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No. CP-SP-1478E

Single Loop Controller
Model C2/C3
User’s Manual

for Installation and Configuration

Thank you for purchasing your Azbil
Corporation product.

This manual contains information for
ensuring the safe and correct use of
the product.

Those designing or maintaining
equipment that uses this product
should first read and understand

this manual. This manual contains
information not only for installation,
but also for maintenance,
troubleshooting, etc. Be sure to keep it
nearby for handy reference.

Azbil Corporation
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I Getting Up to Speed with model C2/C3 I

The quick reference guide on pages D-1 to D-8 summarizes key operations, parameters, and
settings, and gives concrete operation examples using illustrations.

Try looking at these pages first, and then read the main text for details.

A separate color version of the quick guide printed on dirt-resistant paper is available for
convenient use on site (document No. CP-SP-1479E).

Contact the azbil Group or a distributor for details.

NOTICE

Please make sure that this manual is available to the user of the product.

Unauthorized duplication of this user’s manual in part or in whole is
forbidden. The information and specifications in this manual are subject to
change without notice.

Considerable effort has been made to ensure that this manual is complete
and accurate, but if you should find an omission or error, please contact us.

In no event is Azbil Corporation liable to anyone for any indirect, special, or
consequential damages as a result of using this product.

© 2025 Azbil Corporation. All Rights Reserved.
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Safety Requirements

To reduce the risk of an electric shock resulting in personal injury, follow all
safety notices in this document.

This symbol warns the user of a potential shock hazard.

>[>

The use of this product in a manner not specified by the manufacturer may impair its built-in safety features.
Do not replace any component except as specified by the manufacturer.

Wiring should be carried out by an experienced and qualified worker according to local regulations.
Be sure to mount a switch for shutting off the main power to this product within reach of the operator.

Be sure to use the rated fuse for the power wiring of this device. For an AC/DC power supply connected to a DC
power (24 V DC/ 24 V AC) model, use a power supply that has double insulation or reinforced insulation from the
main power supply and complies with NEC Class 2 as per UL 1310.

@ Device Ratings

® Device Ratings

AC power models
Voltage: 100-240 V AC, 50/60 Hz (operating voltage: 85-264 V AC)
Power consumption: 12 VA max.
® DC power models
Voltage: 24 V DC (operating voltage: 20.4-26.4 V DC)
24V AC, 50/60 Hz (operating voltage: 20.4-26.4 V AC)
Power consumption: 6 W max. (24 V DC)

9 VA max. (24 V AC)

@ Operating Environment
Do not operate this device in the presence of flammable liquids or vapors.
Operation in such environments is a safety hazard.

Operating temperature: —10 to +55 °C
Operating humidity: 10-85 % RH (without condensation or freezing)

Vibration: 0-5 m/s? (10-60 Hz)

Overvoltage category:  II (IEC 60364-4-443, IEC 60664-1)
Pollution degree: 2

Installation location: Indoors

Elevation: 2000 m max.
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@ Device Installation

@ Standards Compliance

@ Fuse Rating

This product should be installed in a panel to protect the operator from accidental
contact with the rear terminals.

Common mode voltage of all I/O except for supply power and relay contact
outputs: voltage to ground of 30 Vrms max., 42.4 V peak max., and 60 V DC max.

EN 61010-1, EN 61326-1 (for use in industrial locations)

During EMC testing, the indication or output may fluctuate by the equivalent of
+10 % FS.

Fuse type: Time-lag (T) (IEC 60127)
Rated voltage: 250V AC
Rated current: 1 A (AC power model)

1 A (DC power model)

If the power supply is grounded, install a fuse on the non-grounded side.
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Conventions Used in This Manual

B The safety precautions explained below aim to prevent injury to you and others, and to prevent property damage.
Warnings are indicated when mishandling this product may
WA R N I N G result in death or serious injury.

Cautions are indicated when mishandling this product may
CAU TI 0 N result in minor injury or property damage only.

B In describing the product, this manual uses the icons and conventions listed below.

f} Indicates that caution is required in handling.
® The indicated action is prohibited.
0 Be sure to follow the indicated instructions.

EI Handling Precautions:
Information to be aware of when handling.

Note: Indicates information that may be useful.

. Indicates an item or page to which the user may refer.

(1) (2) (3): Steps in a sequence or parts of a figure, etc.

[XXX], [XX]: Square brackets indicate a window name, button, or menu shown on the screen of the

PC, this device, etc.

>>: Indicates the result of an operation, or the status after the operation.
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® Number and letter display on the LCD

Numbers: The 7-segment LCD expresses numbers as follows:

0 D 1 { 2 E 3 4 q

oLy

5 BT 9

Letters: The 7-segment LCD expresses the letters shown below. There are some alphabetical
characters which are not displayed on the LCD.

A q B c I- D d E
a b c d e
F - G H I ' J
f -~ 8 h i ' i
K L M V‘ N
k I '

C |02y
Y N | R g

=
|7

LCir— o | Jl
nulcCzZ|air— wo| o

m Handling Precautions

« As shown above, the following are shown in the same way: the number 2 and
the letter Z, the number 5 and the letter S, and the number 9 and the letter Q.
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Safety Precautions

H Features

/\WARNING

To prevent electrical shock, this device must be installed in a location that is only accessible
to people with appropriate knowledge about electrical safety. Install this device inside a
control panel that cannot be opened without the use of a key or tool.

Do not use this device in an environment with conductive contamination, or with dry non-
conductive contamination which can become conductive due to condensation, etc. Problems
such as tracking phenomena may damage parts, resulting in fire.

Be sure to use the fuse described in the specifications for the power wiring of this device.
Otherwise, tracking phenomena or parts failure due to other factors may cause fire.

Be sure to check that the device has been correctly wired before turning on the power.
Incorrect wiring of this device may cause device failure and also lead to a dangerous accident.

Before removing, mounting, or wiring this device, be sure to turn off the power to it and all
connected devices. After wiring this device, attach the separately sold terminal cover (model
84525948-001 for the C2A/C3A, model 84525949-001 for the C2B/C3B). Otherwise, there is a
danger of electric shock.

Do not touch live parts such as the power terminals. There is a danger of electric shock.

Do not disassemble this device. There is a danger of electric shock or device failure.

/N\CAUTION

Use this device within the operating ranges given in the specifications (for temperature,
humidity, voltage, vibration, shock, mounting direction, atmosphere, etc.). Otherwise, there
is a danger of fire or device failure.

Do not block the ventilation holes. There is a danger of fire or device failure.

Wire this device correctly in compliance with applicable standards, and use the power source
and installation methods specified in this user’s manual. Otherwise, there is a danger of fire,
electric shock, or device failure.

Do not allow wire clippings, metal shavings, water, etc., to enter the case of this device. There
is a danger of fire or device failure.

Firmly tighten the terminal screws to the torque listed in the specifications. Insufficient
tightening may result in fire or electric shock.

Do not use unused terminals as relay terminals. There is a danger of fire, electric shock, or
device failure.

Use the relays within the recommended service life. Otherwise, there is a danger of fire or
device failure.

SOVOS Ve BB POV ®

Use an appropriate overcurrent protection device (fuse, circuit breaker, etc.) with a sufficient
breaking capacity for the lines to which the relays of this device are connected to protect the
circuits. Otherwise, there is a danger of fire or device failure.
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/\CAUTION

If there is a risk of a power surge caused by lightning, use a surge absorber (surge protector).
Otherwise, there is a danger of fire or device failure.

Do not operate the keys with a sharp object (such as a mechanical pencil tip, etc.). Doing so
can cause device failure.

To remove dirt from this device, wipe it with a soft dry cloth.

Never use an organic solvent such as paint thinner or benzene, or a detergent.

Do not use this device in wet places or with wet hands.

There is a danger of electric shock.

Do not turn the controller on or off while the USB loader cable is connected. The controller
could malfunction.

Do not connect any cables other than the USB loader cable (A-microB, model No. SLP-ULCJAO0)
and right angle conversion cable (model No. SLP-ULLJAO) to the loader connector. The
controller could fail or display an incorrect temperature.

QP eLY®

Do not use the PV, RSP, CT, and VT inputs for measurement in a place that falls into
measurement category I, I, or IV.

There is a danger of fire, electric shock, or device failure.

vi
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Before Using This Device

There is a film on the console on the front of this device to protect the surface.

After the installation and wiring work is completed, stick a piece of tape on the corner of the console and pull it in
the direction indicated by the arrow below to remove the protective film.

E] Handling Precautions

« Removing the protective film with your fingernail may cause scratches on the
console.

To ensure safe use of this product, use the latest firmware.

Note
« £ B ROM version history (p. App.-12) (for changes in each ROM version)
N ed | Updating the firmware (p. 11-7) (for details on firmware updates)

vii
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Copyright, Licenses, and Trademarks

A part of this product’s software is licensed from Arm Limited and STMicroelectronics N.V. The following is
based on the license agreement, which does not prescribe usage restrictions for end users.

Copyright© 2018-2021 Arm Limited and STMicroelectronics NV All rights reserved.

Licensed under the Apache License, Version 2.0 (the “License”);

you may not use this file except in compliance with the License.

You may obtain a copy of the License at
https://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on
an “AS IS” BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and limitations under the License.

A part of this product’s software is licensed from Renesas Electronics Corporation.

A part of this product’s software is licensed from SEGGER Microcontroller GmbH.

Modbus™ is a trademark and the property of Schneider Electric SE, its subsidiaries and affiliated companies.

Other company names and product names in this document may be trademarks or registered trademarks of their
respective companies.

viii
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The Role of This Manual

There are six different manuals related to the model C2/C3 Single Loop Controller (hereafter “this device”).
Read them as necessary for your specific requirements.

If you do not have a manual you require, please contact us or one of our dealers.

Alternatively, you can download the necessary manuals from https://aa-industrial.azbil.com/jp/en/download.

Single Loop Controller Model C2/C3 User’s Manual for Installation and
Configuration
Document No. CP-SP-1478E

This manual.

This manual describes the hardware and all functions of this device. Personnel in charge
of the design, manufacture, operation, or maintenance of equipment that incorporates
this device, or those in charge of communication software for equipment that uses this
device’s communication functions, should read this manual thoroughly.

This manual also describes the installation, wiring, connections for communication,
functions and settings of this device, operating procedures, communication with a
master station (PC, etc.), communication addresses, troubleshooting, and detailed
specifications.

Single Loop Controller Model C2A/C2B User’s Manual
Document No. CP-UM-6003JEC

This manual is supplied with the product. It has descriptions in Japanese,
English, and Chinese. Personnel in charge of the design or manufacture of
equipment that incorporates this device should read this manual thoroughly.
This manual covers safety precautions, installation, wiring, main specifications,
and parameters of this device. For further information about operation, refer to
the user’s manual for installation and configuration.

Single Loop Controller Model C3A/C3B User’s Manual
Document No. CP-UM-6004JEC

This manual is supplied with the product. It has descriptions in Japanese,
English, and Chinese. Personnel in charge of the design or manufacture of
equipment that incorporates this device should read this manual thoroughly.
This manual covers safety precautions, installation, wiring, main specifications,
and parameters of this device. For further information about operation, refer to
the user’s manual for installation and configuration.

Quick Reference Guide for Model C2/C3 Document No. CP-SP-1479E

For those using this device for the first time or for operators on the work site, this
guide serves as a reference when specifying parameters.

Key operations, menu flowcharts, and parameter settings are described with
color illustrations.
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User’s Manual for Detailed Functions of Smart Loader Package Model SLP-
C1F for Single Loop Controller Model C1A/C1M/C2/C3

Document No. CP-SP-1463E
This manual is supplied with Smart Loader Package model SLP-C1F.

This manual describes the software used on a PC to configure model C2/
C3.Those designing or setting up equipment that uses model C2/C3 should
read this manual. The manual describes installation of the software into a PC,
operation of the PC, various functions, and setup procedures.

— YK
Sooooook_ B

]

Smart Loader Package Model SLP-C1F Installation Manual
Document No. CP-UM-5986JEC

This manual is supplied with the product. It has descriptions in Japanese,
English, and Chinese. Personnel in charge of the design or manufacture of
equipment that incorporates this device should read this manual thoroughly.
This manual covers safety precautions, installation, wiring, main specifications,
and parameters of this device. For further information about operation, refer to
the user’s manual on detailed functions.
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Organization of This User’s Manual

This manual is organized as shown below.

Quick Reference Guide for Model C2/C3

Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

Chapter 11.

Chapter 12.

Chapter 13.

Chapter 14.

Parameters, settings, and concrete operation examples with illustrations.
For a quick understanding of this device, read this section first.
Overview

This product’s applications, features, model selection, and part names and their
functions. The terms introduced in this chapter are used in the subsequent
descriptions, so make sure to understand them.

Outline of Functions

Overview of functions and operations.

Installation
Operating environment, installation dimensions, installation procedures, necessary
tools.

Wiring
Wiring procedures and precautions, and connection examples.

Functions

Detailed description of functions.
Displayed Items and Settings

Displayed items and settings.
CPL Communication Function

Communication with a host device (PC, PLC, etc.) using Azbil’s standard CPL
communication and RS-485.

Modbus Communication Function

Communication with a host device (PC, PLC, etc.) using Modbus communication
and RS-485.

PLC Link Communication Function

Communication with a PLC using RS-485 without the need for special programs.
List of Communication Data

A list of communication data in the memory of this device.
Maintenance and Troubleshooting

Maintenance, inspection, and troubleshooting.
Calibration and Inspection

Calibration to maintain accuracy for safe operation.
Disposal

Disposal of this device when it is no longer used.
Specifications

General specifications, performance specifications, and optional parts.

xi
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Quick Reference Guide fo

This guide offers a summary of key operations, parameter flowcharts, and settings, for convenient reference at the opera-
tion site. This guide is made for repeated use. Dirt wipes off easily and even notes written with an oil-based felt-tip pen
can be removed with an eraser.

If more detailed information on the C2/C3 is needed, refer to the user's manual for installation and configuration
(CP-SP-1478E).

The most convenient way to configure the C2/C3 is with the Smart Loader Package (model No. SLP-C1FJA_). Please con-
tact the azbil Group or a distributor for more information.

azbil 3B

2 MO0
(L0100

(

(4)

) |:l|:[BDY RSP_ SP : : B
(©) ||==H=|OUT ‘._'___._
7) ———
@) A Bl E2 EV3 UF OT Om
(

< A >

MENU FUNC

('l 1 ) FUNqTION Vv

(12)

(1) |Display field 1 Shows PV (present temperature, etc.) or items that can be set.
When an alarm occurs, the normal display and an alarm code are displayed
alternately.

(2) |SPindicator Lights up when the SP is displayed in display field 2.

(3) |Ramp indicator Indicates the operating status of a pattern operation, SP ramp, and RSP ramp
(model C3 only).

(4) |Display field 4 Shows the segment No. during a pattern operation or user operation screen No.

(5) |RDY mode indicator Lights up in READY (control stop) mode.

(6) [MAN mode indicator Lights up in MANUAL mode.

(7) |Display field 3 Shows the manipulated value (MV) or present values of monitored items.

(8) |Lock indicator Lights up when any of the lock functions is enabled.

(9) |Event indicator Lights up when the corresponding event output is ON.

(10) |Loader connector Connect to a PC using the USB loader cable (A to micro-B) included with the Smart
Loader Package.

(11) |[MENU] key Switches between operation display, bank selection display, and settings display.

(12) |[FUNC] key If it is held down for 2 seconds or longer when the operation display is shown, the
preset operation (initial setting: AUTO/MANUAL selection) can be executed.

(13) |Display field 2 Shows the SP (set temperature, etc.) or other settings.

(14) |RSP indicator Lights up in RSP mode (model C3 only).

(15) |MV indicator Lights up when the MV is displayed in display field 3.

(16) |Multi-status (MS) indicator Various ON/OFF states or analog values such as an MV graph can be displayed by
specifying the light-up condition and design.

(17) |Control output indicator Lights up when the corresponding control output is ON.

(18) |User-defined function indicator |Lights up according to the setting of the user-defined function indicator.

(19) |[v], [A], [<] and [>] keys Used for shifting between the digits of a number and incrementing/decrementing
numeric values.

(20) |[[ENT] key Used to start changing the setup and set the changed values.

Note: The figures above show model C3.
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Flowchart of Key Operations and Displays
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(O Some items are not displayed depending on the availability of optional functions, model number, display setup ({373 to [378),

rnA
Lu i

and user level ([019).

O Pressing the [PARA] key while changing the setting of an item will cancel the change.

At [ AT progress

N =

Internal event
3 main setting

Internal event
3 sub-setting

E35b

I Current

Operation display

Resistance

L
Ut
Crn

vT

(W] Resistance

Voltage O
[MENU]Key

Internal event
1 main setting
Setting

(MW Internal event
L1 1 sub-setting

D Setting

[l Setting Setting
Bank selection
[Setup bank] [Event configuration bank]
— N 4 C NTC B
ac |_||D < cCuL |E <=
e rnn @ rnwkd rnanEl rouoE rncoE rncus rnooBE rnon Tl
S NTEY ° A h LUJUE u_"h: LU (E LE'| LU icE Luod Eu_ |
5 : o : : g I B s I : :
el ° o o
= TN IJEg rnJ rN2JE rNcCclE rNcJd@E rnnE rnon o r
LU IC % LLII:E LLIHL LLI:IEI 2 LI_IE:I LU LS LLIE | L IE EBL
[Logical operation bank] [Linearization table bank] [Zone bank] [User-defined bit bank] [User-defined value bank]
—— — —l — ] ldl —l ——l
G—— C— — [l — S
Lun | [N | Hen | LM
I:HU | t ltj En | LIhLI | I5I:I_I |
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[Fixed value [Virtual PV [Virtual RSP [User operation  [User function [Lock bank] . [Instrqment
[FF-FITTER bank] output bank] bank] bank] screen bank] bank] [ V]Lnformatlon barlk]
ey

pemmna - pud Fo

T

P = R
FoB o En urkn

*1.The user-defined values set in the user operation screen banktoare displayed.

*2.The parameters and numerical values set in the user function bank UF are
displayed.

*3.If no key is pressed during the operation display restoration time (initial value: 3
minutes), the display automatically returns to (1) or (2).

*4 If the [<] key is pressed while holding down the [MENU] key, various displays/
settings can be navigated in reverse order.

*5.Pressing the A key at the first bank moves to the last bank, and pressing the
[v] key at the last bank moves to the first bank.

*6. In RSP mode, rSPand P! dr are displayed first.
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Explanation of arrows Il Item selection in a bank

[MENU] key: — ® [V]key (move to next item)
2-second press of [MENU] Key: mfpp- ® [Alkey (to previous item)
(ENT] key: ® [<] key (move to next channel)
[V1or [A] key: —
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Red letters  :Initial setup procedure

Blue letters  : Procedure during operation

Setup of PV input range type

Setup of event operation type

Press [MENU] once to
show the operation
display.

If the sensor has not

Hold down [MENU]
for 2 s or longer.

The screen for select-
ing a bank is shown
and ModE flashes in

Press [MENU] once to
show the operation
display.

Hold down [MENU]
for 2's or longer.
The screen for select-

ing a bank is shown
and ModE flashes in

can be changed.

The rightmost digit in display field 2 flashes and its value

Select the range of the sensor (see the PV input range
table) by pressing [A], [V], [<], or [>].
Press [ENT]. The new value stops flashing and is now set.

The rightmost digit
in display field 2
flashes.

Press [A], [V], [<],
or [>] untilHis
displayed.

been wired or is discon- display field 1. display field 1.

nected, an alarm for

abnormal input (any one

from ALD Ito AL 1 1) may

appear in display field 1.

Press [V] or [A] sev- Press [ENT]. Press [V] or [A] sev- Press [ENT].

eral times. The bank settings eral times. E IC is shown in dis-

STUP flashes in dis- screen showing the ulF is shown in dis- play field 1and Tin

play field 1. setting for OO | (PV play field 1. display field 2.
IrTPUt range type) s Oin display field 2 means
dISpIayed' that no event is set.

Press [ENT]. Press [ENT]. Press [ENT].

The new value stops
flashing and is now
set.

Yin display field 2 means
that the event operation
type is “deviation high
limit”

Use E2L | to set the operation type for event 2, and E3C | for event 3.
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n For highlighted steps (e.g., ), if keys are locked, the setting does not flash and cannot be changed. To change the setting,

cancel the key lock first.

Execution of auto tuning (AT)
AT forces ON/OFF of the MV a number of times (a limit cycle) to calculate PID

values.

Check that this operation does not create any problems for the associated

equipment before executing AT.

Press [MENU] once to
show the operation
display.

2

Hold down [MENU]
for 2's or longer.

The screen for select-
ing a bank is shown
and ModE flashes in
display field 1.

Press [ENT].

R--nis shown in dis-
play field 1 and RUto
in display field 2.

In ON/OFF control, r--r
is shown display field 1.

Press [V] twice.

At is shown in dis-
play field 1, and RkoF
in display field 2.

Press [ENTI].
Rk oF flashes in dis-
F“: play field 2.

If the control method is
ON/OFF control and if bit
3 (AT stop/start display)
of L0713 (mode display
setup) is 0 (disabled), the
parameter and setting
are not displayed.

(]l C
REoF

Press [A] once. Rkan
flashes in display
field 2.

At

(]l
REon

The display flashes only
in RUN and AUTO modes,
and only if there is no PV
input error.

Press [ENT].

turns off.

Rton stops flashing and AT begins.

If COBO (user-defined function indicator lighting conditions) is set to 1600
(AT stopped/started status), the UF indicator is lit during AT.
When AT and the calculation of PID constants are done, the UF indicator

During the AT process, if the mode is changed to READY or MANUAL, if PV
input is faulty, or if a power failure occurs, AT stops automatically without

changing the PID constants.

AT can also be stopped by changing the setting from Rton ko RtoF creturn

to step 3 above).

Setup of the SP

show the operation
display.

1 | Press [MENU] once to

Check that the oper-
ation display shows
the SP, SP, and MV.

(If not, press [MENU]
several times until
they are displayed).

Press [ENT].
The rightmost digit
in display field 2
flashes and its value
can be changed.
Change to the
desired setting by
pressing [A], [V], [<],
or [>].

If the SP limit function is
enabled, a value exceed-

ing the limit cannot

be set.

If you need to change

the value, change the SP

limit first.

Press [ENT].

The new value stops
flashing and is now
set.

If [MENU] is pressed
while the setting is flash-
ing, the status returns to
that of step 1.

The SP can be changed in the operation display only in AUTO mode.

In MANUAL mode, the MV can always be changed. The specified value is im-

mediately set as the MV.

D-5
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Press [MENU] once to
show the operation
display.

Hold down [MENU]
for 2 s or longer.

The screen for
selecting a bank is
shown and MadE
flashes in display
field 1.

Press [MENU] once to
show the operation
display.

Hold down [MENU]
for 2 s or longer.

The screen for select-
ing a bank is shown
and ModE flashes in
display field 1.

Press [ENT].

R--nis shown in dis-
play field 1 and Rtta
in display field 2.

In ON/OFF control, r--r
is shown in display

Press [V] once.

r--r is shown in dis-
play field 1 and rd4
(or rUn) in display
field 2.

Press [A] or [V] to se-
lect rUn (or rdY).

If“RUN/READY selection”
is set for the internal
contacts, the display does
not flash and the mode
cannot be changed using

the keys.

field 1.
The current mode is
indicated by rtin (RUN) or
rdy (READY).

Press [ENT]. Press [ENT].

rdY(or rUn) flashes in The new value stops

display field 2. flashing and the

mode is now set.

Press [V] or [A] sev-
eral times.

P! dis shown in dis-
play field 1.

Press [ENT].

P- 1 (proportional
band) is shown in
display field 1 and
the present setting
is shown in display
field 2.

If the control method
is ON/OFF control, the
parameter and setting
are not displayed.

Press [ENT].

The rightmost digit
in display field 2
flashes.

Change to the
desired P value by
pressing [A], [V], [<],
or[>].

Press [ENT].

The new value stops
flashing and is now
set.

The setting range of the

proportional band is
from 0.1 t0 999.9 %.

Usel - | for specifying the integral time (0-19999 s) and d- | for the deriva-
tive time (0-19999 s).

D-6
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Setup of event value Automatic adjustment forposition proportional control

Press [MENU] once to
show the operation
display.

2]

Hold down [MENU]
for 2 s or longer.

The screen for select-
ing a bank is shown
and ModE flashes in
display field 1.

Press [V] or [A] sev-

Press [ENTI.
Press [V] several

eral times. A
. o times.
E||_| lsshﬁjwn in dis- E tis shown in dis-
play field 1. play field 1 and 8 in
display field 2.
0 in display field 2 means
that the event main set-
ting is 0.
Press [ENT]. Press [ENT].
The rightmost digit The new value stops
in display field 2 flashing and is now
flashes. set.
Change to the

desired setting by
pressing [<] or [A
1(20"is selected in
this example).

Use e2 to specify the setting for event 2, and e3 for event 3.

To proceed to hys-
teresis setup, press [
V] twice or press [A
] several times. E {HY
is shown in display
field 1 and Sin dis-
play field 2.

Sin display field 2 means

that the hysteresis set-
tingis 5.

In the same man-
ner as changing the
event setting, press
[ENT] to make the
setting flash, and
press [V], [A], or [<]
to change to the de-
sired setting.

Then, press [ENT] to
set the value.

Use EcHY to specify the hysteresis setting for event 2, and E3HY for event 3.

D-7

If“R1” (motor drive relay output) is selected for the control output option

in the model number, and if L0517 (setup bank) is set to 0 (initial value) or 1,
be sure to execute automatic adjustment for position proportional control
described below.

1/

Press [MENU] once to
show the operation
display.

2|

Hold down [MENU]
for 2's orlonger.

The screen for
selecting a bank is
shown and ModE
flashes in display
field 1.

Press [v] or [A]
several times.
StUP is shown in
display field 1.

Press [ENT].

Press [A], [V], [<],
or [>] several
times.

COBD is shown
in display field 1
and O in display
field 2.

Press [ENT].
The rightmost
digitin display
field 2 flashes.
Press [A] or [v
]to change the
value to 1.
Press [ENT] to
start automatic
adjustment.

Display field 1 shows
CACL and the relay to
close turns ON.

Display field 2 shows
the MFB count.
When the count sta-
bilizes, display field

1 shows [RaP and
the relay for opening
turns ON.

When the count
stabilizes, automatic
adjustment ends
and the operation
display is shown.

To stop automatic adjustment, press [MENU].

During automatic adjustment, no key operations are possible other than

stopping the adjustment with [MENU].
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I : Essential parameters for PV measurement and control
: Basic parameters
: Required when using optional functions

[Event bank]

Parameters

Operation settings

Display Item Description Initial |Setting Display Item Description Initial value Setting
Left: display field 1 value EltoEB Internal events 1-8 ~19999 t0 +19999 U or 0
Right: display field 2 Main setting 0to 19999 U*1
SP: SP low limit to high limit 0 E 15b to EBSb Internal events 1-8 -19999 to +19999 U or 0
MV: —10.0 to +110.0 % (display field 3) Sub-setting 0to 19999 U*1
SP can be changed in AUTO mode. E 1HY to EBHY Internal events 1-8 |0 to 19999 U*1 5
M: canI befThahnged in MANUAL mode Hysteresis
t 5
- (the value flashes) E lon t0 EBon | ® | Internal events 1-8 ON- | 0 to 19999 U*2 0
LSP{ |LSP |LSPNo.(the last digit)* From 1 to the number set for LSP system 1 :
- 8 delay time
group (max. = 8) E loF to EBoF | ® |Internal events 1-8 OFF-| 0 to 19999 U*2 0
PEDt | Value |Pattern No., SP, segment re- | The setting cannot be changed. — delay time
“ (SP) | maining time, segment No. | Display field 1 shows the pattern No. (1
to the number of patterns). *1.The number of decimal places changes according to the operation type of the internal event.
Display field 3 shows the segment re- 2.The number of decimal places changes according to the delay time decimal point position of the
maining time. internal event.
Display field 4 shows the segment No.
HERE | Value |Heat MV The setting cannot be changed. —
fool | Value | Cool MV ~100t0 +110.0% — m [PID bank]
Value |RE! | AT progress (the last digit)*2 The setting cannot be changed. — Display Item Description Initial value |Setting
PV) | P-1to P-8 PID1-8 proportional  [0.1-1999.9 % 50
(=] Value | CT1 current when out- The setting cannot be changed. — band
put ON I-1to!-8 PID1-8 integral time | 0-19999 s (0 = no operation)* 120
Cke Value | CT2 current when out- The setting cannot be changed. — d-1 tod-8 PID1-8 derivative time | 0-19999 s (0 = no operation)* 30
PUtON rE- Ito rE-B PID1-8 manual reset | ~10.0to +110.0 % 50.0
uk Value | VT voltage The setting cannot be changed. — ol-110oL-B | ® |PID1-8 outputlow Z100t0 +110.0% 00
rStr | Value |Resistance The setting cannot be changed. — limit
El Value | Internal event 1 main —19999 to +19999 U or 0 to 19999 U*1 0 oH- 110 oH-B | ® |PID1-8 output high ~10.0to +110.0 % 100.0
setting limit
EiSb | Value |Internal event 1 sub-setting 0 P- IC to P-BC PID1-8 proportional  |0.1-1999.9 % 50
b i-- | Value |Internal event 1 timerre- | The setting cannot be changed. — band (cool)
- maining time Display field 1: ON delay / OFF delay -1 to!-BC PID1-8 integral time | 0-19999 s (0 = no operation)* 120
distinction is displayed. (cool)
EC Value | Internal event 2 main Same as for Internal event 1 main setting| 0 d- I[ to d-8C PID1-8 derivative time |0-19999 s (0 = no operation)* 30
setting (cool)
E2Sb | Value | Internal event 2 sub-setting | Same as for Internal event 1 sub-setting 0 ol i to oLBL | @ |PID1-8 output low ~10.0t0+110.0 % 0.0
k2-- | Value |Internal event 2 timerre- | Same as for Internal event 1 timer re- — limit (cool)
1 maining time maining time oHIC to oHBC | ® |PID1-8outputhigh  |—10.0to+110.0 % 100.0
E3 Value | Internal event 3 main Same as for Internal event 1 main setting| 0 limit (cool)
setting
E3Sh  Value Internal event 3 sub-setting Same as for Internal event 1 sub-setting 0 *The number of decimal places changes according to the [PID decimal point position].
E3-- | Value |Internal event 3 timerre- | Same as for Internal event 1 timer re- —
" maining time maining time [Parameter bank]
*1. Display example. *2. The rightmost digit Display Item Description Initial value |Setting
o | Ckrl Control method 0: ON/OFF control Oor1
3
B =3 1: PID control
o
Parameter settings < [Rkol MV low limitat AT | —10.0to +110.0 % 00
AkcH MV high limit at AT -10.0to +110.0 % 100.0
UEESY [Mode bank] di FF ON/OFF control 0-19999 U 5
Display Item Description Initial value |Setting differential
A--n AUTO/MANUAL mode | AUto: AUTO mode AUTO ofF5 ° Ot’_\” OFF _“i"tf'f"' fper' —19999t0 +19999U 0
selection MAn: MANUAL mode CIE 2\;:%“'" ofis€ by 00
liter - A
re-r RUN/READY mode rUn: RUN mode RUN < - 0.0-1200s
selection rdd: READY mode i ® |PVratio 0.001-19.999 1.000
L-er LSP/RSP mode selection | L5P: LSP Lsp bl PV bias ~19999 to +19999 U 0
~5P. RSP FL2 RSP filter 0.0-12005s 0.0
Ak AT start/stop selection | AkaF: AT stop AT stop rhe RSP ratio 0.001-19.999 1.000
Akan: AT start bi 2 RSP bias ~19999 to +19999 U 0
AEEr Auto tuning error EraF: Normal Normal PuRS PV assignment 0:PV 0
Eron: Abnormal 1: Virtual PV
bFLE Release all latches LEon: Continue latches Continue Pukn PV linearization table | 0: Do not use . . 0
LtoF: Rel latch atche group definition 1-4: Number of the lineariza-
LEar: Release latches ches tion table group to use
C--p ® | Constant value opera- | [5k: Constant value operation Constant O lalkn OUT 1 continuous out- | 0: Do not use 0
tion / pattern operation | Ptn: Pattern operation value 2 put linearization table | 1-4: Number of the lineariza-
selection operation é group definition tion table group to use
Adu @ | Pattern operation RdoF: No ADVANCE No E ockn OUT 2 continuous out- | Same as for OUT 1 continuous output 0
ADVANCE Adon: ADVANCE ADVANCE % put linearization table | linearization table group definition
Hold @ | Pattern operation HOLD | HdoF: No HOLD No HOLD =4 group definition
Hdon: HOLD Aukn AUX output: continuous | Same as for OUT 1 continuous output 0
95h @ | Pattern operation 950n: G.SOAK continues G.SOAK output linearization linearization table group definition
G.SOAK clear 950F: G.SOAK ends continues table group definition
FFAE ® |FF-FITTER automatic FFaf: No auto-tuning No g olkL Output variation limit | 0.0-1999.9 %/s (0.0 = no 0.0
} ) | . ) ES operation)
tuning selection FFan: Use auto-tuning auto-tuning 3
SP bank S| 5PU ® SPupramp 0-19999U (0U = no slope) 0
[SP bank] 5Pd ® |SP down ramp 0-19999U (0U = no slope) 0
Display Item Description Initial value Setting SPPS @ | SPramp PV start 0: PV start allowed 0
rSP RSP The setting cannot be changed. - 1: PV start prohibited
Pldr ® PIDR 1-8 1 rSPU ® | RSP up ramp 0-19999 U (0 U = no slope) 0
SP- | toSP-B | ® LSP1-8SP SP low limit toSP high limit 0 r5Pd ® |RSP down ramp 0-19999 U (0U =no slope) 0
PldltoPl dB LSP1-8 PID group No. | 1-8 1 r5PS ® RSP ramp PV start 0: PV start allowed 0
- - 1: PV start prohibited
riP.t torAPB | @ |LSP1-8 ramp 0-19999U 0 SRS ® |RSP assignment 0:RSP 0
1:Virtual RSP
rSkn ® | RSP linearization table | 0: Do not use 0
group definition 1-4: Number of the linearization table
group to use
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Items marked with @ in the tables are displayed if standard configuration or advanced configuration is selected for the user level.

To change the user level, see Changing the user level on page 10.
[Extended tuning bank] Display Item Description Initial value |Setting
Display Item Description Initial value [Setting o |[o4e OUT 1 continuous out- | For current output 1
AEEY AT type 0: Normal 0 §' putrange 1:4-20mA
1: Immediate response § 2:0-20mA
2: Stable g For voltage output
5PLa ® | 5P lag time 0.0-1999.9 00 5 115V
Ak-P ® | AT proportional band  |0.00-199.99 1.00 B ; g?:v
adjust .
At-1 [ ATjimegraI time adjust | 0.00-199.99 1.00 tos OUT 1 continuous out- | 0: MV 0
- . put type 1: Heating MV
Re-d ® | AT derivative time 0.00-199.99 1.00 2: Cooling MV
adjust 3:Loop PV
REPE ® | MV switching point type| 0: Default (X of the deviation of the 0 4: Loop PV before compensation
for AT initial PV from the initial SP) 5:Loop SP
1:5P 6: Deviation
2:PV 7: CT1 current when output ON
REPu ® | MV switching point PV | —19999 to +19999 U 0 8: CT2 current when output ON
for AT 9: MFB opening (including estimate)
CtrR ® | Control algorithm 0: PID-A (deviation-derivative type) 0 10: Loop SP + MV
1: Ra-PID (high-performance PID) 11: Loop PV + MV
2: PID-B (PV derivative type) 12-2047: Invalid
] ® | Cooling gain —10.0 to+110.0 % 30.0 2048-3071: Standard numerical
codes
o4 OUT 1 continuous out- | —=19999 to +19999 U 0.0
SEUP [SEtUP bank] put scaling low limit
Display Item Description Initial value Setting [0S OUT 1 continuous out- | —19999 to +19999 U 100.0
Zog! PVinput range type See the PV input range table. 88 put scaling high limit
N p— . N ) N . {046 OUT 1 continuous out- | 0-19999 U (valid when Output 1 200
o |[003 ® | Reference junction com-| 0: Internal compensation (by this 0 X X .
Qa . . . . put MV scaling width continuous output type = 10 or 11)
5 pensation (cold junction| device) P 5 ,
g compensation) 1: External compensation (by an- o OUT 2 continuous out- | Same as for OUT 1 continuous out- 1
other device) put range put range
ooy PV decimal point 0: No decimal point 0 048 OUT 2 continuous out- | Same as for OUT 1 continuous 3
position 1-3: 1-3 digits after the decimal puttype outputtype
point [iEE] OUT 2 continuous out- | Same as for Output 1 continuous 0
£oos PV range low limit If the PV input range type is DC volt- 0 put scaling low limit output scaling low limit
age/current: ~19999 to +19999U £oso OUT 2 continuous out- | Same as for Output 1 continuous 1000
C0oe PV range high limit If the PV input range type is DC volt- 1000 put scaling high limit output scaling high limit
age/current: ~19999 to +19999U st OUT 2 continuous out- | Same as for Output 1 continuous 200
oo ® | SP low limit PV range low limit to PV range 0 put MV scaling width output MV scaling width
high limit £ose AUX output: continuous | Same as for OUT 1 continuous out- 1
£ooe ® | SP high limit PV range low limit to PV range 1000 outputrange putrange
high limit £os3 AUX output: continuous | Same as for OUT 1 continuous 3
£oo9 ® | PVsquare root extraction | 0.0-100.0 % (0.0 = no square root 0.0 output type output type
dropout extraction) Cosy AUX output: continuous | Same as for Output 1 continuous 0
oo RSP input range type 84:0-1V,86: 1-5V, 87: 0-5V, 88:0-10 88 output scaling low limit | output scaling low limit
V, 89: 0-20 mA, 90: 4-20 mA, 91: 2-10V, £0ss AUX output: continuous | Same as for Output 1 continuous 1000
92:~10to +10V output scaling high output scaling high limit
i RSP input range low limit | ~19999 to +19999 U 0 limit - -
e RSP input range high limit | ~19999 to +19999 U 1000 C0s6 AUX output: cont|n4u— Same as for Ou.tput 1. continuous 200
Qo Control action (direct/ | 0: Heating control (reverse action) 0 Olfls output MVscaling | output MV scaling width
(S
?: reverse) 1: Cooling control (direct action) - Wlth " 5 N
o ] " . N N o 0057 Position proportional | 0: MFB control + control with esti- 0
A ot ® | Output operation at 0: Continue control calculations 0 z control: method mated position
g PV alarm 1: Output the value set for [Output S lecti 1: MFB control + close upon error
> at PV alarm] o selection . N ) P .
3 2: Control with estimated position
[y ® | Output at PV alarm —-10.0t0+110.0 % 0.0 'g 3; Control with estimated position +
mn ® | Output at READY —10.0 to+110.0 % 0.0 "6'- position adjustment at power-on
e ® | Output at READY (cool) |~10.0to+110.0% 0.0 § 058 Position proportional | 0.5-2.5 % 100
[iRe] @ | Output operation 0: Bumpless transfer 0 control: dead zone
at changing AUTO/ 1: Preset £osq Position proportional | 0: Priority on controllability 1
MANUAL control: long service life | 1: Priority on service life
C020 ® | Preset MANUAL value | -10.0to +110.0 % 0.0 or 50.0 060 Position proportioning: | 0: Stop 0
get @ | Initial output type of 0: Automatic 0 automatic adjustment | 1: Start
PID control 1: Do not initialize 06! Position proportioning: |0-9999 1000
2: Initialize adjustment value when
C0ee @ | Initial output of PID —10.0to+110.0 % 0.0 or 50.0 fully closed
control C0ee Position proportioning: | 0-9999 3000
C0e3 Integral time and de- | 0: No decimal point 0 adjustment value when
rivative time decimal 1: 1 digit after the decimal point fully open
point position 2:2 digits after the decimal point [063 Position proportioning: |1.0-300.0 s 30.0
3: 3 digits after the decimal point adjustment value for
] Zone PID operation 0: Do not use 0 time until fully open
1: Used with SP change [ ] Communication type | 0: CPL 0
2: Used with PV change g 1: ModbusTM/ASCIl
{026 Heat/cool control 0: Do not use 0 5 2: Modbus™/RTU
1: Individual PID g 3: PLC Link Communication
2: Shared PID S’ |LOBS Station address 1-127 (0: no communication) 0
C0e8 Heat/cool control dead | —100.0 to+100.0 % 0.0 COBE Transmission speed 0: 4800 bps 2
zone 1:9600 bps
/003 LSP system group 1-8 1 2:19200 bps
[EN] ® | SPramp type 0: Standard [ 3:38400 bps
1: Multi-ramp 4:57600 bps
03 ® | SP ramp unit 0:1s 1 067 Data format (data 0: 7 bits 1
1: 1 min length) 1: 8 bits
2:1h [068 Data format (parity) 0: Even 0
1:0dd
2:None
069 Data format (stop bits) | 0: 1 bit 0
1: 2 bits
oo ® | Response time-out 1-250 ms 3
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Display Item Description Initial value |Setting Display Item Description Initial value [Setting
E m [FN] key function 0: Disable 1 Qross ® | Zener barrier adjustment | 0-15Set 5 to enable adjustment. 0
s 1: AUTO/MANUAL selection g function
2 2: RUN/READY selection [oe ® | Zener barrier adjust- | —20.00 to +20.00 0.00
= 3: AT stop/start instruction ment value
> 4: LSP group selection [N PV input failure (under |0:=10% FS 0
o 5:Release all Iatches range) type 1: =5 mV (valid only when C001 (PV
° 6: LSP/BSP selection input range type) is set to 17 or 23.)
=< 7:Invalid X £o9s @ | Sampling cycle 0:25ms 1,2

8: Constant value operation / pat- 1:50 ms
tern operation.selection 2:100 ms
9: Pattern operation ADVANCE 3:300 ms
10: Pattern operation HOLD 4:500 ms
11: Pattern operation G}SOA!( clear 099 | Power frequency 0:50 Hz 0
12: FF-FITTER automatic tuning .
) 1:60 Hz
selection N " . . .
13-20: Invalid Cioo ® | Operation display resto- | 0-60 min (Display does not switch 3
21—36:U5erfdeﬁned bits 1-16 ration time automatically to the operation dis-
: N play if set to 0.)
selection it ® MANUAL i 0:N | 0
(o3 © | Mode display setup (the | Bit 0: AUTO/MANUAL display (Yes: +1) | 255 L Ower_on""e'a""” at e WV before power
sum of the weights) Bit 1: RUN/READY display (Yes: +2) P oluta e 9 P
Bit 2: LSP/RSP display (Yes: +4) n : . .
Bit 3: AT stop/start display (Yes: +8) Cioe ® | SP ramp decimal point | 0: None 1
Bit 4: Release all latches display position 1: 1 digit after the decimal point
’ (Yes: +16) 2:2 digits after the decimal point
Bit 5: Invalid 3: 3 digits after the decimal point
Bit 6: Pattern operation function £ ® | Pattern operation 0: Prohibited 0
display (Yes: +64) prohibited/allowed 1: Allowed
Bit 7: FF-FITTER automatic tuning i ® | OS prohibited/allowed | 0: Prohibited 0
(Yes: +128) 1: Allowed
oM @ | PV/SP display setup (the | Bit 0: PV display (Yes: +1) 15 Cios ® | FF-FITTER prohibited/ | 0: Prohibited 0
sum of the weights) Bit 1: SP display (Yes: +2) allowed 1: Allowed
Bit 2: LSP group No. display (Yes: +4) 106 ® | Position proportional 2048-3071: Standard numerical 2416
Bit 3: Pattern operation display control: target type codes
(Yes: +8) iRl ® | Position proportional | 0: Do not use 0
Bits 4-7: Invalid control: linearization 1-4: Number of the linearization table
[os ® | MV display setup (the | Bit 0: MV display (Yes: +1) 15 table group definition group to use
sum of the weights) Bit 1: Heating MV / cooling MV o8 ® | Position proportioning: | 0: Not executed 0
(Yes: +2) automatic adjustment | 1: Succeeded
Bit 2: MFB display (Yes: +4) result 2: Failed
Bit 3: AT display (Yes: +8) i ® | RSP tracking 0: Tracking OFF 0
Bits 4-7: Invalid 1:Tracking ON
06 ® |Event settings display | 0: Do not show 0 ] @ | Fixed value output 0: Do not use 0
setup 1: Show for internal event 1 group definition 1-8: Groups 1-8
2: Show for internal events 1-2 it ® | Fixed value output 0:1s )
3: Show for internal events 1-3 slope time unit 1:1min
om ® Eventremaining time | 0: Do not show 0 2:1h
display setup 1: Show for internal event 1 3:1day
2: Show for internal events 1-2 ce @ | Fixed value output 0: No decimal point 0
3: Show for internal events 1-3 slope decimal point 1: 1 digits after the decimal point
£oe ® | CT/VT display setup Bit 0: CT1 display (Yes: +1) 0 position 2: 2 digits after the decimal point
(the sum of the weights) | Bit 1: CT2 display (Yes: +2) 3: 3 digits after the decimal point
Bit 2: VT display (Yes: +4) [RE} ® | Available user operation| 0: Do not use 0
Bit 3: Resistance display (Yes: +8) screens 1-8: Available user operation
Bits 4-7: Invalid screens
om User level 0: Simple 1 i @ | Operation display 0: Displays all operation screens 0
1: Standard settings 1: Displays basic + UO + UF screens
2: Advanced ois ® | Mode at startup: Run/ | 0:Value saved in the nonvolatile 0
£oeo ® | User-defined func- 1024-2047: Standard bit numbers 1024 Ready* memory
tion indicator lighting 1:RUN
conditions 2: READY
fos! ® | Multi-status (MS) 1024-2047: Standard bit numbers 1568 *This function was added in ROM version 1.03.
display, condition (top
priority) -conflguration bank]
toge ® | Multi-status (MS) dis-  |0:0n 1 Display Item Description Initial value [Setting!
play, status (top priority) | 1: Slow blink - - " "
2: 2 times blink EIfitoEAC! Internal event 1-8 op- | See “Event types! 0
3: Fast blink eration type
4: Left to right EIl2 to EBL2 | @ |Internal event 1-8 0: Direct 0
5:Right to left direct/reverse 1: Reverse
6: Left < right EIf3 to EBCI| @ |Internal event 1-8 0: None 0
7:Dev OK standby 1: Standby
8: Dev graph 2: Standby + standby when the SP
9:MV grgph is changed
10: ?::::2% MV graph (for heat/cool E {4 to EBLY| @ |Internal event 1-8 event| 0: Remain ON 0
tate at READY 1: F d OFF
11: Cooling MV graph (for heat/cool statea orced O
control) E IS to EBCS | @ |Internal event 1-8 0:1s 0
12: MFB graph (including currently delay unit 151 min
estimated MFB) 2:1h
13: DI monitor E IL6 to EBCE | @ |Internal event 1-8 delay | 0: None 1
14: Internal contact monitor time decimal point 1: 1 digit after the decimal point
15: Internal event monitor position 2: 2 digits after the decimal point
16: Polarity MV graph 3: 3 digits after the decimal point
17: Progress time in pattern EIC7to EBCY Internal event 1-8 op- | 2048-3071: Standard numerical 2048
18: Pattern remaining time eration No. definition codes
19: Progress time in segment
20: Segment remaining time
£oe3 ® | Multi-status (MS) dis- | Same as for Multi-status (MS) dis- 1792 [CT/VT bank]
play, condition (second | play, condition (top priority) =
priority) Display Item Description Initial value Setting
coBy @ | Multi-status (MS) Same as for Multi-status (MS) dis- 6 CiYto Ceky CT1-2 operation type | 0: Continuous current measurement 0
display, status (second | play, status (top priority) 1: Heater burnout detection
priority) C lno to [2no CT1-2 output 0: Control output 1 0
ross ® | Multi-status (MS) dis- | Same as for Multi-status (MS) dis- 1025 1: Control output 2
play, condition (third play, condition (top priority) 2: Event output 1
priority) 3:Event output 2
tose ® | Multi-status (MS) Same as for Multi-status (MS) dis- 9 4: Event output 3
display, status (third play, status (top priority) Ikl to Cekl CT1-2 measurement 30-300's 30
priority) wait time

[oen ® | Multi-status (MS) dis- | 0-19999 U 5 ClkntoC2kn | ® |[CT1-2CTsensorturn | 100-6000 turns 800

play, deviation range num
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Display Item Description Initial value Setting Display Item Description Initial value Setting
CILP to [2LP | @ |CT1-2 number of power| 1-6 times 1 1fi13tol B3 Internal contact When [Operation type] is “Timer 0
wire passes 1-8 operation No. start/stop selection”:
[FLto C2FL | @  CT1-2filter 00-12005 0.1 definition 0: All internal events
1-8: Internal event No.
[irRto(2-A | ® |CT1-2ratio 0.001-19.999 1.000 Other: Invalid (does not operate)
bl tolehl | ® [CT1-2bias —1999.9 to +1999.9*1 or 0 When [Operation type] is “Output lin-
-199.99 to +199.99%2 earization table group selection”:

1: Control output 1 continuous

Ctbo to Ccbo | ® |CT1-2 heater burnout | 0.0 to 1999.9%1 or 0 output
detection threshold 0.00 to 199.99%2 2: Control output 2 continuous
Clol to Céal | ® |CT1-2overcurrentde- |0.0to 1999.9%1 or 0 output
tection threshold 0.00 to 199.99%2 3: AUX output: continuous output
[ IS0 to [250 | ® |CT1-2 short-circuit de- | 0.0 to 1999.9% or 0 11: Contral output 1 time propor-
tection threshold 0.00 to 199.99%2 12: 22:?:5‘::5?)2‘ 2 time propor
CHY to [2HY | @ |CT1-2 hysteresis 0.0 to 1999.9%1 or 0.5 0r 0.05 'tional output
0.00 to 199.99*2 13: Event output 1 time propor-
Cidk to Code | @ |CT1-2delay time 0.0-1999.9 s 2.0 tional output
CWCtoC2UC | ® CTi-2conditionfor | 1024-2047: Standard bit numbers | 1024 1 Event gti‘;ﬂiz time propor-
restoring not-measured 15: Event output 3 time propor-
status tional output
ukPr to utPr | ® | VT primary voltage 1.0-500.0 200.0 Other: Invalid (does not operate)
ukSE to ukSE | @ |VTsecondary voltage | 1.0-11.0 10.0
ukFL ® | VT filter 0.1-120.0s 0.1 @ [DO b
ank]
ukrR ® VT ratio 0.001-19.999 1.000 I o
" | o Initi N
ol © VTbias 21999.9 t0 +1999.9 00 Display tem Description nitial value Setting
do!ltodoS! | @ | OUT1-2EVI-3DO 0: ON/OFF output 0,1
*1. For a model with two CT inputs or a model with CT/VT input operation type 1: Time proportional output
*2. For a model with micro CT input
P do I2 t0 doS2 | ® | OUT1-2, EV1-3 ON/OFF| 1024-2047: Standard bit numbers 1024,
output type 1088-1090
[Internal contacts bank]
do 1310 do53 | ® |OUT1-2,EV1-3 time 2048-3071: Standard numerical 2416,2418
Display Item Description Initial value Setting proportional output codes
iCittor B! Internal contact 1-8 | 0: No function 0 type
operation type ;: tgl; group Se:ecgon Eg%; do 14 to daS4 | ® |OUT1-2,EVI-3time | 0: Priority on controllability 0,1
: LSP group selection (0/+ . - b L
3: LSP group selection (0/+4) Froportlonal opera 1: Priority on actuator service life
4: PID group selection (0/+1) tion type
5: PID group selection (0/+2) do IS to daS5 OUT1-2,EV1-3time |0.1-120.0's 10.0,2.0
6: PID group selection (0/+4) proportional cycle
7: Reserved
8: PV hold do 16 to doS6 | ® |OUT1-2,EVI-3 mini- | 1-250 ms 50,1
9: PV max. hold mum ON/OFF time *At least 50 ms operation for relay
10: PV min. hold output
11: Fixed value output group selec-
om0y PUrereP dol1to daS1 | @ |OUT1-2,EVi-3time | 0:Do not use 0
12: Fixed value output group selec- proportional linear- 1-4: Number of the linearization
tion (0/+2) ization table group table group to use
13: Fixed value output group selec- definition
tion (0/+4)
14: Reserved
15: Output linearization table group bF Logical operation bank
selection (0/+1) - [ 9 P 1
16: Output linearization table group Display Item Description Initial value Setting
selection (0/+2)
17-20: Resenﬁed ) E401to tY 16 | @ |Logical operation 1-16 | 1: Function 1 (A and B) or (Cand D) 1
21: RUN/READY selection calculation type 2: Function 2 (A or B) and (C or D)
22: AUTO/MANUAL selection 3: Function 3 (A orBor Cor D)
23: LSP/RSP selection 4: Function 4 (A and B and C and D)
24: AT stop/start selection ) i
55.30: Reverved 5: Function 5 (((A and B) or C) and D)
31: RUN/READY selection (reverse) R-01to R- 6 | @ |Logical operation 1-16 | 1024-2047: Standard bit numbers 1024
32: AUTO/MANUAL selection (reverse) input assign A
33: LSP/RSP selection (reverse)
34-40: Reserved b-0itob-b | ® Fogical o.peration 1-16 1024
41: Control operation direct/reverse input assign B
selection . {-01to (-6 | @ |Logical operation 1-16 1024
42: SP ramp enabled/disabled . ian C
43-45: Reserved inputassign
46: Timer stop/start selection d-01tod- 6 | @ |Logical operation 1-16 1024

47: Release/continue all latches

input assign D
48: Motor drive output: opening

operation PRO 1 to PRIE | @ |Logical operation 1-16 | 0: Direct 0

49: Motor drive output: closing input bit polarity A 1:Invert

Aoperatlon Pblito PbiB | @ |Logical operation 1-16 2 Rising 0
50: Reserved N . R 3:Falling
51: RUN/READY selection (edge) input bit polarity B
52: AUTO/MANUAL selection (edge) PCO!to PLIE | @ |Logical operation 1-16 0
53: LSP/RSP mode selection (edge) input bit polarity C
54: RUN selection (edge)
55: READY selection (edge) Pddito Pd b | @ |Logical operation 1-16 0
56: AUTO selection (edge) input bit polarity D
57: MANUAL selection (edge) i | f i _ -
58: LSP selection (edge) ofFditoof Ib | ® |Logical qperatlon 1-16 0: 1s ) 0
59: RSP selection (edge) delay unit 1:1min
60: Constant value operation / pat- 21h

Atern operation selection dulitodi!b @ @ Logical operation 1-16 | 0: No decimal point 1
g;: QS\LISNCE delay time decimal 1: 1 digit after the decimal point
63; G.SOAK clear point position 2:2 dig?ts after the decimal po?nt
64-65: Reserved 3: 3 digits after the decimal point
66: Constant value operation / pat- anl!toon'E | @ |Logical operation 1-16  0-19999 U* 0

tern operation selection (edge)
67: HOLD (edge)
68: G.SOAK clear (edge) of ! to of 16 | ® | Logical operation 1-16 | 0-19999 U* 0

69: Reserved )
70: Pattern selection (0/+1) OFF-delay time

ON-delay time

71: Pattern selection (0/+2) rE0!to rE 6 | @ |Logical operation 1-16 | 0: Direct 0
72: Pattern selection (0/+4) polarity 1: Invert
73: Pattern selection (0/+8)
74: Reserved LE0to Lk b | @ |Logical operation 1-16 | 0: No 0
1C12to! B2 | @ |Internal contact 1-8 | 1024-2047: Standard bit numbers 1152-1155, latch 1:Yes (ON latch)
input type 1024 2: Yes (OFF latch) (except OFF at
power-on)

* The number of decimal places changes according to the [Delay time decimal point position].
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[User-defined value bank]

*The number of decimal places changes according to the [Linearization table 1-4 decimal point

Pkn_, PE_ 1 to PE_B: A pattern No. (hex) is displayed in place of *_". The 16th pattern is displayed as 3.

Display Item Description Initial value |Setting Display Item Description Initial value |Setting!
E IEY to EHEY Linearization table 1-4 op- | 0: Breakpoint 0 StD ! to St 6 | @ |User-defined values 0: Signed 0
eration type 1:Bias 1-16 1: Unsigned
t idP to k4dP Linearization table 1-4 deci- | 0: No decimal point 1 Sign type
| point positi AR . .
mal point position k3 d!g!t after the dec@al point PSO i to PS 16 | @ |User-defined values 0: No decimal point 0
2: 2 digits after the decimal o . .
point 1-16 1: 1 digit after the decimal point
3:3 digits after the decimal Settings decimal point | 2: 2 digits after the decimal point
point position 3:3 digits after the decimal point
4: 4 digits after the decimal 4: 4 digits after the decimal point
point Uul ! to Uu 16 | @ |User-defined values —32768 to +32767U (signed)*1 0
IR0 { to 4RO ! lI;irTeeaakr’i;)ai:j;)/r;1table 1-4 —19999 to +19999 U* —1999.9 1-16 0t0 65535U (unsigned)*!
i _defi If keys are used: =19999 to +19999 U
IR0 to YAD2 | @ | Linearization table 1-4 | ~19999 to +19999 U* 19999 Settings user-defined
breakpoint A2 value
IR03 to 4AOD3 Linearization table 1-4 —19999 to +19999 U* 0.0 PR ito Paib | @  User-defined values 0: No decimal point 0
breakpoint A3 1-16 1: 1 digit after the decimal point
{RCY to 4ACM Linearization table 1-4 —19999 to +19999 U* 0.0 Monitor decimal point | 2: 2 digits after the decimal point
b.reak;l)oln't A4 position 3: 3 digits after the decimal point
IROS to 4AOS Linearization table 1-4 —19999 to +19999 U* 0.0 4 4 digits after the decimal point
breakpoint A5 : 4 digits after the decimal poin
\RO6 to YACE Linearization table 1-4 19999 to +19999 U* 0.0 Unb fto Un 16| @ | User-defined values 1-16 | ~19999 to +19999U (sjgned)*z The setting
breakpoint A6 User-defined monitor 0-19999 U (unsigned) cannot be
IR0 to YA Linearization table 1-4 —19999 to +19999 U* 0.0 value changed.
breakpoint A7
IACA to 4ACE Linearization table 1-4 19999 to +19999 U* 0.0 *1.The number of decimal places changes according to the [User-defined value 1 Settings decimal
breakpoint A8 point position].
IROY to 4AD9 Linearization table 1-4 —19999 to +19999 U* 0.0 *2.The number of decimal places changes according to the [User-defined value 1 Monitor decimal
breakpoint A9 point position].
Ri0to4RID Linearization table 1-4 —19999 to +19999 U* 0.0
breakpoint A10
Rilto YAt Linearization table 1-4 ~19999 to +19999 U* 0.0 [Pattern operation configuration bank]
breakpoint A11
R I2 to YR 12| @ |Linearization table 1-4 ~19999 to +19999 U* 0.0 Display Item Description Initial value Setting
breakpoint A12 PLO Y @ | Pattern time unit 0:1s 0
Ri3to4A 13 Linearization table 1-4 —19999 to +19999 U* 0.0 1:1min
breakpoint A13 2:1h
AMtoH4R ™ Linearization table 1-4 —19999 to +19999 U* 0.0 PCO2 @ | Pattern time decimal 0: No decimal point 0
breakpoint A14 . . A . X
N - point position 1: 1 digit after the decimal point
RIS to 4R 1S Linearization table 1-4 —19999 to +19999 U* 0.0 2:2 digits after the decimal point
breakpoint A15 e " X
. o 3: 3 digits after the decimal point
RIBto4YR B Linearization table 1-4 —19999 to +19999 U* 0.0 n . - "
breakpoint A16 PCO3 [ Patt.ern SP c(hange‘l{mlt 0:No .dgclmal point ) ) 0
A1Mto YA 11| @ |Linearization table 1-4 ~19999 to +19999 U* 00 decimal point position | 1:1 digit after the decimal point
breakpoint A17 2: d!g!ts after the dec!mal po!nt
B0 YR8 | @ Linearization table 1-4 | ~19999 to +19999 U* 00 3:3 digits after the decimal point
breakpoint A18 PCOM ® | Pattern SPincrease 0-19999 U (0 = no change limit)*1 0
Rto4A 1 Linearization table 1-4 —19999 to +19999 U* 0.0 change limit
breakpoint A19 PCOS ® | Pattern SP decrease 0-19999 U (0 = no change limit)*1 0
RS0 to 4A0 Linearization table 1-4 —19999 to +19999 U* 0.0 change limit
breakpoint A20 PCOB ® | Power outage recovery | 0: Stop pattern operation at power- 0
b0 {10 Y0 | @ Linearization table 1-4 | ~19999 to +19999 U* ~19999 . outag Y oAy P P
breakpoint B1 operation type onR( ) )
1b02 to 4602 | @ | Linearization table 1-4 -19999 to +19999 U* 1999.9 1: Resume pattern operation at
breakpoint B2 power-on
1b03 to 4u03 Linearization table 1-4 19999 to +19999 U* 00 PCOY @  Pattern startnumber | Model without extended data 1
breakpoint B3 memory: Fixed at 1
104 to 4604 | @ |Linearization table 1-4 ~19999 to +19999 U* 00 Model with extended data
breakpoint B4 memory: 1 to number of patterns
1b05 to 4b05 Linearization table 1-4 —19999 to +19999 U* 0.0 PCOB ® | Power outage recovery |0:None 0
breakpoint B5 occurrence 1: Power restored after an outage
1b06 to 4bdb tineakriza_tiogétable 1-4 —19999 to +19999 U* 0.0 PCOg ® | Number of executed 0-19999 The setting
_rea ;I)om.t cycles cannot be
307 to 4bd7 Linearization table 1-4 —19999 to +19999 U* 0.0 changed
breakpoint B7 P " . —
1b0B t0 4608 | ® |Linearization table 1-4 | ~19999 to +19999 U* 0.0 - ® Numberofremaining |0-19999 The setting
breakpoint B8 cycles cannot be
109 to 4509 Linearization table 1-4 ~19999 to +19999 U* 0.0 changed.
breakpoint B9 PC AT @ | Progress time in pattern | 0-19999 U*2 The setting
b !0 to 4b. 10 Linearization table 1-4 —19999 to +19999 U* 0.0 cannot be
breakpoint B10 changed.
bitto4pt! Linearization table 1-4 —19999 to +19999 U* 0.0 PC e ® | Pattern remaining time | 0-19999 U*2 The setting
breakpoint B11 cannot be
b id toYb i Linearization table 1-4 —19999 to +19999 U* 0.0 changed.
b_reak;.)om.t B12 PC 13 ® | Progress time in 0-19999 U*2 The setting
bi3to4n i3 Linearization table 1-4 —19999 to +19999 U* 0.0 se
" gment cannot be
breakpoint B13 changed
biHto4p ™ Linearization table 1-4 —19999 to +19999 U* 0.0 . 9 —
breakpoint B14 PC M ® Segment remaining 0-19999 U*2 The setting
Ib.15 to 4b.1S Linearization table 1-4 ~19999 to +19999 U* 0.0 time cannot be
breakpoint B15 changed.
b 16 to 4b b Linearization table 1-4 —19999 to +19999 U* 0.0 PCIS ® | Segment event status | 0: No segment event The setting
breakpoint B16 1-16: Current segment event cannot be
bilto4p Linearization table 1-4 —19999 to +19999 U* 0.0 changed.
breakpoint B17 . . i )
b 1B to Yb 1B Linearization table 1-4 19999 to +19999 U* 00 *1 AThe‘n‘umber of decimal places changes according to the [Pattern SP change limit decimal point
breakpoint B18 position].
b9 to4b i Linearization table 1-4 —19999 to +19999 U* 0.0 *2.The number of decimal places changes according to the [Pattern time decimal point position].
breakpoint B19
120 to Ybel Linearization table 1-4 ~19999 to +19999 U* 0.0 _
breakpoint B20 HRRONETE) [Pattern 1-16 bank]

position].
Display Item Description Initial value |Setting!
[Zone bank] PtiitoPtd!| @ |Pattern1-16segment |1-16 16
count
Display Item Description Initial value Setting Pt I2 to P92 | @ |Pattern 1-16 PV start 0: Disable PV start 0
en- 110 2n-1 ‘ Zone 1-7 —19999 to +19999 U 19999 1: Enable PV start
2ndF | Zone hysteresis 0-19999 U 5 Pt 13 to PE93| @ |Pattern 1-16 operation | 0: READY 0
end status 1:END
. ) 2: Constant value operation
[User-defined bit bank] PL 14 to PEI4 | @ | Pattern 1-16 cycle 0-19999 0
l Display ‘ Item ‘ Description ‘Initial vaIue‘Setting‘ PE IS to PESS| @ | Pattern 1-16 pattern link| Model with extended data memory: 0
[UbD 1 to b 16 | ® | User-defined bit 1-16 | 0-1 | o | \ 0-16
Model without extended data
memory: 0-1
0 means no link.
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Display Item Description Initial value Setting Display Item Description Initial value Setting
Pt 16 to PES6 | @ |Pattern 1-16 G.SOAK 0-19999 U* 0 RC2 ® | T2 period automatic 0.00-199.99 1.00
time tuning coefficient
S0iito 516! @ |Pattern 1-16 segment | SP low limit toSP high limit 0 Rt ® | T1 period automatic 0.00-199.99 % 1.00
1-165P The number of decimal places tuning threshold
changes according to the [PV deci- RE3 ® |FF3 MV automatic tun- | 0: (Maximum — Minimum) + 2 0
mal point position]. ing type 1 M_ax.imum
012t05 62| @ |Pattern 1-16segment | 0-19999 U* 0 2:Minimum
1-16 time 3: Average
501310 5163 @  Pattern 1-16 segment | 1-8 (segment 1) 0,1 RSES ® | FF-FITTER automatic 0: Not run / normal termination 0
1-16 PID group No. 0-8 (segment 2-16) tuning status 1: Automatic tuning in progress
2: Al | inati
S04 to SBH| @ |Pattern 1-16 segment | 0: No segment event 0 bnormal termination
1-16 segment event 1-16: Segment No.
015105 165| ® |Pattern 1-16 segment | 0: No G.SOAK 0 [Fixed value output bank]
1-16 G.SOAK type . i
! 1: GSOAK at the segment end point Display Item Description Initial value Setting
2: G.SOAK at the start of a segment Fall to Folll Fined val 1 1100
S0 t0 5 /66| @ | Pattern 1-16 segment | 0-19999 U* 0 olltofell| @ ey output ~100to+110% 00
1-16 G.SOAK width =
N . i . ) ) N Foi2 to Foll? | @ | Fixed value output 1-8 |0-19999 U (0 U = no slope)* 0
‘The number of decimal places changes according to the [Pattern time decimal point position]. up ramp
Fo i3 to FoB3 | @ |Fixed value output 1-8 | 0-19999 U (0 U = no slope)* 0
[Overshoot suppression bank] down ramp
Display Item Description Initial value Setting| ~ * The unit changes according to the [Fixed value output slope time unit] and the number of decimal
= | SPOS prohibited/ 0: Prohibited 0 places changes according to the [Fixed value output slope decimal point position].
allowed 1: Allowed
0552 @ | 0S SP change detection | 0-19999 U (0 = SPOS operation 0 - [Virtual PV bank]
o553 . ;:rg:h:;:ration type gt‘olizi(:)eference o Display Item Description Initial value Setting
1: Deviation reference ul BY ® | Virtual PV input type §232;3071:Standard numerical 2048
0554 @ | SPOS starting threshold | 0-19999 U 0 - .
. ul FL @ | Virtual PV filter 0.0-120.0 0.0
(The peak reference operation of
SPOS is stopped when 01s set o ul R ® | Virtual PV ratio 0.001-19.999 1.000
when the sum of the SPOS starting ul bl @ | Virtual PV bias —19999 to +19999 U 0
threshold and the OS disturbance ulbL @ | Virtual PV input scaling |-19999 to +19999 U* 0
detection threshold is greater than low limit
or equal to the peak deviation.) ul b H ® | Virtual PV input scaling |-19999 to +19999 U* 1000
0555 ® | SPOS starting deviation | 0-19999 U 0 high limit
(The deviation reference operation ul ol @ | Virtual PV output scal- | —19999 to +19999 U 0
of SPOS is stopped when 0 or a ing low limit
value less than the OS disturbance ul oH @ | Virtual PV output scal- | —19999 to +19999 U 1000
detection threshold is set.) ing high limit
0556 ® | SPOS PV start 0: PV start prohibited 0 ul 5d ® |Virtual PV square root | 0.0-100.0 0.0
1: PV start allowed extraction dropout
0557 ® | SPOS correction —1999.9 to +1999.9 % (0.0 = SPOS 0.0 ulkn ® | Virtual PV linearization | 0: Do not use 0
strength operation stopped) table group definition | 1-4: Number of the linearization
0558 ® | SPOS correction 0-1999.9 (0.0 = SPOS operation 0.0 table group to use
constant stopped) *The number of decimal places changes according to the standard numerical code selected by
o5d ! ® | DROS prohibited/ 0: Prohibited 0 [Virtual PV input type].
allowed 1: Allowed
o5de ° QS disturbance detec- | 0-19999 U o - 0 [Virtual RSP bank]
tion threshold (DROS operation is stopped if 0 is
set. The peak reference operation of Display Item Description Initial value Setting
SPOS is stopped when the sum of urky @ | Virtual RSP input type | 2048-3071: Standard numerical 2048
the SPOS starting threshold and the codes
Os disturbance detection threshold urFL @ | Virtual RSP filter 0.0-120.0's 0.0
'c:g'_e:_tef ;ha” or equal to the peak urrR ® | Virtual RSP ratio 0.001-19.999 1.000
. eviation. urbl ® | Virtual RSP bias ~19999 to +19999 U 0
05d3 ® | DROS operation type | 0: Peak reference 0 - - "
1: Deviation reference uri b L] Y|rtua| RSP » —19999 to +19999 U 0
" N input scaling low limit
o5d4 @ | DROS correction before | 0: No correction 0 "
. . url H ® | Virtual RSP —19999 to +19999 U* 1000
start 1: Use correction . . L
input scaling high limit
05d5 ® | DROS starting threshold| 0-19999 U (0 = Peak reference op- 0 N
. urol ® | Virtual RSP —19999 to +19999 U 0
eration of DROS stopped) . o
N - - output scaling low limit
o5db @ | DROS starting deviation | —19999 to +1999_9 U (0 = Deviation 0 uroH © | Virtual RSP 19999 to +19999 U 1000
reference operation of DROS output scaling high
stopped) limit
o5d? ® | DROS correction ~1999.9t0+1999.9% (0.0 = DROS 00 orkn © | Virtual RSP 0: Do not use 0
strength operation stopped) linearization table 1-4: Number of the linearization
o5dB ® | DROS correction 0-1999.9 (0.0 = DROS operation 0.0 group definition table group to use
constant stopped) *The number of decimal places changes according to the standard numerical code selected by
[Virtual RSP input type].
[FF-FITTER bank]
" H
Display Item Description Initial value [Setting e [User operation screen bank]
P ® |FF-FITTER operation | 1024-2047: Standard bit numbers 1024 Display Item Description Initial value Setting
type Uo i 1to UoB ! | @ |Useroperationscreen 1-8 | 2048-3071: Standard numerical 2048
E ® |T1 period 0.0-1999.9 s 0.0 Data shown in display codes
by ® | T1 period MV type 0: Feedback MV 0 field 1
1: Fixed MV (bumpless) Uo !l to UoB ! | @ |Useroperation screen 1-8 | 2048-3071: Standard numerical 2048
2: Fixed MV (preset) Data shown in display codes
FF1 ® |FF1 preset MV ~100t0 +110.0% 00 field 2
LR ® | T1A period 0.0-1999.9 s 0.0 Uotito UoB ! | @ |Useroperation screen 1-8 | 2048-3071: Standard numerical 2048
Data shown in display codes
FF R ® FF1IAMV —10.0t0 +110.0 % 0.0 field 3
bty @ | T2 period initial output | 0: Feedback MV 0
type of PID control 1: Fixed MV
kdnu ® | T2 period initial output of |-10.0to +110.0 % 0.0 m s
PID control [User function bank]
ke ® | T2 period 0.0-1999.9's 0.0 Display Item Description Initial value |Setting
FFe ® FF2 MV —120.0 to +120.0 % 0.0 UF-1tolUF-B8 | ® ‘ User Function 1-8 - -
FF3 ® FF3 MV —120.0to +120.0 % 0.0
AL ® | T1 period automatic 0.00-199.99 1.00
tuning coefficient




= - - o - y 5 [ 4
Usun 1200 woaswa »aa L 028883472 @ @addi1 B4 sales@add-furnace.com OZb"

®
(D]D) Add Furnace Co.,Ltd. a ;
+66 808170170 9@ 16621086000 & www.add-furnace.com

[Lock bank] Changing the user level
P'Splay It - Descrighon — Inital value Seting The user level can be selected from three options with 019,
Lal Key lock 0: All settings can be specified. 0
1:Mode, event, operation display, SP, The number of available displays and settings increases in the order: simple
UF, lock, manual MV, and [FN] key < standard < advanced.
zzgf,i’f;'if)"nj:j:;i:‘ﬂﬁﬁ;ckl All items are displayed when 2 (advanced) is selected.
manual MV, and [FN] key opera- Press [MENU] once Hold down [MENU]
tion can be specified.
3:UF, lock, manual MV, and [FN] key to show the opera- for 2's or longer.
operation can be specified. tion display. The screen for
CLal ® | Communication lock 0: Unlocked 0 selecting a bankis
Liol ® | Loader lock :) IL_J(:\CIZiied 0 ?Ihol,\:m ?nj-MDIdE
1: Locked fals es in display
PRSS Password display 0-15 (5: Displays passwords 1A-2B) 0 ield 1.
PSR Password 1A 0000-FFFF (hex) 0000
PSeR Password 2A 0000-FFFF (hex) 0000
PS b Password 1B 0000-FFFF (hex) 0000
Ps2h Password 28 0000-FFFF (hex) 0000 Press [V] or [A] sev- Press [ENT.
eral times. C00 tis shown in dis-
. . SEUP is shown in dis- play field 1.
n [Instrument information bank] )
play field 1.
Display Item Description Initial value Setting!
1d0t ® ROMID Model C2A: 18 The setting cannot be
Model C2B: 19 changed.
Model C3A: 20
Model C3B: 21
| die ® ROM version 1 The setting cannot be
changed. i
1 d03 ® | ROM version 2 The setting cannot be 5 Press. [VIor Al sev- EI’TZS;EINTI’]] Dlsplay
changed. eral times to change e ashes.
1 dby @ | Loader information The setting cannot be to £074. Press [V]or [A] to
changed. (CO78: User level) change to the de-
1 d0s ® | EST information The setting cannot be sired setting and
changed. then press [ENT] to
| d0b ® | Manufacturing date Year — 2000 The setting cannot be set the value.
code (year) Example: Year 2024 is 24 changed.
1d01 ®  Manufacturing date Month + (day + 100) The setting cannot be
code (month, day) Example: Dec. 1is 12.01. changed.
| d08 ® | Serial No. The setting cannot be
changed. 0: Simple
1 d09 ® |Model No. The setting cannot be 1: Standard
changed. (initial value)
1di0 ® | Model information The setting cannot be 2 Advanced
changed.
Idit @ | Production base code The setting cannot be
changed.
FPOito FP 6| @ |Advanced function 0000-FFFF (hex) 0000
password 1-16 .
RSO | @ | Control output 1 ON/ Actual on/off count + 10 The setting cannot be PV |nput range table
OFF count Example: 11 when the actual changed.
countis 110. [Thermocouple]
RS02 @ | Control output 2 ON/ Same as for Control out- | The setting cannot be oot Sensor type Range (Celsius) Range (Fahrenheit)
OFF count put 1 ON/OFF count changed. setting
RSO3 ® |Eventoutput 1 ON/OFF | Same as for Control out- | The setting cannot be 1 K —200.0 to  +1200.0 -300 to +2200
count put 1 ON/OFF count changed. 2 K 0.0 to 1200.0 0 to 2200
RS04 ® | Event output 2 ON/OFF | Same as for Control out- | The setting cannot be 3 K 0.0 to 800.0 0.0 to 1500.0
count put 1 ON/OFF count changed. 4 K 0.0 to 600.0 0.0 to 1100.0
RSOS ® | Event output 3 ON/OFF | Same as for Control out- | The setting cannot be 5 K 0.0 to 400.0 0.0 to 700.0
count put 1 ON/OFF count changed. 6 K -200.0 to  +400.0 -300.0 to +700.0
Modbus is a trademark and the property of Schneider Electric SE, its subsidiaries and 7 K -2000 to +2000 -300.0 to +400.0
affiliated companies. 8 J 0.0 to 1200.0 0 to 2200
9 J 0.0 to 800.0 0.0 to 1500.0
10 J 0.0 to 600.0 0.0 to 1100.0
11 J —200.0 to +400.0 -300.0 to +700.0
12 E 0.0 to 800.0 0.0 to 1500.0
13 E 0.0 to 600.0 0.0 to 1100.0
14 T —200.0 to +400.0 -300.0 to +700.0
15 R 0.0 to 1600.0 0 to 3000
16 S 0.0 to 1600.0 0 to 3000
17 B 0.0 to 1800.0 0 to 3300
18 N 0.0 to 1300.0 0 to 2300
19 PLI 0.0 to 1300.0 0 to 2300
20 WRe5-26 0.0 to 1400.0 0 to 2400
21 WRe5-26 0 to 2300 0 to 4200
22 Ni-Ni-Mo 0.0 to 1300.0 0 to 2300
23 PR40-20 0 to 1900 0 to 3400
24 DINU -2000 to +400.0 -300.0 to +700.0
25 DINL -1000 to +800.0 -150.0 to +1500.0
26 Gold iron- 0.0 to 360.0 0.0 to 360.0
Chromel
28 E —200.0  to +800.0 -300.0 to +1500.0
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[RTD] AL CT1/CT input error | Current input exceed- | Use a current transformer with a number
T001 | Sensortype Range (Celsius) Range (Fahrenheit ing the high limit of | of turns that matches the display range.
setting angelyanreniel the display range Check the number of CT turns and the
settings.
41 P100 ~2000 to +3000 -3000 to +900.0 Check the settings and the number of
42 JPt100 ~2000 to +5000 -300.0 to +900.0 times the power wire passes through
43 Pt100 —200.0 to +200.0 -300.0 to +400.0 the CT.
44 JPt100 —200.0 to +200.0 -300.0 to +400.0 Incorrect wiring Check the wiring.
45 Pt100 -100.0 to +300.0 -150.0 to +500.0 AL 12 CT2/VTinput error | Current (voltage) For a model with two CT inputs
46 JPt100 -100.0 to +300.0 -150.0 to +500.0 input exceeding the | Use a current transformer with a number
47 Pt100 —-100.0 to +200.0 -150.0 to +400.0 high limit of the dis- | of turns that matches the display range.
48 JPt100 ~100.0 to +200.0 -150.0 to +400.0 play range Check the number of CT turns and the
49 Pt100 10000  to  +150.00 -150.0 to +300.0 settings.
50 JPt100 ~100.00 to 150,00 1500 o 43000 ;heckthe settlngs.and the number of
times the power wire passes through
51 Pt100 -50.0 to +200.0 -50.0 to +400.0 the CT.
52 JPt100 -50.0 to +200.0 -50.0 to +400.0 For a CT/VT model
53 Pt100 -50.00 to +100.00 -50.0 to +200.0 Check the primary and secondary voltage
54 JPt100 -50.00 to +100.00 -50.0 to +200.0 values of the VT.
55 Pt100 —60.00 to +40.00 -60.00 to +100.00 Incorrect wiring Check the wiring.
56 JPt100 —60.00 to +40.00 -60.00 to +100.00
57 Pt100 —40.00 to +60.00 -40.00 to +140.00 ° Operation or setting errors
58 JPt100 —40.00 to +60.00 -40.00 to +140.00
59 Pt100 -10.00 to +60.00 -10.00 to +140.00 Alarm Description Cause Corrective action
60 JPt100 —10.00 to +60.00 -10.00 to +140.00 code*!
61 Pt100 0.00 to 100.00 0.0 to 2000 ALSD Loader cable error | The USB loader cable | Use the USB loader cable (A to micro-B).
62 JPt100 0.00 to 100.00 0.0 to 200.0 (A to micro-B) iis not
63 Pt100 0.0 to 200.0 0.0 to 400.0 being used to con-
64 JPt100 0.0 to 200.0 0.0 to 400.0 nect the loader.
65 Pt100 0.0 to 300.0 0.0 to 500.0 ALS ¢ PLC link error Incorrect PLC link Check the PLC link setup.
66 JPt100 0.0 to 300.0 0.0 to 500.0 setup
67 Pt100 0.0 to 500.0 0.0 to 900.0 Incorrect commu- Check the communication setup of the
68 JPt100 0.0 to 500.0 0.0 to 900.0 nication setup on connected PLC.
69 Pt100 2000 to  +850.0 3000  to  +1560.0 I‘he PLC ot ayihing ot
ncorrect networl 0 not connect anything other than the
70 JPri00 ~2000 to +6400 2000 L +1180.0 configuration C1M/C1A/C2/C3/PLC to the RS-485 com-
munication line.
[DC voltage /DC CUI’I’EI’\t] Incorrect wiring Check if the RS-485 communication line is
C00 ! setting Sensor type Range (Celsius) properly connected.
81 0to10mV The scaling range is 19999 to +19999 U.
82 -10to+10 mV ® Instrument errors
83 0to 100 mV The range is reset to 0-1000 if the setting
84 0to1V of £00  is changed. Alarm Description Cause Corrective action
86 1to5V code*1
87 O0tosV RLID PV A/D conversion | A/D conversion unit | Turn the power off and then on again.
88 Oto10V . -
error failure If the alarm is triggered when the power
89 Oto 20 mA ALY RSP A/D conversion is turned on again, replace the device.
90 41020 mA error
91 2to 10V A2 | MFBA/D conversion
92 —10to+10V error
AL Nonvolatile memory | Temporary com-
error munication error,
ALBD Nonvolatile mem- | corruption of written
ory not initialized data, or failure of this
Alarm codes ALB ! Settings area device The problem can be corrected with the
error*2 following procedure:
« Initialize the settings
[ ] Input errors « Write the setting again
If this procedure does not correct the
Alarm Description Cause Corrective action problem, replace the device.
code*! ALB2 Adjustment value Turn the power off and then on again.
ALO! PV input error (over | Sensor burnout, Check the wiring. area error*2 If the alarm is triggered when the power
range) incorrect wiring is turned on again, replace the device.
Incorrect settings Check the PV input range type (C00 f) and ALB3 Internal system
for PV input range other settings. error
type, etc. ALBY Settings initializa- Turn the power off and then on again.
AL PV input error Sensor burnout, Check the wiring. tion error If the alarm is triggered after turning the
(under range) incorrect wiring ALYS Settings error power on again, the problem can be cor-
Incorrect settings Check the PV input range type (C00 /) and rected with the following procedure:
for PVinput range other settings. « Initialize the settings
type, etc. « Write the setting again
ALO3 Reference junction | Measurement range | Make sure that the ambient temperature is If this procedure does not correct the
compensation error in terminal within the specifications of this product. problem, replace the device.
(cold junction com- | temperature at ALAB Adjustment value Turn the power off and then on again.
pensation) error reference junction error If the alarm is triggered after turning the
compensation power on again, the problem can be cor-
RTD input error Sensor burnout, Check the wiring. rected with the following procedure:
incorrect wiring « Restore adjustment values*3
ALOS RSP input error Sensor burnout, Check the wiring. If this procedure does not correct the
(over range) incorrect wiring problem, replace the device.
Incorrect settings Check the RSP input range type (CC D) and ALY Extended data Pattern operation Turn the power off and then on again.
for RSP input range other settings. memory error error, asset informa- | If the alarm is triggered after turning the
type, etc. tion read/write error, | poyer on again, the problem can be cor-
N - or corruption of data " : .
ALOB RSP input error Sensor burnout, Check the wiring. written of the ex- rected with the following procedure:
(under range) incorrect wiring tended data memory | Initialize the settings
Incorrect settings Check the RSP input range type (L0 I0) and function, or failure of | * Write the setting again
for RSP inputrange | other settings. this device If this procedure does not correct the
type, etc. AL99 Internal program Aninternal error that | problem, replace the device.
ALOY MFB input error MFB burnout, incor- Check the wiring. error interrupted execu-
rect wiring tion of operation was
AL 1D Motor adjustment | MFB automatic ad- Check the wiring and readjust. detected.
error justment failure *1. Multiple alarms may occur at the same time. If the corrective action for one of the alarms says that
Incorrect setting of Check the adjustment value when fully the device should be replaced, it should be replaced.
adjustment value open and the adjustment value when *2.This error may occur when updating the firmware.
during manual fully closed. *3. If the area in memory for restoring the adjustment value has been corrupted, the value cannot be
adjustment restored.
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Event types
Direct action Reverse action

Operation type | Setting| ®: ON/OFF changes at the value ®: ON/OFF changes at the value

O: ON/OFF changes when the value is O: ON/OFF changes when the value

exceeded is exceeded
No event 0 Always OFF Always OFF
. PR O
PV high limit 1 HYs § ON ON ¥ HYS
Main setting PV —» Main setting PV —=
PV low limit 2 ON HYs Hvs £ ON
Main setting PV —» Main setting PV ——

PV high and 3 on Thys } Jrivs Fon Ays § ON 1 HVs 4

low limits . N ! - ! :

Main setting” Sub»settlng';v Main setting”  Sub-setting*
— p

V —

Deviation high 4 HYS ON ON % HYS

limit SP + main setting SP +main setting
PV — PV —

Deviationlow | 5 RE ___4Hvs t ON

limit < " —0 ) -
+ main setting PV —» SP + main setting PV —=
Deviation high | 6 ON +HYS 4 %Hys ON HYS ¥ ON }HYS
and low limits ; -~ ;
Main ! Sub- ' Main | Sub-

setting ' setting N n
sp PV setting  setting

P PV —

Deviation high limit 7
(final SP reference)

£HYS f ON ON % HYs

SP + main setting SP +main setting
PV —
Deviation low limit 8
(final SP reference) ON HYS b HYS ON
SP + main setting PV —» SP + main setting PV —»
Deviation high and 9
ow limits (final SP ON YHYS § {HYs toN {Hvs ¥ oN Trve
reference) Main 1 Sub- ' Main | sub.
setting ' setting setting | setting !
SP PV —= SP V-
: Initial value

* If the main setting is greater than the sub-setting, operations are performed with the settings
automatically swapped.

Event types other than the above

Operation Operation
Type Setting Type Setting

SP high limit 10 High limit of PV change 55
rate

SP low limit 1 Low limit of PV change 56
rate

SP high and low limits 12 High limit of the change 57
rate of standard numeri-
cal code

MV high limit 13 Low limit of the change 58
rate of standard numeri-
cal code

MV low limit 14 Alarm (status) 61

MV high and low limits 15 READY (status) 62

MFB opening high and 16 MANUAL (status) 63

low limits

Loop diagnosis 1 20 RSP (status) 64

Loop diagnosis 2 21 AT in progress (status) 65

Loop diagnosis 3 22 SP ramp in progress 66
(status)

High limit of standard 26 Control direct action 67

numerical code (status)

Low limit of standard 27 Timer (status) 70

numerical code

High and low limits of 28 Estimating MFB (status) 71

standard numerical

code

PV change rate 29
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Chapter 1. Overview

1-1 Overview

This is a controller with a 48 x 96 mm / 96 x 96 mm front panel that features the following:

« LED display for excellent visibility

Easy setting by [MENU], [FUNC], [ENT], and digit-change keys on the front panel.

Input type: thermocouples (K, ], E, T, R, S, B, N, PLII, WRe5-26, Ni/Ni-Mo,
PR40-20, DIN U, DIN L, Gold iron-Chromel), resistance temperature detectors
(Pt100, JPt100), current signals (4-20 or 0-20 mA DC), voltage signals (0-10,
—10 to +10, 0-100 mV DC or 0-1, 1-5, 0-5, 0-10, 2-10, —10 to +10 V DC).

« Control output type: relay, voltage pulse, current. These signals are assigned to
control outputs 1 and 2 as specified by the model No. that the customer orders.

« Heating and cooling control using control output 2 and event relays

o ON/OFF control and PID control

Event type: 3 events (common contacts), or 2 events (independent contacts)

o CT input, micro CT input, VT input, digital input, RSP input, RS-485
communication, and auxiliary output can be selected by the model number
specified. In addition, the pattern operation extension and asset information
storage function can be added.

« Loader connector as a standard feature

o The SLP-C1F Smart Loader Package can be used for easy reading and writing of
parameters by connecting it with the USB loader cable (A to micro-B).
With the SLP-C1E the user can specify settings in a table format, operate this
device, and monitor the control situation on the trend screen. The user can set up
and monitor this device without having to create programs to communicate with
a host device.

o This product is compliant with the EU Directive and is CE-marked
(compliant with EN 61010-1, EN 61326-1, and EN IEC63000)

1-1
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Chapter 1. Overview

H Model selection table

Model selection of this device is shown below.

Basic model .| Control . Add I
No. Connection output Power Options proc. Specifications
P 1] 2
M3 @ (5) | (6) (7) 1(8)[(9[(10)[(11)](12) | «+ Model No. digits
Cl[2]|A
C|2]|B
C|3]A 48 x 96 mm front panel
C|3]8B 96 x 96 mm front panel
T Screw terminal block
*2 S Screwless terminal block
Control output 1 Control output 2
R| O Relay output (C.O. contacts) None
BBIR| 1 Motor drive relay output None
V]|io Voltage pulse output *! None
V| C Voltage pulse output *! Current output
V|V Voltage pulse output *! Voltage pulse
output *!
c|l o Current output None
C| C Current output Current output
A AC power supply (100-240V AC)
21 D DC power supply (24V DC/ 24V AC)
1 3 event relay outputs (common contacts)
2 3 event relay outputs (common contacts), auxiliary
output (current)
33 3 event relay outputs (common contacts), auxiliary
output (voltage)
4 2 event relay outputs (independent contacts)
5 2 event relay outputs (independent contacts), auxiliary
output (current)
3l e 2 event relay outputs (independent contacts), auxiliary
output (voltage)
0 None
1 4 digital inputs
2 4 digital inputs, RS-485 communication
3] 3 2 digital inputs, RSP input
34 2 digital inputs, RSP input, RS-485 communication
0 None
1 2 CT inputs
R ) CT/VTinput
3413 2 micro CT inputs
R I 2 CT inputs, extended data memory
R CT/VT input, extended data memory
B4 7 2 micro CT inputs, extended data memory
0 None
D With inspection report
Y With traceability certificate
0 |None

*2] A | UL-compatible model

*1. For SSR drive

*2. Available soon

*3. Models C3A and C3B only

*4, Not selectable when R1 is selected for control output

*5. Not selectable for DC power models

1-2
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Chapter 1. Overview

Name Qty. Notes
Mounting bracket 2 | When replacing, use model 84525941-001.
Gasket 1 When replacing, use model 84525942-001 or model
84525943-001.
User’s Manual 1 Document No. CP-UM-6003JEC or CP-UM-6004JEC
H Optional parts
Name Model No. Note (model No., etc.)

Mounting bracket *> 84525941-001 For maintenance of C2A, C2B, C3A, or C3B (qty. 2)

Gasket *>

84525942-001

For maintenance of C2A or C3A (qgty. 20)

84525943-001

For maintenance of C2B or C3B (qty. 20)

Hard cover *> 84525944-001 For C2A or C3A
84525945-001 For C2B or C3B
Soft cover *> 84525946-001 For C2A or C3A
84525947-001 For C2B or C3B
Terminal cover *1 *5 84525948-001 For C2A or C3A
84525949-001 For C2B or C3B

Current transformer QN206A*2 800 turns, hole diameter 5.8 mm
QN212A*2 800 turns, hole diameter 12 mm
Voltage transformer 81406725-003*2 Primary side 200V, secondary side 10V
Smart Loader Package*3 SLP-CTFJA1 USB loader cable not included
SLP-C1FJA2 USB loader cable for C1A/C2/C3 (A to micro-B) (model
SLP-ULCJAQ) included
SLP-C1FJA3 USB loader cable for C1A/C2/C3 (A to micro-B) (model
SLP-ULCJAO) and USB loader cable for C1M (model
81441177-001) included
USB loader cable (A to micro-B)** | SLP-ULCJAO USB loader cable for C1A/C2/C3
Right angle extension cable SLP-ULLJAO For SLP-ULCJAO

*1. Only for models with a screw terminal block

*2. Not UL-certified

*3.Ver. 2 and later support the C1A. Ver. 3 and later support the C2/C3.

*4, Hereafter “loader cable"

*5. Available soon

1-3
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Names and Functions of Parts

Hl Model C2/C3 and its console
Model C2A/C3A

(6)
@)
(8)
)
(10)
(m
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
21

1-4
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Modal C2A

|

[

(1)——-CH

H H RDY
HB8 o

AT

Other than display field 1

-G1HHEE

BER‘Y RSP

b 1 Va2 EVS UFOTY

(10) ‘

A
v

ARz}

{E E % E@UT——(Z?;

e e e e s e e .
T_I_UF_IJ
(12) (13) (14 (15

Model C2B/C3B

Model C28

{EAAE

Other than display field 1
19) 8 9

HHwa

peEnS 100

(10— MAN

J N — (16)
@H@@U:H%EE

5 g\mmmnngm\wm—._‘

rmmulF f@]

(13) (14) (1 5)

FUNCTION

[ |
o] U I
< A " >

v

l” ENTER — 7

Display field 1

Loader connector

[<]and [>] keys
[MENU] key

[FUNC] and [FUNCTION] keys

[Al and [v] keys

[ENT] and [ENTER] keys
SP indicator

Ramp indicator
Display field 4

Display field 3

Lock indicator

Event indicator

User-defined function indicator

Control output indicator
Display field 2

RDY mode indicator

RSP mode indicator

MAN mode indicator

MV indicator

Multi-status (MS) indicator

Shows PV (present temperature, etc.) and items that can be set.

When an alarm occurs, the normal display and an alarm code are displayed
alternately.

Connect to a PC using the USB loader cable (A to micro-B) included with the
Smart Loader Package.

Used for shifting between the digits of a number.

Switches between the operation display, bank selection display, and settings
display.

If it is held down for 2 seconds or longer when the operation display is shown, the
preset operation (initial setting: AUTO/MANUAL selection) can be executed.

Used for incrementing/decrementing numeric values.

Finalizes the entered value.

Lights up when the SP is displayed in display field 2.

Indicates the operating status of a pattern operation, SP ramp, and RSP ramp.
Shows the segment No. during a pattern operation or user operation screen No.
Shows the manipulated value (MV) or present values of monitored items.

Lights up when any of the lock functions is enabled.

Lights up when the corresponding event output is ON.

Lights up according to the setting of the user-defined function indicator.

Lights up when the corresponding control output is ON.

Shows the SP (set temperature, etc.) or other settings.

Lights up in READY (control stop) mode.

Lights up in RSP mode.

Lights up in MANUAL mode.

Lights up when the MV is displayed in display field 3.

Various ON/OFF states or analog values such as an MV graph can be displayed by
specifying the light-up condition and design.
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Chapter 1. Overview

El Handling Precautions

« The liquid crystal display (LCD) may respond slowly in low temperature
environments, but this will not affect the control functions.

The visibility of the LCD may vary depending on the viewing angle. It may be
difficult to see what is displayed, especially when viewed from below, so make
sure to install the controller so that the LCD can be seen from the front.

The brightness of the LCD backlight may decrease over time. In this case,
replace the controller as necessary.

« Do not press the keys with your fingernails or hard objects. Doing so may
cause holes in the keys or remove the printing on the keys.

« Do not press the buttons too hard. Applying strong force to the console,
including the buttons and LCD, may cause temporary display distortion, but
this will not affect the control functions.

H Terminals

Terminals: Used to connect the power, inputs, outputs, etc.
M3 screws are used. For terminal connections, use crimp terminal lugs
compatible with M3 screws.
The tightening torque of the terminal screws is 0.6 + 0.1 N-m.
® Model C2A/C3A

Terminals <

® Model C2B/C3B

Terminals <

1-5
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Chapter 2. Outline of Functions
2-1 Input/Output Configuration

) PV 1
PV input processing /;Etalzgt —()—Control outputs 1-2
. puy (current output)
. RSP Control processing processing
RSP input processing (ON/OFF control, -
PID control) (O Auxiliary output
(current output /
Internal :
o settings continuous voltage output)
Digital inputs 1-4 O— processing ; | .
ontrol outputs 1-
| Internal 1 - (relay output, voltage pulse output)
CTinputs 1-2 event processing Dt
igita _
VTinput oitput [~ et utbuts 13
p processing f |processing
) MFB Position proportional

@ PV input

The range and the sensor used for the PV input can be selected.

@ Control output

If RO (relay output) or V (voltage pulse output) is specified by the model number
(digits (5) and (6)), ON/OFF output or time proportional output can be selected.
For time proportional output, the time proportional cycle can be specified. If C
(current output) is specified by the model number (digits (5) and (6)), continuous
output (analog output) is available, and scaling of the output can be set. If R1
(motor drive relay output) is specified by the model number (digits (5) and (6)),
position proportional control is available.

@ Auxiliary output

For models with optional auxiliary output (digit (8)), scaling of the continuous
output can be set.

@ Event output

For models with optional event outputs (digit (8)), the alarm or control mode set
for the event operation type is output as digital output (DO).

@ Digital input

For models with optional digital inputs (digit (9)), the functions set for internal
contacts can be switched.

@ Current transformer input (CT)

For models with optional current transformer inputs (digit (10)), the heater
burnout alarm can be output from the event output terminals.

@ Voltage transformer input (VT)

For models with optional voltage transformer inputs (digit (10)), the heater
resistance can be measured.

2-1



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. X o
+66 808170170 9@ 16621086000 & www.add-furnace.com

Chapter 2. Outline of Functions

@ RSP (remote SP) input

For models with optional RSP input (digit (9)), RSP can be used.

@® MFB (motor feedback) input

If R1 (motor drive relay output) is specified by the model number (digits (5) and
(6)), feedback of the control motor opening can be input.
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Chapter 2. Outline of Functions

2-2  Key Operation

Various displays and settings can be called up to the console using keys.

Display transitions and key use are shown below.

Operation settings Bank selection Mode bank
PV, SP, MV Mode AUTO/MANUAL mode selection
LSP group selection SP RUN/READY mode selection
Pattern No., pattern SP, segment No., Event ... . LSP/RSP mode selection
segment remaining time PO ] AT stop/start selection
Heating MV Parameter [, Auto tuning error
Cooling MV Extended tuning  |....... Release all latches
MFB Setup  |....... Constant value operation / pattern
: operation selection
PV and AT progress Event configuration ~ |....... Pattern operation ADVANCE
CT1 current CTNTinput ... Pattern operation HOLD
CT2 current Internal contact ~ |....... Pattern operation G.SOAK clear
VT current po | FF-FITTER automatic tuning selection
Resistance Logical operation ~ |.......

SP bank

Zone ; RSP
User-defined bit PID group No. (for RSP)
LSP group 1 SP
PID group No. (for LSP1)

Internal event 1, main setting Linearization table

Internal event 1, sub-setting

Timer remaining time 1

Internal event 2, main setting User-defined value

Internal event 2, sub-setting Pattern operation configuration

Timer remaining time 2 Pattern1 |0 Ramp (for LSP1)
Internal event 3, main setting
Internal event 3, sub-setting Pattern 16 LSP group 8 SP

PID group No. (for LSP8)
Ramp (for LSP8)

Overshoot suppression
FF-FITTER

Timer remaining time 3

User operation screen (enabled)

User operation screen 1

Fixed valueoutput [, ... ..

VirtualPV. | Each bank

Virtual RSP

User operation screen 2

User operation screen 3 User operation screen

User function

Lock

User operation screen 4

User operation screen 5

Instrument information Key lock

User operation screen 6

User operation screen 7 Communication lock

User operation screen 8

Password 1B

User function 1
User function 3 ROM ID

User function 4

ROM version 1

User function 5

User function 6 Event output 2 ON/OFF count

User function 7 Event output 3 ON/OFF count

User function 8
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Chapter 2. Outline of Functions

Display at power-on

After power-on: all on — all off — sequential on and off
— operation display (sequence takes about 9 s)

BT < A >
MENU FUNCTION v ENTER
4 Operation display
Operation display restoration time restoration time If no
If no key pressed for 3 min (initial key pressed for 3 min
2-second press value) (initial value)
P MENU
v of [MENU] ress [ ! Press [ENT] Press [MENU]

Operation display ’ Bank selection display ’ Bank setting display

EEDI ModE LO0 !

P
-
PV/SP/MV display K Select the mode bank K Set PVinput range type K
Press [MENU] Press [V]or [ Press[V1or[Al]
Other displays/settings
(press [MENU] repeatedly)
Press [MENU]
Select the SP bank Set reference junction
compensation
Press[V]or[Al]
Press [V]or [A]
Other banks Other settings
(Press [V ] or [A] repeatedly) (press [MENU] repeatedly)
Press [V]or [A] Press [V1or [A]

G

2-second press of [MENU]

The displays and settings shown in this figure are illustrative examples. They may differ depending on the model and settings.

E] Handling Precautions

« & 6-1 Operation Settings (p. 6-1)
6-2 Parameter Settings (p. 6-5)
6-3 Setup Bank, etc., Settings (p. 6-18)
(for details on operation settings, bank selection, items in banks)
The sections above describe the banks to which the settings belong.

« Do not press the keys with your fingernails or hard objects. The labels
may peel off.
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Chapter 2. Outline of Functions

H How to set data

(1) Press [v] or [A] until the desired item is displayed.
£ Display transitions and the use of [v] or [A] are described on p. 2-3 and

p. 2-4.
| rUn
When configuring C00 | (PV input When switching between RUN and
range type) in the setup bank READY by ther--r parameter

(2) Press [ENTI.

> If display field 2 shows numbers, the value in the 1st digit will start flashing
(blinking). If it shows characters, they will all start flashing.
For numbers, the flashing digit can be shifted and the flashing value can be
incremented/decremented using [<], [>], [A], and [v].
For characters, the entire flashing string can be changed using [A] and [v].

LOU | Simimln

000 & r

The 1st digit of 800 tis runis flashing
flashing

(3) Press [ENTI.

> The new value is now set.

LU0 | r--r
I

rd4d

E] Handling Precautions

« If a value does not flash after [ENT] is pressed, the value cannot be
changed.
For example, if the RUN/READY selection is set in the internal contact
bank, the device keys cannot be used to switch between RUN and READY.

« If pressing [A] does not change the flashing value, press [v], and vice versa.
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Chapter 2. Outline of Functions

« If [ENT]is pressed while the display is flashing, this device returns to the
operation display screen. If [MENU] is pressed while the display is flashing,
this device shows the operation display without making any changes.

« The PV/SP/MV displayed in MANUAL mode continues flashing even after
the key is released. In this case, the flashing value is being output as the
MV.

B Using the [FUNC] and [FUNCTION] keys

When the operation display is shown, press [FUNC]/[FUNCTION] for two seconds
or longer to execute the switch that is set by L0 ([FN] key function) in the setup
bank.

The figures on the right show an example of
pressing [FUNCI/[FUNCTION] when L3071 is set to 2
(RUN/READY selection).

00

(1) If[FUNCI/[FUNCTION] is pressed when the
operation display is shown in READY mode,
display field 2 shows rUn flashing.

(2) If [FUNCI/[FUNCTION] is held down for
two seconds or longer, the mode will

switch from READY to RUN, and rln

stops flashing. 000w r LI n
(3) When you release [FUNC]/[FUNCTION], the
operation display is shown again. E B

.. 100

E] Handling Precautions

« If L0712 (the [FN] key function) in the setup bank is set to 0 (invalid), or
if the specified switching operation is disabled, switching by pressing
[FUNCI/[FUNCTION] is not possible.
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Chapter 2. Outline of Functions

B User level

The user level can be selected from three options (simple, standard, advanced) with

£879 (user level) in the setup bank.

> Chapter 6. Displayed Items and Settings (p. 6-1) (for items that are
displayed according to the user level)

E] Handling Precautions

« If the user level is changed, the displayed items will change but settings
that have been made will remain valid. For example, if you set the user
level to 2 (standard configuration) or 3 (advanced configuration) in order
to configure advanced functions and then return the setting to 1 (simple
configuration), the settings available for 2 and 3 will not be displayed, but
the new settings will apply to the advanced functions.
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Chapter 2. Outline of Functions

2-3  Operation Modes

The following shows the transition of the operation modes.

RUN + AUTO mode

Constant value operation
LSP/RSP mode switching™3

LSP mode [« > RSP mode LSP mode [« > RSP mode
[ RUN/READY switching 3
Operation End of pattern . o
, switching operation*2 Operation switching
End of pattern

Pattern operation

[omoce]

operation*!

READY + AUTO mode

Constant value operation
LSP/RSP mode switching™3

Pattern operation

READY mode

AT stopped [<— AT running AT stopped
AUTO/MANUAL switching AUTO/MANUAL switching
RUN + MANUAL mode READY + MANUAL mode

Constant value operation
LSP/RSP mode switching™3

LSP mode [« » RSP mode LSP mode [« » RSP mode
. RUN/READY switchin
Operation End of pattern : Operation switching
y switching operation2

Pattern operation

[rme]

End of pattern
operation™!

AT stopped

Constant value operation
LSP/RSP mode switching™3

Pattern operation

READY mode

AT stopped

*1. A transition in which [Operation end status] is set to 0 (READY)

*2. A transition in which [Operation end status] is set to 2 (Constant value operation)

*3. Available only on the C3 controller with the RSP function.

Constant value operation: Control using the LSP or RSP.

Pattern operation:

device).
RUN: Controlling (RUN, RUN-HOLD, or RUN-END for pattern operation)
READY: The process is not being controlled.
AUTO: Automatic operation (this device automatically determines the MV)
MANUAL: Manual operation (the user can change the MV manually)
LSP: Local SP (control using the SP stored in this device.)
RSP: Remote SP (The analog input from an external device is used as the SP.)
AT: Auto tuning (this device automatically sets the PID constants by generating limit cycles)

2-8
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Chapter 2. Outline of Functions

2-4 Loader Connection

When you use the special cable to connect the loader connector on this device to a PC on which the Smart Loader
Package (model SLP-C1FJA_) is running, you can supply power to this device and read and write parameter settings
from the PC without needing a connection to the power terminals on the back of this device.

[I] Handling Precautions

« Do not connect any cables other than the loader cable. Doing so will cause a
malfunction.
B Power

This device operates using the main supply of power or power supplied through the
loader connector.

The main supply of AC or DC power is received from the terminals on the back of
this device.

Power supplied from the loader connector is received from a PC using the loader
cable.

All functions of this device are operational with power from the main supply.

With power from the loader connector, parameters can be read and written with
the model SLP-C1FJA_ Smart Loader Package, but other functions (including PV
input) are limited.

If both the main power and loader connector power are active, the main power
takes priority.

E] Handling Precautions

« Do not turn the main power on or off while the loader cable is connected.
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M Available functions

B4 sales@add-furnace.com

@ www.add-furnace.com

Active functions differ depending on the method of power supply.

« Functions of this device

Function

Power from loader

Power from main

connector power terminals
Loader communication function v
Console Display function USh is displayed. v
Key operation function N/A v
Input/output function N/A v
Internal operation function N/A v
RS-485 communication function N/A v

v/:  Available
N/A: Not available

« Loader functions

Function Power from loader | Power from main

connector power terminals
Parameter reading/writing function v v
Monitoring function A v
PID simulator function A v
Calibration and checking function N/A v
RS-485 communication connection N/A 4

V@ Available
A:  Some functions are limited
N/A: Not available
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Chapter 3. Installation

/\WARNING

To prevent electrical shock, this device must be installed in a location that is only accessible to
people with appropriate knowledge about electrical safety. Install this device inside a control
panel that cannot be opened without the use of a key or tool.

Do not use this device in an environment with conductive contamination, or with dry non-
conductive contamination which can become conductive due to condensation, etc.

Problems such as tracking phenomena may damage parts, resulting in fire.

Before removing, mounting, or wiring this device, be sure to turn off the power to this device
and all connected devices. After wiring this device, attach the separately sold terminal cover
(model 84525948-001 for the C2A/C3A, model 84525949-001 for the C2B/C3B). Otherwise,
there is a danger of electric shock.

Do not touch live parts such as the power terminals. There is a danger of electric shock.

Do not disassemble this device. There is a danger of electric shock or device failure.

/N\CAUTION

Use this device within the operating ranges given in the specifications (for temperature,
humidity, voltage, vibration, shock, mounting direction, atmosphere, etc.). Otherwise, there is
a danger of fire or device failure.

Do not block the ventilation holes. There is a danger of fire or device failure.

Ve ¥¥ P e

Do not allow wire clippings, metal shavings, water, etc., to enter the case of this device. There
is a danger of fire or device failure.
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Chapter 3. Installation

H Installation location

Install this device as specified in e Operating conditions (p. 14-12) and in a
location that meets the following criteria:

« Common mode voltage of all I/O except for the supply power and relay contact
outputs:
voltage to ground of 30 Vrms max., 42.4 V peak max., and 60 V DC max.

Avoid high/low temperatures and humidity

No sulfide gas or other corrosive gases

Little dust or soot

Protected from direct sunlight, wind, and rain

Little mechanical vibration or shock

Not close to high voltage lines, welding machines, or other sources of electrical
noise

At least 15 meters away from the high voltage igniter for a boiler, etc.

Little influence from strong magnetic fields
 No flammable liquids or gases

« Indoors

Hl Mounting precautions
Pay attention to the following when mounting this device:
« Do not block the ventilation holes.

o When using fans or cooling equipment, make sure the air does not blow directly
on this device.

o Mount this device horizontally with the back not raised or lowered more than
10°.

Use a rigid panel whose thickness is no more than 8 mm.

« Do not overtighten the screws, as it may deform the case.
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H External dimensions

@® Model C2A/C3A

Unit: mm
8.6 65
X i Terminal screw
48 Mounting bracket (included) M3
,,,,/ £23
e
ModelC2A
%BEH
<l mi|mm]
o | EEER= of @
<) = b
HHBH T
{0, Hour
|21 EV1 EV2 EVE UF QT1 OT2|
g
BT < A >
wew || mone || v || wer
[ —
T oy T
@..lzl..b =3 A
® Model C2B/C3B
8.6 65
Terminal screw
96 Mounting bracket (included) 91.6 M3
L oo i
Model C38 1 d 13|
2 l26] 14
V 3 l27] 1s]
4 28] 1]
5 [29] 17]
HRM 0 SIP 31 %% g \g s ”E,: !
© - x C—
< BHHE@W < . 7 P 9
e EVI Ev2z EV3 UF OW1 OT2 8 = &
= 9 33| [21
BT < A > 10 34 2]
1 35 23]
MENU FUNCTION v ENTER 12| 36| ﬁ 24
ey YT
B o
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Chapter 3. Installation

B Panel cutout dimensions

For a panel-mounted model, open a hole in the panel as shown below.

@ Model C2A/C3A

Unit: mm
Independent mounting Gang mounting
30 min, 44 §*° (48xN—4) &~
i I
' 1
=18 S -
' 1
— |
C
= .
| o (N: number of mounted units)
[Ta}
@ Model C2B/C3B
Unit: mm
30 min. 92 105 (96xN-4) ¥*
| | /L
S i R e - - R -+
I |
£
! S
o
| o

E] Handling Precautions

« The maximum allowable ambient temperature for gang-mounted
products: 50 °C (two units), 45 °C (three or more units)

« When waterproofing and dustproofing are required, mount the units
individually. If units are gang mounted, waterproofing and dustproofing
performance cannot be maintained.

« Leave a space of at least 50 mm above and below this device.
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Hl Mounting method
o Mount this device horizontally with the back not raised or lowered more than 10°.

o Use a rigid panel whose thickness is no more than 8 mm.

@ For waterproof mounting (when not using the cover)

Tools: Phillips-head screwdriver

Panel cutout

Gasket (included)*
* Used only for waterproof mounting

Main unit

Panel

(1) Place the gasket on the terminal side of this device and slide it to the back of
the console.

(2) Insert this device from the front of the panel.
(3) Attach the mounting bracket from behind the panel.

(4) Push the mounting bracket onto the panel until its tip touches the panel and
stops moving.

(5) Check that the catches of the bracket are engaged with the grooves in this
device.

(6) Tighten the screws at the top and bottom of the bracket.

E] Handling Precautions

« To secure the mounting bracket to the panel, tighten the supplied screws
until the bracket is stable and no longer moves, and then further tighten
each screw by only one full turn. Excessive tightening of the screws may
deform the case.

« If units are gang mounted, waterproofing and dustproofing performance
cannot be maintained.
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Chapter 3. Installation

@ For normal mounting (when not using the cover)

For normal mounting (not waterproof/dustproof), skip step 1 of the above
procedure and use step 2 and the rest of the procedure.

E] Handling Precautions

« To secure the mounting bracket to the panel, tighten the supplied screws
until the bracket is stable and no longer moves, and then further tighten
each screw by only one full turn. Excessive tightening of the screws may
deform the case.

Bl Pulling this device out of the case
You can pull this device out from the front to view the interior.

For maintenance and inspection, you can pull this device out of the case without
removing wires from the terminals.

This should be done only during maintenance or inspection.

@ Handling Precautions

« If this device is pulled out of the case, the accuracy, waterproofing, and
dustproofing specifications of the product are no longer covered by warranty.

« Any damage to the product that occurs while it is pulled out is not covered by
warranty.

Because the front mask may be damaged, do not pull this device out of the
case more than 20 times.

Remove the loader cable from this device before pulling it out.

« Take care to avoid impact to the circuit board when pulling out or inserting
this device.

« Do notinsert a different model into the case of this device.

@ Procedure for pulling this device out from the front
(1) Turn off this device and connected devices.

(2) Insert a flat-head screwdriver (width 1.8—-3 mm max., thickness 0.25-0.5 mm
max.) into the hole at the top of the front mask of this device. Angle the
screwdriver about 30° from the horizontal and flex the case to detach the
hooks on the front mask from the case.

(3) With the screwdriver tip inserted in the hole, use the screwdriver to pull the
upper part of the front mask toward you until there is a gap of 1 mm between
the front mask and the case.

E] Handling Precautions

« Do not insert the screwdriver between the front panel and the front
mask. The front panel could come off from the front mask.

Case rﬁf’

Front mask [=| =]
(- O

~—A [T ———F il

Front panel _~— T - — - ]
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e Model C2A/C3A

Flat-head screwdriver

Step (3) Insertion hole

Approx. 30°

Case

Front mask

Approx. 1T mm

Front panel

3-7



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. P a
+66 808170170 9@ 16621086000 & www.add-furnace.com

Chapter 3. Installation

® Model C2B/C3B

Flat-head screwdriver

Step (3)

Insertion hole

Flat-head screwdriver

Step (3) Insertion hole

Front mask

Front panel

Approx. 1 mm
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Chapter 3. Installation

(4) Next, insert the screwdriver into the hole at the bottom of the front mask of
this device at about a 30° angle from the horizontal. Flex the case to detach the
hooks on the front mask from the case.

(5) With the screwdriver tip inserted in the hole, pull the lower part of the front
mask toward you until there is a gap of 1 mm between the front mask and the
case.

@ Handling Precautions

« Do notinsert the screwdriver under the buttons.

@® Model C2A/C3A

\
Approx. 30° C

o~

Step (4

Flat-head screwdriver

Front panel

0 I A
Hook /
ﬂ = Approx. 1 mm
3
Front mask
—
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® Model C2B/C3B

~
Approx. 30° <

- .
Step (4)

Flat-head screwdriver

\%rox. T mm

Front panel

Hook

N

Front mask
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Chapter 3. Installation

(6) Hold both ends of the front panel with your fingers and slowly pull this device
straight out of the case.

* Model C2A/C3A

e Model C2B/C3B

E] Handling Precautions

« Excessive tightening of the screws of the mounting bracket may deform
the case toward the inside, making it difficult to pull this device out.

« Touch only the front panel and the front mask, not the interior of the
device.
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Chapter 3. Installation

@ Procedure for inserting this device into the case

(1) Check that the gasket on the front mask is not removed or twisted.

1
lj_u l:] Gasket
D ™ D P n Front mask
[ GGG R —

[ J 1 JT JT ]

(2) Slowly insert this device into the case from the front of the case, keeping the
circuit board parallel.

E] Handling Precautions

« Check the orientation of the front and interior of this device after pulling
it out so that you do not reinsert it backwards.

« If this device gets stuck when you are reinserting it, do not force it in.
Instead, pull it slightly toward you and gently shake it, and reinsert it so
that the circuit board is aligned with the guides in the case.

« Excessive tightening of the screws of the mounting bracket may cause
the case to deform inward, making it difficult to reinsert this device.

(3) Insert the hooks on the front mask into the holes so that the front mask is
securely attached to the case.

(4) Check that the hooks on the front mask are securely inserted into the holes in
the case.
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4-1

Wiring

/\WARNING

To prevent electrical shock, this device must be installed in a location that is only accessible to
people with appropriate knowledge about electrical safety. Install this device inside a control
panel that cannot be opened without the use of a key or tool.

Do not use this device in an environment with conductive contamination, or with dry non-
conductive contamination which can become conductive due to condensation, etc. Problems
such as tracking phenomena may damage parts, resulting in fire.

Be sure to use the fuse described in the specifications for the power wiring of this device.
Otherwise, tracking phenomena or parts failure due to other factors may cause fire.

Be sure to check that the device has been correctly wired before turning on the power.
Incorrect wiring of this device may cause device failure and also lead to a dangerous accident.

Before removing, mounting, or wiring this device, be sure to turn off the power to this device
and all connected devices. After wiring this device, attach the separately sold terminal cover
(model 84525948-001 for the C2A/C3A, model 84525949-001 for the C2B/C3B). Otherwise,
there is a danger of electric shock.

Do not touch live parts such as the power terminals. There is a danger of electric shock.

/\CAUTION

Wire this device correctly in compliance with applicable standards, and use the power source
and installation methods specified in this user’s manual. Otherwise, there is a danger of fire,
electric shock, or device failure.

Do not allow wire clippings, metal shavings, water, etc., to enter the case of this device. There
is a danger of fire or device failure.

Firmly tighten the terminal screws to the torque listed in the specifications. Insufficient
tightening may result in fire or electric shock.

Do not use unused terminals as relay terminals. There is a danger of fire, electric shock, or
device failure.

Use the relays within the recommended service life. Otherwise, there is a danger of fire or
device failure.

Use an appropriate overcurrent protection device (fuse, circuit breaker, etc.) with a sufficient
breaking capacity for the lines to which the relays of this device are connected to protect the
circuits. Otherwise, there is a danger of fire or device failure.

SOSVee e @ >ee Ve

If there is a risk of a power surge caused by lightning, use a surge absorber (surge protector).
Otherwise, there is a danger of fire or device failure.
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Chapter 4. Wiring

B Symbols used in the terminal wiring label

Symbols in the terminal wiring label on the side of this device:

Symbol Description
AC

AC/DC

Caution: risk of electric shock

Caution: risk of device failure, electric shock, or fire due to
wrong wiring

B> P

Check the wiring and the wiring diagram.

H Installing a fuse
Be sure to use a fuse with the following rating for the power wiring of this device.
Fuse type: Time-lag (T) (IEC 60127)
Rated voltage: 250 V AC
Rated current: 1 A (AC models), 1 A (DC models)

If the power supply is grounded, install a fuse on the non-grounded side.

B Wiring precautions
Pay attention to the following when wiring this device:

« Before wiring this device, verify its model No. and terminal Nos., which are
written on the wiring diagram on the side of the device.

» Wire the power lines separately from input/output signal lines.
Keep them at least 50 cm away from each other.
Do not pass these two types of wiring through the same conduit or wiring duct.

« Do not use any terminals as relay terminals.

« Fasten screws to the correct tightening torque.

To separately turn the power supply of this device on and off in instrumentation
where current signals are input to multiple devices (including this device)
connected in series, use the separately sold resistor (model No. 81401325) and set
the input range type to voltage.

o Connect a terminating resistor (120 Q, ¥» W or more recommended) to both
ends of the RS-485 transmission line.
However, if terminal resistance is not specified for other devices connected to the
same transmission line, do not connect the resistor. If they do specify a resistor,
use the highest resistance value specified, at least 120 Q.

o Make sure that devices or equipment connected to the control outputs (excluding
relay outputs), PV input, RSP input, CT inputs, VT input, MFB input, digital
inputs, and communication of this device have reinforced insulation or double
insulation suitable for their operating voltage and for this device’s power.

4-2
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Chapter 4. Wiring

o Attach the cover after completing the wiring work.

Remove the protective film from the LCD before use.
« Control outputs 1 and 2 are not isolated. Use isolation equipment as needed.

Do not use cables containing silicone or apply silicone adhesives or silicone-based
grease. Doing so may cause conductivity failure of the contacts.

o Use 16-22 AWG cables.

Be careful not to allow crimp terminal lugs to touch adjacent terminals.

« Connect no more than two crimp terminal lugs to the same terminal screw. Bend
the crimp terminal lugs in advance.
\\

/g

Use crimp terminal lugs compatible with M3 screws.
Recommended crimp terminal lug: V1.25-MS3, manufactured by J.S.T. Mfg. Co.,
Ltd.

5.8 mm max. {}

5.5-57.6 mm

H Precautions when turning on the device:

To ensure reliable operation, this device suspends operation for a maximum of nine
seconds after power-on. To satisfy the specified accuracy, at least 30 minutes of
warm-up time is required for this device.

H Precautions when operating the device

Make sure that the heater current does not exceed the allowable current specified in
the specifications.
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Chapter 4. Wiring

l Wiring of model C2A/C2B
Run the lead wires to each terminal in the direction indicated below.
(1) to (6), (13) to (18): to the left

(7) to (12): to the right

)
Power ) ®» Control outputs
@2) LI (BBEG)
Event outputs ® ®
(®@B®) @ Auxiliary outputs
e |@ | (®@)
® Digital inputs
CTinputs 5 (®OHDD. B)
(2®©) )
©) @
PV inputs @ Communications
(@da2) @ @ (D)
@ @
N

@ Sample input/output that can be connected to terminals

e Power (D®) ® PVinputs (0@Q) e Control outputs (B®®)

L o
AC Q) Thermocouple & . NG (3
RTD mAiV _ 3 1
2o el e |
DC voltage |mv il
DC @ Ly ® INC =
(no polarity) DCcurrent | + A + —
@ ar@®
Voltage pulse | (5=
e Auxiliary outputs (@®@) .
eEvent outputs (@@ B®) youlp Ooe
E )
Current 18 ) Voltage pulse | 1217
Reay [+ )| | c X @2—1@
(common urren B ®
contacts
) *Digital inputs Zr—®
Voltage pulse | 131
| Volisgepule | {2sl o
! oltage pulse | 122+!
Relay i L5 I e = )
. | !l | be~m,;m ! | ===
(lnd;epin)dent iﬁ© c . Véw
contacts oy urren I8, I
I
() 129
Do not
USE
*CTinput (2®9) e | B
2 ¢ Communications (2@ ®) ! S=®
i Current £ 24
CTinput oA el ()
AP RS-485 o0 gy
communication | )
6 —Qb)
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Chapter 4. Wiring

H Wiring of model C3A/C3B
Run the lead wires to each terminal in the direction indicated below.
(1) to (12): to the left

(13) to (24): to the right
).
(N9

Power Q) @ Control outputs
@2 [ @ﬁ (@)
Event outputs ©) B
OISO H—+@ Auxiliary outputs
el il @)
T ® Digital inputs
i 11 * RSP inputs
e T2 (DODDD. @)
@89) | |2 27
I a1
PV inputs @ Communications
(@) M @11 (D)
—T® @
%
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Chapter 4. Wiring

@ Sample input/output that can be connected to terminals

ePower(D®@) *PV inputs (Md)dD) e Control outputs (@)
: Th e
AC G'ZG) ermocouple s ) }tm_@
) RTD | St :@ Relay 35;:3 @
DCvoltage |mv : ‘
bc lari szi® DC current Edresal’) Nj: ©
(no polarity) ®@ 1@%
* Auxiliary outputs (1®@) Voltage pulse E?@
* Event outputs (D@ ®®) Pr==x()
Current 18] i 210
1S = @ Voltage pulse | 1317}
Current Fanl
Relay lr:[:::? ® urren B
(common Voltage 33 _1
contacts) | | v — (| r---=d \U 210
Voltage pulse 351 73
; e Digital inputs / RSP inputs Voltage pulse 1251 u
; (BHOD. @) E 0
Relay Lo ~.) <1
(independent | ! — s ® Current s
contacts) i % Digital input ~—>0 2=
***** ~2-q) oot
B CR I @
com Current 1§1+1 @
o CT/VT inputs / MFB inputs RSP (L)
(289) o e Carrent | 52+ g
@ RSP input . ® S
. P . Dl ~~4.o¢;¢yy |\ | r=—™2
CTinput 2 Digital input \f@ Votor iW@
com drive relay i o) @
> 24 \;M 5
CTAT input - U
e Communications (Q®@®)
A4>@
—@ RS-485 (D}) 7
MFBinput | <T@ communication | ()
s .9 6 —(2)
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Chapter 4. Wiring

@® Recommended crimp terminal lugs

Use crimp terminal lugs compatible with M3 screws.

|—|
el <] | o= 1@ 1T
==

C

Mounting |Compatible| Terminal dimensions | Compatible J.S.T. Mfg. Co,, Ltd.
method screw (mm) wire size Model No. (reference)
A B C
C2,C3 M3 6.1 | 58 | 55-7.6 | 0.3-1.2mm?2 | V1.25-MS3 (round
max. 22-16 AWG | terminals)
(for panel
mounting) V1.25 B3A (Y terminals)

[I] Handling Precautions

« If this device is installed where there is considerable vibration or shock, be
sure to use round crimp terminal lugs to prevent wires from coming off

the terminals.

« Do not allow crimp terminal lugs to touch adjacent terminals.

H Connecting open collector outputs to digital inputs
Model C2/C3

5V—STZ— .
YK
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Chapter 4. Wiring

Hl RS-485 communication connections

If the system includes 3-wire devices only If the system includes 5-wire devices only

Model C2/C3 (slave station) Model C2/C3 (slave station)

£ DA(+) J: DA(+)

22 22

ioa(—) ‘ ios(—) ‘
23 23

Master station

Master station

Shielded cable| |

Shielded cable | | __—

Model C2/C3 (slave station) ‘
|| | +— Model C2/C3 (slave station)
Shielded cable| "]

i Aot Y DA(+) Shielded cable |__]-_] .
22 ‘ [ e

23 - 73 DB(—) ‘
SG j> SG j>

Terminating resistor

« Connect a terminating resistor (120 Q, 2 W or more recommended) to both
ends of the RS-485 transmission line.

« However, if terminal resistance is not specified for other devices connected
to the same transmission line, do not connect the resistor. If they do specify a
resistor, use the highest resistance value specified, at least 120 Q.

E] Handling Precautions

» Do not connect DA (+) to DB (-). Doing so might damage this device.
« Ground only one end of the shielded cable.

 Be sure to connect the signal ground (SG) terminals to each other.
Otherwise, communication may be unreliable.

4-8
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Chapter 4. Wiring

B Connecting solid state relays (SSR)

To drive the SSR, controllers with voltage pulse outputs must be used. Specify a
model No. that includes “V0,” “VC,” or “VV” (codes for control output).

An SSR can be roughly categorized as either a constant-current SSR or a resistance
SSR. The following describes how to connect each type.

@® Constant-current SSR

Check the following specifications of your SSR and the specification of the voltage
pulse output of the C2/C3.

o Input current (maximum): If it is below the maximum current allowed for the
voltage pulse output, the SSRs can be connected in parallel.

« Operating voltage: Check that the voltage between the voltage pulse output
terminals is within the specified range.

1. Azbil’s PGM10N or PGM10F

This example shows the calculation for the connection of the C2/C3 and the
PGM10NO15.

For connection with other models, check the specifications of the model.

« Input current: Since the input current is 10 mA or less, up to two units (10 mA x
2 =20 mA <24 mA [maximum allowable current]) can be connected in parallel.

o Operating voltage: The input voltage of the SSR is 3.5 to 30 V. Therefore, the
voltage between the terminals is within the specified range.

Connection diagram
Model C2/C3

+ +

PGM10N/PGM10F PGM10N/PGM10F

Number of connectable units

SSR Connection V0/VC model VV model
PGM10N Parallel 2 units max. 4 units max.*
PGM10F Parallel 2 units max. 4 units max.*

*Two units per output

4-9
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Chapter 4. Wiring

2.0mron’s G3PA, G3PE-_ _ _B, G3NA

« Input current: Since the input current is 7 mA or less, up to three units (7 mA x 3
=21 mA < 24 mA [maximum allowable current]) can be connected in parallel.

« Operating voltage:The rated voltage is 5-24 V DC or 12-24 V DC. Therefore, the
voltage between the terminals is within the specified range.

Connection diagram

Model C2/C3 ‘] ‘]
+ + +—
G3PA G3PA G3PA

Number of connectable units

SSR Connection V0/VC model VV model
G3PA Parallel 3 units max. 6 units max.*
G3PE-__ B Parallel 3 units max. 6 units max.*
G3NA Parallel 3 units max. 6 units max.*

*Three units per output

@ Resistance SSR

Connect an external resistor in series as needed so that the voltage between the
input terminals of the SSR is within the specified range.

Example: when connecting two SSRs

Connection diagram
External resistor R1

Model C2/C3

When connecting n units of the SSR, the voltage between the terminals of the SSR
can be calculated by the expression below:

(VOUT x R2 + Vfx R1) = (R1 + n x R2)
When n = 2 and external resistance R1 = 220 (), the result is:

Vout: 12V £20 %

RI: 2200
R2: 260 Q)
vVt 1.1V
Voltage between terminals= (12 x 260 + 1.1 x 220) + (220 + 2 x 260)

=45V
If the input voltage range of the SSR is 3-6 V,, it can operate.
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Chapter 4. Wiring

H Connecting motor drive relay output and MFB input

MF8 S+———+—@®)

>3
: Open :
: o
Motor drive relay — =~ :
! o !
Close
»(B———

[I] Handling Precautions

If connecting a 100 or 200 V AC motor to the motor drive relay output, use an
external auxiliary relay. Also, insert a surge suppressor circuit in parallel with
the load of the motor drive relay output to eliminate sparks.

Do not run wires from motor drive relay terminals (13, 14, 15) and wires from
MFB input terminals (7, 8, 9) through the same duct. Also, do not put them in
the same 6-core cable.

Otherwise, this device could fail due to electromagnetic noise at motor
startup.

Electromagnetic noise generated from a motor connected to this device may
affect communication between this device and other devices.

In such a case, attach a noise suppression component such as a ferrite core
near the terminal of the wire connecting this device to the motor.

« Do not specify PID constants that cause excessive repeats of ON/OFF because
the service life of the built-in relay will be shortened. By setting L059 (Position
proportional control: long service life) to 1 (Priority on service life), it may be
possible to reduce the number of times the relay operates with almost no
effect on the control results.

« If MFB control is not used (L0517 (Position proportional control: method
selection) = 2 (Control with estimated position) or 3 (Control with estimated
position + position adjustment at power-on)), the wiring for the MFB terminals
(4,5, 6) is not needed.

« If MFB control is used (L0517 (Position proportional control: method selection)
= 0 (MFB control + control with estimated position) or 1 (MFB control + close
upon error)), be sure to execute LORD (Position proportioning: automatic
adjustment) after completing the wiring. (§>>m Automatic adjustment for
position proportional control (p. 5-114))

« If MFB control is not used (L0517 (Position proportional control: method
selection) = 2 (Control with estimated position) or 3 (Control with estimated
position + position adjustment at power-on)), be sure to set a correct value for
L063 (Position proportioning: adjustment value for time until fully open).

4-11
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Chapter 4. Wiring

H Connecting a current output device

When the power of this device is turned off, its current input circuit is
disconnected.

When connecting a current output device to multiple C2/C3 units whose power can
be turned on and off individually, use the separately sold resistor (81401325) and
specify a voltage input range.

Model C2/C3

Current output device

+ 4-20mA o +
250Q 1-5V
- - NN X
N
5. Model C2/C3
+
2500 1-5V
© - N “‘
)

H Connection when using zener barriers

@ Resistance temperature detector

Pay attention to the following points when connecting a resistance temperature
detector (RTD) to the PV input of this device via zener barriers.

« Be sure to adjust the zener barriers as described in chapter 5.
When you combine the recommended zener barriers with this device and
adjustment the barriers, the maximum PV indication accuracy is 0.5 % FS +
1 digit, although this may differ depending on the instrumentation conditions.

o Use zener barriers recommended by Azbil Corporation.
Combining this device with zener barriers that do not satisfy the following
requirements may significantly lower the accuracy of this device. Contact the
nearest Azbil office before using zener barriers other than those recommended by
Azbil Corporation.

Internal resistance < 85 Q) (note that wiring resistance should be considered in
addition to internal resistance)

Operating voltage > 1 V

Leakage current <1 pA (at 1 V)

Recommended zener barriers (for RTD)
NZB3-1R75 (Nakamura Electric Mfg. Co., Ltd.)

Zener barrier (for RTD) whose accuracy has been confirmed under conditions
set by Azbil Corporation

MTL7756ac (Cooper Industries Japan K.K.)

Note If the MTL7756ac is used and wired incorrectly, the wrong alarms may occur or
alarms may not occur at all. Check before use.
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Chapter 4. Wiring

@ Thermocouple

Pay attention to the following points when connecting a thermocouple (TC) to the
PV input of this device via zener barriers.

o When you combine the recommended zener barriers with this device, the
maximum PV indication accuracy is +0.5 % FS + 1 digit, although this may differ
depending on the instrumentation conditions.

o Use zener barriers recommended by Azbil Corporation.
Combining this device with zener barriers that do not satisfy the following
requirements may significantly lower the accuracy of this device. Contact the
nearest Azbil office before using zener barriers other than those recommended by
Azbil Corporation.

Operating voltage > 1 V

Leakage current < 1 pA (at 1 V)

Recommended zener barriers (for TC)
NZB2-1R52 (Nakamura Electric Mfg. Co., Ltd.)

Zener barrier (for TC) whose accuracy has been confirmed under conditions set
by Azbil Corporation

MTL7760ac (Cooper Industries Japan K.K.)

Note If the MTL7760ac is used and disconnection occurs, alarm generation make
take more time than disconnection with standard instrumentation. Check
before use.

Recommended zener barriers (for DC current input)

MTL7787+ (Cooper Industries Japan K.K.)

H Noise suppression measures

Use a single-phase instrument power supply to minimize the effect of
electromagnetic noise on this device.

If there is a large amount of electromagnetic noise from the power supply, use an
isolation transformer and a line filter.

(Azbil’s line filter model No.: 81442557-001)
Use a CR filter for quick-rising noise.

(Azbil’s CR filter model No.: 81446365-001)

E] Handling Precautions

« If anti-noise measures are taken, do not bundle primary and secondary
power lines of the isolation transformer together, and do not put them in
the same conduit or duct.

4-13
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4-2 Cables

B4 sales@add-furnace.com

@ www.add-furnace.com

For thermocouple input, connect the unshielded wires of the thermocouple to the PV input terminals.
If a thermocouple with a terminal block is used, or if the wiring distance is long, use compensating lead wires to
connect to the terminals of this device. Use shielded compensating lead wires.

« For inputs and outputs other than thermocouples, use JCS 4364 cables for low-
power instruments or the equivalent (generally called twisted shielded cable for

instrumentation use).

The following cables are recommended.

Fujikura Dia Cable Ltd. 2 cores | IPEV-5-0.9 mm?2x1P (pair)
3 cores |ITEV-5-0.9 mm2x1T (triple)
Sumiden HST Cable Co., Ltd. 2 cores | JKPEV-5-0.9 mm2x 1P (pair)

Note: The model No. of the recommended cable may change without notice, so please

contact the manufacturer.

o If there is relatively little electromagnetic induction noise, shielded multi-core

microphone cables (MVVS) can be used.
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Chapter 5. Functions
5-1 PV Input

The following is a functional block diagram for PV input.

For thermocouple For RTD For DC voltage/current Virtual PV*

Virtual PV input type
(Virtual PV Bank: ul £Y)

PVinput range type
(Setup Bank: C0B0 1)

PV input range type
(Setup Bank: CO00 )

PV input range type
(Setup Bank: 00 1)

Reference junction compensation ‘ PV square root extraction dropout ‘ Virtual PV square root extraction ‘
(cold junction compensation) (Setup Bank: £009) (Virtual PV Bank: u! 5d)
(Setup Bank: C003)
Decimal point position, Virtual PV scaling
PV range low limit, PV range high limit (Virtual PV Bank: ut } L, ut | H, ult oL, ul oH)
(Setup Bank: C004-C006)

ﬁ{ PV alarm }%

I PV before compensation I I Virtual PV before compensation I
‘ PV ratio (Parameter Bank: rR) ‘ ‘ Virtual PV ratio (Virtual PV Bank: u! rR) ‘
‘ PV bias (Parameter Bank: b!) ‘ ‘ Virtual PV bias (Virtual PV Bank: ul bl ) ‘
‘ PV linearization (Parameter Bank: kn)* Virtual PV linearization (Virtual PV Bank: ul kn)
‘ PV filter (Parameter bank: FL) ‘ ‘ Virtual PV filter (Virtual PV Bank: ul FL) ‘
‘ PV limit ‘ ‘ Virtual PV limit ‘
I PV I I Virtual PV I
PV assignment*
(Parameter Bank: PuRS)
PV hold ‘
Internal Contacts Bank: | L { i-1 [B )
y
I Loop PV I

* Not available for the C2A/C2B.

5-1
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Chapter 5. Functions

H PV input range type

For thermocouple and resistance temperature detector, the sensor type and the
temperature range can be selected.

For DC voltage and DC current, the signal type can be selected.

Item (bank) Display Description Initial value User level
PV input range type rram See the PV input range table. 88 Simple,
(I standard,
(Setup Bank) advanced

[I] Handling Precautions

« If the user sets a different range No. than last time for a thermocouple or
resistance temperature detector, the PV decimal point position and the range
will default to the values shown in the following tables. £ B PV decimal
point position (p. 5-9) (for details on PV decimal point position)

« Be sure to specify the correct L[0T | setting according to the type and range of
the sensor connected to this device. If the setting for a different sensor type is
used, a large error in the temperature, etc., may cause abnormal output.

« £Chapter 14. Specifications (for the accuracy of each PV input range type)
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@ PV input range table (thermocouple)

PVinput Sensor type Range (Celsius)*! - PV decima.l point positio'n.
range type Display Setting range | Initial value*2
1 K —200.0 to +1200.0 v 0-1 0
2 K 0.0 to 1200.0 v 0-1 0
3 K 0.0 to 800.0 v 0-1 1
4 K 0.0 to 600.0 v 0-1 1
5 K 0.0 to 400.0 4 0-1 1
6 K -200.0 to +400.0 v 0-1 1
7 K -200.0 to +200.0 v 0-1 1
8 J 0.0 to 1200.0 4 0-1 0
9 J 0.0 to 800.0 4 0-1 1
10 J 0.0 to 600.0 v 0-1 1
11 J —200.0 to +400.0 v 0-1 1
12 E 0.0 to 800.0 v 0-1 1
13 E 0.0 to 600.0 v 0-1 1
14 T —200.0 to +400.0 v 0-1 1
15 R 0.0 to 1600.0 v 0-1 0
16 S 0.0 to 1600.0 4 0-1 0
17 B 0.0 to 1800.0 v 0-1 0
18 N 0.0 to 1300.0 v 0-1 0
19 PLII 0.0 to 1300.0 v 0-1 0
20 WRe5-26 0.0 to 1400.0 4 0-1 0
21 WRe5-26 0 to 2300 - (Fixed) No decimal
point
22 Ni-Ni-Mo 0.0 to 1300.0 4 0-1 0
23 PR40-20 0 to 1900 - (Fixed) No decimal
point
24 DIN U —200.0 to +400.0 v 0-1 1
25 DIN L —100.0 to +800.0 v 0-1 1
26 Gold iron- 0.0 to 360.0 v 0-1 1
Chromel*3
28 E —200.0 to +800.0 v 0-1 1

*1.If the display range is exceeded, this device continues displaying the maximum or minimum value that can be
displayed.

*2.The PV decimal point position is reset to the initial value if the PV input range type is changed.

*3,The unit of indication is K (kelvin).
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PVinput Sensor type Range (Fahrenheit)*! - il decin'?al point positiorT -
range type Display Setting Range | Initial value*2

1 K -300 to +2200 - (Fixed) No decimal point
2 K 0 to 2200 - (Fixed) No decimal point
3 K 0.0 to 1500.0 v 0-1 1

4 K 0.0 to 1100.0 v 0-1 1

5 K 0.0 to 700.0 v 0-1 1

6 K —300.0 to +700.0 v 0-1 1

7 K —300.0 to +400.0 v 0-1 1

8 J 0 to 2200 - (Fixed) No decimal point
9 J 0.0 to 1500.0 4 0-1 0

10 J 0.0 to 1100.0 4 0-1 0

11 J -300.0 to +700.0 4 0-1 0

12 E 0.0 to 1500.0 v 0-1 0

13 E 0.0 to 1100.0 v 0-1 0

14 T —-300.0 to +700.0 v 0-1 0

15 R 0 to 3000 - (Fixed) No decimal point
16 S 0 to 3000 - (Fixed) No decimal point
17 B 0 to 3300 - (Fixed) No decimal point
18 N 0 to 2300 - (Fixed) No decimal point
19 PLII 0 to 2300 - (Fixed) No decimal point
20 WRe5-26 0 to 2400 - (Fixed) No decimal point
21 WRe5-26 0 to 4200 - (Fixed) No decimal point
22 Ni-NisMo 0 to 2300 - (Fixed) No decimal point
23 PR40-20 0 to 3400 - (Fixed) No decimal point
24 DIN U -300.0 to +700.0 v 0-1 0

25 DIN L -150.0 to +1500.0 v 0-1 0

26 Gold iron-Chromel*3 0.0 to 360.0 v 0-1 0
28 E —300.0 to +1500.0 v 0-1 0

*1. If the display range is exceeded, this device continues displaying the maximum or minimum value that can be displayed.
*2. PV decimal point position is reset to the initial value if PV input range type is changed.

*3.The unit of indication is K (kelvin).
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@ PV input range table (RTD)

PV input s R Celsius)*! PV decimal point position
range type ensor type ange (Celsius) Display Setting range | Initial value*2
41 Pt100 —-200.0 to +500.0 4 0-1 1
42 JPt100 -200.0 to +500.0 v 0-1 1
43 Pt100 —200.0 to +200.0 4 0-1 1
44 JPt100 —-200.0 to +200.0 v 0-1 1
45 Pt100 -100.0 to +300.0 4 0-1 1
46 JPt100 -100.0 to +300.0 4 0-1 1
47 Pt100 -100.0 to +200.0 4 0-1 1
48 JPt100 -100.0 to +200.0 4 0-1 1
49 Pt100 —-100.00 to +150.00 4 0-2 2
50 JPt100 —-100.00 to +150.00 4 0-2 2
51 Pt100 -50.0 to +200.0 4 0-1 1
52 JPt100 -50.0 to +200.0 v 0-1 1
53 Pt100 -50.00 to +100.00 4 0-2 1
54 JPt100 -50.00 to +100.00 4 0-2 1
55 Pt100 —60.00 to +40.00 4 0-2 1
56 JPt100 —60.00 to +40.00 4 0-2 1
57 Pt100 —40.00 to +60.00 4 0-2 1
58 JPt100 —40.00 to +60.00 v 0-2 1
59 Pt100 -10.00 to +60.00 v 0-2 2
60 JPt100 -10.00 to +60.00 v 0-2 2
61 Pt100 0.00 to 100.00 v 0-2 1
62 JPt100 0.00 to 100.00 v 0-2 1
63 Pt100 0.0 to 200.0 v 0-1 1
64 JPt100 0.0 to 200.0 4 0-1 1
65 Pt100 0.0 to 300.0 4 0-1 1
66 JPt100 0.0 to 300.0 4 0-1 1
67 Pt100 0.0 to 500.0 v 0-1 1
68 JPt100 0.0 to 500.0 4 0-1 1
69 Pt100 —200.0 to +850.0 4 0-1 1
70 JPt100 —200.0 to +640.0 4 0-1 1

*1. If the display range is exceeded, this device continues displaying the maximum or minimum value that can be displayed.

*2.The PV decimal point position is reset to the initial value if the PV input range type is changed.
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PVinput Sensor type Range (Fahrenheit)*! - PV decimfal point positio.n.
range type Display Setting Range | Initial value*2
41 Pt100 -300.0 to +900.0 v 0-1 0
42 JPt100 -300.0 to +900.0 4 0-1 0
43 Pt100 —300.0 to +400.0 v 0-1 0
44 JPt100 —-300.0 to +400.0 v 0-1 0
45 Pt100 —-150.0 to +500.0 4 0-1 0
46 JPt100 -150.0 to +500.0 4 0-1 0
47 Pt100 -150.0 to +400.0 v 0-1 0
48 JPt100 -150.0 to +400.0 v 0-1 0
49 Pt100 -150.0 to +300.0 v 0-1 0
50 JPt100 -150.0 to +300.0 v 0-1 0
51 Pt100 -50.0 to +400.0 v 0-1 0
52 JPt100 -50.0 to +400.0 v 0-1 0
53 Pt100 -50.0 to +200.0 v 0-1 0
54 JPt100 -50.0 to +200.0 v 0-1 0
55 Pt100 -60.00 to +100.00 v 0-2 0
56 JPt100 —-60.00 to +100.00 4 0-2 0
57 Pt100 —-40.00 to +140.00 4 0-2 0
58 JPt100 —-40.00 to +140.00 4 0-2 0
59 Pt100 —-10.00 to +140.00 4 0-2 0
60 JPt100 —-10.00 to +140.00 4 0-2 0
61 Pt100 0.0 to 200.0 v 0-1 0
62 JPt100 0.0 to 200.0 v 0-1 0
63 Pt100 0.0 to 400.0 4 0-1 0
64 JPt100 0.0 to 400.0 4 0-1 0
65 Pt100 0.0 to 500.0 v 0-1 0
66 JPt100 0.0 to 500.0 4 0-1 0
67 Pt100 0.0 to 900.0 v 0-1 0
68 JPt100 0.0 to 900.0 v 0-1 0
69 Pt100 -300.0 to +1560.0 v 0-1 0
70 JPt100 —-300.0 to +1180.0 4 0-1 0

*1. If the display range is exceeded, this device continues displaying the maximum or minimum value that can be displayed.

*2. PV decimal point position is reset to the initial value if PV input range type is changed.
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@ PV input range (DC voltage/current)

. PV decimal point position
PV input Sensor type Range*! ) Setting Initial
fange type Display range value*2

81 0 to 10mV | The scaling range is —19999 to v 0-3 0
82 -10 to +10mv | +19999 U. v 0-3 0
83 0 to 100 mV_ | The range is reset to 0-1000 if the PV v 0-3 0
84 0 to 1V input range type is changed. V4 0-3 0
86 1 to 5V 4 0-3 0
87 0 to 5V 4 0-3 0
88 0 to 10V 4 0-3 0
89 0 to 20 mA v 0-3 0
90 4 to 20 mA v 0-3 0
91 2 to 10V v 0-3 0
92 -10 to +10V 4 0-3 0

*1. If the display range is exceeded, this device continues displaying the maximum or minimum value that can be displayed.

*2.The PV decimal point position is not reset to the initial value when the PV input range type is changed.
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H Reference junction compensation (cold junction compensation)

If the PV input range type is thermocouple, either one of the options below can be
selected:

o This device performs reference junction compensation (cold junction
compensation).

« This device does not perform reference junction compensation (cold junction
compensation) because an external cold junction compensation device (ice bath,
etc.) is used.

Item (bank) Display Description Initial value | User level

Reference junction rOn 0: Internal compensation (by this device) 0 Advanced
compensation (cold junction (I

. 1:External compensation (by another device)
compensation)

(Setup Bank)

H PV square root extraction dropout

If the PV input range type is DC voltage/current, a dropout value can be set so that
the result of the PV square root extraction used to convert the pressure (differential
pressure) into the flow rate equals 0.

Item (bank) Display Description Initial value | User level
PV square root extraction iuln 0.0 %: PV square root extraction is not 0.0 % Advanced
dropout [N performed.
(Setup Bank) 0.1-100.0 %

« If the PV input range type is DC voltage/current, this item is displayed and the
setting can be changed.

o Details of PV square root extraction

The calculation input in % and the calculation result in % are expressed as PVIN
and PVOUT, respectively.

If the PV input is greater than or equal to the PV square root extraction dropout
value and is less than 100.0 %, the calculation formula will be:

PVour = VPVin / 100 x 100

If the PV input is more than 0.0 % and is smaller than the PV square root
extraction dropout value, PVout = 0.0 %.

If the PV input is 0.0 % or less, or 100.0 % or more, PV square root extraction is
not performed, so

PVour = PVin.
Output after square root extraction (PVour)

100 96FS [ === === ======m=mmmmo=os '
Y=\Xin/100 X100
ol | : ,
0. 100 %FS ~ FVin
D —

Dropout value (0.1-100.0 %, variable)
5-8
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H PV decimal point position

If the PV input range type is DC voltage/current, or if some thermocouple or
RTD range types are selected, the decimal point position of the PV input can be

specified.
Item (bank) Display Description Initial value | User level
PV decimal point position rrn 0: No decimal point 0 Simple,
[N D1 A ) . standard,
(Setup Bank) 1: 1 digit after the decimal point advanced
2: 2 digits after the decimal point
3: 3 digits after the decimal point

E] Handling Precautions

« This setting also applies to other parameters, including those listed
below.

- SP

- SP low limit / high limit

- RSP input range low limit / high limit

- PVinput range low limit / high limit

- Event setting and continuous output setting related to PV

- Event setting and continuous output setting related to SP

- Event setting and continuous output setting related to deviation
- ON/OFF control differential

- ON/OFF control operating point offset

- MV switching point PV for AT

Note

« £ PV input range type

p. 5-2) (for whether this parameter is displayed
for the range No. set for OO 1.

(
O 1. The setting range and initial value also vary

depending on the setting.)
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H PV input range low/high limit

If the PV input range type is DC voltage/current, scaling of the PV input can be
specified.

(Setup Bank)

Item (bank) Display Description Initial User level
value
PV input range low limit ‘el mln| If the PV input range type is DC voltage/current: 0 Simple,
[N 5 standard,

—19999 to +19999 (if no decimal point) advanced

—1999.9 to +1999.9 (if 1 digit after the decimal point)

PV input range high limit
(Setup Bank)

E —199.99 to +199.99 (if 2 digits after the decimal point) 1000
—19.999 to +19.999 (if 3 digits after the decimal point)

m
C3
C3

If the PV input range type is thermocouple or RTD:
the low and high limits of the specified PV input range

type

B PV ratio and PV bias

« If the PV input range type is thermocouple or RTD, this item is displayed but the
setting cannot be changed.

« If the PV input range type is DC voltage/current, this item is displayed and the
setting can be changed. The following figures show the relationship between the
PV input and the PV according to the range low and high limit settings.

PV PV
High limit-1---------------5 - High limit-

Low limit-
Input (%) —

Low limit- 1 -
Input (%) —

'
L

-10 0 100 110 -10

Low limit < high limit Low limit > high limit

The PV ratio and PV bias can be set to compensate the PV.

Item (bank) Display Description Initial value | User level
PV ratio H 0.001 to 19.999 1.000 Standard,
(Parameter Bank) r advanced
PV bias h ) —19999 to +19999 U 0 Simple,
) standard,
(Parameter Bank) advanced

o Details of PV ratio/bias calculation

When the input is PVin, the result is PVOUT, the PV ratio is RA, and the PV bias
BI, the formula will be:

PVOUT = (PVin x RA) + BI
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H PV low limit alarm threshold

Item (bank) Display Description Initial value | User level
PV input error (under-range) rnm 1 0:-10% FS 0 Simple,
type (| | 1: =5 mV (valid only when £00 | (PV input standard,
(Setup Bank) range type) is set to 17 or 23.) advanced

H PV linearization

This setting is valid when [00

(PV input range type) is set to 17 (sensor type B)
or 23 (sensor type PR40-20). If 1 (-5 mV) is set, the PV low limit alarm is not
triggered when the sensor is connected normally.

The PV low limit alarm is triggered if the sensor is connected in the wrong
direction. €3”H PV limiting and PV low/high limit alarm (p. 5-11)(for the lowest

PV that can be displayed)

The linearization table group used for linear approximation of PV input can be set.

Item (bank) Display Description Initial value | User level
PV linearization table group 0: Do not use 0 Advanced
definition P (N t M 1-4: Number of the linearization table group
(Parameter Bank) - to use

H PV filter

This item is displayed and the setting can be changed for the C3A/C3B.
= 5-14 Linearization Table (p. 5-127) (for details about linearization processing)

The PV filter is a first-order lag filter used if the PV fluctuates sharply and
repeatedly out of control or if it changes slightly due to electromagnetic noise, etc.
The larger the setting is, the less likely it is that the PV used for control will change.

Under normal circumstances, use the initial value of 0.0.

Item (bank) Display Description Initial value | User level
PV filter | 0.0: No filter 00s Simple,
(Parameter Bank) I: (IR 0.1-120.0's standard,
advanced

OUT = OUTrasT + (IN — OUTrasT) + (T =+ TS+ 1)

IN: Input to the filter
Current filter calculation output

OUT:
OUTLAST:

Previous filter calculation output

H PV limiting and PV low/high limit alarm

The PV low and high limits are specified for each PV input range type. £ B PV
input range type (p. 5-2) (for PV low and high limits)

€ B Operation when a PV input error occurs (p. 11-5)

T: Filter setting (s)
Ts: Sampling cycle (s)

The PV is limited to the range between the low and high limits.
If the PV before application of the PV ratio, PV bias, and PV filter is greater than

1

the PV high limit, a PV input error (over range) (ALD !) occurs. If it is less than the
PV low limit, a PV input error (under range) (ALOZ) occurs.
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B Zener barrier adjustment

When using zener barriers where PV input is from a resistance temperature
detector, be sure to adjust the zener barriers. In addition, this adjustment is
necessary if the resistance is different between the three wires to the PV input
terminals, even if zener barriers are not used.

This adjustment is not needed and not possible for inputs other than input from an

RTD.
Item (bank) Display Description Initial value | User level
Zener barrier adjustment r M E B 0-15 0 Advanced
i Ois set at
function Ly 5: Zener barrier adjustment is possible p(>ower—on)
(Setup Bank)
Zener barrier adjustment value rm E q —20.00 to +20.00 Q 0.00Q Advanced
(Setup Bank) Lu Overwriting as a result of adjustment is
allowed.
Manual input of values is not allowed.

@ Adjustment procedure

Use the following procedure to adjust zener barriers.

(1) After setting the range No. to be used, turn off this device, and wire it in wiring
configuration 1. To adjust error caused by a long wire when zener barriers are

not used, wire it in wiring configuration 2.

Wiring
configuration

Wiring description

1

Remove the RTD, connect a 100.00 Q resistor between zener barriers A

and B, and short between zener barriers Band C.
Connect a resistor that satisfies the following specifications:
Tolerance: £0.05 %, rated power: 0.1 W or more

Recommended resistor: C2610E (100 QA) from PCN Corporation

2 Remove the RTD from the end of the long extension wire, connect a
100.00 Q resistor between A and B, and short between B and C.
3 Short between zener barriers A and B in the terminal section of the RTD.
Model C2/C3 Model C2/C3 Model C2/C3
Long wiring C

Short-circuit Short-circuit

B Long wirin B B
" sl el
Short-
100000 A 100000 %L y A pris A
ong wirin
| x| D]l

Wiring configuration 1 Wiring configuration 2 Wiring configuration 3
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(2) Turn this device on and set 5 for LOBB (Special function).

(3) Display LOBR (Zener barrier adjustment).

E] Handling Precautions

« IfCO0 { (PV input range type) is not RTD or if LOBB (Special function) is not
set to 5, L0BY (Zener barrier adjustment) is not displayed.

(4) Press [ENT] to display the difference in wiring resistance between lines A and B
in display field 2.

(5) Press [ENT] to save the difference in wiring resistance between lines A and B as
the adjustment value (the amount of adjustment).

(6) Turn off this device and wire the RTD properly.

[B Handling Precautions

« Use zener barriers that have a resistance of 85 Q or less, including the
resistance of the wire.

Adjust so that the difference in resistance of the zener barriers and the
long extension wire is less than 20 Q. At 20 Q or more, adjustment is not
possible, so the adjustment value will be 0.00 Q.

If you change PV input range type to the range type of another RTD, do
the zener barrier adjustment again. (Only one zener barrier adjustment
value can be saved regardless of the range.)

To return the adjustment value to 0.00 Q, do steps 2-5 above with PV
input terminals 10 and 11 connected to each other and PV input terminal
12 disconnected.

Use zener barriers recommended by Azbil Corporation.

Combining this device with zener barriers other than those
recommended may significantly lower the accuracy of this device. Please
consult with Azbil Corporation before using other zener barriers.

The adjustment cannot be made using CPL/Modbus or other RS-485

communication.

Through communication it is possible only to check or clear the

adjustment value. Use the following procedures.

Clearing the adjustment value through communication:

1. Allow the amount of zener barrier adjustment to be overwritten by
writing “5” to 5288W. Adjustment of the controller starts at this time.

2. Check and clear the amount of zener barrier adjustment by writing “0”
to0 21673W.

3. Write-protect the amount of zener barrier adjustment by writing “0” to
5288W. Controller operation will begin at this time.

Checking the adjustment value through communication
1. Read 21673W. (This value can be read regardless of the value of
5288W.)
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B Virtual PV

You can apply ratio, bias, linearization, filter, and other compensation to a
numerical data item specified by a standard numerical code.

The data before compensation can be monitored as the virtual PV before
application of ratio, bias, or filter, and the data after compensation can be
monitored as the virtual PV.

Item Display Description Initial User level
value

Virtual PV input type | ':l 2048-3071: Standard numerical codes 2048 | Advanced
(W] I:

Virtual PV filter | | 0.0: No filter 0.0 Advanced
(W] F L |0.1-1200s

Virtual PV ratio | H 0.001-19.999 1.000 |Advanced
Ul

Virtual PV bias | | —19999 to +19999 U 0 Advanced

bi

Virtual PV input scaling low limit b)) —19999 to +19999 U 0 Advanced
ul )L

Virtual PV input scaling high limit 1 —19999 to +19999 U 1000 |Advanced
ul ) H

Virtual PV output scaling low limit | | —19999 to +19999 U 0 Advanced
0oL

Virtual PV output scaling high limit | H —19999 to +19999 U 1000 |Advanced
w0

Virtual PV square root extraction | 0.0 %: PV square root extraction is not 0.0 Advanced

dropout (M 5 d performed.

0.1 to 100.0 %
Virtual PV linearization table group ) 0: Do not use 0 Advanced
definition (M} E M 1-4: Number of the linearization table
group to use

o This item is displayed and the setting can be changed for the C3A/C3B.

o Specify the numeric data that is used as a virtual PV for ul EY (Virtual PV input
type) by a standard numerical code.

« Using ul 5d (Virtual PV square root extraction dropout), you can apply the same
square root extraction as the PV to the virtual PV.
£ W PV square root extraction dropout (p. 5-8) (for details about the
operation of square root extraction)

It is possible to convert the scale for input, which is set by ul } L (Virtual PV input
scaling low limit) and ul } H (Virtual PV input scaling high limit), to the scale

for output, which is set by ul ol (Virtual PV output scaling low limit) and ul oH
(Virtual PV output scaling high limit).

The number of decimal places for [Virtual PV input scaling low limit] and
[Virtual PV input scaling high limit] changes according to the number of decimal
places set for [Virtual PV input type]. This device determines the scale for input
by taking the smaller setting as the low limit and the larger setting as the high
limit.

The number of decimal places for [Virtual PV output scaling low limit] and
[Virtual PV output scaling high limit] changes according to the [PV decimal
point position] setting. This device determines the scale for output by taking the
specified low and high limits as they are.

The virtual PV is limited to an extrapolated point of + 10 % of the range defined
by [Virtual PV output scaling low limit] and [Virtual PV output scaling high

limit].
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Virtual PV output scaling low limit < Virtual PV output scaling high limit
Virtual PV (output side)

A

Virtual PV output scaling high limit + 10 % of range

Virtual PV output scaling high limit

Virtual PV output scaling low limit

Virtual PV output scaling low limit — 10 % of range

> Virtual PV (input side)
Low limit High limit

Virtual PV output scaling low limit > Virtual PV output scaling high limit
Virtual PV (output side)

A

Virtual PV output scaling low limit + 10 % of range

Virtual PV output scaling low limit

Virtual PV output scaling high limit

Virtual PV output scaling high limit — 10 % of range

» Virtual PV (input side)
Low limit High limit

o The alarm function is not provided for the virtual PV.

o Using ul rR (Virtual PV ratio) or ul bl (Virtual PV bias), the same ratio or bias
compensation applied to the PV can be applied to the virtual PV.
€ W PV ratio and PV bias (p- 5-10) (for details about ratio and bias
compensation)

o Using ul kn (Virtual PV linearization table group definition), the same
linearization processing that is applied to the PV can be applied to the virtual PV.
€ W Linearization table group definition (p. 5-45) (for details about
linearization processing)

o Using u! FL (Virtual PV filter), the same filter processing that is applied to the PV
can be applied to the virtual PV.
€ B PV filter (p. 5-11) (for details about filter processing)

Virtual PV is limited to £10 % of the width set by ul oL (Virtual PV output scaling
low limit) and ul aH (Virtual PV output scaling high limit).

[I] Handling Precautions

« Do not set the following standard numerical codes for [Virtual PV input type].
If set, the virtual PV will not change.
2288: Virtual PV before compensation
2296: Virtual PV
2320: Loop PV
2576: Displayed loop PV

« If a standard numerical code for a value that is determined later in the
processing order than this process is set for [Virtual PV input type], the value
from the previous sampling cycle will be used. {Z3 B Processing order

(p. App.-1) (for the processing order) 515
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H PV assignment and PV hold

The PV used for control can be specified.

Item (bank) Display Description Initial value | User level

PV assignment 0: PV 0 Advanced
PUHS 1:Virtual PV

o This item is displayed and the setting can be changed for the C3A/C3B.

« If the PV display is fluctuating, the PV used for control can be held steady in one
of three ways by assigning PV hold, PV max. hold, or PV min. hold to a digital
input (DI).

PV hold: The specified type of PV is displayed and not updated.

PV max. hold: The maximum PV of the specified type is displayed. The
maximum PV is updated only when there is a larger PV.

PV min. hold: The minimum PV of the specified type is displayed. The
minimum PV is updated only when there is a smaller PV.

When the PV from a certain time, the maximum PV, or the minimum PV is
being displayed, the PV in display field 1 flashes (blinks).

o The PV value after PV assignment or PV hold can be monitored with Loop PV.

B Sampling cycle

The sampling cycle for acquiring the PV can be set.

Item (bank) Display Description Initial value | User level
Sampling cycle M 0:25ms 1 Advanced
(I | El E 1:50 ms or
(Setup Bank) 2:100 ms 2
3:300 ms
4:500 ms

For the C2A/C2B, 0 (25 ms) cannot be selected.

For controllers whose model No. includes “R1,” the initial value is 2 (100 ms).

lI] Handling Precautions
- If you set this item to 0 (25 ms), set [Power frequency] also.
Controllers whose model No. includes “R1” should be used with this item
set to 2 (100 ms).
H Power frequency

If the sampling cycle is 25 ms, set the power frequency.

Item (bank) Display Description Initial value | User level
Power frequency rn q q 0:50 Hz 0 Advanced
(Setup Bank) Lu 1:60 Hz

This item is displayed and the setting can be changed if [Sampling cycle] is set to 0
(25 ms).
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5-2 Mode

You can switch between AUTO and MANUAL modes, RUN and READY modes, LSP and RSP modes, and constant
value operation / pattern operation. You can also stop or start automatic tuning (AT), enable or disable FE-FITTER
automatic tuning, and set the release of all latches.

l AUTO/MANUAL mode

AUTO and MANUAL modes can be switched.

Item (bank) Display Description Initial value | User level
AUTO/MANUAL (Mode Bank) - AUka(0): AUTO mode Alko Simple,
H - N ~ standard,
nAn(1): MANUAL mode advanced

o After a switch between AUTO and MANUAL modes, the operation display is
shown.

o If the operation type of any of internal contacts 1-8 is set to AUTO/MANUAL,
A--n (AUTO/MANUAL) is displayed but the setting cannot be changed with the
keys.

o IfCErL (Control method) is set to 0 (ON/OFF control), AUTO mode will apply.
R--n (AUTO/MANUAL) is not displayed and the setting cannot be changed with
the keys.

If bit 0 (AUTO/MANUAL display) of L3713 (Mode display setup) is set to 0
(disabled), R--n (AUTO/MANUAL) is not displayed and the setting cannot be
changed with the keys.

« When the power is restored after a power outage in MANUAL mode, the manual
MYV before the power outage is used if the model of this device has extended data
memory and if L {0 { (MANUAL operation at power-on) is set to 1 (Restoring MV
before power outage).

l RUN/READY mode

RUN and READY modes can be switched.

Item (bank) Display Description Initial value | User level
RUN/READY (Mode Bank) rUn(0):RUN mode rUn Simple,
T | a4()READY mode standard,
advanced

« If the operation type of one or more of internal contacts 1-8 is set to RUN/
READY, r--r (RUN/READY) is displayed but the setting cannot be changed with
the keys.

« Ifbit 1 (RUN/READY display) of L0 13 (Mode display setup) is set to 0 (disabled),
r--r (RUN/READY) is not displayed and the setting cannot be changed with the
keys.
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B Mode at startup: Run/Ready
The mode when the power is turned on (RUN or READY) can be specified.

Item (bank) Display Description Initial value | User level
Mode at startup: Run/Ready o 0: Value saved in the nonvolatile memory 0 Simple,
= 5 . standard,
(Setup Bank) 1: RUN advanced

2: READY

« The priority in determining the mode (RUN or READY) when the power is
turned on is shown in the figure below.

High
A

[Power outage recovery operation type] set for pattern operations
When 0 (pattern operation does not resume at power-on (READY)) is set

[Internal contact operation type]
The status of internal contacts when 21 (RUN/READY selection)

or 31 (RUN/READY selection (reverse)) is set

Ayuoug

[Mode at startup: Run/Ready]

v
Low

To give a higher priority to the [Mode at startup: Run/Ready] setting than
the status of internal contacts in selection of the mode (RUN or READY), set
[Internal contact operation type] to 51 (RUN/READY selection (edge)), 54
(RUN selection (edge)), or 55 (READY selection (edge). With this setting, the
controller will operate according to the [Mode at startup: Run/Ready] setting
when the power is turned on, and then mode switching by internal contacts
will be enabled.

E] Handling Precautions
« Use [Mode at startup: Run/Ready] with ROM version 1.03 or later.
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H LSP/RSP mode

LSP and RSP modes can be switched.

Chapter 5. Functions

Item (bank) Display Description Initial value | User level
LSP/RSP ) LSP (0): LSP mode LGP Simple,
(Mode Bank) L F | 5P (1):RsP mode standard,
advanced

This item is displayed and the setting can be changed for models with RSP input.

« If the operation type of one or more of internal contacts 1-8 is set to LSP/RSP,
L--r (LSP/RSP) is displayed but the setting cannot be changed with the keys.

If bit 2 (LSP/RSP display) of {13 (Mode display setup) is set to 0 (disabled), L--r

(LSP/RSP) is not displayed and the setting cannot be changed with the keys.

o For models without RSP input, L --r (LSP/RSP) is not displayed and the setting
cannot be changed.

H AT (automatic tuning) stop/start

AT can be started or stopped.

Item (bank) Display Description Initial value | User level
AT (Auto-Tuning) stop/start H I: REoF(0):AT stop AkoF Simple,
(Mode Bank) AEan(1):AT start standard,
advanced

AT stops in MANUAL mode, READY mode, or during fixed value output.
If an over-range (ALD !) or under-range (ALOZ) PV input error occurs, AT stops.

If the operation type of any of internal contacts 1-8 is set to AT stop/start, At (AT

stop/start) is displayed but the setting cannot be changed with the keys.

If CErL (Control method) is set to 0 (ON/OFF control), AE (AT stop/start) is

not displayed and the setting cannot be changed with the keys. If CkrL (Control
method) is changed to 0 (ON/OFF control) while AT is running, AT stops.

If bit 3 (AT stop/start display) of L0713 (Mode display setup) is set to 0 (disabled),

RAE (AT stop/start) is not displayed and the setting cannot be changed with the

keys.

€| AT (automatic tuning) (p. 5-39), 5-5 AT (Automatic Tuning) Function
(p. 5-48)(for details on AT)
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H AT error
AT status can be monitored, and if it ends abnormally, the error can be cleared by
this setting.
Item (bank) Display Description Initial value | User level
Auto tuning error H t E EroF (0): Normal EroF Simple,
(Mode Bank) . r Eron (1): Abnormal Standard,
Advanced

o After executing the AT start operation, if AT does not start, or if it stops without
changing the PID constants, REEr (Auto tuning error) will be set to Eran
(abnormal) (1).

o The error can be reset to EraF (normal) (0) by any of the following operations.
« Change the setting of ALEr (auto tuning error) to EraF (normal) (0).
« Try executing AT again until it ends normally.
« Turn the power off and then back on.
(57m AT (automatic tuning) (p. 5-39), 5-5 AT (Automatic Tuning) Function
(p. 5-48)(for details on AT)
H Constant value operation / pattern operation selection

Constant value operation and pattern operation can be switched.

Item (bank) Display Description Initial value | User level
Constant value operation / r {5t (0): Constant value operation TSk Advanced
pattern operation selection [ P ) )
(Mode Bank) Pkn (1): Pattern operation

@ Handling Precautions

« Switching from constant value operation to pattern operation
While in READY mode, if you switch from constant value operation to pattern
operation, the mode during pattern operation is READY mode.
While in RUN mode, if you switch from constant value operation to pattern
operation, the mode during pattern operation is RUN mode and operation
begins from the pattern start number.

Switching from pattern operation to constant value operation

While in READY mode, if you switch from pattern operation to constant value
operation, the mode during constant value operation is READY mode.

While in RUN, HOLD, or END mode, if you switch from pattern operation to
constant value operation, the mode during constant value operation is RUN
mode.

5-20
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H Release all latches

The release of all logical operation latches can be enabled/disabled.

Item (bank) Display Description Initial value | User level
Release all latches (Mode Bank) b F | t bFon(0):Continue latches bFon Simple,
L bFoF(1):Release latches standard,
advanced

o If the operation type of any of internal contacts 1-8 is set to Release all latches,
bFLE (Release all latches) is displayed but the setting cannot be changed with the
keys.

o If bit 4 (Release all latches display) of L3713 (Mode display setup) is set to 0
(disabled), bFLE (Release all latches) is not displayed and the setting cannot be
changed with the keys.
B FF-FITTER automatic tuning selection

Whether to enable FF-FITTER automatic tuning can be selected.

Item (bank) Display Description Initial value | User level
FF-FITTER automatic tuning F F H t FAaF (0):No auto-tuning 0 Advanced
selection (Mode Bank) . FRon (1):Use auto-tuning

o This item is displayed and the setting can be changed for the C3A/C3B.

5-21
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Chapter 5. Functions

5-3 Control

Functional block diagrams for control (ON/OFF control, PID control, Ra-PID control, heating/cooling control, etc.)
are shown below.

Il ON/OFF control

Control method: ON/OFF control
(Parameter Bank: [trL = 0 (ON/OFF control))

I Loop PV I I Loop SP I
l l Output at PV alarm
(Setup Bank: £ iB)
ON/OFF control operation ONwhen {0 i6>0.0%
(Setup bank: L3 M. Parameter bank: d! FF,oFFS) OFF when L0 16 <0.0%
[05=0or
[B5=1
and ALD /ALEZ not triggered
{0 5=1andRLE V/RLTOCE triggered
:Z o
Output at READY
(Setup Bank: CT 17)
RUN mode ON when [0 11> 0.0 %
OFF when {0 11<0.0%
READY mode

MV (When OFF: 0.0 %, when ON: 100.0 %),
ON/OFF control MV status

5-22
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H PID control, Ra-PID control, heating/cooling control

Control method: PID control
(Parameter Bank: CtrL = 1(PID control))|

Heat/cool control
(Setup Bank: CO2B)
[

Heat/cool control is used

Heat/cool control is not used +

Assignment of control action
(direct/reverse) to internal contacts
(Internal Contacts Bank: | [ | -1 B 1)

Assigned to internal contacts

Not assigned to internal contacts w.

Control action (direct/reverse) Result at the internal contacts
(Setup Bank: £0 14) (Internal Contacts Bank) Loop SP Loop PV Selected PID group

; ' ! ! !

4 ™
Overshoot suppression* AT calculation
(Setup Bank:  104; all settings in the (Extended Tuning Bank: AttY, AEPE, AEPU)

Overshoot Suppression Bank)

SP after OS
v [
SP lag
(Extended Tuning Bank: SPLY)
[026=0(Donotuse)or | o
2 (Use (shared PID)) | £026 =1 (Use (individual PID))

PID calculation
- - T
PID calculation (Extended Tuning Bank: CtrR, (Extended Tuning Bank: CtrA,

'S)Ieéu;agin;[‘ﬂf‘g ‘(?E\E- 8- 1-8,cE- 1-B) Setup Bank: L02 |, [022,
J L ARl /ix PID Bank: P- -8, - {-8,d- -8, rE- -8, P- {{-BC,} - If-BC, d- I{L-BL)
J

| Feedback MV

FF-FITTER®
(Setup Bank: T 105; Mode Bank: FFAE; all settings in FF-FITTER Bank)

FF MV

1]

v

(Parameter Bank: Rtol, AkoH)

Output variation limit | MV high and low limits at AT

Parameter Bank: oUEL

AT stopped

ot AT running

MV high and low limits (PID Bank: oL - -B, oH- -B)
When using heating/cooling control, the low limit is 0 % and the high limit is 100 %.

5 =1and ALD I/RLOE not triggered

9 0Ll /5 ="1andALD /ALEE triggered [ outputatPv
- | (Setup Bank: CO 15, 0 |

RUN mode
T 0 €READY mode [Output at READY
b5 - j (Setup Bank: [0 17)
AUTO mode
9 ! L Fixed value output*
o .leed value is being output (Setup Bank:C 1 11,L 112;

all settings in the Fixed Value Output Bank)

0 @ MANUAL mode [ Output at MANUAL
b ~|(Setup Bank: L0 13, C020)

* Not available for the C2A/C2B.
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H Heating MV and cooling MV

-]

ON/OFF control or
{026 =0 (Do not use)

l £026 = 1 (Use (individual PID)) l £026 = 2 (Use (shared PID))

Heating/cooling output calculation
(Setup bank: L02B)

Heating/cooling output calculation
(Setup Bank: L02B; Extended Tuning Bank: [L9)

. I

MV high and low limits for heating Output at READY for heating MV high and low limits for cooling
(PID bank: oL - |-8, oH- I-B) (Setup bank: C0 17) (PID Bank: oL - {C-BC, oH- {[-BL)

Output at READY for cooling
(Setup bank: L0 1B)

_, [Output at READY] output state _ [Output at READY] output state
o< o«

y

Heat MV = always 0.0 % Heat MV Cool MV
Cool MV = always 0.0 %

5-24
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H Control method

There are two control methods.

Item (bank) Display Description Initial value | User level
Control method r | 0: ON/OFF control Oor1l Simple,
L t L standard,
(Parameter Bank) 1: PID control
advanced

« If relay (RO) is specified for control output by the model No., the initial value is 0
(ON/OFF control). For other models, the initial value is 1 (PID control).

o The MV that is output in ON/OFF control is shown below.

High

A READY mode

MV = [Output at READY]
([Output at READY] output state)

PV alarm*
MV = [Output at PV alarm]
([Output at PV alarm] output state)

foug

ON/OFF control calculation
MV = ON/OFF control calculation results
(Calculated MV output state)

v

Low

*Valid only when [Output operation at PV alarm] is set to 1 (output the value set for [ at
PV alarm]).

o The MV that is output in PID control is shown below.

High

A MANUAL mode

MV =MV in MANUAL mode
(MANUAL MV output state)

Fixed value output
MV =The MV set in the selected fixed value group

(Fixed MV output state)

READY mode
MV = [Output at READY]
([Output at READY] output state)

PV alarm*
MV = [Output at PV alarm]
([Output at PV alarm] output state)

Aoug

AT running
MV = [Output at AT]
([Output at AT] output state)

PID control calculation
MV = PID control calculation results
(Calculated MV output state)

v

Low

* Valid only when [Output operation at PV alarm] is set to 1 (output the value set for [ at
PV alarm]).
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H Control operation and heating/cooling control

Direct/reverse of the control operation and whether to use the heating/cooling
control can be selected.

Item (bank) Display Description Initial value | User level
Control action (direct/reverse) o 0: Heating control (reverse action) 0 Simple,
[ L‘ . . . . standard,
(Setup Bank) 1: Cooling control (direct action) advanced
Heat/cool control r M 0: Do not use 0 Simple,
(Setup Bank) Lu E E 1: Use (individual PID) standard,
p : advanced
2: Use (shared PID)

5-26

If CkrL (Control method) is set to 1 (PID control) and the total number of control
outputs and event outputs is 2 or more, LOch (Heat/cool control) is displayed and
the setting can be changed.

If £82B (Heat/cool control) is set to 0 (Do not use), LT 4 (Control operation) is
displayed and the setting can be changed.

If L02B (Heat/cool control) is set to 0 (Do not use), LO20 (Preset MANUAL value)
and 022 (Initial output of PID control) will change to 0.0.

If the setting of LOZh (Heat/cool control) is changed from 0 (Do not use) to
another setting, 020 (Preset MANUAL value) will change to 50.0 and £822
(Initial output of PID control) will change to 50.0.

If 026 (Heat/cool control) is set to 2 (Use (shared PID)), Rkal (MV low limit at
AT) will change to 50.0 and AkoH (MV high limit at AT) will be 100.0.

If C02B6 (Heat/cool control) is changed from 2 (Use (shared PID)) to another
setting, Akol (MV low limit at AT) will change to 0.0 and RtgH (MV high limit at
AT) will be 100.0.

Reverse action (heating control) reduces (or turns off) the MV when the PV
increases.
Direct action (cooling control) increases (or turns on) the MV when the PV
increases.
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H Special control output

Chapter 5. Functions

The MV in the [Output at PV alarm] output state and the [Output at READY]
output state can be specified.

Item (bank) Display Description Initial value | User level
Output operation at PV alarm rrod 5 0: Continue control calculations 0 Advanced
(Setup Bank) Lu i 1: Output the value set for Output at PV

alarm

Output at PV alarm rrod E -10.0to +110.0 % 0.0 % Advanced
(Setup Bank) Lu
Output at READY (Heat) ol -10.0to +110.0 % 0.0% Standard,
(Setup Bank) Ly i advanced
Output at READY (Cool) o B -10.0to +110.0 % 0.0 % Standard,
(Setup Bank) [ | advanced

If CkrL (Control method) is set to 1 (PID control) and CO26 (Heat/cool control) is
setto 1 or 2, L0 18 (Output at READY (Cool)) is displayed and the setting can be
changed.

When the PV is abnormal, ALT | or RLOZ is triggered.

H Operation when switched to MANUAL mode

The MV in the MANUAL MV output state can be set.

Item (bank) Display Description Initial value | User level
Output operation at changing rrod q 0: Bumpless transfer 0 Standard,
Auto/Manual [ | 1: Preset advanced
(Setup Bank)
Preset MANUAL value M E M -10.0to +110.0 % 0.0 or 50.0 % | Standard,
(Setup Bank) LuLy advanced
« If£0 19 (Output operation at changing Auto/Manual) is set to 0 (Bumpless

transfer), the MV is retained after a switch from AUTO to MANUAL .
If 1 (Preset) is set, the MV is changed to the value set here in {020 when the
mode is switched from AUTO to MANUAL.

If CErL (Control method) is set to 1 (PID control), L0 {3 (Output operation at
changing Auto/Manual) and £020 (Preset MANUAL value) are displayed and the
settings can be changed.

The initial value of CO20 (Preset MANUAL value) is 0.0 when [826 (Heat/cool
control) is set to 0 (Do not use), and 50.0 when the setting is 1 or 2 (Use).
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Hl MANUAL operation at power-on

MANUAL operation at power-on can be set if this device has extended data

memory.
Item (bank) Display Description Initial value | User level
MANUAL operation at power- | = (1 | 0: Disable (normal operation) 0 Advanced
on L g 1: Restoring MV before power outage
(Setup Bank)

o If 1 (Restoring MV before power outage) is set

If the power is restored in MANUAL mode from the off status or a power outage,
the MV is determined as shown in the following figure, depending on whether
the nonvolatile memory and RAM were in AUTO or MANUAL mode before the

power went off.

@ Handling Precautions

« The [0 {9 (Output operation at changing Auto/Manual) setting is disabled
when 1 (Restoring MV before power outage) is selected for power-on.

Power-on

!

MANUAL operation at power-on

ran

(Setup Bank: [ i !

1: Restoring MV before power outage
0: None, or model without extended data memory (model with extended data memory)

| l

. Manual MV befor .
PID calculation Preset MANUAL value anua before PID calculation Preset MANUAL value
power outage
Nonvolatile memory is in MANUAL Nonvolatile memory is in MANUAL
Nonvolatile memory Nonvolatile memory mode and mode before power Nonvolatile memory mode and mode before power
in AUTO mode in MANUAL mode outage is MANUAL in AUTO mode outage is AUTO
o————— »O o————

Mv
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H Fixed value output

The MV set in a fixed value output group can be used as the MV. The group is
determined by the internal contacts settings and the [Fixed value output group
definition] setting. The MV for eight fixed value output groups can be set. In
addition, the ramp when the MV is applied can be set for each fixed value output

group.

Item (bank) Display Description Initial value | User level

Fixed value output 1-8 MV F (1 t F B ( |—-10.0to+110.0% 0.0 % Advanced
(Fixed Value Output Bank) 0 l- l O O . l

Fixed value output 1-8 up ramp F lEI t F E E 0to 19999 U ou Advanced
(Fixed Value Output Bank) o l- O D . (0: No slope)

f::}g value output 1-8 down F o EH to F o EH ou Advanced

(Fixed Value Output Bank)

Fixed value output group o 0: Do not use 0 Advanced
definition [ N | 1-8: Groups 1-8
(Setup Bank)
Fixed value output slope time ot 0:1s 0 Advanced
unit Lt 1: 1 min
(Setup Bank) 21h

3:1 day
Fixed value output slope o 0: No decimal point 0 Advanced
decimal point position | IE 1:1 digit after the
(Setup Bank) decimal point

2: 2 digits after the
decimal point

3: 3 digits after the
decimal point

« These items are displayed and the settings can be changed only for the C3A/C3B.

The fixed value output group used is determined by adding the value set for
[Fixed value output group definition] to the sum of the weightings for fixed
value output group selection that are set for internal contacts. (e Operation
type (p. 5-81) (for fixed value output group selection by internal contacts)

o During fixed value output, the ramp set for [Fixed value output 1-8 up ramp]
and [Fixed value output 1-8 down ramp] of the selected fixed value output
group are applied. However, if the setting is 0, there will be no ramp and the MV
will change stepwise.

The units for [Fixed value output 1-8 up ramp] and [Fixed value output 1-8
down ramp] can be set by [Fixed value output slope time unit]. In addition, the
number of decimal places for [Fixed value output 1-8 up ramp] and [Fixed value
output 1-8 down ramp] can be set by [Fixed value output slope decimal point
position].
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The relationship between [Fixed value output slope time unit] and [Fixed value
output slope decimal point position] is shown below.

Mv

A
Calculated MV
output state

1
70.0

50.0

Fixed value output
slope time unit

Fixed value output slope decimal
point position

Fixed value output 1-8 up ramp
/ down ramp

0:1s

: No decimal point

0-19999 (s)

: 1 digit after the decimal point

0.0-1999.9 (s)

: 2 digits after the decimal point

0.00-199.99 (s)

: 3 digits after the decimal point

0.000-19.999 (s)

1: T min

: No decimal point

0-19999 (min)

: 1 digits after the decimal point

0.0-1999.9 (min)

: 2 digits after the decimal point

0.00-199.99 (min)

: 3 digits after the decimal point

0.000-19.999 (min)

: No decimal point

0-19999 (h)

: 1 digits after the decimal point

0.0-1999.9 (h)

: 2 digits after the decimal point

0.00-199.99 (h)

: 3 digits after the decimal point

0.000-19.999 (h)

3:1day

: No decimal point

0-19999 (day)

: 1 digits after the decimal point

0.0-1999.9 (day)

: 2 digits after the decimal point

0.00-199.99 (day)

WIN |2 |O|WIN|=|O|WIN|[=|O|W|N|—=|O

: 3 digits after the decimal point

0.000-19.999 (day)

With the settings shown in the following table, if [Fixed value output group in use]
changes as 0—1—2—6—2—0, the MV will change as shown in the figure below.

Mv Up ramp Down ramp
Fixed value output 1 20.0 0.00 0.00
Fixed value output 2 50.0 3.00 2.00
Fixed value output 6 70.0 0.00 0.00

Fixed MV output state

20.0

Calculated MV
output state

Fixed value output 1

Fixed value output 2 :

Fixed value output 6

» Time

A

A
Fixed value output group

inuse*=1 inuse=2

A
Fixed value output group

A

A A
Fixed value output group  Fixed value output group
inuse=6

inuse=2

Fixed value output 2

A
Fixed value output group
inuse=0

*The fixed value output group in use is calculated by adding the sum of the weightings (+1, +2, +4) for fixed value output
group selection that are set for [Internal contacts 1-8 operation type] to the value set for [Fixed value output group

definition].
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H Initial output type of PID control

Item (bank) Display Description Initial value | User level
Initial output type of PID rnm ( 0: Automatic 0 Advanced
control (| |

1: Do not initialize
(Setup Bank)

2: Initialize (if a new SP is set)

o IfCErL (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

o When PID groups are switched according to a change in the SP or the SP group,
the MV may be stuck at the low or high limit, and the loop PV may not change or
may overshoot. PID control initialization is useful for preventing these problems.

o If 0 (Automatic) is set:
When the SP is changed or SP groups are switched, whether the PID calculation
must be initialized or not is determined automatically, and it is initialized only
when necessary.

« If 1 (Do not initialize) is set:
PID control is not initialized when the SP is changed or SP groups are switched.
This setting is useful if the continuity of the MV is important when the SP is
changed or SP groups are switched.

If 2 (Initialize) is set:

PID control is always initialized when the SP is changed or SP groups are
switched. This setting is useful if it is important that, when the SP is changed or
SP groups are switched, the MV increases or decreases quickly according to the
relationship between the loop PV and loop SP.

H Initial output of PID control

Item (bank) Display Description Initial value | User level
Initial output of PID control rr E E -10.0to +110.0 % 0.0 or 50.0 % | Advanced
(Setup Bank) Ly

o IfCErL (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

o This value is used for PID control immediately after the operation mode is
changed from READY to RUN, or after RUN mode is activated when the power
is turned on. This value greatly affects the MV when the mode is switched.

If the setting for LOZE (Heat/cool control) is changed, the value will be reset
automatically. If LO2b (Heat/cool control) is changed to 1 or 2 (Use), 50.0 % will
apply. If it is changed to 0 (Do not use), 0.0 % will apply.
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H PID decimal point position

Item (bank) Display Description Initial value | User level
PID decimal point position M E 3 0: No decimal point 0 Advanced
(Setup Bank) Lu 1: 1 digit after the decimal point

2: 2 digits after the decimal point

3: 3 digits after the decimal point

o IfCkrL (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

o If 0 is set, the integral and derivative time setting range will be 0-19999 s.

o If 1 is set, the integral and derivative time setting range will be 0.0-1999.9 s.

Il ON/OFF control
The settings related to ON/OFF control can be specified.

Item (bank) Display Description Initial value | User level
ON/OFF control differential d | 0to 19999 U 5 Simple,
) F F standard,
(Parameter Bank) advanced
ON/OFF control operating point —-19999 to +19999 U 0 Advanced
offset 0 F F 5

(Parameter Bank)

o If CErl (Control method) is set to 0 (ON/OFF control), d! FF (ON/OFF control
differential) and oFF5 (ON/OFF control operating point offset) are displayed and
the settings can be changed.

o The operation of ON/OFF control is shown below.

oN A dFff Y Y dff § ON
@ @
Loop SP + oFFS Loop SP + oFFS
Loop PV > Loop PV >
Heating control (reverse action) Cooling control (direct action)

In the figure, the black circle (@) means that there is an ON/OFF change at that
value, and the white circle (O) means that there is an ON/OFF change when that
value is exceeded.

« Example of how to use the ON/OFF control differential and the ON/OFF control
operating point offset:
In heating control with loop SP = 200 °C, if you want to turn off the output when
the temperature is 205 °C or higher and turn on the output when the temperature
falls below 190 °C, set the differential to 15 °C and the offset to 5 °C.
In cooling control with loop SP = 10 °C, if you want to turn off the output when
the temperature is 5 °C or lower and turn on the output when the temperature is
above 10 °C, set the differential to 5 °C and the offset to —5 °C.

m Handling Precautions
« dIFF (ON/OFF control differential) and OFFS (ON/OFF control operating
point offset) should be set so that the output is turned on or off within
the PV range. > mpy input range type (p. 5-2) (for details on the PV
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H Output variation limit

Variation in the MV can be limited.

Item (bank) Display Description Initial value | User level

| lt' 0.0: No limit 0.0 Advanced
D u L 0.1 to 1999.9 %/s

Output variation limit

(Parameter Bank)

« Set the high limit of the absolute value of MV variation per second (%).
For example, if the [Sampling cycle] setting is 0.1 s and alkL (Output variation
limit) is set to 5.0 (%/s), variation of the MV in each sampling cycle is limited to
+0.5 %.

If 0.0 is set, variation of the MV is not limited.

The [Initial output of PID control] setting is used as the base value for the
output variation limit function that starts to work in one of the following three
situations:

(1) When [Output at Ready] is switched to the MV obtained by PID calculation
in RUN mode

(2) When [Output at PV alarm] is switched to the MV obtained by PID
calculation after the PV alarm is cleared

(3) When the MV obtained by PID calculation is output for the first time at the
startup of the product

: [Output variation limit]
|
- Y.

<
Unit of time (1 s)

[Initial output of PID control] - -|- - - -

MV before switching - - |

/]\ » Time

Switching

The MV before switching is as follows.

For situation (1): the value set for [Output at Ready]
For situation (2): the value set for [Output at PV alarm]
For situation (3): always 0.0 %

« To eliminate sudden changes in the MV before and after the switching described
above, set [Initial output of PID control] to the same value as the MV before
switching.
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H PID control

The settings related to PID control can be specified.

Item (bank) Display Description Initial value | User level
P (Proportional Band) P ( 0.1 to 1999.9 % 5.0 % Simple,
o tO E standard,
(PID Bank 1-8) advanced
I (Integral time) | ( 0to 19999 U 120s
- itoH
(PID Bank 1-8) l l (0 = no integral operation)
D (Derivative time) I:I ( t E 0to 19999 U 30s
(PID Bank 1-8) { O (0 = no derivative operation)
Manual reset E ( t E —-10.0t0o +110.0 % 50.0 %
(PID Bank 1-8) r ( O
Output low limit | ( t E —-10.0to +110.0 % 0.0% Standard,
(PID Bank 1-8) oL 1 TO advanced
Output high limit H ( to -10.0t0 +110.0 % 100.0 %
oH- {to 8
(PID Bank 1-8)
P (Proportional Band) r ~ |01t01999.9% 5.0% Simple,
(Cool) Fl N tO E [ standard,
advanced
(PID Bank 1-8)
I (Integral time)(Cool) b to E r 0to 19999 U 120s
(PID Bank 1-8) | e L (0 = no integral operation)
D (Derivative time)(Cool) E’ _ to E r 0to 19999 U 30s
(PID Bank 1-8) e L (0 = no derivative operation)
Output low limit (Cool) | r E r —-10.0to +110.0 % 0.0% Standard,
(PID Bank 1-8) oL i toou advanced
Output high limit (Cool) H r t Er —10.0t0 +110.0 % 100.0 %
(PID Bank 1-8) 0 L O L

5-34

If Ckrb (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

[P (Proportional Band)(Cool)], [l (Integral time)(Cool)], and [D (Derivative time)
(Cool)] are displayed and the settings can be changed if LO2b (Heat/cool control)
is set to 1 (Use (individual PID)).

[Output low limit (Cool)] and [Output high limit (Cool)] are displayed and the
settings can be changed if LOZb (Heat/cool control) is set to 1 or 2 (Use).

In heating/cooling control, if the integral time (! - { to B) or the integral time for
cooling (! - IC to BL) is 0 seconds, there is no integration. Manual reset (rE- | ko
B) is used for both heating and cooling.

Manual reset (rE- ! to B) is displayed if the integral time setting for either heating
or cooling is 0.

If the integral time for either heating or cooling is 0 seconds, both integral times
are processed as 0 seconds.

If [Output low limit] is greater than [Output high limit], the low and high limits
are automatically interchanged.
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@ PID operation initialization
PID operation is initialized when:

« PID control starts after the MANUAL MV output state changes to the calculated
MV output state

« PID control starts after the fixed MV output state changes to the calculated MV
output state

PID control starts after the [Output at READY] output state changes to the
calculated MV output state

PID control starts after the [Output at PV alarm] output state changes to the
calculated MV output state

PID control starts after the [Output at AT] output state changes to the calculated
MYV output state after AT ends normally

PID control starts after the [Output at AT] output state changes to the calculated
MYV output state after AT ends abnormally

The settings below are changed in the calculated MV output state:
Control method
Heat/cool control
Control operation
Sampling cycle
Control algorithm

« PID calculation results are initialized according to the setting for [Initial output
type of PID control] (CO2 1) in the calculated MV output state

@ Priority in PID group selection

The priority order for PID group selection is shown below.

High
A

During pattern operation

PID group specified by the relevant segment

If PID group switching by internal contacts is selected

PID group selected by internal contacts

When zone PID is used

Aoud

PID group determined by the relevant zone

In RSP mode
PID group specified by [RSP PID group No.]

PID group determined by the selected LSP group

Low
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E] Handling Precautions

« In pattern operation, PID group selection based on the operation type
setting of internal contacts and PID group automatic selection by the
zone PID function are disabled. Change the mode to constant value
operation in order to enable these functions.

« If PID group selection is set for the operation type of internal contacts, the
zone PID function is disabled. To use the zone PID, do not set PID group
selection for the operation type of internal contacts.
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M Zone PID
In PID control, the PID group can be automatically switched according to the SP or PV.
Item (bank) Display Description Initial value | User level
Zone PID operation M E Ll 0: Do not use 0 Advanced
1: Used with SP change
(Setup Bank) -u 2: Used with PV change
Zone 1 (Zone Bank) ( —19999 to +19999 U 19999 Advanced
cn- |
Zone 2 (Zone Bank) 19999
cn-c
Zone 3 (Zone Bank) 19999
cn-3
Zone 4 (Zone Bank) 19999
2n-4
Zone 5 (Zone Bank) 19999
n-5
Zone 6 (Zone Bank) 19999
cn-b
Zone 7 (Zone Bank) T 19999
cn- |
Zone hysteresis 0to 19999 U 5
(Zone Bank) E M d F

This item is displayed and the setting can be changed for the C3A/C3B.

IfCkrl (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

If £024 (Zone PID operation) is set to 0 (Do not use), this device operates
according to the PID group setting in the SP Bank.

If L024 (Zone PID operation) is set to 1 or 2 (Use), the PID group setting in the
SP Bank is disabled and the PID group is automatically selected as shown in the
following figure. In addition, hysteresis can be set in order to prevent frequent
PID group selection due to small changes in the loop PV or loop SP around the
value set for the zone.

Loop PV Loop SP
PID group 8 PID group 8
Zone7 ———Pﬁg- p7 Zone7 ———ﬁD—g- p7
rou rou
Zone 6 ————P"—Dg- p6 Zone 6 ———ﬁD—g- p6
rou rou
Zone 5 —————Pﬁg- pS Zone 5 ————P—ID—g- ps
rou rou
Zone 4 —————Pﬁg- p4 Zone4+————f————— ﬁD_g p4
rou rou
Zone 3 ——————Pﬁg- p3 Zone3 +———H4—————— P_ID_g p3
rou rou
Zone 2 ————————g- P Zone 2 ———————————g- P
PID group 2 PID group 2
Zonel +—Af——————————- Zonel4f————————————-
PID group 1 PID group 1
PID group zone selection according to the PV PID group zone selection according to the SP

The method of operation at zone boundaries is shown below.
This example shows the zone boundary between PID1 and PID2.

PID2
Zone hysteresis
PID1

Zone 1 set point

The black circle (@) indicates that the next PID group is selected at that value.
The white circle (O) indicates that the next PID group is selected when that value is exceeded by 1 U.

Note

e Priority in PID group selection (p. 5-35) (for details about the

operating conditions for zone PID) 537
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H Heating/cooling control

The dead zone and cooling gain can be set for heating/cooling control.

Item (bank) Display Description Initial value | User level
Heat/cool control dead zone M —100.0 to +100.0 % 0.0% Simple,
Lu E E standard,
(Setup Bank) advanced
Cooling gain ] —10.0to +110.0 % 30.0% Advanced
LL 9

o [02B (Heat/cool control dead zone) is displayed and the setting can be changed if
L02b (Heat/cool control) is set to 1 or 2 (Use).

If COCE (Heat/cool control) is set to 1 (Use (individual PID)), the settings for
heating in the selected PID group apply when the MV is 50 % or more, and the

settings for cooling in the selected PID group apply when the MV is less than 50 %.

£LT (Cooling gain) is displayed and the setting can be changed if C02b (Heat/cool
control) is set to 2 (Use (shared PID)).

Set £L9 (Cooling gain) to a higher value to boost the cooling capacity, and set it to
a lower value to decrease the cooling capacity.

Note

@ Heating/cooling output

If C026 (Heat/cool control) is set to 1 (Use (individual PID)), the heating and
cooling MV shown in the figures below are output in accordance with the setting
for [Heat/cool control dead zone].

Cool MV Heat MV Cool MV Heat MV
Dead zone

100.0 % ! 100.0 % 100.0 % —— 100.0 %
0.0% ! Y 10.0% 0.0% | T 10.0%
0.0 % 50.0 % 100.0 % 0.0 % 50.0 % 100.0 %

MV MV

If the dead zone is 0.0 % If the dead zone is more than 0.0 %
Cool MV Heat MV
ead zone absolute value,

100.0 % 100.0 %

T

0.0% &

10.0 %

0.0 % 50.0 % 100.0 %
Mv

If the dead zone is less than 0.0 %
The figure below shows the relationship between [Output low limit], [Output high
limit], [Output low limit (cool)], and [Output high limit (cool)].
Output low limit < Heating MV < Output high limit
Output high limit (cool) < Cooling MV < Output high limit (cool)
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H AT (automatic tuning)

The following settings can be specified for AT.

Item (bank) Display Description Initial value| User level
MV low limit at AT | -10.0to +110.0 % 0.0 % Simple,
(Parameter Bank) H ED [ standard,
MV high limit at AT ~10.0to +110.0 % 10009 |2dvanced
(Parameter Bank) FI tD H
AT type 0: Normal (regular control characteristics) 0
(Extended Tuning Bank) H t‘: H 1: Immediate response (to disturbance)

2: Stable (minimal PV fluctuation)

AT proportional band adjust 0.00 to 199.99 1.00 Advanced
(extended tuning bank) H t - FI
AT integral time adjust H ) 0.00 to 199.99 1.00
(extended tuning bank) t L
AT derivative time adjust 0.00 to 199.99 1.00
(extended tuning bank) H t - d

MV switching point type for AT H t P E 0: Default (2/3 of the deviation of the initial PV 0
(Extended Tuning Bank) . from the initial SP)

1:SP

2: PV
MV switching point PV for AT —19999 to+19999 U 0
(Extended Tuning Bank) H tP (M}

o IfCkrl (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

o The MV when AT is executed can be limited by [MV low limit at AT] (Rtal) / [MV
high limit at AT] (RtoH).

« If [026 (Heat/cool control) is set to 0 (Do not use), the MV is limited by both
[MV low limit at AT] (Rkol) / [MV high limit at AT] (REaH) and by [Output low
limit] (oL - {) / [Output high limit] (cH- !) for the PID constants.

« If C026 (Heat/cool control) is set to 1 or 2 (Use),
- The MV is limited by [MV low limit at AT] (Rtel) / [MV high limit at AT] (RE.
oH).
- The heating MV is limited by [Output low limit] (oL -  to B) / [Output high
limit] (oH- ! to B).
- The cooling MV is limited by [Output low limit (cool)] (aL. i to BL) / [Output
high limit (cool)] (aH. I to BL).

AT type (REEY) is used to calculate the PID constants that are appropriate for the
control characteristics of the equipment by AT.

1 (Immediate response): adjustment for speed-oriented applications, such as a
process where the loop PV directly reflects heating by a heater.

2 (Stable): adjustment for stability-oriented applications, such as a process where
the loop PV indirectly reflects heating by a heater.
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The following graph illustrates the differences in control results using PID constants
calculated with each AT type.

Loop PV
AT type =1
(immediate response)
el :"__ T
1
1
Loop SP ! AT type = 0 (normal)
1
1
1

\AT type = 2 (stable)

Time

Difference in PV change when loop SP is changed

« [AT proportional band adjust] (At -P), [AT integral time adjust] (Rt-! ), [AT
derivative time adjust] (Rt -d):
The PID constants calculated with AT are multiplied by these factors before being
written to the PID constant settings. Note that only values within the setting
range of the PID constants will be written.

« [MV switching point type for AT] is a setting for changing the MV switching
point during AT.

0 (Default): A new MV applies when the loop PV passes the two-thirds point in
the amount of loop PV deviation from the loop SP at the start of AT.

1 (SP): A new MV applies when the loop PV passes the loop SP at the start of AT.

2 (PV): A new MV applies when the loop PV passes the setting for [MV switching
point PV for AT].

Loop PV Loop PV Loop PV
Loop SP »| A /\ Loop SP»
CIINNANANSL o AN
23 MV switching | vV V VYV
point PV for AT
Unstable Stable cycl Unstable Stable cycl Unstable Stable cycle
Time Time Time
AT start Normal end AT start Normal end AT start Normal end
MV switching point type for AT = 0 (default) MV switching point type for AT =1 (SP) MV switching point type for AT=2 (PV)

Note

o To execute AT only for heating PID constants when {2b (heat/cool control )
is set to 1 (use (individual PID)), the settings should satisfy:
50.0 % < MV low limit at AT (Akal) < MV high limit at AT (RkoH)
To execute AT only for cooling PID constants, the settings should satisfy:
MV low limit at AT(Rkat) < MV high limit at AT(RkaH) < 50.0 %

m AT (automatic tuning) stop/start (p. 5-19),
5-5 AT (Automatic Tuning) Function (p. 5-48)(for details on AT)

5-40



— - - - o e ” y . '
A A Usun aaa WasWa A0 | & grgss3472 @ @adar B4 sales@add-furnace.com qQ Zb' ’

(D]D) Add Furnace Co.,Ltd. .
+66 808170170 9@ 16621086000 & www.add-furnace.com

Chapter 5. Functions

@ Handling Precautions

« |f CO2h (Heat/cool control) is set to 2 (Use (shared PID), execute AT with
settings that satisfy: 50.0 % < MV low limit at AT (Rkol) < MV high limit at
AT (RkoH)

« If you change a setting such as PV input range type or linear scaling
low/high limit while AT is running, AT may not end. Do not change any
settings other than At (AT stop/start selection) while AT is running.

« To execute AT only for heating PID constants when [32E (Heat/cool
control) is set to 1 (Use (individual PID), the settings should satisfy: 50.0 %
< MV low limit at AT (Akal) < MV high limit at AT (RtoH)

« To execute AT only for cooling PID constants when £EB2b (Heat/cool
control) is set to 1 (Use (individual PID), the settings should satisfy: MV
low limit at AT (Rkal) < MV high limit at AT (AkaH) < 50.0 %

H Control algorithm

Item (bank) Display Description Initial value | User level
Control algorithm r 0: PID-A (deviation-derivative type) 0 Standard,
[ t |-,H advanced

(Extended Tuning Bank) 1: Ra-PID (high-performance PID)

2: PID-B (PV derivative type)

o IfCErL (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

o PID-A (deviation-derivative type) is a PID control algorithm that causes
derivative operations in response to changes in the loop SP as well.

o PID-B (PV derivative type) is a PID control algorithm that causes derivative
operations only in response to changes in the loop PV. This item is displayed and
the setting can be changed for the C3A/C3B.

Ra-PID (high-performance PID) is a deviation-derivative type PID control
algorithm that reduces instability when response to disturbance is enhanced.
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H SPlag
The SP lag is a filter function to prevent sudden changes in control operations when
the loop SP changes. Use the setting below for SP lag.
Item (bank) Display Description Initial value | User level
SP lag time 5 P | 9 0.0t01999.9s 0.0 Advanced
(Extended Tuning Bank) L (0.0 = no effect)

o IfCErL (Control method) is set to 1 (PID control), this item is displayed and the
setting can be changed.

o The function of SPLY (SP lag time):
If 0.0 is set: The SP lag function has no effect.
If 0.1 or more is set: The larger the constant, the smaller the amount of MV
change when the SP is changed, and the more strongly overshoot is suppressed.

o The output value of the SP lag that is input to the PID operation is reset as
follows.

« Reset to the loop SP when PID control starts after the [Output at MANUAL]
output state changes to the calculated MV output state

* Reset to the loop SP when PID control starts after the fixed MV output state
changes to the calculated MV output state

« Reset to the loop PV when PID control starts after the [Output at READY]
output state changes to the calculated MV output state

* Reset to the loop PV when PID control starts after the [Output at PV alarm]
output state changes to the calculated MV output state

* Reset to the loop SP when PID control starts after the [Output at AT] output
state changes to the calculated MV output state after AT ends abnormally

* Reset to the loop PV when PID control starts after the [Output at AT] output
state changes to the calculated MV output state after AT ends abnormally

« Reset to the loop PV if the settings below are changed in the calculated MV
output state:

Control method
Heat/cool control
Control operation
Sampling cycle
Control algorithm

* Reset to the loop PV if PID calculation results are reset according to the setting
for [Initial output type of PID control] (CO2 1) in the calculated MV output state
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Chapter 5. Functions

5-4  Continuous Output

The following is a functional block diagram for continuous output.

Continuous output range (Setup Bank: £042, £047,L052)

v

Continuous output type (Setup Bank: L343, [04B)

v

Continuous output linearization table group definition (Parameter
Bank: o Ikn, a2kn, AUER)*

v

Continuous output scaling low/high limit (Setup Bank: CB4H, C0HS,

CO4A, £050, £O54, £OSY)

Y

Continuous output percent

v

Continuous output (current output, voltage output)

*This item is displayed and the setting can be changed for the C3A/C3B.

H Output range

The range for current output and voltage output can be set.

Item (bank) Display Description Initial value | User level
OUT 1 continuous output range r For current output 1 Simple,
(Setup Bank) Lu LI EI 1:4-20 mA standard,
up ’ advanced
OUT 2 continuous output range il 2:0-20 mA
L Ll (
(Setup Bank) For voltage output
AUX output: continuous output
P P rn 1:1-5V
range L
(Setup Bank) 2:0-5V
3:0-10V

o These items are displayed and the settings can be changed if the specifications
required for continuous output are specified for the above output terminals by the
model number.
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Chapter 5. Functions

H Output type

The type of current output can be set.

Item (bank) Display Description Initial value | User level
OUT 1 continuous output type M L' H 0: MV 0 Simple,
(Setup Bank) Lu 1: Heating MV standard,

2: Cooling MV advanced

OUT 2 continuous output type M L' E 3: Loop PV 3
(Setup Bank) Lu 4: Loop PV before compensation
AUX output: continuous output | = 5 3 5:Loop SP
type L 6: Deviation
(Setup Bank) 7:CT1 current when output ON

8: CT2 current when output ON

9: MFB opening (including estimate)
10: Loop SP + MV

11: Loop PV + MV

12-2047: Invalid

2048-3071: Standard numerical codes

o These items are displayed and the settings can be changed if the specifications
required for continuous output are specified for the above output terminals by the
model number.

o The MV scaling width is used for calculation of loop SP + MV and loop PV +
MV.
> B MV scaling width (p. 5-47)(for details)

m Handling Precautions

« Do not set a standard numerical code, 2768 to 2770 (continuous output
percent), that has already been set for the same channel. If set, the continuous
output percent will not change.

« If a standard numerical code for a value that is determined later in the
processing order than this process is set, the value from the previous sampling
cycle will be used.
£ W Processing order (p. App.-1) (for the processing order)

« If a standard numerical code, 2768 to 2770 (continuous output percent), that
has already been set for a channel with a greater channel No. than the channel
being configured is set, the continuous output percent of that channel from
the previous sampling cycle will be used.
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Chapter 5. Functions

H Linearization table group definition

The linearization group used for linear approximation of continuous output can be set.

Item (bank) Display Description Initial value | User level
OUT 1 lt 0: Do not use 0 Advanced
Continuous output linearization 0 ( n 1-4: Number of the linearization table
table group definition group to use

(Parameter Bank)

OouT 2 E t
Continuous output linearization (W] . n
table group definition

(Parameter Bank)

AUX output: continuous output H' (
Ukn

linearization table group
definition

(Parameter Bank)

o These items are displayed and the settings can be changed for the C3A/C3B if the
specifications required for continuous output are specified for the above output
terminals by the model number.

o The settings of each continuous output terminal can be combined with a group
definition that depends on internal contacts. £ 5-7 Digital Input (D) / Internal
Contacts (p. 5-65) (for details)
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Chapter 5. Functions

H Output scaling low/high limit

Output scaling low and high limits can be set for the current output.

Item (bank) Display Description Initial value | User level
OUT 1 continuous output M —19999 to +19999 U 0.0 Simple,
scaling low limit [N L' Ll . standard,

The number of decimal places changes advanced

(Setup Bank) according to the output type.
OUT 1 continuous output rn I_' 5 Either of the following units is used 100.0
scaling high limit Ly depending on the output type.
(Setup Bank) Output type = 0-2: % (of the MV)
OUT 2 continuous output M L N 0
scaling low limit L L l—' q Output type =3-6: same as for the PV (°C,

etc.)

(Setup Bank)
E - Output type = 7-8: A (current)
OUT 2 continuous output rOcn 1000

scaling high limit L au Output type = 2048-3071: the unit for the
selected standard numerical code

(Setup Bank)
AUX output: continuous output M 5 Ll 0
Ly

scaling low limit

(Setup Bank)

AUX output: continuous output r 1000
scaling high limit IR USEI

(Setup Bank)

o These items are displayed and the settings can be changed if the specifications
required for continuous output are specified for the above output terminals by the
model number.

o The relationship between the output type and the output based on the output
scaling low and high limit settings is shown in the figure below.

Output (%) Output (%)
110--1-- , 110 --or === = oo m oo -
100 - - 100 -="\ "o -4
0 - - [ S k- -
=10 - ' Input — =10 -— * Input —
Low limit High limit High limit Low limit
Low limit < high limit Low limit > high limit

However, in the 0-20 mA range the output is 0-110 %.
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Chapter 5. Functions

l MV scaling width

If the output type is set to either loop SP + MV or loop PV + MYV, the output can be
made continuous by adding the change in the MV to the loop SP or loop PV.

Item (bank) Display Description Initial value | User level
OUT 1 continuous output MV M LI E 0to 19999 U 200 Simple,
scaling width Lu The number of decimal places and the unit Z?:adnacr:é
(Setup Bank) are the same as for the PV.
OUT 2 continuous output MV M (
scaling width [N |
(Setup Bank)

AUX output: continuous output r
MV scaling width [ 5 E

(Setup Bank)

o These items are displayed and the settings can be changed if the specifications
required for continuous output are specified for the above output terminals by the
model number and if the continuous output type is set to loop SP + MV or loop
PV + MV.

o The value calculated by the following expression is output according to the output
scaling low and high limit settings.

Loop SP + MV: (MV - 50.0) + 100.0 x MV scaling width + loop SP
Loop PV + MV: (MV - 50.0) + 100.0 x MV scaling width + loop PV

t SP
Output (%)
110 = e m e e e a—-=
100 —fF——"d————mmmm e e ——-

|
|
g - -
Changein { _ 1'_ ______________________________
output due to MV

MV scalihg width
-

0o-ft—-g—"— L
1
~10- : : i T Input—
. |
Scaling low limit 0% 50% 100% Scaling high limit
Change in MV

When continuous output type is loop SP + MV

@ Handling Precautions

« This function is used when the continuous output from the C2/C3 is
connected to the remote SP (RSP) input of another controller for the purpose
of cascade control in which the C2/C3 operates as the primary device and
another controller operates as the secondary device. Set the width of the RSP
of the secondary device that changes according to the changes of the MV
(0—100 %) of the C2/C3 as the MV scaling width.
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Chapter 5. Functions

5-5 AT (Automatic Tuning) Function

Use the AT function if:
« You want to set LErL (Control method) to 1 (PID control) and set PID constants automatically.
o The rise of PV is slow or the overshoot is large.

The AT function is available if CkrL (Control method) is set to 1 (PID control).

Bl How to start AT

(1) Check that the PV input and the actuators (heater power, etc.) are ready for
control.

(2) Check that the RDY mode indicator is off, which indicates that the device is
in RUN mode. If the RDY mode indicator is on and the device is in READY
mode, change the mode to RUN.

(3) Check that the MAN mode indicator is off, which indicates that the device is in
AUTO mode. If the MAN mode indicator is on and the device is in MANUAL
mode, change the mode to AUTO.

(4) Set Rt (AT stop/start) in the mode bank to Akan (AT start).

H How to stop AT

AT ends automatically. To stop AT while it is running, set Rt (AT stop/start) in the
mode bank to RtaF (AT stop).

AT can also be stopped by changing the mode to READY or MANUAL.

@ Display while AT is running

If COBO (User-defined function indicator lighting conditions) is set to 1600 (AT
stopped/started status) (default: 1024 (always off (0)), the UF indicator is lit during
AT and is turned off when AT ends.

[I] Handling Precautions

« When AT is running during pattern operation, the pattern operation stops
even in RUN mode.

« When AT stops or ends, the controller returns to a state according to RUN,
HOLD, END, or READY.

« For controllers whose model No. includes “R1,” run the AT with the automatic
adjustment for position proportional control stopped.
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Chapter 5. Functions

@ Operation while AT is running
During AT, PID constants are calculated using limit cycles.

(1) A limit cycle operation is performed using the MV switching point specified
by [MV switching point type for AT].
During AT, two values are output repeatedly. One of the values is [Output low
limit] (oL - !to B) or [MV low limit at AT] (Atol), whichever is greater, and
the other is [Output high limit] (aH- ! to B) or [MV high limit at AT] (RkgH),
whichever is smaller.

(2) When the limit cycle has stabilized, the PID constants are changed, and AT
ends.

If C026 (Heat/cool control) is set to 1 (Use (individual PID)), AT is executed using
both heating and cooling MVs.

In the first half, the MV changes to its low and high limits. In the second half, it
changes within a relatively narrow range.

If 026 (Heat/cool control) is set to 2 (Use (shared PID)), AT is executed using only
heating MV.

The figures below illustrates AT with the following settings:
L2k (Heat/cool control) = 1 (Use (individual PID), [Heat/cool control dead zone]
= 0.0 %, [Output low limit] = 0.0 %, [Output high limit] = 100.0 %

MV (%)

100.0 \\
50.0
00 Time
Heat MV (%)
100.0
50.0 &
00 Time
Cool MV (%)
100.0
50.0
00 Time
PV
AT running
N
switching
point }—
Time

5-49



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. X o
+66 808170170 9@ 16621086000 & www.add-furnace.com

Chapter 5. Functions

@ Handling Precautions

« Before starting AT, check that the PV input and the actuators (heater power,
etc.) are ready for control.

o If Ckrl (Control method) is set to 0 (ON/OFF control), AT cannot start. Change
the control method setting to 1 (PID control).

« To start AT, this device should be in the calculated MV output state and the
setting for [MV switching point PV for AT] should be within the PV input range.
€ W AT (automatic tuning) (p. 5-39)(for MV switching point for AT)
> W PV input range type (p. 5-2) (for the PV input range)

« If any of the following is detected during AT, AT will stop without changing the
PID constants:

- A change to READY mode

- A change to MANUAL mode

- A change to fixed value output
- PV error

- Change in the setting of [Control method], [Heat/cool control], [Control
operation] (only if [Heat/cool control] is set to 0 (Do not use)), [Sampling
cycle], or [Control algorithm]

- Change in the setting of [Output low limit] (oL - { to B), [MV low limit at AT]
(Rkol), [Output high limit] (aH- {to B), or [MV high limit at AT] (RtoH) that
would prevent change in the two-value output during AT

- For forcible termination of AT by RE (AT stop/start selection) in the mode
bank or by the internal contacts to which the function to stop/start AT is
assigned, see the section below:

5-7 Digital Input (DI) / Internal Contacts (p. 5-65)
If AT is forced to stop, AEEr (Auto tuning error) is set to Eran (Abnormal) (1).

 AEEr (Auto tuning error) can be reset to EroF (Normal) (0) by any of the
following operations.

- Change the setting of ALE~ (Auto tuning error) to EroF (Normal) (0).
- Try executing AT again until it ends normally.
- Turn the power off and then back on.

« If C02b (Heat/cool control) is set to 2 (Use (shared PID)), specify [AT output low
limit] (Rkal) / [AT output high limit] (AtaH) and [Output low limit] (oL - i to B)
/ [Output high limit] (cH- ! to B) so that both values that are output to the MV
are 50 % or more.

« If LO2h (Heat/cool control) is set to 1 (Use (individual PID)),
-The MV is limited by [MV low limit at AT] (At.OL) / [MV high limit at AT] (At.
OH).
-The heating MV is limited by [Output low limit] (oL - {to B) / [Output high
limit] (oH- ! to B) for the PID constants.
-The cooling MV is limited by [Output low limit (cool)] (aL. I to BL) / [Output
high limit (cool)] (eH, I to BE).
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Chapter 5. Functions

« If the two MVs that are output during AT are close, the PV may not change
even if the MVs have changed.
In this case, AT may not end. If this happens, stop AT manually, reset the MV
low and high limits, and then start AT again.

o The number of limit cycles from the start to the end of AT and how long the AT
takes differ depending on the process being controlled.

If AT always fails, instead of using it, set the PID constants manually.

« The progress of AT can be checked on the operation display.
B Operation settings (p. 6-1)

If L026 (Heat/cool control) is set to 0 (Do not use) or 2 (Use (shared PID)), a
value indicating the progress of AT is displayed. The value starts at 4 and is
decremented to 0, when which means that AT is complete.

If CO2E (Heat/cool control) is set to 1 (Use (individual PID)), AT starts at 7,
decreases by increments of 1, and finishes at 0.

The AT progress value indicates the number of steps remaining until AT ends.
It does not indicate the time until AT ends.

« Depending on the process being controlled, it may not be possible to obtain
suitable PID constants with AT. In such a case, set the PID constants manually.

« Do not change any settings other than At (AT stop/start selection) while AT is
running.
=m AT (automatic tuning) stop/start (p. 5-19), B AT (automatic tuning)
(p. 5-39)(for details on AT)
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Chapter 5. Functions

5-6 SP

The following is a functional block diagram for the SP. &7 5- 16 Pattern Operation (p. 5-135)(for pattern operation)

(Setup Bank: C03 1) (Setup Bank: C0 10) (Virtual RSP Bank: urtY) (Setup Bank: C 103)

RSP al:
(Setup Bank: £030) 'SP alarm

When the number of l | RSP scaling

Standard/multi-ramp | RSP input range type | | Virtual RSP input type | | Pattern operation allowed |

Pattern start number
(Pattern Operation Config. Bank: PLO7)

Virtual RSP scaling

LSP groupsiis 1 Internal contact for LSP group selection (Setup Bank: [0 11,C0 12) (Virtual RSP Bank: ur} L, ur} H, urol, uroH)
(Internal Contacts Bank (1-8) operation type ! L | -} [B 1) i l
Wh Lsp Wh Lsp Pattern operation
wwhen no SE group ‘henan L>F group | RSP before compensation | | Virtual RSP before compensation | (all settings in Pattern 1-16 Banks)
is selected is selected

LSP group No. l - l -
(selection on screen or through Virtual RSP compensation
(Virtual RSP Bank: urrf, urbl, urkn, urFL) Eventually reached SP
I ‘ RSP limit ‘ ‘ Virtual RSP limit ‘ l

communication)
‘ LsP1 ‘ ‘ LSP1-8 ‘ l l Pattern SP increase/decrease change limit
(SP bank: SP 1) (SP Bank: 5P 1-5PB) (Pattern Operation Config. Bank: PL0Y, PLOS)

e = [C== l

I Eventually reached LSP | l SP low/high limits
| (Setup Bank: C007, C00B)

| Pattern SP in use |

Result at the
internal contacts

RSP compensation
(Parameter Bank: rAc, bl ¢, r5kn, FLE)

l RSP assignment
(Parameter Bank: r5AS)

(Setup Bank: £007, £O0B)

‘ SP low/high limits ‘

l I Eventually reached RSP I

RSP tracking l
(Setup Bank: C 109)

(Setup Bank: 007, COCB)

l | 7

| SP low/high limits |

I LSPin use
l | RSP in use |
SP ramp l
(SP Bank: P I-rAPB, RSP ramp
Setup Bank: £032, [ 102, (Setup Bank: {032, T 102,
Parameter Bank: SPY, SPd, GPPS, Parameter Bank: ~SPU, ~GPd, r5PS,
Internal Contacts Bank: | £ { i~ {8 ) Internal Contacts Bank: ! C |- LB.1)

RSP mode

LSP mode i o
f Pattern operation
Constant value operation {u

o Alocal set point (LSP) is a set point stored in this device.
A set point given by an external analog input is called a remote set point (RSP).

o While the LSP is provided for constant value operation, the pattern SP is
provided for pattern operation. It is possible to switch between these two types of
operation.

o The pattern start number is selected according to a specification made on the
disglay, or through communication, or determined by the internal contacts.
5-16 Pattern Operation (p. 5-135) (for pattern operation)
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H Specifying the SP using operation settings
The SP for the LSP group (LSP1-8) that is being used can be specified.

During an SP ramp, the SP that is displayed will be different from the LSP group SP,
but when the setting is being changed using the keys, the value specified for the LSP

group will be displayed.
Item (bank) Display Description Initial value | User level
SP PVis shownin | SP low limit to high limit 0 Simple,
. . display field 1 standard,
(operation settings) advanced

« Ifbit 1 (SP display) in L3 (PV/SP display setup) is set to “Yes,” this item is
displayed and the setting can be changed.

o The SP cannot be specified in RSP mode.

B Number of LSP groups

The number of LSP groups to be used can be specified.

Item (bank) Display Description Initial value | User level
LSP system group rOan 1-8 1 Simple,
[ ] standard,
(Setup Bank) advanced
H LSP1-8

The SP for up to eight LSP groups can be specified individually.

Item (bank) Display Description Initial value | User level
SP SP ( SP low limit to high limit 0 Simple,
| standard,
(5P Bank) advanced

5P-¢
5P-3
5P-4
5P-5
5P-6
5P-
5P-B

« SPs for as many LSP groups as are specified by £330 (LSP system group) are
displayed for setting.
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H LSP group No.
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The LSP group to display can be selected.

Item (bank) Display Description Initial value | User level
LSP No. | 5 P The rightmost digit shows the number. 1 Simple,
(operation settings) L From 1 to the number set for [LSP system standard,
group] advanced

This item is displayed if CO30 (LSP system group) is set to 2 or more and bit 2
(LSP group No. display) of L8 (PV/SP display setup) is set to “Yes.”

If this item is displayed and if there are no internal contacts for LSP group
selection, the setting can be changed.

H Assigning LSP group selection to internal contacts

LSP group selection can be set using [Internal contacts 1-8 operation type].

Item (bank) Display Description Initial value | User level

Internal contacts 1-8 ' ( 0: No function 0 Advanced
operation type L L 1: LSP group selection (0/+1)
(Internal Contacts Bank) I [E E 2: LSP group selection (0/+2)

\ l—a [ 3: LSP group selection (0/+4)

| = 4-57: other functions

1 r (

) |_L|, [

| I'S (

) L |

| I'E (

) LD |

[

Lo

| I'E (

) LO |
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Details of LSP group selection by internal contact

The LSP group No. set by ON/OFF of internal contacts is shown below.

LSP group selection (0/+1) OFF: 0 ON: 1
LSP group selection (0/+2) OFF: 0 ON:2
LSP group selection (0/+4) OFF: 0 ON: 4

The LSP group No. is determined by adding 1 to the sum of the LSP group
selection values set by ON/OFF of internal contacts.

For example, if the sum of the values set by internal contacts 1-8 is 1, the LSP
group No. will be 2.

If the number of LSP groups is 1, this item can be displayed and the setting can be
changed, but LSP group selection by DI assignment is invalid.
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l SP ramp unit

The time unit for the slope of the SP ramp can be specified.

Item (bank) Display Description Initial value | User level
SP ramp unit rn HE 0:1s 1 Advanced
(Setup Bank) Lu 1: 1 min
2:1h

H SP ramp decimal point position

The decimal point position for the slope of the SP ramp can be specified.

Item (bank) Display Description Initial value | User level
SP ramp decimal point position - 0-3 0 Advanced
(Setup Bank) L
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H SP up/down ramp slope

The slope can be specified if the SP ramp type is 0 (Normal).

Item (bank) Display Description Initial value | User level
SP up ramp 5 P N 0: No slope 0 Advanced
(Parameter Bank) L 1-19999 U: With slope
SP down ramp 0 Advanced

Select the time unit for the slope with the
SP ramp unit setting.

5Pd

(Parameter Bank)

Select the number of digits after the
decimal point of the ramp time with the
SP slope decimal point position setting.

If the initial value 0 is set, the SP ramp function does not operate. Therefore, if
the up slope is set to a value above 0 and the down slope is set to 0, the SP ramp
function will operate when the SP is increasing but not when the SP is decreasing.
Likewise, the SP ramp function can be set to operate only when the SP is
decreasing.

o The SP ramp decimal point position determines the number of digits after the
decimal point for the setting. The time unit of the slope can be selected from per
second, per minute, and per hour by {332 (SP ramp unit).

Example of the relationship between SP ramp unit and SP ramp decimal point

position:
£o3e e SPY SPd
(SP ramp unit) (SP ramp decimal point (SP up ramp) (SP down ramp)
position)

0:1s 0 (no decimal point) 0-19999 (s) 0-19999 (s)
1 (1 digit after the decimal | 0.0-1999.9 (s) 0.0-1999.9 (s)
point)
2 (2 digits after the 0.00-199.99 (s) 0.00-199.99 (s)
decimal point)
3 (2 digits after the 0.000-19.999 (s) 0.000-19.999 (s)
decimal point)

1:1 min 0 (no decimal point) 0-19999 (min) 0-19999 (min)
1 (1 digit after the decimal | 0.0-1999.9 (min) 0.0-1999.9 (min)
point)
2 (2 digits after the 0.00-199.99 (min) 0.00-199.99 (min)
decimal point)
3 (2 digits after the 0.000-19.999 (min) 0.000-19.999 (min)
decimal point)

2:1h 0 (no decimal point) 0-19999 (h) 0-19999 (h)

1 (1 digit after the decimal
point)

0.0-1999.9 (h)

0.0-1999.9 (h)

2 (2 digits after the
decimal point)

0.00-199.99 (h)

0.00-199.99 (h)

3 (2 digits after the
decimal point)

0.000-19.999 (h)

0.000-19.999 (h)
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Chapter 5. Functions

l SP ramp PV start

Whether to enable PV start in SP ramp can be set.

Item (bank) Display Description Initial value | User level
SP ramp PV start 0: PV start allowed 0 Simple,
(Parameter Bank) S PP 5 1: PV start prohibited Standard,
Advanced

o This item is displayed and the setting can be changed for the C3A/C3B.

« If one of the following conditions is met when [SP ramp PV start] is set to 0 (PV
start allowed), the ramp will start at the present PV (PV start) . This function is
disabled if [SP ramp PV start] is set to 1 (PV start prohibited).

« The power is turned on.

« The MANUAL MV output state changes to the calculated MV output state

« The fixed MV output state changes to the calculated MV output state

« The [Output at READY] output state changes to the calculated MV output state

« Pattern operation changes to constant value operation in the calculated MV
output state
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H Slope of multi ramp

The slope for LSP1-8 can be specified if the [SP ramp type] is set to 1 (Multi-
ramp).

Item (bank) Display Description Initial value | User level

Ramp slope et A 0: No slope 0 Standard
r ﬂP = tO r HPE 1-19999 U: With slope

(SP Bank) Select the time unit for the slope Advanced
with the SP ramp unit setting.
Select the number of digits after the
decimal point of the ramp time with
the SP slope decimal point position
setting.

B RSP input range type

The RSP input range type can be selected.

Item (bank) Display Description Initial value | User level

RSP input range type rron 84:0-1V 88 Simple,
LU 86:1-5V
(Setup Bank) 87:0-5V Standard,

88:0-10V Advanced
89:0-20 mA

90:4-20 mA
91:2-10V
92: -10to +10V

« This item is displayed and the setting can be changed for models with RSP input.

o The lower limit is —10 % FS and the upper limit is + 110 % FS. If the input reaches
the lower limit, an RSP input error (under range) (ALOB) occurs. If the input
reaches the upper limit, an RSP input error (over range) (RLOS) occurs.

« RSP input errors (ALES / ALOB) also occur during pattern operation or in LSP
mode.

H RSP scaling

The scaling of the RSP input can be specified.

Item (bank) Display Description Initial value | User level
RSP input range low rrot —19999 to +19999 U 0 Simple,
limit I | Standard,
(Setup Bank) Advanced
RSP input range high Crod 1000
limit [N IE

(Setup Bank)

« This item is displayed and the setting can be changed for models with RSP input.

o Select the number of decimal places for [RSP input range low limit] and [RSP
input range high limit] by [PV decimal point position].
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Chapter 5. Functions

o The input is scaled according to the settings for [RSP input range low limit] and
[RSP input range high limit] as shown in the figures below.

f I

RSP
High limit-

e Low limit- e
 Input (%) — T — Input (%) —

Low limit-

-10 0 100 110 =10 0 100 110

Low limit < high limit Low limit > high limit

H RSP compensation

The RSP can be compensated by applying the specified RSP ratio, bias,
linearization, or filter.

Item (bank) Display Description Initial value | User level
RSP ratio Fl E 0.001-19.999 1.000 Standard,
(Parameter Bank) r Advanced
RSP bias h | E —19999 to +19999 U 0 Standard,
(Parameter Bank) ) Advanced
RSP linearization table 0: Do not use 0 Advanced
group definition - 5 t M 1-4: Number of the linearization

: table group to use
(Parameter Bank)
RSP filter | E 0.0-120.0s 0.0 Standard,
0.0: no filter

(Parameter Bank) L ( ) Advanced

« This item is displayed and the setting can be changed for models with RSP input.

o The RSP ratio and RSP bias calculations are expressed as follows, with the
calculation input as IN and the calculation result as OUT, the RSP ratio as RA,
and the RSP bias as BI.

OUT = (IN x RA) + BI

« £ W Linearization table group definition (p. 5-45) (for details about
linearization processing)

o The RSP filter is a first-order lag filter constant used when the RSP changes
slightly due to electromagnetic noise, etc. The larger the setting is, the less likely it
is that the RSP will change. Under normal circumstances, use the initial value of
0.0.

The first-order lag filter calculation is as follows:

OUT =0UTrast+ (IN — OUTLast) + (T + TS + +1)

IN: Input to the filter T: Filter setting (s)
OUT: Current filter calculation output Ts: Sampling cycle (s)

OUTLasT: Previous filter calculation output
However, if an RSP input error (RLES/RL0B) occurs, the filter calculation stops

and OUT becomes equal to IN. When the RSP input error is eliminated, the filter
calculation resumes with OUT past = IN.
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M Virtual RSP
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The monitored RSP is limited to an extrapolated point of + 10 % of the range
defined by [RSP input range low limit] and [RSP input range high limit] after RSP
compensation.

Numeric data specified by a standard numerical code can be applied to a virtual
RSP. The virtual RSP can be compensated by applying the specified virtual RSP
ratio, bias, linearization, or filter. The data of [Virtual RSP before compensation]
and [Virtual RSP] that is specified by standard numerical codes can be monitored.

Item (bank) Display Description Initial value | User level
Virtual RSP input type 2048-3071: Standard numerical 2048 Advanced
(Virtual RSP Bank) (N l-_l: I:' codes
Virtual RSP input scaling | —19999 to +19999 U 0 Advanced
low limit ur) L
(Virtual RSP Bank)

Virtual RSP input scaling | —19999 to +19999 U 1000 Advanced
high limit ur) H

(Virtual RSP Bank)

Virtual RSP output | —-19999 to +19999 U 0 Advanced
scaling low limit urow

(Virtual RSP Bank)

Virtual RSP output —19999 to +19999 U 1000 Advanced
scaling high limit Llr.DH

(Virtual RSP Bank)

Virtual RSP ratio 0.001-19.999 1.000 Advanced
(Virtual RSP Bank) urr H

Virtual RSP bias | —19999 to +19999 U 0 Advanced
(Virtual RSP Bank) L I-lj )

Virtual RSP linearization 0: Do not use 0 Advanced
table group definition | | I-I: M 1-4: Number of the linearization

(Virtual RSP Bank) table group to use

Virtual RSP filter | 0.0-120.0 s 0.0 Advanced
(Virtual RSP Bank) (N I-F [ (0.0: no filter)

5-60

This item is displayed and the setting can be changed for models with RSP input.

o Specify the numeric data used as a virtual PV for [Virtual RSP input type] by a
standard numerical code.

It is possible to convert the scale for input, which is set by [Virtual RSP input
scaling low limit] and [Virtual RSP input scaling high limit], to the scale for
output, which is set by [Virtual RSP output scaling low limit] and [Virtual RSP
output scaling high limit].

o The number of decimal places for [Virtual RSP input scaling low limit] and
[Virtual RSP input scaling high limit] changes according to the number of
decimal places set for [Virtual RSP input typel. This device determines the scale
for input by taking the smaller setting as the low limit and the larger setting as the
high limit.

o The number of decimal places for [Virtual RSP output scaling low limit] and
[Virtual RSP output scaling high limit] can be set by [PV decimal point position].

azbil
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Virtual RSP output scaling low limit < Virtual RSP output scaling high limit

Virtual RSP (output side)

A

Virtual RSP output scaling high limit + 10 % of range

Virtual RSP output scaling high limit

Virtual RSP output scaling low limit

Virtual RSP output scaling low limit — 10 % of range

» Virtual RSP (input side)
Low limit High limit

Virtual RSP output scaling low limit > Virtual RSP output scaling high limit

Virtual RSP (output side)

A

Virtual RSP output scaling low limit + 10 % of range

Virtual RSP output scaling low limit

Virtual RSP output scaling high limit

Virtual RSP output scaling high limit — 10 % of range

» Virtual RSP (input side)
Low limit High limit

o The alarm function is not provided for the virtual RSP.

o The virtual RSP can also be compensated in the same manner as the RSP by using
[Virtual RSP ratio], [Virtual RSP bias], [Virtual RSP linearization table group
definition], and [Virtual RSP filter]. > mRSP compensation (p. 5-59)(for
details on RSP compensation)

« The monitored virtual RSP is limited to an extrapolated point of + 10 % of the
range defined by [Virtual RSP output scaling low limit] and [Virtual RSP output
scaling high limit].

[I] Handling Precautions

« Do not set the following standard numerical codes for [Virtual RSP input type].
If set, the specified virtual RSP will not change.
2289: Virtual RSP before compensation
2297:Virtual RSP
2336: Loop SP
2368: Eventually reached RSP
2376: Present RSP
2577: Displayed loop SP

If a standard numerical code for a value that is determined later in the
processing order than this process is set for [Virtual RSP input type], the value
from the previous sampling cycle will be used.

(e | Processing order (p. App.-1) (for the processing order)
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The eventually reached RSP can be selected.

Item (bank) Display Description Initial value | User level
RSP assignment 0: RSP 0 Advanced
r 5 H 5 1:Virtual RSP
(Parameter Bank) .

o This item is displayed and the setting can be changed for models with RSP input.

H RSP ramp
You can make the monitored [RSP in use] change at a constant rate.

Item (bank) Display Description Initial value | User level

RSP up ramp 5 P' ( 0to 19999 U 0 Advanced
0: No slope
(Parameter Bank) r U { pe)
RSP down ramp 5 P d 0 Advanced
(Parameter Bank) r
RSP ramp PV start 0: PV start allowed 0 Advanced
r 5 P 5 1: PV start prohibited

(Parameter Bank) o e

5-62

o This item is displayed and the setting can be changed for models with RSP input.

o As with the SP ramp, the number of decimal places for the setting can be set by
[SP ramp decimal point position], and the unit for ramp can be set by [SP ramp
unit]. - msp up/down ramp slope (p. 5-56) (for SP ramp)

If one of the following conditions is met when [RSP ramp PV start] is set to 0 (PV
start allowed), the ramp will start at the present PV.

« The power is turned on.

» The MANUAL MV output state changes to the calculated MV output state
« The fixed MV output state changes to the calculated MV output state

» The READY MYV output state changes to the calculated MV output state

- Pattern operation changes to constant value operation in the calculated MV
output state

However, if a PV error occurs, ramping starting at the present PV will not be
performed regardless of the setting of [RSP ramp PV start].

« In constant value operation in the calculated MV output state, if LSP mode is
switched to RSP mode, RSP ramping will start at the loop SP before the switch.
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H RSP tracking

In constant value operation in the calculated MV output state, if RSP mode is
switched to LSP mode, the loop SP before the switch can be written to the SP of the

selected LSP group.
Item (bank) Display Description Initial value | User level
RSP tracking o 0: Tracking OFF 0 Advanced
1: Tracking ON
(Setup Bank) L u 9

o This item is displayed and the setting can be changed for models with RSP input.
« RSP tracking is not executed when this device is in:

» Pattern operation mode

* MANUAL MV output state

- Fixed MV output state

« [Output at READY] output state

H SP low/high limits

The SP low/high limit can be set in order to limit the range of the SP.

Item (bank) Display Description Initial value | User level
SP low limit rAn [PV input range low limit] to [PV input PV input Standard,
igh limi range low
(Setup Bank) [ | range high limit] Iigmit advanced
SP high limit rrn B [PV input range low limit] to [PV input PV input Standard,
igh limi range high
(Setup Bank) [ range high limit] I?mit gh | advanced

o The SP limit applies to the LSP of constant value operation and the SP for pattern
operation. It also applies to the SP ramp.

« If the SP low limit is greater than the SP high limit, the low and high limits are
automatically interchanged.
m Handling Precautions

« If the setting for LOO { (PV input range type) is changed, the SP low/high
limit will be reset (excluding linear ranges)
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H Assigning enabling/disabling of SP ramp to internal contacts

The SP ramp can be enabled or disabled by specifying [Internal contacts 1-8
operation type].

Item (bank) Display Description Initial value | User level
Internal contacts 1-8 Vo 0: No function 0 Simple,
: [ . standard,
operation type . 42:SP ramp enable/disable
0 advanced
(Internal Contacts Bank) i [E = 1-41, 43-57: other functions
) |'E| [ 0
|
) I'L| l 0
P L
) I'S [ 0
|
) I'E [ 0
L =
7 0
L
| I'E ( 0
b

5-64

Details of SP ramp enabling/disabling by internal contacts:

SP ramp is enabled or disabled by ON/OFF of internal contacts as shown below.

OFF: SP ramp enabled, ON: SP ramp disabled

Assign SP ramp enabling/disabling to one internal contact only.

o If the SP ramp is disabled while it is running, SP ramping stops and the SP at that
time will be the final SP.
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5-7 Digital Input (DI) / Internal Contacts

The following is a functional block diagram for digital inputs (DI) and internal contacts.

DI 1-4 terminal status

A 4

Input type
(Internal Contacts Bank:! C i2-1 CB2)

A

Operation type

(Internal Contacts Bank:!1 C | i~ B 1)

A

Operation No. definition
(Internal Contacts Bank: | L 13- CB3)

A

Internal contact function

|

Internal contact status

E] Handling Precautions

» There are 8 internal contacts, 1 to 8. The number of digital inputs (0-4) can
be selected by specifying the appropriate model No. The operation of digital
inputs 1-4 is assigned to internal contacts 1-4 when the product is shipped.
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H Operation type

The operation by internal contacts can be specified.

Item (bank) Display Description Initial value | User level
Internal contact 1 operation ot 0-73 0 Simple,
t . . tandard,
ype PL oL See the following table for the functions of :c?:anacred
(Internal Contacts Bank) these settings.
Internal contact 2 operation | E (
type I
(Internal Contacts Bank)
Internal contact 3 operation | 3 (
type [ [

(Internal Contacts Bank)

Internal contact 4 operation | (
type I L'
(Internal Contacts Bank)
Internal contact 5 operation | (
type I EI

(Internal Contacts Bank)

Internal contact 6 operation | I—E (
type [

(Internal Contacts Bank)

Internal contact 7 operation el
L1

type | |
(Internal Contacts Bank)

Internal contact 8 operation | (
type I B (

(Internal Contacts Bank)

The functions that can be assigned by the settings of | L i¢-} LB are shown below.

Setting Operation Action type Operation when OFF Operation when ON

0 No function None No operation No operation

1 LSP group selection (0/+1) State LSP group in use: +0 LSP group in use: +1

2 LSP group selection (0/+2) State LSP group in use: +0 LSP group in use: +2

3 LSP group selection (0/+4) State LSP group in use: +0 LSP group in use: +4

4 PID group selection (0/+1) State PID group in use: +0 PID group in use: +1

5 PID group selection (0/+2) State PID group in use: +0 PID group in use: +2

6 PID group selection (0/+4) State PID group in use: +0 PID group in use: +4

8 PV hold State No hold. Holds the value.

9 PV max. hold State No hold. Holds the value.

10 PV min. hold State No hold. Holds the value.

1 Fixed value output group selection State Fixed value output group Fixed value output group number:
(0/+1) number: +0 +1

12 Fixed value output group selection State Fixed value output group Fixed value output group number:
(0/+2) number: +0 +2

13 Fixed value output group selection State Fixed value output group Fixed value output group number:
(0/+4) number: +0 +4

15 Output linearization table group State Output linearization table group | Output linearization table group
selection (0/+1) number: +0 number: +1
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Setting Operation Action type Operation when OFF Operation when ON

16 Output linearization table group State Output linearization table group | Output linearization table group
selection (0/+2) number: +0 number: +2

17 Output linearization table group State Output linearization table group | Output linearization table group
selection (0/+4) number: +0 number: +4

21 RUN/READY selection State RUN READY

22 AUTO/MANUAL selection State AUTO MANUAL

23 LSP/RSP selection State LSP RSP

24 AT stop/start selection Edge Stops AT. Starts AT.

31 RUN/READY selection (reverse) State READY RUN

32 AUTO/MANUAL selection (reverse) State MANUAL AUTO

33 LSP/RSP selection (reverse) State RSP LSP

41 Control action (direct/reverse) State Direct/reverse operation set Move by reversing the direct/

using Control operation in the reverse operation set using Control
Control Bank operation in the Control Bank

42 SP ramp enable/disable selection State Ramping enabled Ramping disabled

46 Timer stop/start selection State Stops the timer. Starts the timer.

47 Release/continue all latches State No latch release Release all latches

48 Motor drive output: opening operation | State Operation not specified Opening operation specified

49 Motor drive output: closing operation State Operation not specified Closing operation specified

51 RUN/READY selection (edge) Edge RUN READY

52 AUTO/MANUAL selection (edge) Edge AUTO MANUAL

53 LSP/RSP selection (edge) Edge LSP RSP

54 RUN selection (edge) Edge None RUN

55 READY selection (edge) Edge None READY

56 AUTO selection (edge) Edge None AUTO

57 MANUAL selection (edge) Edge None MANUAL

58 LSP selection (edge) Edge None LSP

59 RSP selection (edge) Edge None RSP

60 Constant value operation / pattern State Constant value operation Pattern operation
operation selection

61 ADVANCE Edge None ADVANCE

62 HOLD State Release hold Hold

63 G.SOAK clear State None Clear guaranteed soak

66 Constant value operation / pattern Edge Constant value operation Pattern operation
operation selection (edge)

67 HOLD (edge) Edge Release hold Hold

68 G.SOAK clear (edge) Edge None Clear guaranteed soak

70 Pattern selection (0/+1) State Pattern number: +0 Pattern number: +1

71 Pattern selection (0/+2) State Pattern number: +0 Pattern number: +2

72 Pattern selection (0/+4) State Pattern number: +0 Pattern number: +4

73 Pattern selection (0/+8) State Pattern number: +0 Pattern number: +8

E] Handling Precautions

« The value obtained by adding 1 to the sum of the LSP group selection
weightings (+1, +2, +4) (set for internal contacts 1-8 with "1-3" (LSP
group selection)) is selected as the LSP group. However, if the value
exceeds the setting for C030 (LSP system group), the value set for C030
will be used as the LSP group No.

The value obtained by adding 1 to the sum of the PID group selection
weightings (+1, +2, +4) (set for internal contacts 1-8 with "4-6" (PID
group selection)) is selected as the PID group. However, if the value
exceeds 8, PID group 8 is selected.
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The value obtained by adding the sum of the fixed value output group
selection weightings (+1, +2, +4) (set for internal contacts 1-8 with
“11-13"(fixed value output group selection)) to the value set for [Fixed
value output group definition] is selected as the fixed value output group.
However, if the value exceeds 8, fixed value output group 8 is selected.

8 (PV hold), 9 (PV max. hold), and 10 (PV min. hold) cannot be used at the
same time. Use any one of them for all.

For operation types other than 0 (no function) and 1-6 (LSP group
selection and PID group selection), do not set the same operation for
multiple internal contacts.

The value obtained by adding the sum of the output linearization table
group selection weightings (+1, +2, +4) (set for internal contacts 1-8
with "15-17" (Output linearization table group selection)) to the value
set for [Linearization table group definition] is selected as the output
linearization table group. However, if the value exceeds 4, group 4 is
selected.

Specify the output type by [Operation No. definition].

When using heating/cooling control, do not set 41 (Control action (direct/
reverse)).

If 46 (Timer stop/start selection) is set, specify an internal event No. by
[Operation No. definition].
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H Input type

Item (bank) Display Description Initial value User level
Internal contact 1 input type o 1024-2047: Standard bit 1152 Simple
(Internal Contacts Bank) rL numbers Standard
Internal contact 2 input type VT E E 1153 Advanced
(Internal Contacts Bank) Ll
Internal contact 3 input type VT 3 E 1154
(Internal Contacts Bank) I L .
Internal contact 4 input type VT Ll E 1155
(Internal Contacts Bank) I L g
Internal contact 5 input type VT 5 E 1024
(Internal Contacts Bank) L
Internal contact 6 input type VT E E 1024
(Internal Contacts Bank) r L
Internal contact 7 input type | E 1024
(Internal Contacts Bank) L
Internal contact 8 input type VT B El 1024
(Internal Contacts Bank) I L .

Specify the ON/OFF data that the internal contact input uses as input. This ON/
OFF data is called a standard bit and can indicate various statuses of this device.
€571 Standard bit numbers and standard numerical codes (p. App.-3) (for the
standard bit numbers)

m Handling Precautions

« Do not set a standard bit No., 1184 to 1191 (internal contact status), that has
already been set for the same channel. If set, the internal contact status will
not change.

« If a standard bit No. for a bit status that is determined later in the processing
order than this process is set, the bit status from the previous sampling cycle
will be used.

n Processing order (p. App.-1) (for the processing order)

« If a standard bit No., 1184 to 1191 (internal contact status), that has already
been set for a channel with a smaller channel No. than the channel being
configured is set, the bit status from the previous sampling cycle will be used.
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l Operation No. definition

Specify additional settings according to the [Operation type] setting.

If it is set to “Timer stop/start,” specify an internal event No. by [Operation No.

definition].

If it is set to “Output linearization table group selection,” specify the output type by
[Operation No. definition].

Item (bank) Display Description Initial value | User level
Internal contact 1 operation No. T When [Operation type] is “Timer start/stop 0 Advanced
definition [ l.3 selection”:
(Internal Contacts Bank) 0: All internal events
Internal contact 2 operation No. | | = . . 0
definition I L EH 1-8:  Specify an internal event No.
(Internal Contacts Bank) Other: Invalid (does not operate)
Internal contact 3 operation No. | 3 H When [Operation type] is “Output 0
definition | I linearization table group selection”:
(Internal Contacts Bank) 1: Control output 1 continuous output
:jnetfei;ri]te;l;ontact 4 operation No. i [ L'H 2: Control output 2 continuous output 0

: AUX : i

(Internal Contacts Bank) 3: AUX output: continuous output
Internal contact 5 operation No. |} = 11: Control output 1 time proportional 0
definition ) L 53 output
(Internal Contacts Bank) 12: Control output 2 time proportional
Internal contact 6 operation No. | E H output 0
definition |y 13: Event output 1 time proportional
(Internal Contacts Bank) output
Internal contact 7 operation No. | 14: Event output 2 time proportional 0
definition [ | H output
(Internal Contacts Bank) 15: Event output 3 time proportional
Internal contact 8 operation No. | | = B 3 output 0
definition I Other: Invalid (does not operate)
(Internal Contacts Bank)
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This item is displayed and the setting can be changed if the internal contact’s

operation type is set to one of 15-17 (Output linearization table group selection)
or 46 (Timer stop/start).
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5-8 Internal Events

The result of internal event processing can be output as control outputs or event outputs via the digital output (DO)
processing circuit.

€ 2-1 Input/Output Configuration (p. 2-1) (for details)

The following is a functional block diagram for internal events.

Operation type
(Event Configuration Bank, operation type E T {to EBL )

Y

Direct/reverse, standby
(Event Configuration Bank, direct/reverse, standby E IL2 to EBLE)

Y

Main setting, sub-setting, hysteresis, special OFF

(Event Bank, E {to EB, E |5k to ESh, E {HY to EBHY
Event Configuration Bank, E {T3 to EBL3)

Y

ON delay time, OFF delay time, Delay unit, Decimal point position

(Event Bank, E lon to EBon, E |oF to EBaF
Event Configuration Bank, E {T3 to EBL3)

Y

Event state at READY
(Event Configuration Bank, E {L2 to EBL2)

Y

Internal event status

[I] Handling Precautions

« There are 8 internal events numbered 1-8. The number of event outputs (0-3)
can be selected by specifying the appropriate model No. When the product is
shipped, the operation results of internal events 1-3 are set to be output from
event output terminals 1-3. To use the operation results of internal events 4-
8, it is necessary to assign a DO.
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The operation of internal events is shown below. Operation differs depending on
the type of operation, direct/reverse setting, event main setting, event sub-setting,
hysteresis settings, etc.

Note

o For the meaning of U (unit), see the terminology list in the Appendix.

(final SP reference)

L 4
HYS +

Loop SP + main setting Loop PV—»

ON

When not during an SP ramp: same as the direct
action of the deviation low limit.

During an SP ramp: the operation is different in that
the final loop SP is used instead of the present loop
SP.

Operation type Setting Direct action Reverse action
@®: ON/OFF changes at the value*2 @®: ON/OFF changes at the value*2
O: ON/OFF changes when the value is O: ON/OFF changes when the value is
exceeded by 1 U. exceeded by 1 U.
No event 0 Always OFF Always OFF
PV high limit 1 O
HYS ON ON HYS
O
Main setting Loop PV —» Main setting Loop PV—
PV low limit 2 ’ O
ON HYS g HYS ON
Main setting Loop PV —> Main setting Loop PV—>
PV high and low limits 3 ® ®
ON;HYS* gHYSfON !HYS}ON?HYS*
o—
Main setting*1 Sub-setting*1 Loop PV—»| Main setting*1 Sub-setting*1  Loop PV—»
Deviation high limit 4 O
HYS ON ON HYS
Loop SP + main setting Loop PV—» Loop SP + main setting Loop PV—»
Deviation low limit 5 O
ON HYS + HYS ON
Loop SP +main setting Loop PV —» Loop SP + main setting Loop PV—=
Deviation high and low 6 ®
limits ON A Hys y Hvs & ON Y HYS 1 ON A HYS
-, i ] i
*Main setting: Sub-setting - * Main setting « Sub-setting
Loop SP Loop PV > Loop SP LoopPV —*
Deviation high limit 7 O
HYS ON ON HYS
(final SP reference) N "
Loop SP + main setting  Loop PV—+ Loop SP + main setting  Loop PV—
When not during an SP ramp: same as the direct When not during an SP ramp: same as the reverse
action of the deviation high limit. action of the deviation high limit.
During an SP ramp: the operation is different in that | During an SP ramp: the operation is different in that
the final loop SP is used instead of the present loop the final loop SP is used instead of the present loop
SP. SP.
Deviation low limit 8

HYS ON

Loop SP + main setting Loop PV—»

When not during an SP ramp: same as the reverse
action of the deviation low limit.

During an SP ramp: the operation is different in that
the final loop SP is used instead of the present loop
SP.
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Operation type Setting Direct action Reverse action
@®: ON/OFF changes at the value*2 @®: ON/OFF changes at the value*2
O: ON/OFF changes when the value is O: ON/OFF changes when the value is
exceeded by 1 U. exceeded by 1 U.
Deviation high and low 9 ® ®
limits ON A& Hys y Hvs & ON Y HYs A oN A Hys g
(final SP reference) *Main setting: Sub-setting" * Mainsetting ' Sub-setting
Loop SP Loop PV—* Loop SP Loop PV
When not during an SP ramp: same as the direct When not during an SP ramp: same as the reverse
action of the deviation high and low limits. action of the deviation high and low limits.

During an SP ramp: the operation is different in that During an SP ramp: the operation is different in that
the final loop SP is used instead of the present loop SP. | the final loop SP is used instead of the present loop SP.

SP high limit 10
X HYS ON ON HYS
Main setting Main setting
LoopSP —™ Loop SP—>
SP low limit 1 O
ON HYS HYS ON
Main setting Main setting

—
Loop 5P LoopSP —™

SP high and low limits 12 ®
ON HYS HYS ON ! HYS ; ON ; HYS i

Main setting*1 Sub-setting*1 Main setting*1 Sub-setting*1
Loop SP—* LoopSP —*
MV high limit 13 O
HYS ON ON HYS
Main setting Main setting
A My —>
MV low limit 14
ON z HYS + HYS ON
Main setting Main setting
My —> My —>
MV high and low limits 15 ®
ON % HYS HYS ON & HYS } ON HYS
Main setting*1 Sub-setting*1 Main setting*1  Sub-setting*1
My —> My —>
MFB opening high and 16 ®
low limits ON A HYS HYS & ON g HYS } ON HYS
Main setting*1 Sub-setting™1 Main setting*1 Sub-setting*1
MFB — MFB —*>

*1. If the main setting is greater than the sub-setting, operations are performed with the settings automatically swapped.

*2. If the target data is a real number (with decimal points), the displayed value may not match the main setting / sub-
setting, and the event may not turn ON or OFF. In this case, set the main setting / sub-setting to a value that allows for a
margin of 1U.
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Operation type | Setting Direct action Reverse action
Loop diagnosis 20 Turns on if the loop PV does not change according to the increase or decrease of the MV.
1

Use this setting to detect a failure of the actuator, etc.
® Settings

- Main setting: MV

- Sub-setting: loop PV

- ON delay time: diagnosis time
® Operation specifications

Turns ON if the loop PV set for the sub-setting (condition 1) is not reached within the
diagnosis time (ON delay time, condition 3) even though an MV greater than or equal to the
main setting was maintained (condition 2).

® Caution
To set the ON delay time, the user level (C079) must be set to Advanced.

The ON delay time is set to 0.0 s when the product is shipped.

For heating control For cooling control
t
LoopPV| Loop PV Area meeting condition 1
Sub-setting - -4 - - - - c oo HYS | Sub-setting
Area meeting

condition

- S

i
i
o = 1 HYS
v Time— T Time—
' i ' i
i ) i ' i
N:V E?ori?ii?ziuzng . NTV E Area meeting condition 2 .
I ' 1 1
I ' 1 1
Main setting--4----- e G- Main setting--1----- o e
i | ' i
1 ! 1 1
i i : i
H H .
| Condition 3 i Time— ! Condition 3 i Time—
| ON delay time H | ON delay time .
BV m by e OoN |
Time— Time —
If conditions 1 & 2 are met, ON delay starts If conditions 1 & 2 are met, ON delay starts
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Chapter 5. Functions

Operation type | Setting

Direct action Reverse action

Loop diagnosis 21
2

Turns on if the loop PV does not change according to the increase or decrease of the MV.

Use this setting to detect a failure of the actuator, etc.

® Settings
- Main setting: MV
-Sub-setting:  the amount of change in the loop PV from the time when the MV

exceeds the value set for the main setting
- ON delay time: diagnosis time
® Operation specifications
Turns ON if the loop PV does not reach the value obtained by adding (or subtracting)
the sub-setting value to (or from) the loop PV during the diagnosis time (ON delay time,

condition 1) even though an MV equal to or greater than the main setting was maintained
(condition 2).

® Note
To set the ON delay time, the user level (C079) must be set to Advanced.

The ON delay time is set to 0.0 s when the product is shipped.

For heating control For cooling control

t
Loop PV | ------mmmoooo o

Loop PV

Area meeting
Reference loop PV -f - -- £ ... & condition 1!

Sub-setting
(if 0 or more)

Reference loop PV - - - - - -~ Aieawiaafing -~ 1" Subsetting
dition 1 (if 0 or more)

i
)
.
‘ 3
} i \Area meeting '
MV MV icondition 2 :
i
. . .
Main setting - - : Main setting - - -~ - -5 - == ------o- Lomeen
. ! .
. ! .
3 3 3
T L
| Condition 3 1 Time—~ Condition 3 ' Time—
1 ON delay time ! 1 ON delay time ,
. .
v oN | o [oN |
Time—~ Time =

If conditions 1 & 2 are met, ON delay starts If conditions 1 & 2 are met, ON delay starts
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Operation type | Setting Direct action Reverse action
Loop diagnosis 22 Turns on if the loop PV does not change according to the increase or decrease of the MV.
3

Use this setting to detect a failure of the actuator, etc.
® Settings

- Main setting:  the amount of change in the loop PV from the time when the MV
reaches the high limit (100 %) or the low limit (0 %)

-Sub-setting:  the range of the absolute value of deviation (Loop PV — Loop SP) that
will turn off the event

- ON delay time: diagnosis time
- OFF delay time: time from power-on to event OFF
® Operation specifications
In direct operation of heating control, the event turns ON if:

-After the MV reaches its high limit, the amount of loop PV increase after the diagnosis
time (ON delay time) is less than the main setting.

-After the MV reaches its low limit, the amount of loop PV decrease after the diagnosis
time (ON delay time) is less than the main setting.

In a reverse operation of cooling control, the event turns ON if:

-After the MV reaches its high limit, the amount of loop PV decrease after the diagnosis
time (ON delay time) is less than the main setting.

-After the MV reaches its low limit, the amount of loop PV increase after the diagnosis time
(ON delay time) is less than the main setting.

The conditions below have priority over the conditions above, and if any of these conditions
is met, the event will turn OFF.

-The absolute value of deviation (Loop PV — Loop SP) is less than the sub-setting
However, after the absolute value of deviation exceeds the sub-setting, the event
turns OFF if the absolute value of deviation becomes less than the value obtained by
subtracting the hysteresis from the sub-setting.

-The time from the start of operation after power-on is less than the OFF delay time
® Caution

To set the ON and OFF delay times, the user level (C079) must be set to Advanced.
The ON and OFF delay times are set to 0.0 s when the product is shipped.

For heating control For cooling control
t Ref loop PV
Loop PV elerence joop Loop PV, Main setting (if 0 or moy
L T T HYS TN Weameeting | Main setting TN Aeameetingt #7 ___ A L HYS
] condition 11 (if 0 or more) ] condition} ] ] Mai )
Reference 7 o L\ T NS % Reference - oI i 7 _'i‘a“'"f;‘fi::i i (ifa(;rz;?:\ttl)rr]g)
loop PV 777777777~ M seftin (0 o loop PV | 1 ' ' '
. ' Main setting (if 0 or mgve) ' ' 1 Reference loop PV
' ' ' ' il ' ' '
! ' ! i Time— ! i ! . Time—
mv| o : M| o :
High limit - - - N R P High limit - - - » R e
1 I ! Area meeting, 1 ' | Area meeting;
! : | condition 2 : ' ! ! condition2 |
| Areameeting 1 ! i | Areameeting ! !
- ! condition2 ~ ! ' ! o ! condition2 | \
Low limit ----4-------- IS - - - 1 - - - - - Low limit - - -4===-=--- EEEER \ —
| Condition3 1 \Conditions 1 TiMe—>  Condition3 ! ICondition3 1 TiMe—>
1 ON delay time | ! ON delay time, ! ON delay time | ! ON delay time,
' ' ' ' ' ' ' I
v —Ton | o] v 1~—W =—=|ON
Time— Time—
If conditions 1 & 2 are met, ON delay starts If conditions 1 & 2 are met, ON delay starts
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Chapter 5. Functions

Operation type | Setting Direct action Reverse action
High limit 26
of standard HYS ON ON HYS
numerical Main setting Main setting
code
Value selected with a standard numerical code — | Value selected with a standard numerical code —
Low limit 27 r O
of standard ON HYS é ON HYS
numerical Main setting Main setting
code
Value selected with a standard numerical code — | Value selected with a standard numerical code —
High and 28 ®
low limits ON & Hys y Hvs 4 oN _é HYs A ON & HYs C*)_
of Stan.dard Main setting*1 Sub-setting*1 Main setting*1 Sub-setting*1
numerical
code Value selected with a standard numerical code — | Value selected with a standard numerical code —
PV change rate 29 Operates according to how much the loop PV value | Operates according to how much the loop PV value

changes.
Change in the value = Previous value — Current

value
L
on 4 ON _
Main setting Sub-setting Change in loop PV
or
® ®
on 4 i on _
Sub-setting Main setting Change in loop PV

Loop PV change rate —

changes.
Change in the value = Previous value — Current

value

ON

Main setting Sub-setting  Change in loop PV

Or

l ON l

Sub-setting Main setting Change in loop PV

Loop PV change rate —

® Caution

If the same change rate event is set for multiple event groups, the groups may be turned on

or off at different times.

To turn them on or off simultaneously, turn the power of this device off and then back on

after specifying the setting.
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Chapter 5. Functions

Operation type | Setting Direct action Reverse action

High limit of 55 The specified high or low limit of change is set in Event main setting. The loop PV is measured
PV change rate for every sampling cycle (unit: seconds) that is set by the Event sub-setting, and changes in the
Low limit of PV 56 loop PV are compared with the high or low limit to determine whether to turn the event on or
change rate off.

Events are turned ON and OFF according to the sampling cycle. Changes in the loop PV
between sampling cycles are ignored. The event hysteresis and event direct/reverse settings
are disabled. The event ON delay and event OFF delay can be combined.

When event setting > 0 (high limit event is normally used)

Loop PV

Event main setting

Time
i Sampling cycle : H
| E— H H
Operation of loop PV l—[
change rate high H ; OFF J ON . OFF
limit event H H H '
Operation of loop PV '—I '—l
change rate low } ] ON | OFF | ON
limit event ' ' ' '
Sampling ® @ ® @
When event setting < 0 (low limit event is normally used)
Loop PV
Event main setting
Event main setting
Event main setting
Time

i Sampling cycle
. P
Operation of loop ! '

PV change rate ; ’ ON IOFF ON

high limit event

Operation of loop
PV change rate

. : | OFF ON OFF
low limit event h + - a

Sampling @ @ @ @

® Caution

If the same change rate event is set for multiple event groups, the groups may be turned on
or off at different times.

To turn them on or off simultaneously, turn the power of this device off and then back on
after specifying the setting.

5-78



@‘ @add11 B4 sales@add-furnace.com

A@ USUN 10aa waswia 9Aa | & g.8883472

(D]D) Add Furnace Co.,Ltd.

azbil

66808170170 9@ 16621086000 & www.add-furnace.com

Chapter 5. Functions

Operation type | Setting Direct action Reverse action
High limit of 57 The specified change rate high or low limit is set in the Event main setting and the sampling
the change cycle is set in the Event sub setting. Specify a standard numerical code for [Operation No.
rate of definition]. The value specified by the standard numerical code is checked for every specified
standard sampling cycle and changes in the value are compared with the high or low limit value to
numerical determine whether to turn the event on or off. This is the same kind of operation as for the PV
code change rate high and low limits.
Low limit of 58
the change
rate of
standard
numerical
code
Alarm (status) 61 Alarm (alarm codes AL -ALYE) Alarm (alarm codes RLD {-AL9E)
ON when an alarm occurs, OFF otherwise OFF when an alarm occurs, ON otherwise
READY (status) 62 ON in READY mode OFF in READY mode
OFF in RUN mode ON in RUN mode
MANUAL 63 ON in MANUAL mode OFF in MANUAL mode
(status) OFF in AUTO mode ON in AUTO mode
RSP (status) 64 ON in RSP mode OFF in RSP mode
OFF in LSP mode ON in LSP mode
AT in progress 65 ON when AT is running OFF when AT is running
(status) OFF when AT is stopped ON when AT is stopped
SP ramp in 66 ON during SP ramp OFF during SP ramp
21(;?;;55 OFF when there is no SP ramp or it is ON when there is no SP ramp or it is
completed, or during pattern operation completed, or during pattern operation
Control direct 67 ON during direct action (cooling) OFF during direct action (cooling)
action (status) . . . . . .
OFF during reverse action (heating) ON during reverse action (heating)
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Operation type | Setting Direct action Reverse action

Timer (status) 70 The direct and reverse action settings are disabled for timer events.

To use timer events, set the operation type to Timer stop/start selection in the Internal
Contacts bank. Multiple timer events can be controlled by a separate internal contact by
setting event channel specification in the Internal Contacts bank.

® Settings
-ON delay time:  Time until the event changes from OFF to ON after the DI changes
from OFF to ON
- OFF delay time:  Time until the event changes from ON to OFF after the DI changes
from ON to OFF

® Operation specifications
-Turns ON if DI ON continues for the ON delay time or longer.
-Turns OFF if DI OFF continues for the OFF delay time or longer.
-In other cases, the current status is retained.

DI ON

' OFF-delay time

0 o~
Internal event

Time —

ON-delay timeE

® Caution
To set the ON and OFF delay times, the user level (C079) must be set to Advanced.
The ON and OFF delay times are set to 0.0 s when the product is shipped.

Event channel specification in the Internal Contacts bank is set to 0 when the product is
shipped. With this setting, a timer can be started or stopped for all internal events by a
single internal contact.

If the setting is changed to 1 or more, a timer can be started or stopped for one specified
internal event by one internal contact.
To change the setting, the user level (C079) must be set to Advanced.

Estimating 71 ON during control with estimated position OFF during control with estimated position
MFB (status)

OFF when not estimating ON when not estimating
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Chapter 5. Functions

H Operation type

The operation type can be set for internal events.

Item (bank) Display Description Initial value | User level
Internal event 1 operation type E Il 0: No event 0 Simple,
. . - 1 1: PV high limit standard,
(Event Configuration Bank) 2: PV low limit advanced
3: PV high and low limits
- 4: Deviation high limit
Internal event 2 operation type E E 1 5. Deviation low limit
(Event Configuration Bank) = 6: Deviation high and low limits
7: Deviation high limit (final SP reference)
8: Deviation low limit (final SP reference)
Internal event 3 operation type r o 9: Deviation high and low limits (final SP
. . E HL ( reference)
(Event Configuration Bank) . 10: SP high limit

11: SP low limit
12: SP high and low limits
Internal event 4 operation type E LI o 13: MV high limit
L 14 mviow limit
15: MV high and low limits
16: MFB opening high and low limits

(Event Configuration Bank)

Internal event 5 operation type ro 20: Loop diagnosis 1

) ) E SL ( 21: Loop diagnosis 2
(Event Configuration Bank) . 22: Loop diagnosis 3
26: High limit of standard numerical code
27: Low limit of standard numerical code
Internal event 6 operation type E E 1 28: High and low limits of standard

.l— ( numerical code

29: PV change rate
55: High limit of PV change rate
Internal event 7 operation type Ar | 56: L(?W I'.m'F of PV change rate

) ) E e | 57: High limit of the change rate of
(Event Configuration Bank) . standard numerical code
58: Low limit of the change rate of

standard numerical code
Internal event 8 operation type 1 61: Alarm (status)
E E,L ( 62: READY (status)

63: MANUAL (status)
64: RSP (status)
65: AT in progress (status)
66: SP ramp in progress (status)
67: Control direct action (status)
70: Timer (status)
71: Estimating MFB (status)

(Event Configuration Bank)

(Event Configuration Bank)

Note

o The functions available vary depending on the operation type.
(" W Event operation type and available functions (p. App.-2) (for details)
E] Handling Precautions

« Do not set an operation type number that is not listed in the description or
that is for a function not supported by the model. Unintended values may
result.
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Chapter 5. Functions

B Direct/Reverse

Direct/reverse that is associated with the operation type setting can be set.

Item (bank) Display Description Initial value | User level
Internal event 1 direct/reverse E r 0: Direct 0 Simple,
'-I- 1: Reverse standard,

(Event Configuration Bank)

Internal event 2 direct/reverse E E r
LC

(Event Configuration Bank)

Internal event 3 direct/reverse E 3 r
LC

(Event Configuration Bank)

Internal event 4 direct/reverse E Ll r
LC

(Event Configuration Bank)

Internal event 5 direct/reverse E 5 r
LC

(Event Configuration Bank)

Internal event 6 direct/reverse E E r
LC

(Event Configuration Bank)

advanced

Internal event 7 direct/reverse E Aar
(Event Configuration Bank) L

Internal event 8 direct/reverse E B r
LC

(Event Configuration Bank)

« If [Internal event 1-8 operation type] is set to 0 (No event), [Internal event 1-8
direct/reverse] is not displayed.

Ned Operation (p. 5-72)(for the operation of internal events according to the
direct/reverse setting)
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Chapter 5. Functions

H Standby
Standby that is associated with the operation type setting can be set.
Item (bank) Display Description Initial value User level
Internal event 1 standby E r 0: None 0 Standard
(Event Configuration Bank) l'l- 1: Standby Advanced
Internal event 2 standby E E r 3 2: Standby +
(Event Configuration Bank) L standby when the

Internal event 3 standby

(Event Configuration Bank)

E3Cd

Internal event 4 standby

(Event Configuration Bank)

EHCS

Internal event 5 standby

(Event Configuration Bank)

ESCS

Internal event 6 standby

(Event Configuration Bank)

EbLS

Internal event 7 standby

(Event Configuration Bank)

E L

Internal event 8 standby

(Event Configuration Bank)

EBLS

SPis changed

Note

« If [Internal event 1-8 operation type] is set to 0 (No event), [Internal event 1-8
standby] is not displayed.

o The functions available vary depending on the operation type.
> m Event operation type and available functions (p. App.-2) (for details)
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Chapter 5. Functions

B Event status in READY mode

The event status in READY mode that is associated with the operation type setting

can be set.
Item (bank) Display Description Initial value User level
Internal event 1 event state at READY E r 0: Remain ON 0 Standard
(Event Configuration Bank) '-L 1: Forced OFF Advanced

Internal event 2 event state at READY

(Event Configuration Bank)

EcCH

Internal event 3 event state at READY

(Event Configuration Bank)

E3CH

Internal event 4 event state at READY

(Event Configuration Bank)

EHCH

Internal event 5 event state at READY

(Event Configuration Bank)

ESCH

Internal event 6 event state at READY

(Event Configuration Bank)

EBCH

Internal event 7 event state at READY

(Event Configuration Bank)

ar
o

Internal event 8 event state at READY

(Event Configuration Bank)

EBCH

« If [Internal event 1-8 operation type] is set to 0 (No event), [Internal event 1-8

event state at READY] is not displayed.

Note

o The functions available vary depending on the operation type.
€ W Event operation type and available functions (p. App.-2) (for details)
E] Handling Precautions
« The standby function makes it possible to have an event not turn ON
even if the ON conditions (before reversing) are satisfied after this
device’s power has just been turned ON or when the mode is switched
from READY to RUN. The event will turn ON after the OFF conditions are
satisfied if the ON conditions are satisfied again.

« “Standby + standby when the SP is changed”is a function that reactivates
the standby function when the SP or LSP group No. is changed, in
addition to the regular standby function operation. However, if the
changed SP is the same as the previous one or if the SP does not change
after a change of LSP group No., the device does not enter standby mode.

READY

When changed from READY to RUN

Event status in READY mode

Standby setting

0: Remain ON

1: Forced OFF

0: Remain ON

1: Forced OFF

0: None Normal operation | OFF Normal operation | Normal operation
1: Standby OFF OFF OFF (standby OFF (standby
status) status)
2: Standby + standby when the SPis | OFF OFF OFF (standby OFF (standby
changed status) status)
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Chapter 5. Functions

H Delay time unit

Delay time unit associated with the operation type setting can be set.

Item (bank) Display Description Initial value User level
Internal event 1 delay unit E r 0:1s 0 Advanced
(Event Configuration Bank) l'l‘ 1: 1 min
Internal event 2 delay unit E E r 5 21h
(Event Configuration Bank) -L
Internal event 3 delay unit E 3 r 5
(Event Configuration Bank) -l‘
Internal event 4 delay unit E Ll r 5
(Event Configuration Bank) -
Internal event 5 delay unit E S r S
(Event Configuration Bank) -l‘
Internal event 6 delay unit E E r S
(Event Configuration Bank) -l‘
Internal event 7 delay unit E Aar
(Event Configuration Bank) L
Internal event 8 delay unit E E r 5
(Event Configuration Bank) -l‘

« If [Internal event 1-8 operation type] is set to 0 (No event), [Internal event 1-8
delay unit] is not displayed.
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Chapter 5. Functions

H Delay time decimal point position

Delay time decimal point position associated with the operation type setting can be

set.
Item (bank) Display Description Initial value User level

Internal event 1 E r 0: No decimal point 0 Advanced
Delay time decimal point position I 1: 1 digit after the

(Event Configuration Bank) decimal point

Internal event 2 E E r E 2: 2 digits after the

Delay time decimal point position L decimal point

(Event Configuration Bank) 3: 3 digits after the

Internal event 3 E 3 r decimal point

Lb

Delay time decimal point position
(Event Configuration Bank)

Internal event 4 E L‘E E

Delay time decimal point position
(Event Configuration Bank)

Internal event 5 E 5[ E

Delay time decimal point position
(Event Configuration Bank)

Internal event 6 E EE E

Delay time decimal point position
(Event Configuration Bank)

Internal event 7 E Aar
L

Delay time decimal point position
(Event Configuration Bank)

Internal event 8 E B[ E

Delay time decimal point position
(Event Configuration Bank)

« If [Internal event 1-8 operation type] is set to 0 (No event), [Internal event 1-8
delay time decimal point position] is not displayed.
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H Operation No. definition

Specify the standard numerical code that is used when [Internal event 1-8
operation type] is set to 26 (High limit of the standard numerical code), 27 (Low
limit of the standard numerical code), 28 (High and low limits of the standard
numerical code), 57 (High limit of the change rate of the standard numerical code),
or 58 (Low limit of the change rate of the standard numerical code).

Item (bank) Display Description Initial value |  User level
Internal event 1 operation No. E (i 2048-3071: Standard 2048 Simple,
definition l.l_ | numerical codes Standard,
(Event Configuration Bank) Advanced
Internal event 2 operation No. 7
definition EEL (

(Event Configuration Bank)

Internal event 3 operation No. E Hr =
|

definition

(Event Configuration Bank)

Internal event 4 operation No. E Ll |
Lo

definition

(Event Configuration Bank)

Internal event 5 operation No. E S 7
Lo

definition

(Event Configuration Bank)

Internal event 6 operation No. E E T
- |

definition

(Event Configuration Bank)

Internal event 7 operation No. =T
definition E l.l_ |
(Event Configuration Bank)

Internal event 8 operation No. r
definition E E,l_ (

(Event Configuration Bank)

@ Handling Precautions

« If astandard numerical code for a value that is determined later in the
processing order than this process is set, the value from the previous sampling
cycle will be used.

(> W Processing order (p. App.-1) (for the processing order)
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H Main setting, sub-setting, hysteresis

The main setting, sub-setting, and hysteresis associated with the operation type
setting can be set.

Item (bank) Display Description Initial value User level
Internal event 1 main setting E ( —19999 to +19999 U 0 Simple,
(Event Bank) | The number of decimal places changes standard,
- - advanced

according to the operation type.

For some operation types, the range is 0 to

19999 U.
Internal event 1 sub-setting E |5 Ij —19999 to +19999 U 0
(Event Bank) '- The number of decimal places changes

according to the operation type.

For some operation types, the range is 0 to

19999 U.
Internal event 1 hysteresis E ( H H 0to 19999 U 5
(Event Bank) '- The number of decimal places changes

according to the operation type.
Internal event 2 main setting E E Same as for Internal event 1 main setting 0
(Event Bank)
Internal event 2 sub-setting E E 5 h Same as for Internal event 1 sub-setting 0
(Event Bank) .
Internal event 2 hysteresis E E H H Same as for Internal event 1 hysteresis 5
(Event Bank) .
Internal event 3 main setting E 3 Same as for Internal event 1 main setting 0
(Event Bank)
Internal event 3 sub-setting E 3 5 h Same as for Internal event 1 sub-setting 0
(Event Bank) .
Internal event 3 hysteresis E 3 H |:| Same as for Internal event 1 hysteresis 5
(Event Bank) .
Internal event 4 main setting E L' Same as for Internal event 1 main setting 0
(Event Bank)
Internal event 4 sub-setting E L' 5 h Same as for Internal event 1 sub-setting 0
(Event Bank) .
Internal event 4 hysteresis E L' H EI Same as for Internal event 1 hysteresis 5
(Event Bank) .
Internal event 5 main setting E 5 Same as for Internal event 1 main setting 0
(Event Bank)
Internal event 5 sub-setting E 5 5 b Same as for Internal event 1 sub-setting 0
(Event Bank) .
Internal event 5 hysteresis E 5 H |:| Same as for Internal event 1 hysteresis 5
(Event Bank) .
Internal event 6 main setting E E Same as for Internal event 1 main setting 0
(Event Bank)
Internal event 6 sub-setting E E 5 Ij Same as for Internal event 1 sub-setting 0
(Event Bank) .
Internal event 6 hysteresis E E H H Same as for Internal event 1 hysteresis 5
(Event Bank) .
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Item (bank) Display Description Initial value | User level

Internal event 7 main setting E T Same as for Internal event 1 main setting 0 Simple,
standard,
(Event Bank) l
- - advanced

Internal event 7 sub-setting E T 5 h Same as for Internal event 1 sub-setting 0
(Event Bank) l-
Internal event 7 hysteresis E T H H Same as for Internal event 1 hysteresis 5
(Event Bank) '
Internal event 8 main setting E E Same as for Internal event 1 main setting 0
(Event Bank)
Internal event 8 sub-setting E E S b Same as for Internal event 1 sub-setting 0
(Event Bank) .
Internal event 8 hysteresis E E H H Same as for Internal event 1 hysteresis 5
(Event Bank) .

o Internal event 1-8 main setting / sub-setting / hysteresis are not displayed if these
settings are not required for the operation type.

« €7 For the operation of internal events according to the main setting, sub-setting,
and hysteresis, see “Operation” (p. 5-72 to p. 5-80).
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H ON delay time, OFF delay time
ON delay is a function that delays the timing at which the internal event status is
changed from OFF to ON.
OFF delay is a function that delays the timing at which the internal event status is
changed from ON to OFE
Note that, if the operation type is set to 20 (loop diagnosis 1), 21 (loop diagnosis 2),
22 (loop diagnosis 3), or 32 (timer), it operates as a different function.
!?“Operation” (p. 5-72 to p. 5-80)
The ON and OFF delay times can be specified by the parameters below.

Item (bank) Display Description Initial value | User level

Internal event 1 ON delay time E 0to 19999 U 0.0s Advanced

(Event Bank)

(
N
Internal event 1 OFF delay time (
(Event Bank) E I.D F

Internal event 2 ON delay time
(Event Bank) E ED n
Internal event 2 OFF delay time
(Event Bank) E ED F
Internal event 3 ON delay time
(Event Bank) E 30 n
Internal event 3 OFF delay time
(Event Bank) E 30 F
Internal event 4 ON delay time
(Event Bank) E L'D M
Internal event 4 OFF delay time
(Event Bank) E L'D F
Internal event 5 ON delay time
(Event Bank) E SD M
Internal event 5 OFF delay time
(Event Bank) E SD F
Internal event 6 ON delay time
(Event Bank) E ED ]

Internal event 6 OFF delay time
(Event Bank) E ED F

Internal event 7 ON delay time A
(Event Bank) E nan

Internal event 7 OFF delay time =
(Event Bank) o F

Internal event 8 ON delay time
(Event Bank) E B aon

Internal event 8 OFF delay time
(Event Bank) E BD F

« If [Internal event 1-8 operation type] is set to 0 (no event), the internal event
ON delay time and OFF delay time settings are not displayed.

o The unit for the delay time is the value set for [Internal event 1-8 delay unit].

o The setting range for delay time varies according to the setting for [Internal event
1-8 delay time decimal point position].
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5-9  Current Transformer (CT) Input

You can, for example, measure alternating current by the true RMS method or detect the status of a heater and
actuator by using two inputs if this device is a model with two CT inputs or two micro CT inputs, or by usinga CT
input on a model with CT/VT input.

The following is a functional block diagram.

CT measurement

(CT/VT Bank [ £Y,E2kY, L ino, Cdno, T Ik, DR}

Y
CT conversion

(CT/VTBank T {en, £2kn, T ILP, C2LP)

Y
CT compensation

(CT/VTBank T IrR, E2rR, T ikl , Cebt, D FL, CEFL)

M

Y

CT current when output ON, CT current when output OFF, time

proportional current

Y
CT error detection
(CT/VT Bank T tho, Eche, T 1al, C2al, L 1S5, £255,
T iHY, CeHY, € idk, Cedt, € 1L, Cell)

H CT measurement

Item (bank) Display Description Initial value | User level
CT1 operation type (CT/VT (| 0: Continuous current measurement 0 Simple,
Bank) [ l.t H 1: Heater burnout detection Standard,
CT2 operation type (CT/VT r Advanced
Bank) _ Elt H
CT1 output (CT/VT Bank) [ i Dt 0: Control output 1 0
L U-l [m] 1: Control output 2
CT2 output (CT/VT Bank) r EI - 2: Event output 1
L -|-I (] 3: Event output 2
4: Event output 3
CT1 measurement wait time o 30-300 ms 30 Simple,
(CT/VT Bank) [y Standard,
CT2 measurement wait time r E | Advanced
(CT/VT Bank) L t )

o When 0 (Continuous current measurement) is set to CT operation type, current
is constantly measured.
When 1 (Heater burnout detection) is set, different types of current value are
measured depending on the ON/OFF status of the output to be monitored, which
is specified with the CT1(/2) output setting.
The measurable current values and detectable errors, which depend on the CT
operation type, are shown in the table below.
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CT operation type

Current value type

Current measurement capability

Error detection

Error detection

0: Continuous
current
measurement

setting
Current when Measurable Heater burnout Current low limit error
output ON detection threshold | (Current < set value)
Overcurrent Current high limit error
detection threshold | (Current > set value)
Current when Not measurable (current=0 A) None None
output OFF
Time proportional Not measurable (current =0 A) None None

current

1: Heater burnout
detection

Current when Measurable Heater burnout Heater burnout

output ON detection threshold | (Current < set value)
Overcurrent Overcurrent
detection threshold | (Current > set value)

Current when Measurable Short-circuit Short-circuit

output OFF detection threshold | (Current > set value)

Time proportional
current

Measurable when the Operation
type setting of the target
output specified by the CT1(/2)
output setting is 1 (Time
proportional output) and the
Time proportional operation
type setting is set to 1 (Priority
on actuator service life).
Otherwise, not measurable
(current=0A).

None

None

« For control using a thyristor, set [CT operation type] to 0 (continuous current
measurement). With this setting, current is measured in phase angle control that
uses a thyristor.

o If the CT operation type setting is 1 (Heater burnout detection), the CT
measurement wait time setting can be used to specify the time from change in the
monitored output ON/OFF status to the start of current measurement.

o The time proportional current can be calculated using the following formula:
Time proportional current = Current when output ON x V (Time proportional
output ON time + Time proportional cycle)

« To use the time proportional current, set [Time proportional operation type] to
1 (Priority on actuator service life).
If [Time proportional operation type] is set to 0 (Priority on controllability), the
time proportional current is 0 A.

o The detection statuses for heater burnout, overcurrent, and short-circuit are
applied to standard bits.
In continuous current measurement, a current low limit error is reflected in
the standard bit for heater burnout detection, and a current high limit error is
reflected in the standard bit for overcurrent detection.
> W Standard bit numbers and standard numerical codes (p. App.-3)

If 1 (Heater burnout detection) is set for the CT operation setting, the current
when output ON/OFF is updated as follows.
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Measurement of current
when output is ON is updated.

Cl':measuremé‘nt
| wait time |

100 ms

Chapter 5. Functions

Measurement of current Previous value of current
when output is ON is updated. when output is ON is retained.
v v \Y4

CT‘Lmeasureme‘"\t

I I I
| | |
| | |
\ 100 ms \ | wait time | 100 ms |
) ) |

r< > >

| |
Output status ON

to be monitored OFF

H CT conversion

]

I 1 I I T T T
(o E—

—

< > I I 1 1

CTimeasuremant 100 ms | CTimeasurement 100 ms | 100ms |

I wait time | ! I wait time | ! !

' ' ! ' | | |
N A A

Measurement of current
when output is OFF is updated.

Measurement of current
when output is OFF is updated.

Previous value of current

when output is OFF is retained.
When the ON/OFF output status of the OUT terminal has been maintained for at
least 100 ms plus the wait time for CT measurement, the current when output ON/
OFF is updated.
If the period of OUT terminal ON/OFF output is shorter than 100 ms plus the wait
time for CT measurement, the previous value of the current when output ON/OFF
is retained.
If the MV changes to 0 % due to a temperature drop in READY mode or during
reverse action, the previous value of the current when output ON is retained.

Item (bank) Display Description Initial value | User level

CT1 CT turn num (CT/VT Bank) o 100-6000 turns 800 Advanced
L IEn

CT2 CT turn num (CT/VT Bank) r
LcEn

CT1 number of power wire 1 1-6 times 1

passes (CT/VT Bank) [

CT2 number of power wire ~

passes (CT/VT Bank) |y g P

o For the number of turns, set the number of turns of the CT connected to this device.

« For the number of power wire passes, set the number of times that the power wire
passes through the hole in the CT.
For example, if the power wire passes through the hole of the CT twice as shown
in the following figure, set 2.

N, T0 relay, power supply, etc.

Power wire
To heater, etc.«—

CTinput

Model C2/C3
« Make sure to specify a suitable number of turns and power wire passes for the
connected CT.
The display range and the current measurement range vary depending on the
number of turns of the CT and power wire passes through the CT.
The display range and the current measurement range are calculated using the
expression below. (Any digits after the displayed digits are cut off.)
Display range low limit (A) = 0.0
Display range high limit (A) = Number of turns + (16 x number of power wire
passes) X 2.2 x M
Current measurement range low limit (A) = Number of turns + (800 x number
of power wire passes) x M
Current measurement range high limit (A) = Number of turns + (8 x number of
power wire passes) x M 5.93
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However, M is 1.0 for models with two CT inputs or CT/VT input and 0.1 for
models with micro CT input.

The following table shows an example of the display range (allowable measured
current) and the current measurement range determined by the number of turns
and power wire passes of the CT. The current measurement range is shown in

parentheses.

If the current value exceeds the high limit of the display range, it is limited to the
high limit of the display range and a CT1/CT input error (AL | {) or CT2/VT input
error (AL 12) occurs.
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@ If a model with two CT inputs or CT/VT input is used
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Number of turns
Number of 100 turns 800 turns 1000 turns 2000 turns 6000 turns
power wire passes
1 0.0-13.7A 0.0-110.0 A 0.0-1375A 0.0-275.0A 0.0-825.0A
(0.1-12.5A) (1.0-100.0 A) (1.2-125.0 A) (2.5-250.0 A) (7.5-750.0 A)
2 0.0-6.8 A 0.0-55.0A 0.0-68.7 A 0.0-1375A 0.0-4125A
(0.0-6.2 A) (0.5-50.0 A) (0.6-62.5 A) (1.2-125.0 A) (3.7-375.0A)
6 0.0-2.2A 0.0-183A 0.0-229A 0.0-45.8 A 0.0-1375A
(0.0-2.0A) (0.1-16.6 A) (0.2-20.8 A) (0.4-41.6 A) (1.2-125.0A)
@ If a model with micro CT input is used
Number of turns
Number of 100 turns 800 turns 1000 turns 2000 turns 6000 turns
power wire passes
1 0.00-1.37 A 0.00-11.00 A 0.00-13.75 A 0.00-27.50 A 0.00-82.50 A
(0.01-1.25A) (0.10-10.00 A) (0.12-12.50 A) (0.25-25.00 A) (0.75-75.00 A)
2 0.00-0.68 A 0.00-5.50 A 0.0-6.87 A 0.00-13.75A 0.00-41.25A
(0.00-0.62 A) (0.05-5.00 A) (0.06-6.25 A) (0.12-12.50 A) (0.37-37.50 A)
6 0.00-0.22 A 0.00-1.83 A 0.00-2.29 A 0.00-4.58 A 0.00-13.75 A
(0.00-0.20 A) (0.01-1.66 A) (0.02-2.08 A) (0.04-4.16 A) (0.12-12.50 A)

E] Handling Precautions

« Do not apply a current above the allowable input current for CT input
(0-150 mA AC with a peak current of 212 mA for models with two CT
inputs or CT/VT input and 0-15.0 mA AC with a peak current of 21.2 mA
for models with micro CT input). Exceeding the high limit may cause a
malfunction.

Recommended current transformers are as follows:

e If a model with two CT inputs or CT/VT input is used

Azbil Corporation QN206A Hole diameter: 5.8 mm
800 turns

QN212A Hole diameter: 12 mm
800 turns

¢ If a model with micro CT input is used

U.R.D. Co,, Ltd. CTL-6-S-Z Hole diameter: 5.8 mm
Precision Purpose CTL-Z series 800 turns
CTL-12-S30-10Z Hole diameter: 12 mm
1000 turns
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H CT compensation

Item (bank) Display Description Initial value | User level
CT1 ratio (CT/VT Bank) | 0.001 to 19.999 1.000 Advanced
L irA
CT2 ratio (CT/VT Bank) r
LcrA
CT1 bias (CT/VT Bank) o) —1999.9 to 1999.9 (for models with two CT 0.0
[ l.h ) inputs or CT/VT input)
CT2 bias (CT/VT Bank) r | ~199.99 to 199.99 (for models with micro
[ Ehl CT input)
CT1 filter (CT/VT Bank) | F ) 0.0-120.0s 0.1
Lo
CT2 filter (CT/VT Bank) r E F )
LLC) L

o The CT ratio and CT bias settings can compensate for the influence of the
coupling coefficient of the current transformer and other factors.
Ratio and bias compensation can be expressed with the following equation:
OUT = (IN x RA) + BI
IN: Operation input
OUT: Operation result
RA: Ratio setting
BI: Bias setting

o The CT filter settings can be used to apply first-order lag filter compensation
according to the expression below.
The larger the setting is, the less likely it is that the measured value will change.

OUT = OUTLasT + (IN — OUTraAsT) + (T = Ts + 1)

IN: Input to the filter

T: Filter setting (s)

OUT: Current filter calculation output
OUTtLasT: Previous filter calculation output
TS: Update cycle (fixed at 0.1 s)

« The CT filter is disabled in the following cases:
- If the current when the output is ON (or OFF) is not measured.
- If there is a CT1 or CT input error (AL { 1), or a CT2 or VT input error (AL 12).
- If the setting for CT number of turns or power wire passes is changed.
The reference coupling coefficient values for recommended current transformers
are shown in the table below.

You may be able to reduce indication errors by setting this value to the CT ratio.

Recommended current transformer Coupling coefficient (reference value)

Azbil Corporation 0.98
QN206A (hole diameter: 5.8 mm, 800 turns)

QN212A (hole diameter: 12 mm, 800 turns)
Precision Purpose CTL-Z series from U.R.D. Co,, Ltd. 0.99

CTL-6-S-Z (hole diameter: 5.8 mm, 800 turns)

CTL-12-530-10Z (hole diameter: 12 mm, 1000 turns)
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B CT error detection

Item (bank) Display Description Initial value | User level

CT1 heater burnout detection
threshold (CT/VT Bank)

CT2 heater burnout detection
threshold (CT/VT Bank)

( 0.0 to 1999.9 (for models with two CT 0 Advanced
l.h (] inputs or CT/VT input)

E h 0.00 to 199.99 (for models with micro CT
i O input)

CT1 overcurrent detection \ 0
threshold (CT/VT Bank) ([ ]
CT2 overcurrent detection r
threshold (CT/VT Bank) ED L
CT1 short-circuit detection cr 0
threshold (CT/VT Bank) |_ [

CT2 short-circuit detection
threshold (CT/VT Bank)

CT1 hysteresis (CT/VT Bank)

cal
E.H H 0.5/0.05

CT2 hysteresis (CT/VT Bank)

J
pa
LC

.

rmrajryyrayrayyragrayragrag i

CT1 delay time (CT/VT Bank) ( 0.0-1999.9 s 2.0
idt

CT2 delay time (CT/VT Bank) EI d t

CT1 condition for restoring not- nir 1024-2047: Standard bit numbers 1024

measured status (CT/VT Bank) (]

CT2 condition for restoring not- V-

measured status (CT/VT Bank) EU [

« If the current when output ON is less than or equal to the CT heater burnout
detection threshold setting, heater burnout is detected.
If the CT heater burnout detection threshold setting is 0.0, the detection function
is stopped.

« As a general guide, set the CT heater burnout detection threshold at around the
midpoint between the measured value at normal times and the measured value
at burnout. In addition, make sure that the difference between the CT heater
burnout detection threshold and the measured value at normal times is 2.5 % FS
or more of the current measurement range.

Current at normal times + Current at burnout
2

Value to be set =

» When the CT operation type setting is 0 (Continuous current measurement),
a current low limit value error can be detected using the CT heater burnout
detection threshold setting as the low limit.

« If the current when output ON is greater than or equal to the CT overcurrent
detection threshold, an overcurrent is detected.

If the CT overcurrent detection threshold setting is 0.0, the detection function is

stopped.

« As a general guide, set the CT overcurrent detection threshold at around the
midpoint between the measured value at normal times and the measured value
when there is an overcurrent. In addition, make sure that the difference between
the CT overcurrent detection threshold and the measured value at normal times
is 2.5 % FS or more of the current measurement range.

Current at overcurrent + Current at normal times
2

Value to be set =

5-97



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. P a
66808170170 9@ 16621086000 & www.add-furnace.com

Chapter 5. Functions

« If the CT operation type setting is 0 (Continuous current measurement),
a current high limit value error can be detected using the CT overcurrent
detection threshold as the high limit.

o If the current when output OFF is greater than or equal to the CT short-circuit
detection threshold setting, a short circuit is detected.
If the CT short-circuit detection threshold setting is 0.0, the detection function is
stopped.

« As a general guide, set the CT short-circuit detection threshold at around the
midpoint between the measured value at normal times and the measured value
when there is a short circuit. In addition, make sure that the difference between
the CT short-circuit detection threshold and the measured value at normal
times is 2.5 % FS or more of the current measurement range.

Current at short circuit + Current at normal times
2

Value to be set =

« If the CT operation type setting is 0 (Continuous current measurement), the
detection function is stopped.

« The CT hysteresis settings can be used to apply the same hysteresis for heater
burnout detection, overcurrent detection, and short-circuit detection.

o The CT delay time settings can be used to set the same ON delay time for heater
burnout detection, overcurrent detection, and short-circuit detection.
This delay timer starts or is reset according to the conditions in the table below.

Detection type Start condition Reset condition
Heater burnout |Current when output ON < Heater burnout  [Current when output ON > Heater burnout detection threshold +
detection detection threshold Hysteresis
Overcurrent Current when output ON > Overcurrent Current when output ON < Overcurrent detection threshold —
detection detection threshold Hysteresis
Short-circuit Current when output OFF > Short-circuit Current when output OFF < Short-circuit detection threshold -
detection detection threshold Hysteresis

Reference

« If heater burnout detection, overcurrent detection, or short-circuit detection
is ON (detection enabled), it remains ON (detection enabled) even if the reset
conditions for the delay timer are met.

To turn OFF detection (detection disabled), disable measurement.

When the CT operation type setting is 0 (Continuous current measurement),
the delay timer is constantly updated every millisecond.

When the CT operation type setting is 1 (Heater burnout detection), the delay
timer is updated every millisecond according to the ON/OFF status of the
output to be monitored.

The delay timer is updated only while the monitored output is ON during
heater burnout detection and overcurrent detection because the current
when output ON is what is being monitored.

The delay timer is updated only while the monitored output is OFF during
short-circuit detection because the current when output OFF is what is being
monitored.

For example, the operation of heater burnout detection is shown in the
following figure.
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Chapter 5. Functions

Current when output ON
A

Heater burnout Hysteresis

detection threshold I T
»Time
ON
Output status to be monitored l_l LI
OFF
. If the output terminal to be monitored is
Delayilmer // .a—|_OFF, the delay timer is not updated.
Delay time
— o

Time
ON

Heater burnout detection [ ;
OFF |

« The CT condition for restoring not-measured status setting can be used to
specify the criterion for restoring “not-measured” status for the current when
output ON or the current when output OFF, using a standard bit.

Use the setting to stop burnout detection from continuing even though
control has stopped after burnout is detected.

- The CT condition for restoring not-measured status is used to turn OFF
(disable) heater burnout detection, overcurrent detection, and short-circuit
detection until the current when output ON and the current when output
OFF are measured again.

- Measurement remains disabled while the standard bit specified for the CT
condition for restoring not-measured status setting is ON.
While measurement is disabled, CT1/CT input errors (AL11) and CT2 input
errors (AL12) will not occur.

- Heater burnout detection, overcurrent detection, and short-circuit detection
are not turned OFF (disabled) until the current when output ON or the
current when output OFF is updated to the specified measured value.

To force heater burnout detection, overcurrent detection, or short-circuit
detection to turn OFF, turn ON the standard bit specified for the CT condition
for restoring not-measured status setting.

m Handling Precautions

« Do not set [CT condition for restoring not-measured status] to the
standard bit No. 1952/1953 (CT current when output ON was measured)
or 1960/1961 (CT current when output OFF was measured) that has
already been set for the same channel. If set, the measurement status
related to CT output will not change.

If a standard bit No. for a bit status that is determined later in the
processing order than this process is set, the bit status from the previous
sampling cycle will be used.

> M Processing order (p. App.-1) (for the processing order)

If [CT condition for restoring not-measured status] is set to the following
standard bits that have been set for a channel with a greater channel
No. than the channel being configured, the bit status from the previous
sampling cycle will be used.

1120/ 1121: Heater burnout detection

1128/ 1129: CT overcurrent detection

1136/1137: CT short-circuit detection

1818/1819: CT input error

1952/ 1953: CT current when output ON was measured

1960/ 1961: CT current when output OFF was measured
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Chapter 5. Functions

5-10 VT (Voltage Transformer) Input

If a model with CT/VT input is used, one VT input can be used, for example, to measure the AC voltage and heater
resistance with true RMS.

The following is a functional block diagram.

VT measurement

Y
VT conversion

(CT/VT Bank ut Pr, ul SE)

Y
VT compensation

(CT/VT Banku! rR, ut bl , ul FL)

Y

VT voltage, resistance

H VT measurement

« When 0 (Continuous current measurement) is set for CT operation type, VT
voltage is always measured and the resistance is derived.
When 1 (Heater burnout detection) is set, the VT voltage is measured and the
resistance is derived as follows.
When the output to be monitored as specified by the CT1(/2) output setting is
ON: The VT voltage is measured in sync with the current when output ON to
derive the resistance.
When the output to be monitored specified by the CT1(/2) output setting is OFF:
The previous value is retained and the VT voltage is not measured. The previous
resistance is also retained.

The resistance is derived with the formula below:
Resistance (Q) = VT voltage (V) + Current when output ON (A)

If 1 (Heater burnout detection) is set for the CT operation setting, the VT voltage
and resistance value are updated as shown below.

VT voltage; measured VT voltage; measured VT voltage; previous
resistance value is updated resistance value is updated resistance value is retained
v v 4

| | |

[ ! ! T !

Imeasurement!  100ms ' 100 ms ' Imeasurement! 100 ms !

I wait time | ! ! I wait time | !

| | | | >, 1

ON
Output status to be monitored
OFF I 1 I ] T T T
e = ! ! X
I I I
‘measurement: 100 ms | : measuvement: 100 ms | 100 ms |
. wait time |, | , wait time . | |
A A A
VT voltage; previous VT voltage; previous VT voltage; previous
resistance value is retained resistance value is retained  resistance value is retained
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Chapter 5. Functions

Bl VT conversion

Item (bank) Display Description Initial value | User level
VT primary voltage (CT/VT Bank) | P 1.0-500.0V 200 Advanced
worr
VT secondary voltage (CT/VT | 1.0-11.0V 10
Bank) (W] S E

o Setul Pr (VT primary voltage) and u! SE (VT secondary voltage) to be suitable
for the VT transformer connected to this device.

o The display range and the current measurement range vary depending on the
ul Pr (VT primary voltage) and ul 5E (VT secondary voltage) settings.

The display range and the current measurement range are calculated using the
expression below. (Any digits after the displayed digits are cut off.)

Voltage display range low limit (V) = 0.0

Voltage display range high limit (V) = 13.2 x VT primary voltage + VT
secondary voltage

Voltage measurement range low limit (V) = 1.2 x Primary voltage + Secondary
voltage

Voltage measurement range high limit (V) = 12.0 x Primary voltage +
Secondary voltage

If the value of the current exceeds the high limit of the display range, it is limited
to the high limit and a CT2/VT input error (AL I2) occurs.

@ Handling Precautions

« Make sure that the voltage does not exceed the allowable input voltage of the
VT input (0-16 V AC with a peak voltage of 23 V). Exceeding the high limit may
cause a malfunction.

« If the VT voltage is less than 0.1V and the current when output ON is less than
0.1 A, the previous value is retained and the resistance is not calculated. When
the standard bit set for the CT condition for restoring not-measured status
setting is ON, the resistance value will be 0.0.

Resistance can be measured if phase angle control is performed using an SSR
or a thyristor. In the case of cycle control using a thyristor, this device cannot
measure resistance appropriately.

Note

Ned Optional parts (p. 1-3) (for recommended voltage transformers)
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B VT compensation

Item (bank) Display Description Initial value | User level
VT ratio (CT/VT Bank) | 0.001-19.999 1.000 Advanced
u A
VT bias (CT/VT Bank) | | -1999.9 to +1999.9 0.0
ul bl
VT filter (CT/VT Bank) | F ) 0.0-120.0s 0.1
[N L

o The VT ratio and VT bias settings can compensate for individual differences of
the transformer and other factors.

Ratio and bias compensation can be expressed with the following equation:
OUT = (IN x RA) + BI
IN: Operation input
OUT: Operation result
RA: Ratio setting
BI: Bias setting

o The VT filter settings can be used to apply first-order lag filter compensation
according to the expression below.

The larger the setting is, the less likely it is that the measured value will change.
OUT = OUTrast + (IN = OUTpast) + (T + T + 1)

IN: Input to the filter
T: Filter setting (s)

OUT: Current filter calculation output
OUTrast: Previous filter calculation output
Ts: Update cycle (fixed at 0.1 s)
o The VT filter is disabled in the following cases:
- If the VT voltage is not yet measured
« If there is a CT2/VT input error (AL i2)

« If the VT primary or secondary voltage setting is changed

Note

« The VT filter settings may be used to reduce the fluctuation in the measured
VT voltage due to untimely measurement of a target waveform or other cause.
In addition, with regard to reducing fluctuation in the resistance value,
successful reduction is more likely by increasing the value set for the CT filter if
the cause is fluctuation in the current when output ON, and by increasing the
value set for the VT filter if the cause is fluctuation in the VT voltage.
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Chapter 5. Functions

5-11 Digital Output (DO)

The following is a functional block diagram for digital output (DO).

Time proportional output type ON/OFF output type
(DO Bank: do {3- do53) (DO Bank: do i2- doS¢)

!

Time proportional linearization table group definition™
(DO Bank: DO do 1-da5)

l

Output percent limit
(0.0-100.0)

Time proportional output percent

A 4
Time proportional operation type
(DO Bank: do {4-da54)

v

Time proportional cycle
(DO Bank: do 15-do55)

A

DO operation type
(DO Bank: do ! t-dab.1)

y

Minimum ON/OFF time
(DO Bank: do b~ do5b)

v

DO terminal™

*1.The terminal status can be checked by [OUT 1-2 terminal status] and [EV1-3 terminal status].
*2.This item is displayed and the setting can be changed for the C3A/C3B.

|I| Handling Precautions

« Since the [OUT 1-2 terminal status] and [EV1-3 terminal status] settings are
updated on a 1-ms cycle, if the status of a terminal is used as an input for
several logical operations, the status used may differ depending on the timing
of the operation.(? 5-12 Position proportional control (p. 5-110) (for details
on logical operations)

For controllers whose model No. includes “R1,” the settings for control

outputs1 and 2 cannot be specified. Specify the desired motor drive output
operation with the internal contacts.

Note

N el | Specifying motor operation by internal contacts (p. 5-121) (for details)
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H Operation type
The operation type can be selected for each DO terminal.

« For ON/OFF output, the output is ON when the state set by the ON/OFF output
type is 1 (ON) and is OFF when the state is 0 (OFF).

« For time proportional output, the time proportional output depends on the
numerical code set with the time proportional output type.

Item (bank) Display Description Initial value User level
OUT 1 DO operation type d (| 0: ON/OFF output Oor1 Simple,
(DO Bank) 0O '- | 1: Time proportional output Standard,
OUT 2 DO operation type d E ( 1 Advanced
(DO Bank) 0 .
EV1 DO operation type d 3 ( 0
(DO Bank) 0 |
EV2 DO operation type d Ll ( 0
(DO Bank) 0 |
EV3 DO operation type d 5 ( 0
(DO Bank) 0O . |

These items are displayed and the settings can be changed if the specifications
required for relay output or voltage pulse output are specified for the above output
terminals by the model number.

E] Handling Precautions

« If relay (RO) is specified for control output by the model No., the initial value of
[OUT 1 DO operation type] depends on the ROM version; for versions earlier
than 1.03, itis 1 (time proportional output), and for version 1.03 or later, it is O
(ON/OFF output). If “R0"is not specified, the initial value is 1 (time proportional
output), regardless of the ROM version.
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The information that is output in the case of ON/OFF output can be set.

Item (bank) Display Description Initial value User level
OUT 1 ON/OFF output type d ( EI 1024-2047: Standard bit 1024 or 1264 | Simple,
(DO Bank) 0O |' numbers Standard,
OUT 2 ON/OFF output type d E E 1024 Advanced
(DO Bank) 0O .
EV1 H E 1088
dod
ON/OFF output type
(DO Bank)
EV 2 d Ll E 1089
ON/OFF output type 0 .
(DO Bank)
EV3 5 E 1090
da5;
ON/OFF output type
(DO Bank)

These items are displayed and the settings can be changed if the specifications

required for relay output or voltage pulse output are specified for the above output
terminals by the model number and if ON/OFF output is set for the DO operation

type.

[I] Handling Precautions
« Do not set the standard bit No., 1280 to 1284 (OUT terminal status), that has

already been set for the same channel. If set, the ON/OFF output status will
not change.

To output the same value from multiple DOs, set the same standard bit No. for
[ON/OFF output type] of each DO.

If a standard bit No. for a bit status that is determined later in the processing
order than this process is set, the bit status from the previous sampling cycle
will be used.

= B Processing order (p. App.-1) (for the processing order)

If relay (RO) is specified for control output by the model No., the initial value of
[OUT 1 ON/OFF output type] depends on the ROM version; for versions earlier
than 1.02, it is 1024 (always 0 (OFF)), and for version 1.02 or later, it is 1264
(ON/OFF control MV status). If “R0”is not specified, the initial value is 1024
(always 0 (OFF)), regardless of the ROM version.
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H Time proportional output type

The output value for the time proportional output type can be set.

Item (bank) Display Description Initial value User level
OUT 1 time proportional output type ( 2048-3071: Standard 2416 Simple,
(DO Bank) d (] I.H numerical codes Standard,
OUT 2 time proportional output type E 3 2048 Advanced
(DO Bank) d 0O .

EV1 d 0 33 2048

time proportional output type

(DO Bank)

EV2 d 0 L!.a 2048

time proportional output type

(DO Bank)

EV3 d 0 53 2048

time proportional output type

(DO Bank)

These items are displayed and the settings can be changed if the specifications
required for relay output or voltage pulse output are specified for the above
output terminals by the model number and if time proportional output is set for
the DO operation type.

[I] Handling Precautions

« Do not set the standard numerical code, 2784 to 2788 (time proportional
output percent), that has already been set for the same channel. If set, the
time proportional output will not change.

« To output the same value from multiple DOs, set the same standard numerical
code for [Time proportional output type] of each DO.

« If a standard numerical code for a value that is determined later in the
processing order than this process is set, the value from the previous sampling
cycle will be used.
= M Processing order (p. App.-1) (for the processing order)

5-106



— - - - o e ” y . '
A A Usun aaa WasWa A0 | & grgss3472 @ @adar B4 sales@add-furnace.com qQ Zb' ’

(D]D) Add Furnace Co.,Ltd. .
66808170170 9@ 16621086000 & www.add-furnace.com

Chapter 5. Functions

H Time proportional operation type

The time proportional operation type can be set.

Item (bank) Display Description Initial value User level
OUT 1 time proportional operation type d ( L| 0: Priority on controllability 0 Advanced
(DO Bank) 0 . 1: Priority on actuator service or
OUT 2 time proportional operation type ‘:l EI Ll life 1
(DO Bank) D .

- dodH

time proportional operation type

(DO Bank)

. do4H

time proportional operation type

(DO Bank)

. doSH

time proportional operation type

(DO Bank)

o These items are displayed and the settings can be changed if the specifications
required for relay output or voltage pulse output are specified for the above
output terminals by the model number and if time proportional output is set for
the DO operation type.

o The initial value is 1 for relay output or event relay output and 0 for other output.

o When 0 (Priority on controllability) is set, the output may be turned ON twice or
more within the time proportional cycle.

o When 1 (Priority on actuator service life) is set, the output may not be turned ON
or may be turned ON once.

With setting“0” | Time proportional cycle | Time proportional cycle |
ON
OFF I I—I '—I—
A A A

PID calculation result 25% - 65% — 45%

With setting“1” | Time proportional cycle | Time proportional cycle |
ON |
OFF I '—l—

A A A
PID calculation result 25% - 65% — 45%

5-107



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

Add Furnace Co.,Ltd. P .
D D ) +66808170170 & 16621086000 & www.add-furace.com

Chapter 5. Functions

H Time proportional cycle

The time proportional cycle can be set.

Item (bank) Display Description Initial value User level
OUT 1 time proportional cycle d ( S 0.1-120.0's 10.0 Simple,
(DO Bank) 0 . or Standard,
OUT 2 time proportional cycle d E 5 20 Advanced
(DO Bank) 0 )
EV1 time proportional cycle d 3 5
(DO Bank) 0O .
EV2 time proportional cycle d L! 5
(DO Bank) O .
EV3 time proportional cycle d 5 5
(DO Bank) 0O .

o These items are displayed and the settings can be changed if the specifications
required for relay output or voltage pulse output are specified for the above
output terminals by the model number and if time proportional output is set for
the DO operation type.

o The initial value is 10.0 s for relay output or event relay output and 2.0 s in other
cases.

o When a value between 0.1 s and 5.0 s is set for relay output or event relay output,
the relay operates at 5.0 s.

E] Handling Precautions

« The shorter the time proportional cycle, the better the controllability.
However, when specifying the settings, please take the electrical service life of
the relay into consideration.
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H Linearization table group definition

The linearization group used for linear approximation of time proportional output
can be set.

Item (bank) Display Description Initial value User level

OUT1 (7 0: Do not use 0 Advanced
time proportional linearization table I:I O l. | 1-4: Number of the

group definition linearization table group
(DO Bank) to use

OuT 2 A
time proportional linearization table d 0 E |
group definition
(DO Bank)

EV1 T
time proportional linearization table d (] H |
group definition
(DO Bank)

EV 2 |
time proportional linearization table d (] Ll (
group definition
(DO Bank)

EV 3 A
time proportional linearization table d (] 5 |
group definition
(DO Bank)

o These items are displayed and the settings can be changed for the C3A/C3B if the
specifications required for relay output or voltage pulse output are specified for
the above output terminals by the model number, and if time proportional output
is set for the DO operation type.

o The settings of each DO terminal can be combined with a group definition that
depends on internal contacts. £ 5-7 Digital Input (DI) / Internal Contacts
(p. 5-65) (for details)

@ ON/OFF control setting

When a DO terminal outputs the MV for ON/OFF control, set up the DO terminal
used for output as follows.

€3> m ON/OFF control (p. 5-32) (for ON/OFF control)
® If [DO operation type] is set to 0 (ON/OFF output)

Item Setting
DO operation type 0: ON/OFF output
ON/OFF output type 1264: ON/OFF control MV status

® If [DO operation type] is set to 1 (Time proportional output)

ltem Setting

DO operation type 1: Time proportional output

Time proportional output type 2416: MV

Time proportional operation type | 0: Priority on controllability

Time proportional cycle 0.1 s (for voltage pulse output)
5.0 s (for relay control output or event relay output)
Minimum ON/OFF time 1 ms (for voltage pulse output)

50 ms (for relay control output or event relay output)

Linearization table group definition | 0: Do not use
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5-12 Position proportional control

If “R1” (motor drive relay output) is specified for control output by the model number, position proportional control
is available. In position proportional control, the ON/OFF of the motor drive relay outputs for opening and closing
is controlled to ensure that the target opening (initial setting: MV ) and the motor position (valve opening) are the

Same.

Target type MFB count value

(Setup Bank: C i06)

\ 4 A 4
Linear approximation MFB opening calculation

(Setup Bank: L {07 (Setup Bank: £06 1, COBZ, COB3)

A 4 A 4
Target opening MFB opening (including estimate)

A 4 A4

Position proportional control calculation
(Setup Bank: £057, COSB, £059)

Adjusting Position proportioning:
automatic adjustment output
(Setup Bank: C60)
Internal
contact ON Result at the internal contacts

O« — | Motor drive output: opening operation

Motor drive output: closing operation

A 4 A 4
Position proportional output to CLOSE Position proportional output to OPEN
y A 4
Motor drive relay output to CLOSE Motor drive relay output to OPEN
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H Position proportional control target opening type

The data used as the target opening for position proportional control can be set
using a standard numerical code.

Item (bank) Display Description Initial value | User level
Position proportional control: romn 2048-3071: Standard numerical codes 2416 Advanced
target type -
(Setup Bank)

o This item is displayed and the setting can be changed for controllers whose model
No. includes “R1”

EI Handling Precautions

« Do not set the following standard numerical codes. If set, the target opening
will not change.
2468: MFB opening (including estimate)
2472: MFB opening
2476: Estimated MFB opening
2480: Target opening

If a standard numerical code for a value that is determined later in the
processing order than this process is set, the value from the previous sampling
cycle will be used. (&d | Processing order (p. App.-1) (for the processing
order)

H Specifying the linearization table group for position proportional control

The linearization table group used for linear approximation of the target opening

can be set.
Item (bank) Display Description Initial value | User level
Position proportional control: o 0: Do not use 0 Advanced
I|ne.ar.|z.at|on table group Lot 1-4: Number of the linearization table
definition
group to use
(Setup Bank)

« This item is displayed and the setting can be changed for controllers whose model
No. includes “R1”

o The linearization table group cannot be selected by internal contacts.
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H Selecting the method of position proportional control

The method of position proportional control can be set.

Item (bank) Display Description Initial value | User level
Position proportional control: rOc 0: MFB control + control with estimated 0 Simple,
method selection [N | position Standard,
(Setup Bank) 1: MFB control + close upon error Advanced

2: Control with estimated position

3: Control with estimated position +
position adjustment at power-on

o This item is displayed and the setting can be changed for controllers whose model
No. includes “R1”

Note

o If MFB control is used (if 0 or 1 is set for this item), perform automatic
adjustment for position proportional control.
B Automatic adjustment for position proportional control (p. 5-114)
o If MFB control is not used (if 2 or 3 is set for this item ), manually set the correct
value for [Position proportioning: adjustment value for time until fully open].
W Adjustment value for time until fully open for position proportional
control (p. 5-117)

o When controlling with an estimated position, the motor feedback (MFB) opening
that is displayed blinks. G 6-1 Operation Settings (p. 6-1) (for details)

o When using the position proportional function, set [Sampling cycle] to 2 (100 ms).

@ If 0 (MFB control + control with estimated position) is selected

If the MFB input is normal, a measured MFB opening is used for position
proportional control. This is called “MFB control” If an MFB input error (AL07) or
MFB A/D conversion error (AL72) occurs, an estimated MFB opening is used for
position proportional control. This is called "control with estimated position,” and
the control status is called “Estimating MFB”

@ If 1 (MFB control + close upon error) is selected

A measured MFB opening is used for position proportional control. If an MFB
input error (AL07) or MFB A/D conversion error (AL72) occurs, the CLOSE relay
will be kept turned ON.

@ If 2 (Control with estimated position) is selected

The motor is controlled with an estimated MFB opening regardless of whether
MEFB input terminals are wired or not.

o The status is “Estimating MFB.”
o No MEFB input error (AL07) or MFB A/D conversion error (AL72) will occur.

o The error between the actual MFB opening and the estimated MFB opening is
corrected by keeping the CLOSE relay ON when the target opening is < 0.0 % and
keeping the OPEN relay ON when the target opening is > 100.0 % for at least the
time required for the motor to fully close or fully open.
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@ If 3 (Control with estimated position + position adjustment at power-on) is selected

By turning ON the CLOSE relay when the power is turned on for the time set for
[Position proportioning: adjustment value for time until fully open], this device
adjusts the motor position so that both the actual MFB opening and the estimated
MFB opening will be 0.0 %. The operation afterwards is the same as that of 2
(Control with estimated position).

If the operation mode changes to MANUAL or READY when the power is turned
on or during position adjustment, or if the internal contacts whose operation type
is set to 48 (Motor drive output: opening operation) or 49 (Motor drive output:
closing operation) turn ON, this device stops position adjustment and starts
controlling with an estimated position.

5-113



- — - Qo ) P
A A Usun aaa WasWa A0 | & grgss3472 @ @adar B4 sales@add-furnace.com qQ zb 1 ’

Add Furnace Co.,Ltd. P .
D D ) +66808170170 & 16621086000 & www.add-furace.com

Chapter 5. Functions

B Automatic adjustment for position proportional control

Automatic adjustment for position proportional control can be started or stopped

by this item.
Item (bank) Display Description Initial value | User level
Position proportioning: Chcn 0: Stop 0 Simple,
automatic adjustment NI 1: Start Standard,
(Setup Bank) Advanced

o This item is displayed and the setting can be changed for controllers whose model
No. includes “R1”

o Automatic adjustment conditions
Automatic adjustment is available if all of the following conditions are met:

« [Position proportional control: method selection] is set to 0 (MFB control +
control with estimated position) or 1 (MFB control + close upon error).

« MFB input terminals and motor drive relay output terminals are wired correctly,
and neither MFB input error (AL07) nor MFB A/D conversion error (AL72) has
occurred.

» The motor is turned on and the motor can rotate.

« The internal contacts whose operation type is set to 48 (Motor drive output:
opening operation) or 49 (Motor drive output: closing operation) are turned OFE

« How to execute automatic adjustment:

(1) Change the setting for [Position proportioning: automatic adjustment] from
0 (Stop) to 1 (Start) to start automatic adjustment.

(2) First, adjustment for the fully closed position is started. The CLOSE relay
turns ON and the motor operates to close the valve. When the motor reaches
the fully closed position and the count becomes stable, adjustment for the
fully closed position is complete. Then, adjustment for the fully open position
is started. The OPEN relay turns ON and the motor rotates toward the
opening direction. When the motor reaches the fully open position and the
count becomes stable, adjustment for the fully open position is complete and
automatic adjustment ends.

(3) When the automatic adjustment ends, the result of automatic adjustment
for position proportional control is written and the setting for [Position
proportioning: automatic adjustment] changes from 1 (Start) to 0 (Stop).

(4) 1If the automatic adjustment is successful, the adjustment values are saved to
[Position proportioning: adjustment value when fully closed], [Position
proportioning: adjustment value when fully open], and [Position
proportioning: adjustment value for time until fully open].

(5) During automatic adjustment, display field 1 showsCRALL (adjustment for
the fully closed position in progress) or CAaP (adjustment for the fully open
position in progress) and display field 2 showsthe MFB count, and only the
[MENU] key can be used (to cancel adjustment).

(6) Under any of the circumstances below, automatic adjustment will stop:

- The setting for [Position proportioning: automatic adjustment] was changed
from 1 (Start) to 0 (Stop).

- The [MENU] key was pressed.

- The conditions for automatic adjustment are no longer satisfied.
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o Automatic adjustment result

When an automatic adjustment ends, the result is saved to [Position
proportioning: automatic adjustment result].

“2” (Failed) is saved if any of the following conditions is met:

- The fully closed MFB count subtracted from the fully open MFB count is less
than 394.

- The time until fully open is less than 1 s or more than 300 s.

- Either the time required to determine full closure (the time for which CRCL
is displayed) or the time required for the motor position to change from the
fully closed position to the fully open position (the time for which [RaP |5
d! SPLAYEd) took 6 minutes or more.

E] Handling Precautions

« If the power of this device is turned off during automatic adjustment, any
changes that have been made will be discarded, and the adjustment will
stop.

« If mode switching between AUTO/MANUAL, RUN/READY, LSP/RSP,
or constant value operation / pattern operation is executed during
automatic adjustment, the adjustment will continue.

H Result of automatic adjustment for position proportional control

The result of automatic adjustment for position proportional control can be

checked.
Item (bank) Display Description Initial value | User level
Position proportioning: ron 0: Not executed 0 Simple,
automatic adjustment result [ | 1: Succeeded Standard
(Setup Bank) 2: Failed Advanced

« This item is displayed and the setting can be changed for controllers whose model
No. includes “R1” and if [Position proportional control: method selection] is set
to 0 (MFB control + control with estimated position) or 1 (MFB control + close
upon error).

o The result is automatically saved when automatic adjustment for position
proportional control ends. It is also possible to set 0-2 manually.
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H Adjustment value when fully closed / fully open for position proportional control

The adjustment values when fully open and fully closed that are used to calculate
the MFB opening can be displayed and changed.

Item (bank) Display Description Initial value | User level
Position proportioning: M ( 0-9999 1000 Simple,
adjustment value when fully (| | Standard,
closed
(Setup Bank) Advanced
Position proportioning: r 0to 9999 3000
adjustment value when fully [ UEE
open

(Setup Bank)

o These items are displayed and the settings can be changed for controllers
whose model No. includes “R1” and if [Position proportional control: method
selection] is set to 0 (MFB control + control with estimated position) or 1 (MFB
control + close upon error).

If [Position proportional control: method selection] is set to 0 (MFB control
+ control with estimated position) or 1 (MFB control + close upon error),
the adjustment result is saved only when [Position proportioning: automatic
adjustment result] = 1 (succeeded). You can also set the result manually like
other settings.

o The setting range for [Position proportioning: adjustment value when fully
closed] and [Position proportioning: adjustment value when fully open] is
shown below. A value outside this range will cause a motor adjustment error
(AL10).

« Adjustment value when fully closed — Adjustment value when fully open > 394

[I] Handling Precautions

« When replacing an old model, be sure to perform automatic adjustment
for proportional position control.
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H Adjustment value for time until fully open for position proportional control

The time until the motor becomes fully open is displayed. The value is used to
calculate the estimated MFB opening and the time required for the motor to change

from fully open to fully closed during position adjustment at power-on.

Item (bank) Display Description Initial value | User level
Position proportioning: r 1.0-300.0 s 30.0 Simple,
adjustment value for time until | L | E 3 Standard,
full open Advanced
(Setup Bank)

This item is displayed and the setting can be changed for controllers whose model
No. includes “R1”

This device calculates the estimated MFB opening based on the setting for
[Position proportioning: adjustment value for time until full open] and the
motor drive output operations (open, close, stop)

If the position proportional control method is set to 3 (Control with estimated
position + position adjustment at power-on), the adjustment value for time until
fully open is used to calculate the closing operation time when the power is
turned on.

If [Position proportional control: method selection] is set to 0 (MFB control
+ control with estimated position) or 1 (MFB control + close upon error),
the adjustment result is saved only when [Position proportioning: automatic
adjustment result] = 1 (succeeded). You can also set the result manually like
other settings.

If [Position proportional control: method selection] is set to 2 (Control with
estimated position] or 3 (Control with estimated position + position adjustment
at power-on), manually set the time measured until the motor fully opens.

« This device calculates the estimated MFB opening based on the setting for
[Position proportioning: adjustment value for time until full open] and the
motor drive output operations (open, close, stop).

If [Position proportional control: method selection] is set to 3 (Control with
estimated position + position adjustment at power-on), this device’s system will
add a closing operation that takes the time specified by [Position proportioning:
adjustment value for time until full open] when the power is turned on.
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H Wiring for motor and motor operation during automatic adjustment

There are two wiring methods between a controller and a motor: direct wiring and
reverse wiring.

With direct wiring, the motor rotates clockwise (CW) if the output from the
controller increases.

For a control that requires the motor to rotate counterclockwise, like cooling
control, the following two methods are available.

« Switching the control direction on the controller with no change in wiring
» Reverse wiring

With this controller, the control direction (direct/reverse) can be switched. If the
wiring between this controller and the motor is direct, troubleshooting is easier in
both control directions.

Thus, the use of direct wiring is recommended whenever possible.

Direct wiring Reverse wiring
Model C2/C3 Model C2/C3
O
<13;;15>®®@ G?EQ% @2 ® O
AC24V AC24V, ’
2 © Y O © @ & 0O ©a
w ccw w «w
—W—= | — —
w «w w «w
Open Close Open Close
Motor Motor

CW: clockwise direction, /24

CCW: counterclockwise direction, 5\

@ With correct direct wiring

Display field 1 Lit Display field 2 Motor Notes
indicator operation
E HE L 0 I: El Becomes stable after ccW When the OT2 indicator is lit, the motor
’ decreasing (ex. 2000 — rotates counterclockwise.
l 1500)
L H,EIP ok | Becomes stable after cw
increasing (ex. 1500 —
3500)
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@ With correct reverse wiring

Display field 1 Lit Display field 2 Motor Notes
indicator operation
E H[ L ok El Becomgs stable after cw When the OT2 .mdlcator is lit, the motor
decreasing (ex. 3500 — rotates clockwise.
l 1500)
E H_I:IFI ok | Becomes stable after ccw
increasing (ex. 1500 —
3500)
@ Alarms due to incorrect wiring and their causes
Display field 1 Lit Display field 2 Motor Displayed alarm Cause
indicator operation
E |:|[ L ok EI Eecomgs stable after cw AL10 G < Y: Reverse connection
increasing
r HDP ak | Becomgs stable after ccw
decreasing
E H[ L ok El Becomgs stable after ccw No alarm indication | T <> G: Reverse connection
decreasing (However, the MFB
count and the
l motor position
Becomes stable after (valve opening do
|
L |:||:||:I DI: | increasing w not match)
E EL DI: El Decreasing and increasing | CCW AL10 or no alarm T < Y: Reverse connection
i are uncertain.
l (The motor rotation
direction changes before
l .
r ok | the valve is fully openor | CW
L HDP closed.)
E HEL I:Il: E Eecom?s stable after cw AL10 @ < @) Reverse connection
increasing
|: | Becomes stable after CCW
EF'EIFI ot i decreasing
CACL ok !Secomgs stable after cw AL10 @ < @) Reverse connection
increasing
l T < G: Reverse connection
Becomes stable after
EHDP DI: = decreasing ccw
EHEL I:IIZEI Decreasing.and increasing |CW AL10 or no alarm D < (@ Reverse connection
are uncertain.
T < G: Reverse connection
l (The motor rotation
direction changes before
r | the valve is fully open or ccw
LAoP ak | closed)
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l Dead zone for position proportional control

The dead zone for the motor drive output can be set.

Item (bank) Display Description Initial value | User level
Position proportional control: rnm 5 E 0.5-25.0% 10.0 Simple,
dead zone [ Standard,
(Setup Bank) Advanced

5-120

This item is displayed and the setting can be changed for controllers whose model
No. includes “R1” and if [Position proportional control: long service life] is set to
1 (Priority on service life).

Specify the dead zone (from the MFB opening at which the CLOSE relay turns
ON to the MFB opening at which the OPEN relay turns ON) for motor drive
output.

Set a value considering the controllability and service life, using the initial value
0f 10.0 % as a general guide.

If the dead zone is small, the MFB opening will quickly reach the target value
(such as MV), resulting in good controllability, but the motor drive output will
turn on and off frequently, which can shorten the service life of the motor and
motor drive output relays. On the other hand, if the dead zone is large, the service
life will be long but controllability will be poor.

To determine the minimum value of the dead zone, output the same value in
MANUAL mode, etc., change the dead zone setting, and find the value where the
motor open/close operation stops hunting.

If the minimum value is set, the service life of the motor and motor drive output
relays will be extremely shortened, so set a value larger than the minimum value
to act as a safety margin.

—»| Dead zone F

CLOSE relay ON OPEN relay ON

» Target opening (%)
* Tw‘i‘q— * 1/4 of the specified dead zone

MFB opening (%)
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H Service life-orientated position proportional control

Position proportional control with priority on long service life can be set.

Item (bank) Display Description Initial value | User level
Position proportional control: rm S q 0: Priority on controllability 1 Simple,
long service life Lu 1: Priority on service life Standard,
(Setup Bank) Advanced

« This item is displayed and the setting can be changed for controllers whose model
No. includes “R1”

o If 1 (Priority on service life) is set, the setting for [Position proportional control:
dead zone] will be invalid, and the optimal dead zone will be automatically
calculated and used.

H Specifying motor operation by internal contacts
The operation of the motor can be specified by internal contacts.

When this function is used, the operation is determined by the ON/OFF status
of the internal contacts whose operation type is set to 48 (Motor drive output:

opening operation) or 49 (Motor drive output: closing operation), as shown in
the table below.

Note that, in this table, if only one of the operation types (48 or 49) is set to the
internal contacts, the status of the internal contact for which neither 48 nor 49 is
set will be regarded as OFF.

Internal contact setto | Internal contact set to
48 (Motor drive output: | 49 (Motor drive output:
opening operation) closing operation)

Operation specification result

OFF OFF Operation not specified
ON OFF Opening operation
OFF ON Closing operation

ON ON Stop

» « »

o If the result is “opening operation,” “closing operation,” or “stop,” the operation
specified by internal contacts will be valid instead of the operation determined by

position proportional control or automatic adjustment for position proportional
control.

o If the result is “operation not specified,” the operation determined by position

proportional control or automatic adjustment for position proportional control
will be valid.
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5-13 Logical Operations

This device can perform logical operations (0/1 Boolean operations) for various statuses and use the results for ON/
OFF outputs or internal contacts. Sixteen groups of logical operations are provided. Each operation group consists
of four inputs and one output. There are five types of logical operation. In addition, the input or output logic can be

inverted.

Input assign A Input assign B Input assign C Input assign D
(Logical Operation Bank: (Logical Operation Bank: (Logical Operation Bank: (Logical Operation Bank:
R-0!toR- IB) b-0!tob- iB) [-0itoL-1B) d-01tod- iB)

4 4 A A 4
Input bit polarity A Input bit polarity B Input bit polarity C Input bit polarity D
(Logical Operation Bank: (Logical Operation Bank: (Logical Operation Bank: (Logical Operation Bank:
PRD ! to PR IB) PbO | toPb IB) L0 to PL 1B) PRD {to PR iB)

A4 A4 \ 4 A\ 4
Logical operation
(Logical Operation Bank: £40 ! to £Y iB)

A 4

Polarity
(Logical Operation Bank: rED ! to rE IB)

ON delay time, OFF delay time, delay unit,
delay time decimal point position
(Logical Operation Bank: {0Ud to db i,
0Pdto db P, on0 {to b ing, FO I

A 4

Latch
(Logical Operation Bank: LED | to Lt 1B)

Logical operation results
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H Processing order of logical operations

Logical operation results can be used as input for other logical operations. The
result and the logical operation to which it is input can be in the same group or in
different groups.

Operation results are processed according to group No. in every cycle.

Therefore, logical operation results for smaller group Nos. can be used for another
operation during the same cycle. Logical operation results in the same group or in a
group with a larger No. are used during the next cycle.

Note

o Logical operations in groups 1-8 are executed before control operations. Those in
groups 9-16 are executed after control operations.

H Calculation type

Select the type of logical operation from the following five combinations.

Item (bank) Display Description Initial User level
value

Logical operations 1: Function 1 (A and B) or (C and D) 1 Advanced
1-16 tHn { to I:H iE 2: Function 2 (A or B) and (C or D)

calculation type 3:Function 3 (AorBorCorD)
(Logical Operation 4: Function 4 (A and Band Cand D)
Bank) 5: Function 5 (((A and B) or C) and D)

M Input assignment

Assign data items to the four inputs, A-D, by standard bit numbers.

Item (bank) Display Description Initial User level
value

Logical operations Mo ( 1024-2047: Standard bit numbers 1024 Advanced
1-16 A-01toR- b

input assign A
(Logical Operation
Bank)

Logical ti
1(_)?|6ca operations h-ﬂ =to b‘ =E

input assign B
(Logical Operation

Bank)
Logical operations
1-16 L-Ditol- b

input assign C
(Logical Operation
Bank)

Logical ti
1(3?|6ca operations El-B =to d- EE

input assign D
(Logical Operation
Bank)
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E] Handling Precautions

« If a standard bit No. for a bit status that is determined later in the processing
order than this process is set, the bit status from the previous sampling cycle
will be used.

& M Processing order (p. App.-1) (for the processing order)

« If a standard bit No., 1440 to 1455 (result of logical operation), that has already
been set for a channel with a greater channel No. than the channel being
configured is set, the bit status from the previous sampling cycle will be used.

H Input bit polarity

For the data items assigned to the four inputs, A-D, select whether to use their
inverted status or to use the rising or falling edge detections in logical operations.

Item (bank) Display Description Initial User level
value
Logical operations 1-16 Mo ( 0: Direct 0 Advanced
input bit polarity A P HU l to P H | E 1: Invert
(Logical Operation Bank) 2: Rising

Logical operations 1-16

O
o
Ca

‘toPhiE [

input bit polarity B
(Logical Operation Bank)

Logical operations 1-16

O
m
C3a

{to PL b

input bit polarity C .

(Logical Operation Bank)
Logical operations 1-16

a
o
C3a

{to Pd Ib

input bit polarity D .

(Logical Operation Bank)

@ Handling Precautions
« If 2 (rising) is set, rising is detected if the target data is ON at power-on.

« If 3 (falling) is set, falling is not detected if the target data is OFF at power-on.

Direct, Invert, Rising, and Falling are turned ON/OFF according to ON/OFF of
input as shown in the figure below.

Input assign A|_T L T
Direct

Inverted

Rising

Falling

Input assign B
Direct

Inverted

Rising

Falling

Power| |

Time

The black circle (®) indicates the sampling time.
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H Polarity

Whether to invert the results of logical operations can be set.

Item (bank)

Display

Description

Initial value

User level

Logical operations 1-16
polarity
(Logical Operation Bank)

rE0 itorE B

0: Direct
1: Invert

0

Advanced

H Delay time unit and decimal point position
The unit and decimal point position can be specified for ON-/OFF- delay time.

Item (bank) Display Description Initial value User level
Logical operations 1-16 bim T 0:1s 0 Advanced
delay unit dl_l.l_l | to d|_|. |E 1: 1 min
(Logical Operation Bank) 2:1h
Logical operations 1-16 Mo ( 0: No decimal point 1 Advanced
delay time decimal point dpu | to dP | 1:1 djgit after the decimal
position point )

(Logical Operation Bank) 2:2 d_lgtlts after the decimal
poin
3: 3 digits after the decimal
point
l ON-delay time, OFF-delay time
The ON-delay time and OFF-delay time can be set.

Item (bank) Display Description Initial value User level
Logical operations 1-16 M ( 0to 19999 U 0 Advanced
ON delay time anu 1 tO an, |E
(Logical Operation Bank)

Logical operations 1-16 Mo ( 0to 19999 U 0 Advanced
OFF delay time oF0 {tooF. 1B
(Logical Operation Bank)

« The unit for the delay time is the value set for [Delay unit].

o The setting range for delay time varies according to the [Delay time decimal

point position] setting.

+ The ON-delay and OFF-delay operations are shown in the figures below.

® ON-delay processing

Status after polarity processing

Operation result

—

@ OFF-delay processing

Status after polarity processing

Operation result

Time

—

OFF-delay time

I%

]

E] Handling Precautions

« The time resolution for logical operations is the sampling cycle.

Time
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M Latch
Whether to latch the ON or OFF status of logical operations can be specified.
Item (bank) Display Description Initial value User level
Logical operations 1-16 | Mo | ( 0:No 0 Advanced
latch L t (K] tO L I: |E 1: Yes (ON latch)
: : 2: Yes (OFF latch) (except
(Logical Operation Bank) OFF at power-on)

@ Releasing latches
Latches are released if any of the following conditions are met.
« [Latch] in the logical operation bank is set to 0 (No).
o Alllatches are released using the internal contact function.
« [Release all latches] in the mode bank is set to LEaF (Release latches).

« The C2/C3 is turned off and then on again.

@ Handling Precautions

« If 1 (Yes (ON latch)) is set, the ON status is latched if the power is turned on
when the logical operation result is ON.

« If 2 (Yes (OFF latch)) is set, the OFF status is not latched if the power is turned
on when the logical operation result is OFF.
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5-14 Linearization Table

Ideal values for measured or input values, etc., can be obtained by linear approximation compensation.

Chapter 5. Functions

Linear approximation can be applied to the PV, virtual PV, analog output, or time proportional output. Four line
groups are provided. Each line group has 20 settings. The linear approximation methods are breakpoint specification
and bias specification. Select one of them with [Operation type].

H Settings

Use the following items for setup.

Item (bank)

Display

Description

Initial value

User level

1-4 operation type
(Linearization Table
Bank)

Linearization tables t

It to EHEY

0: Breakpoint
1: Bias

0

Advanced

1-4 decimal point
position (Linearization
Table Bank)

Linearization tables ‘:

\dP to E4HdF

0: No decimal point

1: 1 digit after the decimal
point

2: 2 digits after the
decimal point

3: 3 digits after the
decimal point

Advanced

Linearization tables
1-4 breakpoint A1
(Linearization Table
Bank)

—19999 to +19999 U

-1999.9

Advanced

Linearization tables
1-4 breakpoint A2
(Linearization Table
Bank)

—19999 to +19999 U

1999.9

Advanced

Linearization tables
1-4 breakpoint A3
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A4
(Linearization Table
Bank)

to HRU

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A5
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A6
(Linearization Table
Bank)

L!
(RLS to HAD
b

to HAO

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A7
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A8
(Linearization Table
Bank)

-19999 to +19999 U

0.0

Advanced
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Item (bank)

Display

Description

Initial value

User level

Linearization tables
1-4 breakpoint A9
(Linearization Table
Bank)

(A0S to HAOY

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A10
(Linearization Table
Bank)

iU to YA 10

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A11
(Linearization Table
Bank)

(RiitoYH I |

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A12
(Linearization Table
Bank)

(R idto YA Ic

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A13
(Linearization Table
Bank)

(A 13 to YA I3

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A14
(Linearization Table
Bank)

4 to HA. |

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A15
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A16
(Linearization Table
Bank)

Li
(R 15to YA 15
(R IBto YA Ib

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A17
(Linearization Table
Bank)

(R {Tto YA

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A18
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A19
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint A20
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B1
(Linearization Table
Bank)

—19999 to +19999 U

-1999.9

Advanced

Linearization tables
1-4 breakpoint B2
(Linearization Table
Bank)

ibd to Ybid

—19999 to +19999 U

1999.9

Advanced
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Chapter 5. Functions

Item (bank)

Display

Description

Initial value

User level

Linearization tables
1-4 breakpoint B3
(Linearization Table
Bank)

(bd3 to HbL3

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B4
(Linearization Table
Bank)

Ib0H to b0

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B5
(Linearization Table
Bank)

(bOS to Y4b05

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B6
(Linearization Table
Bank)

\b0b to 4bib

-19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B7
(Linearization Table
Bank)

(b0 1 to HbD

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B8
(Linearization Table
Bank)

(b8 to 4biH

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B9
(Linearization Table
Bank)

(b0 to 4bH

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B10
(Linearization Table
Bank)

ib. 10 toYb iU

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B11
(Linearization Table
Bank)

biitoYb I

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B12
(Linearization Table
Bank)

b

i to4h

ic

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B13
(Linearization Table
Bank)

b,

14 to 4h

13

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B14
(Linearization Table
Bank)

b,

4 to Hh,

g

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B15
(Linearization Table
Bank)

b,

15 to4b

5

-19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B16
(Linearization Table
Bank)

b,

ibto4b

b

—19999 to +19999 U

0.0

Advanced

5-129



A . Usyn aa wasua 71na

(D]D) Add Furnace Co.,Ltd.

Chapter 5. Functions

L 028883472

) +66 808170170 L] 16621086000

© cadan

B4 sales@add-furnace.com

@ www.add-furnace.com

Item (bank)

Display

Description

Initial value

User level

Linearization tables
1-4 breakpoint B17
(Linearization Table
Bank)

Ib.i1toHb {1

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B18
(Linearization Table
Bank)

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B19
(Linearization Table
Bank)

Ib. 1B to Yb. 18
Ib. (9 toYb M

—19999 to +19999 U

0.0

Advanced

Linearization tables
1-4 breakpoint B20
(Linearization Table
Bank)

Ib2l to Hbel

—19999 to +19999 U

0.0

Advanced
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Chapter 5. Functions

H Breakpoint specification

The breakpoint settings A1-A20 are input to linear approximation and the
breakpoint settings B1-B20 are output from linear approximation. They are
illustrated in the graph below.

When the input is A1 or less, the output is B1.

When the input is A20 or more, the output is B20.

Output
(Value of B)
B1O f----mmmm oo -

2 T e

B8 [--------mmmm A

7 -
B6 | oo
B5 f-----meoieoa-

BA oo
B3 f--n-o-o-

B2 |-----

B1

! Input
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 “(ValueofA)

H Bias specification

The breakpoint settings A1-A20 are input to linear approximation and the
breakpoint settings B1-B20 are the biased values output from linear approximation.
The output values are (A1 + B1) to (A20 + B20). They are illustrated in the graph
below.

When the input is A1 or less, the output is (input value + B1).

When the input is A20 or more, the output is (input value + B20).

Output

(Value of A + B) For B1-B10, the up

arrow indicates a positive
value and the down arrow
indicates a negative value. B8

B7

1
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 “input
(Value of A)
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The linearization table can be specified and used in the following functions.

« PV
Specify a PV linearization table group.

Virtual PV
Specify a virtual PV linearization table group.

« Internal contact
Specify a virtual PV linearization group for the operation type of the internal
contact.

« DO
Specify linearization table groups. (Specify linearization table groups individually
for control outputs 1-2 and event outputs 1-3.)
Specify an output linearization group for the operation type of the internal
contact and set the operation No.

» Continuous output
Specify linearization table groups for control outputs 1-2.
Specify an output linearization group for the operation type of the internal
contact and set the operation No.

[I] Handling Precautions

5-132

« For the PV, RSP, and the target opening of position proportional control, it is
not possible to specify a linearization group by internal contacts.



- — - Qo ) P
A A Usun aaa WasWa A0 | & grgss3472 @ @adar B4 sales@add-furnace.com qQ zb 1 ’

Add Furnace Co.,Ltd. P .
D D ) +66808170170 & 16621086000 & www.add-furace.com

Chapter 5. Functions

5-15 User-Defined Bits and User-Defined Values

The user can specify any desired data (bits and values). The specified bits’ status (ON/OFF) and the specified values
can be used for logical operations or as a virtual PV.

B User-defined bit

Item (bank) Display Description Initial value |  User level

User-defined bits 1-16 L m W 'E 0: OFF 0 Advanced
1:ON
(User-Defined Bit Bank) u h Ui to U b '
H User-defined value
Item (bank) Display Description Initial User level
value
User-defined values 1-16 EI Mo S 'E 0: Signed 0 Advanced
1: Unsigned
Sign type D ito 5k | g
(User-Defined Value Bank)
User-defined values 1-16 0: No decimal point 0 Advanced
_ _ _ PSD = tO PS IE 1:1 digit after the
Settings decimal point decimal point
position 2: 2 digits after the
Nefi decimal point
(User-Defined Value Bank) 3: 3 digits after the
decimal point
4: 4 digits after the
decimal point
User-defined values 1-16 eomo ¥ ( —32768 to +32767 U 0 Advanced
toUu b |sionea
Settings user-defined value uuu | 0t0 65535 U
(User-Defined Value Bank) (unsigned)
User-defined values 1-16 - - 0: No decimal point 0 Advanced
) _ _ Pnﬂ = tO Pn IE 1: 1 digit after the
Monitor decimal point decimal point
position 2: 2 digits after the
Nefi decimal point
(User-Defined Value Bank) 3: 3 digits after the
decimal point
4: 4 digits after the
decimal point
User-defined values 1-16 Al t N 'E —19999 to +19999 U 0 Advanced
signed
User-defined monitor value unu i O un i E)t% 199)99 U
(User-Defined Value Bank) qur)si%ned)
ixe

« You can write the Settings user-defined value with key operations or through
communication. In addition, you can import the written Settings user-defined
value as the value according to the Sign type setting or Settings decimal point
position setting into this device and monitor it by checking the User-defined
monitor value.

« The decimal point position for User-defined monitor value can be specified with
the Monitor decimal point position setting of User-defined values 1-16.

o User-defined monitor value is limited to the low limit (~19999 U) and the high
limit (19999 U).
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Note

o To import a value 0f123.45 into User-defined monitor value
(1) Set2 (2 digits after the decimal point) for Settings decimal point position.

(2) Set the Sign type according to the range of values written to Settings user-
defined value.

(3) Set 12345 U for the Settings user-defined value.

(4) If Monitor decimal point position is set to 2 (2 digits after the decimal point),
User-defined monitor value will be 123.45. If Monitor decimal point position
is set to 1 (1 digit after the decimal point), User-defined monitor value will be
123.5 (the digits after the decimal point specified in Monitor decimal point
position are rounded half up) and host communication will return 1235 U.

o To import a value of 54.321 into User-defined monitor value
(1) Set the Settings decimal point position to 3 (3 digits after the decimal point).

(2) Set the Sign type according to the range of values written to Settings user-
defined value. In this case, you must set Sign type to 1 (unsigned) to set a value
larger than 32767 U for Settings user-defined value.

(3) Set 54321 U for Settings user-defined value.

(4) If Monitor decimal point position is set to 3 (3 digits after the decimal point),
User-defined monitor value will be 19.999, which is limited to the high limit.
If Monitor decimal point position is set to 2 (2 digits after the decimal point),
User-defined monitor value will be 54.32 and host communication returns
5432 UL

@ Handling Precautions

« Changes to the Sign type setting are only applied to User-defined monitor
value. The Settings user-defined value is not changed.

« The following are the bits for checking with the User-defined function
indicators that RS-485 communication is being made. Do not assign them to
relay output because they quickly switch between on and off when there is
RS-485 communication.

1545 RS-485 status (1 message received normally)
1546 RS-485 status (1 message sent normally)
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5-16 Pattern Operation

Pattern operations in which the SP is changed over time, as shown in the figure, are available.

A pattern consists of multiple segments, each of which is set by an SP and a time. In addition, a PID group No.,
G.SOAK (guaranteed soak) time, and segment event can be set for each segment.

SP

) )
) )
| |
i : : Time
1 1 1
E Segment 1 E Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8 E
b o o . D
) ) ) )
The following settings are provided.
Range Bank name Item
All patterns Pattern Operation | Pattern time unit, Pattern time decimal point position, Pattern start
Config. Bank number, Pattern SP increase/decrease change limit, power outage
recovery operation type
Each pattern Pattern Bank Segment count, G.SOAK time, PV start, Cycle, Pattern link, Operation
end status
Each segment Pattern Bank SP, Time, PID, G.SOAK type, G.SOAK width, Segment event

@ Handling Precautions

« Pattern 1-16 banks are used if the model of this device has extended data
memory.

« Pattern 1 bank is used if there is no extended data memory.

5-135



A@ USUN 10aa waswia 9Aa | & g.8883472

(D]D) Add Furnace Co.,Ltd.

Chapter 5. Functions

@‘ @add11 B4 sales@add-furnace.com

66808170170 9@ 16621086000 & www.add-furnace.com

H Constant value operation / pattern operation

Mode transition between pattern operation and constant value operation is shown

below.

Switching between constant value operation and pattern operation can be done in

the Mode Bank.

3 5-2 Mode (p. 5-17) (for details on the mode bank)

Pattern operation

READY mode

RUN/READY switching

Pattern operation

RUN mode

RUN-HOLD mode

End of pattern operation™2

A

RUN-END mode

Constant value operation
Constant value operation / READY mod
pattern operation switching mode
A
End of pattern operation*1 RUN/READY switching

Constant value operation

RUN mode

End of pattern operation’3

Constant value operation /
pattern operation switching

>

*1. A transition in which Operation end status is set to READY

*2. A transition in which Operation end status is set to END

*3. A transition in which Operation end status is set to Constant value operation

5-136

Constant value operation: Control using the LSP.

Pattern operation:

READY:

RUN:

RUN-HOLD:

RUN-END:

Control using pattern SPs (SPs are generated from
segment settings stored in this device).

The process is not being controlled.

Control status (RUN, RUN-HOLD, or RUN-END for
pattern operation)

Control status in which pattern progression has stopped

Control status in which pattern progression has stopped
at the final point
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H Constant value operation / pattern operation selection

Item (bank) Display Description Initial value | User level
Constant value operation r CSk: Constant value operation TSk Advanced
/ pattern operation mode L= P ) )
selection (Mode Bank) Pkn: Pattern operation

E] Handling Precautions

» Parameters for pattern operation cannot be set if Pattern operation
prohibited/allowed is set to 0 (Prohibited).

Switching from constant value operation to pattern operation

While in READY mode, if you switch from constant value operation to pattern
operation, the mode during pattern operation is READY mode.

While in RUN mode, if you switch from constant value operation to pattern
operation, the mode during pattern operation is RUN mode and operation
begins from the pattern start number.

Switching from pattern operation to constant value operation

While in READY mode, if you switch from pattern operation to constant value
operation, the mode during constant value operation is READY mode.

While in RUN, RUN-HOLD, or RUN-END mode, if you switch from pattern
operation to constant value operation, the mode during constant value
operation is RUN mode.

H Pattern time unit

The time unit for segments in all patterns can be set.

Item (bank) Display Description Initial value | User level
Pattern time unit o 0:1s 0 Advanced
(Pattern Operation Config. I‘-U l 1: 1 min
Bank) 21h
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H Pattern time decimal point position

A decimal point position for the segment time and the G.SOAK time in all patterns

can be set.
Item (bank) Display Description Initial value | User level
Pattern time decimal point rr 0: No decimal point 0 Advanced
position P [

1: 1 digit after the decimal point
(Pattern Operation Config.

Bank) 2: 2 digits after the decimal point

3: 3 digits after the decimal point

[I] Handling Precautions

« The display format for segment remaining time is different depending on the
settings for Pattern time unit and Pattern time decimal point position.

o Itis displayed in MM.SS format if Pattern time unit is 0 (1 s) and Pattern
time decimal point position is 0 (No decimal point).
Example: 685 seconds (11 minutes 25 seconds) is displayed as 11.25.

« Itis displayed in SSS.S format if Pattern time unitis 0 (1 s) and Pattern
time decimal point position is 1 (1 digit after the decimal point) or greater.
Example: 123.45 seconds is displayed as 123.5.

o Itis displayed in HH:MM format if Pattern time unitis 1 (1 min) or 2 (1 h).
Example: 735 minutes (12 hours 15 minutes) is displayed as 12.25

e 99:99 is displayed if the display format is MM:SS or HH:MM and the
segment remaining time is 5999 seconds or more (time unit: s) or 5999
minutes or more (time unit: min or h).

B Segment count

The number of segments that operate can be set for each pattern.

Item (bank) Display Description Initial value | User level

;:grkr;entcount(Pattem P’: i = to P‘: 9 = 1-16 1 Advanced

o PE_I: A pattern No. (hex) is displayed in place of “_". The 16th pattern is
displayed as 9.
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M SP and time
SP and time can be set for each segment.
SP indicates the SP at the end point of the segment.

Time is the duration from the start point to the end point of the segment.

Item (bank) Display Description Initial value | User level

(| 5 lE ( SP low limit (CB37) to SP high limit 0 Advanced
Li1to oo

SP

(Pattern Bank) (C3B)

50
Time SB HE to 5 IEE 0to 19999 U 0 Advanced

(Pattern Bank) Select the time unit with Pattern
time unit (PCO 1).

Select the number of digits after
the decimal point of the time
with Pattern time decimal point
position (PLO2).

The following figure shows an example of the SP and time settings and how the SP
changes.

The SP changes along the line from the SP set for the previous segment and the SP
set for the current segment.

SP
Segment 2 Segment 3
Segment 1 SP SP
SP
| VIV VIV Y Time
Segment 1 Segment 2 Segment 3
Time Time Time

E] Handling Precautions

« If you set the segment time to a value smaller than the sampling cycle, it is
treated as time = 0.

« Because the unit for time settings is determined by Pattern time unit and
Pattern time decimal point position, the segment time will differ depending
on the Pattern time unit setting even for the same segment time setting.
Ex.: Segment time setting = 700
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Pattern time unit (PCC. 1) Pattern time decimal point position Segment time
(PCBO)
0:1s 0: No decimal point 700 seconds (11 minutes 40 seconds)
1: 1 digit after the decimal point 70.0 seconds (1 minute 10 seconds)

2: 2 digits after the decimal point 7.00 seconds
3: 3 digits after the decimal point 0.7 seconds (700 milliseconds)

1:1 min 0: No decimal point 700 minutes (11 hours 40 minutes)
1: 1 digit after the decimal point 70.0 minutes (1 hour 10 minutes)
2: 2 digits after the decimal point 7.00 minutes
3: 3 digits after the decimal point 0.7 minutes (42 seconds)

2:1h 0: No decimal point 700 hours (29 days and 4 hours)
1: 1 digit after the decimal point 70.0 hours (2 days and 22 hours)

2: 2 digits after the decimal point 7.00 hours
3: 3 digits after the decimal point 0.7 hours (42 minutes)

The Sampling cycle or Pattern time unit, whichever is larger, is the resolution of the
pattern operation time.

It takes the time equivalent to one sampling cycle to move from the end point of a
segment to the start point of the next segment.

The SP of segment 1 is the same at the start point and end point.

If the time for a segment is set to 0, the segments before and after it are connected
and the SP changes stepwise as shown in the following figure.

SP
(]
'
’ Segment 3
E SP
Segment 1 ¢ | Segment2
SP o SP
[J
A & .
: . .~ lime
. . 4
(] [] .
.A L‘A L:
Segment 1 Segment 3
Time Time
Segment 2

Time=0
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H PID group No.
A PID group can be set for each segment.
Groups 1-8 can be set for segment 1.

Groups 0-8 can be set for segment 2 or higher. Group 0 means the same PID group
as the previous segment.

Item (bank) Display Description Initial value | User level

PID group No. SB =3 to 5 =53 For segment 1 1 Advanced

(Pattern Bank) Groups 1-8

Segment 2 or higher 0 Advanced

0: Same group as the previous
segment

Groups 1-8

[I] Handling Precautions

« PID group selection using an internal contact is disabled for pattern operation.

5-141



— - - - o e ” y . '
A A Usun aaa WasWa A0 | & grgss3472 @ @adar B4 sales@add-furnace.com qQ Zb' ’

(D]D) Add Furnace Co.,Ltd. .
+66 808170170 9@ 16621086000 & www.add-furnace.com

Chapter 5. Functions

H G.SOAK (guaranteed soak)

G.SOAK is a function which stops the progression of pattern operation until the PV
is near the SP.

The G.SOAK type and G.SOAK width can be set for each segment.

Item (bank) Display Description Initial value | User level
G.SOAK type S o 5 t 5 ( E S 0: No G.SOAK 0 Advanced
(Pattern Bank) [ O (I} 1: G.S.OAK at the segment end

point
2: G.SOAK at the start of a segment
G.SOAK width Mo ( 0to 19999 U 1 Advanced
(Pattern Bank) S [ I.E to 5 IEE Select the number of digits after
the decimal point of the G.SOAK
width with PV decimal point
position (C00Y).

The G.SOAK time can be set for each pattern.

Item (bank) Display Description Initial value | User level

G.SOAK time 0to 19999 U 2 Advanced
P t HE to FI ‘: 95 Select the unit for the G.SOAK

(Pattern Bank) time with Pattern time unit (PCO 1).
Select the number of digits after
the decimal point of the G.SOAK
time with Pattern time decimal
point position (PLEZ).

o Pt_B: A pattern No. (hex) is displayed in place of “_". The 16th pattern is
displayed as 9.

@ G.SOAK at the end point of a segment

The G.SOAK wait period starts and pattern operation progression stops at the end
point of the segment.

The ramp indicators A ¥ flash during the G.SOAK wait period.

If the deviation (absolute value) between the PV and the SP is less than or equal to
the G.SOAK width for the G.SOAK time or longer, the G.SOAK wait period ends,
processing advances to the start point of the next segment, and pattern operation
continues progressing.
The following figure shows an example of G.SOAK at the end point of segment 2.
G.SOAK wait
<+ End of G.SOAK wait

P i i

S O |

1
G.SOAK width i

G.SOAK width

_________________

Time

i
1
+— PP
Segment 1 Segment 2 Segment 3
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@ G.SOAK at the start point of a segment

The G.SOAK wait period starts and pattern operation stops progressing at the start
point of the segment.

The SEG (segment) No. display on the monitor screen flashes during the G.SOAK
wait period.

If the deviation (absolute value) between the PV and the SP is less than or equal to
the G.SOAK width for the G.SOAK time or longer, the G.SOAK wait period ends
and the pattern operation resumes progression.

The following figure shows an example of G.SOAK at the start point of segment 3.

G.SOAK wait
¢—»  End of G.SOAK wait

SP i

G.SOAK width

G.SOAK width

]
]
]
]
1
]
:
]
G.SOAK time !
]
:
]
— Time
1
]
1

+—— PP
Segment1 Segment 2 Segment 3

E] Handling Precautions

o The minimum resolution of the G.SOAK time for operation is the sampling
cycle. In addition, if the G.SOAK time is 0, the G.SOAK wait period is cleared if
the deviation (absolute value) between the PV and the SP is less than or equal
to the G.SOAK width for only one sampling cycle.

Hl Segment event

Besides events that can be used in both constant value operation and the pattern
operation, 16 segment events are available for pattern operation.

Only one segment event can be set ON for each segment. Segment events that are
not set are OFF.

Item (bank) Display Description Initial value | User level

Segment event Mo ( 0: No segment event 0 Advanced
50 Hto 5 IBH

(Pattern Bank) 1-16: Segment events 1-16
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l PV start
PV start is a function for starting pattern operation from an SP in segment 2 that
matches the PV.
Whether to enable PV start can be set for each pattern.
If there is a set point that matches the PV, operation starts from that point.
Otherwise, operation starts from the start point of segment 1.
Item (bank) Display Description Initial value | User level

PV start P t iE to P t EE 0: Disable PV start 0 Advanced

(Pattern Bank) 1: Enable PV start

o PE_g: A pattern No. (hex) is displayed in place of “_". The 16th pattern is
displayed as 9.

The following figure shows whether PV start can be enabled for four PVs.
SP

Time

For PV (2), PV start functions from the point at which the PV matches the SP in
segment 2.

For PV (1) and PV (4), PV start does not function because no SP matches the PV.

For PV (3), PV start does not function because the SP that matches the PV is not in
segment 2.

E] Handling Precautions

« If the cycle function returns operation to the start point of a pattern, PV start
does not function.

« When patterns are linked and PV start is enabled for the next pattern, PV start
functions.

o PV start becomes valid when READY mode is switched to RUN mode, or when
constant value operation is switched to pattern operation in RUN mode.
If [Power outage recovery operation type] is set to 1 (Resume pattern
operation at power-on), PV start is invalid when the system is restored from a
power outage.
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H Cycle
Cycle is a function for repeating the operation of an entire pattern.
The repetition count can be set for each pattern.
The entire pattern is executed the set count + 1 times.
Item (bank) Display Description Initial value | User level

Cycle Pl: =L‘ to PI: 9|_| 0to 19999 0 Advanced

(Pattern Bank)

o PE_H: A pattern No. (hex) is displayed in place of “_". The 16th pattern is
displayed as 9.
SP

Time

Cycle0 E Cycle 1 E Cycle 2

Bl Pattern link
Pattern link is a function to link (connect) multiple patterns.
A pattern number that is the link destination can be set for each pattern.
The pattern number of another pattern to be linked can also be set for the link
destination pattern.

Item (bank) Display Description Initial value | User level

Pattern link P ‘: =5 tO P t 95 mziigf?jztended data 0 Advanced

(Pattern Bank)
Model without extended data
memory: 0-1

0 means that patterns are not
linked.

o PE_S: A pattern No. (hex) is displayed in place of “_”. The 16th pattern is
displayed as 3.

SP

Time

< Pi¢ Pie >

Link source (1st) link destination (2nd) link destination
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Chapter 5. Functions

@ Handling Precautions
« If the link source pattern is set to cycle, it is cycled before the link is followed.

« If the pattern number of the link source is set as the link destination for the link
destination pattern, the patterns will repeat endlessly.
H Operation end status
The status after the end of pattern operation can be set for each pattern.
If 0 (READY) is set, the pattern ends in READY mode.
If 1 (END) is set, the pattern ends in RUN-END mode.

If 2 (Constant value operation) is set, the pattern ends in RUN mode for constant
value operation.

Item (bank) Display Description Initial value | User level

Operation end status 0: READY 0 Advanced
Pt idto PEST | .,

(Pattern Bank)

2: Constant value operation

o PE_3: A pattern No. (hex) is displayed in place of “_". The 16th pattern is
displayed as 9.

E] Handling Precautions

« If one or more cycles are set, the operation end status becomes effective after
the cycles are completed.

« If alink destination is set for a pattern link, the link destination pattern is
executed rather than the operation end status.

« If the power outage recovery operation type (PLOB) is set to 1 (Resume pattern
operation at power-on), the mode in Operation end status is retained. If
0 (Stop pattern operation at power-on (READY)) is selected, the mode in
Operation end status is not retained.
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Chapter 5. Functions

B Pattern start number

You can select the pattern to be executed when READY mode is switched to RUN
(when beginning pattern operation) in one of two ways.

o Set the pattern start number on the display screen or through communication.

+ Add 1 to the sum of pattern selection values specified with internal contacts and
use the result as the pattern start number.

Setting of pattern start number
on screen or by communication

Sum of pattern Nos. that
depend on internal contacts

If pattern selection is assigned to
internal contacts

If pattern selection is not ~
assigned to internal contacts [

Pattern No. at which operation starts

Item (bank) Display Description Initial value | User level
Pattern start number rrl Model without extended data memory: 1 Advanced
(Pattern Operation Config. Lu i Fixed at 1
Bank) Model with extended data memory: 1-16

Ex.: Selecting a pattern No. with internal contacts 1-2

Setting

Setting details

Operation according to the setting

Internal contact 1

Assign Pattern selection (0/+1) to the
operation type of Internal contact 1.

Internal contact 2

Assign Pattern selection (0/42) to the
operation type of Internal contact 2.

The sum of pattern Nos. that depend on
internal contacts changes within the 0-3
range.

Internal contact status

Internal contact processing

Pattern start number

Internal contact 1: OFF

Internal contact 2: OFF

The sum of pattern Nos. that depend on
internal contacts is 0.

Pattern start number 1

Internal contact 1: ON

Internal contact 2: OFF

The sum of pattern Nos. that depend on
internal contacts is 1.

Pattern start number 2

Internal contact 1: OFF

Internal contact 2: ON

The sum of pattern Nos. that depend on
internal contacts is 2.

Pattern start number 3

Internal contact 1: ON

Internal contact 2: ON

The sum of pattern Nos. that depend on
internal contacts is 3.

Pattern start number 4

[I] Handling Precautions

« If the model does not have extended data memory, the pattern start number
is always 1 even if it is 2 or more according to the internal contacts.
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H Pattern SP increase/decrease change limit
The limit for change per second can be set for the pattern SP.

This function prevents a rapid change in the SP due to a setting error or operator
error. It protects the object of equipment processing and the equipment itself by
limiting change in the SP.

Item (bank) Display Description Initial value | User level

Pattern SP increase change limit P rm 0: Change not limited 0 Advanced
(Pattern Operation Config. Bank) Lu 1-19999 U: Change limited

Pattern SP decrease change limit P E E The number of digits after the decimal 0 Advanced

(Pattern Operation Config. Bank) point of the change limit can be set
with Pattern SP change limit decimal

point position (PLE3).

o The ramp indicators A M flash when the pattern SP increase change is limited.
o The ramp indicators 'V flash when the pattern SP decrease change is limited.

« Ramping continues even after pattern operation ends in RUN-END mode until
the SP is reached if the SP is not reached due to the pattern SP increase/decrease
change limit.

[I] Handling Precautions

« ADVANCE does not operate when Pattern SP increase (or decrease) change
limit is a value other than 0.

« The SP continues to change in RUN-HOLD or RUN-END mode or even during
the G.SOAK wait period if a pattern SP change limit is enabled.

« The pattern SP change limit is disabled if the mode changes from READY to
RUN, from RUN to READY, from RUN-HOLD to READY, or from RUN-END to
READY.

» G.SOAK operates using the SP before the pattern SP change limit is applied.
Ramping continues even after pattern operation ends in RUN-END mode
until the SP is reached if the SP is not reached due to the pattern SP increase/
decrease change limit.

« If the SP change per second falls below 1/100,000 of the SP change width, the
error in the end time of each segment will increase.
Ex.: When starting from SP=0 and ending at SP=1000, if the change limit is
0.01/s, the error is about 1 %.
When starting from SP=0 and ending at SP=1000, if the change limit is
0.001/s, the error is about 2 %.
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Chapter 5. Functions

H Pattern SP change limit decimal point position

The decimal point position of the pattern SP increase/decrease change limit can be set.

Item (bank) Display Description Initial value | User level
Pattern SP change limit decimal rn 0: No decimal point 0 Advanced
point position P L

1: 1 digit after the decimal point
g;ar:tkc)arn Operation Config. 2: 2 digits after the decimal point

3: 3 digits after the decimal point

M ADVANCE (advanced operation)
ADVANCE can be used to advance to the next segment during pattern operation.

ADVANCE can be set by setting the operation type of internal contacts 1-8. It can
also be assigned to a user function key.

Note

757 Digital Input (DI) / Internal Contacts (p. 5-65) (for details on internal
contacts)

N ey Chapter 6. Displayed Items and Settings (p. 6-1) (for details on user

functions)
Item (bank) Display Description Initial value | User level
Internal contacts 1-8 | 0: No function 0 Advanced
[

operation type 61: ADVANCE (edge)

2
]
ry

LS

(Internal Contacts Bank) Other than the above: other functions

Lb
r
L1

L8

E] Handling Precautions
« ADVANCE is only available in RUN and RUN-HOLD modes.
« Itis not available in READY and RUN-END modes.
« If ADVANCE is executed during the G.SOAK wait period, the G.SOAK wait
period for the segment ends and processing advances to the beginning of the
next segment.

« When ADVANCE is executed in the last segment of a pattern, the pattern
cycles for the remaining cycle count and links to another pattern if a pattern
link has been set. If there is no cycle or link, READY mode, RUN-END mode, or
constant value operation starts according to the Operation end status setting.

« ADVANCE does not operate if Pattern SP increase change limit or Pattern SP

decrease change limit is a value other than 0.
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Chapter 5. Functions

B HOLD
Pattern operation in progress can be stopped.

HOLD can be set by setting the operation type of internal contacts 1 to 8. It can also
be assigned to a user function key.

Note

757 Digital Input (DI) / Internal Contacts (p. 5-65) (for details on internal
contacts)

Ny Chapter 6. Displayed Items and Settings (p. 6-1) (for details on user
functions)

Item (bank) Display Description Initial value | User level

Internal contacts 1-8 | ( 0: No function 0 Advanced

62: HOLD (state)
E 67: HOLD (edge)

operation type

(Internal Contacts Bank) i

[ Other than the above: other functions

v I I R g | W

e

(]

The ramp indicators ABYV flash in HOLD mode.

E] Handling Precautions

« HOLD is only available in RUN mode. Progression of the operation is also
stopped during the G.SOAK wait period.

« If a power outage occurs when pattern operation is in the HOLD state, to hold
pattern operation at power-on, set [Power outage recovery operation type] to
1 (Resume pattern operation at power-on) and the operation type of internal
contacts to 62 (HOLD) and turn ON the contacts.

« If a pattern operation goes to HOLD when the Pattern SP increase/decrease
change limit is working, the SP ramp continues to the pattern SP that was in
effect at the time the HOLD started.
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B G.SOAK clear
The G.SOAK wait status can be ended during pattern operation.

G.SOAK cancellation can be set with the operation type of internal contacts 1-8. It
can also be assigned to a user function key.

Note

7 5.7 Digital Input (DI) / Internal Contacts (p. 5-65) (for details on internal
contacts)

N ey Chapter 6. Displayed Items and Settings (p. 6-1) (for details on user

functions)
Item (bank) Display Description Initial value | User level
Internal contacts 1-8 o 0: No function 0 Advanced
operation type L Lt 63: G.SOAK clear (state)
(Internal Contacts Bank) = EE i 68: G.SOAK clear (edge)
e [ Other than the above: other functions
AN
| r (
I |_L|, |
| I-S (
L2 |
| I-E (
Lo |
[
Lo
| I‘E (
=N

E] Handling Precautions
o G.SOAK can be ended only during the G.SOAK wait period.
» The ramp indicators A ¥ flash during the G.SOAK wait period.
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H Power outage recovery operation type

You can select 1 (Resume pattern operation at power-on) or 0 (Stop pattern
operation at power-on (READY)) in case a power outage occurs during pattern
operation. If 1 is selected, the system is restored with the status before the power
outage. If 0 is selected, the system starts from initial system operation.

Item (bank) Display Description Initial value | User level
Power outage recovery r 0: Pattern operation does not resume at 0 Advanced
operation type P L power-on (READY)
(Pattern Operation Config. 1: Pattern operation resumes at power-on
Bank)

o Mode where pattern operation does not resume at power-on (READY)
The system starts up in READY mode when power is restored after a power
outage during pattern operation.

« Mode where pattern operation resumes at power-on

« For models with extended data memory:
When power is restored after a power outage in READY, RUN, RUN-HOLD, or
RUN-END mode during pattern operation, operation resumes with the mode,
pattern No., segment No., remaining cycle count, and segment elapsed time that
were in effect before the outage.
However, the G.SOAK elapsed time is not retained. Therefore, if a power outage
occurs when the system is in the G.SOAK waiting state and the PV is less than
the G.SOAK width, the G.SOAK time count restarts from the beginning even if
the PV after restoration is greater than the G.SOAK width.

« For models without extended data memory:
When power is restored after a power outage in READY, RUN, RUN-HOLD, or
RUN-END mode during pattern operation, operation resumes with the mode,
segment No., and remaining cycle count that were in effect before the outage.
However, the segment elapsed time is not retained. Therefore, the operation
resumes with the elapsed time reset to 0.

[I] Handling Precautions

« If you do not want pattern operation to start after a normal power-on, set
a change to READY mode at the end of pattern operation or change Power
outage recovery operation type to 0 (Pattern operation does not resume at
power-on(READY)).

« When Power outage recovery operation type is 0 (Pattern operation does not
resume at power-on (READY)), the system starts up in READY mode but retains
the RUN/READY mode in nonvolatile memory when the system is restored
from a power outage.

« If power is restored after an outage during constant value operation, the
system follows the settings for RUN/READY mode.

« To enable the mode where pattern operation resumes at power-on, set
[Pattern operation prohibited/allowed] to 1 (allowed) and [Constant value
operation / pattern operation selection] to 1 (pattern operation mode), and
write these settings to non-volatile memory.
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H Power outage recovery occurrence

This can be checked to see if the system has been restored after a power outage
during pattern operation.

If the system enters READY mode or starts constant value operation during
pattern operation with 1 (Power restored after an outage) selected, the setting is
automatically changed to 0. You can also change the value to 0 on the operation
screen or through communication.

Item (bank) Display Description User level
Power outage recovery M 0:None Advanced
occurrence P [N

1: Power restored after an outage
(Pattern Operation Config.
Bank)

m Handling Precautions

« If the system is in READY mode during pattern operation or during constant
value operation before a power outage, Power outage recovery occurrence is
0 (None) when the system is restored from the power outage.

« Avalue other than 0 cannot be set for Power outage recovery occurrence
through communication.
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H Accessing pattern operation settings by communication
« Pattern operation settings include common-to-all pattern settings, pattern

settings, and segment settings.
« To access pattern settings and segment settings of a specific pattern via

communication, specify the pattern No.
o The specifiable pattern Nos. differ depending on the model.
Models without extended data memory: pattern 1 only
Models with extended data memory: patterns 1-16

@ Handling Precautions
« Itis not possible to read or write settings of multiple patterns in one

communication.

Note
N e Chapter 10. List of Communication Data (p. 10-1)(for details on
Communications address

communication addresses)
RAM address

Decimal | Hex
Pattern No.
7171 1C03
p Pattern settings RAM address
Pattern 1 settings |’ I I cos |
;o Segmentcount | el
Segment 1 settings PV start '
Lo Operation end status i
— Cycle |
Pattern link !

Segment 2 settings
: S
G.SOAK time

Segment 16 settings

; Segment settings

Segment 1 SP
Segment 1 time
Segment 1 PID i
Segment 1 segment event '
Segment 1 G.SOAK type '
Segment 1 G.SOAK width

Pattern 2 settings

Segment 1 settings
Segment 2 settings

v
-
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
N
©
S
-
N
Q
o

Segment 2 SP
Segment 2 time
Segment 2 PID
Segment 2 segment event
Segment 2 G.SOAK type
Segment 2 G.SOAK width

Segment 16 settings

RAM address

Pattern 16 settings
Segment 16 SP

Segment 16 time
Segment 16 PID
Segment 16 segment event
Segment 16 G.SOAK type
Segment 16 G.SOAK width

Segment 1 settings
Segment 2 settings

v

Segment 16 settings
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Chapter 5. Functions

H Pattern communication access procedure

@ Preparation

Before writing or reading settings, specify the Pattern start number, Pattern time
unit, and Pattern time decimal point position.

@ Writing pattern data
(1) As the pattern No., write the No. of the pattern whose settings must be written.
(2) Write the pattern settings.

(3) Write the settings for segment 1 to the last segment that is used.

@ Reading pattern data

(1) As the pattern No., write the No. of the pattern whose settings must be read
out.

(2) Read the pattern settings.

(3) Read the settings for segment 1 to the last segment that is used.

E] Handling Precautions

« Write the pattern No. at the start of writing or reading. Pattern No., pattern
settings, and segment settings can be written by one message.

« There is no restriction on the order of writing and reading of pattern settings
and segment settings after writing the pattern No.. Writing and reading in the
following order is possible.

- Write pattern settings after writing segment settings
- Skip a segment
- Write settings for one segment only

- Writing and reading settings alternately
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Chapter 5. Functions

5-17 Display on the Console and Key Operation
I
What is displayed on the console and the use of the keys can be customized.

M [FN] key function

The switching operation by the [FN]/[FUNCTION] key can be selected. Switching
occurs when the key is pressed for 2 seconds or longer while the operation display

is shown.
Item (bank) Display Description Initial value | User level
[FN] key function rml 0: Disable 1 Simple,
(Setup Bank) Lu i 1: AUTO/MANUAL selection standard,

2: RUN/READY selection advanced

3: AT stop/start instruction
4: LSP group selection
5:Release all latches

6: LSP/RSP selection

7: Invalid

8: Constant value operation / pattern
operation selection

9: Pattern operation ADVANCE

10: Pattern operation HOLD

11: Pattern operation G.SOAK clear

12: FF-FITTER automatic tuning selection
13-20: Invalid

21-36:User-defined bits 1-16 selection

E] Handling Precautions

o If CkrL (Control method) is set to 0 (ON/OFF control), the AUTO/MANUAL
selection setting is invalid.

o IfCErL (Control method) is set to 0 (ON/OFF control), or if the PV high/low
limit alarm has been triggered, the AT stop/start setting is invalid.

« If C030 (LSP system group) is set to 1, the LSP group selection setting is
invalid.

o If T 103 (Pattern operation prohibited/allowed) is set to 0 (Prohibited),
Constant value operation / pattern operation selection, Pattern operation
ADVANCE, Pattern operation HOLD, and Pattern operation G.SOAK clear
are disabled.
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Hl Mode display setup

Whether to display the mode settings in the mode bank can be selected.

Item (bank) Display Description Initial value | User level

Mode display setup ol Whether to display the settings in the 255 Standard,
[ | mode bank is determined by the sum of advanced
the weights shown below.
Bit 0: AUTO/MANUAL display
No: 0, Yes: +1
Bit 1: RUN/READY display
No: 0, Yes: +2
Bit 2: LSP/RSP display
No: 0, Yes: +4
Bit 3: AT display
No: 0, Yes: +8
Bit 4: Release all latches display
No: 0, Yes: +16
Bit 6: Pattern operation function display
No: 0, Yes: +64
Bit 7: FF-FITTER automatic tuning display
No: 0, Yes: +128
Invalid settings:
0, +32

(Setup Bank)

27 | 286 | 22 [ 24| 23 | 22 | 2 20

]l /I\— AUTO/MANUAL display

RUN/READY display
LSP/RSP display
AT display

— Release all latches display
— Undefined

— Pattern operation function display

— FF-FITTER automatic tuning display

o If the SLP-CIF Smart Loader Package is used, the setting for L0713 (Mode display
setting) can be specified not only by a numerical value but also by bit input.

m Handling Precautions

« Even if AUTO/MANUAL display is enabled, if CErL (Control method) is
set to 0 (ON/OFF control), the AUTO/MANUAL selection setting is not
displayed.

« Even if AT display is enabled, if CErL (Control method) is set to 0 (ON/OFF
control), the AT stop/start setting is not displayed.

« Even if LSP/RSP display is enabled, LSP/RSP is not displayed for models
without RSP input.
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H PV/SP display setup

Whether to show PV- and SP-related settings on the operation display can be

selected.
Item (bank) Display Description Initial value | User level
PV/SP display setup 7 Whether to show the following items on 15 Standard,
[ | the operation display is determined by the advanced

(Setup Bank) sum of the weights shown below.

Bit 0: PV display
No: 0, Yes: +1
Bit 1: SP display
No: 0, Yes: +2
Bit 2: LSP group No. display
No: 0, Yes: +4
Pattern operation display
No: 0, Yes: +8
Invalid settings: 0

2 | 22| 2 20

PV display
SP display
LSP group No. display
Undefined

o If the SLP-C1F Smart Loader Package is used, the setting for LOT4 (PV/SP display
setup) can be specified not only by a numerical value but also by bit input.

E] Handling Precautions

« Even if LSP group No. display is enabled, if L0830 (LSP system group) is set
to 1, LSP group numbers are not displayed.
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Hl MV display setup

Whether to show MV-related settings on the operation display can be selected.

Item (bank) Display Description Initial value | User level
MV display setup ol Whether to show the following items on 15 Standard,
(Setup Bank) [ | the operation display is determined by the advanced

sum of the weights shown below.
Bit 0: MV display
No: 0, Yes: +1
Bit 1: Heating MV / cooling MV
No: 0, Yes: +2
Bit 2: MFB display
No: 0, Yes: +4
Bit 3: AT progress display
No: 0, Yes: +8
Invalid settings: 0

23 | 22| 2 20

/L T‘ MV display

Heating/cooling MV display
MFB display
AT progress display

o If the SLP-CIF Smart Loader Package is used, the setting for L0115 (MV display
setup) can be specified not only by a numerical value but also by bit input.

lI] Handling Precautions

« Even if heating/cooling MV display is enabled, if LO2b (Heat/cool control)
is set to 0 (Do not use), the heating/cooling MV is not displayed.

« Even if AT progress display is enabled, progress is not displayed if AT is not
running.

« Even if MFB display is enabled, MFB is not displayed for controllers whose
model No. does not include “R1.”
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H Event settings display setup

Whether to show the main and sub-settings of internal events 1-3 on the operation

display can be selected.
Item (bank) Display Description Initial value | User level
Event settings display setup rmol 0: Do not show internal event settings on 0 Standard,
[ | the operation display advanced

(Setup Bank)
1: Show internal event 1 settings on the

operation display

2: Show internal event 1-2 settings on the
operation display

3: Show internal event 1-3 settings on the
operation display

E] Handling Precautions

« Even if internal event settings are set for display, they are not displayed
if an internal event operation type that does not require main and sub-
settings is specified.

« The main and sub-settings of internal events 4-8 cannot be displayed on
the operation display.

B Event remaining time display setup

Whether to show the ON/OFF delay remaining time of internal events 1-3 on the
operation display can be selected.

Item (bank) Display Description Initial value | User level
Event remaining time display O 0: Do not show the ON/OFF delay 0 Standard,
setup I T I | remaining time of internal events on advanced

(Setup Bank) the operation display

1: Show the ON/OFF delay remaining time
of internal event 1 on the operation

display

2: Show the ON/OFF delay remaining time
of internal events 1-2 on the operation
display

3: Show the ON/OFF delay remaining time
of internal events 1-3 on the operation
display

E] Handling Precautions

« Even if the internal event remaining time is set for display, it is not
displayed if an internal event operation type that does not require display
of the remaining time is specified.

« The remaining time of internal events 4-8 cannot be displayed on the
operation display.
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Whether to show CT/VT-related items on the operation display can be selected.

(Setup Bank)

sum of the weights shown below.
Bit 0: CT1 display
No: 0, Yes: +1
Bit 1: CT2 display
No: 0, Yes: +2
Bit 2: VT display
No: 0, Yes: +4
Bit 3: Resistance display
No: 0, Yes: +8
Invalid settings: 0, +16, +32, +64, +128

Item (bank) Display Description Initial value | User level
CT/VT display setup o Whether to show the following items on the 0 Standard,
[ | operation display is determined by the advanced

B User level

o This item is displayed and the setting can be changed if a model with CT or VT

input is used.

What is displayed on the console can be restricted by specifying the user level. The
higher the setting, the more items can be set and displayed.

Item (bank) Display Description Initial value | User level
User level ol 0: Simple 1 Simple,
(Setup Bank) Lyt 1: Standard Z’j}:adnacr:c,j
2: Advanced

H User-defined function indicator lighting conditions

The conditions for turning on the user-defined function indicator can be set. The
indicator turns off when the set standard bit is OFF (0) and lights up when the set

(Setup Bank)

standard bit is ON (1).
Item (bank) Display Description Initial value | User level
User-defined function indicator roon 1024-2047: Standard bit numbers 1024 Advanced
lighting conditions [N
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B Multi-status (MS) indicator

For the multi-status (MS) indicator on the console, three sets of lighting condition
plus lighting state and their priority can be set.

Item (bank) Display Description Initial value | User level
Multi-status (MS) display, rnm ( 1024-2047: Standard bit numbers 1568 Advanced
condition (top priority) [N |
(Setup Bank)

Multi-status (MS) display, status rn E E 0: Lit 1 Advanced
(top priority) Lu 1: Slow blink
(Setup Bank) 2: 2 times blink
3: Fast blink
4: Left to right
5: Right to left
6: Left < right
7: Dev OK
8: Dev graph
9: MV graph
10: Heating MV graph (for heat/cool
control)
11: Cooling MV graph (for heat/cool
control)
12: MFB graph (including currently
estimated MFB)
13: DI monitor
14: Internal contact monitor
15: Internal event monitor
16: Polarity MV graph
17: Progress time in pattern
18: Pattern remaining time
19: Progress time in segment
20: Segment remaining time
Multi-status (MS) display, M E 3 Same as for Multi-status (MS) display, 1792 Advanced
condition (second priority) [N | condition (top priority)
(Setup Bank)
Multi-status (MS) display, status rnm E Ll Same as for Multi-status (MS) display, 6 Advanced
(second priority) | status (top priority)
(Setup Bank)
Multi-status (MS) display, r E 5 Same as for Multi-status (MS) display, 1025 Advanced
condition (third priority) [N condition (top priority)
(Setup Bank)
Multi-status (MS) display, status | = E E Same as for Multi-status (MS) display, 9 Advanced
(third priority) [N | status (top priority)
(Setup Bank)
Multi-status (MS) display, rnm E T 0to 19999 U 5 Advanced
deviation range [N |
(Setup Bank)
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H Lighting condition
o For the MS (multi-status) indicator on the console, three sets of lighting
condition plus lighting state and their priority can be set.

o The lighting condition is true (is met) if the status set as the condition is ON.
Therefore, if 1024 (Always 0 (OFF)) is set as the lighting condition, the condition
is always false. If 1025 (Always 1 (ON)) is set, the condition is always true.

H Priority order of the MS indicator
Three priority levels can be set for the MS indicator.

o When the lighting condition with priority 1 is true, the MS indicator will have the
lighting state with priority 1.

When the lighting condition with priority 1 is false but the lighting condition
with priority 2 is true, the MS indicator will have the lighting state with priority 2.

« When the lighting conditions with priorities 1 and 2 are false but the lighting
condition with priority 3 is true, the MS indicator will have the lighting state with
priority 3.

« When the lighting conditions with priorities 1-3 are false, the MS indicator
remains off.

H Lighting state

If 7 (Dev OK) is set as the lighting state, the MS indicator is turned on and off as
shown in the figure below. If 0 U is set for Multi-status (MS) display deviation
range, the MS indicator lights up only when the displayed PV is equal to the
displayed SP.

Lit

off : off

®

PV

MS indicator
deviation range

MS indicator
deviation range

' '
-—

SP

Indicator on/off with Dev OK

o If 8 (Dev graph) is set for the lighting state, the MS indicator lights up as shown
in the figure below. Set 1 U or more for the Multi-status (MS) display deviation
range. If 0 U is set, the MS indicator will be turned off.

—80.0 % or less ‘_%%_,4_%%%, +80.1 % or more

~799t0-600% ¢+ 1 L g L L P L 4+601t0+800%

~799t0-400% @\ | pe i L i 4401t0+600%
~399t0-200% @ |  pe—+  pi +201t0+400%

~19.9t00.0% g pqp +0.1t0+200%

LEDs lit to show a deviation graph (Deviation = (PV — SP) + Multi-status (MS) display deviation range)
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o If9 (MV graph), 10 (Heating MV graph), 11 (Cooling MV graph), 12 (MFB
graph (including currently estimated MFB)), 17 (Progress time in pattern),
18 (Pattern remaining time), 19 (Progress time in segment), or 20 (Segment
remaining time) is set for the lighting state, the MS indicator lights up as shown
in the figure below.

All off for 0.0 % or less

0.1t0100% €«—>»
10.1t0 20.0%

20.1t030.0%

30.1t040.0%

A
A

40.1t0 50.0 %

A
\ 4

50.1t060.0 %

A
N

60.1t070.0%

A
\ 4

70.1 t0 80.0 %

A

80.1t090.0 %

A
\ 4

90.1t0 100.0 % '« >
All lit for 100.0 % or more

LEDs lit to show an MV graph, heating MV graph, cooling MV graph, MFB graph,
progress time in pattern, pattern remaining time, progress time in segment, or
segment remaining time

o If 16 (Polarity MV graph) is set for the lighting state, the MS indicator lights up as
shown in the figure below.

All lit for 0.0 % or less

0110100% | >
10.1t0200% 4 ——
20110300% | -

30110400% H—t— L

40110500% ettt L

50.1t060.0% < >

60.110700% 4ttt

70110800% 4————»

80.1t0900% 4

90.1t01000% ie—»!

All off for 100.0 % or more

LEDs lit to show a polarity MV graph
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« If 13 (DI monitor), 14 (Internal contact monitor), or 15 (Internal event monitor)
is set for the lighting state, the MS indicator lights up as shown in the figure
below.

A A A A A T

Internal contact 8, Internal event 8

Internal contact 7, Internal event 7

Internal contact 6, Internal event 6

Internal contact 5, Internal event 5

Dl4, Internal contact 4, Internal event 4

DI3, Internal contact 3, Internal event 3

DI2, Internal contact 2, Internal event 2

DI1, Internal contact 1, Internal event 1
LEDs lit to show DI, internal contacts, and internal events

H Operation display restoration time

This setting determines the period without key operations after which the bank
selection display or bank setting display automatically returns to the operation

display.

Item (bank) Display Description Initial value | User level
Operation display restoration - omn 0: Do not switch to the operation display 3 Advanced
time L Juy 1-60 minutes
(Setup Bank)

o If 0 is set, the screen does not return to the operation display even when there are
no key operations.

H User operation screen
With the C3A/C3B, up to eight user operation screens that show the data specified
by standard numerical codes can be added. The data is shown in display fields 1-3
when the device shows the operation display.

Item (bank) Display Description Initial value | User level
Available user operation ' H 0: Do not use 0 Advanced
screens Lt 1-8: Available user operation screens
(Setup Bank)

« Items for the number of screens set for [Available user operation screens] are
displayed in the user operation screen bank and the settings can be changed. The
screens are shown on the operation display.

« You can specify the data to be shown in display fields 1-3 by standard numerical
codes for each of user operation screens 1-8.

« Display field 4 indicates the user operation screen No. that is shown.
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Item (bank) Display Description Initial value | User level

2048-3071: Standard numerical 2048 Advanced

= to codes

User operation screens 1-8 )

Data shown in display field 1

(W]
(User Operation Screen Bank) | LI [}
User operation screens 1-8 )

0

Data shown in display field 2
N
(User Operation Screen Bank) | LI

User operation screens 1-8 )

(
Data shown in display field 3 U0 |_3 to
. )
(User Operation Screen Bank) | LI J

With the C3A/C3B, items for the number of screens set for [Available user
operation screens] are displayed and the settings can be changed.

E] Handling Precautions

« If the data specified by the standard numerical code set for [User operation
screens 1-8 Data shown in display field 3] has two or more decimal places,
display field 3 shows the value with one decimal place.

H Operation display settings

The screens to be shown when the device is in operation display mode can be selected.

Item (bank) Display Description Initial value | User level
Operation display settings o Ll 0: Displays all operation screens 0 Advanced
(Setup Bank) Lot 1: Displays basic + UO + UF screens

This item is displayed and the setting can be changed for the C3A/C3B.

o The basic screen shows the PV, SP, and MV. “UO” means “user operation” and
UF” means “user function!

If 0 (Display all operation screens) is set, all operation display screens that meet
the display conditions will be displayed.

If 1 (Displays basic + UO + UF screens) is set, the UO and UF screens that meet
the display conditions and the basic screen will be displayed. Other operation
display screens will always be hidden.

Note

For the display conditions for operation display screens, see the sections below.
. € mPpV/SP display setup (p. 5-158)

N e T\ display setup (p. 5-159)

. € W Event settings display setup (p. 5-160)

. € W Event remaining time display setup (p. 5-160)

N ed Tari display setup (p. 5-161)

. € W User operation screen (p. 5-165)

. €2 W User Function (p. 5-167)

. €7 W Operation settings (p. 6-1)
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B User Function

Up to eight items selected from various settings can be displayed as user functions
1-8 on the operation display.

Item (bank) Display Description Initial value | User level
User Function 1 1 F ( Displayed text can be defined for each - Standard,
(User Function Bank) u ' item. advanced
User Function 2 —

U F - El The following are special cases.
(User Function Bank)
User Function 3 | lF _ 3 ----:Unregistered -
(User Function Bank) U P-_: P(Proportional band) in use
User Function 4 U F - Ll I -_: I (Integral time) in use o
(User Function Bank) d-: D (Derivative time) in use
User Function 5 ) -
[l F - 5 rE-_: Manual reset in use

(User Function Bank) o
User Function 6 | |F E oL -_: Output low limit in use —
(User Function Bank) L aH-_: Output high limit in use
User Function 7 ) lF = P-_L: P (Proportional band) (Cool) in use —
(User Function Bank) u | ! - _L: I (Integral time) (Cool) in use
User Function 8 ) |F _ d-_[: D (Derivative time) (Cool) in use -

: (]
(User Function Bank) ol._L: Output low limit (Cool) in use

oH_L: Output high limit(Cool) in use

o Only settings that can be displayed can be registered.
(Ex.: Manual reset of the PID constants can be registered when integral time = 0)

« Items cannot be registered from the console using the parameter number
displayed on the setup screen of the SLP-C1F Smart Loader Package.

o To select a parameter, use the keys as follows.
[<] key: Displays the first parameter in the next parameter bank.
[>] key: Displays the first parameter in the previous parameter bank.
[V]: Displays the next parameter.

[Al: Displays the previous parameter.
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@ Specifying user functions
This section gives examples of settings using the SLP-C1F Smart Loader Package.

Up to eight parameters can be registered on the operation display by registering
user functions. Use the [MENU] key to switch the display.

Set frequently used functions to make the operation of this device easier.

In the example below, the main setting of event 1 is set as UF1.

1. Specifying from the user function screen

To use this function, set the user level to Standard or Advanced (High function) first.

@ (Untitled) - SLP-C1TF - CIMTCCLAOTXX X O X
File Edit Display Communication UserFunction Option pUFTT I .
. .
Bit edit nput/Output port setup Pattern graph PLCLin L/ st
[ vew [ open [ seve B ut/Output port setup sttern grapl Lk [y copy [ Pasta.‘@ High function 1
T Resdicim-sir) | Write(sLP~C1M) [ Type Setting [OF] User Function register TagName | TTTeeCT
[& standard * | |Ne. |SP DISP. SP1 SP2
Lz
LB Event 1 |sp 5p- |
HE! PID 2 |pD Pdl | 1
B para

RE| Setup(Range)
FB setup(ctrl)
rB setup(sp)

FB setup(ac)

rB setup(Othen)
FB Lock

LB by Assignment
L& Qption

FEI User Function

FB DO Assignment < >
HB Tuning
FB other
FB Mode
LB pID in use s
3.1 Valid settings:-200~1200 RAM Address: 7005/EEPROM Address:23389
(1) Select [User Function] under [Option].
(2) Select any of user-defined functions 1-8.
> The [User Function Register] dialog box is displayed.
(3) In[Group select], select [1: Event].
(4) In[ltem select], select [801: Event main setting (low limit)].
CIF (Untitled) - SLP-CTF - CIMTCCLAOXX - O x
File Edit Display Communication UserFunction Option
[§ New [ Open | Save Bit edit nput/Output port setup Patte @pLCLink Iy Copy [y Paste [H High function
I Read(C1M—SLP) i Write(SLP—C1M) r‘u Type Setting [OF] User Function register Tag Name |
*B_Eétandard No. | User Function |DISP. |5etting
LB Esemt 7 |User Function 1 UF- 1 | O:Unregistered
FB piD 2 |User Function 2  User function Register =
*g Para 3 |User Function 3 3) [ Group select
rE Setup(Range) 1:Event b
FB setup(ctrl) 4 |User Function 4 |
*g Setup(SP) 5 |User Function 5
:IE g:zdzg{;}) 6 |User Function 6 :‘
FB Setup(Comm) 7 |User Function 7 ]
[ setup(othen 8 |User Function 8
FB Lock

FB Mode
"B PID in use

£

817
818 Hysteresisd
£19:0N delay timed hd

31 Valid settings:0~-9999 RAM Address:5101/El
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2. If, while changing settings, you find a parameter you want to set as a user function
Use the procedure below.
(1) Place the cursor on the parameter you want to register.
(2) Click the [User Function Register] button.
> The [User Function register] dialog box is displayed.

(3) Click the radio button for the UF No. to use for the parameter and then click
[Register].

> The parameter is now registered.

€IF (Untitled) - SLP-CTF - CIMTCCLAQZKX - [m] X
File Edit Display Communication User Function Option
[ vew B Open | save [ vit ca BC ()P p eeh [ pLctine [y copy [y Paste [§ High function
1 ReadcimM—stp) L write(stp~cinn [ Type settin [GE] User Function register Tag Name | ]
[ standard * || No. |Event DISP. Internal Event 1 Internal Event 2 |Interna| E "
rE sp
LB 1 | Operation type EcL 1 1: PV high limit 2: PV low limit 0: None
J PID 2 |Direct/Reverse EcLe 0: Direct 0: Direct
Para
X 3 [Stand-by E2r2 0: None 0: None
B Setup(Range) Y
FE setup(Ctrl) 4 |EVENT state at READY Ecle 0: EVENT continued at Ready 0: EVENT continued at Ready
’ Setup(sP) 5 |Controller alarm OR E203 0: None 0: None
:@ gg:ﬁgg& 6 |Special OFF setup E2L3 0: Normal 0: Normal ('])
B Setup(Other) 7 |Delay unit E2L3 0:0.1s T
rE Lock i 8 |Event main setting 2 ]
LB DI Assignment =
L& option 9 |Event sub setting E2Sh
FEI User Function < kd
] DO Assignment
Tuning
B other
FB Mode hd
48 Valid settings:-1999~-9999 RAM Addres=:7506/EEPROM Address: 23890

User function Register

[Event 2 main settinal Please select the number to register.

O:Unregistered
O:Unregistered
O:Unregistered
O:Unregistered
O:Unregistered
O:Unregistered
O:Unregistered

O:Unregistered

Note

o Alist of registered parameters can be checked by selecting [User function]
under [Option].
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B Key lock, communication lock, loader lock

Changing the settings and communication can be prohibited by means of various
lock functions.

Item (bank) Display Description Initial value | User level
Key lock | r 0: All settings can be specified. 0 Simple,
LOL - standard,
(Lock Bank) 1: Mode, event, operation display, SP, advanced
UF, lock, manual MV, and [FN] key
operation can be specified.
2: Operation display, SP, UF, lock, manual
MV, and [FN] key operation can be
specified.
3: UF, lock, manual MV, and [FN] key
operation can be specified.
Communication lock r r 0: Unlocked 0 Advanced
(Lock Bank) LL oL 1: Locked
Loader lock 1) r 0: Unlocked 0 Advanced
(Lock Bank) LL oL 1: Locked

5-170

« If you set a password in addition to the key lock, only the items whose settings
can be changed using the keys (shown in the table above) are displayed.

The parameters shown below can be read and written even if communication lock
or loader lock is enabled.

Bank Parameter
Setup PV decimal point position
Mode AUTO/MANUAL mode selection
RUN/READY mode selection

AT stop/start selection
Release all latches

Operation Loop PV

settings Loop SP

LSP group No.

MV

Heat MV

Cool MV

AT progress

CT1 current when output ON
CT2 current when output ON
Timer remaining time 1
Timer remaining time 2
Timer remaining time 3
Timer remaining time 4
Timer remaining time 5
Present LSP

Loop PV before compensation
Status Input alarm status
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H Password
If a password is set (password lock), key-locked items whose settings cannot be
changed using the keys will not be displayed.
Item (bank) Display Description Initial value | User level
Password display P H 5 5 0-15 0 Simple,
) (Oissetat |standard,
(Lock Bank) 5: Display passwords 1A-2B power-on) | advanced
Password 1A P 5 ( 0000-FFFF (hex) 0000
\H
(Lock Bank)
Password 2A P 5 E H 0000-FFFF (hex) 0000
(Lock Bank)
Password 1B P S lb 0000-FFFF (hex) 0000
(
(Lock Bank)
Password 2B P S E h 0000-FFFF (hex) 0000
(Lock Bank)

« PSR (password 1A) and PSR (password 2A) are displayed and the settings can
be changed if PASS (password display) is set to 5 and the two sets of passwords
(1A and 1B, 2A and 2B) match.

« PS b (password 1B) and PScb (password 2B) are displayed and the settings can be
changed if PRSS (password display) is set to 5.

o The value set for PS {R (password 1A) is automatically set for PS b (password 1B).

o The value set for P52R (password 2A) is automatically set for PScb (password 2B).

@ Handling Precautions

« Before setting passwords 1A-2B, decide on two hexadecimal numbers
that will be the passwords, and make a note so that you will remember
them.

« PRSS is provided to prevent accidental changing of passwords by
restricting the display conditions of passwords 1A-2B.

« If you set a value for passwords 1A and 2A and then set a different
value for passwords 1B and 2B, passwords 1A and 2A will no longer be
displayed, and the settings for key lock, communication lock, and loader
lock cannot be changed. This is called a password locked state.

« Settings that cannot be changed due to key lock cannot be displayed in
the password locked state.

« If the password lock cannot be reset, initialize settings from the
[Calibration and checking] screen of Smart Loader Package model SLP-
CI1F. In this case, any settings configured by the user will also be initialized
(lost).
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5-18 Address Replacement

The address replacement function replaces the communication address of data read and written through host
communication with a specific address.

You can improve performance by reading and writing data in a communication session rather than by reading and
writing the same data in multiple communication sessions with nonsequential communication addresses. To do so,
you assign data with arbitrary communication addresses to consecutive communication addresses specially designed
for the address replacement function.

@ Handling Precautions
« This function is available only for models with RS-485 communication.

« The items below can only be displayed and set by the SLP or host
communication.

B Actual, setting, and alias addresses
The address replacement function uses the following three communication
addresses to replace one address.
« Actual (the address to be replaced)

The original communication address that is to be replaced

o Setting (for setup of the replacement address)
Address to specify which actual address is associated with the alias address

o Alias (replacement address)
The virtual image of the actual item, and the address that is actually read and
written by host communication

Item (bank) Display Description Initial value | User level
Address link setting 1 0-65535 0 Advanced

(Address Replacement Bank) Address defined in the list of
. communication data

Address link setting 64

(Address Replacement Bank)

Bl Number of data units whose address can be replaced

The addresses of up to 64 data units can be replaced.

B Sample settings

Address  Alias Address Setting Address Actual
15360 PV 4— 10656 9101 9001 | AUTO/MAN
15361 SP <4— 10657 9102 9002 | RUN/READY
Reading by 15362 MV 4—— 10658 9105
host 15363 | RUN/READY 44— 10659 9002 9101 PV
communication 15364 | AUTO/MAN | <—— 10660 9001 9102 sp
15365 | Input alarm <— 10661 9201 :
15367 | Instrument alarm €——— 10662 9202 9105
15423 10719 \ 9201 | Inputalarm

9202 | Instrument alarm
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5-19 Reception Monitoring

The reception monitoring function monitors whether host communication using the RS-485 port continues to be
processed.

This function monitors instruction messages from constantly active host communication and detects if
communication has been lost for some reason.

The result of detection is reflected in a Reception monitoring access error standard bit. This result can be assigned to
various functions using logic functions, etc., and output as an event.

lIl Handling Precautions
« This function is available only for models with RS-485 communication.
« The items below can only be displayed and set by the SLP or host
communication.

B Monitored address, Monitoring time, and Monitoring mode

The reception monitoring function has the following setting items for each item
monitored.

« Monitored address
Communication address that is monitored.

o Monitoring time
Monitoring time.
The reception monitoring function is disabled by setting 0.

« Monitoring mode
Specify the reception monitoring method. Select from two modes depending on
whether you want to monitor both read and written instruction messages or only
monitor written instruction messages at the monitored receiving address.

Item (bank) Display Description Initial value | User level

Monitored address 1 0-65535 0 Advanced
(Reception Monitoring Bank) Address defined in the list of
communication data

Monitoring time 1 0-3600 s 180 Advanced
(Reception Monitoring Bank) 0: Disable reception monitoring

Monitoring mode 1 0: Monitor both read and written 0 Advanced
(Reception Monitoring Bank) messages
1: Monitor written messages only

Monitored address 2 Same as for Monitored address 1. 0 Advanced
(Reception Monitoring Bank)

Monitoring time 2 Same as for Monitoring time 1. 0 Advanced
(Reception Monitoring Bank)

Monitoring mode 2 Same as for Monitoring mode 1. 0 Advanced
(Reception Monitoring Bank)

Monitored address 3 Same as for Monitored address 1. 0 Advanced
(Reception Monitoring Bank)

Monitoring time 3 Same as for Monitoring time 1. 0 Advanced
(Reception Monitoring Bank)

Monitoring mode 3 Same as for Monitoring mode 1. 0 Advanced
(Reception Monitoring Bank)

Monitored address 4 Same as for Monitored address 1. 0 Advanced
(Reception Monitoring Bank)

Monitoring time 4 Same as for Monitoring time 1. 0 Advanced
(Reception Monitoring Bank)

Monitoring mode 4 Same as for Monitoring mode 1. 0 Advanced
(Reception Monitoring Bank)
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H Reception monitoring access error

A reception monitoring access error occurs if no instruction messages are received
at the monitored address for the monitoring time or longer.

The reception monitoring access error (latched) is retained until the latch is cleared.

You can restore the normal status by clearing the reception monitoring access error

latch.

Item (bank)

Display

Description

Initial value

User level

Reception monitoring access
error 1

Reception monitoring access
error 2

Reception monitoring access
error 3

Reception monitoring access
error 4

0: Normal status

1: Communication error

0

Reception monitoring access
error 1 (latched)

Reception monitoring access
error 2 (latched)

Reception monitoring access
error 3 (latched)

Reception monitoring access
error 4 (latched)

0: Normal status

1: Communication error

Reception monitoring access
error latch clear 1

Reception monitoring access
error latch clear 2

Reception monitoring access
error latch clear 3

Reception monitoring access
error latch clear 4

0: Retain latch
1: Clear latch

B Number of reception monitoring units

5-174

The reception of up to four data units can be monitored.
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Chapter 5. Functions

H Usage example

Data Data Data Data Data
written written written written written

| Monitored target (area storing data that was written) |

Timeout time

e

Error

ON

Reception monitoring (standard bit) OFF
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Chapter 5. Functions

5-20 AssetInformation

The following information is stored as asset information.
The operating time and on/off count are stored if the model of this device has extended data memory.
o Asset information for models with extended data memory
NVM write count
Operating time (days)
On/off count for each DO (terminal)

o Asset information for models without extended data memory

NVM write count
Standard Item Value range Model
numerical
code
2705 NVM write count 0-10000 (The write count is calculated by
multiplying this value by 10.)
2704 Operating time (days) 0-19999 Model with extended

data memory only
2688 Control output 1 ON/OFF count | 0-11000 (The on/off count is calculated by Model with extended

multiplying this value by 10.) data memory only
2689 Control output 2 ON/OFF count | 0-11000 (The on/off count is calculated by Model with extended
multiplying this value by 10.) data memory only
2690 Event output 1 ON/OFF count 0-11000 (The on/off count is calculated by Model with extended
multiplying this value by 10.) data memory only
2691 Event output 2 ON/OFF count 0-11000 (The on/off count is calculated by Model with extended
multiplying this value by 10.) data memory only
2692 Event output 3 ON/OFF count 0-11000 (The on/off count is calculated by Model with extended
multiplying this value by 10.) data memory only

[I] Handling Precautions

« Single digits of the write count for the nonvolatile memory and on/off count
are rounded off.

« Asset information values cannot be cleared.

Note

« £ m Standard bit numbers and standard numerical codes (p. App.-3) (for
standard numerical codes)

5-176
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Chapter 6. Displayed Items and Settings

6-1 Operation Settings

Meaning of user level settings
0: Simple configuration, 1: Standard configuration, 2: Advanced configuration

H Operation settings

azbil

pattern No. (1-16) in the

Segment first and second digits.

Display field 3: S t
spay fie egmen remaining time

remaining time

Display field 2 shows the
Display field 4: Segment Loop SP.
No.
° Display field 3 shows the

segment remaining time.

Display field 4 shows the
segment No. (1-16).

. A Initial User
Display ltem Description value level Notes
Display field 1: Loop PV | Loop PV Loop SP: 0 0 Whether to display can be
Display field 2: Loop SP | Loop SP SP low limit (C837) to SP selected by [PV/SP dlspl_ay
s (FON setup] (E0M) and [MV display
. X high limit (COCB)
Display field 3: MV Mv setup] (C09).
MV:-10.0to +110.0 %
If both AUTO and LSP
modes are set, the SP of
the currently selected LSP
group No. can be specified.
In MANUAL mode, the MV
can be specified.
| ( LSP group No. (the |From 1 to the number set 1 0 Displayed if [LSP system group]
L S P ( last digit) for [LSP system group] (CO3D) is set to 2 or more.
Display field 2: LSP (€30, max. = 8) Display field 2 shows the LSP for
the LSP group.
Whether to display can be
selected by [PV/SP display
setup] (COM).
M| Pattern No. and The setting cannot be - 0 Displayed if [Constant value
P t (N segment No. changed. operation / pattern operation
Display field 2: Loop SP Loop SP Display field 1 shows the mode selection](C--P) is set to

Ptn (Pattern operation).

Whether to display can be
selected by [PV/SP display
setup] (COM).

The segment remaining time
is displayed according [Pattern
time unit](PCO ).

1 s:in seconds or MM:SS

1 min or 1 hour: HH:MM

Heat MV The setting cannot be - 0
H E H t changed.

Displayed if heat/cool control is
used (COCE = D).

-10.0to +110.0 %

When controlling with
an estimated position, it
blinks at 0.0-100.0 %.

r | Cool MV The setting cannot be - 0 Whether to display can be
LOOaL changed. selected by [MV display setup]
(EB15).
MFB (motor The setting cannot be - 0 This item is displayed for
I: b feedback) Opening | changed. controllers with motor drive

relay output (whose model No.
includes“R1").

Whether to display can be
selected by [MV display setup]
(EB1S).

Display field 1: PV AT progress (the The setting cannot be - 0
last digit) changed.
H t ( x to 1: AT is running (the
( value decrements)

0: AT is complete

Displayed if AT is running (display
continues even after AT ends).
Whether to display can be
selected by [MV display setup]

(E079).
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Initial

User

E35b

sub-setting

to the operation type of
the internal event.

For some operation types,
the range is 0-19999.

Display Item Description value level Notes
r ( CT1 current when | The setting cannot be - 0 Displayed if a model with two CT
(R t | output ON changed. inputs or micro CT input is used.
r CT2 current when | The setting cannot be - 0 Whether to display can be
L I: E output ON changed. selected by [CT/VT display setup]
(E0T\).
VT voltage The setting cannot be - 0 Displayed if a model with CT/VT
(N E changed. input is used.
Resistance The setting cannot be - 0 Whether to display can be
r 5 k r changed. selected by [CT/VT display setup]
(E07\).
( Internal event 1 —19999 to +19999 U 0 0 The settings required for Internal
E | main setting The number of decimal Z\i/er:t 1 c:jperation type are
( Internal event 1 places changes according 0 0 splayed.
E | S b sub-setting to the operation type of Whether to display can be
the internal event. selected by [Event settings
For some operation types, display setup] (E076).
the range is 0-19999.
( Internal event 1 The setting cannot be - 0 Whether to display can be
l: | timer remaining changed. selected by [Event remaining
time . . time display setup] (L8,
The rightmost digit
shows I for ON delay
time.
The rightmost digit
shows L for OFF delay
time.
E E Internal event 2 -19999to +19999 U 0 0 The settings required for Internal
main setting The number of decimal cej\./er:t 2 (()jperatlon type are
Internal event 2 places changes according 0 0 isplayed.
E E 5 b sub-setting to the operation type of Whether to display can be
) the internal event. selected by [Event settings
For some operation types, display setup] (E076).
the range is 0-19999.
Internal event 2 The setting cannot be - 0 Whether to display can be
t E timer remaining changed. selected by [Event remaining
time time display setup] (CO77).
The rightmost digit play e
shows I for ON delay
time.
The rightmost digit
shows L for OFF delay
time.
E 3 Internal event 3 —19999 to +19999 U 0 0 The settings required for Internal
main setting The number of decimal Z\ilsenlz 3ec:jperat|on type are
Internal event 3 places changes according 0 0 played.

Whether to display can be
selected by [Event settings
display setup] (C01B).
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Chapter 6. Displayed Items and Settings

Display Item Description Ivr;'rl'i IL; fgl Notes
Internal event 3 The setting cannot be - 0 Whether to display can be
t 3 timer remaining changed. selected by [Event remaining
time . . time display setup] (C877).
The rightmost digit
shows I for ON delay
time.
The rightmost digit
shows L for OFF delay
time.
Display fields 1-3: User operation The setting cannot be - 0 Whether to display can be
Standard numerical screen 1 changed. selectgd by [Available user
operation screens] (C | 13).
code Displays the standard
Display field 4: 0 | numerical code set for
[User operation screen
1: Data shown in display
fields 1-3 (Uo | { to Uo 13)
Display fields 1-3: User operation The setting cannot be - 0
Standard numerical screen 2 changed.
code Displays the standard
Display field 4: 02 numerical code set for
[User operation screen
2: Data shown in display
fields 1-3 (Uoc. ! to Uo23)
Display fields 1-3: User operation The setting cannot be - 0
Standard numerical screen 3 changed.
code Displays the standard
Display field 4: 03 numerical code set for
[User operation screen
3: Data shown in display
fields 1-3 (Uo3 ! to Uo33)
Display fields 1-3: User operation The setting cannot be - 0
Standard numerical screen 4 changed.
code Displays the standard
Display field 4: 04 numerical code set for
[User operation screen
4: Data shown in display
fields 1-3 (Uo4 | to UoH3)
Display fields 1-3: User operation The setting cannot be - 0
Standard numerical screen > changed.
code Displays the standard
Display field 4: 05 numerical code set for
[User operation screen
5: Data shown in display
fields 1-3 (UoS { to Uo53)
Display fields 1-3: User operation The setting cannot be - 0
Standard numerical screen 6 changed.
code Displays the standard
Display field 4: 0 numerical code set for
[User operation screen
6: Data shown in display
fields 1-3 (Uob ! to Uob3)
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for [User Function 8] (LUF-8)
is displayed.

Display Item Description Initial User Notes
value | level
Display fields 1-3: User operation The setting cannot be - 0 Whether to display can be
) screen 7 changed. selected by [Available user
Standard numerical operation screens] (C | 13).
code Displays the standard
Display field 4: 01 numerical code set for
[User operation screen
7: Data shown in display
fields 1-3 (Uo7 ! to Ua3)
Display fields 1-3: User operation The setting cannot be - 0
Standard numerical screen 8 changed.
code Displays the standard
Display field 4: 08 numerical code set for
[User operation screen
8: Data shown in display
fields 1-3 (UoB ! to UoB3)
Display field 1: User function 1 The value of the item set - 0 Displayed if the item set for
for [User Function 1] (UF- 1) [User Function 1] (UF- !) can be
Item is displayed. displayed.
Display field 2: User function 2 The value of the item set - 0 Displayed if the item set for
. for [User Function 2] (UF-2) [User Function 2] (UF-2) can be
Setting L X
is displayed. displayed.
User function 3 The value of the item set - 0 Displayed if the item set for
for [User Function 3] (UF-3) [User Function 3] (UF-3) can be
is displayed. displayed.
User function 4 The value of the item set - 0 Displayed if the item set for
for [User Function 4] (UF-4) [User Function 4] (UF-Y4) can be
is displayed. displayed.
User function 5 The value of the item set - 0 Displayed if the item set for
for [User Function 5] (UF-5) [User Function 5] (UF-5) can be
is displayed. displayed.
User function 6 The value of the item set - 0 Displayed if the item set for
for [User Function 6] (UF-B) [User Function 6] (UF-E) can be
is displayed. displayed.
User function 7 The value of the item set - 0 Displayed if the item set for
for [User Function 7] (UF-7) [User Function 7] (UF-7) can be
is displayed. displayed.
User function 8 The value of the item set - 0 Displayed if the item set for

[User Function 8] (UF-8) can be
displayed.
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Chapter 6. Displayed Items and Settings

6-2  Parameter Settings

Meaning of user level settings
0: Simple configuration, 1: Standard configuration, 2: Advanced configuration

Hl Mode bank
Bank selection: nodE
Display Item Description Initial value | User Notes
level
- AUTO/MANUAL AUka: AUTO (automatic) mode AUTO 0 | Displayed if the control method
H - = n is PID control (CErL = ).

MAn: MANUAL (manual) mode
Whether to display can be
selected by [Mode display
setup] (C0713).

RUN/READY rUn: RUN mode RUN 0 | Whether to display can be
i ) selected by [Mode display
rd4: READY mode setup] (C013).
| LSP/RSP L5SP: LSP mode LSP 0 | This item is displayed for models
-= ith RSP input.
L r ~5P: RSP mode s Py

Whether to display can be
selected by [Mode display
setup] (C073).

selection is PID control (CErL = ).

H t AT stop/start RkoF: AT stop AT stop 0 |Displayed if the control method
REon: AT start

Whether to display can be
selected by [Mode display
setup] (C013).

H t E Auto tuning error EroF: Normal Normal 0 | Displayed if the control method
r

is PID control (Ckrl = ).
Eron: Abnormal s control (CErl = 0

Whether to display can be
selected by [Mode display
setup] (C073).

Ij F ) Release all latches LEon: Continue latches Continue 0 |Whether to display can be
L E N latches selected by [Mode display
! LtoF: Release latches setup] (C013).
r Constant value {5t: Constant value operation Constant 2 | Displayed if pattern operation is
L= P operation / pattern | mode value allowed (C 103 = 1).
operation selection . operation
PEn: Pattern operation mode Whether to display can be
H d Pattern operation | AdoF: No ADVANCE No ADVANCE| 2 Selectedr EX [Mode display
ADVANCE setup] (CE13).
(N Adon: ADVANCE
H | d Pattern operation HdoF: No HOLD No HOLD 2
HOLD
D l— Hdon: HOLD
Pattern operation 950n: G.SOAK continues G.SOAK 2
9 S E G.SOAK clear continues
950F: G.SOAK ends
FF-FITTER automatic | FFoF: No auto-tuning No auto- 2 | Displayed if FF-FITTER is allowed
I: F H t tuning selection ) tuning (C 185 = 1) and the control
o FFan: Use auto-tuning

method is PID control (Ckrl = 1).

Whether to display can be
selected by [Mode display

rmn

setup] (C073).
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H SP bank
Bank selection: 5P
Display Item Description Initial value |User Notes
level
RSP The setting cannot be changed. - 0 | Thisitem is displayed for models
r 5 Fl with RSP input.
) RSP PID group No. | 1-8 1 1 | Displayed for models with RSP
P ) d ~ input and if the control method
: is PID control (CkrL=1), [Zone
PID operation] (£024) is set to
0, and the operation types of
internal contacts ( T | -} CH ) are
not 4-6.
( LSP1 SP SP low limit to high limit 0 0
5P- |
| ( LSP1 PID group No. | 1-8 1 1 | Displayed if the control method
FI| d | is PID control (CkrL= 1), [Zone
° PID operation] (C02Y) is set to
0, and the operation types of
internal contacts ( C | -} CH 1) are
not 4-6.
- ( LSP1 ramp 0-19999 U 0 1 | Displayed if [SP ramp type]
rnP | (CO3 Dissetto 1.
The number of decimal places
changes according to [SP ramp
decimal point position] (C {02).
LSP2 SP Same as for LSP1 0 0 | Displayed if [LSP system group]
5 P - E (C03D0) is set to 2 or more and the
conditions for LSP1 described
P ) LSP2 PID group No. 1 1 | above are met.
|
— LSP2 ramp 0 1
rnPc
LSP3 SP Same as for LSP1 0 0 | Displayed if [LSP system group]
5 P - 3 (C03D0) is set to 3 or more and the
conditions for LSP1 described
P ) LSP3 PID group No. 1 1 | above are met.
|
— LSP3 ramp 0 1
rnP3
LSP4 SP Same as for LSP1 0 0 | Displayed if [LSP system group]
5 P - Ll (C03D0) is set to 4 or more and the
conditions for LSP1 described
P ) LSP4 PID group No. 1 1 | above are met.
|
— LSP4 ramp 0 1
rn FIL!
LSP5 SP Same as for LSP1 0 0 | Displayed if [LSP system group]
5 P - S (C03D0) is set to 5 or more and the
conditions for LSP1 described
P ) LSP5 PID group No. 1 1 | above are met.
|
LSP5 ramp 0 1

rnPS

azbil
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Chapter 6. Displayed Items and Settings

Display Item Description Initial value | User Notes
level
LSP6 SP Same as for LSP1 0 0 |Displayed if [LSP system group]
SP - E (C83D0) is set to 6 or more and the
conditions for LSP1 described
P | d E LSP6 PID group No. 1 1 | above are met.
)
- LSP6 ramp 0 1
rnPb
1 LSP7 SP Same as for LSP1 0 0 |Displayed if [LSP system group]
SP - ( (C83D0) is set to 7 or more and the
conditions for LSP1 described
P | d A LSP7 PID group No. 1 1 | above are met.
=
- A LSP7 ramp 0 1
rn Fl [
LSP8 SP Same as for LSP1 0 0 |Displayed if [LSP system group]
SP - E (C830) is set to 8 or more and the
conditions for LSP1 described
P | d E LSP8 PID group No. 1 1 | above are met.
)
— LSP8 ramp 0 1
rnPH

6-7



A USun 1240 wasua A0 | & gr933472 @ @add11

®

(D]D) Add Furnace Co.,Ltd. a
+66 808170170 ~ 16621086000

Chapter 6. Displayed Items and Settings

B Event bank

Bank selection: Eu

B4 sales@add-furnace.com

@ www.add-furnace.com

Display Iltem Description Initial | User Notes
value |level
( Internal event 1 —19999 to +19999 U For some 0 0 | The settings required for
E | main setting operation types, the range is 0-19999 [Internal event 1 operation
uU. type] (E {L !) are displayed.
( Internal event 1 sub- 0 0 h ber of decimal ol
E 'Sb setting e number of decimal places
. changes according to the
operation type of the internal
event.
( Internal event 1 0-19999 U 5 0 | The settings required for
E |H lj hysteresis [Internal event 1 operation
* type] (E {L 1) are displayed.
( Internal event 1ON | 0-19999 U 0 2 ™ ber of decimal ol
E on delay time e number of decimal places
o changes according to the delay
( Internal event 1 OFF 0 2 | time decimal point position of
E | D F F delay time the internal event.
Internal event 2 Same as for Internal event 1 0 0 | The settings required for
E E main setting [Internal event 2 operation
Internal event 2 sub- 0 0 typel (E<L ) are dlsF)Iayed.
E E 5 b setting The number of gleamal places
. changes according to the
operation type of the internal
event.
Internal event 2 5 0 |The settings required for
E E H H hysteresis [Internal event 2 operation
) r P
Internal event 2 ON 0 2 typel (EcL are dlsF)Iayed.
E E an delay time The number of (fleamal places
. changes according to the delay
Internal event 2 OFF 0 2 | time decimal point position of
E E (] F F delay time the internal event.
Internal event 3 Same as for Internal event 1 0 0 |The settings required for
E 3 main setting [Internal event 3 operation
ri H
Internal event 3 sub- 0 0 type] (E4L ) are dlsF)Iayed.
E 3 S b setting The number of decimal places
. changes according to the
operation type of the internal
event.
Internal event 3 5 0 | The settings required for
E 3 H H hysteresis [Internal event 3 operation
. r i
Internal event 3 ON 0 2 type] (E3L ) are dlsPIayed.
- The number of decimal places
E 3 D M delay time -
. changes according to the delay
Internal event 3 OFF 0 2 | time decimal point position of
E 3 (] F F delay time the internal event.
Internal event 4 Same as for Internal event 1 0 0 |The settings required for
E L‘ main setting [Internal event 4 operation
ro :
Internal event 4 sub- 0 0 type] (E4L §are dlsPIayed.
E Ll 5 b setting The number of decimal places
. changes according to the
operation type of the internal
event.
Internal event 4 5 0 | The settings required for
E Ll H 'j hysteresis [Internal event 4 operation
Internal event 4 ON 0 2 type] (E4L 1) are dlsplayed.
- The number of decimal places
E L‘ D n delay time -
o changes according to the delay
0 2 | time decimal point position of

the internal event.

Internal event 4 OFF
E L‘ D F F delay time
6-8
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Chapter 6. Displayed Items and Settings

Display ltem Description Initial | User Notes
value |level
Internal event 5 Same as for Internal event 1 0 0 |The settings required for
E S main setting [Internal event 5 operation
typel (ESC 1) are displayed.
Internal event 5 sub- 0 0 yp a Py
E S 5 h setting The number of decimal places
. changes according to the
operation type of the internal
event.
Internal event 5 5 0 | The settings required for
E S H l:l hysteresis [Internal event 5 operation
= type] (ESC 1) are displayed.
Internal event 5 ON 0 2 ypel (B0 play
E S an delay time The number of decimal places
. changes according to the delay
F F Internal event 5, 0 2 | time decimal point position of
(] OFF delay time the internal event.
Internal event 6 Same as for Internal event 1 0 0 | The settings required for
E E main setting [Internal event 6 operation
type] (EGL 1) are displayed.
Internal event 6 sub- 0 0 yP - Py
E E 5 h setting The number of decimal places
. changes according to the
operation type of the internal
event.
Internal event 6 5 0 |The settings required for
E E H l:l hysteresis [Internal event 6 operation
- type] (EGL 1) are displayed.
Internal event 6 ON 0 2 yp o Py
E E an delay time The number of decimal places
. changes according to the delay
Internal event 6 OFF 0 2 | time decimal point position of
.D delay time the internal event.
A Internal event 7 Same as for Internal event 1 0 0 | The settings required for
E | main setting [Internal event 7 operation
type] (EC 1) are displayed.
= Internal event 7 sub- 0 0 yp - Py
E | 5 h setting The number of decimal places
. changes according to the
operation type of the internal
event.
A Internal event 7 5 0 |The settings required for
E | H H hysteresis [Internal event 7 operation
* typel (EC 1) are displayed.
A Internal event 7 ON 0 2 yp o Py
E | D n delay time The number of decimal places
. changes according to the delay
| F F Interna.l event 7 OFF 0 2 | time decimal point position of
o delay time the internal event.
Internal event 8 Same as for Internal event 1 0 0 | The settings required for
E B main setting [Internal event 8 operation
type] (EBC ) are displayed.
Internal event 8 sub- 0 0 yp a Py
E E S h setting The number of decimal places
. changes according to the
operation type of the internal
event.
Internal event 8 5 0 | The settings required for
E E H H hysteresis [Internal event 8 operation
- type] (EBL 1) are displayed.
Internal event 8 ON 0 2 P - Py
E B an delay time The number of decimal places
. changes according to the delay
F F Internal event 8 OFF 0 2 | time decimal point position of
.D delay time the internal event.
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H PID bank
Bank selection: P! d
Display ltem Description Initial | User Notes
value | level
1 proportiona 1-1 .9 % 5. isplayed if the control metho
( PID i | 0 999.9 % 0 0 | Displayed if th | hod
P = band is PID control (Ckrl = 1).
| ( PID1 integral time | 0-19999 s (0 = no operation) 120 0 | The number of decimal
| places of the integral time
— - and derivative time change
d | PID1 derivative time | 0-19999 s (0 = no operation) 30 0 according to [Integral time and
( derivative time decimal point
position] (LT23).
( PID1 manual reset | -10.0to +110.0 % 50.0 0 |Displayed if either of the set of
r~ E | conditions below is met
K The control method is PID
control (CErL = 1), individual
PID heat/cool control is not
used (026 =0), and the
integral time of the PID group is
0 (0K -X=0)
X The control method is PID
control (CErL = 1), individual
PID heat/cool control is used
(EB26 # D), and the integral
time (! -X) or integral time
for cooling of the PID group
(1 -®0) is 0.
| ( PID1 output low -10.0to +110.0 % 0.0 1 | Displayed if the control method
D (R - | limit is PID control (Ckrl = ).
( PID1 output high -10.0to +110.0 % 100.0 1
D H - | limit
r PID1 proportional 0.1-1999.9 % 5.0 0 | Displayed if the control method
P - ||_ band (cool) is PID control (CkrL = ) and
- - - individual PID heat/cool control
| r PID1 integral time | 0-19999 s (0 = no operation) 120 0 |isused (026 = 1.
| (cool)
The number of decimal places
r PID1 derivative time | 0-19999 s (0 = no operation) 30 0 | of the integral time for cooling
N (cool) and derivative time for cooling
change according to [Integral
time and derivative time
decimal point position] (C023).
| r PID1 output low —-10.0to +110.0 % 0.0 1 | Displayed if the control method
D L L limit (cool) is PID control (CkrL = 1) and
= heat/cool control is used (LO2B
r PID1 output high -10.0to +110.0 % 100.0 T |20,
0 H TR limit (cool)
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Display Iltem Description Initial | User Notes
value | level
PID2 proportional | Same as for PID1 5.0 0 |Same as for PID group 1
P - E band
| PID2 integral time 120 0
| -C
d E PID2 derivative time 30 0
PID2 manual reset 50.0 0
rE-c
) PID2 output low 0.0 1
D L - E limit
PID2 output high 100.0 1
D H - E limit
r PID2 proportional 5.0 0
P - E [ band (cool)
| r PID2 integral time 120 0
. E L (cool)
r PID2 derivative time 30 0
d - E L (cool)
) r PID2 output low 0.0 1
D |_ [ limit (cool)
r PID2 output high 100.0 1
0 H E L limit (cool)
PID3 proportional Same as for PID1 5.0 0 |Same as for PID group 1
P - 3 band
| PID3 integral time 120 0
) -4
d 3 PID3 derivative time 30 0
PID3 manual reset 50.0 0
rE-4
| PID3 output low 0.0 1
D L - 3 limit
PID3 output high 100.0 1
D H - 3 limit
r PID3 proportional 5.0 0
P - HL band (cool)
| r PID3 integral time 120 0
| - Hl_ (cool)
r PID3 derivative time 30 0
d - H L (cool)
| r PID3 output low 0.0 1
oL L limit (cool)
r PID3 output high 100.0 1
D H H |_ limit (cool)




A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. a ;
) +66 808170170 9@ 16621086000 (& www.add-furnace.com

Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
PID4 proportional | Same as for PID1 5.0 0 |Same asfor PID group 1
P - Ll band
| PID4 integral time 120 0
| -4
d l—l PID4 derivative time 30 0
PID4 manual reset 50.0 0
rE-Y
| PID4 output low 0.0 1
D L - L{ limit
PID4 output high 100.0 1
0 H - L! limit
r PID4 proportional 5.0 0
P - Ll [N band (cool)
| r PID4 integral time 120 0
. Ll L (cool)
r PID4 derivative time 30 0
d - L‘ L (cool)
) r PID4 output low 0.0 1
D |_ [N limit (cool)
r PID4 output high 100.0 1
0 H Ll L limit (cool)
PID5 proportional Same as for PID1 5.0 0 |Same as for PID group 1
P - 5 band
| PID5 integral time 120 0
-5
d 5 PID5 derivative time 30 0
PID5 manual reset 50.0 0
rE-5
) PID5 output low 0.0 1
D L - S limit
PID5 output high 100.0 1
D H - S limit
r PID5 proportional 5.0 0
P - 5 L band (cool)
| r PID5 integral time 120 0
) - 5 [N (cool)
r PID5 derivative time 30 0
d - 5 L (cool)
) r PID5 output low 0.0 1
oL L limit (cool)
r PID5 output high 100.0 1
D H 5 |_ limit (cool)
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Display Iltem Description Initial | User Notes
value | level
PID6 proportional | Same as for PID1 5.0 0 |Same as for PID group 1
P - E band
| PID6 integral time 120 0
' -b
d E PID6 derivative time 30 0
PID6 manual reset 50.0 0
rE-b
) PID6 output low 0.0 1
D L - E limit
PID6 output high 100.0 1
D H - E limit
r PID6 proportional 5.0 0
P - E [ band (cool)
| r PID6 integral time 120 0
. E L (cool)
r PID6 derivative time 30 0
d - E L (cool)
) r PID6 output low 0.0 1
D |_ [ limit (cool)
r PID6 output high 100.0 1
0 H E L limit (cool)
= PID7 proportional Same as for PID1 5.0 0 |Same as for PID group 1
P B | band
| = PID7 integral time 120 0
T
A PID7 derivative time 30 0
d- |
1 PID7 manual reset 50.0 0
rE-
| 1 PID7 output low 0.0 1
(] limit
A PID7 output high 100.0 1
D H - ( limit
PID7 proportional 5.0 0
P - -H[ band (cool)
| Ar PID7 integral time 120 0
| - (1R (cool)
r PID7 derivative time 30 0
d - L (cool)
PID7 output low 0.0 1
D L -H E limit (cool)
PID7 output high 100.0 1
D H -E E limit (cool)
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Display Item Description Initial | User Notes
value | level
PID8 proportional | Same as for PID1 5.0 0 |Same asfor PID group 1
P - E band
| PID8 integral time 120 0
' -8
d E PID8 derivative time 30 0
PID8 manual reset 50.0 0
rE-H
| PID8 output low 0.0 1
D L - E limit
PID8 output high 100.0 1
0 H - B limit
r PID8 proportional 5.0 0
P - E [N band (cool)
| r PID8 integral time 120 0
. B L (cool)
r PID8 derivative time 30 0
d - E L (cool)
) r PID8 output low 0.0 1
D |_ [N limit (cool)
r PID8 output high 100.0 1
0 H E L limit (cool)
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Bl Parameter bank
Bank selection: PR-A

Display Item Description Initial | User Notes
value | level
r | Control method 0: ON/OFF control 0 0 |[The initial value is 0 if control
(R E L 1: PID control output 1is a relay output, and 1
: contro or otherwise.
1
| MV low limit at AT —-10.0to +110.0 % 0.0 0 | Displayed if the control method
H t D [ is PID control (Ckrl = ).
Ht H MV high limit at AT 100.0 0
| ON/OFF control 0-19999 U 5 0 |Displayed if the control method
d ) F F differential is ON/OFF control (CErL =0).
ON/OFF control -19999 to +19999 U 0 2
D F F 5 operating point
offset
F | PV filter 0.0-120.0 s 0.0 0
L
PV ratio 0.001-19.999 1.000 1
rA
| PV bias —19999 to +19999 U 0 0
bi
) RSP filter 0.0-120.0 s 0.0 0 |This item is displayed for models
L E with RSP input.
RSP ratio 0.001-19.999 1.000 1
rAc
| RSP bias —19999 to +19999 U 0 0
bl
S t RSP linearization 0: Do not use 0 2
tabl
r . n daefiii?il;)onup 1-4: Number of the linearization
table group to use
P H 5 PV assignment 0: PV 0 2
l—'. 1: Virtual PV
P t PV linearization table | 0: Do not use 0 2
U. n group definition 1-4: Number of the linearization
table group to use
( t OUT 1 continuous 0: Do not use 0 2 | Displayed if current output is set
D |. ] output linearization 1-4: Number of the linearization as control output 1 by the model
table group bl No.
definition table group to use
OUT 2 continuous 0 2 | Displayed if current output is set
D E t ] output linearization as control output 2 by the model
° table group No.
definition
N AUX output 0 2 | This item is displayed for models
H (N t ] continuous output with auxiliary output.
° linearization table
group definition
i t | Output variation 0.0-1999.9 %/s 0.0 2 | Displayed if the control method
limi is PID I(Ckrl = 1),
D (N L imit (0.0 = no operation) is control (CkrL = 1)
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Chapter 6. Displayed Items and Settings

rSkn

table group
definition

1-4: Number of the linearization
table group to use

Display Item Description Initial | User Notes
value | level
I SP up ramp 0-19999 U 0 2 |Displayed if [SP ramp type]
L 0: No slope (C83 1) is set to O (standard).
SP down ramp 0 2 | Select the time unit of the slope
5 P d by [SP ramp unit] (C032).
The number of decimal places
changes according to [SP ramp
decimal point position] (C {B2).
5 P P S SP ramp PV start 0: PV start allowed 0 2 | Thisitem is displayed for models
. 1: PV start prohibited C3Aand C38.
N RSP up ramp 0-19999 U 0 2 | This item is displayed for models
r 5 P L 0: No slope with RSP input.
RSP down ramp 0 2
rSPd
5 P S RSP ramp PV start 0: PV start allowed 0 2
r S -, 1: PV start prohibited
5 H S RSP assignment 0: RSP 0 2
r 3 1:Virtual RSP
RSP linearization 0: Do not use 0 2
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H Extended tuning bank
Bank selection: Et

Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value |level
AT type 0: Normal 0 0 |Displayed if the control method
H E t H . is PID control (CErL = ).
. 1: Immediate response
2: Stable
P | SP lag time 0.0-1999.9 0.0 2
5PLY
AT proportional 0.00-199.99 1.00 2
H t - P band adjust
| AT integral time 0.00-199.99 1.00 2
H t | adjust
AT derivative time 0.00-199.99 1.00 2
H t - d adjust
MV switching point | 0: Default (X of the deviation of the initial 0 2
H t P t type for AT PV from the initial SP)
1:SP
2: PV
MV switching point | —19999 to +19999 U 0 2 | Displayed if [Control method]
H t FI L |[PVforAT (Ckrl)is setto ! (PID control)
and [MV switching point type
for AT] (REPE) is set to 2(PV).
r Control algorithm 0: PID-A (deviation-derivative type) 0 1 | Displayed if the control method
L t r FI : is PID control (CkrL = 1),
R 1: Ra-PID (high-performance PID)
2: PID-B (PV derivative type)
Cooling gain —10.0t0 +110.0 % 300 | 2 |Displayed if [Control method]

(CkrL) is setto (PID control)
and [Heat/cool control] (CC2E)
is setto 2(shared PID).
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Chapter 6. Displayed Items and Settings

6-3  Setup Bank, etc., Settings

Meaning of user level settings
0: Simple configuration, 1: Standard configuration, 2: Advanced configuration

H Setup bank

Bank selection: St

Display Item Description Initial | User Notes
value | level
rrom PV input range type | For thermocouple: 1-28 88 0 > m PV input range type
s For RTD: 41-70 : .
For DC current/voltage: 81-84, 86-92 (p. 5-2) (for details)
rrn Reference junction |0: Internal compensation (by this 0 2 Displayed if a thermocouple
NN 3 compensation device) range is set for [PV input range
(cold junction 1: External compensation (by another typel.
compensation) device)
rrn PV decimal point 0: No decimal point 0 0 If a DC voltage/current range
[N Ll position 1: 1 digit after the decimal point is set for [PV input range type]
2: 2 digits after the decimal point or if a thermocouple or RTD
3: 3 digits after the decimal point range with a decimal point is
selected.
rhn PVrange low limit | If a thermocouple or RTD range is set |— 0
[N S for [PV input range type] (LT 1),the
low limit of the specified PV input
range is displayed but the setting
cannot be changed.
If a DC voltage/current range is set 0
for [PV input range type]: —19999 to
+19999 U
rrn PV range high limit | If a thermocouple or RTD range is set |— 0
[N E for [PV input range type] (£ 1), the
low limit of the specified PV input
range is displayed but the setting
cannot be changed.
If a DC voltage/current range is set 1000
for [PV input range typel: —19999 to
+19999 U
‘i ulnk SP low limit PV range low limit to PV range high |0 1
IR limit
rrn SP high limit 1000 |1
Iy N B
rOn PV square root 0.0-100.0 % (0.0 = no square root 0.0 2 Displayed if a DC voltage/
[N q extraction dropout | extraction) current range is set for [PV
input range typel.
rmomnm RSP input range 84:0-1V 88 0 This item is displayed for
Ly L [type 86:1-5V models with RSP input.
87:0-5V
88:0-10V
89:0-20 mA
90:4-20 mA
91:2-10V
92:-10to +10V
rr | ( |RSPrange low limit [ -19999 to +19999 U 0 0
LU
o RSP range high limit | =19999 to +19999 U 1000 |0
Ly IE

6-18
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Display Item Description Initial | User Notes
value | level
rro Control action 0: Heating control (reverse action) 0 0 Displayed if the control
o Ll (direct/reverse) 1: Cooling control (direct action) method is ON/OFF control
(CerL =0) or PID control (CErL
= !) and heat/cool control is
not used (C026 = 0).
rro Output operation at | 0: Continue control calculations 0 2
[ 5 PV alarm 1: Output the value set for [Output at
PV alarm]
rrod E Output at PV alarm |-10.0to +110.0 % 0.0 2
LU |
rro Output at READY -10.0t0 +110.0 % 0.0 1
LU
rrod Output at READY -10.0to +110.0 % 0.0 1 Displayed if the control
[ E (cool) method is PID control (CkrL
=1) and heat/cool control is
used (LO26 = 0)
rrod Output operation 0: Bumpless transfer 0 1 Displayed if the control
[ | El at changing AUTO/ | 1: Preset method is PID control (CkrL
MANUAL =1
P JM | Preset MANUAL -10.0t0+110.0% 0.00r |1 If the mode is MANUAL at
L E Ll |value 50.0 power-on, the MV will be the
— - value set by [Preset MANUAL
rm ( Initial output type | 0: Automatic 0 2 value] (C020).
[N E | |of PID control 1: Do not initialize
2: Initialize
rnm Initial output of PID | -10.0to +110.0 % 0.0or |2
[N E E control 50.0
r Integral time and 0: No decimal point 0 2 Displayed if the control
(| E 3 derivative time 1: 1 digit after the decimal point method is PID control (CkrL
decimal point 2: 2 digits after the decimal point =1).
position 3: 3 digits after the decimal point
rr Zone PID operation | 0: Do not use 0 2
[N E Ll 1: Used with SP change
2: Used with PV change
rr Heat/cool control 0: Do not use 0 0 Displayed if the control
[ E E 1: Individual PID method is PID control (CkrL
2: Shared PID = !) and the sum of control
outputs and event relay
outputs is 2 or more.
B Control operation
and heating/cooling control
(p. 5-26) (for details)
M Heat/cool control | -100.0 to +100.0 % 0.0 0 Displayed if heat/cool control
| E E dead zone is used (COcb = 0).
rOon LSP system group | 1-8 1 0
LU 3 U
rr ( SP ramp type 0: Standard 0 2
[ H | 1: Multi-ramp
M SP ramp unit 0:1s 1 2
[N 3 E 1:1 min
2:1h
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Display Item Description Initial | User Notes
value | level
M OUT 1 continuous | For current output 1 0 If OUT 1 is current output for
N Ll E output range 1:4-20 mA the model of this device, the
2:0-20 mA display scaling low and high
For voltage output limits have one digit after the
1:1-5V decimal point when OUT 1
2:0-5V type is MV. When OUT 1 type
3:0-10V is CT, the display scaling low
rmA OUT 1 continuous | 0: MV 0 0 |andhighlimits have one digit
L I—l 3 output type 1: Heating MV after the decimal point for a
2: Cooling MV CT model and two digits for a
3: Loop PV micro CT model.
4: Loop PV before compensation If these limits are related to
5: Loop SP the PV and SP, their decimal
6: Deviation point position is the same as
7:CT1 current when output ON for the PV.
8: CT2 current when output ON If a standard numerical code
9: MFB opening (including estimate) is set, their decimal point
10: Loop SP + MV position is the same as that
11: Loop PV + MV of the selected standard
12-2047: Invalid numerical code.
2048-3071: Standard numerical The unit for scaling low and
codes high limits
rn OUT 1 continuous | 19999 to +19999 U 00 |0 'Ff\?;’TSLF{rf’:S'Z :et ;‘S’ m\e’;f}
[ Ll L‘ output scaling low unit "o
limit
- CT: A (current)
rn L{ S ouT1 cont!nuogs 1000 (0 Standard numerical code: the
Lu (?Ut_pUt scaling high same as for the unit for the
limit selected standard numerical
code
rm OUT 1 continuous | 0-19999 U 200 |0 Displayed if current output is
(N Ll E output MV scaling set as control output 1 by the
width model No. and if the type of
control output 1 is set to loop
SP + MV or loop PV + MV.
g OUT 2 continuous | Same as for OUT 1 continuous output | 1 0 Displayed if current output is
(N Ll | |outputrange range set as control output 2 by the
M OUT 2 continuous | Same as for OUT 1 continuous output |3 0 'rlr;moedjél\:g;al int iti
(| Ll E output type type . po.ln position
and unit of scaling low and
r OUT 2 continuous | Same as for Output 1 continuous 0 0 high limits are the same as for
(N Ll q output scaling low | output scaling low limit those of control output 1.
limit
rhcn OUT 2 continuous | Same as for Output 1 continuous 1000 |0
(N S IJ |outputscaling high |output scaling high limit
limit
rr ( OUT 2 continuous | Same as for Output 1 continuous 200 0 Displayed if current output is
(N 5 | |output MV scaling |output MV scaling width set as control output 2 by the
width model No. and if the type of
control output 2 is set to loop
SP + MV or loop PV + MV.
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Display Item Description Initial | User Notes
value |level
rnm AUX output Same as for OUT 1 continuous output | 1 0 For models with auxiliary
[N 5 E continuous output | range output, the decimal point
range position and unit of scaling
low and high limits are the
rr AUX output Same as for OUT 1 continuous output | 3 0 same as for those of control
(I S 3 continuous output | type output 1.
type
M AUX output scaling | Same as for Output 1 continuous 0 0
[N S Ll low limit output scaling low limit
rr AUX output scaling | Same as for Output 1 continuous 1000 (O
[N S 5 high limit output scaling high limit
rr AUX output MV Same as for Output 1 continuous 200 0
[N 5 E scaling width output MV scaling width
i 7 |Position 0: MFB control + control with 0 0 This item is displayed for
[N S | |proportional estimated position controllers with motor drive
control: method 1: MFB control + close upon error relay output (whose model No.
selection 2: Control with estimated position includes“R1”).
3: Control with estimated position +
position adjustment at power-on
rr Position 0.5-25.0 % 100 |0
o S H proportional
control: dead zone
rnm Position 0: Priority on controllability 1 0
[N S El proportional 1: Priority on service life
control: long service
life
rOcn Position 0: Stop 0 0 This item is displayed for
[ E Ll |proportioning: 1: Start controllers with motor drive
automatic relay output (whose model No.
adjustment includes“R1”).
When using the console, press
<MENU> to stop adjustment.
Writing from the loader is
prohibited.
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Display Item Description Initial | User Notes
value | level
rnm ( Position 0-9999 1000 |0 This item is displayed for
| E | | proportioning: controllers with motor drive
adjustment value relay output (whose model No.
when fully closed includes “R1").
Writing from the loader is
rr Position 0-9999 3000 |0 |prohibited.
(| E E proportioning:
adjustment value
when fully open
M Position 1.0-300.0 s 300 |0
(N E 3 proportioning:
adjustment value
for time until fully
open
rr Communication 0: CPL 0 0 Displayed if a model with RS-
| E L‘ type 1: Modbus/ASCII 485 is used.
2: Modbus/RTU
3: PLC Link Communication
r E 5 Station address 1-127 (0: no communication) 0 0
Ly
rnm Transmission speed | 0: 4800 bps 2 0
|_|_|EE 1: 9600 bps
2: 19200 bps
3:38400 bps
4: 57600 bps
roc Data format (data | 0: 7 bits 1 0 Displayed if a model
(N E | |length) 1: 8 bits with RS-485 is used and
Communication type is
anything other than Modbus/
RTU (COBY = 2).
rm Data format (parity) |0: Even 0 0 Displayed if a model with RS-
(N E E 1:Odd 485 is used.
2:None
rnm Data format (stop 0: 1 bit 0 0
IR |_|Eq bits) 1: 2 bits
rhon Response time-out | 1-250 ms 3 2
Ly
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Display Item Description Initial | User Notes
value |level
rmo [FN] key function 0: Disable 1 0
o 1: AUTO/MANUAL selection

2: RUN/READY selection

3: AT stop/start instruction

4: LSP group selection

5: Release all latches

6: LSP/RSP selection

7:Invalid

8: Constant value operation / pattern
operation selection

9: Pattern operation ADVANCE

10: Pattern operation HOLD

11: Pattern operation G.SOAK clear
12: FF-FITTER automatic tuning
selection

13-20: Invalid

21-36: User-defined bits 1-16
selection

Mode display setup | Whether to display the settings in the | 255 1
3 mode bank is determined by the sum
of the weights shown below.
Bit 0: AUTO/MANUAL display
No: 0, Yes: +1
Bit 1: RUN/READY display
No: 0, Yes: +2
Bit 2: LSP/RSP display

No: 0, Yes: +4

Bit 3: AT stop/start display
No: 0, Yes: +8
Bit 4: Release all latches display
No: 0, Yes: +16
Bit 6: Pattern operation function
display
No: 0, Yes: +64
Bit 7: FF-FITTER automatic tuning
No: 0, Yes: +128
Bit 5: Invalid

rro PV/SP display setup | Whether to show the following 15 1

o Ll items on the operation display

is determined by the sum of the

weights shown below.

Bit 0: PV display

No: 0, Yes: +1

Bit 1: SP display

No: 0, Yes: +2

Bit 2: LSP group No. display

No: 0, Yes: +4

Bit 3: Pattern operation display
No: 0, Yes: +4

Bits 4-7: Invalid

-
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Iltem

Description

Initial
value

User
level

Notes

MV display setup

Whether to show the following
items on the operation display
is determined by the sum of the
weights shown below.
Bit 0: MV display
No: 0, Yes: +1
Bit 1: Heating MV / cooling MV
No: 0, Yes: +2
Bit 2: MFB display

No: 0, Yes: +8
Bit 3: AT display
No: 0, Yes: +8
Bits 4-7: Invalid

15

(i
cC3
-
(m

Event settings
display setup

0:Do not show internal event settings
on the operation display

1:Show internal event 1 settings on
the operation display

2:Show internal event 1-2 settings on
the operation display

3:Show internal event 1-3 settings on
the operation display

Event remaining
time display setup

0:Do not show the ON/OFF delay
remaining time of internal events
on the operation display

1:Show the ON/OFF delay remaining
time of internal event 1 on the
operation display

2:Show the ON/OFF delay remaining
time of internal events 1-2 on the
operation display

3:Show the ON/OFF delay remaining
time of internal events 1-3 on the
operation display

(|
C3
|
(]

CT/VT display setup

Whether to show the following
items on the operation display
is determined by the sum of the
weights shown below.

Bit 0: CT1 display

No: 0, Yes: +1

Bit 1: CT2 display

No: 0, Yes: +2

Bit 2: VT display

No: 0, Yes: +4

Bit 3: Resistance display

No: 0, Yes: +8

Bits 4-7: Invalid

Displayed if a model with two
CT inputs, micro CT input, or
CT/VT input is used.

-

User level

0: Simple
1: Standard
2: Advanced

I Y

User-defined
function indicator
lighting conditions

1024-2047: Standard bit numbers

1024

i T I Y
C3d C3| .3
R

Multi-status (MS)
display, condition
(top priority)

1024-2047: Standard bit numbers

1568
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Display Item Description Initial | User Notes
value |level
rnm Multi-status (MS) 0:0On 1 2
L H E display, status (top | 1: Slow blink
priority) 2: 2 times blink
3: Fast blink
4: Left to right
5:Right to left
6: Left < right
7: Dev OK
8: Dev graph
9: MV graph
10: Heating MV graph (for heat/cool
control)
11: Cooling MV graph (for heat/cool
control)
12: MFB graph (including currently
estimated MFB)
13: DI monitor
14: Internal contact monitor
15: Internal event monitor
16: Polarity MV graph
17: Progress time in pattern
18: Pattern remaining time
19: Progress time in segment
20: Segment remaining time
rnm Multi-status (MS) Same as for Multi-status (MS) display, | 1792 |2
[N H 3 display, condition | condition (top priority)
(second priority)
r Multi-status (MS) Same as for Multi-status (MS) display, |6 2
[N E Ll display, status status (top priority)
(second priority)
rr Multi-status (MS) Same as for Multi-status (MS) display, | 1025 |2
[N E 5 display, condition | condition (top priority)
(third priority)
rnm Multi-status (MS) Same as for Multi-status (MS) display, |9 2
[N E E display, status (third | status (top priority)
priority)
o Multi-status (MS) 0-19999 U 5 2
(| H | |display, deviation
range
rnm Zener barrier 0-15 0 2 Displayed if an RTD range is set
[N H E adjustment Set 5 to enable adjustment. for [PV input range typel.
function
r Zener barrier —20.00 to +20.00 0.00 (2 Displayed and can be changed
[N E El adjustment value if an RTD range is set for [PV
input range type] and [Zener
barrier adjustment function]
(C0BB) is set to 5.
rro |[PYinput failure 0:-10%FS 0 0 Displayed if a thermocouple
L EI | |(underrange)type |1:—5mV (valid only when 00 | (PV range is set for [PV input range
input range type) is set to 17 or 23.) typel.
rnm Sampling cycle 0:25ms 1 2
(| q H 1:50 ms
2:100 ms
3:300 ms
4:500 ms
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Display Item Description Initial | User Notes
value | level
rnm Power frequency 0:50 Hz 0 2 Displayed if the sampling cycle
|_|_|qq 1:60 Hz is 25 ms (CO98 =10).
romn Operation display | 0-60 min 3 2
L (LJL) |restorationtime (Display does not switch
automatically to the operation
display if O is set.)
rom MANUAL operation |0: Normal 0 2 Displayed if a model with
Il | |atpower-on 1: Restoring MV before power outage extended data memory is used
and the control method is PID
control (CErL =1).
ron SP ramp decimal 0: None 1 2
[ N E point position 1: 1 digit after the decimal point
2: 2 digits after the decimal point
3: 3 digits after the decimal point
romn Pattern operation | 0: Prohibited 0 2
L 3 prohibited/allowed | 1: Allowed
o OS prohibited/ 0: Prohibited 0 2 Displayed if the control
[ L‘ allowed 1: Allowed method is PID control (CkrL
r (AC | FFRATTER 0: Prohibited o |2 |7
[N S prohibited/allowed | 1: Allowed
romnm Position 2048-3071: Standard numerical 2416 |2 This item is displayed for
L E proportional codes controllers with motor drive
control: target type relay output (whose model No.
includes “R1").
Ml Position 0: Do not use 0 2
L (L) | |proportional 1-4: Number of the linearization
control: table group to use
linearization table
group definition
romn Position 0: Not executed 0 2 This item is displayed for
(N ] B proportioning: 1: Succeeded controllers with motor drive
automatic 2: Failed relay output (whose model No.
adjustment result includes”R1”).
romn RSP tracking 0: Tracking OFF 0 2 This item is displayed for
[ q 1:Tracking ON models with RSP input.
rorn Fixed value output |0: Do not use 0 2 This item is displayed for
L | (L) |groupdefinition 1-8: Groups 1-8 models C3A and C3B.
ot Fixed value output [0:1s 0 2 This item is displayed for
L | | | |[slopetimeunit 1: 1 min models C3A and C3B.
2:1h
3:1 day
o Fixed value output |0: No decimal point 0 2
[ E slope decimal point | 1: 1 digit after the decimal point
position 2: 2 digits after the decimal point
3: 3 digits after the decimal point
o Available user 0: Do not use 0 2 This item is displayed for
[ I 3 operation screens | 1-8: Available user operation screens models C3A and C3B.
o Operation display | 0: Displays all operation screens 0 2
L 1 Ll settings 1: Displays basic + UO + UF screens
o Mode at startup: 0: Value saved in the nonvolatile memory | 0 0
| |S Run/Ready 1: RUN
2: READY
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Chapter 6. Displayed Items and Settings

H Event configuration bank
Bank selection: ELCF

Initial | User

Notes
value |level

Display Item Description

No event 0 0

i Internal event 1
E PV high limit

(| operation type
) PV low limit

PV high and low limits
Deviation high limit

0:

1:

2:

3:

4:

5: Deviation low limit
6: Deviation high and low limits

7: Deviation high limit (final SP reference)
8: Deviation low limit (final SP reference)

9:

Deviation high and low limits (final SP
reference)

10: SP high limit

11: SP low limit

12: SP high and low limits

13: MV high limit

14: MV low limit

15: MV high and low limits

16: MFB opening high and low limits
20: Loop diagnosis 1

2
22: Loop diagnosis 3

—_

: Loop diagnosis 2

26: High limit of standard numerical code
27: Low limit of standard numerical code

28: High and low limits of standard
numerical code

29: PV change rate
55: High limit of PV change rate
56: Low limit of PV change rate

57: High limit of the change rate of
standard numerical code

58: Low limit of the change rate of
standard numerical code

61: Alarm (status)

62: READY (status)

63: MANUAL (status)

64: RSP (status)

65: AT in progress (status)

=

66: SP ramp in progress (status)
67: Control direct action (status)
70: Timer (status)

71: Estimating MFB (status)
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2 operation No.
definition

Display Item Description Initial | User Notes
value |level
r Internal event 1 0: Direct 0 0 |The settings required for
E (N direct/reverse 1R [Internal event 1 operation type]
: ‘neverse (E i 1) are displayed.
E r Internal event 1 0: None 0 1
l.l— standby 1: Standby
2: Standby + standby when the SP is
changed
E r Internal event 0: EVENT continued at Ready 0 1
(IR L! 1 event state at .
5 READY 1: EVENT OFF at Ready
r Internal event 1 0:1s 0 2
E (TR S delay unit .
8 1: 1 min
2:1h
i Internal event 1 0: None 1 2
E (TR E delay time decimal 1:1 digit after the decimal point
. point position : 1 digit after the decimal poin
2: 2 digits after the decimal point
3: 3 digits after the decimal point
Infa Internal event 2048-3071: Standard numerical codes 2048 | 0
E o 1 operation No.
* definition
r i Internal event 2 Same as for Internal event 1 0 0
E E L | operation type
r Internal event 2 0 0 |The settings required for
E E L E direct/reverse [Internal event 2 operation type]
* (E2L 1) are displayed.
r Internal event 2 0 1
E E (R 3 standby
r Internal event 0 1
E E L Ll 2 event state at
: READY
r Internal event 2 0 2
E E (R S delay unit
r Internal event 2 1 2
E E (R E delay time decimal
: point position
Tl Internal event 2048 | 0O
ECL
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Display ltem Description Initial | User Notes
value |level
(| Internal event 3 Same as for Internal event 1 0 0
E 3 [ operation type
r Internal event 3 0 0 | The settings required for
E 3 [ E direct/reverse [Internal event 3 operation typel]
- (E3C 1) are displayed.
r Internal event 3 0 1
E 3 L 3 standby
r Internal event 0 1
E 3 L Ll 3 event state at
° READY
r Internal event 3 0 2
E 3 L 5 delay unit
r Internal event 3 1 2
E 3 L E delay time decimal
° point position
r Internal event 2048 | O
E 3 [ 3 operation No.
° definition
o Internal event 4 Same as for Internal event 1 0 0
E L{ L | operation type
r Internal event 4 0 0 | The settings required for
E L‘ L E direct/reverse [Internal event 4 operation type]
= (EYC 1) are displayed.
r Internal event 4 0 1
E Ll [ 3 standby
r Internal event 0 1
E L! (R Ll 4 event state at
° READY
r Internal event 4 0 2
EL'L 5 delay unit
r Internal event 4 1 2
E L‘ [ E delay time decimal
° point position
Internal event 2048 | 0
E LlE -H 4 operation No.
° definition
o Internal event 5 Same as for Internal event 1 0 0
E S L | operation type
r Internal event 5 0 0 |The settings required for
E S [N E direct/reverse [Internal event 5 operation typel
- (ESLC V) are displayed.
r Internal event 5 0 1
E S [ 3 standby
r Internal event 0 1
E S [ Ll 5 event state at
° READY
r Internal event 5 0 2
ESL 5 delay unit
r Internal event 5 1 2
E S [ E delay time decimal
° point position
r Internal event 2048 | 0
E S L | 5 operation No.
° definition
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Display

Item

Description

Initial
value

User
level

Notes

EBL |

Internal event 6
operation type

EbBLC

Internal event 6
direct/reverse

EbBLS

Internal event 6
standby

EBCH

Internal event
6 event state at
READY

EBLS

Internal event 6
delay unit

Internal event 6
delay time decimal
point position

Internal event
6 operation No.
definition

Same as for Internal event 1

0

2048

The settings required for
[Internal event 6 operation type]
(EBL 1) are displayed.

-
3

Internal event 7
operation type

-

Internal event 7
direct/reverse

-

Internal event 7
standby

—J

Internal event
7 event state at
READY

-

Internal event 7
delay unit

—J

Internal event 7
delay time decimal
point position

-

| O | Oy -

Internal event
7 operation No.
definition

Same as for Internal event 1

2048

The settings required for
[Internal event 7 operation type]
(ETL 1) are displayed.

Internal event 8
operation type

Internal event 8
direct/reverse

Internal event 8
standby

Internal event
8 event state at
READY

Internal event 8
delay unit

Internal event 8
delay time decimal
point position

miyrmmy gy ooy rme e rm

I o o o o

| ryryyryryrygr rayrajry e r
O Oy |ry | -

Internal event
8 operation No.
definition

Same as for Internal event 1

2048

The settings required for
[Internal event 8 operation type]
(EBL 1) are displayed.
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Chapter 6. Displayed Items and Settings

Display Iltem Description Initial | User Notes
value | level
‘| CT1 operation type | 0: Continuous current measurement 0 0 |Displayed if a model with two
L |t H 1: Heater b t detecti CT inputs, micro CT input, or
X : Heater burnout detection CT/T input is used.
r - CT1 output 0: Control output 1 0 0 |Displayed if a model with two
| n D . CT inputs, micro CT input,
° 1: Control output 2 or CT/VT input is used and
2: Event output 1 CT1 operation is set to heater
burnout detection (L 4= ).
3: Event output 2
4: Event output 3
r o CT1 measurement 30-300 ms 30 0
L | t ) wait time
‘| CT1 CT turn num 100-6000 turns 800 2 | Displayed if a model with two
| t ] CT inputs, micro CT input, or
= - CT/VT input is used.
rn CT1 number of 1-6 times 1 2
[ | P power wire passes
r lF | CT1 filter 0.0-120.0 s 0.1 2
L UL
o CT1 ratio 0.001-19.999 1.000 2
L irA
o CT1 bias —1999.9 to +1999.9 (for a model with 0 2
Lo h ) CTinput)
—199.99 to +199.99 (for a model with
micro CT input)
| CT1 heater burnout | 0.0 to 1999.9 (for a model with CT 0 2
L | h 0 detection threshold |input)
I | |CTovercurrent 0.00 to 199.99 (for a model with 0 2
L |.D L detection threshold | mijcro CT input)
rcr CT1 short-circuit 0 2 | Displayed if a model with two
L | S L detection threshold CT inputs, micro CT input,
° or CT/VT input is used and
CT1 operation is set to heater
burnout detection (C IE4 = 1).
r o CT1 hysteresis 0.5 or 2 | Displayed if a model with two
0.05 CT inputs, micro CT input, or
L |
* - CT/VT input is used.
‘| CT1 delay time 0.0-1999.9 s 2.0 2
[ I,I:l t
r r CT1 condition 1024-2047: Standard bit numbers 1024 2
L L

c=

for restoring not-

measured status
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ukhl

. I Initial | User
Display Item Description value | level Notes
r CT2 operation type |Same as for CT1 0 0 |Displayed if a model with two
L E E H CT inputs or micro CT input is
: used.
r — CT2 output 0 0 |Displayed if a model with two
inputs or micro CT input is
LCno CTinputs or micro CT input
* used and CT2 operation is set
r E t ) CT2 measurement 30 0 | o heater burnout detection (C2
[ ] ) wait time EY=2).
r CT2 CT turn num 800 2 | Displayed if a model with two
inputs or micro CT input is
[2kn et o
* used.
r CT2 number of 1 2
L E L P power wire passes
r F ) CT2 filter 0.1 2
L E |
r CT2 ratio 1.0000 2
LcrA
r | CT2 bias 0 2
Lchil
r CT2 heater burnout 0 2
L E Ij 0 detection threshold
r r CT2 overcurrent 0 2
L E oL detection threshold
r r CT2 short-circuit 0 2 | Displayed if a model with two
L E 5 L detection threshold CT inputs or micro CT input is
* used and CT2 operation is set
to heater burnout detection (Cc.
EY=1).
r CT2 hysteresis 0.5 or 2 | Displayed if a model with two
L E H H 0.05 CT inputs or micro CT input is
* - used.
r E CT2 delay time 2.0 2
LodE
r Hr CT2 condition 1024 2
L E (NN for restoring not-
: measured status
VT primary voltage | 1.0-500.0V 200.0 2 | Displayed if a model with CT/VT
L t P - input is used.
VT secondary 1.0-11.0V 10.0 2
[N l: 5 E voltage
F | VT filter 0.0-120.0 s 0.1 2
(N |: |
VT ratio 0.001-19.999 1.000 2
ubrA
VT bias —1999.9 to +1999.9V 0.0 2
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Chapter 6. Displayed Items and Settings

H Internal contacts bank
Bank selection: | C

Display Item Description Initial | User Notes
value | level
o Internal contact 1 | 0: No function 0 0
RN operation type 1: LSP group selection (0/+1

)

2: LSP group selection (0/+2)

3: LSP group selection (0/+4)

4: PID group selection (0/+1)

5: PID group selection (0/+2)

6: PID group selection (0/+4)

7: Reserved

8: PV hold

9: PV max. hold

10: PV min. hold

11: Fixed value output selection (0/+1)

12: Fixed value output selection (0/+2)

13: Fixed value output selection (0/+4)

14: Reserved

15: Output linearization table group selection
(0/+1)

16: Output linearization table group selection
(0/+2)

17-20: Reserved

21: RUN/READY selection

22: AUTO/MANUAL selection

23: LSP/RSP selection

24: AT stop/start selection

25-30: Reserved

31: RUN/READY selection (reverse)

32: AUTO/MANUAL selection (reverse)

33: LSP/RSP selection (reverse)

34-40: Reserved

41: Control operation direct/reverse selection

42: SP ramp enabled/disabled

43-45: Reserved

46: Timer stop/start selection

47: Release/continue all latches

48: Motor drive output: opening operation

49: Motor drive output: closing operation

50: Reserved

51: RUN/READY selection (edge)

52: AUTO/MANUAL selection (edge)

53: LSP/RSP selection (edge)

54: RUN selection (edge)

55: READY selection (edge)

56: AUTO selection (edge)

57: MANUAL selection (edge)

58: LSP selection (edge)

59: RSP selection (edge)

60: Constant value operation / pattern operation
selection

61: ADVANCE

62: HOLD

63: G.SOAK clear

64-65: Reserved

66: Constant value operation / pattern operation
selection (edge)

67: HOLD (edge)

68: G.SOAK clear (edge)

69: Reserved

70: Pattern selection

71: Pattern selection

72: Pattern selection

73: Pattern selection

74: Reserved

0/+1
0/+2
0/+4
0/+8
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operation No. defini-
tion

Display Item Description Initial | User Notes
value | level
S Internal contact 1 | 1024-2047: Standard bit numbers 1152 2
L E input type
| Internal contact When [Operation type] is [Timer start/stop 0 2
Lo 3 ljofpe_rgtlon No. | selection]:
efinition 0: All internal events
1-8: Internal event No.
Other: Invalid (does not operate)
When [Operation type] is [Output linearization
table group selection]:
1:Control output 1 continuous output
2:Control output 2 continuous output
3:AUX output continuous output
11:Control output 1 time proportional output
12:Control output 2 time proportional output
13:Event output 1 time proportional output
14:Event output 2 time proportional output
15:Event output 3 time proportional output
Other: Invalid (does not operate)
' ( Internal contact 2 Same as for Internal contact 1 0 0
I L E ( operation type
'r Internal contact 2 1153 | 2
I L E E input type
' Internal contact 0 2
I L E 3 2 operation No.
. definition
' ( Internal contact 3 | Same as for Internal contact 1 0 0
I L 3 ( operation type
' Internal contact 3 1054 2
I L 3 E input type
' Internal contact 0 2
I L 3 3 3 operation No.
. definition
' ( Internal contact 4 | Same as for Internal contact 1 0 0
I L Ll ( operation type
' Internal contact 4 1055 2
I L Ll E input type
' r Internal contact 4 0 2
I L Ll 3 operation No. defini-
. tion
' ( Internal contact 5 | Same as for Internal contact 1 0 0
I L 5 ( operation type
' Internal contact 5 1024 2
I L S E input type
r Internal contact 5 0 2
L5
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Display Iltem Description Initial | User Notes
value | level
I r ( Internal contact 6 | Same as for Internal contact 1 0 0
I L E ( operation type
I Internal contact 6 1024 2
I L E E input type
I Internal contact 0 2
I L E H 6 operation No.
. definition
T e Internal contact 7 | Same as for Internal contact 1 0 0
b operation type
Internal contact 7 1024 2
= E _= E input type
Internal contact 0 2
i E -= 3 7 operation No.
. definition
Ir ( Internal contact 8 | Same as for Internal contact 1 0 0
I L E ( operation type
I Internal contact 8 1024 2
L E E input type
Ir Internal contact 0 2
I L E 3 8 operation No.
. definition
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Chapter 6. Displayed Items and Settings

l DO bank
Bank selection: da
Display Item Description Initial | User Notes
value |level
d (| OUT 1 DO operation |0: ON/OFF output 1or0 0 |Displayed if control output 1 is set
0O (| |type - . to relay output or voltage pulse
. 1: Time proportional output output by the model No.
( OUT 1 ON/OFF 1024-2047: Standard bit numbers 10240r | 0 |Displayed if relay output or
d D | E output type 1264 voltage pulse output is set as
° control output 1 by the model No.
and [OUT 1 DO operation type] is
set to ON/OFF output (do | | =0).
OUT 1 time 2048-3071: Standard numerical 2416 0 | Displayed if relay output or

proportional output |codes voltage pulse output is set as
type control output 1 by the model
> |No.and [OUT 1 DO operation

El (
(|
( OUT 1 time 0: Priority on controllability Oor1
d D | proportional type] is set to time proportional
operation type 1: Priority on actuator service life output (do | {= ).

3
l_!
d ( S OUT 1 time 0.1-120.0 s 10.0 or 0
(N
b
1
(

OUT 1 minimum ON/ | 1-250 ms 500r1 2 | Displayed if control output 1 is set
OFF time . to relay output or voltage pulse
At least 50 ms operation for relay output by the model No.
output
OUT 1 time 0: Do not use 0 2 |Displayed if relay output or
proportional voltage pulse output is set as
linearization table control output 1 by the model
group definition No. and [OUT 1 DO operation
type] is set to time proportional
output (do | i=1).

proportional cycle 2.0
(
do |

do |

1-4: Number of the linearization
table group to use

( OUT 2 DO operation |Same as for OUT 1 1 0 |Displayed if control output 2 is set
d 0 E | type to relay output or voltage pulse
° output by the model No.
OUT 2 ON/OFF 1024 0 |Displayed if relay output or
d D E E output type voltage pulse output is set as

control output 2 by the model No.
and [OUT 2 DO operation type] is
set to ON/OFF output (doc. | = D).

OUT 2 time 2048 0 |Displayed if relay output or
d 0 E 3 proportional output voltage pulse output is set as
° type control output 2 by the model
OUT 2 time Oor1 5 |No.and [OUT 2 DO operation
d 0 E l—t proportional typel is set to time proportional
° operation type output (dac | = 1).
OUT 2 time 10.0 or 0
d 0 E S proportional cycle 2.0
OUT 2 minimum ON/ 500r1 2 | Displayed if control output 2 is set
d 0 E E OFF time to relay output or voltage pulse
° output by the model No.
A OUT 2 time 0 2 |Displayed if relay output or
d 0 E | proportional voltage pulse output is set as
° linearization table control output 2 by the model
group definition No. and [OUT 2 DO operation

type] is set to time proportional
output (doc. = 1).
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Display Item Description Initial | User Notes
value |level
( EV1 DO operation Same as for OUT 1 0 0 |Displayed if a model with event
d D H ( type output 1 is used.
EV1 ON/OFF output 1088 0 |Displayed if event output 1 is
d (] 3 E type selected by the model No. and
° [EV1 DO operation type] is set to
ON/OFF output (do3 { =0).
EV1 time 2048 0 |Displayed if event output 1 is
d 0 H 3 proportional output selected by the model No. and
° type [EV1 DO operation type] is set to
EV1 time Oor1 5 | time proportional output (do3 |
d 0 3 Ll proportional =1
) operation type
EV1 time 10.0 or 0
d D H 5 proportional cycle 2.0
EV1 minimum ON/ 500r1 2 | Displayed if a model with event
d 0 H E OFF time output 1is used.
| EV1 time 0 2 | Displayed if event output 1 is
d D H ( proportional selected by the model No. and
‘ linearization table [EV1 DO operation type] is set to
group definition time proportional output (da3 |
=)
( EV2 DO operation Same as for OUT 1 0 0 |Displayed if a model with event
d 0 Ll ( type output 2 is used.
EV2 ON/OFF output 1089 0 |Displayed if event output 2 is
d 0 Ll E type selected by the model No. and
* [EV2 DO operation type] is set to
ON/OFF output (do4 | =0).
EV2 time 2048 0 |Displayed if event output 2 is
d 0 Ll 3 proportional output selected by the model No. and
) type [EV2 DO operation type] is set to
EV2 time Oor1 > |time proportional output (doH |
d 0 Ll L‘ proportional =2).
° operation type
EV2 time 10.0 or 0
d 0 Ll S proportional cycle 2.0
EV2 minimum ON/ 500r1 2 | Displayed if a model with event
d D Ll E OFF time output 2 is used.
A EV2 time 0 2 | Displayed if event output 2 is
d 0 L| ( proportional selected by the model No. and
‘ linearization table [EV2 DO operation type] is set to
group definition time proportional output (da“ !
=0).
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do5 1

proportional
linearization table
group definition

Display Item Description Initial | User Notes
value |level
( EV3 DO operation Same as for OUT 1 0 0 | Displayed if a model with event
d D 5 | type output 3 is used.
EV3 ON/OFF output 1090 0 |Displayed if event output 3 is
d (] 5 E type selected by the model No. and
* [EV3 DO operation type] is set to
ON/OFF output (do5 { =0).
EV3 time 2048 0 |Displayed if event output 3 is
d 0 5 3 proportional output selected by the model No. and
° type [EV3 DO operation type] is set to
EV3 time Oor1 5 | time proportional output (do5 |
d 0 5 L‘ proportional =3).
° operation type
EV3 time 10.0 or 0
d D 5 S proportional cycle 2.0
EV3 minimum ON/ 500r1 2 | Displayed if a model with event
d 0 5 E OFF time 1 output 3is used.
EV3 time 0 2 | Displayed if event output 3 is

selected by the model No. and
[EV3 DO operation type] is set to
time proportional output (da5 |
=1).
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
E H I—I ( Logical operation 1 1: Function 1 (A and B) or (C and D) 1 2
Iculation t
.l—l ( calculation type 2: Function 2 (A or B) and (C or D)
3: Function 3 (AorBorCorD)
4: Function 4 (A and B and C and D)
5: Function 5 (((A and B) or C) and D)
Mo Logical operation 1 | 1024-2047: Standard bit numbers 1024
H - [ input assign A
Mo Logical operation 1 1024
b - (] input assign B
r oM Logical operation 1 1024
L - o input assign C
Mo Logical operation 1 1024
d | input assign D
P H Mo Logical operation 1 | 0: Direct 0
.|_| ( input bit polarity A 1 Invert
Logical operation 1 Do 0
P b E = input bit polarity B 2:Rising
= - - 3: Falling
rmo Logical operation 1 0
input bit polarity C
Ly | Y
Mo Logical operation 1 0
input bit polarity D
[ p p y
d' Tw Logical operation1 [0:1s 0
|_|.|_| ( |delay unit 1:1 min
2:1h
Mo Logical operation 1 | 0: No decimal point 1
delay time decimal - . .
Ul 1:1 digit after the decimal point
. point position : 1 digit after the decimal poin
2: 2 digits after the decimal point
3: 3 digits after the decimal point
m o Logical operation 1 | 0-19999 U 0
ON delay time
o n-u l 4 (The decimal point position is
F 1 | |Logical operation1 | determined by [Logical operation 1 0
Or L | |OFFdelaytime delay time decimal point position]
(dPB 1))
E Mo Logical operation 1 | 0: Direct 0
r .l—l | polarity 1:Invert
| Mo Logical operation 1 | 0: No 0
L t (N latch
R 1: Yes (ON latch)
2: Yes (OFF latch) (except OFF at power-
on)
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
M Logical operation 2 | Same as for Logical operation 1 1 2
t H J E calculation type
M Logical operation 2 1024
H - E input assign A
M Logical operation 2 1024
h - J E input assign B
r_n Logical operation 2 1024
[ | E input assign C
M Logical operation 2 1024
d - [N E input assign D
M Logical operation 2 0
P H L E input bit polarity A
M Logical operation 2 0
P h J E input bit polarity B
Logical operation 2 0
E D input bit polarity C
M Logical operation 2 0
P d L E input bit polarity D
Lim Logical operation 2 0
d [N E delay unit
M Logical operation 2 1
d P UE delay time decimal
° point position
M Logical operation 2 0
anu E ON delay time
M Logical operation 2 0
D F L E OFF delay time
M Logical operation 2 0
r E L E polarity
| M Logical operation 2 0
[ t Ll E latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
m Logical operation 3 | Same as for Logical operation 1 1 2
E H [N 3 calculation type
M Logical operation 3 1024
H - 3 input assign A
M Logical operation 3 1024
b - N H input assign B
r . n Logical operation 3 1024
N | 3 input assign C
M Logical operation 3 1024
d - [N 3 input assign D
M Logical operation 3 0
PHU H input bit polarity A
M Logical operation 3 0
P b [N 3 input bit polarity B
Logical operation 3 0
P E E input bit polarity C
M Logical operation 3 0
Pdu H input bit polarity D
L im Logical operation 3 0
dl_"_l 3 delay unit
M Logical operation 3 1
d P [N 3 delay time decimal
° point position
M Logical operation 3 0
onu 3 ON delay time
M Logical operation 3 0
D F L H OFF delay time
M Logical operation 3 0
r EU 3 polarity
| M Logical operation 3 0
(R t L 3 latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
M Logical operation 4 | Same as for Logical operation 1 1 2
t H J Ll calculation type
M Logical operation 4 1024
H - L{ input assign A
M Logical operation 4 1024
h - J L! input assign B
r_n Logical operation 4 1024
[ | Ll input assign C
M Logical operation 4 1024
d - [N L‘ input assign D
M Logical operation 4 0
P H L L! input bit polarity A
M Logical operation 4 0
P h J Ll input bit polarity B
Logical operation 4 0
E D input bit polarity C
M Logical operation 4 0
P d L L! input bit polarity D
Lim Logical operation 4 0
d [N Ll delay unit
M Logical operation 4 1
d P |_|Lt delay time decimal
° point position
M Logical operation 4 0
anu L‘ ON delay time
M Logical operation 4 0
D F L Ll OFF delay time
M Logical operation 4 0
r E L L{ polarity
| M Logical operation 4 0
[ t Ll LI latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
m Logical operation 5 | Same as for Logical operation 1 1 2
E H [N 5 calculation type
M Logical operation 5 1024
H - 5 input assign A
M Logical operation 5 1024
b - N 5 input assign B
r . n Logical operation 5 1024
N | 5 input assign C
M Logical operation 5 1024
d - [N 5 input assign D
M Logical operation 5 0
PHU 5 input bit polarity A
M Logical operation 5 0
P b [N 5 input bit polarity B
Logical operation 5 0
P E E input bit polarity C
M Logical operation 5 0
Pdu 5 input bit polarity D
L im Logical operation 5 0
dUUS delay unit
M Logical operation 5 1
d P [N 5 delay time decimal
° point position
M Logical operation 5 0
onu S ON delay time
M Logical operation 5 0
D F L 5 OFF delay time
M Logical operation 5 0
r EU 5 polarity
| M Logical operation 5 0
(R t L S latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
M Logical operation 6 | Same as for Logical operation 1 1 2
t H J E calculation type
M Logical operation 6 1024
H - E input assign A
M Logical operation 6 1024
h - J E input assign B
r_n Logical operation 6 1024
[ | E input assign C
M Logical operation 6 1024
d - [N E input assign D
M Logical operation 6 0
P H L E input bit polarity A
M Logical operation 6 0
P h J E input bit polarity B
Logical operation 6 0
E D input bit polarity C
M Logical operation 6 0
P d L E input bit polarity D
Lim Logical operation 6 0
d [N E delay unit
M Logical operation 6 1
d P UE delay time decimal
° point position
M Logical operation 6 0
anu E ON delay time
M Logical operation 6 0
D F L E OFF delay time
M Logical operation 6 0
r E L E polarity
| M Logical operation 6 0
[ t Ll E latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level

Logical operation 7 | Same as for Logical operation 1 1 2
calculation type

LC
3
-

g 1
Ml Logical operation 7 1024
H - input assign A
Logical operation 7 1024
b - E -= input assign B
r M Logical operation 7 1024
L= input assign C
Ml Logical operation 7 1024
d - o input assign D
Logical operation 7 0
PHE -= input bit polarity A
Logical operation 7 0
P b E -= input bit polarity B
rmo Logical operation 7 0
P (I input bit polarity C
Logical operation 7 0
Pdﬂ -H input bit polarity D
Ninka Logical operation 7 0
dl_"_l ( delay unit
Ml Logical operation 7 1
d P (N delay time decimal
° point position
Logical operation 7 0
Dnﬂ -H ON delay time
Logical operation 7 0
D F E _= OFF delay time
M Logical operation 7 0
r E (N polarity
| Ml Logical operation 7 0
(R t (N latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
M Logical operation 8 | Same as for Logical operation 1 1 2
t H J B calculation type
M Logical operation 8 1024
H - E input assign A
M Logical operation 8 1024
h - J B input assign B
r_n Logical operation 8 1024
[ | B input assign C
M Logical operation 8 1024
d - [N E input assign D
M Logical operation 8 0
P H L B input bit polarity A
M Logical operation 8 0
P h J B input bit polarity B
Logical operation 8 0
E D input bit polarity C
M Logical operation 8 0
P d L B input bit polarity D
Lim Logical operation 8 0
d [N B delay unit
M Logical operation 8 1
d P UE delay time decimal
° point position
M Logical operation 8 0
anu B ON delay time
M Logical operation 8 0
D F L E OFF delay time
M Logical operation 8 0
r E L E polarity
| M Logical operation 8 0
[ t Ll B latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
m Logical operation 9 | Same as for Logical operation 1 1 2
E H [N q calculation type
M Logical operation 9 1024
H - q input assign A
M Logical operation 9 1024
b - N q input assign B
r . n Logical operation 9 1024
N | q input assign C
M Logical operation 9 1024
d - [N q input assign D
M Logical operation 9 0
PHU q input bit polarity A
M Logical operation 9 0
P b [N q input bit polarity B
Logical operation 9 0
P E E input bit polarity C
M Logical operation 9 0
Pdu q input bit polarity D
L im Logical operation 9 0
duuq delay unit
M Logical operation 9 1
d P [N q delay time decimal
° point position
M Logical operation 9 0
onu q ON delay time
M Logical operation 9 0
D F L q OFF delay time
M Logical operation 9 0
r EU q polarity
| M Logical operation 9 0
(R t L q latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
Logical operation 10 | Same as for Logical operation 1 1 2

(s
L

calculation type

delay time decimal
point position

o_
.a

r
[N
In] Logical operation 10 1024
H | input assign A
x| Logical operation 10 1024
h - 1N} input assign B
r x| Logical operation 10 1024
[ | | input assign C
In] Logical operation 10 1024
d - 1N} input assign D
x| Logical operation 10 0
P H (IH] input bit polarity A
x| Logical operation 10 0
P h 1N} input bit polarity B
romnm Logical operation 10 0
Lo input bit polarity C
x| Logical operation 10 0
P d IH] input bit polarity D
en Logical operation 10 0
d oo delay unit
M Logical operation 10 1
o
r
[N
r
U
m
]
r
[N

( Logical operation 10 0
an i ON delay time

( Logical operation 10 0
D F | OFF delay time

( Logical operation 10 0
r E | polarity
| ( Logical operation 10 0
[ | latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
(1 Logical operation 11 | Same as for Logical operation 1 1 2
calculation type
(I yp
01 Logical operation 11 1024
H =01 input assign A
(1 Logical operation 11 1024
b =01 input assign B
r (1 Logical operation 11 1024
[ | input assign C
01 Logical operation 11 1024
d =01 input assign D
(1 Logical operation 11 0
P H [ input bit polarity A
(| Logical operation 11 0
P b (B input bit polarity B
o Logical operation 11 0
[ input bit polarity C
0 Logical operation 11 0
P d [ input bit polarity D
e Logical operation 11 0
d ( delay unit
01 Logical operation 11 1
delay time decimal
o
° point position
(| Logical operation 11 0
omn (1 |ON delay time
(1 Logical operation 11 0
D F [ OFF delay time
(| Logical operation 11 0
r E [ polarity
| (| Logical operation 11 0
(R [ latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
( Logical operation 12 | Same as for Logical operation 1 1 2
calculation type
| yp
( Logical operation 12 1024
H B | E input assign A
( Logical operation 12 1024
h - |E input assign B
r ( Logical operation 12 1024
| E input assign C
( Logical operation 12 1024
d - |E input assign D
( Logical operation 12 0
P H | E input bit polarity A
( Logical operation 12 0
P h | E input bit polarity B
o Logical operation 12 0
[ E input bit polarity C
( Logical operation 12 0
P d | E input bit polarity D
W Logical operation 12 0
d (N E delay unit
( Logical operation 12 1
d P |E delay time decimal
° point position
( Logical operation 12 0
an i E ON delay time
( Logical operation 12 0
D F | E OFF delay time
( Logical operation 12 0
r E |E polarity
| ( Logical operation 12 0
[ | E latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
( Logical operation 13 | Same as for Logical operation 1 1 2
calculation type
| yp
( Logical operation 13 1024
H | 3 input assign A
( Logical operation 13 1024
b D | H input assign B
r ( Logical operation 13 1024
| 3 input assign C
( Logical operation 13 1024
d | 3 input assign D
( Logical operation 13 0
P H ( H input bit polarity A
( Logical operation 13 0
P b ( 3 input bit polarity B
o Logical operation 13 0
P L | 3 input bit polarity C
( Logical operation 13 0
P d ( H input bit polarity D
A Logical operation 13 0
d N 3 delay unit
( Logical operation 13 1
delay time decimal
(
° point position
( Logical operation 13 0
on | 3 ON delay time
( Logical operation 13 0
D F ( H OFF delay time
( Logical operation 13 0
r E ( 3 polarity
| ( Logical operation 13 0
(R t ( 3 latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
( Logical operation 14 | Same as for Logical operation 1 1 2
calculation type
EY Y |ckusione
( Logical operation 14 1024
H B | L{ input assign A
( Logical operation 14 1024
h - |L! input assign B
r ( Logical operation 14 1024
| Ll input assign C
( Logical operation 14 1024
d - |Lt input assign D
( Logical operation 14 0
P H | L! input bit polarity A
( Logical operation 14 0
P h | Ll input bit polarity B
o Logical operation 14 0
[ L‘ input bit polarity C
( Logical operation 14 0
P d | L! input bit polarity D
W Logical operation 14 0
d (N Ll delay unit
( Logical operation 14 1
d P |Lt delay time decimal
° point position
( Logical operation 14 0
an i L‘ ON delay time
( Logical operation 14 0
D F | Ll OFF delay time
( Logical operation 14 0
r E |L! polarity
| ( Logical operation 14 0
[ | LI latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
( Logical operation 15 | Same as for Logical operation 1 1 2
calculation type
EY 1S |cicuony
( Logical operation 15 1024
H - |5 input assign A
( Logical operation 15 1024
b D | 5 input assign B
r ( Logical operation 15 1024
L~ |5 input assign C
( Logical operation 15 1024
d | 5 input assign D
( Logical operation 15 0
P H ( 5 input bit polarity A
( Logical operation 15 0
P b ( 5 input bit polarity B
o Logical operation 15 0
L | 5 input bit polarity C
( Logical operation 15 0
P d ( 5 input bit polarity D
A Logical operation 15 0
d N 5 delay unit
( Logical operation 15 1
d P |5 delay time decimal
° point position
( Logical operation 15 0
on |S ON delay time
( Logical operation 15 0
D F ( 5 OFF delay time
( Logical operation 15 0
r E ( 5 polarity
| ( Logical operation 15 0
(R ( S latch
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Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
( Logical operation 16, | Same as for Logical operation 1 1 2
t H | E Calculation type
( Logical operation 16 1024
H B | E input assign A
( Logical operation 16 1024
h - |E input assign B
r ( Logical operation 16 1024
| E input assign C
( Logical operation 16 1024
d - |E input assign D
( Logical operation 16 0
P H | E input bit polarity A
( Logical operation 16 0
P h | E input bit polarity B
o Logical operation 16 0
[ E input bit polarity C
( Logical operation 16 0
P d | E input bit polarity D
A Logical operation 16 0
d (N E delay unit
( Logical operation 16 1
d P |E delay time decimal
° point position
( Logical operation 16 0
an i E ON delay time
( Logical operation 16 0
D F | E OFF delay time
( Logical operation 16 0
r E |E polarity
| ( Logical operation 16 0
[ | E latch
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Chapter 6. Displayed Items and Settings

H Linearization table bank
Bank selection: EbL

Display Item Description Initial value IL::/Z: Notes
t 't I:l Linearization table 1 | 0: Breakpoint 0 2
( operation type 1: Bias
t ( d P Linearization table 0: No decimal point 1
1 decimal point
'. posei:ilor?]a poin 1: 1 digit after the decimal point
2: 2 digits after the decimal point
3: 3 digits after the decimal point
4: 4 digits after the decimal point
( Linearization table 1 | =19999 to +19999 U —1999.9 The number of decimal
( breakpoint A1 places changes according to
— - — [Linearization table 1 decimal
Linearization table 1 1999.9

oint position] (t {dP).
breakpoint A2 point p 1 (E idP)

Linearization table 1 0.0
breakpoint A3

Linearization table 1 0.0
breakpoint A4

o
o’

Linearization table 1 0.0
breakpoint A5

Linearization table 1 0.0
breakpoint A6

Linearization table 1 0.0
breakpoint A7

O || Oy

o’

Linearization table 1 0.0
breakpoint A8

g N o Y s I o s ) e o | o I

Ca |0 |oo

Linearization table 1 0.0
breakpoint A9

o
D

Linearization table 1 0.0
breakpoint A10

o’

Linearization table 1 0.0
breakpoint A11

Linearization table 1 0.0
breakpoint A12

——
o
o

Linearization table 1 0.0
breakpoint A13

o’

breakpoint A14

Linearization table 1 0.0
breakpoint A15

——
o
o

Linearization table 1 0.0
breakpoint A16

Linearization table 1 0.0
breakpoint A17

i I I I e e e e e o o s

C
3
I—l Linearization table 1 0.0
5
b
1
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b,

breakpoint B18

Display Item Description Initial value IL:/eerl Notes
( ( Linearization table 1 | —19999 to +19999 U 0.0 2 The number of decimal
( H | B breakpoint A18 places changes according to
— - — [Linearization table 1 decimal
( ( Llnearlza.tlon table 1 0.0 point position] (£ 1dP).
( | breakpoint A19
( M Linearization table 1 0.0
( H E (H] breakpoint A20
TRl Linearization table 1 -1999.9
( |j o breakpoint B1
I n Linearization table 1 1999.9
( h J E breakpoint B2
I n Linearization table 1 0.0
( Ij L 3 breakpoint B3
TR Linearization table 1 0.0
( h Ll L{ breakpoint B4
I n Linearization table 1 0.0
( h J S breakpoint B5
TN g Linearization table 1 0.0
( Ij L E breakpoint B6
Linearization table 1 0.0
E h D -= breakpoint B7
i n Linearization table 1 0.0
( h J B breakpoint B8
TNg Linearization table 1 0.0
( h L q breakpoint B9
( x| Linearization table 1 0.0
( |j IH] breakpoint B10
( (1 Linearization table 1 0.0
( h (] breakpoint B11
( ( Linearization table 1 0.0
|h |E breakpoint B12
( ( Linearization table 1 0.0
( h | 3 breakpoint B13
( ( Linearization table 1 0.0
( h | Ll breakpoint B14
( ( Linearization table 1 0.0
|h |S breakpoint B15
( ( Linearization table 1 0.0
( h | E breakpoint B16
( (7 Linearization table 1 0.0
( h (] breakpoint B17
Linearization table 1 0.0
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Chapter 6. Displayed Items and Settings

Display Item Description Initial value Il:/g Notes
( ( Linearization table 1 | -19999 to +19999 U 0.0 2 The number of decimal
| b ( q breakpoint B19 places changes according to
— T ation table 1 00 [Linearization table 1 decimal
inearization table . ; . |
oint position] (k {dP).
= b E E breakpoint B20 P P I
I: E t l:l Linearization table 2 | Same as for Linearization table 1 0
operation type
Linearization table 1
I: E d P 2 decimal point
° position
Mo Linearization table 2 -1999.9 The number of decimal
E H oo breakpoint A1 places changes according to
— - — [Linearization table 2 decimal
M Linearization table 2 1999.9 point position] (£2dP).
[N breakpoint A2
E H M Linearization table 2 0.0
L 3 breakpoint A3
m Linearization table 2 0.0
E H L Ll breakpoint A4
inearization table .
M Li izati ble 2 0.0
E H [N 5 breakpoint A5
inearization table .
M Li izati ble 2 0.0
E H L E breakpoint A6
Linearization table 2 0.0
E H E -= breakpoint A7
inearization table .
M Li izati ble 2 0.0
E H LI E breakpoint A8
M Linearization table 2 0.0
E H L breakpoint A9
Iy Linearization table 2 0.0
E H [N breakpoint A10
inearization table .
(| Li izati ble 2 0.0
E H { (| |breakpointAl1
( Linearization table 2 0.0
E H ( E breakpoint A12
( Linearization table 2 0.0
E H ( 3 breakpoint A13
( Linearization table 2 0.0
E H ( Ll breakpoint A14
( Linearization table 2 0.0
E H ( 5 breakpoint A15
( Linearization table 2 0.0
E H ( E breakpoint A16
(71 Linearization table 2 0.0
E H { (| |breakpointA17
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cb 8

breakpoint B18

Display Item Description Initial value IL:/eerl Notes
( Linearization table 2 | Same as for Linearization table 1 0.0 2 The number of decimal
E H | B breakpoint A18 places changes according to
— - — [Linearization table 2 decimal
( Llnearlza.tlon table 2 0.0 point position] (£2dP).
| breakpoint A19
M Linearization table 2 0.0
E H E (H] breakpoint A20
Mo Linearization table 2 -1999.9
E h o breakpoint B1
M Linearization table 2 1999.9
E h J E breakpoint B2
M Linearization table 2 0.0
E Ij L 3 breakpoint B3
M Linearization table 2 0.0
E h Ll L{ breakpoint B4
M Linearization table 2 0.0
E h J S breakpoint B5
M Linearization table 2 0.0
E Ij L E breakpoint B6
Linearization table 2 0.0
E h D -= breakpoint B7
M Linearization table 2 0.0
E h J B breakpoint B8
M Linearization table 2 0.0
E h L q breakpoint B9
x| Linearization table 2 0.0
E h IH] breakpoint B10
(1 Linearization table 2 0.0
E h (] breakpoint B11
( Linearization table 2 0.0
E h |E breakpoint B12
( Linearization table 2 0.0
E h | 3 breakpoint B13
( Linearization table 2 0.0
E h |Ll breakpoint B14
( Linearization table 2 0.0
E h |S breakpoint B15
( Linearization table 2 0.0
E h |E breakpoint B16
(7 Linearization table 2 0.0
reakpoint B17
(] breakpoint B
Linearization table 2 0.0
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Chapter 6. Displayed Items and Settings

Display Item Description Initial value Il:/g Notes
( Linearization table 2 | Same as for Linearization table 1 0.0 2 The number of decimal
E b ( q breakpoint B19 places changes according to
— - — [Linearization table 2 decimal
E b E m kl_)lnezla(rlza.tli)gztgble 2 0.0 point position] (£2dP).
L reakpoin
I: 3 t l:l Linearization table 3 | Same as for Linearization table 1 0
operation type
Linearization table 1
I: 3 d P 3 decimal point
° position
Mo Linearization table 3 -1999.9 The number of decimal
3 H oo breakpoint A1 places changes according to
— - — [Linearization table 3 decimal
M Linearization table 3 1999.9 point position] (£ 3dP).
[N breakpoint A2
M Linearization table 3 0.0
3 H L 3 breakpoint A3
m Linearization table 3 0.0
3 H L Ll breakpoint A4
M Linearization table 3 0.0
3 H [N 5 breakpoint A5
M Linearization table 3 0.0
3 H L E breakpoint A6
Linearization table 3 0.0
3 H E -= breakpoint A7
M Linearization table 3 0.0
3 H LI E breakpoint A8
M Linearization table 3 0.0
3 H L breakpoint A9
Iy Linearization table 3 0.0
3 H [N breakpoint A10
(1 Linearization table 3 0.0
3 H { (| |breakpointAl1
( Linearization table 3 0.0
3 H ( E breakpoint A12
( Linearization table 3 0.0
3 H ( 3 breakpoint A13
( Linearization table 3 0.0
3 H ( Ll breakpoint A14
( Linearization table 3 0.0
3 H ( 5 breakpoint A15
( Linearization table 3 0.0
3 H ( E breakpoint A16
(71 Linearization table 3 0.0
3 H { (| |breakpointA17
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Display Item Description Initial value IL:/eerl Notes
( Linearization table 3 | Same as for Linearization table 1 0.0 2 The number of decimal
3 H | B breakpoint A18 places changes according to
— - — [Linearization table 3 decimal
3 H = q t'giigﬁg?;:gble 3 0.0 point position] (£3dP).
M Linearization table 3 0.0
3 H E (H] breakpoint A20
Mo Linearization table 3 -1999.9
3 h o breakpoint B1
M Linearization table 3 1999.9
3 h J E breakpoint B2
M Linearization table 3 0.0
3 Ij L 3 breakpoint B3
M Linearization table 3 0.0
3 h Ll L{ breakpoint B4
M Linearization table 3 0.0
3 h J S breakpoint B5
M Linearization table 3 0.0
3 Ij L E breakpoint B6
Linearization table 3 0.0
3 h D -= breakpoint B7
M Linearization table 3 0.0
3 h J B breakpoint B8
M Linearization table 3 0.0
3 h L q breakpoint B9
( Linearization table 3 0.0
3 h | breakpoint B10
( Linearization table 3 0.0
3 h | breakpoint B11

Linearization table 3 0.0
breakpoint B12

b

Linearization table 3 0.0
3 h breakpoint B13
Linearization table 3 0.0

breakpoint B14

dh

( Linearization table 3 0.0

3 h | breakpoint B15
( Linearization table 3 0.0

3 h | breakpoint B16
Linearization table 3 0.0

Jlo |l g —— .3

db,

( Linearization table 3 0.0
3 b | E breakpoint B18

breakpoint B17
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Chapter 6. Displayed Items and Settings

Display Item Description Initial value Il:/g Notes
( Linearization table 3 | Same as for Linearization table 1 0.0 2 The number of decimal
breakpoint B19 places changes according to
(
— - — [Linearization table 3 decimal
3 b E m kl_)lnezla(rlza.tli)gztgble 3 0.0 point position] (£3dP).
L reakpoin
I: L‘ t l:l Linearization table 4 | Same as for Linearization table 1 0
operation type
Linearization table 1
I: L‘ d P 4 decimal point
° position
Linearization table 4 -1999.9 The number of decimal
mn |
Ll H oo breakpoint A1 places changes according to
— - — [Linearization table 4 decimal
M Linearization table 4 1999.9 point position] (£4dP).
reakpoin
L breakpoint A2
M Linearization table 4 0.0
L‘ H L 3 breakpoint A3
m Linearization table 4 0.0
reakpoint A4
L breakpoint A
M Linearization table 4 0.0
L! H [N 5 breakpoint A5
M Linearization table 4 0.0
reakpoint
HROE |sreaipointss
Linearization table 4 0.0
reakpoint A7
HRED 1 oreskpoint
M Linearization table 4 0.0
L! H LI E breakpoint A8
inearization table 4 .
M Li izati bl 0.0
reakpoint
L breakpoint A9
Iy Linearization table 4 0.0
reakpoint A1
[N breakpoint A10
(1 Linearization table 4 0.0
Ll H { (| |breakpointAl1
inearization table 4 .
( Li izati bl 0.0
L! H ( E breakpoint A12
( Linearization table 4 0.0
Ll H ( 3 breakpoint A13
( Linearization table 4 0.0
L! H ( Ll breakpoint A14
( Linearization table 4 0.0
L! H ( 5 breakpoint A15
( Linearization table 4 0.0
Ll H ( E breakpoint A16
(71 Linearization table 4 0.0
Ll H { (| |breakpointA17
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Display Item Description Initial value IL:/eerl Notes
( Linearization table 4 0.0 2 The number of decimal
Ll H | B breakpoint A18 places changes according to
— - — [Linearization table 4 decimal
( Llnearlza.tlon table 4 0.0 point position] (£4dP).
| breakpoint A19
M Linearization table 4 0.0
LI H E (H] breakpoint A20
Mo Linearization table 4 -1999.9
Ll h o breakpoint B1
M Linearization table 4 1999.9
Ll h J E breakpoint B2
M Linearization table 4 0.0
LI Ij L 3 breakpoint B3
M Linearization table 4 0.0
Ll h Ll L{ breakpoint B4
M Linearization table 4 0.0
Ll h J S breakpoint B5
M Linearization table 4 0.0
LI Ij L E breakpoint B6
Linearization table 4 0.0
Ll h D -= breakpoint B7
M Linearization table 4 0.0
Ll h J B breakpoint B8
M Linearization table 4 0.0
Ll h L q breakpoint B9
x| Linearization table 4 0.0
Ll h IH] breakpoint B10
(1 Linearization table 4 0.0
Ll h (] breakpoint B11
( Linearization table 4 0.0
Ll h | E breakpoint B12
( Linearization table 4 0.0
Ll h | 3 breakpoint B13
( Linearization table 4 0.0
Ll h | Ll breakpoint B14
( Linearization table 4 0.0
Ll h | S breakpoint B15
( Linearization table 4 0.0
Ll h | E breakpoint B16
(7 Linearization table 4 0.0
Ll h (] breakpoint B17
( Linearization table 4 0.0
Ll b | E breakpoint B18
( Linearization table 4 | Same as for Linearization table 1 0.0 2 The number of decimal
Ll h | q breakpoint B19 places changes according to
— - — [Linearization table 4 decimal
M Llnearlzgtlon table 4 0.0 point position] (£4dP).
L breakpoint B20
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Chapter 6. Displayed Items and Settings

B Zone bank
Bank selection: onk
Display Iltem Description Initial value Il:/c: Notes
( Zone 1 —19999 to +19999 U 19999 2 Displayed if the control
E n= method is PID control (CkrL
Zone 2 =1) and use of zone PID is
- bled (CO24 = 0).
2n-2
Zone 3
cn-3
Zone 4
cn-Y
Zone 5
cn-5
Zone 6
cn-b
_ —I Zone 7
cn- |
Zone hysteresis 0-19999 U 5
cndF
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Chapter 6. Displayed Items and Settings

B User-defined bit bank

Bank selection: Udu

Initial | User
value |level

IR User-defined bit 1 0-1 0 2
M I:l oo

U b D E User-defined bit 2
U b D 3 User-defined bit 3
U h B Ll User-defined bit 4
U b D S User-defined bit 5

ViL M User-defined bit 6
[ I:l (] E

NNk User-defined bit 7
M I:I oo

Display Item Description Notes

LiL M User-defined bit 8
(M |3 (M}

ViL M User-defined bit 9
[ I:l (M q

User-defined bit 10

N i

U N

N (1 User-defined bit 11
ao o

W ( User-defined bit 12
M I:I ( El

) ( 3 User-defined bit 13
U (

N ( User-defined bit 14
Ub M

W 'S User-defined bit 15
1] (

N ( User-defined bit 16
] I:I ( E
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Chapter 6. Displayed Items and Settings

B User-defined value bank
Bank selection: Udu

Display Item Description Initial | User Notes
value | level
User-defined value 1 0: Signed 0 2
n |
5 t oo Sign type 1: Unsigned
Mo User-defined value 1 0: No decimal point 0
Settings decimal point 1: 1 digit after the decimal point
(| 9 9
position 2: 2 digits after the decimal point
3: 3 digits after the decimal point
4: 4 digits after the decimal point
N |-| ( User-defined value 1 —32768 to +32767U (signed) 0 The number of decimal places
e Settings user-defined 0to 65535U (unsigned) changes according to [Settings
value decimal point position] (P50 1).
=M | User-defined value 1 0: No decimal point 0
Monitor decimal point 1: 1 digit after the decimal point
u
position 2: 2 digits after the decimal point
3: 3 digits after the decimal point
4: 4 digits after the decimal point
I — I—I ( User-defined value 1 —19999 to +19999 U (signed) - The number of decimal places
User-defined monitor 0to 19999 U (unsigned) changes according to [Monitor
i
value decimal point position] (Pn0 1).
m User-defined value 2 Same as for User-defined value 1 0
5 t [N E Sign type
M User-defined value 2 0
P S (N E Settings decimal point
position
M User-defined value 2 0 The number of decimal places
RINN] Settings user-defined changes according to [Settings
value decimal point position] (PS02).
- M User-defined value 2 0
P (N E Monitor decimal point
position
Al User-defined value 2 - The number of decimal places
User-defined monitor changes according to [Monitor
(N
value decimal point position] (PnE2).
M User-defined value 3 Same as for User-defined value 1 0
5 t [N 3 Sign type
M User-defined value 3 0
P S L H Settings decimal point
position
It n User-defined value 3 0 The number of decimal places
(NN Settings user-defined changes according to [Settings
value decimal point position] (P5E3).
=M User-defined value 3 0
P (N 3 Monitor decimal point
position
Al User-defined value 3 - The number of decimal places
User-defined monitor changes according to [Monitor
o
value decimal point position] (PSC3).

6-65



A.

Usyn aa wasua 71na

(D]D) Add Furnace Co.,Ltd.

Chapter 6. Displayed Items and Settings

L 028883472

© cadan

! +66 808170170 L] 16621086000

B4 sales@add-furnace.com

@ www.add-furnace.com

Display

Item

Description

Initial
value

User
level

Notes

5

£

User-defined value 4
Sign type

P

S04

User-defined value 4
Settings decimal point
position

I
(N

n
(M

User-defined value 4
Settings user-defined
value

P

ndY

User-defined value 4
Monitor decimal point
position

I
(N

ndY

User-defined value 4
User-defined monitor
value

Same as for User-defined value 1

0

The number of decimal places
changes according to [Settings
decimal point position] (PSOH).

The number of decimal places
changes according to [Monitor
decimal point position] (PAOH).

S

£OS

User-defined value 5
Sign type

P

505

User-defined value 5
Settings decimal point
position

N
(N

n
(N

User-defined value 5
Settings user-defined
value

P

ndS

User-defined value 5
Monitor decimal point
position

I
(N

nd5

User-defined value 5
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (P505).

The number of decimal places
changes according to [Monitor
decimal point position] (PAO5).

S

tOb

User-defined value 6
Sign type

P

506

User-defined value 6
Settings decimal point
position

N
(N

ulb

User-defined value 6
Settings user-defined
value

P

nUb

User-defined value 6
Monitor decimal point
position

N
(N

ndb

User-defined value 6
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PSOE).

The number of decimal places
changes according to [Monitor
decimal point position] (PAOE).

S

m-
(M

User-defined value 7
Sign type

a

C

m-

User-defined value 7
Settings decimal point
position

C
-

User-defined value 7
Settings user-defined
value

a|Cc

—

User-defined value 7
Monitor decimal point
position

cC-

u
Ca| 3| c3

pu
-

User-defined value 7
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PS07).

The number of decimal places
changes according to [Monitor
decimal point position] (PA07).
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Chapter 6. Displayed Items and Settings

Display

Iltem

Description

Initial
value

User
level

Notes

SECH

User-defined value 8
Sign type

PS50

User-defined value 8
Settings decimal point
position

N
Loy

User-defined value 8
Settings user-defined
value

PniB

User-defined value 8
Monitor decimal point
position

UnGH

User-defined value 8
User-defined monitor
value

Same as for User-defined value 1

0

The number of decimal places
changes according to [Settings
decimal point position] (PSCB).

The number of decimal places
changes according to [Monitor
decimal point position] (PnCB).

SEOS

User-defined value 9
Sign type

P50

User-defined value 9
Settings decimal point
position

e
oy

User-defined value 9
Settings user-defined
value

Pni8

User-defined value 9
Monitor decimal point
position

und9

User-defined value 9
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PSE9).

The number of decimal places
changes according to [Monitor
decimal point position] (PnC9).

Sk

User-defined value 10
Sign type

P5

User-defined value 10
Settings decimal point
position

I
(N

User-defined value 10
Settings user-defined
value

Pr

User-defined value 10
Monitor decimal point
position

I

Cad|caolcalcalca

User-defined value 10
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PS5 {0).

The number of decimal places
changes according to [Monitor
decimal point position] (Pn i0).

Sb |

User-defined value 11
Sign type

PS5

User-defined value 11
Settings decimal point
position

User-defined value 11
Settings user-defined
value

User-defined value 11
Monitor decimal point
position

User-defined value 11
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PS5 ! ).

The number of decimal places
changes according to [Monitor
decimal point position] (Pn | ).
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Display

Item

Description

Initial
value

User
level

Notes

St

ic

User-defined value 12
Sign type

P5

ic

User-defined value 12
Settings decimal point
position

I
(M

ic

User-defined value 12
Settings user-defined
value

P

ic

User-defined value 12
Monitor decimal point
position

Un

ic

User-defined value 12
User-defined monitor
value

Same as for User-defined value 1

0

The number of decimal places
changes according to [Settings
decimal point position] (PS I2).

The number of decimal places
changes according to [Monitor
decimal point position] (Pn I2).

Sk

13

User-defined value 13
Sign type

P5

13

User-defined value 13
Settings decimal point
position

N
U

=

User-defined value 13
Settings user-defined
value

Pr

13

User-defined value 13
Monitor decimal point
position

Un

=

User-defined value 13
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PS {3).

The number of decimal places
changes according to [Monitor
decimal point position] (Pn {3).

Sk

M

User-defined value 14
Sign type

P5

M

User-defined value 14
Settings decimal point
position

N
(M

¥

User-defined value 14
Settings user-defined
value

Pr

M

User-defined value 14
Monitor decimal point
position

Un

¥

User-defined value 14
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PS H).

The number of decimal places
changes according to [Monitor
decimal point position] (Pn H).

Sk

5

User-defined value 15
Sign type

P5

5

User-defined value 15
Settings decimal point
position

5

User-defined value 15
Settings user-defined
value

5

User-defined value 15
Monitor decimal point
position

5

User-defined value 15
User-defined monitor
value

Same as for User-defined value 1

The number of decimal places
changes according to [Settings
decimal point position] (PS 5).

The number of decimal places
changes according to [Monitor
decimal point position] (Pn I5).
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Chapter 6. Displayed Items and Settings

. o Initial | User
Display ltem Description value | level Notes
( User-defined value 16 Same as for User-defined value 1 0 2
5 t ( E Sign type
( User-defined value 16 0
P S ( E Settings decimal point
position
I ( User-defined value 16 0 The number of decimal places
TN E Settings user-defined changes according to [Settings
value decimal point position] (P5 IB).
= User-defined value 16 0
P Mmoo E Monitor decimal point
position
1= | User-defined value 16 - The number of decimal places
4m E User-defined monitor changes according to [Monitor
value decimal point position] (Pn IB).
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Chapter 6. Displayed Items and Settings

l Pattern operation configuration bank
Bank selection: PECF

Display Item Description Initial | - User Notes
value | level
e Pattern time unit 0:1s 0 2 Displayed if [Pattern
I 1:1 min operation prohibited/
2:1h allowed] (C 103) is set to |
rm Pattern time decimal point | 0: No decimal point 0 (Allowed).
L position 1: 1 digit after the decimal point
: 2: 2 digits after the decimal point
3: 3 digits after the decimal point
rnm Pattern SP change limit 0: No decimal point 0
P (N 3 decimal point position 1: 1 digit after the decimal point
: 2: 2 digits after the decimal point
3: 3 digits after the decimal point
rm Pattern SP increase 0-19999 U (0 = no change limit) 0 Displayed if [Pattern
P L L! change limit operation prohibited/
Pattern SP decrease 0 allowed] (€ 103)is setto |
FI E D 5 change limit (Allowed).

) The number of decimal
places changes according
to Pattern SP change limit
decimal point position
(PCC3).

rm Power outage recovery 0: Stop pattern operation at 0 Displayed if [Pattern
P Lo E operation type power-on (READY) operation prohibited/
* 1: Resume pattern operation at allowed] (C 103) is set to |
power-on (Allowed).
rr Pattern start number Model with extended data 1 Displayed if a model with
P (I memory: 1-16 extended data memory is
° Model without extended data used and [Pattern operation
memory: 1 prohibited/allowed](C 133) is
set to | (Allowed).
rr Power outage recovery 0: None 0 Displayed if [Pattern
P [N E occurrence 1: Power restored after an outage operation prohibited/
* 0 (None) can be set from Power allowed] (€ 103) is set to |
outage recovery occurrence. (Allowed).
rm Number of executed 0-19999 times - Displayed (but cannot
P L q cycles be changed) if [Pattern
Number of remaining operation prohibited/
Fl E = D oycles allowed] (€ 03)is set to |
. (Allowed).
r o Progress time in pattern 0-19999 U - Displayed (but cannot
P L 1 be cha.nged) if [.Péttern
o Pattern remaining time operation prohl.blted/
P L lE allowed] (€ 103) is setto |
. (Allowed).
Progress time in segment
PE =3 g E The number of decimal
. places changes according to
‘| Segment remaining time [Pattern time decimal point
P LI L‘ position] (PLO2).
Fractional amounts less than
25 ms are truncated.
o Segment event status 0: No segment event - Displayed if [Pattern
P L | S 1-16: Current segment event operation prohibited/
allowed] (C 103) is set to |
(Allowed).
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Display

ltem

Description

Initial
value

User
level

Notes

Pt 1 lto
PES |

Patterns 1-16
segment count

1-16

16

PE I2 to
PLaC

Patterns 1-16 PV start

0: Disable PV start
1: Enable PV start

Pt 1dto
PEY

Patterns 1-16
operation end status

0: READY
1: END
2: Constant value operation

PE Hto
PESH

Patterns 1-16 cycle

0-19999

Pt Sto
PEYS

Patterns 1-16 pattern
link

Model with extended data
memory: 0-16

Model without extended data
memory: 0-1

0 means no link.

Pattern 1 is displayed

if [Pattern operation
prohibited/allowed] (C103) is
set to 1 (Allowed).

Patterns 2-16 are displayed if
a model with extended data
memory is used and [Pattern
operation prohibited/
allowed] (C103) is setto 1
(Allowed).

Pt b to
PLYE

Patterns 1-16 G.SOAK
time

0-19999 U

Pattern 1 is displayed

if [Pattern operation
prohibited/allowed] (C103) is
setto 1 (Allowed).

Patterns 2-16 are displayed if
a model with extended data
memory is used and [Pattern
operation prohibited/
allowed] (C103) is setto 1
(Allowed).

The number of decimal
places changes according to
Pattern time decimal point
position (PLE2).

Patterns 1-16
segment 1 SP

SP low limit to high limit

Pattern 1 is displayed

if [Pattern operation
prohibited/allowed] (C103) is
setto 1 (Allowed).

Patterns 2-16 are displayed if
a model with extended data
memory is used and [Pattern
operation prohibited/
allowed] (C103) is setto 1
(Allowed).

The number of decimal
places changes according to
[PV decimal point position]

(CODY).

Note Pt_, i to PE_F: A pattern No. (hex) is displayed in place of “_". The 16th pattern is displayed as 9.
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Display Item Description Initial | User Notes
value | level
M Patterns 1-16 0-19999 U 0 2 Pattern 1 is displayed
5 1 E segment 1 time if [Pattern operation
: prohibited/allowed] (C103) is
setto 1 (Allowed).
Patterns 2-16 are displayed if
a model with extended data
memory is used and [Pattern
operation prohibited/
allowed] (C103) issetto 1
(Allowed).
The number of decimal
places changes according to
Pattern time decimal point
position (PLO2).
M Patterns 1-16 1-8 1 Pattern 1 is displayed
5 (M| |.3 segment 1 PID group if [Pattern operation
No. prohibited/allowed] (C103) is
Mo Patterns 1-16 0: No segment event 0 setto 1 (Allowed). . _
5 oo segment 1 segment | 1-16: Segment No. Patterns 2-16 are displayed if
‘ event a model with extended data
Mo Patterns 1-16 0: No G.SOAK 0 memory is used and [Pattern
[ S segment 1 G.SOAK 1: G.SOAK at the segment end operation prOh't_J'ted/
. type point allowed] (C103) is setto 1
2: G.SOAK at the start of a (Allowed).
segment
Mo Patterns 1-16 0-19999 U 1 Pattern 1 is displayed
5 L LE segment 1 G.SOAK if [Pattern operation
width prohibited/allowed] (C103) is
setto 1 (Allowed).
Patterns 2-16 are displayed if
a model with extended data
memory is used and [Pattern
operation prohibited/
allowed] (C103) is setto 1
(Allowed).
The number of decimal
places changes according
to PV decimal point position
(E00M).
M ( Patterns 1-16 Same as for segment 1 0 Displayed if the selected
5 L E. | segment 2 SP pattern has two or more
M Patterns 1-16 Same as for segment 1 0 segr;.e.nts and the same.
5 L E E segment 2 time condition as segment 1 is
. met.
M Patterns 1-16 0-8 0
5 (M| Ea segment 2 PID group | 0 means the same PID group
No. number as the previous segment.
M Patterns 1-16 Same as for segment 1 0
5 [ E Ll segment 2 segment
: event
M Patterns 1-16 Same as for segment 1 0
5 L E S segment 2 G.SOAK
: type
M Patterns 1-16 Same as for segment 1 1
5 (M| EE segment 2 G.SOAK
width
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Chapter 6. Displayed Items and Settings

Display

Iltem

Description

Initial
value

User
level

Notes

SRR

Patterns 1-16
segment 3 SP

S03c

Patterns 1-16
segment 3 time

5034

Patterns 1-16
segment 3 PID group
No.

5034

Patterns 1-16
segment 3 segment
event

5035

Patterns 1-16
segment 3 G.SOAK
type

5036

Patterns 1-16
segment 3 G.SOAK
width

Same as for segment 2

0

Displayed if the selected
pattern has three or more
segments and the same
condition as segment 1 is
met.

S04 |

Patterns 1-16
segment 4 SP

iy

Patterns 1-16
segment 4 time

S04

Patterns 1-16
segment 4 PID group
No.

S04

Patterns 1-16
segment 4 segment
event

5045

Patterns 1-16
segment 4 G.SOAK
type

5046

Patterns 1-16
segment 4 G.SOAK
width

Same as for segment 2

Displayed if the selected
pattern has four or more
segments and the same
condition as segment 1 is
met.

S0S |

Patterns 1-16
segment 5 SP

S05¢

Patterns 1-16
segment 5 time

5054

Patterns 1-16
segment 5 PID group
No.

505

Patterns 1-16
segment 5 segment
event

5055

Patterns 1-16
segment 5 G.SOAK
type

5056

Patterns 1-16
segment 5 G.SOAK
width

Same as for segment 2

Displayed if the selected
pattern has five or more
segments and the same
condition as segment 1 is
met.
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Display

Item

Description

Initial
value

User
level

Notes

5db

Patterns 1-16
segment 6 SP

SObd

Patterns 1-16
segment 6 time

5064

Patterns 1-16
segment 6 PID group
No.

50BN

Patterns 1-16
segment 6 segment
event

S0B5

Patterns 1-16
segment 6 G.SOAK
type

SUBR

Patterns 1-16
segment 6 G.SOAK
width

Same as for segment 2

0

Displayed if the selected
pattern has six or more
segments and the same
condition as segment 1 is
met.

SO

Patterns 1-16
segment 7 SP

50 i

Patterns 1-16
segment 7 time

5014

Patterns 1-16
segment 7 PID group
No.

504

Patterns 1-16
segment 7 segment
event

5015

Patterns 1-16
segment 7 G.SOAK
type

506

Patterns 1-16
segment 7 G.SOAK
width

Same as for segment 2

Displayed if the selected
pattern has seven or more
segments and the same
condition as segment 1 is
met.

508

Patterns 1-16
segment 8 SP

SOBC

Patterns 1-16
segment 8 time

S0B4

Patterns 1-16
segment 8 PID group
No.

SOBH

Patterns 1-16
segment 8 segment
event

SOBS

Patterns 1-16
segment 8 G.SOAK
type

SUBR

Patterns 1-16
segment 8 G.SOAK
width

Same as for segment 2

Displayed if the selected
pattern has eight or more
segments and the same
condition as segment 1 is
met.
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Chapter 6. Displayed Items and Settings

Display

Iltem

Description

Initial
value

User
level

Notes

509 |

Patterns 1-16
segment 9 SP

e

Patterns 1-16
segment 9 time

5094

Patterns 1-16
segment 9 PID group
No.

S0A

Patterns 1-16
segment 9 segment
event

5085

Patterns 1-16
segment 9 G.SOAK
type

5096

Patterns 1-16
segment 9 G.SOAK
width

Same as for segment 2

0

Displayed if the selected
pattern has nine or more
segments and the same
condition as segment 1 is
met.

Patterns 1-16
segment 10 SP

Patterns 1-16
segment 10 time

Patterns 1-16
segment 10 PID
group No.

Patterns 1-16
segment 10 segment
event

Patterns 1-16
segment 10 G.SOAK
type

g s Ty e o I o [

o) Uy O |y

Patterns 1-16
segment 10 G.SOAK
width

Same as for segment 2

Displayed if the selected
pattern has 10 or more
segments and the same
condition as segment 1 is
met.

Patterns 1-16
segment 11 SP

Patterns 1-16
segment 11 time

Patterns 1-16
segment 11 PID
group No.

Patterns 1-16
segment 11 segment
event

Patterns 1-16
segment 11 G.SOAK
type

I T T T T 1 U U I 0 N

Patterns 1-16
segment 11 G.SOAK
width

Same as for segment 2

Displayed if the selected
pattern has 11 or more
segments and the same
condition as segment 1 is
met.
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Initial | User

Notes
value | level

Display Item Description

( ( Patterns 1-16 Same as for segment 2 0 2 Displayed if the selected
| E | segment 12 SP pattern has 12 or more
* segments and the same

( Patterns 1-16 0 L )
. condition as segment 1 is
| segment 12 time ¢
o met.

( Patterns 1-16 0
| E 3 segment 12 PID

) group No.
( Patterns 1-16 0
| E L‘ segment 12 segment

: event
( Patterns 1-16 0
| E S segment 12 G.SOAK

: type
( Patterns 1-16 1
| E.E segment 12 G.SOAK

width

( ( Patterns 1-16 Same as for segment 2 0 Displayed if the selected
| 3 | segment 13 SP pattern has 13 or more
* segments and the same

( Patterns 1-16 0 o X
i 3 E segment 13 time condition as segment 1 is
A met.
( Patterns 1-16 0
| 3.3 segment 13 PID
group No.
( Patterns 1-16 0
| a.l-l segment 13 segment
event
( Patterns 1-16 0
| 3 S segment 13 G.SOAK
type
( Patterns 1-16 1
| 3 E segment 13 G.SOAK
: width
( ( Patterns 1-16 Same as for segment 2 0 Displayed if the selected
( Ll (

segment 14 SP pattern has 14 or more

segments and the same

( Patterns 1-16 0 o .
: condition as segment 1 is
| segment 14 time ‘
. met.

( Patterns 1-16 0
|Ll 3 segment 14 PID

group No.
( Patterns 1-16 0
| Ll L{ segment 14 segment

event
( Patterns 1-16 0
| L‘ S segment 14 G.SOAK

type
( Patterns 1-16 1
| Ll E segment 14 G.SOAK

width

[ T T T U T 16 i o I M I
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Initial | User

Notes
value | level

Display ltem Description

( ( Patterns 1-16 Same as for segment 2 0 2 Displayed if the selected
| 5 | segment 15 SP pattern has 15 or more
* segments and the same

( Patterns 1-16 0 . )
; condition as segment 1 is
| segment 15 time ¢
8 met.

( Patterns 1-16 0
|S H segment 15 PID

group No.
( Patterns 1-16 0
| 5 Ll segment 15 segment

event
( Patterns 1-16 0
| 5 5 segment 15 G.SOAK

) type
( Patterns 1-16 1
| S.E segment 15 G.SOAK

width
( E ( Patterns 1-16 Same as for segment 2 0 Displayed if the selected
( (

segment 16 SP pattern has 16 or more

segments and the same

( Patterns 1-16 0 o .
A condition as segment 1 is
| segment 16 time ;
A met.

( Patterns 1-16 0
|E 3 segment 16 PID

‘ group No.
( Patterns 1-16 0
| E.LI segment 16 segment

event
( Patterns 1-16 0
| E 5 segment 16 G.SOAK

type
( Patterns 1-16 1
| E E segment 16 G.SOAK

width

[ I U T T o T 0 I I IR
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H Overshoot suppression bank
Bank selection: o5
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Initial User

Display Item Description value level Notes

( SPOS prohibited/ 0: Prohibited 0 2 Displayed if the control
D 5 5 | allowed 1 All d method is PID control (CkrL
= sAllowe = ) and OS is allowed (C 104

= 1)

OS SP change 0-19999 U (0 = SPOS operation 0 Displayed if the control
D 5 5 E detection threshold stopped) method is PID control (CkrL
©t = !)and OS is allowed (T 104

= 1)

5 5 3 SPOS operation type 0: Peak reference 0
0 -, 1: Deviation reference

Displayed if the control
method is PID control (CkrL
= 1),0Sis allowed (T {0

= {),and SPOS is allowed
(CEERENIN

5 S L‘ SPOS starting threshold | 0-19999 U 0
(W] -, (The peak reference operation

of SPOS is stopped when 0 is set
or when the sum of the SPOS
starting threshold and the OS
disturbance detection threshold is
greater than or equal to the peak

Displayed if the control
method is PID control (CkrL

= 1),0Sis allowed (L I04=
1), SPOS is allowed (055 | =
1), and SPOS operation type

is peak reference (0553 = 0).

operation of SPOS is stopped
when 0 or a value less than the OS
disturbance detection threshold

deviation.)
SPOS starting deviation | 0-19999 U 0 Displayed if the control
(N ] S 5 5 (The deviation reference method is PID control (CkrL

= 1),0Sis allowed (L I04=
SPOS is allowed (055 | =
and SPOS operation type
is deviation reference (0553

D
D

is set.) =
SPOS PV start 0: PV start prohibited 0 Displayed if the control
0 5 5 E 1: PV start allowed method is PID control (CkrL
M . = 1),0Sis allowed (L IO
5 5 = SPOS correction —1999.9 to +1999.9 % 0.0 = 1), and SPOS is allowed
t th =1
D -, l streng (0.0 = SPOS operation stopped) (@35t= 1.
5 5 B SPOS correction 0-1999.9 0.0
tant
0 =, constan (0.0 = SPOS operation stopped)
( DROS prohibited/ 0: Prohibited 0 Displayed if the control
D 5 d | allowed ) method is PID control (CkrL
= e ;' ‘:‘!‘9";’:3 - = 1)and OS is allowed (C 104
isturbance - = 1.
ion threshol
(W] Sde detection threshold (DROS operation is stopped if 0 is
set. The peak reference operation
of SPOS is stopped when the sum
of the SPOS starting threshold
and the OS disturbance detection
threshold is greater than or equal
to the peak deviation.)
DROS operation type 0: Peak reference 0 Displayed if the control
0 5 d 3 1: Deviation reference method is PID control (CkrL
i . = 1), 0Sis allowed (C 104
5 d L{ DROS correction before | 0: No correction 0 = {), and DROS is allowed
D o, start 1: Use correction (3d i= 1.
DROS starting 0-19999 U 0 Displayed if the control
D 5 d S threshold . method is PID control (CkrL
-t (0 = Peak reference operation of = 1), 05 is allowed (C 0
DROS stopped) '

= 1), and DROS is allowed
(e5d 1= 1.
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Display Iltem Description Initial User Notes
value | level
DROS starting -19999 to +19999 U 0 2 Displayed if the control
D S d E deviation L. method is PID control (CkrL
|, (0 = Deviation reference o ; Ny —
ti £ DROS st d = |), OS is allowed (L 04 =
operation o stopped) ), DROS is allowed (054 !
= 1), and DROS operation
type is deviation reference
(o5d3=1).
S d A DROS correction —1999.9 to +1999.9 % 0.0 Displayed if the control
t th thod is PID control (Ckrt
0 | streng (0.0 = DROS operation stopped) zwei) 85 ilssallovczg (Eolél‘ ™
S d E DROS correction 0-1999.9 0.0 = ), and DROS is allowed
tant =
(] e, constan (0.0 = DROS operation stopped) (03d 1= ).
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tuning status

1: Automatic tuning in progress

2: Abnormal termination

Display Item Description Initial User Notes
value level
FF-FITTER operation 1024-2047: Standard bit 1024 2 Displayed if the control
0 P type numbers method is PID control
- (EkrL = ) and FF-FITTER is
E ( T1 period 0.0-1999.9 s 0.0 allowed (€ 105 = ).
(
t ( t H T1 period MV type 0: Feedback MV 0
'. 1: Fixed MV (bumpless)
2: Fixed MV (preset)
F F ( FF1 preset MV —-10.0to +110.0 % 0.0
(
T1A period 0.0-1999.9 s 0.0
| p
t A
( FF1A MV -10.0to +110.0 % 0.0
FF iH
t E t lj T2 period initial output | 0: Feedback MV 0
| type of PID control 1: Fixed MV
- T2 period initial output | -10.0 to +110.0 % 0.0
E E o of PID control
t E T2 period 0.0-1999.9 s 0.0
F F E FF2 MV —120.0to +120.0 % 0.0
F F 3 FF3 MV —120.0to +120.0 % 0.0
eriod automatic .00-199. .
o T1 period i 0.00-199.99 1.00
L | tuning coefficient
eriod automatic .00-199. 1.
r T2 period i 0.00-199.99 00
Fl (R tuning coefficient
( T1 period automatic 0.00-199.99 % 1.00
H t | tuning threshold
H l: 3 FF3 MV automatic 0: (Maximum — Minimum) + 2 0
o, tuning type 1: Maximum
2: Minimum
3: Average
FF-FITTER automatic 0: Not run / normal termination 0
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Chapter 6. Displayed Items and Settings

Display Item Description Initial User Notes
value level
01 Fixed value output 1 MV | -10.0to +110 % 0.0 2 This item is displayed for
F o models C3A and C3B.
( Fixed value output 1 up |0-19999 U (0 U = no slope) 0 This item is displayed for
F 0o E ramp models C3A and C3B.
. The number of decimal
| Fixed value output 1 places changes according
F o1 3 down ramp to [Fixed value output
. slope decimal point
position] (T t i2).
( Fixed value output 2 MV | Same as for Fixed value output 1 0.0 Same as for Fixed value
F D E | output 1
Fixed value output 2 up 0
Fodd  |omw
Fixed value output 2
F D E H down ramp
( Fixed value output 3 MV | Same as for Fixed value output 1 0.0 Same as for Fixed value
F D H ( output 1
Fixed value output 3 up 0
Fodd |ow
Fixed value output 3
F 0 3 3 down ramp
( Fixed value output 4 MV | Same as for Fixed value output 1 0.0 Same as for Fixed value
F D Ll ( output 1
Fixed value output 4 up 0
Foid  |em
Fixed value output 4
F 0 Ll 3 down ramp
( Fixed value output 5 MV | Same as for Fixed value output 1 0.0 Same as for Fixed value
I: D S ( output 1
Fixed value output 5 up 0
Fobe  |omw
Fixed value output 5
F D 5 3 down ramp
( Fixed value output 6 MV | Same as for Fixed value output 1 0.0 Same as for Fixed value
F D E ( output 1
Fixed value output 6 up 0
Fobd |omw
Fixed value output 6
F 0 E 3 down ramp
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Display Item Description Initial User Notes
value level
=1 Fixed value output 7 MV | Same as for Fixed value output 1 0.0 2 Same as for Fixed value
F D (| output 1
A Fixed value output 7 up 0
Folid |
A Fixed value output 7
F [ 3 down ramp
( Fixed value output 8 MV | Same as for Fixed value output 1 0.0 Same as for Fixed value
F D E | output 1
Fixed value output 8 up 0
Fold o
Fixed value output 8
F D E 3 down ramp
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B Virtual PV bank

Bank selection: uPu

. I Initial User
Display ltem Description value level Notes
| Virtual PV input type | 2048-3071: Standard 2048 2
) t H numerical codes
| F | Virtual PV filter 0.0-120.0 s 0.0
J L
) Virtual PV ratio 0.001-19.999 1.000
u rA
| | Virtual PV bias —19999 to +19999 U 0 The number of decimal
h | places changes
according to [PV decimal
point position] (CO04).
b Virtual PV input scaling | —19999 to +19999 U 0 The number of decimal
) )L low limit places changes
1) Virtual PV input scaling 1000 according to thg
1 H high limit standard numerical code
. selected by [Virtual PV
input type] (ukkY).
| | Virtual PV output —19999 to +19999 U 0 The number of decimal
o oL scaling low limit places changes
| Virtual PV output 1000 acgo:dmg;o [E’Vr‘iﬁc'ma'
(N1 DH scaling high limit point position] (004).
| Virtual PV square root |0.0-100.0 0.0
S d extraction dropout
| t Virtual PV linearization | 0: Do not use 0
o Cn table group definition 1-2: Number of the
linearization table group to use
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B Virtual RSP bank

Bank selection: ur 5P

. . Initial User
Display Item Description value level Notes
Virtual RSP input type 2048-3071: Standard 2048 2 This item is displayed for
ur t H numerical codes models with RSP input.
| Virtual RSP filter 0.0-120.0s 0.0 This item is displayed for
ur F L models with RSP input.
Virtual RSP ratio 0.001-19.999 1.000 This item is displayed for
urr H models with RSP input.
| Virtual RSP bias —19999 to +19999 U 0 This item is displayed for
ur hl models with RSP input.
The number of decimal
places changes
according to [PV decimal
point position] (CBCY).
1) Virtual RSP input scaling | —19999 to +19999 U 0 This item is displayed for
ur) L low limit models with RSP input.
The number of decimal
| Virtual RSP input scaling 1000 places changes
) H high limit according to the
* standard numerical code
selected by [Virtual RSP
input type] (ukkY).
| Virtual RSP output —19999 to +19999 U 0 This item is displayed for
urown scaling low limit models with RSP input.
The number of decimal
Virtual RSP output 1000 places changes
uro H scaling high limit according to [PV decimal
: point position] (CO0Y).
E Virtual RSP linearization |0: Do not use 0 This item is displayed for
urcn table group definition 1-4: Number of the models with RSP input.
linearization table group to use
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l User operation screen bank
Bank selection: Lo

. I Initial User
Display Iltem Description value level Notes

I (1 User operation screen 1 | 2048-3071: Standard 2048 2 This item is displayed for
ao ot Data shown in display numerical codes models C3A/C3B and if

° field 1 [Available user operation
¥ ( User operation screen 1 screens] (L 113)issetto 1
o i E Data shown in display ormore.

* field 2
N ( User operation screen 1
dJo i 3 Data shown in display

* field 3
I ( User operation screen 2 | Same as for User operation This item is displayed for
(] E ( Data shown in display screen 1 models C3A/C3B and if

* field 1 [Available user operation
¥ User operation screen 2 screens] (C 113)issetto2
un E E Data shown in display ormore.

) field 2
) User operation screen 2
U E 3 Data shown in display

) field 3
N ( User operation screen 3 | Same as for User operation This item is displayed for
o 3 ( Data shown in display screen 1 models C3A/C3B and if

) field 1 [Available user operation
¥ User operation screen 3 screens] (C | 13)issetto3
U0 H E Data shown in display ormore.

) field 2
i User operation screen 3
o 3 3 Data shown in display

) field 3
W ( User operation screen 4 | Same as for User operation This item is displayed for
o Ll ( Data shown in display screen 1 models C3A/C3B and if

: field 1 [Available user operation
I User operation screen 4 screens] (L 113)is set to 4
U0 Ll E Data shown in display ormore.

) field 2
i User operation screen 4
(W] L| 3 Data shown in display

) field 3
N ( User operation screen 5 | Same as for User operation This item is displayed for
(] 5 ( Data shown in display | screen 1 models C3A/C3B and if

) field 1 [Available user operation
¥ User operation screen 5 screens] (L 113)issetto 5
(] u] 5 E Data shown in display or more.

) field 2
W User operation screen 5
(] 5 3 Data shown in display

) field 3
I ( User operation screen 6 | Same as for User operation This item is displayed for
J0 E ( Data shown in display screen 1 models C3A/C3B and if

° field 1 [Available user operation
¥ User operation screen 6 screens] (L 113)issetto6
uo E E Data shown in display ormore.

* field 2
W User operation screen 6
0 E 3 Data shown in display

* field 3
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Chapter 6. Displayed Items and Settings

field 1

User operation screen 7
Data shown in display
field 2

User operation screen 7
Data shown in display
field 3

User operation screen 8
Data shown in display
field 1

User operation screen 8
Data shown in display
field 2

User operation screen 8
Data shown in display
field 3

Same as for User operation
screen 1

. _— Initial User
Display ltem Description value level Notes
Al User operation screen 7 | Same as for User operation 2048 2 This item is displayed for
a0 o Data shown in display  |screen 1 models C3A/C3B and if

[Available user operation
screens] (C 1d)issetto7
or more.

This item is displayed for
models C3A/C3B and if
[Available user operation
screens] (L {13)issetto8
or more.
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B User function bank
Bank selection: U

User Function 6 oH-_: Output high limitin use

C

P-_L: P (Proportional Band) (Cool) in use

User Function 7 ! -_L: 1 (Integral time) (Cool) in use

C

- r. i i i i
User Function 8 d-_L: D (Derivative time) (Cool) in use

Display Item Description Ivr;ml IE’;/: Notes
User Function 1 Displayed text can be defined for each item. ---- 1 Only the settings that
N ( play y g
N ] F | . ) can be displayed can
‘ The following are special cases. be registered. (For
N _ User Function 2 --=-: Unregistered example, manual reset
[N} of the PID constants
¥ User Function 3 P-_: P(Proportional Band) in use can be registered when
- . . integral time = 0)
[ F 3 I-_: 1 (Integral time) in use
User Function 4 . X . Registered settings are
) |F - |_| d-_: D (Derivative time) in use added to the end of the
(1 ~E-_: Manual Reset in use list of settings that are
I User Function 5 shown on the operation
- ol -_: Output low limit in use display.
J
F-1

|
o
=]
o
.

C

: Output low limit (Cool) in use

oH_C: Output high limit (Cool) in use
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M Lock bank
Bank selection: Lal
Display Item Description Initial | User Notes
value | level
Key lock 0: All settings can be specified. 0 0 | The setting can be specified
) r Y [e] P el p
LOL ) . if the two sets of passwords
1:Mode, event, operation display, SP, UF,
i (1A and 1B, 2A and 2B)
lock, manual MV, and [FN] key operation
. match.
can be specified.
. . . The [FN] key operation,
Z.K)/‘r\)/eratéo[r;’ii”lskplay, SP, Utlf, lock, mbanual MV in MANUAL mode, key
' ap d €y operation can be lock, password display, and
speciiied. passwords 1A-2B can be
3:UF, lock, manual MV, and [FN] key specified when any value
operation can be specified. from 0-3 is set for key lock
(LOQ).
) r Communication lock | 0: Unlocked 0 2 Reset to 0 each time the
oL power is turned on.
. 1: Locked
| r Loader lock 0: Unlocked, 1: Locked 0 2
LLOL
P H 5 S Password display 0-15 (5: Displays passwords 1A-2B) 0 0
( Password 1A 0000-FFFF (hex) 0000 0 | The setting can be specified
if password display (PASS) is
(
set to 5 and the two sets of
P 5 E H Password 2A 0000-FFFF (hex) 0000 0 passwords (1A and 18, 2A
and 2B) match.
( Password 1B 0000-FFFF (hex) 0000 0 |Displayed if password
P 5 | display (PASS) is set to 5.
P 5 E b Password 2B 0000-FFFF (hex) 0000 0
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H Instrument Information Bank
Bank selection: ! d

Chapter 6. Displayed Items and Settings

. . Initial | User
Display Iltem Description value | level Notes
| Mo ROM ID Model C2A: 18 - 2 ROM firmware
| [N Model C2B: 19 identification
ocel L2b: The setting cannot be
Model C3A: 20 changed.
Model C3B: 21
| M ROM version 1 -
| dic
| M ROM version 2 -
' d03
| m * | Loader information -
| di
| M * | EST information -
| di5
| mC Manufacturing date | Year — 2000 - Date of manufacture and
| d L E code (year) Example: Year 2024 is 24 serial No.
The setting cannot be
\ M Manufacturing date | Month + (day + 100) - changed. 9
| o code (month, day) Example: Dec. 1is 12.01.
| M x| Serial No. -
' dif
| M * | Model No. - Product identification
' diY code
Th i
* | Model information - ¢ setting cannot be
) In changed.
| II_I
| N Production base -
L d L [oce
I—I ( Advanced function 0000-FFFF (hex) 0000
F P (N password 1
r Advanced function 0000-FFFF (hex) 0000
F P [N E password 2
M Advanced function 0000-FFFF (hex) 0000
F P (N 3 password 3
I—I Advanced function 0000-FFFF (hex) 0000
F P [N ] Ll password 4
m Advanced function 0000-FFFF (hex) 0000
F P (N 5 password 5
M Advanced function 0000-FFFF (hex) 0000
F P (N ] E password 6
I—I —I Advanced function 0000-FFFF (hex) 0000
F P (N password 7
m Advanced function 0000-FFFF (hex) 0000
F P (N E password 8
M Advanced function 0000-FFFF (hex) 0000
F P (N ] q password 9

* For these items of the instrument information bank, the parameter settings screen of the SLP-C1F shows different code/

name/data.
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Control output 2 ON/
OFF count

Same as Control output T ON/OFF count

Event output 1 ON/

Same as Control output T ON/OFF count

OFF count
M Event output 2 ON/ | Same as Control output 1 ON/OFF count -

H 5 [N L‘ OFF count
m Event output 30N/ | Same as Control output 1 ON/OFF count -

Fl S J S OFF count

Display Item Description Initial | - User Notes
value | level
x| Advanced function | 0000-FFFF (hex) 0000 2
F P 1N password 10
(1 Advanced function 0000-FFFF (hex) 0000
F P (I password 11
( Advanced function 0000-FFFF (hex) 0000
F P |E password 12
( Advanced function | 0000—FFFF (hex) 0000
F P | 3 password 13
( Advanced function 0000-FFFF (hex) 0000
F P |Lt password 14
( Advanced function 0000-FFFF (hex) 0000
F P |S password 15
( Advanced function | 0000—FFFF (hex) 0000
F P |E password 16
Mo Control output 1 ON/ | Actual on/off count + 10 - ON/OFF change count of
H 5 o OFF count Example: 11 when the actual countis 110. DO terminal

The setting cannot be
changed.
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Chapter 7. CPL Communication Function

7-1 Overview of Communications

If a model with RS-485 communication is used, the C2/C3 can communicate with a PC, PLC, or other host device
using a program created by the user.

Controller Peripheral Link (CPL, Azbil Corporation’s host communication protocol) or MODBUS can be selected as
the communication protocol. This chapter describes CPL communications.

M Features
Key features of the C2/C3’s communication functions are as follows:
 Up to 31 C2/C3 units can be connected to a single master station (host device).

o Almost all of the parameter data (settings) of the C2/C3 can be communicated.
(?Chapter 10. List of Communication Data (p. 10-1)(for details on
communication parameters)

+ Random access commands are available.
Two or more parameters at separated addresses can be read or written by a single
command.

H Configuration
The settings shown below must be specified for CPL communication.

They can be displayed and configured if a model with RS-485 communication is used.

Item Display Description Initial | User level
value
Communication type rr E L' 0: CPL 0 Simple,
Lu 1: Modbus/ASCII Standard,
2: Modbus/RTU Advanced
3: PLC Link
Communication
Station address rr E 5 0: No communication 0
Lu 1-127
Transmission speed rr E E 0: 4800 bps 2
Lu 1: 9600 bps
2:19200 bps
3:38400 bps
4:57600 bps
Data format (data length) rr E = 0: 7 bits 1
Lu ( 1: 8 bits
Data format (parity) rm E B 0: Even parity 0
Lu 1: Odd parity
2: No parity
Data format (stop bits) rr E q 0: 1 bit 0
Lu 1: 2 bits
Communication rron 1-250 ms 3 Advanced
minimum response time | _ J (L

@ Handling Precautions

« The settings can be configured using the keys on the C2/C3 or Smart
Loader Package model SLP-C1F. RS-485 communications cannot be used
for configuration.
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Chapter 7. CPL Communication Function

B Communication procedure
The communication procedure is as follows.

(1) The host device (master station) sends an instruction message to one C2/C3
unit (slave station).

(2) The slave station receives the instruction message and performs read or write
processing according to the content of the message.

(3) The slave station sends a response message appropriate for the type of
processing.

(4) The master station receives the response message.

[I] Handling Precautions

« Sending data using several protocols intermixed (CPL, Modbus/ASClII,
Modbus/RTU, PLC link) to the same RS-485 transmission line is not
allowed.
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Chapter 7. CPL Communication Function

7-2  Message Structure

Hl Message structure
The following shows the message structure.

Messages are broadly classified into two layers: the data link layer and the
application layer.

o Data link layer

This layer contains the basic information required for communication. For
example, the destination of the communication message and the message check
information are in this layer.

Application layer

Data is read and written in this layer. The content of the layer varies according to
the purpose of the message.

A message consists of (1) to (8) below.

The command (details sent from the master station) and the response (details
returned from the slave station) are stored in the application layer.

{O2H{ © } i i58H{ i i i i [03H] |  ODH|0AH;
[stx| 1 [ 1 [x] [ex] 1 [er[Lr]
M @ 1 6 i@ (5) HONRV RN
3 Data link layer 3 Application layer | Data link layer |
3 1 frame !
(1) STX (start of message) (5) Instruction message = command, response

(2) Station address message = response

(3) Sub-address
(4) Device ID code

(6) ETX (end of command/response)
(7) Checksum

(8) Delimiter (end of message)

M Data link layer

@ Overview

The data link layer is of a fixed length. The position of each data item and

the number of its characters are already decided. Note, however, that the data
positions of the data link layer from ETX onwards shift according to the number of
characters in the application layer.

@ Response start conditions

o The C2/C3 sends a response message only when all the message components in
the data link layer of the instruction message are correct. If even one of these is
incorrect, no response message is sent, and the device stands by for reception of
STX.

o The maximum number of word addresses that can be accessed by one frame is
32.
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Chapter 7. CPL Communication Function

@ List of data link layer data definitions

The following list shows the definitions for data in the data link layer.

Number
Data name Character code of Meaning of data
characters
STX 02H 1 Start of message
Station address 0 to 7FH are expressed as 2 Identification
hexadecimal character codes. of device to
communicate with
Sub-address 00 (30H, 30H) 2 No function
Device ID code X (58H) or x (78H) 1 Device type
ETX 03H 1 End position of the
application layer
Checksum 00H to FFH are expressed as 2 Checksum of message
2-digit hexadecimal character
codes.
Delimiter CR (ODH), LF (0AH) 2 End of message

@ Description of data items

o STX (02H)
When STX is received, the C2/C3 interprets it as the start of an instruction
message. No matter what has been received previously, upon receiving STX, the
C2/C3 begins processing a new message. In this way, if an instruction message
contains an error due to electromagnetic noise, etc., the C2/C3 can respond to the
next proper message (a resent message, etc.) from the master station.
Station address

The C2/C3 creates a response message only to instruction messages that mention
its station address. A station address is expressed as a 2-digit hexadecimal
character code in a message.
The C2/C3 returns a response message that includes its own station address. The
station address can be specified by C65 (station address). Note that, if the station
address is set to 0 (30H 30H), the C2/C3 does not respond even if the station
addresses match.
o Sub-address
Set the sub-address to 00 (30H 30H), because the C2/C3 does not use sub-
addresses.
However, the C2/C3 will return a response message that includes a received sub-
address.
Device ID code
X (58H) or x (78H) can be used. This code is determined for each product series,
and other codes cannot be selected. The C2/C3 returns a response message that
includes the received device ID code. X (58H) is used as the default, and x (78H)
is used to distinguish the message from the resend message.
« ETX
ETX indicates the end of the application layer.
o Checksum

This value is for checking whether something abnormal (e.g., electromagnetic
noise) has caused the message content to change during transmission.
The checksum is expressed as a 2-digit hexadecimal character code.
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Chapter 7. CPL Communication Function

« How to calculate a checksum

(1) Add the character codes in the message from STX through ETX in single byte
units.

(2) Take two's complement of the low-order one byte of the sum.
(3) Convert the obtained two's complement to a two-byte ASCII code.
The following is a sample checksum calculation:
Sample message
STX:02H

0:  30H (1st byte of the station address)
1:  31H (2nd byte of the station address)
0:  30H (1st byte of the sub-address)

0:  30H (2nd byte of the sub-address)

X: 58H (device ID code)

R:  52H (Ist byte of the command)

S: 53H (2nd byte of the command)
(omission)

ETX:03H

(1) Add the character codes in the message from STX through ETX in single byte
units. The addition operation in single byte modules is as follows: 02H + 30H +
31H + 30H + 30H + 58H + 52H + 53H ... + 03H. Assume that the result is 376H.

(2) The low-order byte of the sum, 376H, is 76H. The two's complement of 76H is 8AH.

(3) Convert the obtained 8AH to a two-byte ASCII code.
The result is:
8:38H
A:41H
The two bytes, 8 (38H) and A (41H), are the checksum.
o Delimiter (CR/LF)
This indicates the end of the message. Immediately after LF is received, the device
enters a state allowed to process the received message.

H Application layer

The table below shows the configuration of the application layer.

Item Description

Command RS (read decimal format data from consecutive addresses)

WS (write decimal format data to consecutive addresses)

RD (read hexadecimal format data from consecutive addresses)
WD (write hexadecimal format data to consecutive addresses)
RU (read hexadecimal format data from random addresses)
WU (write hexadecimal format data to random addresses)

Data delimiter RS and WS commands:“’ (comma)
Other commands: None
Word address RS and WS commands: decimal value and “W" (e.g., 501W)
Other commands: hexadecimal value (e.g., 01F5)
Number of data RS and WS commands: decimal value (e.g., 1)
records to read Other commands: hexadecimal value (e.g., 0001)
Data RS and WS commands: decimal value (ex.: 100)
(

Other commands: hexadecimal value (e.g., 0064)
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Chapter 7. CPL Communication Function

7-3  Description of Commands

Bl Continuous data read command (RS command)

This command reads data from consecutive addresses in one message.

@ Instruction message

This is a command—in one message—to read data from consecutive word
addresses starting from the specified address. The figure below shows the structure
of the application layer of a read instruction message.

I W , 1
(1 (2) (3) 2@

Application layer

(1) Continuous data read command
(2) Data delimiter

(3) Starting word address

(4) Read data count

@ Response message

If an instruction message is received successfully, a response message appropriate
for the command is returned.

The figure below shows the structure of the application layer of a response message
for a read command.

« Normal termination (reading of single data record)

oiol, o
(M (2) (3)

ool T 11, 1
m @ (3) (2) (4) (2) (5)

« Abnormal termination

X | X | Atermination code indicating an error is entered in place of XX.

M € 7-6 List of Termination Codes (p. 7-14) (for details about termination
codes)

(1) Termination code
(2) Data delimiter

(3) Read data 1

(4) Read data 2 to (n—1)
(5) Read datan

@® Maximum read data count per message

64 words
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Chapter 7. CPL Communication Function

H Continuous data write command (WS command)

This command writes data to consecutive addresses.

@ Instruction message

The figure below shows the structure of the application layer of a write instruction
message.

wis|,|1istotr1iw],]1].,]6is5s
M (2) (3) 24| Q@ (5)

(1) Write command

(2) Data delimiter

(3) Starting word address
(4) Write data (1st word)
(5) Write data (2nd word)

@ Response message

The figure below shows the structure of the application layer of a response message
for a write command.

« Normal termination

« Abnormal termination or warning

X | x A termination code indicating an error is entered in place of XX.

€ 7-6 List of Termination Codes (p. 7-14) (for details about termination

() codes)

(1) Termination code

@ Maximum write data count per message

64 words
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Chapter 7. CPL Communication Function

M Fixed-length continuous data read command (RD command)

This command reads continuous data in two-byte units. This command is suitable
for handling data in ladder programs sent by PLC communications as the data is of
a fixed length.

The starting word address is expressed as four hexadecimal digits. The data count
is expressed as four digits, and data is expressed as four x n (n is a positive integer)
hexadecimal digits.

@ Instruction message

The read starting word address (four hexadecimal digits) and the read data count
(four hexadecimal digits) are sent.

(1) Fixed-length continuous data read command
(2) Starting word address
(3) Read data count

@ Response message

If the command is processed successfully, a termination code indicating success
(two decimal digits) is returned with the specified number of read data records
(four hexadecimal digits x read data count). If there was an error, a termination
code indicating error (two decimal digits) is returned without appending the data
that was read.

« Normal termination (reading of single data record)

« Abnormal termination

X i x A termination code indicating an error is entered in place of XX.

£ 7-6 List of Termination Codes (p. 7-14) (for details about termination
codes)

(1) Termination code
(2) Read data 1

(3) Read data 2 to (n—1)
(4) Read data n

@ Maximum read data count per message

64 words
7-8
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Chapter 7. CPL Communication Function

M Fixed-length continuous data write command (WD command)

This command writes continuous data in two-byte units. This command is suitable
for handling data in ladder programs sent by PLC communications as the data is of
a fixed length.

The starting word address is expressed as four hexadecimal digits. Data is expressed
as four x n (n is a positive integer) hexadecimal digits.

@ Instruction message

The write starting word address (four hexadecimal digits) and data to be written
(four x n hexadecimal digits) is sent.

« Write 1 data record

(1) Fixed-length continuous data write command
(2) Starting word address

(3) Write data 1

(4) Write data 2 to (n-1)

(5) Write data n

@ Response message

If data is written, a termination code indicating success (two decimal digits) is
returned. If only part of the data is written, a termination code indicating warning
(two decimal digits) is returned. If none of the data is written, a termination code
indicating error (two decimal digits) is returned.

« Normal termination

« Abnormal termination or warning

X | X A termination code indicating an error is entered in place of XX.
- > 7-6 List of Termination Codes (p. 7-14) (for details about
(1) termination codes)

(1) Termination code

@® Maximum write data count per message

64 words
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Chapter 7. CPL Communication Function

M Fixed-length random data read command (RU command)

This command reads random (non-consecutive) data in two-byte units.

@ Instruction message

The word address (four hexadecimal digits) of the data to be read is sent in the
specified order.

3}
i
i
H
i

A
a a e //
(M (2) (3) (4) (5)

(1) Fixed-length random data read command

(2) Sub-command: fixed to “00”
(3) Word address 1

(4) Word address 2 to (n—1)

(5) Word address n

@ Response message

If the command is processed successfully, a termination code indicating success
(two decimal digits) is returned with the specified number of read data records
(four hexadecimal digits x read data count). If there was an error, a termination
code indicating error (two decimal digits) is returned without appending the data
that was read.

« Normal termination

« Abnormal termination

X | x A termination code indicating an error is entered in place of XX.

) > 7-6 List of Termination Codes (p. 7-14) (for details about termination
codes)

(1) Termination code
(2) Read data 1

(3) Read data 2 to (n—1)
(4) Read data n

@® Maximum read data count per message

64 words
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Chapter 7. CPL Communication Function

M Fixed-length random data write command (WU command)

This command writes data to random (non-consecutive) addresses in two-byte
units. Data is expressed in four hexadecimal digits.

@ Instruction message

Data is sent for the specified write data count with the data address (four
hexadecimal digits) of the data to be written and the data (four hexadecimal digits)
as a pair.

wivlofol F PP

(M ) 3) 4 (5) (6)

(1) Fixed-length random data write command
(2) Sub-command: fixed to “00”

(3) Word address 1

(4) Write data 1

(5) Word address n

(6) Write data n

@ Response message

If data is written, a termination code indicating success (two decimal digits) is
returned. If only part of the data is written, a termination code indicating warning
(two decimal digits) is returned. If none of the data is written, a termination code
indicating error (two decimal digits) is returned.

« Normal termination

« Abnormal termination or warning

X |

(1)

X A termination code indicating an error is entered in place of XX.

€5 7-6 List of Termination Codes (p. 7-14) (for details about termination
codes)

(1) Termination code

@ Maximum write data count per message

64 words



A . Usyn aa wasua 71na

(D]D) Add Furnace Co.,Ltd.

L 028883472

© cadan

66 808170170 | % 16621086000

Chapter 7. CPL Communication Function

7-4

Definition of Word Addresses

l RAM and nonvolatile memory areas of data addresses

Word addresses are categorized as follows:

B4 sales@add-furnace.com

@ www.add-furnace.com

(0111 to 3E3F)

word address

Word address Name Notes
(Hexadecimal)
273W to 15935W RAM access Reading and writing of these addresses

are both performed on RAM.

Since writing is not performed to the
nonvolatile memory, when the power is
turned off and back on, the value stored
in the nonvolatile memory is restored.

16657W to 32319W
(4111 to 7E3F)

Nonvolatile memory
access word address

Writing is performed to both RAM and
nonvolatile memory, but reading is
performed only on RAM.

Since writing is also performed to
nonvolatile memory, the value does not
change even when the power is turned
off and back on.

E] Handling Precautions

B Write data range

Bl Write conditions

« For models without extended data memory, the number of nonvolatile
memory erase/write cycles is limited (about 100,000 cycles). Therefore, it is
recommended that very frequently written parameters be written to RAM,
which does not have a limitation on erase/write cycles. Note, however, that the
data written to the RAM area is overwritten with the data in the nonvolatile
memory area when the power is turned on.

If the value to be written is outside the range specified for the parameter, the value

is not written and a termination code indicating error is returned.

A termination code indicating an error is also returned if the conditions for writing

are not satisfied.
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Chapter 7. CPL Communication Function

Numerical Representation in the Application Layer

The specifications of numerical representation are decimal variable-length (zero suppress) for RS and WS
commands and hexadecimal fixed-length for RD, WD, RU and WU commands. Details are as follows:

H RS and WS commands

Numerical value

Cannot be omitted.

numerical values

= Z€10 Be sure to use “0.”

Other Numerical values may be prefixed with a

unnecessary —, expressing a negative number.

haracters

character Any other characters cannot be
appended.
The "+" sign must not be appended to
indicate positive numerical values.

Range of —32768 to +32767

available

Values outside this range are not
allowed.

Item Specifications Error handling
Unnecessary Cannot be appended. The message processing is
space aborted and a termination
Unnecessary Cannot be appended. code indicating error is
zero returned in a response

message.

Bl RD, WD, RU, and WU commands

Numerical value

Cannot be omitted.

numerical values

= zero Be sure to use “0000.”
Other Cannot be appended.
unnecessary

characters

Range of 0000H to FFFFH
available

Item Specifications Error handling
Unnecessary Cannot be appended. The message processing is
space aborted and a termination
Unnecessary Cannot be appended. code indicating error is
zero returned in a response

message.

azbil
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Chapter 7. CPL Communication Function

7-6 List of Termination Codes

If an error occurred in the application layer, a termination code indicating error is returned in a response message.

Termination Description Process Example
code

00 Normal termination All the processing has completed
successfully.

99 Undefined command Only the termination code is AA,1001W,1

Other errors returned. The message is not RX03E80001
processed.

10 Numerical value conversion error Processing is aborted when a RS,1001W,100000

« A numerical value of 7 digits or more conversion error or a range error |RS,01001W,1
) . . has occurred. RS,+1001W,1
: Qiggl:;%other than 0 of which the leading (Processing is performed until WS,1071W,1
just before the abnormality RDO3E9000>
+ The conversion result is 65535 or greater, or | gccyrs) RUOT03E9
—65536 or smaller.
« Other obvious illegal representation of an
integer
22 The value of read data is outside the specified | The high limit or low limit
range. value is read from the
« The decimal point position is changed and | corresponding word address,
the value becomes —32769 or smaller, or and the subsequent processing
32768 or larger. continues.
The value of written data is outside the Processing is continued (Example: Specified range for
specified range. excluding the relevant word 5001WisOto 1)
address. (Processing aborted)
WS,5001W,3000
WD13890BB8
WU0013890BB8
23 Writing disabled due to instrument set value | Processing is continued
conditions, instrument external conditions, excluding the relevant word
etc. address.
Writing/reading disabled because Only the termination code is
communications/loader locked returned. The message is not
processed.

40 Read/write word count error Only the termination code is RS,1001W,100
returned. The message is not RD03E90064
processed.

41 Word address out of the range Only the termination code is RS,100000W,1

« Out of the range between 256 and 65534 | returned. The message is not RD03G90001
processed. RUOOS3E903EA
WS,03E9W,1
WDOXXX0001
WUO0003E90001
42 The value of written data is outside the Processing is performed up to WS,2101W,100,XXX
specified range. the relevant word address. The WS,2101W,100000
« —32769 or smaller, or 32768 or greater succeeding processing is not WDO03E900010XXX
performed.

83 Any of the following alarms has occurred: Only the termination code is

« AL74: Nonvolatile memory error returned. The message is not
« AL80: Nonvolatile memory not initialized processed.

« AL81: Settings area error

« AL82: Adjustment value area error

« AL83: Internal system error

« AL84: Settings initialization error

« AL95: Settings error

« AL96: Adjustment value error

« AL97: Extended data memory error

« AL99: Internal program error
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Chapter 7. CPL Communication Function

7-7 Reception and Transmission Timing

H Time specifications for instruction and response messages

The cautions below are required with regard to the timing of command message
transmission from the master station and response message transmission from the
slave station (the C2/C3).

@ Response monitoring time

The maximum response time from the end of the instruction message transmission
by the master station until when the master station receives a response message
from the C2/C3 is two seconds ((1) in the figure below).

So, the response monitoring time should be set to two seconds.

Generally, when a response time-out occurs, the instruction message is resent.

@® Transmission start time

A wait time of 10 ms is required before the master station starts to transmit the next
instruction message (to the same slave station or a different slave station) after the
end of receiving response message ((2) in the figure below).

(1) (2)

Transmission line ‘<nstruct|on Response Instructlo
message > < message > < message message

(1) End of transmission by master station — Transmission start time of the C2/C3 =
2000 ms max.

(2) End of transmission by the C2/C3 — Transmission start time of master station =
10 ms min.

l RS-485 driver control timing specifications

When the transmission/reception on the RS-485 3-wire system is directly
controlled by the master station, care should be paid to the following timing:

31) (4)
Master station’ -~
driver control I (enabled) l (disabled)

Transmission line ; Valid data ‘ Valid data ;

(Instruction (Response
Model C2/C3's message) : message)

driver control (disabled) | (enabled) I
() 3) |

\ |

End of transmission by master station End of transmission by the C2/C3

(1) End of transmission by master station — Driver disable time = 500 us max.

(2) End of reception by the C2/C3 — Driver enable time = Response time-out

setting (CB10) or longer

(3) End of transmission by the C2/C3 — Driver disable time = 10 ms max.

(4) End of reception by master station — Driver enable time = 10 ms min.
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Chapter 7. CPL Communication Function

7-8  Precautions for Creating Communication Programs for
the Master Station

Keep the following points in mind when creating a communication program.

o The C2/C3 takes a maximum of two seconds before it sends a response. Therefore, specify the response
monitoring time to two seconds.

o Resend the message if there is no response within two seconds. Set a communications error to occur if there is
no response even after two retries.

« Be sure to resend as described above, because sometimes a message is not transmitted correctly for some

reason such as electrical noise during communication.

Note

o If X and x device ID codes are alternated when a message is resent by the master
station, it will be easy to identify whether the received message is a response to
the previous instruction or to the current one.

Bl Communication program example

A sample program is installed in the folder in which the SLP-C1F Smart Loader
Package has been installed.

In the default setting, the directory is C:¥Program Files
(x86)¥SLP¥SLPC1¥Samples¥cpl.cpp.

This program is written in C++.

The sample program is for your reference only, and there is no guarantee that all
functions will work properly.

m Handling Precautions

« Azbil Corporation will not be liable for any loss or damage caused by applying
this sample program.

@ Before executing the sample program

@® Compiling

Check the settings for communication type, station address, transmission speed,
and data format of the instrument.

The following is an example of compiling with Visual Studio 2019.

After launching x86 Native Tools Command Prompt for VS 2019 from the start
menu, compile using the c] command.

Example of execution results

C:\Sample>cl cpl.cpp
Microsoft (R) C/C++ Optimizing Compiler Version 19.29.30133 for x86
Copyright (C) Microsoft Corporation. All rights reserved.

cpl.cpp
Microsoft (R) Incremental Linker Version 14.29.30133.0
Copyright (C) Microsoft Corporation. All rights reserved.

/out:cpl.exe

cpl.obj
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Chapter 7. CPL Communication Function

@ Running the sample program

This program reads and writes data using COM port 1. When executed, the
application layers of the instruction and response messages communicated are
displayed.

command:RS,14356W,2
result:00,0,0
command:WS,14357W,2
result:00

Example of execution results

@ Processing of the sample program

o Setup for communication
Call open () and initialize the RS-232C port.

« Executing commands
Set a desired character string in “command” and call AppCPL().
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Chapter 8. Modbus Communication Function

8-1 Overview of Communications

If a model with RS-485 communication is used, the C2/C3 can communicate with a PC, PLC, or other host device
using a program created by the user.

CPL (Controller Peripheral Link: Azbil Corporation's host communication protocol) or MODBUS can be selected as
the communication protocol. This chapter describes MODBUS communications.

M Features
Key features of the C2/C3’s communication functions are as follows:
 Up to 31 C2/C3 units can be connected to a single master station (host device).

o Almost all of the parameter data (settings) of the C2/C3 can be communicated.
(g Chapter 10. List of Communication Data (p. 10-1)(for details on
communication parameters)

E] Handling Precautions

« In MODBUS communications, the data address of the C2/C3 that is set in
the host device may be reduced by 1 in a communication message during
transmission. Be sure to understand the specifications of the host device
before using the C2/C3.
Example: If the data address is set to 1001 in the host device, it will be 1000 in
a communication message during transmission.

H Configuration

The settings shown below must be specified for Modbus communication.

Item Display Description Initial | User level
value
Communication type rm 0: CPL 0 |[Simple,
Lu E Ll 1: Modbus/ASCII Standard,
2: Modbus/RTU Advanced
3: PLC Link Communication
Station address rm 0: No communication 0
Lu E 5 1-127
Transmission speed rm E E 0: 4800 bps 2
Lu 1: 9600 bps
2: 19200 bps
3:38400 bps
4: 57600 bps
Data format (data length)| E = |0:7 bits 1
LUD 1 [1:8bits
Data format (parity) rn E E 0: Even parity 0
Lu 1: 0dd parity
2: No parity
Data format rm E El 0: 1 bit 0
(stop bits) Lu 1: 2 bits
Response time-out raon | 1-250ms 3 | Advanced
Loy

o These items can be displayed and configured if a model with RS-485
communication is used.

o When the communication type is set to MODBUS/RT'U, the operation is fixed to
8-bit data regardless of the data format (data length) setting.

8-1
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Chapter 8. Modbus Communication Function

E] Handling Precautions
« The settings can be configured using the keys on the C2/C3 or using
Smart Loader Package model SLP-C1F. RS-485 communications cannot be
used for configuration.
B Communication procedure

The communication procedure is as follows.

(1) The host device (master station) sends an instruction message to one C2/C3
unit (slave station).

(2) The slave station receives the instruction message and performs read or write
processing according to the content of the message.

(3) The slave station sends a response message appropriate for the type of
processing.

(4) The master station receives the response message.

E] Handling Precautions

« Sending data using several protocols intermixed (CPL, Modbus/ASCII,
Modbus/RTU, PLC link) to the same RS-485 transmission line is not
allowed.

8-2
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Chapter 8. Modbus Communication Function

8-2  Message Structure

Hl Message structure
The following shows the message structure.

All messages are expressed in hexadecimal.

® Modbus/ASCII

All messages are written in hexadecimal ASCII codes (each slot below represents
one character).

A MODBUS/ASCII message consists of (1) to (5) below.

The command (details sent from the master station) and the response (details
returned from the slave station) are stored in (3).

BAH{ b i i i iODH|0AH]

NN L [er]r]

(o] @ | 3) | @ | & |

| 1 frame |

(1) Start of message (colon, expressed with ASCIl code 3AH)
(2) Station address (2 bytes)

(3) Instruction message, response message

(4) Checksum (LRC) (2 bytes)

(5) Delimiter (end of message)

« Colon (3AH)

When a colon (3AH) is received, the C2/C3 interprets it as the start of an
instruction message.

No matter what has been received previously, upon receiving a colon, the C2/C3
begins processing a new message.

In this way, if an instruction message contains an error due to electromagnetic
noise, etc., the C2/C3 can respond to the next proper message (a resent message,
etc.) from the master station.

Station address

The C2/C3 creates a response message only to instruction messages that mention
its station address. A station address is expressed as a 2-digit hexadecimal
character code in a message.

The C2/C3 returns a response message that includes its own station address.

The station address can be specified by C65 (station address). Note that, if the
station address is set to 0 (30H 30H), the C2/C3 does not respond even if the
station addresses match.

8-3
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Chapter 8. Modbus Communication Function

o Checksum (LRC)

This value is for checking whether something abnormal (e.g., electromagnetic
noise) has caused the message content to change during transmission. The
checksum is expressed as a 2-digit hexadecimal character code. The procedure for
calculating the checksum is as follows.

(1) Add from the start of the station address to immediately before the checksum.
Note that the values to be added are not the ASCII character values in the
instruction message but the one-byte binary data converted from two ASCII
characters.

(2) Take the two's complement of the sum.

(3) Convert the low-order one byte of the sum to a 2-digit hexadecimal character
code.

The following is a sample checksum calculation:
Sample message

3AH (start of the message)

: 30H (1st byte of the station address)

: 41H (2nd byte of the station address)

: 30H (1st byte of the read command)

33H (2nd byte of the read command)

30H (1st byte of the starting word address)

33H (2nd byte of the starting word address)
: 45H (3rd byte of the starting word address)
: 39H (4th byte of the starting word address)
: 30H (1st byte of the read count)

30H (2nd byte of the read count)

: 30H (3rd byte of the read count)

: 32H (4th byte of the read count)

NOSOYmMWO WP

(1) Add from the start of the station address to immediately before the checksum.
The addition calculation is as follows:
0AH + 03H + 03H + E9H + 00H + 02H
The result is FBH.

(2) The low-order byte of FBH is FBH. It remains unchanged. The two's
complement of FBH is 05H.

(3) Convert the obtained 05H to a two-byte ASCII code.
The result is:

0: 30H
5. 35H

The two bytes, 0 (30H) and 5 (35H), are the checksum.
o Delimiter (CR/LF)

This indicates the end of the message. Immediately after LF is received, the device
enters a state allowed to process the received message.

8-4
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Chapter 8. Modbus Communication Function

® Modbus/RTU
All messages use binary data (each slot below represents one byte).
A Modbus RTU message consists of (1) to (3) below.

The command (details sent from the master station) and the response (details
returned from the slave station) are stored in (2).

(0] ) | ® |

| 1 frame |
(1) Station address (1 byte)

(2) Instruction message, response message

(3) Checksum (2 bytes)

« Station address

The C2/C3 creates a response message only to instruction messages that mention
its station address. A station address is expressed in one byte in a message.

The C2/C3 returns a response message that includes its own station address.

The station address can be specified by C65 (station address). Note that, if

the station address is set to 0, the C2/C3 does not respond even if the station
addresses match.

Checksum (CRC)

This value is for checking whether something abnormal (e.g., electromagnetic
noise) has caused the message content to change during transmission. The check
sum is expressed in two bytes.

The procedure for calculating the checksum (CRC) is as follows.

/* CRC calculation */

/¥ Input unsigned char length: Number of bytes sent */
/* unsigned char *top: Sent data start pointer */
/¥ Output unsigned short CRC: CRC calculation result */

unsigned short crc16(unsigned char length, unsigned char *top)
{

unsigned short CRC= Oxffff;

unsigned short next;

unsigned short carry;

unsigned short n;

unsigned char crcl;

while (length--) {
next = (unsigned short) *top;
CRC A= next;
for(n=0;n< 8;n++) {
carry=CRC&1;
CRC>>=1;
if (carry) {
CRC A= 0xA001;
}
}
top++;
}

crcl = (CRC & 0xff00)>>8;
CRC<<=§;
CRC |=crcl;

return CRGC;



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. P a
66808170170 9@ 16621086000 & www.add-furnace.com

Chapter 8. Modbus Communication Function

o Determining the end of one frame

The message end (end of 1 frame) is determined when the period of time during
which no character is received exceeds the time specified for the transmission
speed. If the next character is not received by the timeout time shown in the table
below, the frame is determined to have ended.

Note that the timeout time has a fluctuation of 1 ms.

Set transmission speed Timeout time
(bps)
4800 9 ms or more
9600 5 ms or more
19200 3 ms or more
38400 2 ms or more
57600 2 ms or more

Bl Command type

Command (send message) types supported by the C2/C3 are as follows.

Command type Description Conformance class
ASClI RTU
Read multiple data records 03 (2 bytes) 03H (1 byte) Class 0
Write multiple data records 10 (2 bytes) 10H (1 byte) Class 0
Write 1 data record 06 (2 bytes) 06H (1 byte) Class 1*

*The C2/C3 does not support Class 1 commands other than the writing of one data
record.

B Number of data records

The number of data records that can be read or written using a one-frame message
is shown in the table below.

Command type Description

(function code) ASCII RTU
Read command 1-64 1-64
Write command 1-64 1-64
1 data record write command 1 1

8-6
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H Other specifications

If there is an error in a response message, one of the exception codes shown in the
table below is added after the function code.

Error type Exception code Description
ASCII RTU
lllegal function code| 01 (2 bytes) | 0TH (1 byte) |Function code not supported by the
C2/C3

The value is outside the specified
range from —32767 to +32768.

Illegal data address | 02 (2 bytes) | 02H (1 byte) [An included data address cannot be
read or written.

Device failure 04 (2 bytes) | 04H (1 byte) |Any of the following alarms has

occurred:

- AL74: Nonvolatile memory error

- AL80: Nonvolatile memory not
initialized

- AL81: Settings area error

- AL82: Adjustment value area error

- AL83: Internal system error

- AL84: Settings initialization error

- AL95: Settings error

- AL96: Adjustment value error

- AL97: Extended data memory error

- AL99: Internal program error

Illegal data 03 (2 bytes) | 03H (1 byte) |Error other than the above

8-7
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8-3  Description of Commands

Hl Read command (03H)

@ Instruction message

This is a command—in one message—to read data from consecutive word
addresses starting from the specified address. The following is a sample read
instruction message.

Modbus/ASCII

3AH|30H!41H|30Hi33H|30H:33H:45H:39H[30H:30H:30H;32H|30H;35H[ODH0AH
0{A|J]O:3[0!{3!Ei{9[0:0:0:{2]|0:5]|CRILF

Mm@ 3) 4 (5) (6) @

(1) Start of the message (5) Read data count
(2) Station address (6) Checksum (LRC)
(3) Read command (03H) (7) Delimiter

(4) Starting word address

Modbus/RTU

0AH | 03H | 03H { E9H | 00H | 02H | 14H { COH

M@ 3) 4 (5)

(1) Station address

(2) Read command (03H)
(3) Starting word address
(4) Read data count

(5) Checksum (CRC)

@ Response message

If an instruction message is received successfully, a response message appropriate
for the command is returned.

The following is a sample response message for a read command.

Modbus/ASCII
« Normal example

3AH| 30H {41H | 30H { 33H | 30H | 34H | 30H | 33H | 30H | 31H | 30H | 30H | 30H | 33H | 45H | 38H | ODH | 0AH
O{A[l0O:3]0:4]0i{3:0:1T]0:0:0i{3|E:8]|CRILF
mp @ ®3) (4) (5) (6) @) @)

5) Read data 1

6) Read data 2

7) Checksum (LRC)
8) Delimiter

(1) Start of the message
(2) Station address

(3) Read command (03H)
(4) Read data count x 2

« Abnormal termination

3AH|30H!41H|38Hi34H|30H:31H|37H{31H|ODH!0AH
0iA|8:i410i1|7:1]|CRILF

mr @ 3) (4) 5) (6)

(1) Start of the message

(2) Station address

(3) Error flag (Since undefined “04” was sent as a command with an instruction message,
the most significant bit was turned ON and “84" was returned.)

(4) Termination code indicating error ((?p. 8-7)

(5) Checksum (LRC)

(6) Delimiter

8-8
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Modbus/RTU

« Normal example

0AH|03H[04H]|03H{01H|00H{03H|51H!{76H
Mm@ 4) (5) (6)

(1) Station address

(2) Read command (03H)

(3) Read data count x 2 (bytes)
(4) Read data 1

(5) Read data 2

(6) Checksum (CRC)

« Abnormal termination

OAH | 84H [0TH | F3H | 02H

mi@e 4)
(1) Station address

(2) Error flag (Since undefined “04H" was sent as a command with an instruction
message, the most significant bit was turned ON and “84H" was returned.)

(3) Termination code indicating error §&7p. 8-7)
(4) Checksum (CRC)

8-9
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B Write command (10H)

@ Instruction message
This is a command—in one message—to write data to consecutive word addresses
starting from the specified address. The following is a sample write instruction
message.
Example: 01AOH and OE53H are written to two consecutive word addresses
starting from 1501W (05DDH).
Modbus/ASCII

3AH|30H:31H|[31Hi30H|30H:35H:44H:44H[30H:;30H:30H; 32H|30H:34H[30H{31H!41H30H[30H:45H | 35H:33H| 30H | 35H |ODH:0AH
oi1)j]17:010i{5:D:D|JO:0:0i{2]0:4|J0:1T+AIO0)JO:EiI5:3|0:5]|CRILF

Mm@ 3) @ ) (6) @ (8) ) (10)

(1) Start of the message 7) Write data 1

(2) Station address 8) Write data 2

(3) Write command (10H) 9) Checksum (LRC)
(4) Starting word address 10) Delimiter

(5) Write data count

(6) Write data count x2

(
(
(
(

Modbus/RTU

01H|10H|05H IDDH|00H{02H|04H|01H!AOH|OEH{53H| 45H{B9H
Mm@ (3) (4) (5) (6) (7) (8)

(1) Station address (5) Write data count x2
(2) Write command (10H) (6) Write data 1
(7)
(8)

(3) Starting word address 7) Write data 2
(4) Write data count 8) Checksum (CRC)

@ Response message
If an instruction message is received successfully, a response message appropriate
for the command is returned.
The following is a sample response message for a write command.
Modbus/ASCII

3AH|30H:31H|31H!30H|30H:35H:44H:44H|30H:30H:30H;32H|30H:42H [ODH|0AH
01 1 oloi{5:DiD|JO0O:0:0}{2]0¢:B|CR|LF

M (2 @) 4 5) (6) 7)

(1) Start of the message (5) Write data count
(2) Station address (6) Checksum (LRC)
(3) Write command (10H) (7) Delimiter

(4) Starting word address

Modbus/RTU

01H | 10H [ 05H | DDH [ 00H | 02H | D1H | 3EH
m | @ (3) (4) (5)

(1) Station address

(2) Write command (10H)

(3) Write starting word address

(4) Write data count
(5) Checksum (CRC)

o The format of a response message for abnormal termination is the same as that of
the read command.
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Chapter 8. Modbus Communication Function

H One data record write command (06H)

@ Instruction message

This is a command to write one data record to the specified address. The following
is a sample write instruction message.

Example: 01AOH is written to word address 1501W (05DDH).

Modbus/ASCII

3AH|[30H:31H|30H!36H|30H:35H:44H:44H|30H{31H:41H:30H|37H:36H [0DH|0AH
0! 1 0:6|]0i{5:D:iDJO{1Ti{A}0]7:i6]|CR|LF

(M () (3) (4) (5) (6) 7)
(1) Start of the message (5) Write data
(2) Station address (6) Checksum (LRC)
(3) Write command (06H) (7) Delimiter
(4) Word address
Modbus/RTU

01H | 06H | 05H {DDH| 01H { AOH | 18H { D4H
Mm@ (3) (4) (5)

(1) Station address

(2) Write command (06H)
(3) Word address

(4) Write data

(5) Checksum (CRC)

@ Response message

The format of a response message for normal termination is the same as that of the
instruction message.

Note

o The format of a response message for abnormal termination is the same as that of
the read command.
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Chapter 8. Modbus Communication Function

8-4  Specifications Common with CPL Communication
Function

B Definition of word addresses

€ 7-4 Definition of Word Addresses (p. 7-12)

B Numerical representation

The specifications of numerical representation are the same as the following:
7-5 Numerical Representation in the Application Layer (p. 7-13) B RD, WD,
RU, and WU commands (p. 7-13)

B Specifications of RS-485 driver control timing

7-7 Reception and Transmission Timing (p. 7-15)
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Chapter 9. PLCLink Communication Function

9-1 Overview

If a model with RS-485 communication is used, this device can directly communicate with a PLC using the PLC link
communication function.

With this function, data retained by a PLC can be written to this device and vice versa.

If conditions such as the communication protocol and communication speed are the same, the C1M, C1A, C2 and
C3 can use the PLC link communication function at the same time.

H Sample configuration

Serial module
31 units max.

Controller I Controller I Controller

H Supported PLC protocols
o Mitsubishi Electric QnA-compatible 3C frame format 4
o Mitsubishi Electric A-compatible 1C frame format 4
o Omron FINS
« KEYENCE protocol mode 4

Keyence Modbus/RTU
Siemens Modbus/RTU

General-purpose Modbus/RTU

H Supported PLCs (typical models)
« Mitsubishi Electric
MELSEC iQ-R/L series (Mitsubishi Electric QnA-compatible 3C format 4
protocol)
MELSEC iQ-F series (Mitsubishi Electric QnA-compatible 3C format 4 protocol)
MELSEC Q series (Mitsubishi Electric QnA-compatible 3C format 4 protocol)
MELSEC F series (Mitsubishi Electric A-compatible 1C format 4 protocol)
« Omron
CS/CJ/CP series (FINS protocol)
NJ/NX series (FINS protocol)
» Keyence
KV-8000/7000/5000/3000 series (Keyence protocol mode 4)
KV Nano series (Modbus/RTU protocol)
o Siemens
$7-1200 series (Modbus/RTU protocol)
Modbus/RTU device
General-purpose Modbus/RTU device (Modbus/RTU protocol)

9-1
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Chapter 9. PLC Link Communication Function

H Specifications
o Number of connected PLCs: 1
o Number of connected single loop controllers: 31 max.

o Communication data count: 64 (PLC —), 64 (— PLC)

Hl Notes on the PLC link communication function

o When the PLC link communication function is used, RS-485 communication
with the host device cannot be used.

o When using the PLC link communication function, set [Data format (data
length)] to 1 (8 bits).

« Do not connect anything other than single loop controllers and one PLC to the
RS-485 communication line.

o Specify the station address of single loop controllers in a range of 1 to the
maximum number of connected controllers. The maximum number of connected
controllers can be selected from 8 (default), 16, 24, and 31. Use the same settings
for all stations in the same network.

o The PLC and single loop controllers must have unique station addresses.
« Do not use 255 or 254 as the station address of the PLC.

o New settings will apply after the power of the device is turned off and back on. If
you have changed the settings, turn the power off and back on.

o Use the required number of consecutive registers on the PLC.

Different protocols cannot be used at the same time.

If the single loop controllers on the RS-485 communication line are powered by
different power supplies, turn on the power supply connected to the controller
with the lowest station address first.

o When connecting to the MELSEC iQ-F series, set the MELSEC to format 4 (X, Y
octal).

9-2
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Chapter 9. PLC Link Communication Function

9-2 Data Transmission

PLC link communication is a function for transferring data between the PLC and this controller. There are two
transfer types: “Cyclic data transfer” and “Triggered data transfer”

The type of transfer can be set in the PLC link settings of the SLP-C1F Smart Loader Package.

The upper limits for the number of transfer processes and number of sheets are shown below.

Function Maximum No. of Maximum No. of Total maximum No. of | Total maximum No. of
sheets processes in 1 sheet | sheets for the function processes for the
function
Cyclic data transfer 4 sheets 64 lines 4 sheets 64 lines
Triggered data transfer |4 sheets 64 lines

@ Cyclic data transfer

Data from the controller can be transferred to the PLC periodically. Data can also
be transferred from the host device to the controller.

Major applications:
« Saving controller data to the PLC
« Monitoring controller data by the PLC for device management

The controller transfers data periodically as follows.

Single loop controller
(1) Cyclic start of data transmission

PLC (3) Write

D0000 é:l (2) Read

D0001 <1 PV

D0002 éj " MV

D0003 < N Input alarm status
I Instrument alarm status

! (4) Notify

(1) The controller starts cyclic data transfer according to the configuration sheets.
(2) Data is read from the controller.
(3) The read data is written to the PLC.

(4) When transfer of the data specified for the sheet is complete, a completion
notification is written.

EI Handling Precautions

« RAM addresses and nonvolatile memory addresses are available for the data
written from the PLC to this controller. & Chapter 10. List of Communication
Data (p. 10-1) (for details)

Triggered data transfer

Data from the controller is transferred to the PLC when the trigger device is

detected turning from OFF to ON. Data can also be transferred from the PLC to the

controller.

Major applications:

o Changing the controller settings (SP, PID, etc.) from the PLC

« Changing the controller operations (RUN/READY mode selection, etc.) from the
PLC

9-3
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Chapter 9. PLC Link Communication Function

The controller executes triggered data transfer as follows.

Single loop controller

rigger = - -
M0000 S Trigger device
(2) Read
D0000 (3) Write
D0001 N o
7
D002 RUN/READY
D003 AUTO/MANUAL
Q (4) Notify

(1) The controller reads the trigger device in order to monitor the trigger device
turning from OFF to ON. When the trigger device is turned on, triggered data
transfer starts.

(2) Data is read from the PLC.
(3) The read data is written to the controller.

(4) When transfer of the data specified for the sheet is complete, a completion
notification is written.

The triggered transfer scan cycle and triggered data transfer operations are as
follows.

Data transfer is started for all sheets for which trigger device = ON is detected.

L]

Recognizes OFF Recognizes ON

Triggered transfer scan cycle

( } .
© VoY
Trigger device ON T
(ON/OFF by PLC)
OFF
( J
( )
Triggered datat  "TOcessing
ransfer sheet 1
Stopped \

N\

\ |

“Trigger ON” cannot be detected if the trigger device
is turned on and off by PLC on a cycle shorter than the scan cycle.

9-4
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Chapter 9. PLC Link Communication Function

« If a device of the PLC is set for [Trigger device/Live notification device] and if
the [Trigger device initialization] setting is 1 (enabled), this controller turns off
the trigger device immediately after detecting a trigger. In this case, since this
controller has recognized that the trigger device is OFF, in a subsequent scan
when it recognizes that the trigger device is ON, it will detect triggers.

If a device of this controller is set for [Trigger device/Live notification device],
even if the [Trigger device initialization] setting is 1 (enabled), this controller will
not turn off the trigger device immediately after detecting a trigger. However, it
will detect triggers continuously as long as the trigger device remains ON.

Trigger device initialization

Recognizes OFF Recognizes ON Recognizes ON

-

Triggered transfer scan cycle q \ \ \

( Fa e A
. . ON A4
Trigger device
Has rlecognized OFF |
OFF
4 / / J
4 * N
Triggered data Processing
transfer sheet 1
Stopped
g J

When the trigger device is turned off
by the trigger device initialization function, the next trigger will be detected.

9-5



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. a ;
66808170170 9@ 16621086000 & www.add-furnace.com

azbil

Chapter 9. PLC Link Communication Function

Bl Usable devices

The address ranges of the devices (data) usable with each model are as follows.

@ Controller (this controller)

Various monitoring data and parameters can be selected in the PLC link settings
in the SLP-CIF Smart Loader Package. Frequently used data and addresses can be
entered directly.

See the following table for the addresses of frequently used data.

Name R/W Address

Decimal Hex
Representative alarm R/- 14336 3800
DO state R/- 14337 3801
Dl state R/- 14338 3802
Loop PV R/- 14356 3814
Loop SP R/- 14357 3815
MV R/- 14358 3816
CT1 current when output ON R/- 14418 3852
CT2 current when output ON R/- 14419 3853
Heat MV R/- 14420 3854
Cool MV R/- 14421 3855
LSP group selection R/W 14592 3900
LSP in use R/W 14593 3901
Manual MV R/W 14594 3902
RUN/READY R/W 14595 3903
AUTO/MANUAL R/W 14596 3904
AT stop/start selection R/W 14597 3905
P (Proportional band) in use R/W 14848 3A00
| (Integral time) in use R/W 14849 3A01
D (Derivative time) in use R/W 14850 3A02
Manual reset in use R/W 14851 3A03
Output low limit in use R/W 14852 3A04
Output high limit in use R/W 14853 3A05
P (Proportional band) (Cool) in use R/W 14854 3A06
| (Integral time) (Cool) in use R/W 14855 3A07
D (Derivative time) (Cool) in use R/W 14856 3A08
Output low limit (Cool) in use R/W 14858 3A0A
Output high limit (Cool) in use R/W 14859 3A0B

R/-: The data can be read from this controller and written to the PLC.

R/W:The data can be read from this controller and written to the PLC and vice versa.

9-6
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Chapter 9. PLC Link Communication Function

@ Mitsubishi Electric MELSEC iQ-R/L series (Mitsubishi Electric QnA-compatible 3C format 4 protocol)

Device type Address range
Input relay X000000 to X7FFFFF
Output relay Y000000 to Y7FFFFF
Internal relay M000000 to  M999999
Special relay SMO00000 to  SM99999
Link special relay SB00000 to SB7FFFF
Edge relay V000000 to V999999
Latch relay L000000 to 1999999
Link relay B000000 to B7FFFFF
Annunciator FO00000 to F999999
Timer (contact) TS00000 to  TS99999
Timer (coil) TC00000 to TC99999
Retentive timer (contact) SS00000 to S599999
Retentive timer (coil) SC00000 to SC99999
Counter (contact) CS00000 to CS99999
Counter (coil) CC00000 to CC99999
Data register D000000 to  D999999
Link register W000000 to W7FFFFF
Index register Z000000 to 7999999
File register (R) R000000 to  R999999
File register (ZR) ZR00000 to ZR99999
Special register SD00000 to  SD99999
Link special register SW00000 to SW7FFFF
Timer current value TNO000O to  TN99999
Retentive timer current value SN00000 to  SN99999
Counter current value CNO00000 to  CN99999

Note: The range of available addresses varies depending on the specifications and
settings of the CPU unit.

9-7
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Chapter 9. PLC Link Communication Function

@ Mitsubishi Electric MELSEC iQ-F series (Mitsubishi Electric QnA-compatible 3C format 4 protocol)

Device type Address range
Input relay X000000 to X777777
Output relay Y000000 to  Y777777
Internal relay M000000 to M999999
Special relay SMO00000 to  SM99999
Link special relay SB00000 to SB7FFFF
Latch relay L000000 to 1999999
Link relay B000000 to B7FFFFF
Annunciator FO00000 to  F999999
Timer (contact) TS00000 to TS99999
Timer (coil) TC00000 to TC99999
Retentive timer (contact) SS00000 to S5S99999
Retentive timer (coil) SC00000 to  SC99999
Counter (contact) CS00000 to (CS99999
Counter (coil) CC00000 to  CC99999
Data register D000000 to  D999999
Link register \W000000 to  W7FFFFF
Index register Z000000 to 7999999
File register (R) R0O00000 to  R999999
Special register SD00000 to  SD99999
Link special register SW00000 to SW7FFFF
Timer current value TNO00OO to  TN99999
Retentive timer current value SN00000 to  SN99999
Counter current value CN00000 to  CN99999

Note: The range of available addresses varies depending on the specifications and
settings of the CPU unit.

9-8
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@ Mitsubishi Electric MELSEC Q series (Mitsubishi Electric QnA-compatible 3C format 4 protocol)

Chapter 9. PLC Link Communication Function

Device type Address range

Input relay X000000 to X7FFFFF
Output relay Y000000 to Y7FFFFF
Internal relay M000000 to  M999999
Special relay SMO000000 to  SM999999
Link special relay SB000000 to SB7FFFFF
Edge relay V000000 to V999999
Latch relay L000000 to 1999999
Link relay B000000 to B7FFFFF
Annunciator FO00000 to F999999
Timer (contact) TS000000 to  TS$999999
Timer (coil) TC000000 to TC999999
Retentive timer (contact) S$S000000 to 55999999
Retentive timer (coil) SC000000 to SC999999
Counter (contact) CS000000 to CS999999
Counter (coil) CC000000 to CC999999
Data register D000000 to  D999999
Link register W000000 to  W7FFFFF
Index register Z000000 to 7999999
File register (R) R000000 to  R999999
File register (ZR) ZR000000 to ZR7FFFFF
Special register SD000000 to  SD999999
Link special register SW000000 to SW7FFFFF
Timer current value TNO00000 to  TN999999
Retentive timer current value SN000000 to  SN999999
Counter current value CNO000000 to  CN999999

Note: The range of available addresses varies depending on the specifications and

settings of the CPU unit.

@ Mitsubishi Electric MELSEC F series (Mitsubishi Electric A-compatible 1C format 4 protocol)

Device type Address range

Input relay X000000 to  X000377
Output relay Y000000 to Y000377
Auxiliary relay / special auxiliary relay M000000 to  MO009999
Timer (contact) TS000000 to  TS002047
Counter (contact) CS000000 to CS001023
Data register / file register D000000 to  D009999
Extended register R000000 to R009999
Timer current value TN000000 to  TN001023
Counter current value CN000000 to CN004096
State 5000000 to 5004096

Note: The range of available addresses varies depending on the specifications and

settings of the CPU unit.

9-9
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Chapter 9. PLC Link Communication Function

@ Omron CS/CJ/CP series (Omron FINS protocol)
@ Omron NJ/NX series (Omron FINS protocol)

Device type Address range
Channel I/0 bit 0000.00 to 6143.15
Internal auxiliary relay bit W0000.00 to  WO0511.15
Retaining relay bit H0000.00 to  H1535.15
Special auxiliary relay bit A0000.00 to  Al1471.15
Timer (up flag) T00000 to  T04095
Counter (up flag) C00000 to C04095
Channel I/O 00000 to 06143
Timer (current value) TNO0000 to TN04095
Counter (current value) CN00000 to  CNO04095
Data memory D00000 to  D32767
Extended data memory bank 0 E0_00000 to  E0_32767
Extended data memory bank 1 E1_00000 to E1_32767
Extended data memory bank 2 E2_00000 to  E2_32767
Extended data memory bank 3 E3_00000 to  E3_32767
Extended data memory bank 4 E4_00000 to E4 32767
Extended data memory bank 5 E5_00000 to  E5_32767
Extended data memory bank 6 E6_00000 to E6_32767
Extended data memory bank 7 E7_00000 to  E7_32767
Extended data memory bank 8 E8_00000 to E8 32767
Extended data memory bank 9 E9_00000 to  E9_32767
Extended data memory bank A EA_00000 to EA_32767
Extended data memory bank B EB_00000 to EB_32767
Extended data memory bank C EC_00000 to EC_32767
Extended data memory bank D ED_00000 to ED_32767
Extended data memory bank E EE_00000 to EE_32767
Extended data memory bank F EF_00000 to EF_32767
Extended data memory bank 10 E10_00000 to  E10_32767
Extended data memory bank 11 E11_00000 to E11_32767
Extended data memory bank 12 E12_00000 to  E12_32767
Extended data memory bank 13 E13_00000 to E13_32767
Extended data memory bank 14 E14_00000 to  E14_32767
Extended data memory bank 15 E15_00000 to  E15_32767
Extended data memory bank 16 E16_00000 to  E16_32767
Extended data memory bank 17 E17_00000 to E17_32767
Extended data memory bank 18 E18_00000 to E18_32767
Extended data memory current E00000 to  E32767

Note: The range of available addresses varies depending on the specifications and
settings of the CPU unit.
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Chapter 9. PLC Link Communication Function

@ Keyence KV-8000/7000/5000/3000 series (Keyence protocol mode 4)

Device type Address range
Relay R0O0000 to R99915
Link relay B0000 to B7FFF
Internal auxiliary relay MR00000 to MR99915
Latch relay LR00000 to LR99915
Control relay CR0000 to CR7915
Timer contact T0000 to  T3999
Counter contact C0000 to  C3999
Timer current value T0000 to  T3999
Counter current value C0000 to  C3999
Data memory DM00000 to DM65534
Extended data memory EM00000 to EM65534
File register FM00000 to FM32767
File register (sequential numbering) ZF000000 to ZF524287
Control memory CM0000 to CM7599
Link reqgister WO0000 to  W7FFF

Note: The range of available addresses varies depending on the specifications and
settings of the CPU unit.
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Chapter 9. PLC Link Communication Function

@ Keyence KV Nano series (Modbus/RTU protocol)
@ Siemens S7-1200 series (Modbus/RTU protocol)
@ General-purpose Modbus/RTU device (Modbus/RTU protocol)

Device type Address range
Coil 000001 to 065536
Input relay 100001 to 165536
Input register 300001 to 365536
Retaining register 400001 to 465536

Change the Modbus address used by the SLP in accordance with the address
expression used for the connected Modbus device.

The address expression in the Modbus protocol and the SLP is as follows.

Device type Modbus communication protocol SLP-C1F
Function code Addressrange | Address range
For reading For writing

Coil 1(0x01) 15 (OxOF) 0000 000001
0001 000002

to to
FFFF 065536
Input relay 2 (0x02) - 0000 100001
0001 100002

to to
FFFF 165536
Input register 4 (0x04) - 0000 300001
0001 300002

to to
FFFF 365536
Retaining 3 (0x03) 16 (0x10) 0000 400001
register 0001 400002

to to
FFFF 465536

In the Modbus communication protocol, a function number is added to an address
in order to indicate the device type. In the SLP, the type is expressed by the value (0,
1, 3, 4) at the beginning of an address.

Also, the address used by the loader is the Modbus protocol address + 1, as shown
in the above example of “000001” to “065536."

400101
Device type Modbus communication address + 1
0: Coil (decimal address)
1: Input relay

3: Input register
4: Retaining register

m Handling Precautions

« When connecting to a Keyence KV PLC, set Send Delay Time to 100 ms or
longer. If a time shorter than 100 ms is set, faulty communication may result.
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Chapter 9. PLC Link Communication Function

H Completion notification data

When transfer of data within a sheet is completed during cyclic data transfer and
triggered data transfer, completion notification data is written. The contents of the
completion notification data are as follows.

Type Code Description
Communication succeeded |0 Normal response
Timeout 1 Timeout occurred in communication
between the PLC and this controller.
Controller error 2 An error occurred in this controller.
PLC error 3 An abnormal code is included in the reply
data from the PLC.

o The device set for [Completion notification data] operates according to the
[Notification device initialization] setting.

If the setting is 0 (disabled):

Even if the status of PLC link communication changes from abnormal to
normal, the device set for [Completion notification data] will retain the

latest error code (other than 0). To change the data to 0 (communication
succeeded), write 1 to [Clear monitoring information]. Note that the number of
communications will also be reset to zero.

If the setting is 1 (enabled):

When the communication status changes from abnormal to normal, 0
(communication succeeded) is automatically written to the device set for
[Completion notification data].

@ Handling Precautions

« To write data to [Clear monitoring information], register the address of this
item as a user-defined address on the [Numeric Monitor] screen of the SLP-
C1F.

Note

« £ User’s Manual for Detailed Functions of Smart Loader Package Model
SLP-C1F for Single Loop Controller Model C1M/C1A/C2/C3 (Document No.
CP-SP-1463E) (for user-defined addresses on the [Numeric Monitor] screen of
the SLP-C1F)
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Chapter 9. PLC Link Communication Function

9-3 PLCLink Setup

To set up PLC link communication, use the SLP-C1F Smart Loader Package.
Open the setup screen of the SLP-C1F and click the [PLC Link] button to open the [PLC Link] window.

The method of setup is described below, illustrated by the SLP-C1F screen.

lZl Handling Precautions

« To use PLC link communication, set Communication type to 3 (PLC link
communication) in the Setup (communication) Bank.

M @
4 [ _—

Comme Tr |isfer
Misubishi MELSEC iQ-R/L series (QnA 3C frame|//ormat 4)

Item Value
ink Fur disabled, 1: enabled)

on

Bl Common settings

PLC Link Operation (0: Stop, 1 Execute)

ected by PLC Ik (5, 16, 24, 31)

Tmeout 100

SendDelayTme (ms)

Initial PLC Link Check Remaining items :54 Register Cancel

TR VTR L\ L\
\ \ \ \
B @ VRN )

(1) Select the [Common] tab to configure the PLC connection settings common to
transfer 1 to 4.

(2) Enter a value for each item.
(3) Click the [Initial PLC Link] button to initialize (clear) the PLC link setup screen.

(4) Click the [Check] button to check that all the transfer setting addresses have
been defined.

(5) Click the [Register] button to enable the configured PLC link settings.
Note that registration only rewrites the settings in the PC memory. After
registration, the settings must be written, along with other parameters, to the
controller or be saved in a PC file.

(6) Click the [Cancel] button to discard the configured PLC link settings.
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Chapter 9. PLC Link Communication Function

H Transfer settings

3
/ /
- x
[ < (10)
“ R )
v = |
[A)— —/ (12
®
= L[
[8] —> s
I . ) | Aooooorre v
6 —GC=) (I | GRS h—
(6) 7
(1) Select a tab from the [Transfer 1] to [Transfer 4] tabs.
@ Section [A] Transfer operation settings
(2) After selecting a tab, first select [Transfer type].
(3) Dragand drop an address in section [C] to [Trigger device/Live notification
device], [Completion notification bit], and [Completion notification datal].
For cyclic data transfer, specify a device of the PLC for [Trigger device/Live
notification devicel.
Set [Completion notice] to “Enable” and then specify a device of the PLC for
[Completion notification bit] and [Completion notification datal.
The settings for [Trigger device/Live notification device], [Completion
notification bit], and [Completion notification data] can be deleted by
clicking the [x] to the right of each item.
(4) You can enable or disable the settings using the [Transfer: Enabled/Disabled]
checkbox. Text on disabled tabs is grayed out.
@ Section [B] Transfer data settings

(5) [Clear sheet] initializes the sheet for each transfer setting.

(6) The number of lines can be increased or decreased with [Ins] and [Del].
One line corresponds to one item. Up to 64 items can be specified in total
for transfer 1 to transfer 4 combined. [Remaining items] is displayed at the
bottom of the screen.

(7) Other lines can be selected by using [Up] and [Down].

(8) Set[PLC address] and [Address] by dragging and dropping an address in
section [C]. Also, you can enter a decimal address into [Address] directly from
the keyboard.
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Chapter 9. PLC Link Communication Function

@ Section [C] Address list
(9) Select “PLC” or this controller.
(10) Select a data type.
(11) Enter the first address in the list.
(12) An address can be selected from the list and dragged and dropped to sections

[A] and [B].

M Transfer setting examples

@ Cyclic data transfer (PLC —)
Used for writing parameters from the PLC to this controller consecutively.

In this example, the data from D0000100 to D0000103 is transferred to this
controller periodically.

® Transfer operation settings
Transfer type: Cyclic data transfer (PLC —)
Live notification device: MO000100
Completion notification bit: M0000010

Completion notification data: D000010

Note

 0and 1 are written alternately to the live notification device periodically.

« If [Notification device initialization] on the [Common] tab is set to 0
(enabled), 0 is written to the device specified by [Completion notification
bit] immediately before the data transfer.

o After the data transfer, 1 is written to the completion notification bit.

o If there is an error in the data transfer, a value other than 0 is written to
the device set for [Completion notification data]. If [Notification device
initialization] on the [Common] tab is set to 1 (enabled), when the error has
been removed, 0 (communication succeeded) is written to the device set for
[Completion notification data].
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Chapter 9. PLC Link Communication Function

® Transfer data settings
D000100 — SP (target value)
D000101 — P (Proportional band)
D000102 — I (Integral time)
D000103 — D (Derivative time)

m Handling Precautions
« Use RAM write addresses for periodic data transfers (writing) to this
controller.

@ PLCLink - x

Common  Transfer

Trensfer1 [Transfer2 |Transfers |Transfers a8 o

Frequently used data v

[R—114336: Alarm summary
X || R=114337: DO status

Transfer: Enabled/Disabl
R 114336 DI status
X ||| R—114356: PV

Transfer type | Cydic transfer(from PLC) v 10 010
[R —114357: SP (target value)

[R—]14418: Current transformer (CT) input 1 cu
[R —]14410: Current transformer (CT) input 2 cu
R —]14420: Heat MV

No. |PLCaddress | [sdress |Parameter name

1/Do0000100 = 14357 SP (target value) R —]14421: Cold MV
[RW]14592: LSP group selection
2|poooooo - 14548  P(Proportional Band) in use RW]1493: LSP in use
. [RW] 14554: Manual MV
3|poooooioz 149849 (ntegaltre) muse N preadiie v
a|pooooo103 - 14550 D(Dervative tme) nuse RUI 14596 AUTOIMANUAL

EE]

W] 14848 P(Propartional Band) in use
[RMW] 14843: l(integral time) in use

[RW] 14850; DiDerivative time) in use
[RW]14857; Manual Reset in use

[RW] 14852; Output low limit in use

[RW] 14853 Output high limit in use

[RW] 14854: P(Proportional Bandj(Cool) in use
[RW] 14855: I(integral time)(Cool in use

[RW] 14856: D{Derivative time)(Cool) in use
[RW] 14858: Output low limit(Cool) in use
[RW]14858: Output high limit(Cool] in use

Clear shest Ins Del Up Down

e o= P ot

@ Cyclic data transfer (— PLC)
Used for monitoring the data of this controller on the PLC.

In this example, the data of this controller is transferred to addresses D000200 to
D000201.

® Transfer operation settings
Transfer type: Cyclic data transfer ( — PLC)
Live notification device: M000101
Completion notification bit: M000011
Completion notification data: D000011

Note

« 0and 1 are written alternately to the live notification device periodically.

« If [Notification device initialization] on the [Common] tab is set to 0
(enabled), 0 is written to the device specified by [Completion notification
bit] immediately before the data transfer.

o After the data transfer, 1 is written to the completion notification bit.

« If there is an error in the data transfer, a value other than 0 is written to
the device set for [Completion notification data]. If [Notification device
initialization] on the [Common] tab is set to 1 (enabled), when the error has
been removed, 0 (communication succeeded) is written to the device set for
[Completion notification data].
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Chapter 9. PLC Link Communication Function

® Transfer data settings
PV — D000200

SP (target value) — D000201

e PLCLink X

Common  Transfer

Transferd |Transferz  [Transferd |Transferd =3

Frequently used data ~
[A Transfer: EnabledDisabl quently
[R—]14336: Alarm summary
M00000 101 [y

2
Transfer type | Cycic transfer (to PLC) - M0000D011 x 356

18: Current transformer (CT) input 1
o i — R—]14418: Current transformer (CT)input 2 cy
Mo |PLC odd ES [paramete R—114420: Heat bV
1000000200 = 1435 PV R—114421: Cold MV
RWI14592: L5P group selection
RW14593; L5P in use
RW]14534 Nanual MY
RW14595; RUN/READY
RW14596: AUTO/MANUAL

2|D0000020 1 - 14357 5P (target value)

[RW]14587: AT

[RW] 14845: P(Proportional Band) in use
[RWW]14843: I(integral time) in use
[RW[14850: D[Derivative time) in use
[RWW[1485: Manual Reset in use
[RWW[14852: Output low limit in use
[RWW[14853: Output high limit in use

[RW[ 14854 P(Praportional Band)(Caol) in use
[RW[14855: I(Integral time) (ool in use
[RW]14856: D[Derivative time](Cool) in use
[RW[14858;: Output low limit{Cool) in use
[RW]14852: Outputt high limit(Cool) in use

Clear sheet s Del up Down

Tnital PLC Link Check Remaining items :54 Cancel
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Chapter 9. PLC Link Communication Function

@ Triggered data transfer (PLC —)

Used for writing parameters from the PLC to this controller at a time determined
by the PLC.

In this example, when M000050 turns ON, the data from M000016 and M000017 is
transferred to the mode setting of this controller.

® Transfer operation settings
Transfer type: Triggered data transfer (PLC —)
Trigger device: MO000050
Completion notification bit: M0000060
Completion notification data: D000050

Note

o If [Trigger device initialization] on the [Common] tab is set to 0 (enabled), 0
is written to the trigger device when a trigger is detected.

« If [Notification device initialization] on the [Common] tab is set to 0
(enabled), 0 is written to the device specified by [Completion notification
bit] when a trigger is detected.

o After the data transfer, 1 is written to the completion notification bit.

o If there is an error in the data transfer, a value other than 0 is written to
the device set for [Completion notification data]. If [Notification device
initialization] on the [Common] tab is set to 1 (enabled), when the error has
been removed, 0 (communication succeeded) is written to the device set for
[Completion notification data].

® Transfer data settings

M000016 — RUN/READY mode selection

MO000017 — LSP in use
e pLCYRD - X
sigE AR
IEEREL |G [ies (s | c® -
TR o
e
Plsete AR o - e R
e e m— ] = =
) — R — 14338 DIEKRE
S48 P A7 —mER L) v L J x| ||| w4356 v
R—]14357: SPEE{E)
Frmelm e x| || vzl o2
e
#5  |pCTRLL | [7re2 |55
1| w0000t = 14595 RUNRERDYE —FOEB X
2|mMoooo0017 - 14593 RIS RW]1 Gall
rReq1as5s 227 1A
[RW]14595: RUN/I READYE
RA]14556: AuTOrMANuALE
RW]14597: AT{S LE/Z0EH
RW]14545: ﬁb/l‘tt‘ﬁ‘lmmﬂ
RW]14849: AL MES R
RW]1485 fJL/‘/N?ﬁ?:TB%
RW]14851: AL he—1.
RW]14352 fJL//N;d'EETﬂEmHiMlJl
RWI14853: AL MBIER.
RW[1agse: nwnwu%x%zn i
riazss: 7L O MERE]
easee 2L SN E
rwrasse: 7B
Apiraa ity i nzmln
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Chapter 9. PLC Link Communication Function

@ Triggered data transfer (— PLC)

Used for writing the data of this controller to the PLC when an event occurs with
this controller.

In this example, when the [Alarm summary] setting of this controller changes to
a value other than 0, the data of this controller is transferred to D0000070 and
D0000071.

® Transfer operation settings

Transfer type: Triggered data transfer (— PLC)
Trigger device: Representative alarm
Completion notification bit: M0000051

Completion notification data: D000051

Note

« If [Notification device initialization] on the [Common] tab is set to 1
(enabled) and if a device of this controller is set for [Trigger device/Live
notification device], this controller will not write 0 to the trigger device
immediately after detecting a trigger. However, it will detect triggers
continuously as long as the setting for the trigger device remains a value
other than 0.

If [Notification device initialization] on the [Common] tab is set to 0
(enabled), 0 is written to the device specified by [Completion notification
bit] when a trigger is detected.

After the data transfer, 1 is written to the completion notification bit.

o Ifthere is an error in the data transfer, a value other than 0 is written to
the device set for [Completion notification data]. If [Notification device
initialization] on the [Common] tab is set to 1 (enabled), when the error has
been removed, 0 (communication succeeded) is written to the device set for
[Completion notification data].

® Transfer data settings

9-20

Representative alarm — D000070
PV — D000071

o pLCLink - x

Common  Transfer

Transfert [Transfer2 [Transfer? |Transfer4 =3 “
Frequently used data w

Transfer: Enabled/Disabl

[R—]14336: Alarm summary
x| [ R=118337: DO status
R DI status

Trigger device \ive notification device [14336: Alarm summary

Transfer type | Trigger transfer(to PLC) v MO 0

Py
SP target valug)
My

R—[14415: Current transformer (CT) i
Wo. |MCadtesz | |adtrem [parameter name R 14415 Gutent ansfomes (€T input 2
1/D00000070 - 14336 Alarm summary [R—]14421: Cold MV

[RW]14552: LSP group selection
2|Do0000071 - 1436 BY RWI14533: L5P in use

[RW]14594; Manual MV

[RW]14595; RUN/READY

[RW]14596; AUTO/MANUAL

[RW]14597: AT

[RW] 14848: P(Proportional Band) in use
[RW]14843: I(integral time) in use

[RW]14850: D[Derivative time) in use
[RW]14857: Manual Reset in use

RW]14852: Output low limit in use
RW]14853: Output high limit in use

[RW[ 14854 P(Proportional Band)(Caol) in use
[RWW[14855: I(integral time)(Cool) in use
[RWW[14856: D[Derivative time](Cool) in use
[RW]14858: Output low limit{Coal) in use
[RW]14852: Output high limit(Caol) in use

Clear sheet Ins Del Up Down

Tnitil PLC Link Check Remaining items :54 Register Cancel
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Chapter 9. PLC Link Communication Function

The PLC link settings include common settings, transfer settings, and data settings.

B Common settings

Item Settings Initial Remarks
value
PLC link function 0: Disable 0
1: Enable
PLC link operation at power-on 0: PLC link operation stops when the 0 The setting is valid only if [PLC Link
power is turned on. Function] is setto 1.
1: PLC link operation is executed when
the power is turned on.
PLC link operation 0: Stop 0 The setting is valid only if [PLC Link
1: Execute Function] is setto 1.
Max. No. of units connected by 8,16, 24, 31 8
PLC link
Startup delay time 0-60s 5
Trigger device initialization 0: No 0
1:Yes
Notification device initialization | 0: No 0
1:Yes
Station address 0-127 0 The address of the PLC to
communicate with
Timeout time 0-32000 ms 1000
Send delay time 0-1000 ms 5

[I] Handling Precautions

« To use PLC link communication, set LOEY (Communication type) to 3 (PLC link
communication) and configure the above settings on the PLC link screen of

the SLP-C1F in advance.

9-21
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H Transfer settings

B4 sales@add-furnace.com

Transfer sheets 1-4 can be set independently.

@ www.add-furnace.com

Iltem

Settings

Initial value

Remarks

Transfer: Enabled/Disabled

Unchecked: Disabled
Checked: Enabled

Unchecked

Transfer type

Cyclic data transfer (PLC —)
Cyclic data transfer (— PLC)
Triggered data transfer (PLC —)
Triggered data transfer (— PLC)

None

Trigger device address

For PLC:

See the list of device types and address
ranges for the PLC.

(&4 B Usable devices (p. 9-6)
For this controller:

Selectable from the monitoring data
and parameters of this controller.

Not set

For triggered data transfer

Live notification device address

See the list of device types and address
ranges for the PLC.

G B Usable devices (p. 9-6)

Not set

For cyclic data transfer

Completion notification bit
address

See the list of device types and address
ranges for the PLC.

(g M Usable devices (p. 9-6)

Not set

Completion notification data
address

See the list of device types and address
ranges for the PLC.

[ W Usable devices (p. 9-6)

Not set

H Data settings

Transfer sheets 1-4 can be set independently. Up to 64 data items can be specified
in total for all sheets combined. The settings for each data item are shown in the

and parameters of this controller.

table below.
Item Settings Initial value Remarks
PLC address See the list of device types and address | Not set
ranges for the PLC.
Address Selectable from the monitoring data Not set

9-22
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Chapter 10. List of Communication Data

H List of communication data
The meaning of symbols in the RAM and nonvolatile memory Read/Write columns is as follows.

No symbol: Possible

O: Possible depending on the conditions
A:  Possible but data is invalid

x:  Not possible

Note: Reading the nonvolatile memory address, like reading the RAM address,
reads data from RAM.

Decimal point
- No decimal point

1-3: The value indicates the decimal point position (for communication, original
value is multiplied by 10, 100, or 1000)

P:  Varies depending on the PV input range

C:  Varies depending on the integral time and derivative time decimal point

position
S:  Varies depending on various conditions
RS/WS commands for CPL communication: Use a decimal word address followed by W.

RD/WD/RU/WU commands for CPL communication: Use a hexadecimal word address.

Commands for Modbus communication: Use a hexadecimal word address.
Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
Instrument |ROM ID 273 [ 0111 [ 16657 | 4111 X X - Model C2A: 18
information Model C2B: 19
Model C3A: 20
Model C3B: 21
ROM version 1 274 | 0112 | 16658 | 4112 X X 2
ROM version 2 275 | 0113 [ 16659 | 4113 X X 2
Loader Information 276 | 0114 | 16660 | 4114 X X -
EST Information 277 | 0115 | 16661 | 4115 X X —
Manufacturing date code | 278 | 0116 | 16662 | 4116 X X - Year — 2000
(year) Example: Year
2024 is"24"
Manufacturing date code 279 | 0117 [ 16663 | 4117 X X 2 Month + (day +
(month, day) 100)
Example: Dec. 1
is 12.01.
Serial No. 280 | 0118 | 16664 | 4118 X X —

10-1
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Advanced | Advanced function pass- | 5021 | 139D | 21405 | 539D -

function word 1

password Advanced function pass- | 5022 | 139E | 21406 | 539E -
word 2
Advanced function pass- | 5023 | 139F | 21407 | 539F -
word 3
Advanced function pass- | 5024 | 13A0 | 21408 | 53A0 -
word 4
Advanced function pass- | 5025 | 13A1 | 21409 | 53A1 -
word 5
Advanced function pass- | 5026 | 13A2 | 21410 | 53A2 -
word 6
Advanced function pass- | 5027 | 13A3 | 21411 | 53A3 -
word 7
Advanced function pass- | 5028 | 13A4 | 21412 | 53A4 -
word 8
Advanced function pass- | 5029 | 13A5 | 21413 | 53A5 -
word 9
Advanced function pass- | 5030 | 13A6 | 21414 | 53A6 -
word 10
Advanced function pass- | 5031 | 13A7 | 21415 | 53A7 -
word 11
Advanced function pass- | 5032 | 13A8 | 21416 | 53A8 -
word 12
Advanced function pass- | 5033 | 13A9 | 21417 | 53A9 -
word 13
Advanced function pass- | 5034 | 13AA | 21418 | 53AA -
word 14
Advanced function pass- | 5035 | 13AB | 21419 | 53AB -
word 15
Advanced function pass- | 5036 | 13AC | 21420 | 53AC -
word 16

Standard bit | Always 0 (OFF) 1024 | 400 | 17408 | 4400 X X -
Always 1 (ON) 1025 | 401 | 17409 | 4401 X X —
Internal event 1 1088 | 440 | 17472 | 4440 X X —
Internal event 2 1089 | 441 | 17473 | 4441 X X -
Internal event 3 1090 | 442 | 17474 | 4442 X X —
Internal event 4 1091 | 443 | 17475 | 4443 X X —
Internal event 5 1092 | 444 | 17476 | 4444 X X —
Internal event 6 1093 | 445 | 17477 | 4445 X X —
Internal event 7 1094 | 446 | 17478 | 4446 X X -
Internal event 8 1095 | 447 | 17479 | 4447 X X —
Internal event 1 standby 1104 | 450 | 17488 | 4450 X X —
Internal event 2 standby 1105 | 451 | 17489 | 4451 X X -
Internal event 3 standby 1106 | 452 | 17490 | 4452 X X —
Internal event 4 standby 1107 | 453 | 17491 | 4453 X X -
Internal event 5 standby 1108 | 454 | 17492 | 4454 X X -
Internal event 6 standby 1109 | 455 | 17493 | 4455 X X -
Internal event 7 standby 1110 | 456 | 17494 | 4456 X X —
Internal event 8 standby 1111 | 457 | 17495 | 4457 X X -
CT1 heater burnout detec-| 1120 | 460 | 17504 | 4460 X X -
tion

10-2
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Standard bit | CT2 heaterbburnoutdetection | 1121 | 461 | 17505 | 4461 X X —
CT1 overcurrent detection | 1128 | 468 | 17512 | 4468 X X -
CT2 overcurrent detection | 1129 | 469 | 17513 | 4469 X X -
CT1 short-circuit detection | 1136 | 470 | 17520 | 4470 X X -
CT2 short-circuit detection | 1137 | 471 | 17521 | 4471 X X -
DI 1 terminal status 1152 | 480 | 17536 | 4480 X X -
DI 2 terminal status 1153 | 481 | 17537 | 4481 X X -
DI 3 terminal status 1154 | 482 | 17538 | 4482 X X -
DI 4 terminal status 1155 | 483 | 17539 | 4483 X X -
OR of all DI states 1168 | 490 | 17552 | 4490 X X - This function was

added in ROM
version 1.03.
Internal contact 1 status 1184 | 4A0 | 17568 | 44A0 X X -
Internal contact 2 status 1185 | 4A1 | 17569 | 44A1 X X -
Internal contact 3 status 1186 | 4A2 | 17570 | 44A2 X X -
Internal contact 4 status 1187 | 4A3 | 17571 | 44A3 X X -
Internal contact 5 status 1188 | 4A4 | 17572 | 44A4 X X -
Internal contact 6 status 1189 | 4A5 | 17573 | 44A5 X X -
Internal contact 7 status 1190 | 4A6 | 17574 | 44A6 X X -
Internal contact 8 status 1191 | 4A7 | 17575 | 44A7 X X -
ON/OFF control MV status | 1264 | 4F0 | 17648 | 44F0 X X -
OUT 1 terminal status 1280 | 500 | 17664 | 4500 X X -
OUT 2 terminal status 1281 | 501 | 17665 | 4501 X X -
EV1 terminal status 1282 | 502 | 17666 | 4502 X X -
EV2 terminal status 1283 | 503 | 17667 | 4503 X X -
EV3 terminal status 1284 | 504 | 17668 | 4504 X X -
Segment event 1 1360 | 550 | 17744 | 4550 X X -
Segment event 2 1361 | 551 | 17745 | 4551 X X —
Segment event 3 1362 | 552 | 17746 | 4552 X X -
Segment event 4 1363 | 553 | 17747 | 4553 X X -
Segment event 5 1364 | 554 | 17748 | 4554 X X -
Segment event 6 1365 | 555 | 17749 | 4555 X X —
Segment event 7 1366 | 556 | 17750 | 4556 X X -
Segment event 8 1367 | 557 | 17751 | 4557 X X -
Segment event 9 1368 | 558 | 17752 | 4558 X X -
Segment event 10 1369 | 559 | 17753 | 4559 X X -
Segment event 11 1370 | 55A | 17754 | 455A X X -
Segment event 12 1371 | 55B | 17755 | 455B X X -
Segment event 13 1372 | 55C | 17756 | 455C X X —
Segment event 14 1373 | 55D | 17757 | 455D X X -
Segment event 15 1374 | 55E | 17758 | 455E X X -
Segment event 16 1375 | 55F | 17759 | 455F X X -
User-defined bit 1 1408 | 580 |17792| 4580 X X -
User-defined bit 2 1409 | 581 | 17793 | 4581 X X -
User-defined bit 3 1410 | 582 | 17794 | 4582 X X -
User-defined bit 4 1411 | 583 |17795| 4583 X X -
User-defined bit 5 1412 | 584 | 17796 | 4584 X X -
User-defined bit 6 1413 | 585 | 17797 | 4585 X X -
User-defined bit 7 1414 | 586 | 17798 | 4586 X X -
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Standard bit | User-defined bit 8 1415 | 587 | 17799 | 4587 X X —
User-defined bit 9 1416 | 588 | 17800 | 4588 X X —
User-defined bit 10 1417 | 589 | 17801 | 4589 X X -
User-defined bit 11 1418 | 58A | 17802 | 458A X X -
User-defined bit 12 1419 | 58B | 17803 | 458B X X —
User-defined bit 13 1420 | 58C | 17804 | 458C X X -
User-defined bit 14 1421 | 58D | 17805 | 458D X X —
User-defined bit 15 1422 | 58E | 17806 | 458E X X —
User-defined bit 16 1423 | 58F | 17807 | 458F X X -
Result of logical opera- 1440 | 5A0 | 17824 | 45A0 X X -
tion 1
Result of logical opera- 1441 | 5A1 | 17825 | 45A1 X X -
tion 2
Result of logical opera- 1442 | 5A2 | 17826 | 45A2 X X -
tion 3
Result of logical opera- 1443 | 5A3 | 17827 | 45A3 X X -
tion 4
Result of logical opera- 1444 | 5A4 | 17828 | 45A4 X X -
tion 5
Result of logical opera- 1445 | 5A5 | 17829 | 45A5 X X -
tion 6
Result of logical opera- 1446 | 5A6 | 17830 | 45A6 X X -
tion 7
Result of logical opera- 1447 | 5A7 | 17831 | 45A7 X X -
tion 8
Result of logical opera- 1448 | 5A8 | 17832 | 45A8 X X -
tion 9
Result of logical opera- 1449 | 5A9 | 17833 | 45A9 X X -
tion 10
Result of logical opera- 1450 | 5AA | 17834 | 45AA X X -
tion 11
Result of logical opera- 1451 | 5AB | 17835 | 45AB X X -
tion 12
Result of logical opera- 1452 | 5AC | 17836 | 45AC X X -
tion 13
Result of logical opera- 1453 | 5AD | 17837 | 45AD X X -
tion 14
Result of logical opera- 1454 | 5AE | 17838 | 45AE X X -
tion 15
Result of logical opera- 1455 | 5AF | 17839 | 45AF X X -
tion 16
[A] key status 1536 | 600 | 17920 | 4600 X X -
[V] key status 1537 | 601 |[17921 | 4601 X X -
[<] key status 1538 | 602 |17922 | 4602 X X -
[>] key status 1539 | 603 |17923 | 4603 X X —
[ENT] key status 1540 | 604 |17924 | 4604 X X —
[MENU] key status 1541 | 605 |17925 | 4605 X X —
[FUNC] key status 1542 | 606 |17926 | 4606 X X -
RS-485 status (1 message | 1545 | 609 | 17929 | 4609 X X -
received normally)

10-4



- —— - o = . ; [ 4
A® Usun 1200 woaswa »aa L 028883472 & @add1 B4 sales@add-furnace.com OZb"

(D]D) Add Furnace Co.,Ltd. | | '
! +66 808170170 “ 16621086000 @ www.add-furnace.com

Chapter 10. List of Communication Data

Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write

Standard bit | RS-485 status (1 message | 1546 | 60A | 17930 | 460A X X -
sent normally)
Fixed value output status | 1552 | 610 | 17936 | 4610 X X -
RUN/READY status 1568 | 620 | 17952 | 4620 X X -
AUTO/MANUAL status 1584 | 630 | 17968 | 4630 X X —
AT stopped/started status | 1600 | 640 | 17984 | 4640 X X -
Auto tuning error 1608 | 648 | 17992 | 4648 X X -
LSP/RSP status 1616 | 650 | 18000 | 4650 X X -
SPOS correction status 1632 | 660 | 18016 | 4660 | [ X O X -
DROS correction status 1640 | 668 | 18024 | 4668 | [ X O X -
SP up ramp in progress 1648 | 670 | 18032 | 4670 X X -
SP down ramp in progress | 1656 | 678 | 18040 | 4678 X X -
SP ramp in progress 1660 | 67C | 18044 | 467C X X - *This function

was added in
ROM version 1.03.

Pattern SP increase 1664 | 680 | 18048 | 4680 X X -
change limit in progress
Pattern SP decrease 1672 | 688 | 18056 | 4688 X X -
change limit in progress
Pattern operation mo- 1680 | 690 | 18064 | 4690 X X -
mentary power outage
recovery
Outputting FF-FITTER FF 1704 | 6A8 | 18088 | 46A8 | O | x | O | x -
MV
Constant value operation | 1712 | 6B0 | 18096 | 46BO X X -
/ pattern operation status
HOLD state 1720 | 6B8 | 18104 | 46B8 X X -
END state 1728 | 6CO | 18112 | 46CO X X —
G.SOAK state 1736 | 6C8 | 18120 | 46C8 X X -
PLC link error 1 1744 | 6D0 | 18128 | 46D0 X X -
PLC link error 2 1745 | 6D1 | 18129 | 46D1 X X -
PLC link error 3 1746 | 6D2 | 18130 | 46D2 X X -
PLC link error 4 1747 | 6D3 | 18131 | 46D3 X X —
Reception monitoring 1760 | 6EO0 | 18144 | 46E0 X X -
access error 1
Reception monitoring 1761 | 6E1 | 18145 | 46E1 X X -
access error 2
Reception monitoring 1762 | 6E2 | 18146 | 46E2 X X -
access error 3
Reception monitoring 1763 | 6E3 | 18147 | 46E3 X X -
access error 4
Reception monitoring 1776 | 6F0 | 18160 | 46F0 X X -
access error (latch) 1
Reception monitoring 1777 | 6F1 | 18161 | 46F1 X X -
access error (latch) 2
Reception monitoring 1778 | 6F2 | 18162 | 46F2 X X -
access error (latch) 3
Reception monitoring 1779 | 6F3 | 18163 | 46F3 X X -
access error (latch) 4
PLC link operation 1784 | 6F8 | 18168 | 46F8 X X -
stopped/executed
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Standard bit | Collective result of all 1792 | 700 |18176| 4700 X X -
alarms (OR of all displayed
alarms)
PV alarm (ALO1/AL02) 1793 | 701 | 18177 | 4701 X X - This function was
added in ROM
version 1.03.
PV input error (over range) | 1808 | 710 | 18192 | 4710 X X -
(ALO1)
PV input error (under 1809 | 711 | 18193 | 4711 X X —
range) (AL02)
Reference junction com- 1810 | 712 | 18194 | 4712 X X -
pensation error / RTD
input error (ALO3)
RSP input error (over 1812 | 714 | 18196 | 4714 X X —
range) (ALO5)
RSP input error (under 1813 | 715 | 18197 | 4715 X X -
range) (ALO6)
MFB input error (ALO7) 1814 | 716 | 18198 | 4716 X X —
Motor adjustment error 1817 | 719 | 18201 | 4719 X X -
(AL10)

CT1/CT input error (AL11) | 1818 | 71A | 18202 | 471A X X —
CT2/VT input error (AL12) | 1819 | 71B | 18203 | 471B X X -
Loader cable error (AL50) | 1857 | 741 | 18241 | 4741 X X -
PLC link error (AL51) 1858 | 742 | 18242 | 4742 X X —
PV A/D conversion error 1877 | 755 | 18261 | 4755 X X -
(AL70)

RSP A/D conversion error | 1878 | 756 | 18262 | 4756 X X -
(AL71)

MFB A/D conversion error | 1879 | 757 | 18263 | 4757 X X -
(AL72)

Nonvolatile memory error | 1881 | 759 | 18265 | 4759 X X -
(AL74)

Nonvolatile memory not 1887 | 75F | 18271 | 475F X X -
initialized (AL80)

Settings area error (AL81) | 1888 | 760 | 18272 | 4760 X X -
Adjustment value area 1889 | 761 |18273| 4761 X X -
error (AL82)

Internal system error 1890 | 762 | 18274 | 4762 X X -
(AL83)

Settings initialization error | 1891 | 763 | 18275 | 4763 X X -
(AL84)

Settings error (AL95) 1902 | 76E | 18286 | 476E X X -
Adjustment value error 1903 | 76F | 18287 | 476F X X -
(AL96)

Extended data memory 1904 | 770 |18288| 4770 X X -
error (AL97)

Internal program error 1906 | 772 | 18290 | 4772 X X -
(AL99)

Estimating MFB 1920 | 780 | 18304 | 4780 X X -
Adjusting MFB 1924 | 784 | 18308 | 4784 X X —
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
Standard bit | Position proportional 1928 | 788 | 18312 | 4788 X X -
output to OPEN
Position proportional 1932 | 78C | 18316 | 478C X X -
output to CLOSE
CT1 current when output | 1952 | 7A0 | 18336 | 47A0 X X -
ON was measured
CT2 current when out- 1953 | 7A1 [ 18337 | 47A1 X X -
put ON / VT voltage was
measured
CT1 current when output | 1960 | 7A8 | 18344 | 47A8 X X -
OFF was measured
CT2 current when output | 1961 | 7A9 | 18345 | 47A9 X X -
OFF was measured
Loader connector cable 1968 | 7B0 | 18352 | 47B0 X X -
connection status
Standard 0.0 (fixed value) 2048 | 800 | 18432 | 4800 X X -
numerical |1 0 (fixed value) 2049 | 801 | 18433 4801 X X -
code User-defined value 1 user- | 2112 | 840 | 18496 | 4840 X X s
defined monitor value
User-defined value 2 user- | 2113 | 841 | 18497 | 4841 X X S
defined monitor value
User-defined value 3 user- | 2114 | 842 | 18498 | 4842 X X S
defined monitor value
User-defined value 4 user- | 2115 | 843 | 18499 | 4843 X X S
defined monitor value
User-defined value 5 user- | 2116 | 844 | 18500 | 4844 X X S
defined monitor value
User-defined value 6 user- | 2117 | 845 | 18501 | 4845 X X S
defined monitor value
User-defined value 7 user- | 2118 | 846 | 18502 | 4846 X X S
defined monitor value
User-defined value 8 user- | 2119 | 847 | 18503 | 4847 X X S
defined monitor value
User-defined value 9 user- | 2120 | 848 | 18504 | 4848 X X S
defined monitor value
User-defined value 10 2121 | 849 | 18505 | 4849 X X S
user-defined monitor
value
User-defined value 11 2122 | 84A | 18506 | 484A X X S
user-defined monitor
value
User-defined value 12 2123 | 84B | 18507 | 484B X X S
user-defined monitor
value
User-defined value 13 2124 | 84C | 18508 | 484C X X S
user-defined monitor
value
User-defined value 14 2125 | 84D | 18509 | 484D X X S
user-defined monitor
value
User-defined value 15 2126 | 84E | 18510 | 484E X X S
user-defined monitor
value
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Standard User-defined value 16 2127 | 84F | 18511 | 484F X X S

numerical | user-defined monitor

code value
Virtual PV before compen- | 2288 | 8F0 | 18672 | 48F0 X X P
sation
Virtual RSP before com- 2289 | 8F1 | 18673 | 48F1 X X P
pensation
Virtual PV 2296 | 8F8 | 18680 | 48F8 X X P
Virtual RSP 2297 | 8F9 |18681 | 48F9 X X P
PV before compensation 2304 | 900 | 18688 | 4900 X X P
RSP before compensation | 2305 | 901 | 18689 | 4901 X X P
PV 2313 | 909 |18697 | 4909 X X P
RSP 2314 | 90A |18698 | 490A X X P
Loop PV 2320 | 910 | 18704 | 4910 X X P
Loop SP 2336 | 920 |18720 | 4920 X X P
SP after OS 2344 | 928 (187284928 | O | x | O | x P
Eventually reached LSP 2352 | 930 | 18736 | 4930 X X P
Present LSP 2360 | 938 | 18744 | 4938 X X P
Eventually reached RSP 2368 | 940 |18752 | 4940 X X P
Present RSP 2376 | 948 |18760 | 4948 X X P
Present pattern SP 2384 | 950 | 18768 | 4950 X X P
Eventually reached SP 2385 | 951 [18769 | 4951 X X P
Present pattern number 2386 | 952 | 18770 | 4952 X X —
Present segment number | 2387 | 953 | 18771 | 4953 X X —
Number of executed 2388 | 954 | 18772 | 4954 X X -
cycles
Number of remaining 2389 | 955 |18773 | 4955 X X -
cycles
Progress time in pattern 2390 | 956 | 18774 | 4956 X X S
Pattern remaining time 2391 | 957 |18775| 4957 X X S
Progress time in segment | 2392 | 958 | 18776 | 4958 X X S
Segment remaining time | 2393 | 959 | 18777 | 4959 X X S
Segment event status 2394 | 95A | 18778 | 495A X X —
MV 2416 | 970 |18800 | 4970 X X 1
Heat MV 2432 | 980 |18816 | 4980 X X 1
Cool MV 2440 | 988 |18824 | 4988 X X 1
FF MV 2448 | 990 (188324990 | O | x | O | x 1
Feedback MV 2456 | 998 [(18840(4998 | O | x | O | x 1
MFB count value 2464 | 9A0 | 18848 | 49A0 X X -
MFB opening (including 2468 | 9A4 | 18852 | 49A4 X X 1
estimate)
MFB opening 2472 | 9A8 | 18856 | 49A8 X X 1
Estimated MFB opening 2476 | 9AC | 18860 | 49AC X X 1
Target opening (%) 2480 | 9BO | 18864 | 49B0 X X 1
CT1 current when output | 2496 | 9CO | 18880 | 49C0 X X S
ON
CT2 current when output | 2497 | 9C1 | 18881 | 49C1 X X S
ON
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Standard CT1 current when output | 2512 | 9D0 | 18896 | 49D0 X X S
numerical OFF
code CT2 current when output | 2513 | 9D1 | 18897 | 49D1 X X S
OFF
Deviation (loop PV —loop | 2528 | 9EO | 18912 | 49E0 X X P
SP)
VT voltage 2548 | 9F4 | 18932 | 49F4 X X 1
Resistance value 2552 | 9F8 | 18936 | 49F8 X X 1
Displayed loop PV 2576 | A10 | 18960 | 4A10 X X P
Displayed loop SP 2577 | A11 | 18961 | 4A11 X X P
Displayed MV 2578 | A12 | 18962 | 4A12 X X 1
Displayed MFB amount of | 2579 | A13 | 18963 | 4A13 X X 1
opening
Displayed deviation 2580 | A14 | 18964 | 4A14 X X
Internal event 1 timer 2656 | A60 | 19040 | 4A60 X X S
remaining time
Internal event 2 timer 2657 | A61 | 19041 | 4A61 X X S
remaining time
Internal event 3 timer 2658 | A62 | 19042 | 4A62 X X S
remaining time
Internal event 4 timer 2659 | A63 | 19043 | 4A63 X X S
remaining time
Internal event 5 timer 2660 | A64 | 19044 | 4A64 X X S
remaining time
Internal event 6 timer 2661 | A65 | 19045 | 4A65 X X S
remaining time
Internal event 7 timer 2662 | A66 | 19046 | 4A66 X X S
remaining time
Internal event 8 timer 2663 | A67 | 19047 | 4A67 X X S

remaining time
Control output 1 ON/OFF | 2688 | A80 | 19072 | 4A80 | O X O X -

count

Control output 2 ON/OFF | 2689 | A81 | 19073 | 4A81 | O X O X -
count

Event output 1 ON/OFF 2690 | A82 | 19074 | 4A82 | O X O X -
count

Event output 2 ON/OFF 2691 | A83 | 19075 | 4A83 | O X O X -
count

Event output 3 ON/OFF 2692 | A84 [ 19076 | 4A84 | O X O X -
count

Operating time (in days) 2704 | A90 | 19088 | 4A90 X X -
NVM write count 2705 | A91 | 19089 | 4A91 X X -
CT1 time proportioning 2736 | ABO | 19120 | 4ABO X X S
current

CT2 time proportioning 2737 | AB1 [ 19121 | 4AB1 X X S
current

OUT 1 continuous output | 2768 | ADO | 19152 | 4AD0O X X 1
percent

OUT 2 continuous output | 2769 | AD1 | 19153 | 4AD1 X X 1
percent

AUX output: continuous 2770 | AD2 | 19154 | 4AD2 X X 1

output percent
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Standard OUT 1 time proportional 2784 | AEO | 19168 | 4AEQ X X 1
numerical output percent
code OUT 2 time proportional 2785 | AE1 | 19169 | 4AE1 X X 1
output percent
EV1 time proportional 2786 | AE2 | 19170 | 4AE2 X X 1
output percent
EV2 time proportional 2787 | AE3 | 19171 | 4AE3 X X 1
output percent
EV3 time proportional 2788 | AE4 | 19172 | 4AE4 X X 1
output percent
PLC link communication 2832 | B10 | 19216 | 4B10 X X -
count
PLC link failure count 2833 | B11 | 19217 | 4B11 X X -
PLC link scan count 2834 | B12 | 19218 | 4B12 X X -
PLC link scan time 2835 | B13 [19219| 4B13 X X -
PLC link scan time (max.) 2836 | B14 | 19220 | 4B14 X X -
Max. No. of PLC link nodes | 2837 | B15 | 19221 | 4B15 X X -
PLC link communication 2848 | B20 | 19232 | 4B20 X X -

count sheet 1

PLC link failure count 2849 | B21 | 19233 4B21 X X -

sheet 1

PLC link communication 2850 | B22 |19234| 4B22 X X -

count sheet 2

PLC link failure count 2851 | B23 | 19235 | 4B23 X X -

sheet 2

PLC link communication 2852 | B24 | 19236 | 4B24 X X -

count sheet 3

PLC link failure count 2853 | B25 | 19237 | 4B25 X X -

sheet 3

PLC link communication 2854 | B26 | 19238 | 4B26 X X -

count sheet 4

PLC link failure count 2855 | B27 | 19239 | 4B27 X X -

sheet 4

Lock Key lock 5001 | 1389 | 21385 | 5389 -

Communication lock 5002 | 138A | 21386 | 538A X X -

Loader lock 5003 | 138B | 21387 | 538B X X -

Password display 5004 | 138C | 21388 | 538C X - The value read
from communi-
cation and from
the loader is
always 0.

Password 1A - - - - X X X X - Passwords can-
not be written
through com-
munication or
using the loader.

Password 2A - - - - X | X x | x - Same as above.

Password 1B - - - - X X X X - Same as above.

Password 2B - - - - X X X X - Same as above.
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
User-De- User-defined value 1 sign | 4001 | OFA1 | 20385 | 4FA1 -
fined Value |type
User-defined value 1 4002 | OFA2 | 20386 | 4FA2 -
settings decimal point
position
User-defined value 1 set- | 4003 | OFA3 | 20387 | 4FA3 S
tings user-defined value
User-defined value 1 4004 | OFA4 | 20388 | 4FA4 -
monitor decimal point
position
User-defined value 2 sign | 4005 | OFA5 | 20389 | 4FA5 -
type
User-defined value 2 4006 | OFA6 | 20390 | 4FA6 -
settings decimal point
position
User-defined value 2 set- | 4007 | OFA7 | 20391 | 4FA7 S
tings user-defined value
User-defined value 2 4008 | OFA8 | 20392 | 4FA8 -
monitor decimal point
position
User-defined value 3 sign | 4009 | OFA9 | 20393 | 4FA9 -
type
User-defined value 3 4010 | OFAA | 20394 | 4FAA -
settings decimal point
position
User-defined value 3 set- | 4011 | OFAB | 20395 | 4FAB S
tings user-defined value
User-defined value 3 4012 | OFAC | 20396 | 4FAC -
monitor decimal point
position
User-defined value 4 sign | 4013 | OFAD | 20397 | 4FAD -
type
User-defined value 4 4014 | OFAE | 20398 | 4FAE -
settings decimal point
position
User-defined value 4 set- | 4015 | OFAF | 20399 | 4FAF S
tings user-defined value
User-defined value 4 4016 | OFBO | 20400 | 4FBO -
monitor decimal point
position
User-defined value 5 sign | 4017 | OFB1 | 20401 | 4FB1 -
type
User-defined value 5 4018 | OFB2 | 20402 | 4FB2 -
settings decimal point
position
User-defined value 5 set- | 4019 | OFB3 | 20403 | 4FB3 S
tings user-defined value
User-defined value 5 4020 | OFB4 | 20404 | 4FB4 -
monitor decimal point
position
User-defined value 6 sign | 4021 | OFB5 | 20405 | 4FB5 -
type
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Chapter 10. List of Communication Data

Bank Iltem RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write
User-De- User-defined value 6 4022 | OFB6 | 20406 | 4FB6 -
fined Value |settings decimal point
position
User-defined value 6 set- | 4023 | OFB7 | 20407 | 4FB7 S
tings user-defined value
User-defined value 6 4024 | OFB8 | 20408 | 4FB8 -
monitor decimal point
position
User-defined value 7 sign | 4025 | OFB9 | 20409 | 4FB9 -
type
User-defined value 7 4026 | OFBA | 20410 | 4FBA -
settings decimal point
position
User-defined value 7 set- | 4027 | OFBB | 20411 | 4FBB S
tings user-defined value
User-defined value 7 4028 | OFBC | 20412 | 4FBC -
monitor decimal point
position
User-defined value 8 sign | 4029 | OFBD | 20413 | 4FBD -
type
User-defined value 8 4030 | OFBE | 20414 | 4FBE -
settings decimal point
position
User-defined value 8 set- | 4031 | OFBF | 20415 | 4FBF S
tings user-defined value
User-defined value 8 4032 | OFCO | 20416 | 4FCO -
monitor decimal point
position
User-defined value 9 sign | 4033 | OFC1 | 20417 | 4FC1 -
type
User-defined value 9 4034 | OFC2 | 20418 | 4FC2 -
settings decimal point
position
User-defined value 9 set- | 4035 | OFC3 | 20419 | 4FC3 S
tings user-defined value
User-defined value 9 4036 | OFC4 | 20420 | 4FC4 -
monitor decimal point
position
User-defined value 10 4037 | OFC5 | 20421 | 4FC5 -
sign type
User-defined value 10 4038 | OFC6 | 20422 | 4FC6 -
settings decimal point
position
User-defined value 10 set- | 4039 | OFC7 | 20423 | 4FC7 S
tings user-defined value
User-defined value 10 4040 | OFC8 | 20424 | 4FC8 -
monitor decimal point
position
User-defined value 11 4041 | OFC9 | 20425 | 4FC9 -
sign type
User-defined value 11 4042 | OFCA | 20426 | 4FCA -
settings decimal point
position
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
User-De- User-defined value 11 set- | 4043 | OFCB | 20427 | 4FCB S
fined Value |tings user-defined value
User-defined value 11 4044 | OFCC | 20428 | 4FCC -
monitor decimal point
position
User-defined value 12 4045 | OFCD | 20429 | 4FCD -
sign type
User-defined value 12 4046 | OFCE | 20430 | 4FCE -
settings decimal point
position
User-defined value 12 set- | 4047 | OFCF | 20431 | 4FCF S
tings user-defined value
User-defined value 12 4048 | OFDO | 20432 | 4FDO -
monitor decimal point
position
User-defined value 13 4049 | OFD1 | 20433 | 4FD1 -
sign type
User-defined value 13 4050 | OFD2 | 20434 | 4FD2 -
settings decimal point
position
User-defined value 13 set- | 4051 | OFD3 | 20435 | 4FD3 S
tings user-defined value
User-defined value 13 4052 | OFD4 | 20436 | 4FD4 -
monitor decimal point
position
User-defined value 14 4053 | OFD5 | 20437 | 4FD5 -
sign type
User-defined value 14 4054 | OFD6 | 20438 | 4FD6 -
settings decimal point
position
User-defined value 14 set- | 4055 | OFD7 | 20439 | 4FD7 S
tings user-defined value
User-defined value 14 4056 | OFDS8 | 20440 | 4FD8 -
monitor decimal point
position
User-defined value 15 4057 | OFD9 | 20441 | 4FD9 -
sign type
User-defined value 15 4058 | OFDA | 20442 | 4FDA -
settings decimal point
position
User-defined value 15 set- | 4059 | OFDB | 20443 | 4FDB S
tings user-defined value
User-defined value 15 4060 | OFDC | 20444 | 4FDC -
monitor decimal point
position
User-defined value 16 4061 | OFDD | 20445 | 4FDD -
sign type
User-defined value 16 4062 | OFDE | 20446 | 4FDE -
settings decimal point
position
User-defined value 16 set- | 4063 | OFDF | 20447 | 4FDF S
tings user-defined value
User-defined value 16 4064 | OFEO | 20448 | 4FEQ -
monitor decimal point
position
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write
User Func- | User function 1 5101 | 13ED | 21485 | 53ED -
tion User function 2 5102 | 13EE | 21486 | 53EE —
User function 3 5103 | 13EF | 21487 | 53EF -
User function 4 5104 | 13F0 | 21488 | 53F0 -
User function 5 5105 | 13F1 | 21489 | 53F1 -
User function 6 5106 | 13F2 | 21490 | 53F2 -
User function 7 5107 | 13F3 | 21491 | 53F3 -
User function 8 5108 | 13F4 | 21492 | 53F4 -
User opera- | User operation screen 1: 5151 | 141F | 21535 | 541F -
tion screen | Data shown in display
field 1
User operation screen 1: 5152 | 1420 | 21536 | 5420 -
Data shown in display
field 2
User operation screen 1: 5153 | 1421 | 21537 | 5421 -
Data shown in display
field 3
User operation screen 2: 5154 | 1422 | 21538 | 5422 -
Data shown in display
field 1
User operation screen 2: 5155 | 1423 | 21539 | 5423 -
Data shown in display
field 2
User operation screen 2: 5156 | 1424 | 21540 | 5424 -
Data shown in display
field 3
User operation screen 3: 5157 | 1425 | 21541 | 5425 -
Data shown in display
field 1
User operation screen 3: 5158 | 1426 | 21542 | 5426 -
Data shown in display
field 2
User operation screen 3: 5159 | 1427 | 21543 | 5427 -
Data shown in display
field 3
User operation screen 4: 5160 | 1428 | 21544 | 5428 -
Data shown in display
field 1
User operation screen 4: 5161 | 1429 | 21545 | 5429 -
Data shown in display
field 2
User operation screen 4: 5162 | 142A | 21546 | 542A -
Data shown in display
field 3
User operation screen 5: 5163 | 142B | 21547 | 542B -
Data shown in display
field 1
User operation screen 5: 5164 | 142C | 21548 | 542C -
Data shown in display
field 2
User operation screen 5: 5165 | 142D | 21549 | 542D -
Data shown in display
field 3
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

User opera- | User operation screen 6: 5166 | 142E | 21550 | 542E -
tion screen | Data shown in display
field 1

User operation screen 6: 5167 | 142F | 21551 | 542F -
Data shown in display
field 2

User operation screen 6: 5168 | 1430 | 21552 | 5430 -
Data shown in display
field 3

User operation screen 7: 5169 | 1431 | 21553 | 5431 -
Data shown in display
field 1

User operation screen 7: 5170 | 1432 | 21554 | 5432 -
Data shown in display
field 2

User operation screen 7: 5171 | 1433 | 21555 | 5433 -
Data shown in display
field 3

User operation screen 8: 5172 | 1434 | 21556 | 5434 -
Data shown in display
field 1

User operation screen 8: 5173 | 1435 | 21557 | 5435 -
Data shown in display
field 2

User operation screen 8: 5174 | 1436 | 21558 | 5436 -
Data shown in display
field 3

Setup PV input range type 5201 | 1451 | 21585 | 5451 -
Reference junction com- 5203 | 1453 | 21587 | 5453 -
pensation (cold junction
compensation)

PV decimal point position | 5204 | 1454 | 21588 | 5454 O O -
PV range low limit 5205 | 1455 | 21589 | 5455 O O P
PV range high limit 5206 | 1456 | 21590 | 5456 O O P
SP low limit 5207 | 1457 | 21591 | 5457 P
SP high limit 5208 | 1458 | 21592 | 5458 P
PV square root extraction | 5209 | 1459 | 21593 | 5459 O O 1
dropout

RSP input range type 5210 | 145A | 21594 | 545A -
RSP range low limit 5211 | 145B | 21595 | 545B O O P
RSP range high limit 5212 | 145C | 21596 | 545C O O P
(Reserved for future use.) | 5213 | 145D (21597 | 545D | A | A | A | A -
Control action (direct/ 5214 | 145E | 21598 | 545E -
reverse)

Output operation at PV 5215 | 145F | 21599 | 545F -
alarm

Output at PV alarm 5216 | 1460 | 21600 | 5460 1
Output at READY 5217 | 1461 | 21601 | 5461 1
Output at READY (cool) 5218 | 1462 | 21602 | 5462 1
Output operation at 5219 | 1463 | 21603 | 5463 -

changing AUTO/MANUAL
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Setup Preset MANUAL value 5220 | 1464 | 21604 | 5464 1
Initial output type (mode) | 5221 | 1465 | 21605 | 5465 -
of PID control
Initial output of PID 5222 | 1466 | 21606 | 5466 1
control
Integral time and deriva- | 5223 | 1467 | 21607 | 5467 -
tive time decimal point
position
Zone PID operation 5224 | 1468 (21608 | 5468 | O | O | O O -
(Reserved for future use.) | 5225 | 1469 [ 21609 | 5469 | A | A | A | A 1
Heat/cool control 5226 | 146A | 21610 | 546A -
(Reserved for future use.) | 5227 | 146B [21611|546B | A | A | A | A -
Heat/cool control dead 5228 | 146C | 21612 | 546C 1
zone
(Reserved for future use.) | 5229 | 146D (21613 546D | A | A | A | A 1
LSP system group 5230 | 146E | 21614 | 546E -
SP ramp type 5231 | 146F | 21615 | 546F -
SP ramp unit 5232 | 1470 | 21616 | 5470 -
OUT 1 continuous output | 5242 | 147A | 21626 | 547A O O -
range
OUT 1 continuous output | 5243 | 147B | 21627 | 547B O O -
type
OUT 1 continuous output | 5244 | 147C | 21628 | 547C O O S
scaling low limit
OUT 1 continuous output | 5245 | 147D | 21629 | 547D O O S
scaling high limit
OUT 1 continuous output | 5246 | 147E | 21630 | 547E O O S
MV scaling width
OUT 2 continuous output | 5247 | 147F | 21631 | 547F O O -
range
OUT 2 continuous output | 5248 | 1480 | 21632 | 5480 O O -
type
OUT 2 continuous output | 5249 | 1481 | 21633 | 5481 O O S
scaling low limit
OUT 2 continuous output | 5250 | 1482 | 21634 | 5482 O O S
scaling high limit
OUT 2 continuous output | 5251 | 1483 | 21635 | 5483 O O S
MV scaling width
AUX output: continuous 5252 | 1484 | 21636 | 5484 O O -
output range
AUX output: continuous 5253 | 1485 | 21637 | 5485 O O -
output type
AUX output: continuous 5254 | 1486 | 21638 | 5486 O O S
output scaling low limit
AUX output: continuous 5255 | 1487 | 21639 | 5487 O O S
output scaling high limit
AUX output: continuous 5256 | 1488 | 21640 | 5488 O O S
output MV scaling width
Position proportional con- | 5257 | 1489 | 21641 | 5489 -
trol: method selection
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Setup Position proportional 5258 | 148A | 21642 | 548A 1
control: dead zone
Position proportional 5259 | 148B | 21643 | 548B -

control: long service life
Position proportioning: 5260 | 148C | 21644 | 548C -
automatic adjustment
Position proportioning: 5261 | 148D | 21645 | 548D -
adjustment value when
fully closed

Position proportioning: 5262 | 148E | 21646 | 548E -
adjustment value when
fully open

Position proportioning: 5263 | 148F | 21647 | 548F 1
adjustment value for time
until fully open

Communication type 5264 | 1490 | 21648 | 5490 X X -
Station address 5265 | 1491 | 21649 | 5491 X X -
Transmission speed 5266 | 1492 | 21650 | 5492 X X —
Data format (data length) | 5267 | 1493 | 21651 | 5493 X X —
Data format (parity) 5268 | 1494 | 21652 | 5494 X X —
Data format (stop bits) 5269 | 1495 | 21653 | 5495 X X -
Response time-out 5270 | 1496 | 21654 | 5496 X X —
(Reserved for future use.) | 5271 | 1497 [21655| 5497 | A | A | A | A -
[FN] key function 5272 | 1498 | 21656 | 5498 —
Mode display setup 5273 | 1499 | 21657 | 5499 -
PV/SP display setup 5274 | 149A | 21658 | 549A -
MV display setup 5275 | 149B | 21659 | 549B -
Event settings display 5276 | 149C | 21660 | 549C -
setup

Event remaining time 5277 | 149D | 21661 | 549D -
display setup

CT/VT display setup 5278 | 149E | 21662 | 549E -
User level 5279 | 149F | 21663 | 549F -
User-defined function 5280 | 14A0 | 21664 | 54A0 -
indicator lighting condi-

tions

Multi-status (MS) display, | 5281 | 14A1 | 21665 | 54A1 -
condition (top priority)
Multi-status (MS) display, 5282 | 14A2 | 21666 | 54A2 -
status (top priority)
Multi-status (MS) display, | 5283 | 14A3 | 21667 | 54A3 -
condition (second prior-
ity)

Multi-status (MS) display, | 5284 | 14A4 | 21668 | 54A4 -
status (second priority)
Multi-status (MS) display, | 5285 | 14A5 | 21669 | 54A5 -
condition (third priority)
Multi-status (MS) display, | 5286 | 14A6 | 21670 | 54A6 -
status (third priority)
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Setup Multi-status (MS) display, | 5287 | 14A7 | 21671 | 54A7 P
deviation range
Zener barrier adjustment | 5288 | 14A8 | 21672 | 54A8 X -
function
Zener barrier adjustment | 5289 | 14A9 | 21673 | 54A9 O O 2
value
PV input failure (under 5297 | 14B1 | 21681 | 54B1 -
range) type
Sampling cycle 5298 | 14B2 | 21682 | 54B2 —
Power frequency 5299 | 14B3 | 21683 | 54B3 -
Operation display restora- | 5300 | 14B4 | 21684 | 54B4 -
tion time
MANUAL operation at 5301 | 14B5 | 21685 | 54B5 -
power-on
SP ramp decimal point 5302 | 14B6 | 21686 | 54B6 -
position
Pattern operation prohib- | 5303 | 14B7 | 21687 | 54B7 -
ited/allowed

OS prohibited/allowed 5304 | 14B8 |21688 | 54B8 | O | O ( O | O -
FF-FITTER prohibited/al- 5305 | 14B9 [ 21689 | 54B9 | O O O O -

lowed

Position proportional 5306 | 14BA | 21690 | 54BA -
control: target type

Position proportional 5307 | 14BB | 21691 | 54BB -

control: linearization table
group definition

Position proportioning: 5308 | 14BC | 21692 | 54BC
automatic adjustment

result

RSP tracking 5309 | 14BD | 21693 | 54BD

Fixed value output group | 5310 | 14BE | 21694 | 54BE -
definition

Fixed value output slope | 5311 | 14BF | 21695 | 54BF -
time unit

Fixed value output slope | 5312 | 14C0 | 21696 | 54C0 -
decimal point position
Available user operation 5313 | 14C1 | 21697 | 54C1 -

screens
Operation display settings | 5314 | 14C2 | 21698 | 54C2 -

Mode at startup: Run/ 5315 | 14C3 | 21699 | 54C3 - This function was
Ready added in ROM

version 1.03.
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Internal Internal contact 1 opera- | 5401 | 1519 | 21785 | 5519 -
contact tion type
Internal contact 1 input 5402 | 151A | 21786 | 551A -
type

Internal contact 1 opera- 5412 | 1524 | 21796 | 5524 -
tion No. definition
Internal contact 2 opera- | 5413 | 1525 | 21797 | 5525 -
tion type
Internal contact 2 input 5414 | 1526 | 21798 | 5526 -
type
Internal contact 2 opera- 5424 | 1530 | 21808 | 5530 -
tion No. definition

Internal Internal contact 3 opera- 5425 | 1531 | 21809 | 5531 -
contact tion type
Internal contact 3 input 5426 | 1532 [ 21810 | 5532 -
type

Internal contact 3 opera- | 5436 | 153C | 21820 | 553C -
tion No. definition
Internal contact 4 opera- 5437 | 153D | 21821 | 553D -
tion type
Internal contact 4 input 5438 | 153E | 21822 | 553E -
type
Internal contact 4 opera- 5448 | 1548 | 21832 | 5548 -
tion No. definition
Internal contact 5 opera- 5449 | 1549 | 21833 | 5549 -
tion type
Internal contact 5 input 5450 | 154A | 21834 | 554A -
type
Internal contact 5 opera- 5460 | 1554 | 21844 | 5554 -
tion No. definition
Internal contact 6 opera- 5461 | 1555 | 21845 | 5555 -
tion type
Internal contact 6 input 5462 | 1556 | 21846 | 5556 -
type
Internal contact 6 opera- 5472 | 1560 | 21856 | 5560 -
tion No. definition
Internal contact 7 opera- | 5473 | 1561 | 21857 | 5561 -
tion type
Internal contact 7 input 5474 | 1562 | 21858 | 5562 -
type
Internal contact 7 opera- | 5484 | 156C | 21868 | 556C -
tion No. definition
Internal contact 8 opera- 5485 | 156D | 21869 | 556D -
tion type
Internal contact 8 input 5486 | 156E | 21870 | 556E -
type
Internal contact 8 opera- | 5496 | 1578 | 21880 | 5578 -
tion No. definition
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Event con- | Internal event 1 operation | 5801 | 16A9 | 22185 | 56A9 -
figuration  |type

Internal event 1 direct/ 5802 | 16AA | 22186 | 56AA -
reverse

Internal event 1 standby 5803 | 16AB | 22187 | 56AB —

Internal event 1 event 5804 | 16AC | 22188 | 56AC -
state at READY

(Reserved for future use.) | 5805 | 16AD | 22189 | 56AD
(Reserved for future use.) | 5806 | 16AE | 22190 | 56AE
(Reserved for future use.) | 5807 | 16AF | 22191 | 56AF
Internal event 1 delay unit | 5808 | 16B0 | 22192 | 56B0 -
(Reserved for future use.) | 5809 | 16B1 (22193 |56B1 | A | A | A | A -
Internal event 2 operation | 5810 | 16B2 | 22194 | 56B2 -
type
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Event con- |Internal event 2 direct/ 5811 | 16B3 | 22195 | 56B3 -
figuration reverse

Internal event 2 standby 5812 | 16B4 | 22196 | 56B4 -

Internal event 2 event 5813 | 16B5 | 22197 | 56B5 -
state at READY

(Reserved for future use.) | 5814 | 16B6 | 22198 | 56B6
(Reserved for future use.) | 5815 | 16B7 | 22199 | 56B7
(Reserved for future use.) | 5816 | 16B8 | 22200 | 56B8
Internal event 2 delay unit | 5817 | 16B9 | 22201 | 56B9 —
(Reserved for future use.) | 5818 | 16BA [ 22202 |56BA | A | A | A | A -
Internal event 3 operation | 5819 | 16BB | 22203 | 56BB -
type
Internal event 3 direct/ 5820 | 16BC | 22204 | 56BC -
reverse

Internal event 3 standby 5821 | 16BD | 22205 | 56BD -

Internal event 3 event 5822 | 16BE | 22206 | 56BE -
state at READY

(Reserved for future use.) | 5823 | 16BF | 22207 | 56BF
(Reserved for future use.) | 5824 | 16C0O | 22208 | 56C0
(Reserved for future use.) | 5825 | 16C1 | 22209 | 56C1
Internal event 3 delay unit | 5826 | 16C2 | 22210 | 56C2 -
(Reserved for future use.) | 5827 | 16C3 [ 22211 |56C3 | A | A | A | A -
Internal event 4 operation | 5828 | 16C4 | 22212 | 56C4 -
type
Internal event 4 direct/ 5829 | 16C5 | 22213 | 56C5 -
reverse

Internal event 4 standby 5830 | 16C6 | 22214 | 56C6 -

Internal event 4 event 5831 | 16C7 | 22215 | 56C7 -
state at READY

(Reserved for future use.) | 5832 | 16C8 | 22216 | 56C8
(Reserved for future use.) | 5833 | 16C9 | 22217 | 56C9
(Reserved for future use.) | 5834 | 16CA | 22218 | 56CA
Internal event 4 delay unit | 5835 | 16CB | 22219 | 56CB -
(Reserved for future use.) | 5836 | 16CC | 22220 | 56CC | A | A | A | A -
Internal event 5 operation | 5837 | 16CD | 22221 | 56CD -
type
Internal event 5 direct/ 5838 | 16CE | 22222 | 56CE -
reverse

Internal event 5 standby 5839 | 16CF | 22223 | 56CF -

Internal event 5 event 5840 | 16DO0 | 22224 | 56D0 -
state at READY

(Reserved for future use.) | 5841 | 16D1 | 22225 | 56D1
(Reserved for future use.) | 5842 | 16D2 | 22226 | 56D2
(Reserved for future use.) | 5843 | 16D3 | 22227 | 56D3
Internal event 5 delay unit | 5844 | 16D4 | 22228 | 56D4 -
(Reserved for future use.) | 5845 | 16D5 [ 22229 | 56D5 | A | A | A | A -
Internal event 6 operation | 5846 | 16D6 | 22230 | 56D6 -
type
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Event Con- |Internal event 6 direct/ 5847 | 16D7 | 22231 | 56D7 -
figuration reverse

Internal event 6 standby 5848 | 16D8 | 22232 | 56D8 —

Internal event 6 event 5849 | 16D9 | 22233 | 56D9 -
state at READY

(Reserved for future use.) | 5850 | 16DA | 22234 | 56DA
(Reserved for future use.) | 5851 | 16DB | 22235 | 56DB
(Reserved for future use.) | 5852 | 16DC | 22236 | 56DC
Internal event 6 delay unit | 5853 | 16DD | 22237 | 56DD —
(Reserved for future use.) | 5854 | 16DE [ 22238 |56DE| A | A | A | A -
Internal event 7 operation | 5855 | 16DF | 22239 | 56DF -
type
Internal event 7 direct/ 5856 | 16E0 | 22240 | 56E0 -
reverse

Internal event 7 standby 5857 | 16E1 | 22241 | 56E1 -

Internal event 7 event 5858 | 16E2 | 22242 | 56E2 -
state at READY

(Reserved for future use.) | 5859 | 16E3 | 22243 | 56E3
(Reserved for future use.) | 5860 | 16E4 | 22244 | 56E4
(Reserved for future use.) | 5861 | 16E5 | 22245 | 56E5
Internal event 7 delay unit | 5862 | 16E6 | 22246 | 56E6 -
(Reserved for future use.) | 5863 | 16E7 [ 22247 | 56E7 | A | A | A | A -
Internal event 8 operation | 5864 | 16E8 | 22248 | 56E8 -
type
Internal event 8 direct/ 5865 | 16E9 | 22249 | 56E9 -
reverse

Internal event 8 standby 5866 | 16EA | 22250 | 56EA -
Internal event 8 event 5867 | 16EB | 22251 | 56EB -
state at READY
(Reserved for future use.) | 5868 | 16EC | 22252 | 56EC
(Reserved for future use.) | 5869 | 16ED | 22253 | 56ED
(Reserved for future use.) | 5870 | 16EE | 22254 | 56EE
Internal event 8 delay unit | 5871 | 16EF | 22255 | 56EF -
(Reserved for future use.) | 5872 | 16F0 [ 22256 | 56F0 | A | A | A | A -
Internal event 1 delay 5951 | 173F | 22335 | 573F -
time decimal point posi-
tion

Internal event 1 operation | 5952 | 1740 | 22336 | 5740 -
No. definition
Internal event 2 delay 5953 | 1741 | 22337 | 5741 -
time decimal point posi-
tion

Internal event 2 operation | 5954 | 1742 | 22338 | 5742 -
No. definition
Internal event 3 delay 5955 | 1743 | 22339 | 5743 -
time decimal point posi-
tion

Internal event 3 operation | 5956 | 1744 | 22340 | 5744 -
No. definition
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
Event Con- |Internal event 4 delay 5957 | 1745 | 22341 | 5745 -
figuration time decimal point posi-
tion

Internal event 4 operation | 5958 | 1746 | 22342 | 5746 -
No. definition
Internal event 5 delay 5959 | 1747 | 22343 | 5747 -
time decimal point posi-
tion

Internal event 5 operation | 5960 | 1748 | 22344 | 5748 -
No. definition
Internal event 6 delay 5961 | 1749 | 22345 | 5749 -
time decimal point posi-
tion

Internal event 6 operation | 5962 | 174A | 22346 | 574A -
No. definition
Internal event 7 delay 5963 | 174B | 22347 | 574B -
time decimal point posi-
tion

Internal event 7 operation | 5964 | 174C | 22348 | 574C -
No. definition
Internal event 8 delay 5965 | 174D | 22349 | 574D -
time decimal point posi-
tion

Internal event 8 operation | 5966 | 174E | 22350 | 574E -
No. definition

Parameter | Control method 6001 | 1771 | 22385 | 5771 -
MV low limit at AT 6002 | 1772 | 22386 | 5772 1
MV high limit at AT 6003 | 1773 | 22387 | 5773 1
ON/OFF control differ- 6004 | 1774 | 22388 | 5774 P
ential
ON/OFF control operating | 6005 | 1775 | 22389 | 5775 P
point offset
PV filter 6006 | 1776 | 22390 | 5776 1
PV ratio 6007 | 1777 | 22391 | 5777 3
PV bias 6008 | 1778 | 22392 | 5778 P
RSP filter 6009 | 1779 | 22393 | 5779 —
RSP ratio 6010 | 177A | 22394 | 577A —
RSP bias 6011 | 177B | 22395 | 577B —
Output variation limit 6017 | 1781 | 22401 | 5781 1
SP up ramp 6018 | 1782 | 22402 | 5782 S
SP down ramp 6019 | 1783 | 22403 | 5783 S
(Reserved for future use.) | 6020 | 1784 | 22404 | 5784 | A | A | A | A -
PV assignment 6023 | 1787122407 | 5787 | O | O | O | O -
PV linearization table 6024 | 1788 [22408 (5788 | O | O ( O | O -

group definition
OUT 1 continuous output | 6025 | 1789 (224095789 | O | O | O | O -
linearization table group
definition

OUT 2 continuous output | 6026 | 178A [ 22410 578A | O | O | O | O -
linearization table group
definition
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write
Parameter | AUX output: continuous 6027 | 178B (22411 |578B | O | O | O | O -
output linearization table
group definition
SP ramp PV start 6028 | 178C | 22412 | 578C -
RSP up ramp 6029 | 178D | 22413 | 578D S
RSP down ramp 6030 | 178E | 22414 | 578E S
RSP ramp PV start 6031 | 178F | 22415 | 578F -
RSP assignment 6032 | 1790 |22416 (5790 | O | O | O | O -
RSP linearization table 6033 [ 1791 (224175791 | O | O (O | O -
group definition
Zone Zone 1 6201 | 1839 (22585(5839 | O | O (O | O P
Zone 2 6202 | 183A [ 22586 | 583A | O O O O P
Zone 3 6203 | 183B [ 22587 | 583B | O O O O P
Zone 4 6204 | 183C | 22588 |583C | O | O | O | O P
Zone 5 6205 | 183D | 22589 | 583D | O O O O P
Zone 6 6206 | 183E [ 22590 | 583E | O O O O P
Zone7 6207 | 183F | 22591 | 583F | O O O O P
Zone hysteresis 6208 | 1840 {22592 (5840 | O | O ( O | O P
Fixed value | Fixed value output 1 MV 6224 | 1850 | 22608 | 5850 1
output Fixed value output Tup | 6225 | 1851 | 22609 | 5851 s
ramp
Fixed value output 1 6226 | 1852 | 22610 | 5852 S
down ramp
Fixed value output 2 MV | 6227 | 1853 | 22611 | 5853 1
Fixed value output 2 up 6228 | 1854 | 22612 | 5854 S
ramp
Fixed value output 2 6229 | 1855 | 22613 | 5855 S
down ramp
Fixed value output 3 MV 6230 | 1856 | 22614 | 5856
Fixed value output 3 up 6231 | 1857 | 22615 | 5857 S
ramp
Fixed value output 3 6232 | 1858 | 22616 | 5858 S
down ramp
Fixed value output 4 MV 6233 | 1859 | 22617 | 5859
Fixed value output 4 up 6234 | 185A | 22618 | 585A S
ramp
Fixed value output 4 6235 | 185B | 22619 | 585B S
down ramp
Fixed value output 5 MV 6236 | 185C | 22620 | 585C
Fixed value output 5 up 6237 | 185D | 22621 | 585D S
ramp
Fixed value output 5 6238 | 185E | 22622 | 585E S
down ramp
Fixed value output 6 MV 6239 | 185F | 22623 | 585F
Fixed value output 6 up 6240 | 1860 | 22624 | 5860 S
ramp
Fixed value output 6 6241 | 1861 | 22625 | 5861 S
down ramp
Fixed value output 7 MV 6242 | 1862 | 22626 | 5862 1
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Chapter 10. List of Communication Data

Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Fixed value |Fixed value output 7 up 6243 | 1863 | 22627 | 5863 S
output ramp
Fixed value output 7 6244 | 1864 | 22628 | 5864 S
down ramp
Fixed value output 8 MV 6245 | 1865 | 22629 | 5865 1
Fixed value output 8 up 6246 | 1866 | 22630 | 5866 S
ramp
Fixed value output 8 6247 | 1867 | 22631 | 5867 S
down ramp
Lineariza- Linearization table 1 6381 | 18ED | 22765 | 58ED -
tion Table operation type
Linearization table 1 deci- | 6382 | 18EE | 22766 | 58EE -
mal point position
Linearization table 1 6383 | 18EF | 22767 | 58EF S
breakpoint A1
Linearization table 1 6384 | 18F0 | 22768 | 58F0 S
breakpoint A2
Linearization table 1 6385 | 18F1 | 22769 | 58F1 S
breakpoint A3
Linearization table 1 6386 | 18F2 | 22770 | 58F2 S
breakpoint A4
Linearization table 1 6387 | 18F3 | 22771 | 58F3 S
breakpoint A5
Linearization table 1 6388 | 18F4 | 22772 | 58F4 S
breakpoint A6
Linearization table 1 6389 | 18F5 | 22773 | 58F5 S
breakpoint A7
Linearization table 1 6390 | 18F6 | 22774 | 58F6 S
breakpoint A8
Linearization table 1 6391 | 18F7 | 22775 | 58F7 S
breakpoint A9
Linearization table 1 6392 | 18F8 | 22776 | 58F8 S
breakpoint A10
Linearization table 1 6393 | 18F9 | 22777 | 58F9 S
breakpoint A11
Linearization table 1 6394 | 18FA | 22778 | 58FA S
breakpoint A12
Linearization table 1 6395 | 18FB | 22779 | 58FB S
breakpoint A13
Linearization table 1 6396 | 18FC | 22780 | 58FC S
breakpoint A14
Linearization table 1 6397 | 18FD | 22781 | 58FD S
breakpoint A15
Linearization table 1 6398 | 18FE | 22782 | 58FE S
breakpoint A16
Linearization table 1 6399 | 18FF | 22783 | 58FF S
breakpoint A17
Linearization table 1 6400 | 1900 |22784| 5900 | O | O | O | O S
breakpoint A18
Linearization table 1 6401 | 1901 [22785( 5901 | O | O ( O | O S
breakpoint A19
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Lineariza- Linearization table 1 6402 | 1902 |22786(5902 | O | O (O | O S
tion Table breakpoint A20
Linearization table 1 6403 | 1903 | 22787 (5903 | O | O | O | O S
breakpoint B1
Linearization table 1 6404 | 1904 | 22788 (5904 | O | O | O O S
breakpoint B2
Linearization table 1 6405 | 1905 (22789 (5905 | O | O (O | O S
breakpoint B3
Linearization table 1 6406 | 1906 | 227905906 | O | O | O | O S
breakpoint B4
Linearization table 1 6407 | 1907 | 22791 | 5907 | O O O O S
breakpoint B5
Linearization table 1 6408 | 1908 |22792 (5908 | O | O (O | O S
breakpoint B6
Linearization table 1 6409 | 1909 | 22793 (5909 | O | O | O | O S
breakpoint B7
Linearization table 1 6410 | T90A | 22794 |590A | O | O | O | O S
breakpoint B8
Linearization table 1 6411 [ 190B |22795|590B | O | O ( O | O S
breakpoint B9
Linearization table 1 6412 | 190C | 22796 | 590C | O | O | O | O S
breakpoint B10
Linearization table 1 6413 | 190D | 22797 | 590D | O | O O Od S
breakpoint B11
Linearization table 1 6414 | 190E |22798 | 590E | O | O ( O | O S
breakpoint B12
Linearization table 1 6415 | 190F | 22799 | 590F | O | O | O | O S
breakpoint B13
Linearization table 1 6416 | 1910 | 22800| 5910 | O | O [ | S
breakpoint B14
Linearization table 1 6417 | 1911 122801 | 5911 | O | O O Od S
breakpoint B15
Linearization table 1 6418 | 1912122802 (5912 | O | O | O | O S
breakpoint B16
Linearization table 1 6419 11913 1228035913 | O | O | O | O S
breakpoint B17
Linearization table 1 6420 | 1914 (22804 (5914 | O | O | O O S
breakpoint B18
Linearization table 1 6421 | 1915228055915 | O | O | O O S
breakpoint B19
Linearization table 1 6422 | 1916 [ 22806 (5916 | O | O | O | O S
breakpoint B20
Linearization table 2 6423 | 1917 (22807 (5917 | O | O | O | O -
operation type
Linearization table 2 deci- | 6424 | 1918 | 22808 | 5918 | O oo Od -
mal point position
Linearization table 2 6425 | 1919|22809| 5919 | O | O | O | O S
breakpoint A1
Linearization table 2 6426 | 191TA | 22810 (591A | O | O | O | O S
breakpoint A2
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
Lineariza- Linearization table 2 6427 [ 191B (22811 (591B | O | O | O | O S
tion Table breakpoint A3
Linearization table 2 6428 | 191C | 22812 |591C | O | O | O | O S
breakpoint A4
Linearization table 2 6429 | 191D | 22813 (591D | O | O OO S
breakpoint A5
Linearization table 2 6430 | 191E (22814 | 591E | O | O | O | O S
breakpoint A6
Linearization table 2 6431 | 191F | 22815 | 591F | O | O | O | O S
breakpoint A7
Linearization table 2 6432 | 1920 | 22816 | 5920 | O | O O O S
breakpoint A8
Linearization table 2 6433 | 1921 (22817 (5921 | O | O (O | O S
breakpoint A9
Linearization table 2 6434 | 1922 (22818 (5922 | O | O | O | O S
breakpoint A10
Linearization table 2 6435 | 1923 (228195923 | O | O | O O S
breakpoint A11
Linearization table 2 6436 | 1924 (22820( 5924 | O | O (O | O S
breakpoint A12
Linearization table 2 6437 | 1925122821 (5925 | OO0 | O | O | O S
breakpoint A13
Linearization table 2 6438 | 1926 | 22822 5926 | O OO O S
breakpoint A14
Linearization table 2 6439 | 1927 | 22823 5927 | O O Od O S
breakpoint A15
Linearization table 2 6440 | 1928 (22824 (5928 | O | O | O | O S
breakpoint A16
Linearization table 2 6441 | 1929 | 22825 5929 | O Oo|o| Od S
breakpoint A17
Linearization table 2 6442 | 192A | 22826 | 592A | O Oo|ogo| Od S
breakpoint A18
Linearization table 2 6443 | 192B [ 228275928 | O | O | O | O S
breakpoint A19
Linearization table 2 6444 |1 192C | 22828 |592C | O | O | O | O S
breakpoint A20
Linearization table 2 6445 (192D | 22829|5%92D | O | O | O | O S
breakpoint B1
Linearization table 2 6446 | 192E | 22830 592E | O | O O O S
breakpoint B2
Linearization table 2 6447 | 192F [22831 | 592F | O | O | O | O S
breakpoint B3
Linearization table 2 6448 | 1930(22832(5930 | O | O | O | O S
breakpoint B4
Linearization table 2 6449 | 1931228335931 | O | O | O | O S
breakpoint B5
Linearization table 2 6450 | 193222834 (5932 | O | O | O | O S
breakpoint B6
Linearization table 2 6451|1933 (22835|5933 | O (O | O O S
breakpoint B7
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Lineariza- Linearization table 2 6452 | 1934 (228365934 | O | O | O | O S

tion Table breakpoint B8
Linearization table 2 6453 | 1935 (228375935 | O0 | O | O | 0O S
breakpoint B9
Linearization table 2 6454 | 1936 (228385936 | O | O | O | O S
breakpoint B10
Linearization table 2 6455 | 1937 (228395937 | O | O | O | O S
breakpoint B11
Linearization table 2 6456 | 1938 (228405938 | O | O | O | O S
breakpoint B12
Linearization table 2 6457 | 1939 (228415939 | O | O | O | O S
breakpoint B13
Linearization table 2 6458 | 193A|22842(593A | O | O (O | O S
breakpoint B14
Linearization table 2 6459 | 193B (22843 |593B | O | O | O | O S
breakpoint B15
Linearization table 2 6460 | 193C (22844 |593C | O | O | O | O S
breakpoint B16
Linearization table 2 6461 | 193D (22845(593D| O | O | O | O S
breakpoint B17
Linearization table 2 6462 | 193E (22846 | 593E | O | O | O | O S
breakpoint B18
Linearization table 2 6463 | 193F (22847 | 593F | O | O | O | O S
breakpoint B19
Linearization table 2 6464 | 1940 (22848 (5940 | O | O (O | O S
breakpoint B20
Linearization table 3 6465 | 1941 (228495941 | O | O | O | O -

operation type

Linearization table 3 deci- | 6466 | 1942 | 22850 | 5942 | O | O [ | -
mal point position

Linearization table 3 6467 | 1943 1228515943 | O | O | O | O S
breakpoint A1
Linearization table 3 6468 | 1944 1228525944 | O | O | O | O S
breakpoint A2
Linearization table 3 6469 | 1945 (22853 (5945 | O | O | O | O S
breakpoint A3
Linearization table 3 6470 | 1946 | 22854 | 5946 | O | O | O | O S
breakpoint A4
Linearization table 3 6471 | 1947 |22855(5947 | O | O | O | O S
breakpoint A5
Linearization table 3 6472 | 1948 [22856 (5948 | O | O | O | O S
breakpoint A6
Linearization table 3 6473 | 1949 | 228575949 | O | O | O | O S
breakpoint A7
Linearization table 3 6474 | 194A | 22858 (594A | O | O | O | O S
breakpoint A8
Linearization table 3 6475 | 194B [22859(594B | O | O | O | O S
breakpoint A9
Linearization table 3 6476 | 194C | 22860 | 594C| O | O | O | O S

breakpoint A10
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Chapter 10. List of Communication Data

Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
Lineariza- Linearization table 3 6477 [ 194D (22861 (594D | O | O | O | O S
tion Table breakpoint A11
Linearization table 3 6478 | 194E (22862 | 594E | O | O ( O | O S
breakpoint A12
Linearization table 3 6479 | 194F (22863 | 594F | O | O ( O | O S
breakpoint A13
Linearization table 3 6480 | 1950 (22864 | 5950 | O | O | O | O S
breakpoint A14
Linearization table 3 6481 | 1951 (22865|5951 | O | O | O | O S
breakpoint A15
Linearization table 3 6482 | 1952 122866 | 5952 | O | O | O | O S
breakpoint A16
Linearization table 3 6483 | 1953 (22867 (5953 | O | O (O | O S
breakpoint A17
Linearization table 3 6484 | 1954 (22868 (5954 | O | O (O | O S
breakpoint A18
Linearization table 3 6485 | 1955 |22869 | 5955 | O | O | O | O S
breakpoint A19
Linearization table 3 6486 | 1956 |22870| 5956 | O | O | O | O S
breakpoint A20
Linearization table 3 6487 | 1957 | 228715957 | O | O | O | O S
breakpoint B1
Linearization table 3 6488 | 1958 | 228725958 | O | O | O | O S
breakpoint B2
Linearization table 3 6489 | 1959 (22873 (5959 | O | O (O | O S
breakpoint B3
Linearization table 3 6490 | 195A | 22874 |595A | O | O | O | O S
breakpoint B4
Linearization table 3 6491 | 195B | 228755958 | O | O | O | O S
breakpoint B5
Linearization table 3 6492 | 195C | 22876 | 595C | O | O | O | O S
breakpoint B6
Linearization table 3 6493 | 195D | 22877 |595D | O | O | O | O S
breakpoint B7
Linearization table 3 6494 | 195E [ 22878 595E | O | O | O | O S
breakpoint B8
Linearization table 3 6495 | 195F | 22879 | 595F | O | O | O | O S
breakpoint B9
Linearization table 3 6496 | 1960 | 228805960 | O | O | O | O S
breakpoint B10
Linearization table 3 6497 | 1961 (22881591 | O | O | O | O S
breakpoint B11
Linearization table 3 6498 | 1962 (228825962 | O | O | O | O S
breakpoint B12
Linearization table 3 6499 | 1963 (22883 (5963 | O | O | O | O S
breakpoint B13
Linearization table 3 6500 | 1964 | 22884 | 594 | O | O | O | O S
breakpoint B14
Linearization table 3 6501 | 1965 (22885595 | O | O | O | O S
breakpoint B15
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Lineariza- Linearization table 3 6502 | 1966 (228865966 | O | O | O | O S
tion Table breakpoint B16
Linearization table 3 6503 | 1967 | 22887 | 5967 | O | O | O | O S
breakpoint B17
Linearization table 3 6504 | 1968 | 22888 (5968 | O | O | O O S
breakpoint B18
Linearization table 3 6505 | 1969 (228895969 | O | O | O | O S
breakpoint B19
Linearization table 3 6506 | 196A | 22890 | 596A | O | O | O | O S
breakpoint B20
Linearization table 4 6507 | 196B | 22891 | 596B | O O O O -
operation type
Linearization table 4 deci- | 6508 | 196C {22892 (596C | O | O | O | O -
mal point position
Linearization table 4 6509 | 196D | 22893 (596D | O | O | O | O S
breakpoint A1
Linearization table 4 6510 | 196E | 22894 | 596E | [ [ I A A S
breakpoint A2
Linearization table 4 6511 | 196F |22895|596F | O | O | O | O S
breakpoint A3
Linearization table 4 6512 | 1970122896 | 5970 | O | O | O | O S
breakpoint A4
Linearization table 4 6513 | 1971122897 | 5971 | O | O OO S
breakpoint A5
Linearization table 4 6514 (197222898 (5972 | O | O (O | O S
breakpoint A6
Linearization table 4 6515|1973 122899(5973 | O | O | O | O S
breakpoint A7
Linearization table 4 6516 | 1974 |122900| 5974 | O | O [ | S
breakpoint A8
Linearization table 4 6517 | 1975122901 | 5975 | O | O O Od S
breakpoint A9
Linearization table 4 6518 | 1976 229025976 | O | O | O | O S
breakpoint A10
Linearization table 4 6519 | 1977 122903 | 5977 | O | O | O | O S
breakpoint A11
Linearization table 4 6520 | 1978 122904 | 5978 | O | O | O O S
breakpoint A12
Linearization table 4 6521 | 1979 (229055979 | O | O | O O S
breakpoint A13
Linearization table 4 6522 | 197A[22906(597A | O | O | O | O S
breakpoint A14
Linearization table 4 6523 | 197B | 22907 (597B| O | O | O | O S
breakpoint A15
Linearization table 4 6524 | 197C | 22908 | 597C | O O O O S
breakpoint A16
Linearization table 4 6525 | 197D 22909 (597D | O | O | O | O S
breakpoint A17
Linearization table 4 6526 | 197E |22910( 597E| O | O | O | O S
breakpoint A18
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Chapter 10. List of Communication Data

Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Lineariza- Linearization table 4 6527 [ 197F |22911|597F | O | O | O | O S
tion Table breakpoint A19
Linearization table 4 6528 | 1980 |22912(5980 | O | O | O | O S
breakpoint A20
Linearization table 4 6529 | 1981 (229135981 | O | O (O | O S
breakpoint B1
Linearization table 4 6530 | 1982 (229145982 | O | O | O | O S
breakpoint B2
Linearization table 4 6531 | 1983 [22915(5983 | O | O (O | O S
breakpoint B3
Linearization table 4 6532 | 1984 1229165984 | O | O | O | O S
breakpoint B4
Linearization table 4 6533 | 1985 (22917|5985 | O | O | O | O S
breakpoint B5
Linearization table 4 6534 | 1986 (22918 (5986 | O | O ( O | O S
breakpoint B6
Linearization table 4 6535|1987 1229195987 | O | O | O | O S
breakpoint B7
Linearization table 4 6536 | 1988 122920| 5988 | O | O | O | O S
breakpoint B8
Linearization table 4 6537 | 1989 |22921|5989 | O | O | O | O S
breakpoint B9
Linearization table 4 6538 | 198A | 22922 |598A | O | O | O | O S
breakpoint B10
Linearization table 4 6539 | 198B (22923 (5988 | O | O (O | O S
breakpoint B11
Linearization table 4 6540 | 198C | 22924 |598C | O | O | O | O S
breakpoint B12
Linearization table 4 6541 | 198D | 22925|598D | O | O | O | O S
breakpoint B13
Linearization table 4 6542 | 198E [ 22926 598E | O | O | O | O S
breakpoint B14
Linearization table 4 6543 | 198F | 22927 | 598F | O | O | O | O S
breakpoint B15
Linearization table 4 6544 | 1990 (22928 (5990 | O | O (O | O S
breakpoint B16
Linearization table 4 6545 | 1991 (229295991 | O | O (O | O S
breakpoint B17
Linearization table 4 6546 | 1992 1229305992 | O | O | O | O S
breakpoint B18
Linearization table 4 6547 (1993229315993 | O | O | O | O S
breakpoint B19
Linearization table 4 6548 | 1994 1229325994 | O | O | O | O S
breakpoint B20
SP RSP 7001 | 1B59 | 23385 | 5B59 X X P
RSP PID group No. 7002 | 1B5A | 23386 | 5B5A -
(Reserved for future use.) | 7003 | 1B5B | 23387 | 5B5B | A | A | A | A —
LSP1SP 7005 | 1B5D | 23389 | 5B5D P Same as RAM
address 13312
(decimal).
LSP1 PID 7006 | 1B5E | 23390 | 5B5E -
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
SP LSP1 ramp 7007 | 1B5F | 23391 | 5BSF S
LSP2 SP 7009 | 1B61 | 23393 | 5B61 P |SameasRAM
address 13313
(decimal).
LSP2 PID 7010 | 1B62 | 23394 | 5B62 -
LSP2 ramp 7011 | 1B63 | 23395 | 5B63 S
LSP3 SP 7013 | 1B65 | 23397 | 5B65 P Same as RAM
address 13314
(decimal).
LSP3 PID 7014 | 1B66 | 23398 | 5B66 —
LSP3 ramp 7015 | 1B67 | 23399 | 5B67 S
LSP4 SP 7017 | 1B69 | 23401 | 5B69 P Same as RAM
address 13315
(decimal).
LSP4 PID 7018 | 1B6A | 23402 | 5B6A -
LSP4 ramp 7019 | 1B6B | 23403 | 5B6B S
LSP5 SP 7021 | 1B6D | 23405 | 5B6D P Same as RAM
address 13316
(decimal).
LSP5 PID 7022 | 1B6E | 23406 | 5B6E -
LSP5 ramp 7023 | 1B6F | 23407 | 5B6F S
LSP6 SP 7025 | 1B71 | 23409 | 5B71 P Same as RAM
address 13317
(decimal).
LSP6 PID 7026 | 1B72 | 23410 | 5B72 -
LSP6 ramp 7027 | 1B73 | 23411 | 5B73 S
LSP7 SP 7029 | 1B75 | 23413 | 5B75 P Same as RAM
address 13318
(decimal).
LSP7 PID 7030 | 1B76 | 23414 | 5B76 -
LSP7 ramp 7031 | 1B77 | 23415 | 5B77 S
LSP8 SP 7033 | 1B79 | 23417 | 5B79 P Same as RAM
address 13319
(decimal).
LSP8 PID 7034 | 1B7A | 23418 | 5B7A -
LSP8 ramp 7035 | 1B7B | 23419 | 5B7B S
Pattern Present pattern number 7101 | 1BBD | 23485 | 5BBD X X —
Operation | present segment number | 7102 | 1BBE | 23486 | 5BBE X X —
gg:ﬁg“m‘ READY/RUN/END status | 7103 | 1BBF | 23487 | 5BBF X X -
HOLD state 7104 | 1BCO | 23488 | 5BCO X X -
END state 7105 | 1BC1 | 23489 | 5BC1 X X -
G.SOAK state 7106 | 1BC2 | 23490 | 5BC2 X X -
Present pattern SP 7107 | 1BC3 | 23491 | 5BC3 X X P
Pattern SP increase 7108 | 1BC4 | 23492 | 5BC4 X X -
change limit in progress
Pattern SP decrease 7109 | 1BC5 | 23493 | 5BC5 X X -
change limit in progress
Number of executed 7110 | 1BC6 | 23494 | 5BC6 X X -
cycles
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write

Pattern Number of remaining 7111 | 1BC7 | 23495 | 5BC7 X X -

Operation | cycles

Configura- Progress time in pattern 7112 | 1BC8 | 23496 | 5BC8 X X S

tion Pattern remaining time 7113 | 1BC9 | 23497 | 5BC9 X X S
Progress time in segment | 7114 | 1BCA | 23498 | 5BCA X X S
Segment remaining time | 7115 | 1BCB | 23499 | 5BCB X X S
Segment event status 7116 | 1BCC | 23500 | 5BCC X X -
Power outage recovery 7117 | 1BCD | 23501 | 5BCD O O -
occurrence
Pattern time unit 7151 | 1BEF | 23535 | 5BEF -
Pattern time decimal 7152 | 1BFO | 23536 | 5BF0 -
point position
Pattern SP change limit 7153 | 1BF1 | 23537 | 5BF1 -
decimal point position
Pattern SP increase 7154 | 1BF2 | 23538 | 5BF2 S
change limit
Pattern SP decrease 7155 | 1BF3 | 23539 | 5BF3 S
change limit
Power outage recovery 7156 | 1BF4 | 23540 | 5BF4 -
operation type
Pattern start number 7157 | 1BF5 | 23541 | 5BF5 —

Pattern Pattern number 7171 | 1C03 | 23555 | 5C03 -
Segment count 7172 | 1C04 | 23556 | 5C04 -
PV start 7173 | 1C0O5 | 23557 | 5C05 —
Operation end status 7174 | 1C06 | 23558 | 5C06 -
Cycle 7175 | 1C07 | 23559 | 5C07 —
Pattern link 7176 | 1C08 | 23560 | 5C08 —
G.SOAK time 7177 | 1C09 | 23561 | 5C09 S
Segment 1 SP 7178 | 1COA | 23562 | 5COA P
Segment 1 time 7179 | 1COB | 23563 | 5C0B S
Segment 1 PID 7180 | 1COC | 23564 | 5C0C -
Segment 1 segment event | 7181 | 1COD | 23565 | 5COD -
Segment 1 G.SOAK type 7182 | 1COE | 23566 | 5COE —
Segment 1 G.SOAK width | 7183 | 1COF | 23567 | 5COF P
Segment 2 SP 7184 | 1C10 | 23568 | 5C10 P
Segment 2 time 7185 | 1C11 | 23569 | 5C11 S
Segment 2 PID 7186 | 1C12 | 23570 | 5C12 —
Segment 2 segment event | 7187 | 1C13 | 23571 | 5C13 -
Segment 2 G.SOAK type 7188 | 1C14 | 23572 | 5C14 -
Segment 2 G.SOAK width | 7189 | 1C15 | 23573 | 5C15 P
Segment 3 SP 7190 | 1C16 | 23574 | 5C16 P
Segment 3 time 7191 | 1C17 | 23575 | 5C17 S
Segment 3 PID 7192 | 1C18 | 23576 | 5C18 —
Segment 3 segmentevent | 7193 | 1C19 | 23577 | 5C19 -
Segment 3 G.SOAK type 7194 | 1C1A | 23578 | 5C1A -
Segment 3 G.SOAK width | 7195 | 1C1B | 23579 | 5C1B P
Segment 4 SP 7196 | 1C1C | 23580 | 5C1C P
Segment 4 time 7197 | 1C1D | 23581 | 5C1D S
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Pattern Segment 4 PID 7198 | 1C1E | 23582 | 5C1E -
Segment 4 segment event | 7199 | 1C1F | 23583 | 5C1F -
Segment 4 G.SOAK type 7200 | 1C20 | 23584 | 5C20 -
Segment 4 G.SOAK width | 7201 | 1C21 | 23585 | 5C21 P
Segment 5 SP 7202 | 1C22 | 23586 | 5C22 P
Segment 5 time 7203 | 1C23 | 23587 | 5C23 S
Segment 5 PID 7204 | 1C24 | 23588 | 5C24 —
Segment 5 segment event | 7205 | 1C25 | 23589 | 5C25 -
Segment 5 G.SOAK type 7206 | 1C26 | 23590 | 5C26 -
Segment 5 G.SOAK width | 7207 | 1C27 | 23591 | 5C27 P
Segment 6 SP 7208 | 1C28 | 23592 | 5C28 P
Segment 6 time 7209 | 1C29 | 23593 | 5C29 S
Segment 6 PID 7210 | 1C2A | 23594 | 5C2A —
Segment 6 segment event | 7211 | TC2B | 23595 | 5C2B -
Segment 6 G.SOAK type 7212 | 1C2C | 23596 | 5C2C -
Segment 6 G.SOAK width | 7213 | 1C2D | 23597 | 5C2D P
Segment 7 SP 7214 | 1C2E | 23598 | 5C2E P
Segment 7 time 7215 | 1C2F | 23599 | 5C2F S
Segment 7 PID 7216 | 1C30 | 23600 | 5C30 —
Segment 7 segment event | 7217 | 1C31 | 23601 | 5C31 -
Segment 7 G.SOAK type 7218 | 1C32 | 23602 | 5C32 -
Segment 7 G.SOAK width | 7219 | 1C33 | 23603 | 5C33 P
Segment 8 SP 7220 | 1C34 | 23604 | 5C34 P
Segment 8 time 7221 | 1C35 | 23605 | 5C35 S
Segment 8 PID 7222 | 1C36 | 23606 | 5C36 —
Segment 8 segment event | 7223 | 1C37 | 23607 | 5C37 -
Segment 8 G.SOAK type 7224 | 1C38 | 23608 | 5C38 —
Segment 8 G.SOAK width | 7225 | 1C39 | 23609 | 5C39 P
Segment 9 SP 7226 | 1C3A [ 23610 | 5C3A P
Segment 9 time 7227 | 1C3B | 23611 | 5C3B S
Segment 9 PID 7228 | 1C3C | 23612 | 5C3C -
Segment 9 segment event | 7229 | 1C3D | 23613 | 5C3D -
Segment 9 G.SOAK type 7230 | 1C3E | 23614 | 5C3E -
Segment 9 G.SOAK width | 7231 | 1C3F | 23615 | 5C3F P
Segment 10 SP 7232 | 1C40 | 23616 | 5C40 P
Segment 10 time 7233 | 1C41 | 23617 | 5C41 S
Segment 10 PID 7234 | 1C42 | 23618 | 5C42 —
Segment 10 segment 7235 | 1C43 | 23619 | 5C43 -
event
Segment 10 G.SOAK type | 7236 | 1C44 | 23620 | 5C44 -
Segment 10 G.SOAK width | 7237 | 1C45 | 23621 | 5C45 P
Segment 11 SP 7238 | 1C46 | 23622 | 5C46 P
Segment 11 time 7239 | 1C47 | 23623 | 5C47 S
Segment 11 PID 7240 | 1C48 | 23624 | 5C48 —
Segment 11 segment 7241 | 1C49 | 23625 | 5C49 -
event
Segment 11 G.SOAK type | 7242 | 1C4A | 23626 | 5C4A -
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write

Pattern Segment 11 G.SOAK width | 7243 | 1C4B | 23627 | 5C4B P
Segment 12 SP 7244 | 1CAC | 23628 | 5C4C P
Segment 12 time 7245 | 1C4D | 23629 | 5C4D S
Segment 12 PID 7246 | 1C4E | 23630 | 5C4E —
Segment 12 segment 7247 | 1C4F | 23631 | 5C4F -
event
Segment 12 G.SOAK type | 7248 | 1C50 | 23632 | 5C50 —
Segment 12 G.SOAK width | 7249 | 1C51 | 23633 | 5C51 P
Segment 13 SP 7250 | 1C52 | 23634 | 5C52 P
Segment 13 time 7251 | 1C53 | 23635 | 5C53 S
Segment 13 PID 7252 | 1C54 | 23636 | 5C54 —
Segment 13 segment 7253 | 1C55 | 23637 | 5C55 -
event
Segment 13 G.SOAK type | 7254 | 1C56 | 23638 | 5C56 -
Segment 13 G.SOAK width | 7255 | 1C57 | 23639 | 5C57 P
Segment 14 SP 7256 | 1C58 | 23640 | 5C58 P
Segment 14 time 7257 | 1C59 | 23641 | 5C59 S
Segment 14 PID 7258 | 1C5A | 23642 | 5C5A —
Segment 14 segment 7259 | 1C5B | 23643 | 5C5B -
event
Segment 14 G.SOAK type | 7260 | 1C5C | 23644 | 5C5C -
Segment 14 G.SOAK width | 7261 | 1C5D | 23645 | 5C5D P
Segment 15 SP 7262 | 1C5E | 23646 | 5C5E P
Segment 15 time 7263 | 1C5F | 23647 | 5C5F S
Segment 15 PID 7264 | 1C60 | 23648 | 5C60 —
Segment 15 segment 7265 | 1C61 | 23649 | 5C61 -
event
Segment 15 G.SOAK type | 7266 | 1C62 | 23650 | 5C62 -
Segment 15 G.SOAK width | 7267 | 1C63 | 23651 | 5C63 P
Segment 16 SP 7268 | 1C64 | 23652 | 5C64 P
Segment 16 time 7269 | 1C65 | 23653 | 5C65 S
Segment 16 PID 7270 | 1C66 | 23654 | 5C66 —
Segment 16 segment 7271 | 1C67 | 23655 | 5C67 -
event
Segment 16 G.SOAK type | 7272 | 1C68 | 23656 | 5C68 —
Segment 16 G.SOAK width | 7273 | 1C69 | 23657 | 5C69 P

Event Internal event 1 main 7501 | 1D4D | 23885 | 5D4D S Same as RAM
setting address 13056

(decimal).
Internal event 1 sub- 7502 | 1DA4E | 23886 | 5D4E S Same as RAM
setting address 13057
(decimal).

Internal event 1 hysteresis | 7503 | 1DAF | 23887 | 5D4F S
Internal event 1 ON delay | 7504 | 1D50 | 23888 | 5D50 S
time
Internal event 1 OFF delay | 7505 | 1D51 | 23889 | 5D51 S
time
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Event Internal event 2 main 7506 | 1D52 | 23890 | 5D52 S Same as RAM

setting address 13058
(decimal).

Internal event 2 sub- 7507 | 1D53 | 23891 | 5D53 S Same as RAM

setting address 13059
(decimal).

Internal event 2 hysteresis | 7508 | 1D54 | 23892 | 5D54 S

Internal event 2 ON delay | 7509 | 1D55 | 23893 | 5D55 S

time

Internal event 2 OFF delay | 7510 | 1D56 | 23894 | 5D56 S

time

Internal event 3 main 7511 | 1D57 | 23895 | 5D57 S Same as RAM

setting address 13060
(decimal).

Internal event 3 sub- 7512 | 1D58 | 23896 | 5D58 S Same as RAM

setting address 13061
(decimal).

Internal event 3 hysteresis | 7513 | 1D59 | 23897 | 5D59 S

Internal event 3 ON delay | 7514 | 1D5A | 23898 | 5D5A S

time

Internal event 3 OFF delay | 7515 | 1D5B | 23899 | 5D5B S

time

Internal event 4 main 7516 | 1D5C | 23900 | 5D5C S Same as RAM

setting address 13062
(decimal).

Internal event 4 sub- 7517 | 1D5D | 23901 | 5D5D S Same as RAM

setting address 13063
(decimal).

Internal event 4 hysteresis | 7518 | 1D5E | 23902 | 5D5E S

Internal event 4 ON delay | 7519 | 1D5F | 23903 | 5D5F S

time

Internal event 4 OFF delay | 7520 | 1D60 | 23904 | 5D60 S

time

Internal event 5 main 7521 | 1D61 | 23905 | 5D61 S Same as RAM

setting address 13064
(decimal).

Internal event 5 sub- 7522 | 1D62 | 23906 | 5D62 S Same as RAM

setting address 13065
(decimal).

Internal event 5 hysteresis | 7523 | 1D63 | 23907 | 5D63 S

Internal event 5 ON delay | 7524 | 1D64 | 23908 | 5D64 S

time

Internal event 5 OFF delay | 7525 | 1D65 | 23909 | 5D65 S

time

Internal event 6 main 7526 | 1D66 | 23910 | 5D66 S Same as RAM

setting address 13066
(decimal).

Internal event 6 sub- 7527 | 1D67 | 23911 | 5D67 S Same as RAM

setting address 13067
(decimal).

Internal event 6 hysteresis | 7528 | 1D68 | 23912 | 5D68 S
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Event Internal event 6 ON delay | 7529 | 1D69 | 23913 | 5D69 S
time
Internal event 6 OFF delay | 7530 | 1D6A | 23914 | 5D6A S
time
Internal event 7 main 7531 | 1D6B | 23915 | 5D6B S Same as RAM
setting address 13068
(decimal).
Internal event 7 sub- 7532 | 1D6C | 23916 | 5D6C S Same as RAM
setting address 13069
(decimal).
Internal event 7 hysteresis | 7533 | 1D6D | 23917 | 5D6D S
Internal event 7 ON delay | 7534 | 1D6E | 23918 | 5D6E S
time
Internal event 7 OFF delay | 7535 | 1D6F | 23919 | 5D6F S
time
Internal event 8 main 7536 | 1D70 | 23920 | 5D70 S Same as RAM
setting address 13070
(decimal).
Internal event 8 sub- 7537 | 1D71 | 23921 | 5D71 S Same as RAM
setting address 13071
(decimal).
Internal event 8 hysteresis | 7538 | 1D72 | 23922 | 5D72 S
Internal event 8 ON delay | 7539 | 1D73 | 23923 | 5D73 S
time
Internal event 8 OFF delay | 7540 | 1D74 | 23924 | 5D74 S
time
Logical Logical operation 1 calcu- | 7801 | 1E79 | 24185 | 5E79 -
Operation | lation type
Logical operation 1input | 7802 | 1E7A | 24186 | 5E7A -
assign A
Logical operation 1 input | 7803 | 1E7B | 24187 | 5E7B -
assign B
Logical operation 1 input | 7804 | 1E7C | 24188 | 5E7C -
assign C
Logical operation 1 input | 7805 | 1E7D | 24189 | 5E7D -
assign D
Logical operation 1 input | 7806 | 1E7E | 24190 | 5E7E -
bit polarity A
Logical operation 1 input | 7807 | 1E7F | 24191 | 5E7F -
bit polarity B
Logical operation 1 input | 7808 | 1E80 | 24192 | 5E80 -
bit polarity C
Logical operation 1 input | 7809 | 1E81 | 24193 | 5E81 -
bit polarity D
Logical operation 1 delay | 7810 | 1E82 | 24194 | 5E82 -
unit
Logical operation 1 delay | 7811 | 1E83 | 24195 | 5E83 -
time decimal point posi-
tion
Logical operation 1 ON 7812 | 1E84 | 24196 | 5E84 S
delay time
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Logical Logical operation 1 OFF 7813 | 1E85 | 24197 | 5E85 S

Operation | delay time
Logical operation 1 polar- | 7814 | 1E86 | 24198 | 5E86 -
ity
Logical operation 1 latch | 7815 | 1E87 | 24199 | 5E87 —
Logical operation 2 calcu- | 7816 | 1E88 | 24200 | 5E88 -

lation type

Logical operation 2 input | 7817 | 1E89 | 24201 | 5E89 -
assign A

Logical operation 2 input | 7818 | 1E8A | 24202 | 5E8A -
assign B

Logical operation 2 input | 7819 | 1E8B | 24203 | 5E8B -
assign C

Logical operation 2 input | 7820 | 1E8C | 24204 | 5E8C -
assign D

Logical operation 2 input | 7821 | 1E8D | 24205 | 5E8D -
bit polarity A

Logical operation 2 input | 7822 | 1E8E | 24206 | 5E8E -
bit polarity B

Logical operation 2 input | 7823 | 1E8F | 24207 | 5E8F -
bit polarity C

Logical operation 2 input | 7824 | 1E90 | 24208 | 5E90 -
bit polarity D

Logical operation 2 delay | 7825 | 1E91 | 24209 | 5E91 -
unit

Logical operation 2 delay | 7826 | 1E92 | 24210 | 5E92 -
time decimal point posi-
tion

Logical operation 2 ON 7827 | 1E93 | 24211 | 5E93 S
delay time
Logical operation 2 OFF 7828 | 1E94 | 24212 | 5E94 S
delay time
Logical operation 2 polar- | 7829 | 1E95 | 24213 | 5E95 -
ity
Logical operation 2 latch | 7830 | 1E96 | 24214 | 5E96 -
Logical operation 3 calcu- | 7831 | 1E97 | 24215 | 5E97 -

lation type

Logical operation 3 input | 7832 | 1E98 | 24216 | 5E98 -
assign A

Logical operation 3 input | 7833 | 1E99 | 24217 | 5E99 -
assign B

Logical operation 3 input | 7834 | 1E9A | 24218 | 5E9A -
assign C

Logical operation 3 input | 7835 | 1E9B | 24219 | 5E9B -
assign D

Logical operation 3 input | 7836 | 1E9C | 24220 | 5E9C -
bit polarity A

Logical operation 3 input | 7837 | 1E9D | 24221 | 5E9D -
bit polarity B

Logical operation 3 input | 7838 | 1E9E | 24222 | 5E9E -
bit polarity C
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Logical Logical operation 3 input | 7839 | 1E9F | 24223 | 5E9F -
Operation bit polarity D
Logical operation 3 delay | 7840 | 1EAQ | 24224 | 5EAQ -
unit
Logical operation 3 delay | 7841 | 1EA1 | 24225 | 5EA1 -
time decimal point posi-
tion

Logical operation 3 ON 7842 | 1EA2 | 24226 | 5EA2 S
delay time
Logical operation 3 OFF 7843 | 1EA3 | 24227 | 5EA3 S
delay time
Logical operation 3 polar- | 7844 | 1EA4 | 24228 | 5EA4 -
ity
Logical operation 3 latch | 7845 | 1EA5 | 24229 | 5EA5 -
Logical operation 4 calcu- | 7846 | 1EA6 | 24230 | 5EA6 -

lation type

Logical operation 4 input | 7847 | 1EA7 | 24231 | 5EA7 -
assign A

Logical operation 4 input | 7848 | 1EA8 | 24232 | 5EA8 -
assign B

Logical operation 4 input | 7849 | 1EA9 | 24233 | 5EA9 -
assign C

Logical operation 4 input | 7850 | TEAA | 24234 | 5EAA -
assign D

Logical operation 4input | 7851 | 1EAB | 24235 | 5EAB -
bit polarity A

Logical operation 4 input | 7852 | 1EAC | 24236 | 5EAC -
bit polarity B

Logical operation 4 input | 7853 | 1EAD | 24237 | 5EAD -
bit polarity C

Logical operation 4 input | 7854 | 1EAE | 24238 | 5EAE -
bit polarity D

Logical operation 4 delay | 7855 | 1EAF | 24239 | 5EAF -
unit

Logical operation 4 delay 7856 | 1EBO | 24240 | 5EBO -
time decimal point position

Logical operation 4 ON 7857 | 1EB1 | 24241 | 5EB1 S
delay time

Logical operation 4 OFF 7858 | 1EB2 | 24242 | 5EB2 S
delay time

Logical operation 4 polar- | 7859 | 1EB3 | 24243 | 5EB3 -
ity

Logical operation 4 latch | 7860 | 1EB4 | 24244 | 5EB4 -
Logical operation 5 calcu- | 7861 | 1EB5 | 24245 | 5EB5 -
lation type
Logical operation 5 input | 7862 | 1EB6 | 24246 | 5EB6 -
assign A
Logical operation 5 input | 7863 | 1EB7 | 24247 | 5EB7 -
assign B
Logical operation 5input | 7864 | 1EB8 | 24248 | 5EB8 -
assign C
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Logical Logical operation 5 input | 7865 | 1EB9 | 24249 | 5EB9 -

Operation assign D
Logical operation 5 input | 7866 | 1EBA | 24250 | 5EBA -
bit polarity A
Logical operation 5 input | 7867 | 1EBB | 24251 | 5EBB -
bit polarity B
Logical operation 5 input | 7868 | 1EBC | 24252 | 5EBC -
bit polarity C
Logical operation 5 input | 7869 | 1EBD | 24253 | 5EBD -
bit polarity D
Logical operation 5 delay | 7870 | 1EBE | 24254 | 5EBE -
unit
Logical operation 5 delay | 7871 | 1EBF | 24255 | 5EBF -
time decimal point posi-
tion

Logical operation 5 ON 7872 | 1ECO | 24256 | 5ECO S
delay time
Logical operation 5 OFF 7873 | 1ECT | 24257 | 5ECT S
delay time
Logical operation 5 polar- | 7874 | 1EC2 | 24258 | 5EC2 -
ity
Logical operation 5 latch | 7875 | 1EC3 | 24259 | 5EC3 -
Logical operation 6 calcu- | 7876 | 1EC4 | 24260 | 5EC4 -

lation type

Logical operation 6 input | 7877 | 1EC5 | 24261 | 5EC5 -
assign A

Logical operation 6 input | 7878 | 1EC6 | 24262 | 5EC6 -
assign B

Logical operation 6 input | 7879 | 1EC7 | 24263 | 5EC7 -
assign C

Logical operation 6 input | 7880 | TEC8 | 24264 | 5EC8 -
assign D

Logical operation 6 input | 7881 | 1EC9 | 24265 | 5EC9 -
bit polarity A

Logical operation 6 input | 7882 | 1ECA | 24266 | 5SECA -
bit polarity B

Logical operation 6 input | 7883 | 1ECB | 24267 | 5ECB -
bit polarity C

Logical operation 6 input | 7884 | 1ECC | 24268 | 5ECC -
bit polarity D

Logical operation 6 delay | 7885 | 1ECD | 24269 | 5ECD -
unit

Logical operation 6 delay | 7886 | 1ECE | 24270 | 5ECE -
time decimal point posi-
tion

Logical operation 6 ON 7887 | 1ECF | 24271 | 5ECF S
delay time
Logical operation 6 OFF 7888 | 1EDO | 24272 | 5EDO S
delay time
Logical operation 6 polar- | 7889 | 1ED1 | 24273 | 5ED1 -
ity
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Logical Logical operation 6 latch 7890 | 1ED2 | 24274 | 5ED2 -
Operation | | ogical operation 7 calcu- | 7891 | 1ED3 | 24275 | 5ED3 -
lation type
Logical operation 7 input | 7892 | 1ED4 | 24276 | 5ED4 -
assign A
Logical operation 7 input | 7893 | 1ED5 | 24277 | 5ED5 -
assign B
Logical operation 7 input | 7894 | 1ED6 | 24278 | 5ED6 -
assign C
Logical operation 7 input | 7895 | 1ED7 | 24279 | 5ED7 -
assign D
Logical operation 7 input | 7896 | 1ED8 | 24280 | 5ED8 -
bit polarity A
Logical operation 7 input | 7897 | 1ED9 | 24281 | 5ED9 -
bit polarity B
Logical operation 7 input | 7898 | 1EDA | 24282 | 5EDA -
bit polarity C
Logical operation 7 input | 7899 | 1EDB | 24283 | 5EDB -
bit polarity D
Logical operation 7 delay | 7900 | 1EDC | 24284 | 5EDC -
unit

Logical operation 7 delay | 7901 | 1EDD | 24285 | 5EDD -
time decimal point posi-
tion

Logical operation 7 ON 7902 | 1EDE | 24286 | 5EDE S
delay time
Logical operation 7 OFF 7903 | 1EDF | 24287 | 5EDF S
delay time
Logical operation 7 polar- | 7904 | 1EEOQ | 24288 | 5EEQ -
ity
Logical operation 7 latch | 7905 | 1EE1 | 24289 | 5EE1 -
Logical operation 8 calcu- | 7906 | 1EE2 | 24290 | 5EE2 -

lation type

Logical operation 8 input | 7907 | 1EE3 | 24291 | 5EE3 -
assign A

Logical operation 8 input | 7908 | 1EE4 | 24292 | 5EE4 -
assign B

Logical operation 8 input | 7909 | 1EE5 | 24293 | 5EE5 -
assign C

Logical operation 8 input | 7910 | 1EE6 | 24294 | 5EE6 -
assign D

Logical operation 8 input | 7911 | 1EE7 | 24295 | 5EE7 -
bit polarity A

Logical operation 8 input | 7912 | 1EE8 | 24296 | 5EE8 -
bit polarity B

Logical operation 8 input | 7913 | 1EE9 | 24297 | 5EE9 -
bit polarity C

Logical operation 8 input | 7914 | 1EEA | 24298 | 5EEA -
bit polarity D

Logical operation 8 delay | 7915 | 1EEB | 24299 | 5EEB -
unit
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Logical Logical operation 8 delay | 7916 | 1EEC | 24300 | 5EEC -
Operation | time decimal point posi-
tion
Logical operation 8 ON 7917 | 1EED | 24301 | 5EED S
delay time
Logical operation 8 OFF 7918 | 1EEE | 24302 | 5EEE S
delay time

Logical operation 8 polarity | 7919 | 1EEF | 24303 | 5EEF -
Logical operation 8 latch | 7920 | 1EFO | 24304 | 5EFO —
Logical operation 9 calcu- | 7921 | 1EF1 | 24305 | 5EF1 -

lation type

Logical operation 9input | 7922 | 1EF2 | 24306 | 5EF2 -
assign A

Logical operation 9input | 7923 | 1EF3 | 24307 | 5EF3 -
assign B

Logical operation 9input | 7924 | 1EF4 | 24308 | 5EF4 -
assign C

Logical operation 9input | 7925 | 1EF5 | 24309 | 5EF5 -
assign D

Logical operation 9input | 7926 | 1EF6 | 24310 | 5EF6 -
bit polarity A

Logical operation 9input | 7927 | 1EF7 | 24311 | 5EF7 -
bit polarity B

Logical operation 9input | 7928 | 1EF8 | 24312 | 5EF8 -
bit polarity C

Logical operation 9input | 7929 | 1EF9 | 24313 | 5EF9 -
bit polarity D

Logical operation 9 delay | 7930 | 1EFA | 24314 | 5EFA -
unit

Logical operation 9 delay | 7931 | 1EFB | 24315 | 5EFB -
time decimal point posi-

tion

Logical operation 9 ON 7932 | 1EFC | 24316 | 5EFC S
delay time

Logical operation 9 OFF 7933 | 1EFD | 24317 | 5EFD S
delay time

Logical operation 9 polar- | 7934 | 1EFE | 24318 | 5EFE -
ity

Logical operation 9 latch | 7935 | 1EFF | 24319 | 5EFF -
Logical operation 10 7936 | 1F00 | 24320 | 5F00 -

calculation type
Logical operation 10 input | 7937 | 1F01 | 24321 | 5F01 -
assign A
Logical operation 10 input | 7938 | 1F02 | 24322 | 5F02 -
assign B
Logical operation 10 input | 7939 | 1F03 | 24323 | 5F03 -
assign C
Logical operation 10 input | 7940 | 1F04 | 24324 | 5F04 -
assign D
Logical operation 10 input | 7941 | 1F05 | 24325 | 5F05 -
bit polarity A
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
Logical Logical operation 10 input | 7942 | 1F06 | 24326 | 5F06 -

Operation bit polarity B
Logical operation 10 input | 7943 | 1F07 | 24327 | 5F07 -
bit polarity C
Logical operation 10 input | 7944 | 1F08 | 24328 | 5F08 -
bit polarity D
Logical operation 10 delay | 7945 | 1F09 | 24329 | 5F09 -
unit
Logical operation 10 delay | 7946 | 1FOA | 24330 | 5FOA -
time decimal point posi-

tion

Logical operation 10 ON 7947 | 1FOB | 24331 | 5FO0B S
delay time

Logical operation 10 OFF | 7948 | 1FOC | 24332 | 5FOC S
delay time

Logical operation 10 7949 | 1FOD | 24333 | 5FOD -
polarity

Logical operation 10 latch | 7950 | 1FOE | 24334 | 5FOE -
Logical operation 11 7951 | 1FOF | 24335 | 5FOF -

calculation type
Logical operation 11 input | 7952 | 1F10 | 24336 | 5F10 -
assign A
Logical operation 11 input | 7953 | 1F11 | 24337 | 5F11 -
assign B
Logical operation 11 input | 7954 | 1F12 | 24338 | 5F12 -
assign C
Logical operation 11 input | 7955 | 1F13 | 24339 | 5F13 -
assign D
Logical operation 11 input | 7956 | 1F14 | 24340 | 5F14 -
bit polarity A
Logical operation 11 input | 7957 | 1F15 | 24341 | 5F15 -
bit polarity B
Logical operation 11 input | 7958 | 1F16 | 24342 | 5F16 -
bit polarity C
Logical operation 11 input | 7959 | 1F17 | 24343 | 5F17 -
bit polarity D
Logical operation 11 delay | 7960 | 1F18 | 24344 | 5F18 -
unit
Logical operation 11 delay | 7961 | 1F19 | 24345 | 5F19 -
time decimal point posi-

tion

Logical operation 11 ON 7962 | 1F1A | 24346 | 5F1A S
delay time

Logical operation 11 OFF | 7963 | 1F1B | 24347 | 5F1B S
delay time

Logical operation 11 7964 | 1F1C | 24348 | 5F1C -
polarity

Logical operation 11 latch | 7965 | 1F1D | 24349 | 5F1D -
Logical operation 12 7966 | 1F1E | 24350 | 5F1E -

calculation type
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Logical Logical operation 12 input | 7967 | 1F1F | 24351 | 5F1F -

Operation assign A
Logical operation 12 input | 7968 | 1F20 | 24352 | 5F20 -

assign B

Logical operation 12 input | 7969 | 1F21 | 24353 | 5F21 -
assign C

Logical operation 12 input | 7970 | 1F22 | 24354 | 5F22 -
assign D

Logical operation 12 input | 7971 | 1F23 | 24355 | 5F23 -
bit polarity A

Logical operation 12 input | 7972 | 1F24 | 24356 | 5F24 -
bit polarity B

Logical operation 12 input | 7973 | 1F25 | 24357 | 5F25 -
bit polarity C

Logical operation 12 input | 7974 | 1F26 | 24358 | 5F26 -
bit polarity D

Logical operation 12 delay | 7975 | 1F27 | 24359 | 5F27 -
unit

Logical operation 12 delay | 7976 | 1F28 | 24360 | 5F28 -
time decimal point position

Logical operation 12 ON 7977 | 1F29 | 24361 | 5F29 S
delay time

Logical operation 12 OFF | 7978 | 1F2A | 24362 | 5F2A S
delay time

Logical operation 12 7979 | 1F2B | 24363 | 5F2B -
polarity

Logical operation 12 latch | 7980 | 1F2C | 24364 | 5F2C -
Logical operation 13 7981 | 1F2D | 24365 | 5F2D -

calculation type
Logical operation 13 input | 7982 | 1F2E | 24366 | 5F2E -
assign A
Logical operation 13 input | 7983 | 1F2F | 24367 | 5F2F -
assign B
Logical operation 13 input | 7984 | 1F30 | 24368 | 5F30 -
assign C
Logical operation 13 input | 7985 | 1F31 | 24369 | 5F31 -
assign D
Logical operation 13 input | 7986 | 1F32 | 24370 | 5F32 -
bit polarity A
Logical operation 13 input | 7987 | 1F33 | 24371 | 5F33 -
bit polarity B
Logical operation 13 input | 7988 | 1F34 | 24372 | 5F34 -
bit polarity C
Logical operation 13 input | 7989 | 1F35 | 24373 | 5F35 -
bit polarity D
Logical operation 13 delay | 7990 | 1F36 | 24374 | 5F36 -
unit
Logical operation 13 delay | 7991 | 1F37 | 24375 | 5F37 -
time decimal point posi-
tion
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Logical Logical operation 13 ON 7992 | 1F38 | 24376 | 5F38 S
Operation | delay time
Logical operation 13 OFF | 7993 | 1F39 | 24377 | 5F39 S
delay time
Logical operation 13 7994 | 1F3A | 24378 | 5F3A -
polarity
Logical operation 13 latch | 7995 | 1F3B | 24379 | 5F3B —
Logical operation 14 7996 | 1F3C | 24380 | 5F3C -

calculation type
Logical operation 14 input | 7997 | 1F3D | 24381 | 5F3D -

assign A

Logical operation 14 input | 7998 | 1F3E | 24382 | 5F3E -
assign B

Logical operation 14 input | 7999 | 1F3F | 24383 | 5F3F -
assign C

Logical operation 14 input | 8000 | 1F40 | 24384 | 5F40 -
assign D

Logical operation 14 input | 8001 | 1F41 | 24385 | 5F41 -
bit polarity A

Logical operation 14 input | 8002 | 1F42 | 24386 | 5F42 -
bit polarity B

Logical operation 14 input | 8003 | 1F43 | 24387 | 5F43 -
bit polarity C

Logical operation 14 input | 8004 | 1F44 | 24388 | 5F44 -
bit polarity D

Logical operation 14 delay | 8005 | 1F45 | 24389 | 5F45 -
unit

Logical operation 14 delay | 8006 | 1F46 | 24390 | 5F46 -
time decimal point posi-

tion

Logical operation 14 ON 8007 | 1F47 | 24391 | 5F47 S
delay time

Logical operation 14 OFF | 8008 | 1F48 | 24392 | 5F48 S
delay time

Logical operation 14 8009 | 1F49 | 24393 | 5F49 -
polarity

Logical operation 14 latch | 8010 | 1F4A | 24394 | 5F4A -
Logical operation 15 8011 | 1F4B | 24395 | 5F4B -

calculation type
Logical operation 15 input | 8012 | TF4C | 24396 | 5F4C -
assign A
Logical operation 15 input | 8013 | 1F4D | 24397 | 5F4D -
assign B
Logical operation 15 input | 8014 | 1FAE | 24398 | 5F4E -
assign C
Logical operation 15 input | 8015 | 1F4F | 24399 | 5F4F -
assign D
Logical operation 15 input | 8016 | 1F50 | 24400 | 5F50 -
bit polarity A
Logical operation 15 input | 8017 | 1F51 | 24401 | 5F51 -
bit polarity B
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write
Logical Logical operation 15 input | 8018 | 1F52 | 24402 | 5F52 -

Operation bit polarity C
Logical operation 15 input | 8019 | 1F53 | 24403 | 5F53 -
bit polarity D
Logical operation 15 delay | 8020 | 1F54 | 24404 | 5F54 -
unit
Logical operation 15 delay | 8021 | 1F55 | 24405 | 5F55 -
time decimal point posi-

tion

Logical operation 15 ON 8022 | 1F56 | 24406 | 5F56 S
delay time

Logical operation 15 OFF | 8023 | 1F57 | 24407 | 5F57 S
delay time

Logical operation 15 8024 | 1F58 | 24408 | 5F58 -
polarity

Logical operation 15 latch | 8025 | 1F59 | 24409 | 5F59 -
Logical operation 16 8026 | 1F5A | 24410 | 5F5A -

calculation type
Logical operation 16 input | 8027 | 1F5B | 24411 | 5F5B -

assign A

Logical operation 16 input | 8028 | 1F5C | 24412 | 5F5C -
assign B

Logical operation 16 input | 8029 | 1F5D | 24413 | 5F5D -
assign C

Logical operation 16 input | 8030 | 1F5E | 24414 | 5F5E -
assign D

Logical operation 16 input | 8031 | 1F5F | 24415 | 5F5F -
bit polarity A

Logical operation 16 input | 8032 | 1F60 | 24416 | 5F60 -
bit polarity B

Logical operation 16 input | 8033 | 1F61 | 24417 | 5F61 -
bit polarity C

Logical operation 16 input | 8034 | 1F62 | 24418 | 5F62 -
bit polarity D

Logical operation 16 delay | 8035 | 1F63 | 24419 | 5F63 -
unit

Logical operation 16 delay | 8036 | 1F64 | 24420 | 5F64 -
time decimal point posi-
tion

Logical operation 16 ON 8037 | 1F65 | 24421 | 5F65 S
delay time
Logical operation 16 OFF | 8038 | 1F66 | 24422 | 5F66 S
delay time
Logical operation 16 8039 | 1F67 | 24423 | 5F67 -
polarity
Logical operation 16 latch | 8040 | 1F68 | 24424 | 5F68 -
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Chapter 10. List of Communication Data

Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
CT/VT CT1 operation type 8101 | 1FA5 | 24485 | 5FA5 -
CT1 output 8102 | 1FA6 | 24486 | 5FA6 —
CT1 measurement wait 8103 | 1FA7 | 24487 | 5FA7 -
time
CT1 CT sensor turn num 8104 | 1FA8 | 24488 | 5FA8 -
CTNVT CT1 number of power 8105 | 1FA9 | 24489 | 5FA9 -
wire passes
CT1 filter 8106 | TFAA | 24490 | 5FAA 1
CT1 ratio 8107 | 1FAB | 24491 | 5FAB 3
CT1 bias 8108 | TFAC | 24492 | 5FAC S
CT1 heater burnout detec-| 8109 | 1FAD | 24493 | 5FAD S
tion threshold
CT1 overcurrent detection | 8110 | 1FAE | 24494 | 5FAE S
threshold
CT1 short-circuit detec- 8111 | 1FAF | 24495 | 5FAF S
tion threshold
CT1 hysteresis 8112 | 1FBO | 24496 | 5FBO S
CT1 delay time 8113 | 1FB1 | 24497 | 5FB1 1
CT1 condition for restor- | 8114 | 1FB2 | 24498 | 5FB2 -
ing not-measured status
CT2 operation type 8115 | 1TFB3 | 24499 | 5FB3 -
CT2 output 8116 | 1FB4 | 24500 | 5FB4 —
CT2 measurement wait 8117 | 1FB5 | 24501 | 5FB5 -
time
CT2 CT sensor turn num 8118 | 1FB6 | 24502 | 5FB6 -
CT2 number of power 8119 | 1FB7 | 24503 | 5FB7 -
wire passes
CT2 filter 8120 | 1FB8 | 24504 | 5FB8 1
CT2 ratio 8121 | 1FB9 | 24505 | 5FB9 3
CT2 bias 8122 | 1FBA | 24506 | 5FBA S
CT2 heater burnout detec-| 8123 | 1FBB | 24507 | 5FBB S
tion threshold
CT2 overcurrent detection | 8124 | 1FBC | 24508 | 5FBC S
threshold
CT2 short-circuit detec- 8125 | 1FBD | 24509 | 5FBD S
tion threshold
CT2 hysteresis 8126 | 1FBE | 24510 | 5FBE S
CT2 delay time 8127 | 1FBF | 24511 | 5FBF 1
CT2 condition for restor- | 8128 | 1FCO | 24512 | 5FCO -
ing not-measured status
VT primary voltage 8129 | 1FC1 | 24513 | 5FC1 1
VT secondary voltage 8130 | 1FC2 | 24514 | 5FC2 2
VT filter 8131 | 1TFC3 | 24515 | 5FC3 1
VT ratio 8132 | 1FC4 | 24516 | 5FC4 3
VT bias 8133 | 1FC5 | 24517 | 5FC5 S
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write

DO OUT 1 DO operation type | 8151 | 1FD7 | 24535 | 5FD7 -
OUT 1 ON/OFF output 8152 | 1FD8 | 24536 | 5FD8 -
type
OUT 1 time proportional 8153 | 1FD9 | 24537 | 5FD9 -
output type
OUT 1 time proportional 8154 | 1FDA | 24538 | 5FDA -
operation type
OUT 1 time proportional 8155 | 1FDB | 24539 | 5FDB 1
cycle
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
DO OUT 1 minimum ON/OFF | 8156 | TFDC | 24540 | 5FDC —
time

OUT 1 time proportional 8157 |1FDD (24541 |5FDD | O | O ( O | O -
linearization table group
definition

OUT 2 DO operation type | 8158 | 1FDE | 24542 | 5FDE -
OUT 2 ON/OFF output 8159 | 1FDF | 24543 | 5FDF -
type
OUT 2 time proportional 8160 | 1FEQO | 24544 | 5FEO -
output type
OUT 2 time proportional 8161 | 1FE1 | 24545 | 5FE1 -
operation type

OUT 2 time proportional 8162 | 1FE2 | 24546 | 5FE2 1
cycle
OUT 2 minimum ON/OFF | 8163 | 1FE3 | 24547 | 5FE3 -
time

OUT 2 time proportional | 8164 | TFE4 24548 | 5FE4 | O | O | O | O -
linearization table group
definition

EV1 DO operation type 8165 | 1FE5 | 24549 | 5FE5 -
EV1 ON/OFF output type | 8166 | 1FE6 | 24550 | 5FE6 -

EV1 time proportional 8167 | 1FE7 | 24551 | 5FE7 -
output type

EV1 time proportional 8168 | 1FE8 | 24552 | 5FE8 -
operation type

EV1 time proportional 8169 | 1FE9 | 24553 | 5FE9 1
cycle

EV1 minimum ON/OFF 8170 | TFEA | 24554 | 5FEA -
time

EV1 time proportional 8171 | 1FEB | 24555 | 5FEB | O | O | O | O -
linearization table group

definition

EV2 DO operation type 8172 | TFEC | 24556 | 5FEC -
EV2 ON/OFF output type | 8173 | 1FED | 24557 | 5FED —

EV2 time proportional 8174 | 1FEE | 24558 | 5FEE -
output type

EV2 time proportional 8175 | 1FEF | 24559 | 5FEF -
operation type

EV2 time proportional 8176 | 1FFO | 24560 | 5FFO 1
cycle

EV2 minimum ON/OFF 8177 | 1FF1 | 24561 | 5FF1 -
time

EV2 time proportional 8178 | 1FF2 [24562 | 5FF2 | O | O ( O | O -
linearization table group

definition

EV3 DO operation type 8179 | 1FF3 | 24563 | 5FF3 -
EV3 ON/OFF output type | 8180 | 1FF4 | 24564 | 5FF4 —

EV3 time proportional 8181 | 1FF5 | 24565 | 5FF5 -
output type
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write

DO EV3 time proportional 8182 | 1FF6 | 24566 | 5FF6 -
operation type
EV3 time proportional 8183 | 1FF7 | 24567 | 5FF7 1
cycle
EV3 minimum ON/OFF 8184 | 1FF8 | 24568 | 5FF8 -
time 1
EV3 time proportional 8185 | 1FF9 (24569 | 5FF9 | O | O | O | O -
linearization table group
definition

Overshoot | SPOS prohibited/allowed | 8201 | 2009 | 24585 | 6009
Suppression | 0s Sp change detection | 8202 | 200A | 24586 | 600A

a

a

a

a
I

O
O
O
O
o

threshold
SPOS operation type 8203 | 200B | 24587 |600B | O | O | O | O -
SPOS starting threshold 8204 | 200C | 24588 |600C | O | O ( O | O P
SPOS starting deviation 8205 | 200D (24589 |600D | O | O | O | O P
SPOS PV start 8206 | 200E | 24590 | 600E | [ O O O -
SPOS correction strength | 8207 | 200F [ 24591 | 600F | O | O | O | O 1
SPOS correction constant | 8208 | 2010 [24592 (6010 | O | O | O | O 1
DROS prohibited/allowed | 8221 | 201D |24605| 601D | O | O | O | O -
OS disturbance detection | 8222 | 201E | 24606 | 601E | O | O | O | O P
threshold
DROS operation type 8223 | 201F | 24607 | 601F | O | O ( O | O -
DROS correction before start | 8224 | 2020 {24608 | 6020 | O | O | O | O -
DROS starting threshold 8225 | 2021 [24609( 6021 | O | O | O | O P
DROS starting deviation 8226 | 2022 |24610| 6022 | O | O | O | O P
DROS correction strength | 8227 | 2023 (24611|6023 | O | O | O | O 1
DROS correction constant | 8228 | 2024 | 246126024 | O | O | O | O 1
FF-FITTER FF-FITTER operation type | 8301 | 206D | 24685 | 606D | [ O O O —
T1 period 8302 | 206E | 24686 | 606E | O | O | O | O 1
T1 period MV type 8303 | 206F | 24687 | 606F | O | O | O | O -
FF1 preset MV 8304 | 2070 | 24688 | 6070 | O O O O 1
T1A period 8305 | 2071 | 24689 | 6071 | O O O O 1
FF1A MV 8306 | 2072 | 24690 | 6072 | O O O O 1
T2 period initial output 8307 | 2073 [24691 (6073 | O | O | O | O -

type of PID control
T2 period initial output of | 8308 | 2074 | 24692 | 6074

O
O
O
O

PID control

T2 period 8309 | 2075 (24693 | 6075 | O | O | O | O 1
FF2 MV 8310 | 2076 [ 24694 | 6076 | OO | O | O | O 1
FF3 MV 8311 | 2077 |24695| 6077 | O | O | O | O 1
T1 period automatictun- | 8312 | 2078 [ 24696 | 6078 | O | O | O | O 2

ing coefficient
T2 period automatic tun- | 8313 | 2079 | 24697 | 6079
ing coefficient
T1 period automatictun- | 8314 | 207A | 24698 | 607A | O | O | O | O 2

a
|
|
a
N

ing threshold

FF3 MV automatic tuning | 8315 | 207B | 24699 607B | O | O | O | O -
type

FF-FITTER automatic tun- | 8316 | 207C | 24700| 607C | O | O | O | O -
ing status
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Virtual PV | Virtual PV input type 8401 | 20D1 (24785|60D1 | O | O | O | O -
Virtual PV filter 8402 | 20D2 | 24786 | 60D2 | O O O O 1
Virtual PV ratio 8403 | 20D3 | 24787 | 60D3 | O O O O 3
Virtual PV bias 8404 | 20D4 | 24788 | 60D4 | O O O O P
Virtual PV input scaling 8405 | 20D5 (24789 |60D5 | O | O | O | O S
low limit
Virtual PV input scaling 8406 | 20D6 [ 24790 |60D6 | O | O | O | O S
high limit
Virtual PV output scaling | 8407 | 20D7 [24791|(60D7 | O | O | O | O P
low limit
Virtual PV output scaling | 8408 | 20D8 (24792 |60D8 | O | O | O | O P
high limit
Virtual PV square root 8409 | 20D9 [ 24793 |60D9 | O | O ( O | O 1

extraction dropout

Virtual PV linearization 8410 | 20DA | 24794 | 60DA
table group definition

O

O

O

O
I

Virtual RSP | Virtual RSP input type 8451 (2103 |24835| 6103 | O | O | O | O -
Virtual RSP filter 8452 | 2104 | 24836 | 6104 | O O O O 1
Virtual RSP ratio 8453 | 2105 (248376105 | O | O | O | O 3
Virtual RSP bias 8454 | 2106 | 24838 | 6106 | [ O O O P
Virtual RSP input scaling 8455 | 2107 [ 248396107 | O | O ( O | O S
low limit
Virtual RSP input scaling 8456 | 2108 | 24840| 6108 | O | O | O | O S
high limit
Virtual RSP output scaling | 8457 | 2109 | 248416109 | O | O | O | O P
low limit
Virtual RSP output scaling | 8458 | 210A [ 24842 | 610A | O | O | O | O P
high limit

Virtual RSP linearization 8460 | 210C | 24844 | 610C | O | O | O | O -
table group definition

Extended AT type 8501 | 2135 | 24885 | 6135 -
Tuning (Reserved for future use.) | 8502 | 2136 | 24886 | 6136 | A | x | A | x -
(Reserved for future use.) | 8503 | 2137 | 24887 | 6137 | A | A | A | A 2
SP lag constant 8504 | 2138 | 24888 | 6138 1
(Reserved for future use.) | 8505 | 2139 1248896139 | A | A | A | A -
AT proportional band 8506 | 213A | 24890 | 613A 2
adjust
AT integral time adjust 8507 | 213B | 24891 | 613B
AT derivative time adjust | 8508 | 213C | 24892 | 613C
MV switching point type 8541 | 215D | 24925 | 615D -
for AT
MV switching point PV 8542 | 215E | 24926 | 615E P
for AT
Control algorithm 8509 | 213D | 24893 | 613D -
Cooling gain 6071 | 17B7 | 22455 | 57B7 1
(Reserved for future use.) | 8510 | 213E | 24894 | 613E | A | A | A | A -
(Reserved for future use.) | 8511 | 213F | 24895 | 613F | A | A | A | A -
(Reserved for future use.) | 8512 | 2140 | 24896 | 6140 | A | A | A | A -
(Reserved for future use.) | 8513 | 2141 [ 24897 | 6141 | A | A | A | A -
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read |Write

Extended (Reserved for future use.) | 8514 | 2142 (24898 | 6142 | A | A | A | A —

Tuning (Reserved for future use.) | 8515 | 2143 | 248996143 | O | O | O | O 2
(Reserved for future use.) | 8516 | 2144 (24900 (6144 | O | O | O | O 2
(Reserved for future use.) | 8517 | 2145 (24901 (6145 | O | O | O | O 1
(Reserved for future use.) | 8518 | 2146 ({24902 | 6146 | O | O | O | O -

Mode AUTO/MANUAL 9001 | 2329 | 25385 | 6329 O O - Same as RAM

address 14596
(decimal).
Writable under
other conditions
if there are no
internal con-
tacts.

RUN/READY 9002 | 232A | 25386 | 632A O O - Same as RAM
address 14595
(decimal).
Writable if there
are no internal
contacts.

LSP/RSP 9003 | 232B | 25387 | 632B O O - AC power
model: 12 VA
max. (9 VA at
100V AC, 12VA
at 264V AQ)
DC power
model: 6 W max.
(at24V DC), 9
VA max. (at 24
V AQ)

AT stop/start selection 9004 | 232C | 25388 | 632C O O - Same as RAM
address 14597
(decimal).
Writable under
other conditions
if there are no
internal con-
tacts.

Auto tuning error 9126 | 23A6 | 25510 | 63A6 O O -

Release all latches 9005 | 232D | 25389 | 632D O O - Writable if there
are no internal
contacts.

Constant value operation | 9006 | 232E | 25390 | 632E O O - Same as RAM

/ pattern operation mode address 9006

selection (decimal).

Pattern operation AD- 9007 | 232F | 25391 | 632F -

VANCE

Pattern operation HOLD 9008 | 2330 | 25392 | 6330 O O — | Writable if there
are no internal
contacts.

Pattern operation G.SOAK | 9009 | 2331 | 25393 | 6331 O O — | Writable if there

clear are no internal
contacts.

FF-FITTER automatictun- | 9010 | 2332 | 253946332 | O | O o) a -

ing selection
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Chapter 10. List of Communication Data

Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Operation Loop PV 9101 | 238D | 25485 | 638D X X P Same as RAM
Settings address 14356
(decimal).
Loop SP 9102 | 238E | 25486 | 638E P The write opera-
tion is the same
as when writing
to RAM address
9123 (deci-
mal).*
LSP group No. 9103 | 238F | 25487 | 638F O O - Same as RAM
address 14592
(decimal).
Writable if there
are no internal
contacts.*?
PID group in use 9104 | 2390 | 25488 | 6390 X X -
MV 9105 | 2391 | 25489 | 6391 O O 1 Same as RAM
address 14594
(decimal).
Writable in
manual mode
Heat MV 9106 | 2392 | 25490 | 6392 X X 1 Same as RAM
address 14420
(decimal).
Cool MV 9107 | 2393 | 25491 | 6393 X X 1 Same as RAM
address 14421
(decimal).
MFB opening (including 9108 | 2394 | 25492 | 6394 X X - Same as RAM
estimate) address 14417
(decimal).
AT progress 9109 | 2395 | 25493 | 6395 X X -
CT1 current when output | 9110 | 2396 | 25494 | 6396 S Same as RAM
ON address 14418
(decimal).
CT2 current when output | 9111 | 2397 | 25495 | 6397 X X S Same as RAM
ON address 14419
(decimal).
Internal event 1 timer 9112 | 2398 | 25496 | 6398 X X S
remaining time
Internal event 2 timer 9113 | 2399 | 25497 | 6399 X X S
remaining time
Internal event 3 timer 9114 | 239A | 25498 | 639A X X S
remaining time
Internal event 4 timer 9115 | 239B | 25499 | 639B X X S
remaining time
Internal event 5 timer 9116 | 239C | 25500 | 639C X X S
remaining time
Internal event 6 timer 9117 | 239D | 25501 | 639D X X S
remaining time
Internal event 7 timer 9118 | 239E | 25502 | 639E X X S
remaining time
Internal event 8 timer 9119 | 239F | 25503 | 639F X X S
remaining time
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Bank Iltem RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write
Operation Present LSP 9123 | 23A3 | 25507 | 63A3 P Same as RAM
Settings address 14593
(decimal).*1
Loop PV before compen- | 9124 | 23A4 | 25508 | 63A4 X X P Among the pre-
sation compensation
PV and the pre-
compensation
virtual PV, the
type of the value
selected by [PV
assignment] will
be used.
Loop RSP before compen- | 9125 | 23A5 | 25509 | 63A5 X X P Among the pre-
sation compensation
RSP and the pre-
compensation
virtual RSP, the
type of the value
selected by [RSP
assignment] will
be used.
VT voltage 9129 | 23A9 | 25513 | 63A9 X X S
Resistance value 9130 | 23AA | 25514 | 63AA X X 1
Fixed value output group | 9135 | 23AF | 25519 | 63AF X X -
in use
Status Input alarm status 9201 | 23F1 | 25585 | 63F1 X X - |Bit0:ALO I (PV
input error (over
range))

Bit 1: ALDE (PV
input error (un-
der range))

Bit 2: ALO3 (Ref-
erence junction
compensation
error / RTD input
error)

Bit 3: Undefined
Bit 4: ALOS (RSP
input error (over
range))

Bit 5: ALDG (RSP
input error (un-
der range))

Bit 6: ALDT (MFB
input error)

Bits 7-8: Unde-
fined

Bit 9: AL I8 (Mo-
tor adjustment
error)

Bit 10: AL I !
(CT1/CTinput
error)

Bit 11: AL |
(CT2/VT input
error)

Bits 12-15:
Undefined
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Status Operation/setup instru- 9202 | 23F2 | 25586 | 63F2 X X - Bit 0: AL 4 (Non-
ment alarm status volatile memory
error)
Bit 1: ALY
(Extended data

memory error)
Bit 2:AL 0 (PV
A/D conversion
error)

Bit 3: ALAS (Set-
tings error)

Bit 4: RL9E (Ad-
justment value
error)

Bit 5: ALB ! (Set-
tings area error)
Bit 6: ALBZ (Ad-
justment value
area error)

Bit 7: ALAY (In-
ternal program
error)

Bit 8: ALB3
(Internal system
error)

Bit 9: ALBY (Set-
tings initializa-
tion error)

Bit 10:AL7 { (RSP
A/D conversion
error)

Bit 11:AL2 (MFB
A/D conversion
error)

Bit 12: ALBD
(Nonvolatile
memory not
initialized)

Bit 13: ALSD
(Loader cable
error)

Bit 14: ALS | (PLC
link error)

Bit 15: Unde-
fined

Internal event / internal 9203 | 23F3 | 25587 | 63F3 X X - Bits 0-7: Internal
contact function status events 1-8

Bits 8-15: Inter-
nal contacts 1-8
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Status Control status 9204 | 23F4 | 25588 | 63F4 X X - Bit 0: MANUAL
mode

Bit 1: READY
mode

Bit 2: RSP mode
Bit 3: AT in
progress

Bits 4-5: Unde-
fined

Bit 6: SP ramp in
progress

Bit 7: SP up ramp
in progress

Bit 8: SP down
ramp in progress
Bits 9-10: Unde-
fined

Bit 11: Estimat-
ing MFB

Bit 12: Adjusting
MFB

Bit 13: Heating
PID is in use*3
Bit 14: Cooling
PIDis in use*3
Bit 15: Unde-
fined

DO state 9205 | 23F5 | 25589 | 63F5 X X - Same as address
14337 (decimal).
Bit 0: Control
output 1

Bit 1: Control
output 2

Bit 2: Event
output 1

Bit 3: Event
output 2

Bit 4: Event
output 3

Bits 5-15: Unde-
fined

DI state 9206 | 23F6 | 25590 | 63F6 X X - Same as RAM
address 14338
(decimal).

Bit 0: DI 1

Bit 1: DI 2

Bit2: DI 3

Bit3: DI 4

Bits 4-15: Unde-
fined
User-Defined Bit 9207 | 23F7 | 25591 | 63F7 - Bits 0-15: User-
defined bits
1-16

10-56



- —— - o = . ; [ 4
A® Usun 1200 woaswa »aa L 028883472 & @add1 B4 sales@add-furnace.com OZb"

(D]D) Add Furnace Co.,Ltd. | | '
! +66 808170170 “ 16621086000 @ www.add-furnace.com

Chapter 10. List of Communication Data

Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Status Logical operation status 9241 | 2419 | 25625 | 6419 X X - Bits 0-16: Logi-
cal operations
1-16
CT1 current when output | 9127 | 23A7 | 25511 | 63A7 X X S
OFF
CT2 current when output | 9128 | 23A8 | 25512 | 63A8 X X S
OFF
SPOS operation status 9131 | 23AB | 25515 | 63AB | O X O X -
DROS operation status 9132 | 23AC | 25516 | 63AC | O O -
FF-FITTER operation 9133 |23AD (25517 |63AD | O | x | O | x -
status
FF-FITTER automatic tun- | 9134 | 23AE [ 25518 |63AE | O | O | O | O -
ing status
User-de- User-defined bit 1 9208 | 23F8 | 25592 | 63F8 —
fined bit User-defined bit 2 9209 | 23F9 | 25593 | 63F9 -
User-defined bit 3 9210 | 23FA | 25594 | 63FA —
User-defined bit 4 9211 | 23FB | 25595 | 63FB —
User-defined bit 5 9212 | 23FC | 25596 | 63FC -
User-defined bit 6 9213 | 23FD | 25597 | 63FD -
User-defined bit 7 9214 | 23FE | 25598 | 63FE -
User-defined bit 8 9215 | 23FF | 25599 | 63FF —
User-defined bit 9 9216 | 2400 | 25600 | 6400 —
User-defined bit 10 9217 | 2401 | 25601 | 6401 -
User-defined bit 11 9218 | 2402 | 25602 | 6402 -
User-defined bit 12 9219 | 2403 | 25603 | 6403 —
User-defined bit 13 9220 | 2404 | 25604 | 6404 -
User-defined bit 14 9221 | 2405 | 25605 | 6405 -
User-defined bit 15 9222 | 2406 | 25606 | 6406 -
User-defined bit 16 9223 | 2407 | 25607 | 6407 -
User-de- User-defined value 1 set- | 9251 | 2423 | 25635 | 6423 S Same as RAM
fined value |tings user-defined value address 4003
(decimal).
User-defined value 2 set- | 9252 | 2424 | 25636 | 6424 S Same as RAM
tings user-defined value address 4007
(decimal).
User-defined value 3 set- | 9253 | 2425 | 25637 | 6425 S Same as RAM
tings user-defined value address 4011
(decimal).
User-defined value 4 set- | 9254 | 2426 | 25638 | 6426 S Same as RAM
tings user-defined value address 4015
(decimal).
User-defined value 5 set- | 9255 | 2427 | 25639 | 6427 S Same as RAM
tings user-defined value address 4019
(decimal).
User-defined value 6 set- | 9256 | 2428 | 25640 | 6428 S Same as RAM
tings user-defined value address 4023
(decimal).
User-defined value 7 set- | 9257 | 2429 | 25641 | 6429 S Same as RAM
tings user-defined value address 4027
(decimal).
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Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

User-de- User-defined value 8 set- | 9258 | 242A | 25642 | 642A S Same as RAM

fined value |tings user-defined value address 4031
(decimal).

User-defined value 9 set- | 9259 | 242B | 25643 | 642B S Same as RAM
tings user-defined value address 4035
(decimal).
User-defined value 10 set- | 9260 | 242C | 25644 | 642C S Same as RAM
tings user-defined value address 4039
(decimal).
User-defined value 11 set- | 9261 | 242D | 25645 | 642D S Same as RAM
tings user-defined value address 4043
(decimal).
User-defined value 12 set- | 9262 | 242E | 25646 | 642E S Same as RAM
tings user-defined value address 4047
(decimal).
User-defined value 13 set- | 9263 | 242F | 25647 | 642F S Same as RAM
tings user-defined value address 4051
(decimal).
User-defined value 14 set- | 9264 | 2430 | 25648 | 6430 S Same as RAM
tings user-defined value address 4055
(decimal).
User-defined value 15 set- | 9265 | 2431 | 25649 | 6431 S Same as RAM
tings user-defined value address 4059
(decimal).
User-defined value 16 set- | 9266 | 2432 | 25650 | 6432 S Same as RAM
tings user-defined value address 4063
(decimal).

Tag Tag 1 9301 | 2455 | 25685 | 6455 - Cannot be dis-
played or set on
the console

Tag 2 9302 | 2456 | 25686 | 6456 - Same as above.
Tag 3 9303 | 2457 | 25687 | 6457 - Same as above.
Tag 4 9304 | 2458 | 25688 | 6458 - Same as above.
Tag 5 9305 | 2459 | 25689 | 6459 - Same as above.
Tag 6 9306 | 245A | 25690 | 645A - Same as above.
Tag 7 9307 | 245B | 25691 | 645B - Same as above.
Tag 8 9308 | 245C | 25692 | 645C - Same as above.
Tag 9 9309 | 245D | 25693 | 645D - Same as above.
Tag 10 9310 | 245E | 25694 | 645E — Same as above.
Tag 11 9311 | 245F | 25695 | 645F - Same as above.
Tag 12 9312 | 2460 | 25696 | 6460 - Same as above.
Tag 13 9313 | 2461 | 25697 | 6461 - Same as above.
Tag 14 9314 | 2462 | 25698 | 6462 — Same as above.
Tag 15 9315 | 2463 | 25699 | 6463 - Same as above.
Tag 16 9316 | 2464 | 25700 | 6464 - Same as above.

Host Com- | Station address 9984 | 2700 | 26368 | 6700 X X - Same as RAM

munication address 5265
(decimal).

Communication type 10000 | 2710 | 26384 | 6710 X X - Same as RAM
address 5264
(decimal).
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Host Com- | Transmission speed 10001 | 2711 | 26385 | 6711 X X - Same as RAM
munication address 5266

(decimal).
Data format (data length) | 10002 | 2712 | 26386 | 6712 X X - Same as RAM
address 5267

(decimal).
Data format (parity) 10003 | 2713 | 26387 | 6713 X X - Same as RAM
address 5268

(decimal).
Data format (stop bits) 10004 | 2714 | 26388 | 6714 X X - Same as RAM
address 5269

(decimal).
Response time-out 10005 | 2715 | 26389 | 6715 X X - Same as RAM
address 5270

(decimal).

(Reserved for future use.) | 10006 | 2716 {26390 | 6716 | A | A | A | A -

Address re- | Address link setting 1 10656 | 29A0 | 27040 | 69A0 -
placement | Address link setting 2 10657 | 29A1 | 27041 | 69A1 —
Address link setting 3 10658 | 29A2 | 27042 | 69A2 -
Address link setting 4 10659 | 29A3 | 27043 | 69A3 -
Address link setting 5 10660 | 29A4 | 27044 | 69A4 -
Address link setting 6 10661 | 29A5 | 27045 | 69A5 -
Address link setting 7 10662 | 29A6 | 27046 | 69A6 -
Address link setting 8 10663 | 29A7 | 27047 | 69A7 -
Address link setting 9 10664 | 29A8 | 27048 | 69A8 -

Address link setting 10 10665 | 29A9 | 27049 | 69A9 -
Address link setting 11 10666 | 29AA | 27050 | 69AA —
Address link setting 12 10667 | 29AB | 27051 | 69AB —
Address link setting 13 10668 | 29AC | 27052 | 69AC —
Address link setting 14 10669 | 29AD | 27053 | 69AD —
Address link setting 15 10670 | 29AE | 27054 | 69AE -
Address link setting 16 10671 | 29AF | 27055 | 69AF -
Address link setting 17 10672 | 29B0 | 27056 | 69B0 -
Address link setting 18 10673 | 29B1 | 27057 | 69B1 -
Address link setting 19 10674 | 29B2 | 27058 | 69B2 —
Address link setting 20 10675 | 29B3 | 27059 | 69B3 —
Address link setting 21 10676 | 29B4 | 27060 | 69B4 —
Address link setting 22 10677 | 29B5 | 27061 | 69B5 -
Address link setting 23 10678 | 29B6 | 27062 | 69B6 -
Address link setting 24 10679 | 29B7 | 27063 | 69B7 —
Address link setting 25 10680 | 29B8 | 27064 | 69B8 —
Address link setting 26 10681 | 29B9 | 27065 | 69B9 —
Address link setting 27 10682 | 29BA | 27066 | 69BA —
Address link setting 28 10683 | 29BB | 27067 | 69BB —
Address link setting 29 10684 | 29BC | 27068 | 69BC —
Address link setting 30 10685 | 29BD | 27069 | 69BD -
Address link setting 31 10686 | 29BE | 27070 | 69BE -
Address link setting 32 10687 | 29BF | 27071 | 69BF -
Address link setting 33 10688 | 29C0 | 27072 | 69CO -

10-59



- —— - o = . ; [ 4
A® Usun 1200 woaswa »aa L 028883472 & @add1 B4 sales@add-furnace.com a2b"

(D]D) Add Furnace Co.,Ltd. | | '
! +66 808170170 “ 16621086000 @ www.add-furnace.com

Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal | Hex |Read|Write|Read |Write
Address re- | Address link setting 34 10689 | 29C1 | 27073 | 69C1 —
placement | Address link setting 35 10690 | 29C2 | 27074 | 69C2 —
Address link setting 36 10691 | 29C3 | 27075 | 69C3 —
Address link setting 37 10692 | 29C4 | 27076 | 69C4 —
Address link setting 38 10693 | 29C5 | 27077 | 69C5 —
Address link setting 39 10694 | 29C6 | 27078 | 69C6 —
Address link setting 40 10695 | 29C7 | 27079 | 69C7 -
Address link setting 41 10696 | 29C8 | 27080 | 69C8 -
Address link setting 42 10697 | 29C9 | 27081 | 69C9 -
Address link setting 43 10698 | 29CA | 27082 | 69CA -
Address link setting 44 10699 | 29CB | 27083 | 69CB —
Address link setting 45 10700 | 29CC | 27084 | 69CC -
Address link setting 46 10701 | 29CD | 27085 | 69CD -
Address link setting 47 10702 | 29CE | 27086 | 69CE -
Address link setting 48 10703 | 29CF | 27087 | 69CF -
Address link setting 49 10704 | 29D0 | 27088 | 69D0 —
Address link setting 50 10705 | 29D1 | 27089 | 69D1 —
Address link setting 51 10706 | 29D2 | 27090 | 69D2 —
Address link setting 52 10707 | 29D3 | 27091 | 69D3 —
Address link setting 53 10708 | 29D4 | 27092 | 69D4 —
Address link setting 54 10709 | 29D5 | 27093 | 69D5 -
Address link setting 55 10710 | 29D6 | 27094 | 69D6 -
Address link setting 56 10711 | 29D7 | 27095 | 69D7 -
Address link setting 57 10712 | 29D8 | 27096 | 69D8 -
Address link setting 58 10713 | 29D9 | 27097 | 69D9 -
Address link setting 59 10714 | 29DA | 27098 | 69DA -
Address link setting 60 10715 | 29DB | 27099 | 69DB -
Address link setting 61 10716 | 29DC | 27100 | 69DC -
Address link setting 62 10717 | 29DD | 27101 | 69DD -
Address link setting 63 10718 | 29DE | 27102 | 69DE —
Address link setting 64 10719 | 29DF | 27103 | 69DF —
Replacement address 1 15360 | 3C00 | 31744 | 7C00 —
Replacement address 2 15361 | 3C01 | 31745 | 7CO1 —
Replacement address 3 15362 | 3C02 | 31746 | 7C02 —
Replacement address 4 15363 | 3C03 | 31747 | 7C03 -
Replacement address 5 15364 | 3C04 | 31748 | 7C04 -
Replacement address 6 15365 | 3C05 | 31749 | 7C05 -
Replacement address 7 15366 | 3C06 | 31750 | 7C06 -
Replacement address 8 15367 | 3C07 | 31751 | 7C07 -
Replacement address 9 15368 | 3C08 | 31752 | 7C08 -
Replacement address 10 | 15369 | 3C09 | 31753 | 7C09 -
Replacement address 11 | 15370 | 3COA | 31754 | 7COA -
Replacement address 12 | 15371 | 3COB | 31755 | 7COB —
Replacement address 13 | 15372 | 3COC | 31756 | 7COC —
Replacement address 14 | 15373 | 3COD | 31757 | 7COD —
Replacement address 15 | 15374 | 3COE | 31758 | 7COE —
Replacement address 16 | 15375 | 3COF | 31759 | 7COF —
Replacement address 17 | 15376 | 3C10 | 31760 | 7C10 —
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
Address re- |Replacement address 18 | 15377 | 3C11 | 31761 | 7C11 —
placement | Replacement address 19 | 15378 | 3C12 | 31762 | 7C12 —
Replacement address 20 | 15379 | 3C13 | 31763 | 7C13 —
Replacement address 21 | 15380 | 3C14 | 31764 | 7C14 —
Replacement address 22 | 15381 | 3C15 | 31765 | 7C15 —
Replacement address 23 | 15382 | 3C16 | 31766 | 7C16 -
Replacement address 24 | 15383 | 3C17 | 31767 | 7C17 -
Replacement address 25 | 15384 | 3C18 | 31768 | 7C18 -
Replacement address 26 | 15385 | 3C19 | 31769 | 7C19 -
Replacement address 27 | 15386 | 3C1A | 31770 | 7C1A -
Replacement address 28 | 15387 | 3C1B | 31771 | 7C1B —
Replacement address 29 | 15388 | 3C1C | 31772 | 7C1C -
Replacement address 30 | 15389 | 3C1D | 31773 | 7C1D -
Replacement address 31 | 15390 | 3C1E | 31774 | 7C1E -
Replacement address 32 | 15391 | 3C1F | 31775 | 7C1F -
Replacement address 33 | 15392 | 3C20 | 31776 | 7C20 —
Replacement address 34 | 15393 | 3C21 | 31777 | 7C21 —
Replacement address 35 | 15394 | 3C22 | 31778 | 7C22 —
Replacement address 36 | 15395 | 3C23 | 31779 | 7C23 —
Replacement address 37 | 15396 | 3C24 | 31780 | 7C24 =
Replacement address 38 | 15397 | 3C25 | 31781 | 7C25 -
Replacement address 39 | 15398 | 3C26 | 31782 | 7C26 -
Replacement address 40 | 15399 | 3C27 | 31783 | 7C27 -
Replacement address 41 | 15400 | 3C28 | 31784 | 7C28 -
Replacement address 42 | 15401 | 3C29 | 31785 | 7C29 -
Replacement address 43 | 15402 | 3C2A | 31786 | 7C2A -
Replacement address 44 | 15403 | 3C2B | 31787 | 7C2B -
Replacement address 45 | 15404 | 3C2C | 31788 | 7C2C —
Replacement address 46 | 15405 | 3C2D | 31789 | 7C2D -
Replacement address 47 | 15406 | 3C2E | 31790 | 7C2E —
Replacement address 48 | 15407 | 3C2F | 31791 | 7C2F —
Replacement address 49 | 15408 | 3C30 | 31792 | 7C30 —
Replacement address 50 | 15409 | 3C31 | 31793 | 7C31 —
Replacement address 51 | 15410 | 3C32 | 31794 | 7C32 —
Replacement address 52 | 15411 | 3C33 | 31795 | 7C33 -
Replacement address 53 | 15412 | 3C34 | 31796 | 7C34 -
Replacement address 54 | 15413 | 3C35 | 31797 | 7C35 -
Replacement address 55 | 15414 | 3C36 | 31798 | 7C36 -
Replacement address 56 | 15415 | 3C37 | 31799 | 7C37 -
Replacement address 57 | 15416 | 3C38 | 31800 | 7C38 -
Replacement address 58 | 15417 | 3C39 | 31801 | 7C39 -
Replacement address 59 | 15418 | 3C3A | 31802 | 7C3A —
Replacement address 60 | 15419 | 3C3B | 31803 | 7C3B -
Replacement address 61 | 15420 | 3C3C | 31804 | 7C3C —
Replacement address 62 | 15421 | 3C3D | 31805 | 7C3D —
Replacement address 63 | 15422 | 3C3E | 31806 | 7C3E —
Replacement address 64 | 15423 | 3C3F | 31807 | 7C3F —
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

Reception | Monitored address 1 10736 | 29F0 | 27120 | 69F0 —

monitoring | Monitoring time 1 10737 | 29F1 | 27121 | 69F1 -
Monitoring mode 1 10738 | 29F2 | 27122 | 69F2 -
Monitored address 2 10739 | 29F3 | 27123 | 69F3 —
Monitoring time 2 10740 | 29F4 | 27124 | 69F4 -
Monitoring mode 2 10741 | 29F5 | 27125 | 69F5 —
Monitored address 3 10742 | 29F6 | 27126 | 69F6 —
Monitoring time 3 10743 | 29F7 | 27127 | 69F7 -
Monitoring mode 3 10744 | 29F8 | 27128 | 69F8 -
Monitored address 4 10745 | 29F9 | 27129 | 69F9 —
Monitoring time 4 10746 | 29FA | 27130 | 69FA -
Monitoring mode 4 10747 | 29FB | 27131 | 69FB -
Reception access error 1 15968 | 3E60 | 32352 | 7E60 X X —
Reception access error 2 15969 | 3E61 | 32353 | 7E61 X X —
Reception access error 3 15970 | 3E62 | 32354 | 7E62 X X -
Reception access error4 | 15971 | 3E63 | 32355 | 7E63 X X —
Reception access error 1 15972 | 3E64 | 32356 | 7E64 X X -
(latch)
Reception access error2 | 15973 | 3E65 | 32357 | 7E65 X X -
(latch)
Reception access error3 | 15974 | 3E66 | 32358 | 7E66 X X -
(latch)
Reception access error4 | 15975 | 3E67 | 32359 | 7E67 X X -
(latch)
Reception access error 15976 | 3E68 | 32360 | 7E68 -
latch clear 1
Reception access error 15977 | 3E69 | 32361 | 7E69 -
latch clear 2
Reception access error 15978 | 3E6A | 32362 | 7E6A -
latch clear 3
Reception access error 15979 | 3E6B | 32363 | 7E6B -
latch clear 4

PID PID1 proportional band 12288 | 3000 | 28672 | 7000 1
PID1 integral time 12289 | 3001 | 28673 | 7001 C
PID1 derivative time 12290 | 3002 | 28674 | 7002 C
PID1 manual reset 12291 | 3003 | 28675 | 7003 1
PID1 output low limit 12292 | 3004 | 28676 | 7004 1
PID1 output high limit 12293 | 3005 | 28677 | 7005 1
PID2 proportional band 12294 | 3006 | 28678 | 7006 1
PID2 integral time 12295 | 3007 | 28679 | 7007 C
PID2 derivative time 12296 | 3008 | 28680 | 7008 C
PID2 manual reset 12297 | 3009 | 28681 | 7009 1
PID2 output low limit 12298 | 300A | 28682 | 700A 1
PID2 output high limit 12299 | 300B | 28683 | 700B 1
PID3 proportional band 12300 | 300C | 28684 | 700C 1
PID3 integral time 12301 | 300D | 28685 | 700D C
PID3 derivative time 12302 | 300E | 28686 | 700E C
PID3 manual reset 12303 | 300F | 28687 | 700F 1
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex [Read|Write|Read|Write
PID PID3 output low limit 12304 | 3010 | 28688 | 7010
PID3 output high limit 12305| 3011 | 28689 | 7011
PID4 proportional band 12306 | 3012 | 28690 | 7012

PID4 integral time 12307 | 3013 | 28691 | 7013
PID4 derivative time 12308 | 3014 | 28692 | 7014
PID4 manual reset 12309 | 3015 | 28693 | 7015
PID4 output low limit 12310 3016 | 28694 | 7016

PID4 output high limit 12311| 3017 | 28695 | 7017
PID5 proportional band 12312| 3018 | 28696 | 7018

PID5 integral time 12313] 3019 | 28697 | 7019
PID5 derivative time 12314 | 301A | 28698 | 701A
PID5 manual reset 12315| 301B | 28699 | 701B
PID5 output low limit 12316 | 301C | 28700 | 701C

PID5 output high limit 12317| 301D | 28701 | 701D
PID6 proportional band 12318 | 301E | 28702 | 701E

PID6 integral time 12319 | 301F | 28703 | 701F
PID6 derivative time 12320| 3020 | 28704 | 7020
PID6 manual reset 12321 3021 | 28705 | 7021
PID6 output low limit 12322 3022 | 28706 | 7022

PID6 output high limit 12323 | 3023 | 28707 | 7023
PID7 proportional band 12324 | 3024 | 28708 | 7024

PID7 integral time 12325 3025 | 28709 | 7025
PID7 derivative time 12326 | 3026 | 28710 | 7026
PID7 manual reset 12327 3027 | 28711 | 7027
PID7 output low limit 12328| 3028 | 28712 | 7028

PID7 output high limit 12329 3029 | 28713 | 7029
PID8 proportional band 12330| 302A | 28714 | 702A

PID8 integral time 12331| 302B | 28715 | 702B
PID8 derivative time 12332 302C | 28716 | 702C
PID8 manual reset 12333| 302D | 28717 | 702D
PID8 output low limit 12334 | 302E | 28718 | 702E

PID8 output high limit 12335 | 302F | 28719 | 702F

PID1 proportional band 12336 3030 | 28720 | 7030
(cool)

s === |Anlnl=|=|=|=|AlAl=|=|=|=|AlAl=|=|=|=-|AalAa|l=|=|=|=-|Aala|=|=]|—=

PID1 integral time (cool) | 12337 3031 | 28721 | 7031 C
PID1 derivative time (cool) | 12338 | 3032 | 28722 | 7032 C
(Reserved for future use.) |12339| 3033 {28723 | 7033 | A | A | A | A 1
PID1 output low limit 12340 | 3034 | 28724 | 7034 1
(cool)

PID1 output high limit 12341 3035 | 28725 | 7035 1
(cool)

PID2 proportional band 12342| 3036 | 28726 | 7036 1
(cool)

PID2 integral time (cool) 12343 | 3037 | 28727 | 7037 C
PID2 derivative time (cool) | 12344 | 3038 | 28728 | 7038 C

(Reserved for future use.) |[12345| 3039 (28729 | 7039 | A | A | A | A 1
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile{Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal | Hex |Read|Write|Read |Write

PID PID2 output low limit 12346 | 303A | 28730 | 703A 1
(cool)
PID2 output high limit 12347 | 303B | 28731 | 703B 1
(cool)
PID3 proportional band 12348 | 303C | 28732 | 703C 1
(cool)
PID3 integral time (cool) | 12349 | 303D | 28733 | 703D C
PID3 derivative time (cool) | 12350 | 303E | 28734 | 703E C
(Reserved for future use.) |12351| 303F |28735|703F | A | A | A | A 1
PID3 output low limit 12352 | 3040 | 28736 | 7040 1
(cool)
PID3 output high limit 12353 | 3041 | 28737 | 7041 1
(cool)
PID4 proportional band 12354 | 3042 | 28738 | 7042 1
(cool)
PID4 integral time (cool) 12355| 3043 | 28739 | 7043 C
PID4 derivative time (cool) | 12356 | 3044 | 28740 | 7044 C
(Reserved for future use.) | 12357 | 3045 (28741 | 7045 | A | A | A | A 1
PID4 output low limit 12358 | 3046 | 28742 | 7046 1
(cool)
PID4 output high limit 12359 | 3047 | 28743 | 7047 1
(cool)
PID5 proportional band 12360 | 3048 | 28744 | 7048 1
(cool)
PID5 integral time (cool) | 12361 | 3049 | 28745 | 7049 C
PID5 derivative time (cool) | 12362 | 304A | 28746 | 704A C
(Reserved for future use.) |12363| 304B (28747 |704B | A | A | A | A 1
PID5 output low limit 12364 | 304C | 28748 | 704C 1
(cool)
PID5 output high limit 12365 | 304D | 28749 | 704D 1
(cool)
PID6 proportional band 12366 | 304E | 28750 | 704E 1
(cool)
PID6 integral time (cool) | 12367 | 304F | 28751 | 704F C
PID6 derivative time (cool) | 12368 | 3050 | 28752 | 7050 C
(Reserved for future use.) | 12369 | 3051 {28753 | 7051 | A | A | A | A 1
PID6 output low limit 12370| 3052 | 28754 | 7052 1
(cool)
PID6 output high limit 12371 3053 | 28755 | 7053 1
(cool)
PID7 proportional band 12372| 3054 | 28756 | 7054 1
(cool)
PID7 integral time (cool) 12373 | 3055 | 28757 | 7055 C
PID7 derivative time (cool) | 12374 | 3056 | 28758 | 7056 C
(Reserved for future use.) |12375| 3057 [28759 | 7057 | A | A | A | A 1
PID7 output low limit 12376 | 3058 | 28760 | 7058 1
(cool)
PID7 output high limit 12377 | 3059 | 28761 | 7059 1
(cool)
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
PID PID8 proportional band 12378 | 305A | 28762 | 705A 1

(cool)

PID8 integral time (cool) | 12379 | 305B | 28763 | 705B C

PID8 derivative time (cool) | 12380 | 305C | 28764 | 705C C

(Reserved for future use.) |12381|305D [28765 705D | A | A | A | A 1

PID8 output low limit 12382 | 305E | 28766 | 705E 1

(cool)

PID8 output high limit 12383 | 305F | 28767 | 705F 1

(cool)

Event Internal event 1 main 13056 | 3300 | 29440 | 7300 S Same as RAM

setting address 7501
(decimal).

Internal event 1 sub- 13057 | 3301 | 29441 | 7301 S Same as RAM

setting address 7502
(decimal).

Internal event 2 main 13058 | 3302 | 29442 | 7302 S Same as RAM

setting address 7506
(decimal).

Internal event 2 sub- 13059 | 3303 | 29443 | 7303 S Same as RAM

setting address 7507
(decimal).

Internal event 3 main 13060 | 3304 | 29444 | 7304 S Same as RAM

setting address 7511
(decimal).

Internal event 3 sub- 13061 | 3305 | 29445 | 7305 S Same as RAM

setting address 7512
(decimal).

Internal event 4 main 13062 | 3306 | 29446 | 7306 S Same as RAM

setting address 7516
(decimal).

Internal event 4 sub- 13063 | 3307 | 29447 | 7307 S Same as RAM

setting address 7517
(decimal).

Internal event 5 main 13064 | 3308 | 29448 | 7308 S Same as RAM

setting address 7521
(decimal).

Internal event 5 sub- 13065 | 3309 | 29449 | 7309 S Same as RAM

setting address 7522
(decimal).

Internal event 6 main 13066 | 330A | 29450 | 730A S Same as RAM

setting address 7526
(decimal).

Internal event 6 sub- 13067 | 330B | 29451 | 730B S Same as RAM

setting address 7527
(decimal).

Internal event 7 main 13068 | 330C | 29452 | 730C S Same as RAM

setting address 7531
(decimal).

Internal event 7 sub- 13069 | 330D | 29453 | 730D S Same as RAM

setting address 7532
(decimal).

10-65



= - - o - y : [ 4
A A Usun 1200 woaswa »aa L 028883472 @ @addi1 B4 sales@add-furnace.com OZb"

(D]D) Add Furnace Co.,Ltd. a ;
66808170170 9@ 16621086000 & www.add-furnace.com

Chapter 10. List of Communication Data

Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write
Event Internal event 8 main 13070 | 330E | 29454 | 730E S Same as RAM
setting address 7536
(decimal).
Internal event 8 sub- 13071 | 330F | 29455 | 730F S Same as RAM
setting address 7537
(decimal).
LSP LSP1 SP 13312 | 3400 | 29696 | 7400 P Same as RAM
address 7541
(decimal).
LSP2 SP 13313 | 3401 | 29697 | 7401 P Same as RAM
address 7542
(decimal).
LSP3 SP 13314 | 3402 | 29698 | 7402 P Same as RAM
address 7546
(decimal).
LSP4 SP 13315 | 3403 | 29699 | 7403 P Same as RAM
address 7547
(decimal).
LSP5 SP 13316 | 3404 | 29700 | 7404 P Same as RAM
address 7551
(decimal).
LSP6 SP 13317 | 3405 | 29701 | 7405 P Same as RAM
address 7552
(decimal).
LSP7 SP 13318 | 3406 | 29702 | 7406 P Same as RAM
address 7556
(decimal).
LSP8 SP 13319 | 3407 | 29703 | 7407 P Same as RAM
address 7557
(decimal).
LSP1 PID 13440 | 3480 | 29824 | 7480 - Same as RAM
address 7006
(decimal).
LSP2 PID 13441 | 3481 | 29825 | 7481 - Same as RAM
address 7010
(decimal).
LSP3 PID 13442 | 3482 | 29826 | 7482 - Same as RAM
address 7014
(decimal).
LSP4 PID 13443 | 3483 | 29827 | 7483 - Same as RAM
address 7018
(decimal).
LSP5 PID 13444 | 3484 | 29828 | 7484 - Same as RAM
address 7022
(decimal).
LSP6 PID 13445 | 3485 | 29829 | 7485 - Same as RAM
address 7026
(decimal).
LSP7 PID 13446 | 3486 | 29830 | 7486 - Same as RAM
address 7030
(decimal).
LSP8 PID 13447 | 3487 | 29831 | 7487 — Same as RAM
address 7034
(decimal).
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Bank Item RAM address | Nonvolatile RAM  [Nonvolatile|Decimal Notes
memory ad- memory | point
dress

Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Instrument | Representative alarm 14336| 3800 | 30720 | 7800 X X - Bit 0: PV

Status error(ALD I to

1 L03)

Bit 1: RSP error
(RLES/0B)

Bit 2: CT/VT er-
ror (AL 11/ 12)
Bit 3: MFB input
error (ALET)

Bit 4: Undefined
Bit 5: Motor ad-
justment error
(AL 10

Bits 6-7: Unde-
fined

Bit 8: Initializa-
tion error
(RLBG/B3/84)

Bit 9: Undefined
Bit 10: PLC link
error (ALS 1)

Bit 11: Nonvola-
tile memory ac-
cess error (AL )
Bit 12: A/D
conversion error
AL/ 1/72)
Bit 13: Set-
tings error

(RLB /35/97)

Bit 14: Adjust-
ment value error

(RLBE/9B)
Bit 15: Internal
error (ALAY)
DO state 14337 | 3801 | 30721 | 7801 X X - Same as RAM
address 9205
(decimal).
Dl state 14338 | 3802 | 30722 | 7802 X X - Same as RAM
address 9206
(decimal).
Instrument | RUN/READY status 14352 | 3810 | 30736 | 7810 X X -
Status AUTO/MANUAL status 14353 | 3811 | 30737 | 7811 x X -
2 AT stop/start status 14354| 3812 | 30738 | 7812 X X -
LSP/RSP status 14355| 3813 | 30739 | 7813 X X —
Constant value operation | 14359 | 3817 | 30743 | 7817 X X -
/ pattern operation status
Loop PV 14356 | 3814 | 30740 | 7814 X X P
Loop SP 14357 | 3815 | 30741 | 7815 X X P
MV 14358 | 3816 | 30742 | 7816 X X 1
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Bank Item RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point

dress
Decimal| Hex |Decimal| Hex |Read|Write|Read|Write

Instrument | RSP 14416 | 3850 | 30800 | 7850 X X P Same as RAM
Status address 7001
3 (decimal).
MFB opening (including | 14417 | 3851 | 30801 | 7851 X X 1 Same as RAM
estimate) address 9108
(decimal).

CT1 current when output | 14418 | 3852 | 30802 | 7852 X X S Same as RAM
ON address 9110
(decimal).

CT2 current when output | 14419 | 3853 | 30803 | 7853 X X S Same as RAM
ON address 9111
(decimal).
Instrument | Heat MV 14420 | 3854 | 30804 | 7854 X X 1 Same as RAM
Status address 9106
3 (decimal).
Cool MV 14421 | 3855 | 30805 | 7855 X X 1 Same as RAM
address 9107
(decimal).
Operation LSP group No. 14592 | 3900 | 30976 | 7900 O O - Same as RAM
address 9103
(decimal). Writ-
able if there
are no internal
contacts.
Present LSP 14593 | 3901 | 30977 | 7901 P Same as RAM
address 9123
(decimal).

MV 14594 | 3902 | 30978 | 7902 O O 1 |SameasRAM
address 9105
(decimal).
Writable in
manual mode
RUN/READY 14595 | 3903 | 30979 | 7903 | | —  |SameasRAM
address 9002
(decimal).
Writable if there
are no internal
contacts.
AUTO/MANUAL 14596 | 3904 | 30980 | 7904 ] O - |SameasRAM
address 9001
(decimal).
Writable under
other conditions
if there are no
internal con-
tacts.

AT stop/start selection 14597 | 3905 | 30981 | 7905 a a - Same as RAM
address 9004
(decimal).
LSP/RSP mode selection 14598 | 3906 | 30982 | 7906 O O - Same as RAM
address 9003
(decimal).
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Bank ltem RAM address | Nonvolatile RAM  |Nonvolatile|Decimal Notes
memory ad- memory | point
dress
Decimal| Hex |Decimal| Hex [Read|Write|Read|Write

PID group in | P (Proportional Band) in 14848 | 3A00 | 31232 | 7A00 1

use use
| (Integral time) in use 14849 | 3A01 | 31233 | 7A01 C
D (Derivative time) in use | 14850 | 3A02 | 31234 | 7A02 C
Manual Reset in use 14851 | 3A03 | 31235 | 7A03 1
Output low limit in use 14852 | 3A04 | 31236 | 7A04 1
Output high limit in use 14853 | 3A05 | 31237 | 7A05 1
P (Proportional Band) 14854 | 3A06 | 31238 | 7A06 1
(Cool) in use
I (Integral time) (Cool) in 14855 | 3A07 | 31239 | 7A07 C
use
D (Derivative time) (Cool) |14856 | 3A08 | 31240 | 7A08 C
in use

PID group in | (Reserved for future use.) | 14857 | 3A09 (31241 | 7A09 | A | A | A | A 1

use Output low limit (Cool) 14858 | 3A0A | 31242 | 7A0A 1
in use
Output high limit (Cool) 14859 | 3A0B | 31243 | 7A0B 1
in use

Monitoring |Clear monitoring informa- | 15935 | 3E3F | 32319 | 7E3F -

information |tion
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Chapter 11. Maintenance and Troubleshooting

/\WARNING

0 To remove dirt from this device, wipe it with a soft dry cloth.

Never use an organic solvent such as paint thinner or benzene, or a detergent.

CE Do not use this device in wet places or with wet hands.

There is a danger of electric shock.

H Maintenance

@ Cleaning
To remove dirt from this device, wipe it with a soft dry cloth.

Never use an organic solvent such as thinner or benzene.

@ Parts replacement

Do not replace any parts of this device.

@ Fuse replacement

When replacing the fuse for the power wiring, use a fuse that meets the following
conditions:

Standards compliance: IEC 60127

Speed: time-lag (T)
Rated voltage: 250 V AC
Rated current: 1 A (AC models, DC models)
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Chapter 11. Maintenance and Troubleshooting

Bl Alarm codes and countermeasures

This section describes the alarm codes that are displayed if an error occurs and

describes countermeasures.

@ Input error

Alarm Description Cause Corrective action
code*!

ALO ! PV input error (over Sensor burnout, incorrect wiring Check the wiring.
range) Incorrect settings for PV input Check the PV input range type (CCC !) and other

range type, etc. settings.

ALOe PV input error (under Sensor burnout, incorrect wiring Check the wiring.
range) Incorrect settings for PV input Check the PV input range type (CCC 1) and other

range type, etc. settings.

ALO3 Reference junction Measurement range error in Make sure that the ambient temperature is
compensation (cold terminal temperature at reference | within the specifications of this product.
junction compensation) |junction compensation
error
RTD input error Sensor burnout, incorrect wiring Check the wiring.

RLOS RSP input error (over Sensor burnout, incorrect wiring Check the wiring.
range) Incorrect settings for RSP input Check the RSP input range type (LT i8) and

range type, etc. other settings.

RLOB RSP input error (under Sensor burnout, incorrect wiring Check the wiring.
range) Incorrect settings for RSP input Check the RSP input range type (LT i8) and

range type, etc. other settings.

ALOD MEB input error MFB burnout, incorrect wiring Check the wiring.

AL 1D Motor adjustment error | MFB automatic adjustment failure | Check the wiring and readjust.

Incorrect setting of adjustment Check the adjustment value when fully open
value during manual adjustment | and the adjustment value when fully closed.

AL CT1/CT input error Current input exceeding the high | « Use a current transformer with a number of

limit of the display range turns that matches the display range.
+ Check the number of CT turns and the
settings.
+» Check the settings and the number of times
the power wire passes through the CT.
Incorrect wiring Check the wiring.
AL 12 CT2/VT input error Current (voltage) input exceeding | For a model with two CT inputs,
the high limit of the display range « Use a current transformer with a number of
turns that matches the display range.
+ Check the number of CT turns and the
settings.
+ Check the settings and the number of times
the power wire passes through the CT.
For a CT/VT model,
« Check the primary and secondary voltage
values of the VT.
Incorrect wiring Check the wiring.
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@ Operation or setting error

Alarm Description Cause Corrective action
code*!
ALSD Loader cable error The USB loader cable (A to micro-B) is | Use the USB loader cable (A to micro-B).
not being used to connect the loader.
ALS | PLC link error Incorrect PLC link setup Check the PLC link setup.
Incorrect communication setup on Review the communication setup of the
the PLC connected PLC.
Incorrect network configuration Do not connect anything other than
the C1M/C1A/C2/C3/PLC to the RS-485
communication line.
Incorrect wiring Check if the RS-485 communication line is
properly connected.
@ Instrument errors
Alarm Description Cause Corrective action
code*!
AL PV A/D conversion error | A/D conversion unit failure Turn the power off and then on again.
ALY RSP A/D conversion error L .
AL MFB A/D conversion If the alarm is tﬂggered when thg power is
error turned on again, replace the device.
AL Nonvolatile memory Temporary communication error,
error corruption of written data, or failure
ALBD Nonvolatile memory not | of this device
initialized
ALB ! Settings area error*2 The problem can be corrected with the
following procedure:
« Initialize the settings
« Write the setting again
If this procedure does not correct the
problem, replace the device.
ALBe Adjustment value area Turn the power off and then on again.
error*2 - .
ALB3 Internal system error If the alarm is tﬂggered when thg power is
turned on again, replace the device.
ALBY Settings initialization Turn the power off and then on again.
error - .
- If the alarm is triggered after turning
1
ALA5 Settings error the power on again, the problem can be
corrected with the following procedure:
- Initialize the settings**
« Write the setting again
If this procedure does not correct the
problem, replace the device.
ALYG Adjustment value error Turn the power off and then on again.
If the alarm is triggered after turning
the power on again, the problem can be
corrected with the following procedure:
« Restore adjustment values*3
If this procedure does not correct the
problem, replace the device.
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Alarm Description Cause Corrective action
code*1
ALa? Extended data memory | Pattern operation error, asset Turn the power off and then on again.
error information read/write error, or

. fd . fth If the alarm is triggered after turning
corruption of data written of the the power on again, the problem can be

extended data memory function, or | corrected with the following procedure:
failure of this device

RLA9 Internal program error | An internal error that interrupted - Initialize the settings**
execution of operation was detected. | . Write the setting again

If this procedure does not correct the
problem, replace the device.

*1. Multiple alarms may occur at the same time. If the corrective action for one of the alarms says that the device should be
replaced, it should be replaced.

*2.This error may occur when updating the firmware.

*3. If the area in memory for restoring the adjustment value has been corrupted, the value cannot be restored.
M Starting calibration and inspection (p. 12-1) (for how to perform the restore operation)

M 7 n Initializing the settings (p. 12-7) (for how to initialize the settings)
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H Operation when a PV input error occurs
If a PV input error occurs, this device will operate as follows.
Control output: Whether to continue operation can be specified.
Other operations: Operation continues.

If the PV input is abnormal, this device displays the alarm codes and values shown
in the tables below. What is displayed varies depending on the sensor type.

Input type Error PV input range type Indication Alarm code
Burnout 1-28 Upscale (110 % FS) ALD !
Reference junction
h | compensation (cold
ermocouple junction compensation) 1-28 Unknown ALO3
error
Resistor burnout
41-70 Upscale (110 % FS) ALO !
Line A burnout
Line B burnout ALDH
RTD 41-70 Upscale (110 % FS)* ALO3
2- or 3-wire burnout
(ALDOQ)
41-44 Downscale (-235 °C) ALOC
Short circuit, lines A and B
45-70 Downscale (=10 % FS) ALOS
DC voltage (mV) Burnout 81-83 Upscale (110 % FS) AL !
84 Unknown (around 0 % FS) None
86 Downscale (=10 % FS) ALOC
87 Unknown (around 0 % FS) None
DC voltage (V) Burnout
88 Unknown (around 0 % FS) None
91 Downscale (—10 % FS) ALD
92 Unknown (around 50 % FS) None
89 Unknown (around 0 % FS) None
DC current Burnout
20 Downscale (-10 % FS) L0

* It may be upscaled after the indicated value drops for a short period of time.
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H Operation when an RSP input error occurs
If an RSP input error occurs, all operations will continue.

If the RSP input is abnormal, this device will display the alarm codes and values
shown in the tables below.

Input type Error RSP input range type Indication Alarm code
84 Downscale (0 % FS) None
86 Downscale (=10 % FS) ALD
87 Downscale (0 % FS) None
DC voltage (V) Burnout
88 Downscale (0 % FS) None
91 Downscale (=10 % FS) ALOG
92 Unknown (around 50 % FS) None
89 Unknown (around 0 % FS) None
DC current Burnout
920 Downscale (=10 % FS) ALD

H If an error occurs in communication with model SLP-C1F

When this device is communicating with a PC running SLP-CI1F that is
connected using a USB loader cable (A to micro-B), reading or writing may fail.

In this case, unplug the USB loader cable (A to micro-B) from the PC’s USB
connector, wait at least 10 seconds, and then plug it in again.
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H Updating the firmware

If necessary, update the firmware using the procedure described in this section.

m Handling Precautions

« This device will stop functioning during the update. Please update the
firmware when it will not affect your machines or equipment.

« Be sure to use a loader cable.

@ The folder for updates
Updaters are stored in the FwUpdates folder where the SLP-CIF is installed.
The following is the default installation folder.

C:\Program Files (x86)\SLP\SLPC1\FwUpdates

@ Update names

The names of updates vary depending on the model and ROM version as shown
below. Please select an appropriate update.

FWUP_ <model ID> _ <ROM version>.exe

Model ID
Model Model ID
M 84100109001
C1A 84100110001
C2,C3 84100111001

ROM versions are expressed in four digits. If the version is 1.02, the file name
ends with “_0102”

€7If there are no updates for the versions shown in B ROM version history
(p. App.-12), please download the latest version of the SLP-C1F Smart Loader
Package from Azbil's website.



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd.

) +66808170170 S 16621086000 (& www.ad¢-furnace.com

Chapter 11. Maintenance and Troubleshooting

@ Update procedure
1)

)
3)

Connect the PC to the controller whose firmware should be updated with a
USB loader cable.

Refer to “® Update names (p. 11-7)” and run an appropriate update.

Select the communication port from the options. When the program starts up,
the port of the controller is set as default. If you click [Auto Select], the port of
the loader cable connected to the PC will be set automatically.

a b

Auto Select Device Manager

Start

a: Name of the firmware update

b: Selected communication port No.: communication port name

E] Handling Precautions

)

« For the update for the C1M, if the 81441177-001 USB loader cable is not
connected, the communication port will not be set.

« For update for the C1A/C2/C3, if the SLP-ULCJAO USB loader cable (A to
micro-B) is not connected, the communication port will not be set.

Click [Start].

> The dialog box for confirming whether to start writing is displayed. Check
that the model of the controller, the current version, and the version after
the update are correct.
a

Confirm >

Version.

Start to write firmware?
Model :
> Version.|;|

Do not unplug the loader cable.
Do not turn off the power to the main unit.

Gance

a: Model of the controller to be updated
b: Current ROM version

c: ROM version after the update
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Chapter 11. Maintenance and Troubleshooting

@ Handling Precautions

« If the selected update does not match the model, the message “Can’t

support this instrument” will be displayed and the update will not be
executed.

« If the previous writing has failed, the model and current version may not
be displayed.

(5) Click [OK].

> Writing begins.

@l a - o X
COM Port
| | b
Auto Select Device Manager
Start
I Updating 20 %

a: Name of the firmware update

b: Selected communication port No.: communication port name

E] Handling Precautions

« Keep the loader cable connected during writing.

(6) When writing is complete, the writing result dialog box will be displayed. If
[Write Succeed.] is displayed, the update was successful.
a

Information *

Write Succeed.
Model :
Version.W— b

a: Model of the controller to be updated

b: ROM version after the update

[I] Handling Precautions

« If an error dialog box appears and writing is interrupted, close the update
and start again from step 1.

« If a problem occurs during writing, the display on the controller will
remain off even when the power is on. The display will turn on after the
next successful writing.

11-9
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Chapter 11. Maintenance and Troubleshooting

Note

o If AL81 (Settings area error) occurs after writing is complete, initialize the
settings.
(e Initializing the settings (p. 12-7)

o If other alarms occur:
€5~ W Alarm codes and countermeasures (p. 11-2)

11-10
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Chapter 12. Calibration and Inspection

/\CAUTION

® Do not switch to calibration/inspection mode while your equipment is operating.

When this device is in calibration/inspection mode, the state of control outputs and event
outputs cannot be changed, and these outputs do not function. Take this into consideration
when calibrating or inspecting this device.

[I] Handling Precautions

« It may be necessary to disconnect or reconnect the wiring for calibration and
inspection.
In this case, follow the warnings and cautions regarding wiring given in
Chapter 4. Wiring (p. 4-1).

» Use the SLP-C1F version 2.3.0 or later for calibration and inspection.
The user can calibrate and inspect the input and output functions of this device, and initialize the settings.

The following are available:

« I/O inspection (external contact input, control output and event output, key input)
« PV input calibration

« RSP input calibration

o CT / micro CT / VT input calibration

« Current output / voltage output calibration

Use the SLP-C1F Smart Loader Package for calibration and inspection.

H Starting calibration and inspection
Supply power from the power terminals (1 and 2) on the back of this device.
Use the USB loader cable (A to microB) for the connection.

Start the SLP-C1F Smart Loader Package to display the menu screen. Select [Menu]
— [Calibration and checking] from the pull-down menu. A dialog box saying
“Calibrate” will be displayed.

When [OK] is selected, the calibration and checking screen is displayed and this
device enters calibration/inspection mode.

When this device is in this mode, display field 2 shows EESE.

E] Handling Precautions
« Azbil Corporation will not be liable for problems caused by incorrect
calibration or inspection by the user.
To restore the values when the product was shipped during calibration or
inspection:
If you select [Command] — [Restore adjustment values] from the pull-
down menu, any current calibration settings will be discarded and the
values when the product was shipped will be restored. If you accidentally
execute this command during calibration or inspection, all the current
calibration data will be lost.
« Supply power from the power terminals on the back of this device. If the
power is supplied via the loader connector, this device cannot be warmed
up, calibrated, or inspected.

12-1
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Chapter 12. Calibration and Inspection

B Ending calibration and inspection

To end calibration or inspection, do either one of the following.

« On the calibration and checking screen of the Smart Loader Package, select [File]
— [Quit] from the pull-down menu.

o When you click the [X] icon in the upper right corner of the calibration and
checking screen, EESE disappears and this device returns to normal mode.

E] Handling Precautions

« If you disconnect the loader cable before completing calibration or
inspection with the Smart Loader Package, this device will remain in
calibration/inspection mode. To return this device to normal mode, turn
the power off and then on.

B Precautions for calibration

Failure to observe the following precautions will lead to poor accuracy.

« When calibrating the RTD input, use wires of the same type and length for the
three wires.

« Power this device for at least 1 hour before starting calibration to warm it up.

Calibrate this device within the ambient temperature range specified by the
standard conditions.

« Do not calibrate this device where it is exposed to wind or in a fluctuating
ambient temperature.

« Do not calibrate with instruments or conditions that do not satisfy the
specifications shown in (el | Measuring instruments required for calibration
(p. 12-2) below.

B Measuring instruments required for calibration

Measuring instrument Specifications

Reference current/ Accuracy: £0.025 % or less, minimum resolution (voltage): 1 pV
voltage generator or less, minimum resolution (current): 1 pA or less

Resistor Accuracy: £0.025 % or less, minimum resolution: 0.1 Q or less
Ammeter Accuracy: £0.05 % or less, minimum resolution: 1 pA or less
Voltmeter Accuracy: £0.025 % or less, minimum resolution: 1 pyV or less
Thermometer Accuracy: 0.1 °C or less, minimum resolution: 0.1 °C or less

12-2
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Chapter 12. Calibration and Inspection

H Calibration and inspection procedure
@ Inspection of I/0s

(1) Select the [I/0 check] tab.
(2) Select the desired item to check.

(3) Press [Execute].

For inputs (external contact input, key input), the status (ON/OFF) retained by this
device is loaded and displayed on the PC.

For outputs (control output, event output), the status (ON/OFF) selected by the
checkbox is output from the output terminals of this device.

@ PV input calibration
(1) Select the [PV/RSP input calibration] tab.
(2) Select “PV” from the input type options.
(3) Execute zero point adjustment before span adjustment.
(4) Press [Read].

(5) Apply the voltage, current, or resistance indicated on the right of the gain No.
to the PV input terminals.

Before application, connect this device to the measuring instrument as follows.

- For thermocouple input or mV input

Model C2/C3

Voltage generator -

@+

+ For RTD input

Model C2/C3

Resistor )

®

- For DC voltage/current input

(6)
™)
®)

Voltage Model c2/c3 | Current Model C2/C3
9+ 9+

Voltage generator - Current generator @ -
@ @

Continue the input for 30 seconds or longer.

Press [Write].

Return to step 4 and repeat the procedure until the calibration of the last gain

is completed.

12-3



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. .
+66 808170170 9@ 16621086000 & www.add-furnace.com

Chapter 12. Calibration and Inspection

@ RSP input calibration

—

(1) Select the [PV/RSP input calibration] tab.
(2) Select “RSP” from the input type options.
(3) Execute zero point adjustment before span adjustment.

(4) Press [Read].

(5) Apply the voltage or current indicated on the right of the gain No. to the RSP
input terminals.
Before application, connect this device to the measuring instrument as follows.

Voltage Current
Model C2/C3 Model C2/C3
Voltage generator (9 + Current generator ® +
(19 — 9 —

(6) Continue the input for 30 seconds or longer.
(7) Press [Write].

(8) Return to step 4 and repeat the procedure until the calibration of the last gain
is completed.

E] Handling Precautions

» When calibrating the PV/RSP input, be sure to adjust all gains according
to the model that is used.

» Warm up this device from power-on to the start of calibration.

« Connect external instruments for adjustment before starting warm-up to
achieve the following input statuses:

- Thermocouple: 0 mV input

- RTD: 100 Q input
- Voltage: 0 mV input
- Current: 0 mA input

« Do not leave the PV/RSP input terminals open during warm-up.

12-4
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Chapter 12. Calibration and Inspection

@ Current transformer (CT), micro CT, and voltage transformer (VT) input calibration

(1) Select the [CT /VT Input Calibration] tab.

(2) Select the channel to calibrate.

(3) Select [Zero] in the [Zero/Span] field.
Both the zero point and the span should be calibrated for one channel.
Therefore, after selecting a channel, first calibrate the zero point and then the
span.

(4) Press [Read].

(5) Keep applying the zero-point current or voltage to the CT/VT input terminals
of the selected channel for 30 seconds or longer.
Before application of current, connect this device to the measuring instrument
as shown.

- For CT input 1 or micro CT input 1

Model C2/C3

@D+
Current generator ® -

©)

- For CT input 2 or micro CT input 2

Model C2/C3

@

Current generator ® -

@+

« For VT

Model C2/C3

@

Voltage generator ® -

@+

(6) Press [Write].
(7) Select [Span] in the [Zero/Span] field.
(8) Press [Read].

(9) Keep applying the span current or voltage to the CT/VT input terminals of the
selected channel for 30 seconds or longer.

(10) Press [Write].

(11) If there are other channels to calibrate, return to step 4.

E] Handling Precautions

« When calibrating the CT input, apply a DC current (mA) to the input
terminals.

« The current to apply is different between CT input and micro CT input.

¢ When calibrating the VT input, connect a DC voltage (mV) to the input
terminals.
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Chapter 12. Calibration and Inspection

@ Current output / voltage output calibration
(1) Select the [Analog Output Calibration] tab.

(2) Select the channel to calibrate.
Control output 1 is indicated as “OUT1,” control output 2 is” OUT2,” and
auxiliary output is “AUX”

(3) Select [Zero] in the [Zero/Span] field.
Both the zero point and the span should be calibrated for one channel.
Therefore, after selecting a channel, first calibrate the zero point and then the
span.

(4) Press [Read].

(5) The current for zero-point calibration is output to the output terminal of the
selected channel. Keep this state for 30 seconds or longer.
The figures below illustrate how to connect the measuring instrument.

Control output 1 Control output 2
Model C2/C3 Model C2/C3
® + ®
Ammeter (9 — Ammeter @ —
® ® +

Auxiliary output: current

Model C2/C3
Ammeter (o) +
@ —
Auxiliary output: voltage
Model C2/C3
Voltmeter (6 +
@ —

(6) Check the current/voltage indicated by the ammeter/voltmeter to the 3rd digit
after the decimal point, enter it in [Adjustment value], and press [Write].

(7) Select [Span] in the [Zero/Span] field.
(8) Press [Read].

(9) The current for span calibration is output to the output terminal of the selected
channel. Keep this state for 30 seconds or longer.

(10) Check the current/voltage indicated by the ammeter/voltmeter to the 3rd digit
after the decimal point, enter it in [Adjustment value], and press [Write].

(11) If there are other channels to calibrate, return to step 4.

12-6
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Chapter 12. Calibration and Inspection

H Initializing the settings

If you select [Command] — [Setting initialization] from the pull-down menu
after starting calibration and inspection, the default settings can be restored.

Note

« (& B Standard bit numbers and standard numerical codes (p. App.-3)  (for
how to start calibration and inspection)

12-7
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-MEMO-
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Chapter 13. Disposal

Disposal of Electrical and Electronic Equipment (for Environmental Protection)

This is an industrial product subject to the WEEE Directive.

Do not dispose of electrical and electronic equipment in the same way as household waste.
Old products contain valuable raw materials and must be returned to an authorized collection

point for correct disposal or recycling.

13-1
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Chapter 14. Specifications

H Specifications

@ PV input
ltem Description
Number of inputs 1
Sampling cycle 25 (C3A/C3B only), 50, 100, 300, 500 ms
Thermocouple input
Thermocouple type K,J,E T,R,S,B,N(JISC1602:2015)
PL Il, PR40-20, Ni-Ni-Mo, Gold iron-Chromel (ASTM
E1751/E1751M-20)
WRe5/26 (ASTM E988-96 (reapproved 2002), JIS C
1602: 2015 (C thermocouple))
DIN U, DIN L (DIN 43710:1985)
Indication accuracy (under | C3A/C3B: £0.1 % rdg. £1 digit
standard conditions) C2A/C2B: 0.2 % FS +1 digit
(excluding reference junction compensation)
(for exceptions see the PV input range table)
Reference junction +0.5 °C (under standard conditions)
compensation (cold junction | (For every 1 °C outside the temperature range of
compensation) accuracy the standard conditions, the accuracy decreases
by + 0.05 °C))
Allowable input*! +1V
Input bias current +0.2 uA max., from the positive (+) terminal
Wiring resistance effect 0.2 pv/Q max.
Thermocouple/ 0.3-0.65 mm
compensating lead wire
diameter
Operation upon input wire | > M Operation when a PV input error occurs
burnout (p. 11-5)
RTD
RTD type Pt100 (JIS C 1604:2013)
JPt100 (JIS C 1604:1989)
Indication accuracy (under | C3A/C3B: +0.1 % rdg. =1 digit
standard conditions) C2A/C2B: 0.2 % FS +1 digit
(for exceptions see the PV input range table)
Measuring current (under 1 mA (typical), from terminals 11 and 12
standard conditions)
Wiring resistance effect +0.03 °C/Q max.
Allowable wiring resistance | 85 Q max.
Operation upon input wire | > M Operation when a PV input error occurs
burnout (p. 11-5)
Allowable input*1 1V
DC voltage
DC voltage type 0-10 mV
-10to+10 mV
0-100 mV
0-1V
1-5V
0-5V
0-10V
2-10V
—10to+10V
Indication accuracy (under | C3A/C3B: +0.1 % FS +1 digit
standard conditions) C2A/C2B: 0.2 % FS +1 digit
(for exceptions see the PV input range table)
Allowable input*1 +12V (£1V for 0-10,-10to +10, or 0-100 mV
input)
Input impedance 1 MQ min.
Operation upon input wire  |§Z> B Operation when a PV input error occurs
burnout (p. 11-5)
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Chapter 14. Specifications

Item | Description
DC current
DC current type 0-20 mA, 4-20 mA
Indication accuracy (under | C3A/C3B: +0.1 % FS +1 digit
standard conditions) C2A/C2B: +0.2 % FS +1 digit
Allowable input*! 25 mA max., +12 V*2
Input impedance 100 Q max. (with 20 mA input)
Operation upon input wire |3 B Operation when a PV input error occurs
burnout (p. 11-5)

*1. A voltage or current input greater than the allowable input may damage the circuits.

*2.If a current greater than the allowable input is detected, the current path may be cut
off intermittently to protect the circuit.
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Chapter 14. Specifications

® Model C2A/C2B: Indication accuracy of thermocouples

PVinput . Resolution Indication accuracy
range type | Sensor type Range (Celsius) (Celsius) «1 |x2 |xz lxa |55
1 K —-200.0 to  +1200.0 0.1 +0.2 % FS +1 digit | *!
2 K 00 to 1200.0 0.1 +0.2 % FS +1 digit
3 K 00 to 800.0 0.1 +0.2 % FS +1 digit
4 K 00 to 600.0 0.1 +0.2 % FS +1 digit
5 K 00 to 400.0 0.1 +0.15 % FS +1 digit
6 K -2000 to +400.0 0.1 +0.2 % FS +1 digit |*!
7 K -2000 to +200.0 0.1 +0.15 % FS +1 digit | ¥
8 J 00 to 1200.0 0.1 +0.2 % FS +1 digit
9 J 00 to 800.0 0.1 +0.2 % FS +1 digit
10 J 00 to 600.0 0.1 +0.2 % FS +1 digit
11 J -2000 to +400.0 0.1 +0.2 % FS +1 digit |*!
12 E 00 to 800.0 0.1 +0.2 % FS +1 digit
13 E 00 to 600.0 0.1 +0.2 % FS +1 digit
14 T -200.0 to  +400.0 0.1 +0.2 % FS +1 digit | *!
15 R 00 to 1600.0 0.1 +0.2 % FS +1 digit *2
16 S 00 to 1600.0 0.1 +0.2 % FS +1 digit *2
17 B 00 to  1800.0 0.1 *3
18 N 00 to 1300.0 0.1 +0.2 % FS +1 digit
19 PLII 00 to 1300.0 0.1 +0.2 % FS +1 digit
20 WRe5-26 00 to 1400.0 0.1 +0.2 % FS +1 digit
21 WRe5-26 0 to 2300 1 +0.2 % FS +1 digit
22 Ni-Ni-Mo 00 to 1300.0 0.1 +0.2 % FS +1 digit
23 PR40-20 0 to 1900 1 +0.2 % FS +1 digit *4
24 DIN U -2000 to +400.0 0.1 +0.2 % FS +1 digit |*!
25 DIN L -1000 to +800.0 0.1 +0.2 % FS +1 digit |*!
26 Gold iron- 00 to 360.0%6 0.1 *5
Chromel
28 E —-2000 to +800.0 0.1 +0.2 % FS +1 digit |*!

*1.Below 0 °C, £0.4 % FS +1 digit
*2. Below 200 °C, +4 °C £1 digit

*3.The low limit of indication is 20 °C. Below 260 °C, accuracy is +72 °C (reference value); at or above 260 °C but below 650 °C,
+7 °C £1 digit; at or above 650 °C but below 1000 °C, +2 °C +1 digit; at or above 1000 °C, £1.5 °C £1 digit

*4. Below 400 °C, accuracy not specified; at or above 400 °C but below 1100 °C, +12.5 °C +1 digit; at or above 1100 °C, £8 °C
+1 digit

*5. Below 10 K, £2.5 K +1 digit. At or above 10K but 280 K or less, +1.5 K+1 digit, at or above 280.1 K electromotive force is
linearly interpolated

*6.The unit is K (kelvin).
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Chapter 14. Specifications

® Model C3A/C3B: Indication accuracy of thermocouples

PV input Sensor type Range (Celsius) Resolution Indication accuracy
range type (Celsius) ¥1 [ %2 %3 [#4 |5 | %6 | %7 | %8
1 K -200.0 to  +1200.0 0.1 +0.1 % rdg. +1 digit | *! | *2
2 K 0.0 to 1200.0 0.1 +0.1 % rdg. +1 digit *2
3 K 0.0 to 800.0 0.1 +0.1 % rdg. +1 digit *2
4 K 0.0 to 600.0 0.1 +0.1 % rdg. +1 digit *2
5 K 00 to 400.0 0.1 *2
6 K -200.0 to +400.0 0.1 +0.1 % rdg. +1 digit | *1 | *2
7 K -200.0 to +200.0 0.1 *1 | %2
8 J 00 to 1200.0 0.1 *2
9 J 00 to 800.0 0.1 +0.1 % rdg. +1 digit *2
10 J 00 to 600.0 0.1 +0.1 % rdg. +1 digit *2
11 J —200.0 to +400.0 0.1 +0.1 % rdg. +1 digit | * | *2
12 E 0.0 to 800.0 0.1 +0.1 % rdg. +1 digit *2
13 E 0.0 to 600.0 0.1 +0.1 % rdg. +1 digit *2
14 T —-200.0 _to +400.0 0.1 +0.1 % rdg. +1 digit | *1 | *2
15 R 0.0 to 1600.0 0.1 +0.1 % rdg. +1 digit *3
16 S 0.0 to 1600.0 0.1 +0.1 % rdg. +1 digit *3
17 B 00 to 1800.0 0.1 *4
18 N 0.0 to 1300.0 0.1 +0.1 % rdg. +1 digit *5
19 PLII 0.0 to 1300.0 0.1 +0.1 % rdg. +1 digit *5
20 WRe5-26 0.0 to 1400.0 0.1 +0.1 % rdg. +1 digit *6
21 WRe5-26 0 to 2300 1 +0.1 % rdg. +1 digit *6
22 Ni-Ni-Mo 0.0 to 1300.0 0.1 +0.1 % rdg. +1 digit *5
23 PR40-20 0 to 1900 1 *7
24 DIN U —200.0 to +400.0 0.1 *1 | %2
25 DIN L -100.0 _to +800.0 0.1 +0.1 % rdg. +1 digit *5
26 Gold iron- 00 to 360.0%9 0.1 *8
Chromel
28 E —200.0 _to +800.0 0.1 +0.1 % rdg. +1 digit | *1 | *2

*1. Below —50 °C, +1.5 °C +1 digit
*2. At or above —50 °C but below 400 °C, +0.4 °C +1 digit
*3. Below 200 °C, 3.0 °C 1 digit. At or above 200 °C but below 1500 °C, £1.5 °C £1 digit.

*4.The low limit of indication is 20 °C. Below 260 °C, accuracy is +72 °C (reference value); at or above 260 °C but below 650 °C,
+7 °C £1 digit; at or above 650 °C but below 1000 °C, +2 °C £1 digit; at or above 1000 °C, £1.5 °C £1 digit

*5. Below 500 °C, 0.5 °C +1 digit
*6. Below 1000 °C, +1 °C +1 digit
*7. Below 400 °C, +45 °C £1 digit; at or above 400 °C but below 1100 °C, +12.5 °C +1 digit; at or above 1100 °C, £4 °C +1 digit

*8.Below 10 K, +2.5 K +1 digit. At or above 10K but 280 K or less, +1.5 K +1 digit, at or above 280.1 K electromotive force is
linearly interpolated

*9.The unit is K (kelvin).

14-4
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® Indication accuracy of resistance temperature detectors (RTDs)

Chapter 14. Specifications

. . C2A/C2B C3A/C3B indication
PVinput | Sensor Range (Celsius) Resom.tlon indication accuracy
range type type 9 (Celsius)

accuracy *1
41 Pt100 -2000 to  +500.0 0.1 +0.2% FS +1 digit | +0.1 % rdg. +1 digit | *
42 JPt100 -2000 to  +500.0 0.1 +0.2% FS +1 digit | +0.1 % rdg. +1 digit | *
43 Pt100 -2000 to  +200.0 0.1 +0.2% FS +1 digit | +0.1 % rdg. +1 digit | *
44 JPt100 -2000 to  +200.0 0.1 +0.2% FS +1 digit | +0.1 % rdg. +1 digit | *
45 Pt100 -1000 to  +300.0 0.1 +0.2% FS +1 digit | +0.1 % rdg. +1 digit | *
46 JPt100 -1000 to  +300.0 0.1 +0.2% FS +1 digit | £0.1 % rdg. +1 digit | *
47 Pt100 -100.0 to +200.0 0.1 +0.2 % FS +1 digit | +0.1 % rdg. =1 digit *1
48 JPt100 -1000 to +200.0 0.1 +0.2 % FS +1 digit |+0.1 % rdg. =1 digit *1
49 Pt100 —-100.00 to +150.00 0.01 +0.2 % FS +1 digit *1
50 JPt100 —-100.00 to +150.00 0.01 +0.2 % FS +1 digit *1
51 Pt100 -500 to +200.0 0.1 +0.2 % FS +1 digit |+0.1 % rdg. =1 digit *1
52 JPt100 -50.0 to +200.0 0.1 +0.2 % FS +1 digit | +0.1 % rdg. 1 digit *1
53 Pt100 -50.00 to +100.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
54 JPt100 -50.00 to +100.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
55 Pt100 -60.00 to +40.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
56 JPt100 -60.00 to +40.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
57 Pt100 —-40.00 to +60.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
58 JPt100 -40.00 to +60.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
59 Pt100 —10.00 to +60.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
60 JPt100 -10.00 to +60.00 0.01 +0.2 % FS +1 digit | +0.11 °C £1 digit
61 Pt100 0.00 to 100.00 0.01 +0.2 % FS +1 digit |+0.11 °C +1 digit
62 JPt100 0.00 to 100.00 0.01 +0.2 % FS +1 digit |+0.11 °C +1 digit
63 Pt100 00 to 200.0 0.1 +0.2 % FS +1 digit |+0.1 % rdg. +1 digit 1
64 JPt100 00 to 200.0 0.1 +0.2 % FS +1 digit |+0.1 % rdg. =1 digit *1
65 Pt100 00 to 300.0 0.1 +0.2% FS +1 digit |+0.1 % rdg. +1 digit | *
66 JPt100 0.0 to 300.0 0.1 +0.2 % FS +1 digit | +0.1 % rdg. +1 digit *1
67 Pt100 00 to 500.0 0.1 +0.2 % FS +1 digit | +0.1 % rdg. +1 digit | *
68 JPt100 00 to 500.0 0.1 +0.2% FS +1 digit | +0.1 % rdg. +1 digit | *
69 Pt100 -2000 to  +850.0 0.1 +0.2% FS +1 digit | +0.1 % rdg. +1 digit | *
70 JPt100 -2000 to  +640.0 0.1 +0.2% FS +1 digit |+0.1 % rdg. +1 digit | *'

*1. Below 200 °C, £0.15 °C £1 digit

14-5



A . Usyn aa wasua 71na

028833472 @ @add11 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd.

) +66 808170170 9@ 16621086000 (& www.add-furnace.com

Chapter 14. Specifications

® Indication accuracy of DC voltage and current

PVinput S Resoluti C2A/C2B indication | C3A/C3B indication
range type ensor type esolution accuracy accuracy
81 0 to 10 mV _|It varies depending on the PV | +0.4 % FS +1 digit +0.2 % FS +1 digit
82 -10 to +10mV | decimal point position setting. | £0.2 % FS +1 digit +0.1 % FS +1 digit
83 0 to 100 mV 19999 to +19999 +0.2 % FS +1 digit +0.1 % FS +1 digit
84 0 to 1V +0.2 % FS £1 digit +0.1 % FS £1 digit
86 1 to 5V [~1999.9t0+1999.9 +0.2 % FS +1digit | +0.1 % FS %1 digit
87 0 to 5V -199.99 to +199.99 +0.2 % FS +1 digit +0.1 % FS +1 digit
88 0 to 10V +0.2 % FS +1 digit +0.1 % FS +1 digit
89 0 to 20mA | 1999910+19999 £0.2% FS =1 digit__ | +0.1 % FS 1 digit
90 4 to 20 mA +0.2 % FS +1 digit +0.1 % FS +1 digit
91 2 to 0V +0.2 % FS +1 digit +0.1 % FS +1 digit
92 -10 to +10V +0.2 % FS +1 digit +0.1 % FS +1 digit
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Item

Description

Number of inputs

2o0r4

Input type

Non-voltage contacts or open collector (sink
type)

Allowable ON contact resistance 250 Q max.
Allowable OFF contact resistance 100 kQ min.
Allowable ON residual voltage 1.0V max.

Terminal current while ON

Approx. 7.5 mA (when shorted) / approx. 5.0 mA
(at a contact resistance of 250 Q)

Minimum hold time

Sampling cycle + 10 ms

@ Current transformer inputs (CT1-2) (optional)

Open terminal voltage 55VDC+1V
Parallel connection circuit voltage |24V DC max.

ltem Description
Number of inputs 2or1

Input object

Current transformer with 100-6000 turns

Indication accuracy (under standard
conditions)

+2.5 % FS +1 digit (not including accuracy of
current transformer in the case of sine waves)

Current transformer input

Measurement current

1.0-100.0 A AC, 50/60 Hz (800 turns, 1 power wire
pass)

Allowable measured current

0.0-110.0 A AC, peak current: 155.0 A (800 turns,
1 pass of the power wire)

Allowable input

150 mA and 212 mA peak (AC)
1.0V and 1.4V peak (AC)

Transient overvoltage

Supply voltage 250V

Indication resolution

0.1A

Micro current transformer input

Measurement current

0.10-10.00 A AC, 50/60 Hz (800 turns, 1 pass of
the power wire)

Allowable measured current

0.00-11.00 A AC, peak current: 15.50 A (800 turns,
1 pass of the power wire)

Allowable input

15.0 mA and 21.2 mA peak (AC)
1.0V and 1.4V peak (AC)

Indication resolution

0.01A

Transient overvoltage

Supply voltage 250V

14-7
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@ Voltage transformer input (VT1) (optional)

Item Description
Number of inputs 1
Corresponding transformer voltage | (1-500):(1-11)
ratio
Indication accuracy (under standard | £2.5 % FS %1 digit, 50/60 Hz (not including
conditions) accuracy of voltage transformer in the case of
sine waves)
Voltage measurement range 24-240V AC, 50/60 Hz
Allowable measurement voltage 0-264V AC
Allowable input voltage 0-16V AC
Indication resolution 0.1V
@ RSP input (optional)
Item Description
DC voltage type 0-1V,1-5V,0-5V,0-10V, 2-10V, —10to +10V
DC current type 0-20 mA, 4-20 mA
Indication accuracy +0.1 %FS +1 digit
Allowable input (DC voltage)*! +12V
Allowable input (DC current)*! 25 mA max., +12 V*2

*1. A voltage or current input greater than the allowable input may damage the circuits.

*2.If a current greater than the allowable input is detected, the current path may be cut
off intermittently to protect the circuit.

@ Motor feedback (MFB) input (optional)

Item Description
Input type Potentiometer resistance
Resistance range 100-2500 O
Indication accuracy +0.5 % FS +1 digit
Input update cycle 100 ms

14-8
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@ Control output (selectable by model No.)

Iltem Description
Relay output
Contact configuration 1c (SPDT)
Contact rating 250V AC/30V DG, 3 A (resistive load)
Service life N.O.: 100,000 cycles or more
N.C.: 100,000 cycles or more
Minimum switching 5V, 100 mA

specifications (reference value)

Minimum open/close time 50 ms

Voltage pulse output (for SSR drive)

Output voltage 12V DC +20 %
Allowable current 24 mA max.
OFF-state leak current 100 pA max.
Short-circuit protection Yes
function
Minimum OFF/ON time ms
Current output
Output type 0-20 mA DC or 4-20 mA DC
Allowable load resistance 600 Q) max.
Output accuracy (under +0.1 % FS
standard conditions)
Output resolution 1/12500 (at 0-20 mA DC), 1/10000 (at 4-20 mA
DC)
Output update cycle Same as sampling cycle

Motor drive relay output

Contact configuration 2 circuits

Switching between OPEN output and CLOSE
output (with function for turning both outputs
OFF at the same time)

Contact rating 250V AC, 6 A (resistive load); 250V AC, 2 A (cos¢
=0.4); 24V DC, 2.5 A (L/R=0.7 ms)
Service life 120,000 cycles or more (at the rated resistive load)

100,000 cycles or more (at the rated inductive load)

@ Event outputs (EV1-3) (optional)

Item Description

Number of outputs 3 (for models with EV outputs with common
contacts)
2 (for models with EV outputs with independent
contacts)

Contact configuration 1a (SPST)

Contact rating 250V AC/30V DC, 2 A (resistive load)

Service life 100,000 cycles or more

Minimum switching voltage and 5V, 10 mA

current (reference value)

Minimum open/close time 50 ms

14-9
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Item

Description

Output accuracy

+0.1 % FS

Output update cycle

Same as sampling cycle

Current output

Output type 0-20 mA DC, 4-20 mA DC
Allowable load resistance 600 Q max.

Voltage output
Output type 0-5V,1-5V,0-10V,2-10V

Allowable load resistance

1 kQ min.

@ RS-485 communication (optional)

14-10

ltem Description
Cables - USB loader cable (A to microB) (model SLP-
ULCJAO0)
-The cable that is included with Smart Loader
Package (model SLP-C1FJA2 / SLP-C1FJA3)
Item Description

Transmission line

3-wire system

Transmission speed

4800, 9600, 19200, 38400, 57600 bps

Data length 8 or 7 bits
Parity bit Even parity, odd parity, no parity
Stop bits 1or2

Communication protocol

Host communication: compliant with CPL,
Modbus™/RTU, Modbus/ASCII,

or PLC link

Terminating resistor

External resistor (120 Q, Y2 W or more)
recommended

Network

Multidrop (up to 31 slave stations for 1 host
station)

Communications/synchronization
type

Half-duplex, start-stop synchronization

Maximum cable length

500 m
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@® l/Oisolation

Items enclosed by solid lines are isolated from other signals. The presence or
absence of input/output depends on the model. Thick solid lines indicate reinforced

insulation.
® Model C2A/C2B
Event outputs 1-3
AC power * On models with independent contacts, event
outputs 1 and 2 have reinforced insulation.
Control output 1 (relay)
DC power
P In.terr_1al Control outputs 1-2 (voltage pulse, current)
circuits
AUX (current) CT input
DI PV
RS-485 Loader communication
® Model C3A/C3B
Event outputs 1-3
AC power * On models with independent contacts, event
outputs 1 and 2 have reinforced insulation.
DC power Int | Control output 1 (relay, motor drive relay)
nterna
MFB circuits Control outputs 1-2 (voltage pulse, current)
RSP CT input / micro CT input
AUX (current, voltage) VT
DI PV
RS-485 Loader communication
@ Standard conditions
Iltem Description
Ambient temperature 25 +3 °C (provided there is a space of 2 cm below
the product)
Ambient humidity 60 +5 % RH (without condensation or freezing)
Power AC models: 105V AC£10 %
DC models: 24V DC +5 %, 24V AC £5 %
Power frequency 50/60 Hz 1 %
Vibration 0 m/s2
Shock 0 m/s2
Mounting angle Reference plane +3°

14-11
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Chapter 14. Specifications

@ Operating conditions

Item

Description

Ambient temperature

—10 to +55 °C (for independent mounting)

Ambient humidity

10-85 % RH (without condensation or freezing)

Power

AC models: 85-264 V AC, 50/60 Hz +2 %
(rated power: 100-240V AC, 50/60
Hz)

DC models: 20.4-26.4V DC, 20.4-26.4V AC,
50/60 Hz +2 %
(rated power: 24V DC, 24V AC, 50/60
Hz)

Vibration

0-5 m/s2 (10-60 Hz for 2 h each in the x, y, and z
directions)

Shock

0-100 m/s2

Mounting angle

(Reference plane) £10°

@ Transport and storage conditions

14-12

Item

Description

Ambient temperature

—20to +70°C

Ambient humidity

10-85 % RH (without condensation or freezing,
protected from humidity and dust)

Vibration 0-10 m/s2 (10-60 Hz for 2 h each in the x, y, and z
directions)

Shock 0-300 m/s2 (vertically 3 times)

Package drop test Drop height 60 cm (free fall on 1 corner, 3 edges,

6 sides)
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@ Other specifications

Chapter 14. Specifications

Item

Description

Protection class

IP65 (device front side)
(when individually mounted in a panel using the included
gasket)

Nonvolatile memory

Models with extended data memory: FRAM
Other models: EEPROM (durability: 100,000 erase-write cycles)

Time accuracy
(reference)

+0.18 s typ. (per hour)

Power consumption

AC models: 12 VA max. (9 VA at 100V AC, 12 VA at 264V AC)
DC models: 6 W max. (at 24 V DC), 9 VA max. (at 24V AC)

Allowable transient

AC models: 20 ms max.

power loss DC models: 5 ms max.
Elevation 2000 m max.
Mass C2A/C3A: Approx. 220 g

C2B/C3B: Approx. 280 g
(including the supplied mounting bracket, model No.
84525941-001)

Installation location

Indoors

Installation

Panel mounting (using the supplied mounting bracket,
model No. 84525941-001)

Terminal screw 0.6 £0.1 N'm
tightening torque
Legal control/ Law/ Certificate/file Notes
authentication* directive No., etc.
CE LVD EN 61010-1
CE EMC EN 61326-1
(For use in industrial
locations)
CE RoHS EN IEC63000
UKCA LVD EN 61010-1
UKCA EMC EN 61326-1
(For use in industrial
locations)
UKCA RoHS EN IEC63000
KC Korean Radio | R-R-A2B-A154
Act
Overvoltage category Il (IEC 60364-4-443, IEC 60664-1)
Allowable pollution 2
degree
Insulation resistance 20 MQ min.

(Power terminals, and between power terminals and isolated
I/0O terminals)
(with a 500 V DC insulation resistance tester)

Dielectric strength

AC models: 1500V AC for 1 min (between power terminals
and I/0 terminals isolated from the power
terminals)

DC models: 500 V AC for 1 min (between power terminals
and I/0 terminals isolated from the power
terminals)

Power-on inrush current

AC models: 18 A max. for 3 ms max.
DC models: 20 A max. for 10 ms max.

Case material, color

Modified PPE, black

Front panel material

Polycarbonate resin

* During EMC testing, the indication or output may fluctuate by the equivalent of +10 %

FS.

14-13
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Appendix

H Processing order

The order of processing that is executed for each sampling cycle is shown below.

DI status processing*!

v

Logical operations 1-8 processing

v

Internal contact processing

v

PV processing (including virtual PV)

v

RSP processing (including virtual RSP)*1

;

Mode processing (AUTO/MANUAL, RUN/READY, etc.)

v

SP processing (including pattern operation)

;

PID operation processing (including heat/cool control, ON/OFF control)

v

CT/VT input processing (including resistance calculation)*1*2

v

Position proportional control processing*1*2

;

Alarm processing

;

Internal event processing

;

Logical operations 9-16 processing

'

Output processing (continuous output, DO)*1

'

Asset information processing*!

*1. Executed only if the model has the corresponding function.

*2. Regardless of the sampling cycle setting, the update cycle is always 100 ms.

App.-1
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Appendix

H Event operation type and available functions

As shown in the table below, the functions available vary depending on the
operation type of the internal event.

Operation type Operation Standby*! Event state in
type settings READY mode*?

No event 0 — —
PV high limit 1 4 4
PV low limit 2 v v
PV high and low limits 3 v v
Deviation high limit 4 v v
Deviation low limit 5 v v
Deviation high and low limits 6 v v
Deviation high limit (final SP 7 v v
reference)
Deviation low limit (final SP reference) 8 v v
Deviation high and low limits (final SP v
reference)
SP high limit 10 v 4
SP low limit 11 v %4
SP high and low limits 12 v v
MV high limit 13 v v
MV low limit 14 v 4
MV high and low limits 15 v v
MFB opening high and low limits 16 v v
Loop diagnosis 1 20 v v
Loop diagnosis 2 21 v v
Loop diagnosis 3 22 v v
High limit of standard numerical code 26 — —
Low limit of standard numerical code 27 — —
High and low limits of standard 28 — —
numerical code
PV change rate 29 v v
High limit of PV change rate 55 v v
Low limit of PV change rate 56 v v
High limit of the change rate of 57 — —
standard numerical code
Low limit of the change rate of 58 — —
standard numerical code
Alarm (status) 61 — v
READY (status) 62 — v
MANUAL (status) 63 — v
RSP (status) 64 — v
AT in progress (status) 65 — v
SP ramp in progress (status) 66 — 4
Control direct action (status) 67 — v
Timer (status) 70 — v
Estimating MFB (status) 71 — v

*1.v:The operation indicated by the standby setting is available, —: No standby at any
time

*2.v:The operation indicated by the event state in READY mode setting is available, —:
Continues at any time

App.-2
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Appendix

B Standard bit numbers and standard numerical codes

@ List of standard bit numbers
Specify standard bits by standard bit numbers.
The range of standard bit numbers is 1024-2047.

Numbers that are not in the table below are reserved by the system. Do not use
reserved numbers for settings.

Standard bit No. Standard bit name Description Remarks
1024 Always 0 (OFF) 0: OFF (fixed value)
1025 Always 1 (ON) 1: ON (fixed value)

1088 Internal event 1 0: OFF

1089 Internal event 2 1:ON

1090 Internal event 3

1091 Internal event 4

1092 Internal event 5

1093 Internal event 6

1094 Internal event 7

1095 Internal event 8

1104 Internal event 1 standby 0: No standby

1105 Internal event 2 standby 1: Standby

1106 Internal event 3 standby

1107 Internal event 4 standby

1108 Internal event 5 standby

1109 Internal event 6 standby

1110 Internal event 7 standby

111 Internal event 8 standby

1120 CT1 heater burnout detection 0: No burnout

1121 CT2 heater burnout detection 1: Burnout detected
1128 CT1 overcurrent detection 0: No overcurrent

1129 CT2 overcurrent detection 1: Overcurrent detected
1136 CT1 short-circuit detection 0: No short-circuit

1137 CT2 short-circuit detection 1: Short-circuit detected
1152 DI 1 terminal status 0: OFF

1153 DI 2 terminal status 1:ON

1154 DI 3 terminal status

1155 DI 4 terminal status

1168 OR of all DI states 0: All DIs are OFF This function was added in

1: One or more DIs are ON ROM version 1.03.

1184 Internal contact 1 status 0: OFF
1185 Internal contact 2 status 1:ON
1186 Internal contact 3 status

1187 Internal contact 4 status

1188 Internal contact 5 status

1189 Internal contact 6 status

1190 Internal contact 7 status

1191 Internal contact 8 status

App.-3
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Standard bit No. Standard bit name Description Remarks

1264 ON/OFF control MV status 0: MV = 0.0 % (OFF) If the control method is set to 0

(ON/OFF control), 0 is set when
1:MV=100.09 (ON) MV =0.0 % and 1 is set when

MV = 100.0 %.
If the control method is set to 1
(PID control), it is always 0.

1280 OUT 1 terminal status 0: OFF The setting changes if R (relay

1281 OUT 2 terminal status 1:ON output), V (voltage pulse
output), or R1 (motor drive
relay output) is specified by
the model number (digits @
and ®).
It is always OFF for other
models.

1282 EV1 terminal status

1283 EV2 terminal status

1284 EV3 terminal status

1360 Segment event 1 0: OFF

1361 Segment event 2 1:ON

1362 Segment event 3

1363 Segment event 4

1364 Segment event 5

1365 Segment event 6

1366 Segment event 7

1367 Segment event 8

1368 Segment event 9

1369 Segment event 10

1370 Segment event 11

1371 Segment event 12

1372 Segment event 13

1373 Segment event 14

1374 Segment event 15

1375 Segment event 16

1408 User-defined bit 1 0: OFF

1409 User-defined bit 2 1:ON

1410 User-defined bit 3

1411 User-defined bit 4

1412 User-defined bit 5

1413 User-defined bit 6

1414 User-defined bit 7

1415 User-defined bit 8

1416 User-defined bit 9

1417 User-defined bit 10

1418 User-defined bit 11

1419 User-defined bit 12

1420 User-defined bit 13

1421 User-defined bit 14

1422 User-defined bit 15

1423 User-defined bit 16

App.-4
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Appendix
Standard bit No. Standard bit name Description Remarks
1440 Result of logical operation 1 0: OFF
1441 Result of logical operation 2 1:ON
1442 Result of logical operation 3
1443 Result of logical operation 4
1444 Result of logical operation 5
1445 Result of logical operation 6
1446 Result of logical operation 7
1447 Result of logical operation 8
1448 Result of logical operation 9
1449 Result of logical operation 10
1450 Result of logical operation 11
1451 Result of logical operation 12
1452 Result of logical operation 13
1453 Result of logical operation 14
1454 Result of logical operation 15
1455 Result of logical operation 16
1536 [A] key status 0: OFF
1537 [v] key status 1:ON
1538 [<] key status
1539 [>] key status
1540 [ENT] key status
1541 [MENU] key status
1542 [FUNC] key status
1545 RS-485 status (1 message received | 0: No message received Mainly used to confirm normal
normally) normally reception on the UF indicator.

1: Message received normally | Do not assign this bit to

relay output. During RS-485
communication, this bit is
frequently switched ON and
OFF, which would cause a relay
to reach its on/off service life

limit.
1546 RS-485 status (1 message sent 0: No message sent normally | Mainly used to confirm
normally) normal transmission on the UF
1: Message sent normally -
indicator.

Do not assign this bit to

relay output. During RS-485
communication, this bit is
frequently switched ON and
OFF, which would cause a relay
to reach its on/off service life

limit.
1552 Fixed value output status 0: OFF
1:ON
1568 RUN/READY status 0: RUN mode
1: READY mode
1584 AUTO/MANUAL status 0: AUTO mode

1: MANUAL mode
1600 AT stopped/AT started 0: AT stopped

1: AT started

App.-5



A® UsS¥n 10aa waswa »na L 028833472 @ @addn1 B4 sales@add-furnace.com

(D]D) Add Furnace Co.,Ltd. a ;
) +66 808170170 9@ 16621086000 (& www.add-furnace.com

Appendix

Standard bit No. Standard bit name Description Remarks

1608 Auto tuning error 0: No abnormal AT end

1: AT ended abnormally

1616 LSP/RSP status 0: LSP mode

1: RSP mode

1632 SPOS correction status 0: Stopped

1640 DROS correction status 1: Correcting

1648 SP up ramp in progress 0: SP ramp-up is not in
progress.

1: SP ramp-up is in progress.

1656 SP down ramp in progress 0: SP ramp-down is not in
progress.

:SP ramp-down is in
progress.

_

1660 During SP ramp 0: SP ramp-up and ramp- This function was added in
down are not in progress. | ROM version 1.03.

: SP ramp-up or ramp-down
is in progress.

1664 Pattern SP increase change limit 0: Pattern SP increase change

status limit is not being enforced.

: Pattern SP increase change
limit is being enforced.

_

—_

1672 Pattern SP decrease change limit 0: Pattern SP decrease

status change limit is not being
enforced.

: Pattern SP decrease
change limit is being
enforced.

_

1680 Pattern operation momentary 0: None

power outage recovery : Power restored after

momentary outage

1704 Outputting FF-FITTER FF MV 0: FF MV not currently output

1: FF MV currently output

1712 Constant value operation / pattern | 0: Constant value operation

operation status mode

1: Pattern operation mode

1720 HOLD state 0: Not in pattern operation
HOLD mode

: In pattern operation HOLD
mode

1728 END state 0: Not in pattern operation
END mode

: In pattern operation END
mode

1736 G.SOAK state 0: Not in pattern operation
G.SOAK wait period

:In pattern operation
G.SOAK wait period

—_

—_

—_

—_

App.-6
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Standard bit No. Standard bit name Description Remarks
1744 PLC link error 1 0: No error ® Conditions to turn ON:
1745 PLC link error 2 « Communication timeout
1: Error .
1746 PLC link error 3 between the PLC and this
1747 PLC link error 4 device
Ink error « Error in this device

« Abnormal code included in

reply from PLC
® Conditions to turn OFF:

« “1”written to Common
information or Clear monitor
information

« The product started up.

1760 Reception monitoring access error | 0: No error ® Conditions to turn ON:
1 « No instruction messages
- — 1: Error ; .
1761 Reception monitoring access error received at the monitored
2 address for the monitoring
1762 Reception monitoring access error time or longer
3 ® Conditions to turn OFF:
1763 2 " tori « Instruction messages
4ecep ion monitoring access error received at the monitored
address within the
monitoring time
« The product started up.
1776 Reception monitoring access error | 0: No error ® Conditions to turn ON:
1 (latched) 1: Error « No instruction messages
1777 Reception monitoring access error | received at the monitored
2 (latched) address for the monitoring
1778 Reception monitoring access error time or longer
3 (latched) ® Cond|F|ons to turn OFF:
- — « “1"written to Latch clear-and
1779 Reception monitoring access error . . .
4 (latched) instruction message received
atche at the monitored address
within the monitoring time
« The product started up.
1784 PLC link operation stopped/ 0: Stopped
executed 1: Currently executing
1792 Collective result of all alarms (OR of |0: No alarm The collective result of all
all displayed alarms) 1: Alarm alarms does not include the
’ loader cable error (RLSE).
1793 PV alarm (ALO1/AL02) 0: ALO1 and ALO2 are OFF This function was added in
1: ALO1 or ALO2 is ON ROM version 1.03.

App.-7
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Standard bit No. Standard bit name Description Remarks
1808 PV input error (over range) (ALO1) 0: No alarm
1809 PV input error (under range) (AL02) 1: Alarm
1810 Reference junction compensation
(cold junction compensation) error
(ALO3)
1812 RSP input error (over range) (ALO5)
1813 RSP input error (under range)
(ALO6)
1814 MFB input error (ALO7)
1817 Motor adjustment error (AL10)
1818 CT1/CT input error (AL11)
1819 CT2/VT input error (AL12)
1857 Loader cable error (AL50)
1858 PLC link error (AL51)
1877 PV A/D conversion error
1878 RSP A/D conversion error (AL71)
1879 MFB A/D conversion error (AL72)
1881 Nonvolatile memory error (AL74)
1887 Nonvolatile memory not initialized
error (AL80)
1888 Settings area error (AL81)
1889 Adjustment value area error (AL82)
1890 Internal system error (AL83)
1891 Settings initialization error (AL84) | 0: No alarm
1902 Settings error (AL95) 1: Alarm
1903 Adjustment value error (AL96)
1904 Extended data memory error (AL97)
1906 Internal program error (AL99)
1920 Estimating MFB 0: Not being estimated.
1: Being estimated.
1924 Adjusting MFB 0: Not being adjusted.
1: Being adjusted.
1928 Position proportional output to 0:ON
OPEN 1: OFF
1932 Position proportional output to
CLOSE
1952 CT1 current when output ON was | 0: Not measured
measured 1: Measured
1953 CT2 current when output ON /VT
voltage was measured
1960 CT1 current when output OFF was | 0: Not measured
measured 1: Measured
1961 CT2 current when output OFF was
measured
1968 Loader connector cable connection | 0: Not connected
status 1: Connected

App.-8
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Appendix

Specify standard numerical values with standard numerical codes.

The range of standard numerical codes is 2048-3071.

Numbers that are not in the table below are reserved by the system. Do not use

reserved numbers for settings.

Standard numerical Meaning of standard numerical code Description Remarks
code

2048 0.0 (fixed value) 0.0 (fixed value)

2049 1.0 (fixed value) 1.0 (fixed value)

2112 User-defined value 1 user-defined monitor value —19999 to +19999 With decimal point

2113 User-defined value 2 user-defined monitor value

2114 User-defined value 3 user-defined monitor value

2115 User-defined value 4 user-defined monitor value

2116 User-defined value 5 user-defined monitor value

2117 User-defined value 6 user-defined monitor value

2118 User-defined value 7 user-defined monitor value

2119 User-defined value 8 user-defined monitor value

2120 User-defined value 9 user-defined monitor value

2121 User-defined value 10 user-defined monitor value

2122 User-defined value 11 user-defined monitor value

2123 User-defined value 12 user-defined monitor value

2124 User-defined value 13 user-defined monitor value

2125 User-defined value 14 user-defined monitor value

2126 User-defined value 15 user-defined monitor value

2127 User-defined value 16 user-defined monitor value

2288 Virtual PV before compensation —19999 to +19999 With decimal point

2289 Virtual RSP before compensation —19999 to +19999 With decimal point

2296 Virtual PV —19999 to +19999 With decimal point

2297 Virtual RSP —19999 to +19999 With decimal point

2304 PV before compensation —19999 to +19999 With decimal point

2305 RSP before compensation —19999 to +19999 With decimal point

2313 PV —19999 to +19999 With decimal point

2314 RSP —19999 to +19999 With decimal point

2320 Loop PV —19999 to +19999 With decimal point

2336 Loop SP —19999 to +19999 With decimal point

2344 SP after OS —19999 to +19999 With decimal point

2352 Eventually reached LSP —19999 to +19999 With decimal point

2360 LSP in use —19999 to +19999 With decimal point

2368 Eventually reached RSP —19999 to +19999 With decimal point

2376 RSP in use —19999 to +19999 With decimal point

2384 Pattern SP in use —19999 to +19999 With decimal point

2385 Eventually reached pattern SP —19999 to +19999 With decimal point

2386 Pattern No. 1-8

2387 Segment No. 1-16

2388 Number of executed cycles 0-19999 times

2389 Number of remaining cycles 0-19999 times

2390 Progress time in pattern 3-19999 s/min/h With decimal point

2391 Pattern remaining time 2-19999 s/min/h With decimal point

App.-9
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Standard numerical Meaning of standard numerical code Description Remarks
code
2392 Progress time in segment 1-19999 s/min/h With decimal point
2393 Segment remaining time 0-19999 s/min/h With decimal point
2394 Segment event (numerical code) 1-16
2416 MV —10.0to +110.0 % With decimal point
2432 Heat MV -10.0to +110.0 % With decimal point
2440 Cool MV —-10.0to +110.0 % With decimal point
2448 FF MV -10.0t0 +110.0 % With decimal point
2456 Feedback MV -10.0t0 +110.0 % With decimal point
2464 MFB count value 0-9999
2468 MFB opening (including estimate) -10.0to +110.0 % With decimal point
(0.0-100.0 % during
estimation)
2472 MFB opening —10.0to +110.0 % With decimal point
2476 Estimated MFB opening 0.0-100.0 % With decimal point
2480 Target opening —10.0to +110.0 % With decimal point
2496 CT1 current when output ON 0.0-825.0 A or 0.00-82.50 | With decimal point
2497 CT2 current when output ON A
2512 CT1 current when output OFF 0.0-825.0 A or 0.00-82.50 | With decimal point
2513 CT2 current when output OFF A
2528 Deviation (Loop PV — Loop SP) —19999 to +19999 With decimal point
2548 VT voltage 0.0-1999.9V With decimal point
2552 Resistance 0-1999.9Q With decimal point
(resistance calculated
from the CT current when
output is ON and the VT
input current)
2576 Displayed loop PV —19999 to +19999
2577 Displayed loop SP —19999 to +19999
2578 Displayed MV —10.0to +110.0 %
2579 Displayed MFB amount of opening —10.0 to +110.0%
(0.0-100.0 % during
estimation)
2580 Displayed deviation —19999 to +19999
2656 Internal event 1 timer remaining time 0-19999 s/min/h With decimal point
2657 Internal event 2 timer remaining time
2658 Internal event 3 timer remaining time
2659 Internal event 4 timer remaining time
2660 Internal event 5 timer remaining time
2661 Internal event 6 timer remaining time
2662 Internal event 7 timer remaining time
2663 Internal event 8 timer remaining time
2688 Control output 1 ON/OFF count 0-11000
2689 Control output 2 ON/OFF count (actual on/off count
2690 Event output 1 ON/OFF count divided by 10)
2691 Event output 2 ON/OFF count
2692 Event output 3 ON/OFF count
2704 Operating time (days) 0-19999 days

App.-10
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Standard numerical Meaning of standard numerical code Description Remarks
code
2705 Nonvolatile memory write count 0-10000
(actual write count
divided by 10)
2736 CT1 time proportioning current 0.0-825.0 A or 0.00-82.50 | With decimal point
2737 CT2 time proportioning current A
2768 OUT 1 continuous output percent -10.0t0 +110.0 % With decimal point
2769 OUT 2 continuous output percent
2770 AUX output: continuous output percent
2784 OUT 1 time proportional output percent value 0.0-100.0 % With decimal point
2785 OUT 2 time proportional output percent value
2786 EV1 time proportional output percent value
2787 EV2 time proportional output percent value
2788 EV3 time proportional output percent value
2832 PLC link communication count 0-65535 times Conditions to clear:
2833 PLC link failure count « "1"was written
2834 PLC link scan count to [Common
2835 PLC link scan time 0-65535 ms information /
2836 PLC link scan time (max.) Clear monitor
information].
« The product
started up.

2837 Max. No. of PLC link nodes 0-31
2848 PLC link communication count sheet 1 0-65535 times Conditions to clear:
2849 PLC link failure count sheet 1 . “1"was written
2850 PLC link communication count sheet 2 to [Common
2851 PLC link failure count sheet 2 information /
2852 PLC link communication count sheet 3 Clear monitor
2853 PLC link failure count sheet 3 information].
2854 PLC link communication count sheet 4 + The product
2855 PLC link failure count sheet 4 started up.

App.-11
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B ROM version history

This section describes added functions and changes to specifications for each ROM
version.

@ ROM version 1.03 (available from May 2025)
® New function

1. Added the [Mode at startup: Run/Ready] parameter.
> Mode at startup: Run/Ready (p. 5-18)

2. Added standard bit numbers for “OR of all DI states,” “PV alarm (AL01/AL02),
and “SP ramp in progress.”
> W Standard bit numbers and standard numerical codes (p. App.-3)

® Functional improvement

(None)

® Program modification
Changed the initial value of some DO settings.

> W Operation type (p. 5-104), M ON/OFF output type (p. 5-105)

@ ROM version 1.02 (available from August 2024)
® New function

1. New release

® Functional improvement

(None)

® Program modification

(None)

App.-12
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H Description of used symbols, terms, and abbreviations

Abbreviations are used in the descriptions, tables, and illustrations of this manual.
The main abbreviations are explained below.

Information such as detailed meanings as well as other abbreviations and words can
be found on the website of Azbil Corporation.

@ Symbol
% FS (% of full scale)

Full scale error

The full scale is the input range of a controller or recorder. The control or

display accuracy of a device that has a specified measurement range setting for

temperature, flow rate, etc., is expressed with this term. The range of error is

obtained by multiplying the range specified for the device by this percentage.
% rdg. (% of reading)

Reading error

The control or display accuracy of a device that has a specified measurement range
setting for temperature, flow rate, etc., is expressed with this term. The range of
error is obtained by multiplying each reading by this percentage. Compared with %
FS, the amount of error is smaller in the lower part of the range.

®A
AT (auto-tuning)

Automatic tuning

A function for automatically calculating the optimum value of the PID control
parameters (P, I, D).

ecC
CJ (cold junction)

Cold junction compensation

A reference junction compensation in which the temperature of the reference
junction is set to 0 °C.

CPL (Controller Peripheral Link)
CPL communication, CPL communication protocol

A type of communication, or a communication protocol, that can be used with
Azbil’s controllers, etc. Used to connect to a device and read and write its internal
data.

CT (current transformer)
Current transformer

Used to detect the current applied to a heater. Heater burnout, relay short circuit,
etc., can be monitored.

App.-13
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eD
D (derivative)

DI (digital input)

DO (digital output)

@®E
EV (event)

ol
I (integral)

oL
LSP (local set point)

App.-14

D action (derivative action)

A type of control action that gives a controlled variable proportional to the speed

at which the process value deviates from the set point. It makes a large correction
while the deviation is small. It is not used alone but works in combination with P or
PI action.

External contact input

Used for switching remote/local, multiple SPs, auto/manual, etc., on controllers or
other devices.

External output

An ON/OFF signal is output to external devices from control output terminals,
relay terminals, and event output terminals.

Event output

A function of a controller or recorder that determines process (PV) abnormalities,
etc., independently from the main control. A function that outputs abnormalities
as alarms is also expressed as events. Used with PV high/low limit alarm, deviation
high/low limit alarm, etc. It is also possible to output the mode of a device (ready,
manual, etc).

I action (integral action)

A control action in which the amount of change in correction is proportional to
the integrated value of the deviation. When an offset occurs, integral action works
to eliminate the offset by changing the manipulated variable. I action is not used
alone, but always with proportional action.

Local SP

The SP stored in the device. For the C1M, LSP has the same meaning as SP.
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oM
Motor feedback (MFB)

Motor opening

The opening signal sent from the motor controlled by a controller. Available only
on the C3 controller with the position proportional control function.

MV (manipulated variable)
MV

A signal sent to an actuator. It is also called control output.

e0
OH (output high limit)

MYV high limit

The highest MV allowed. It can be set for normal control output, control output for
cooling, control output during AT, etc.

OL (output low limit)
MYV low limit

The lowest MV allowed. It can be set for normal control output, control output for
cooling, control output during AT, etc.

®P
P (proportional)

P action (proportional action)

Proportional control. A control method in which the amount of correction is
proportional to the amount of deviation. The range of the controlled variable to be
corrected is called the proportional band. When only P action is used for control,
an offset occurs in which the controlled variable becomes stable at a value equal to
or less than the set point.

PID (proportional, integral, and derivative)
PID control

A control method that uses proportional, integral, and derivative action.

PLC (programmable logic controller)
Programmable controller

A sequencer.

PV (process value)

Present value, measured value, detected value
App.-15
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®R
RJ (reference junction)

Reference junction compensation

A thermocouple has two junctions for the purpose of temperature measurement,
one at the object being measured and the other connected to the measuring
instrument. The junction connected to the measuring instrument is called the
reference junction.

RSP (remote set point)
Remote SP

A set point sent from an external device. The CIM/C1A does not have an RSP
function. Available only on the C3 controller with RSP input.

RTD (resistance temperature detector)
Resistance temperature detector

An RTD consists of a resistance element composed of unshielded wires made
from a material such as platinum, in addition to internal lead wires, a protective
tube, terminals, etc. It measures temperature by utilizing the fact that the electrical
resistance of the resistance element changes with temperature. The operating
temperature range is —200 to +500 °C for platinum resistance temperature
detectors.

oS
SCR (silicon controlled rectifier)

A thyristor (power regulator).

It is composed of semiconductor element transistors and is used for heater control
in combination with a controller that continuously outputs a current signal for
proportional control.

SLP (Smart Loader Package)
Smart Loader Package

Application software that runs on a computer and facilitates configuration and
monitoring of Azbil controllers.
SP (set point)

The target value

A set point specified by controllers, etc. It is also called the SV (set value).

SSR (solid-state relay)
Solid state relay

Used for heater control in combination with a controller that outputs voltage pulses.

App.-16
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ST (self-tuning)
Self-tuning

A function that automatically sets PID values when the set point is changed or a
disturbance occurs. Unlike auto-tuning, the controller determines when to activate
this function.

oT
T/C (thermocouple)

Thermocouple

Used for temperature measurement. For the purpose of generating
thermoelectromotive force, one end from each of two kinds of metal wires

are electrically connected. The combinations of metals in commonly used
thermocouples include platinum-platinum rhodium (R thermocouple), alumel-
chromel (K thermocouple), iron-constantan (J thermocouple), and copper-
constantan (T thermocouple).

ou
U (unit)

1 U =1 °C in the range of the smallest unit of an industrial quantity (°C, Pa, L/min,
etc.) of a PV range (-200 to +200 °C). 1 U = 0.1 °C in the range of 0.0 to 200.0 °C.

For DC voltage input with a scaling of 0.00 to 10.00, 1 U = 0.01. 0.1 U is one tenth
of 1U.

UF (user function)
User-defined function

A function for displaying settings and monitoring data specified by the user in the
operation display of a controller. Up to 8 items can be specified.

[ A
VT (voltage transformer)

Voltage transformer

Used to detect the measurement of AC voltage applied to a heater and heater
resistance value. The voltage status can be monitored for heater deterioration
diagnosis or other purposes.
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Terms and Conditions

We would like to express our appreciation for your purchase and use of Azbil Corporation’s products.

You are required to acknowledge and agree upon the following terms and conditions for your purchase of Azbil Corporation’s products (system
products, field instruments, control valves, and control products), unless otherwise stated in any separate document, including, without limitation,
estimation sheets, written agreements, catalogs, specifications and instruction manuals.

1. Warranty period and warranty scope
1.1 Warranty period

Azbil Corporation’s products shall be warranted for one (1) year from the date of your purchase of the said products or the delivery of the
said products to a place designated by you.

1.2 Warranty scope

In the event that Azbil Corporation’s product has any failure attributable to azbil during the aforementioned warranty period, Azbil
Corporation shall, without charge, deliver a replacement for the said product to the place where you purchased, or repair the said
product and deliver it to the aforementioned place. Notwithstanding the foregoing, any failure falling under one of the following shall
not be covered under this warranty:

(1) Failure caused by your improper use of azbil product (noncompliance with conditions, environment of use, precautions, etc. set
forth in catalogs, specifications, instruction manuals, etc.);

Failure caused for other reasons than Azbil Corporation’s product;

Failure caused by any modification or repair made by any person other than Azbil Corporation or Azbil Corporation’s
subcontractors;

Failure caused by your use of Azbil Corporation’s product in a manner not conforming to the intended usage of that product;
Failure that the state-of-the-art at the time of Azbil Corporation’s shipment did not allow Azbil Corporation to predict; or

Failure that arose from any reason not attributable to Azbil Corporation, including, without limitation, acts of God, disasters, and
actions taken by a third party.

S

TEE

Please note that the term “warranty” as used herein refers to equipment-only-warranty, and Azbil Corporation shall not be liable for any
damages, including direct, indirect, special, incidental or consequential damages in connection with or arising out of Azbil Corporation’s
products.

2. Ascertainment of suitability

You are required to ascertain the suitability of Azbil Corporation’s product in case of your use of the same with your machinery,
equipment, etc. (hereinafter referred to as “Equipment”) on your own responsibility, taking the following matters into consideration:

(1) Regulations and standards or laws that your Equipment is to comply with.
(2) Examples of application described in any documents provided by Azbil Corporation are for your reference purpose only, and
you are required to check the functions and safety of your Equipment prior to your use.

(3) Measures to be taken to secure the required level of the reliability and safety of your Equipment in your use
Although azbil is constantly making efforts to improve the quality and reliability of Azbil Corporation’s products, there exists
a possibility that parts and machinery may break down. You are required to provide your Equipment with safety design such
as fool-proof design,*! and fail-safe design*2 (anti-flame propagation design, etc.), whereby preventing any occurrence of
physical injuries, fires, significant damage, and so forth. Furthermore, fault avoidance,*3 fault tolerance,** or the like should be
incorporated so that the said Equipment can satisfy the level of reliability and safety required for your use.

*1. A design that is safe even if the user makes an error.

*2. A design that is safe even if the device fails.

*3. Avoidance of device failure by using highly reliable components, etc.
*4.The use of redundancy.

3. Precautions and restrictions on application
3.1 Restrictions on application

Please follow the table below for use in nuclear power or radiation-related equipment.

Nuclear power quality*> required Nuclear power quality*> not required
Within a radiation Cannot be used (except for limit switches for Cannot be used (except for limit switches for
controlled area*® nuclear power*7) nuclear power*7)

Outside a radiation | Cannot be used (except for limit switches for Can be used
controlled area*s nuclear power*7)

*5. Nuclear power quality: compliance with JEAG 4121 required

*6. Radiation controlled area: an area governed by the requirements of article 3 of “Rules on the Prevention of Harm from
lonizing Radiation,” article 2 2 4 of “Regulations on Installation and Operation of Nuclear Reactors for Practical Power
Generation,” article 4 of “Determining the Quantity, etc., of Radiation-Emitting Isotopes,’etc.

*7. Limit switch for nuclear power: a limit switch designed, manufactured and sold according to IEEE 382 and JEAG 4121.

Any Azbil Corporation’s products shall not be used for/with medical equipment.

The products are for industrial use. Do not allow general consumers to install or use any Azbil Corporation’s product. However, azbil
products can be incorporated into products used by general consumers. If you intend to use a product for that purpose, please contact
one of our sales representatives.

3.2 Precautions on application

you are required to conduct a consultation with our sales representative and understand detail specifications, cautions for operation,
and so forth by reference to catalogs, specifications, instruction manual, etc. in case that you intend to use azbil product for any purposes
specified in (1) through (6) below. Moreover, you are required to provide your Equipment with fool-proof design, fail-safe design, anti-
flame propagation design, fault avoidance, fault tolerance, and other kinds of protection/safety circuit design on your own responsibility
to ensure reliability and safety, whereby preventing problems caused by failure or nonconformity.
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(1) For use under such conditions or in such environments as not stated in technical documents, including catalogs, specification,
and instruction manuals
(2) For use of specific purposes, such as:
* Nuclear energy/radiation related facilities
[When used outside a radiation controlled area and where nuclear power quality is not required]
[When the limit switch for nuclear power is used]
* Machinery or equipment for space/sea bottom
* Transportation equipment
[Railway, aircraft, vessels, vehicle equipment, etc.]
*  Antidisaster/crime-prevention equipment
* Burning appliances
* Electrothermal equipment
*  Amusement facilities
*  Facilities/applications associated directly with billing
(3) Supply systems such as electricity/gas/water supply systems, large-scale communication systems, and traffic/air traffic control
systems requiring high reliability
Facilities that are to comply with regulations of governmental/public agencies or specific industries
Machinery or equipment that may affect human lives, human bodies or properties
Other machinery or equipment equivalent to those set forth in items (1) to (5) above which require high reliability and safety

GRGEE

4.  Precautions against long-term use

Use of Azbil Corporation’s products, including switches, which contain electronic components, over a prolonged period may degrade
insulation or increase contact-resistance and may result in heat generation or any other similar problem causing such product or switch
to develop safety hazards such as smoking, ignition, and electrification. Although acceleration of the above situation varies depending
on the conditions or environment of use of the products, you are required not to use any Azbil Corporation’s products for a period
exceeding ten (10) years unless otherwise stated in specifications or instruction manuals.

5. Recommendation for renewal

Mechanical components, such as relays and switches, used for Azbil Corporation’s products will reach the end of their life due to wear by
repetitious open/close operations.

In addition, electronic components such as electrolytic capacitors will reach the end of their life due to aged deterioration based on

the conditions or environment in which such electronic components are used. Although acceleration of the above situation varies
depending on the conditions or environment of use, the number of open/close operations of relays, etc. as prescribed in specifications
or instruction manuals, or depending on the design margin of your machine or equipment, you are required to renew any Azbil
Corporation’s products every 5 to 10 years unless otherwise specified in specifications or instruction manuals. System products, field
instruments (sensors such as pressure/flow/level sensors, regulating valves, etc.) will reach the end of their life due to aged deterioration
of parts. For those parts that will reach the end of their life due to aged deterioration, recommended replacement cycles are prescribed.
You are required to replace parts based on such recommended replacement cycles.

6.  Other precautions

Prior to your use of Azbil Corporation’s products, you are required to understand and comply with specifications (e.g., conditions and
environment of use), precautions, warnings/cautions/notices as set forth in the technical documents prepared for individual Azbil
Corporation’s products, such as catalogs, specifications, and instruction manuals to ensure the quality, reliability, and safety of those
products.

7. Changes to specifications
Please note that the descriptions contained in any documents provided by azbil are subject to change without notice for improvement

or for any other reason. For inquires or information on specifications as you may need to check, please contact our branch offices or
sales offices, or your local sales agents.

8.  Discontinuance of the supply of products/parts

Please note that the production of any Azbil Corporation’s product may be discontinued without notice. After manufacturing is
discontinued, we may not be able to provide replacement products even within the warranty period.

For repairable products, we will, in principle, undertake repairs for five (5) years after the discontinuance of those products. In
some cases, however, we cannot undertake such repairs for reasons, such as the absence of repair parts. For system products, field
instruments, we may not be able to undertake parts replacement for similar reasons.

9.  Scope of services

Prices of Azbil Corporation’s products do not include any charges for services such as engineer dispatch service. Accordingly, a separate
fee will be charged in any of the following cases:

1
2
3
4

Installation, adjustment, guidance, and attendance at a test run

Maintenance, inspection, adjustment, and repair

Technical guidance and technical education

Special test or special inspection of a product under the conditions specified by you

(
(
(
(

Please note that we cannot provide any services as set forth above in a nuclear energy controlled area (radiation controlled area) or at a
place where the level of exposure to radiation is equivalent to that in a nuclear energy controlled area.

AAS-511A-014-13
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Specifications are subject to change without notice. (13)

Azbil Corporation

Advanced Automation Company

1-12-2 Kawana, Fujisawa
Kanagawa 251-8522 Japan

For our products and services for factories and plants, please visit:
URL: https://aa-industrial.azbil.com/jp/en

1st edition: Apr. 2025
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