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i Getting Up to Speed with model C1M 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 the work site (document No. CP-SP-1450E).

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.

© 2022-2023 Azbil Corporation. All Rights Reserved.

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




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.

> [>

Use of this product in a manner not specified by the manufacturer will impair its built-in safety features.

Do not replace any component except as specified by the manufacturer.

All wiring work must comply with local regulations and be carried out by authorized and experienced personnel.
Make sure to provide a cutoff switch for the power to this device within reach of the operator.

When wiring the power for AC power models, install a time-lag (T) fuse (rated current 0.5 A, rated voltage 250 V).
(IEC 60127)

@ Device Ratings

Voltage: 100 to 240 V AC (operating voltage: 85 to 264 V AC)
Frequency: 50/60 Hz
Power consumption: 8 VA max.

@ 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: —10to +55°C

Operating humidity: 10 to 85 % RH (without condensation)
Vibration: 0 to 5m/s? (10 to 60 Hz)

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

Installation location: indoors

Elevation: 2000 m max.

@ Device Installation

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 Vi max., 42.4 V peak max., and 60 V DC max.

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

During EMC testing, the reading or output may fluctuate by +10 % FS (for MFB: 30 % FS).



Conventions Used in This Manual

B The safety precautions explained below aim to prevent injury to you and others, and to prevent property damage.
p
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
CAUTI 0 N result in minor injury or property damage only.
.

~\

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

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

@ 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.

[PARA], [MODE], etc. Indicates keys on this device.

>>: Indicates the result of an operation, or the status after the operation.



@ Numeric value and character display on LCD

Numeric values: The 7-segment LCD expresses numeric values as follows:
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Alphabetical characters: The 7-segment LCD expresses alphabetical characters shown below. There
are some alphabetical characters which are not displayed on the LED.
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[I] 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.



Safety Precautions

/\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.
Otherwise, 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 No. 84515888-001). 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.

SOV Ve RBPOeeVS®

Use an appropriate overcurrent protection device (fuse, circuit breaker, etc.) with a sufficient
breaking capacity for 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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/N\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.

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 use the current transformer input for measurement in a place that falls into
measurement category ll, lll, or IV. There is a danger of fire, electric shock, or device failure.

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

Before Using This Device

There is a film over 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.




The Role of This Manual

There are five different manuals related to model C1M 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 http://www.azbil.com.

Single Loop Controller Model C1M User’s Manual for Installation and Configuration
Document No. CP-SP-1448E
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 C1M User’s Manual
Document No. CP-UM-5964JEC

;o(xxxx’“ &

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.

;\

LB

/
% Quick Reference Guide for Model C1M

Quick Referen

Document No. CP-SP-1450E

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.

i}

, o Smart Loader Package Model SLP-C1F Installation Manual
s %f Document No. CP-UM-5986JEC
This manual is supplied with the product. It has descriptions in Japanese, English,
ﬁ 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
| — yp g p p

this device. For further information about operation, refer to the user’s manual on
detailed functions.

User’s Manual for Detailed Functions of Smart Loader Package Model SLP-
C1F for Single Loop Controller Model C1A/C1M
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 C1M.
Those designing or setting up equipment that uses model C1M should read this
manual. The manual describes installation of the software into a PC, operation of
the PC, various functions, and setup procedures.
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Organization of This User’s Manual

This manual is organized as shown below.

Quick Reference Guide

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 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 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.
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Reference Guide for Mod

This guide offers a summary of key operations, parameter flowcharts, and settings, for convenient reference at the
operation 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 model C1M is needed, refer to the user's manual for installation and configuration (CP-SP-1448E).
The most convenient way to configure the C1M is with the Smart Loader Package (model No. SLP-C1FJA_). Please
contact the azbil Group or a distributor for more information.

azbil
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®3) @) 8)
(1) | Upper display Shows PV (present temperature, etc.) or items that can be set.
(2) |[MODE] key Pressing this button shows the operation display. If it is held down for 1 second or longer,
the preset operation (initial setting: AUTO/MANUAL selection) can be executed.
(3) |[PARA] key Switches the display.

[<LI[V]and[Alkeys

Used for incrementing/decrementing numeric values and performing arithmetic shift
operations.

MAN mode indicator

Lights up in MANUAL mode.

RDY mode indicator

Lights up in READY (control stop) mode.

Event indicator

Lights up when the corresponding event output is ON.

Control output indicator

Lights up when the corresponding control output is ON.

Status indicator

Lights up according to the setting of the status indicator. (Default: Not used)

AT indicator

Flashes during AT execution.

Slope display unit

Shows the operation status during a step operation.

Lower display

Shows SP (set temperature, etc.) and other settings.

Loader connector

Connected to the PC using the USB loader cable included with the Smart Loader Package.

Protective film

Protects the surface. Please remove the protective film before use.
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O Some items are not displayed depending on the availability of optional functions, model number, display setup (L 13 to £ 18) and user level (L 19).

Operation display

O Pressing the [PARA] key while changing the setting of an item will cancel the change, and the next item will be displayed.

Internal Internal TEs
— - event 1 p— e event 1 remainin
|_“_“ l P cr |_ ' maintsetting l_ “_ l_ sub—stetting l_ l_ -l 9
— ll_ll—_l # ' _ ﬁ l._ll__'L l. __
At O AT & Current 100 Setting 0 Setting od event 1
progress delay time
Internal event 3 Internal event 3 Timer Internal event 2 Internal event 2
adCL sub-setting l: i main setting J__ remaining time 2 |: j l: l- sub-setting l: ] main setting
Setting I:I Setting DE Internal event 2 E Setting EI Setting
delay time
"
2-second press of [PARA] key Dlsplay of settings
' R2 [Setup] [Event configuration] [Dlassignment] [DO assignment]  [User function] [Lock]  [Instrument information]
i HERERERERRE
r ni r n r 7| ir| T Lo HE _ | | M |
EILMid Wt | dU |
r ni r 331 r 77 I3 : : HE _ r _r | |
HiE R N | (S - - e | W | =
r IOl 12 E -3 dl I oC |E 1E_] I 4N3J
L u L JCEeaml (] | g U LLOL ool
(pE—bn| = [l : HE U ] C Ny
s =R S 8 i : O CONEC_C Nl iF-Y PRSSER dCH
r r T CcCr | . . HE_C oc | I INC
> (e o (e | == d'-m I_IE UF-SEEPS (AR diS
t r 2 |- ccri C 0 HE _C oc I INC
< R R ¢ (A | === UF-CREPSCRARR dbb
2 [N roun r7 FCr3 3 ME T C ! I M7
SN Wl R | (SR | Eee UL - INEPS b
r n r o r g . . He _o OC 3L
L I.IE L -! ( L lh I— a0 I_II_ E! lijl_l Qul
r nag O I N
L_L L3 L 19 :: |J|: |EUE:E: L t | i
r an O 1 (EECuC, | b 411
cmy ME | i
£ r an . : i
v L 14 di Ll_q FucH FPO
- CEET YO Y | K —
S [Nl _ r QJ 0 2 (MECul | :
i L__IC ' - '
L (| r . . (
T 10 [ u|‘= L EB - C _m FF' |E
IE g == E Ell'= m cCulpo [PARA] key |
|
L Iq L -‘U r on 1 To (B)
r Jnpeer 44 L 10
= CL r Cn 1
[ 2]
r C |
C ZCHlL o
r =
L Ejl r cu
r oo
L CD r CC
r O
L LU [ EE *1 The parameters and numerical values registered as user functions UF are displayed.
r EI A *2 If no key is pressed for 3 minutes, the display automatically returns to (2), the PV display.
L l *3 If the [ <] key is pressed while holding down the [PARA] key, various displays/settings
[ EE can be navigated in reverse order.
r caQ
L E [ B Explanation of arrows H Item selection in setup menus
[ -IE [PARA] key: s [PARA] key (move to next item)
2-second press of [PARA] key: sl [PARA] + [ <] (to previous item)
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Operation Examples

Setup of PV input range type

Press [MODE]
once to show the
operation display.

If the sensor has not been
wired or is disconnected,
an alarm for abnormal PV
input (any one from ALD |
to AL ! 1) may appear on
the upper display.

Hold down [PARA]
for 2 s or longer. The
screen for specifying

parameters is shown
M with A--7 on the

upper display.

In ON/OFF control, r--r
is on the upper display.

Hold down [PARA]
for 2's or longer
again.

M The setup screen
showing the setting
for L0 | (PV input
range type) is
displayed.

Press [<],[V] or
[ A 1. The rightmost
digit on the lower
display flashes and

& its value can be

changed.

Select the range

of the sensor (see
the PV input range
table) by pressing [
<I[VI]or[Al

Do not press any
key for 2 s.The new
value stops flashing
and is now set.

Setup of event operation type

In this example, the operation type of event 1 is set to “deviation high limit

"

Press [MODE]
once to show the
operation display.

2]

Hold down [PARA]
for 2 s or longer. The
screen for specifying
parameters is shown
with A--r on the
upper display.

Hold down [PARA]
for 2 s or longer
again.

M The setup screen

™ showing the setting
ol for CO | (PVinput

==l range type) is
displayed.

Press [PARA] several
times. E IC |is shown
on the upper display
and 0 on the lower

| display.

0 on the lower display
means that no event is
set.

flashes.

high limit

Press [V ]1or [ A]. The rightmost digit on the lower display

Press [V 1or [ Aluntil Yis displayed. Do not press any key
M for 2 s. The new value stops flashing and is now set.

Y on the lower display means that the event operation type is “deviation

Use E2[ | to set the operation type for event 2, and E3[ | for event 3.

Blue letters

Red letters

: Initial setup procedure

: Procedure during operation

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 [MODE]
once to show the
operation display.

Hold down [PARA]
for 2 s or longer. The
screen for specifying

parameters is shown

with R--n on the
upper display.

M display.

Press [PARA] twice.
Ak is shown on the
upper display and
AkoF on the lower

If the control method is
ON/OFF control and if bit
3 (AT stop/start display)
of £13 (mode display
setup) is “0” (disabled),
the parameter and
setting are not displayed.

Press[V]or[Al
AkoF flashes.

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

Also, if “AT stop/start”is
set as the Dl assignment,
the display does not flash
and the setting cannot
be changed using the
keys.

Press [ A]lonce.
Aton flashes on the
lower display.

Do not press any
key for 2's. Atan
stops flashing and

) AT begins.

During AT, the AT
indicator flashes
and repeatedly.

When AT and the
calculation of PID
constants are done,
the indicator turns
off.

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 Akan to AkaF (return to step 3 above).

Setup of the SP

Press [MODE]
once to show the
operation display.

Check that the
operation display
shows the SP.

M (If not, press [PARA]

several times until it
is displayed).

@ its value can be

Press[<],[ V], or
[ A1.The rightmost
digit on the lower

display flashes and

changed. Change
to the desired SP by
pressing [<1,[ V],
or[Al

Flashing means the
setting has not been
finalized.

If the SP limit function

is enabled, a value
exceeding the limit
cannot be set. If you need
to change the value,
change the SP limit first.

Do not press any
key for 2's. The new
value stops flashing

and is now set.

If [MODE] is pressed while
the setting is flashing, the
status returns to that of
step 1.
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For highlighted steps (e.g., n ), the following precaution applies:
« If keys are locked, the setting does not flash and cannot be changed. To change the setting, cancel the key lock first.

RUN/READY mode selection Setup of event value

Press [MODE]
once to show the
operation display.

Hold down [PARA]
for 2 s or longer. The
screen for specifying

| parameters is shown
) with A--7 on the

upper display.

In ON/OFF control, r--r
is on the upper display.

Press [MODE]
once to show the
operation display.

Hold down [PARA]
for 2 s or longer. The
screen for specifying

Jll parameters is shown
l with A--r on the

upper display.

Press [PARA] once.

r--r isshown on

the upper display
and rd4or rinis

|l shown on the lower

e display.

The current mode is
indicated by rUn (RUN) or
rd4 (READY).

Press[V1or[Al
The lower display
flashes.

If"RUN/READY
selection”is set as the

Dl assignment, the
display does not flash
and the mode cannot be
changed using the keys.

Press[V]or[Alto
select rUn or rdy.

Do not press any
key for 2 s. The new
value stops flashing
and the mode is

M now set.

Press [PARA] several
times. E tis shown
on the upper display
and 0 on the lower

| display.

0 on the lower display
means that the event
main setting is “0."

Press [<],[V] or
[ A].The rightmost
digit on the lower
display flashes and

& its value can be

changed.

Change to the
desired event
setting by pressing
[<L[V]or[AlL
Flashing means the

setting has not been
finalized.

and is now set.

step 1.

5 | Do not press any key for 2 s. The new value stops flashing

If [IMODE] is pressed while the setting is flashing, the status returns to that of

Press [MODE]
once to show the
operation display.

Hold down [PARA]
for 2 s or longer. The
screen for specifying

parameters is shown

with A--n on the
upper display.

Press [PARA]

several times. P- |
(proportional band)
is shown on the

M upper display and
the present setting

lower display.

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

Press [<],[V] or
[ A1 The rightmost
digit on the lower

display flashes and

its value can be
changed.

Change to the
desired P value by
pressing [<],[V],
or[Al

Flashing means the
setting has not been
finalized.

The setting range of the
proportional band is
from 0.1 to 999.9 %.

6 | To proceed to
hysteresis setup,
press [V] twice or
press [A] several

Ml times. E IHY is shown
on the upper display
and § on the lower
display.

S on the lower display
means that the hysteresis
setting is “5."

Press [<],[V] or
[ A 1. The rightmost
digit on the lower

display flashes and
§ its value can be

changed.

Change to the
desired hysteresis
setting by pressing
[<1LI[V]or[Al

Do not press any
key for 2's. The new
value stops flashing
and is now set.

and is now set.

step 1.

Do not press any key for 2 s. The new value stops flashing

If [MODE] is pressed while the setting is flashing, the status returns to that of

Use! - | for specifying the integral time (0-9999 s) and d- | for the

derivative time (0-9999 s).
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Parameters

Operation settings

: Basic parameters

: Required when using optional functions

Setup bank, etc., settings

: Essential parameters for PV measurement and control

Display Item Contents. Initial | Setting
=] @B [setupbank]
Bloft lowe ey Display tem Contents Initial | Setting
SP low limit to SP high limit 0 value
LSPIdT | LSP LSP No. (the last digit) 1t0 LSP system group (max. 8) 1 For detais refer to the PV Input Range Table Depends
Sk 1-*1 Step Step No,, step remaining time Not applicable - on the
remaining Step No. indicates whether the process is ramp-up, ramp-down, model
time or soak. Lo Temperature unit 0: Centigrade (*C) 0
ol Value | MV (Manipulated Variable) 10010 +1100% - 1-Fahrenheit (F)
Setting is enabled in MANUAL mode (value flashiing) NEE] @ | Reference junction compensation (Cold | 0: Performed (internal) 0
HERE Value | HeatMV Variable) Not applicable. - z junction ’ 1 Not performed (external)
Lool __|Value | Cool MV Variable) 10010 +1100% - 8|t Decimal point position 0:No decimal point 0
Value (PV)| AE 11| AT progress display (the last digit) Not applicable. - 5 1'to 3:1 to 3 digits below decimal point
] Value | CT current value 1 Not applicable. - 5 When the PV input type is DC voltage/DC current, 0
[ Value | CT current value 2 Not applicable. - -1999t0 49999 U 1000
El Value Internal Event 1 main setting -1999 0 +9999 U or 0 t0 9999 U 0 ] ® | SP low limit PV input range low limit to PV input range high limit -
E 5b Value | Internal Event 1 sub-setting o @] @ SP high limit B
El--*1 |Value | Timerremaining time 1 Not applicable. - tm ® | PV square root extraction dropout 0,010 100.0 % (PV square root extraction is not performed 00
Upper display: ON delay / OFF delay distinction is displayed. when set at 0.0)
E2 Value Internal Event 2 main setting Same as Internal Event 1 main setting 0 [T Control action (Direct/Reverse) 0: Heat control (Reverse action) 0
£25h Value | Internal Event 2 sub-setting Same as Internal Event 1 sub-setting o 1: Cool control (Direct action)
t2--*1 | Value | Timer remaining time 2 Same as Timer remaining time 1 L5 ® | Output operation at PV alarm 0: Control calculation is continued. 0
3 Value | Internal Event 3 main setting Same as Internal Event 1 main setting [ 1: Output at PV alarm is output.
E35h Value | Internal Event 3 sub-setting Same as Internal Event 1 sub-setting 0 3 ® | Output at PV alarm 10010 +1100% 00
£3--*1 | Value | Timer remaining time 3 Same as Timer remaining time 1 - [l ® | Output at READY (Heat) -100t0+1100% 00
*1 Display example A L @ | Output at READY (Cool) -10.0to +110.0 % 0.0
g [c @ Output operation at changing AUTO/ | 0: Bumpless transfer 1: Preset 0
E MANUAL
Parameter settings FREE ®| Preset MANUAL value -10.0t0 +1100% 000r500
5
N @ Initial output type (mode) of PID control | 0: Auto 1: Not nitialized 2: Initialized 0
w [ Mode bank ’ re @ Initial output of PID control 100to +110.0% 000r500
Display Item Contents Initial value | Setting €e3 ® | Integral time and derivative time decimal | 0: XXX (No decimal point) 1: XXX.X 0
A--n AUTO/MANUAL AUko: AUTO mode fn: MANUAL mode AUTO point position 2: XXXX 3: XXXX
RUN/READY Un: RUN mode rdd: READY mode RUN 3 Heat/Cool control 0: Not used 1:Individual PID 2: Common PID 0
At AT execution/stop instructions AtoF: AT stop Aton: AT execution ATstop ] Heat/Cool control dead zone -1000t0 +1000% 00
ALE- Auto tuning error EroF: Normal Eron: Abnormal Normal [N LSP system group 1to4 1
dolt Release all DO latchs Lton: Latch continue LEof: Latch release Latch continue 3T SP ramp type 0:Standard 1: Multi-ramp 0
Udb 1 User-defined bit dboF: OFF dbor: ON OFF 2: Step operation: When the power is turned ON again, the
step operation s stopped (READY)
a [ SP bank ] 3:Step operation: When the power is turned ON again, the
step operation is reset
Display Item o Tene Initial value | Setting E 32 ® | SP varrrp unit» 0:0.1U/s 1:0.1 U/rrfin 2:0.1U/h 1
SP-1~5P-8 | SP(for LSP1t08) SP low limit to P high limit 0 t3s STEP time unit 0:015 T:15 2:1min 2
REX] STEP PV start 0:None 1: Up start 2: Down start 0
Pidi~Pid8 | PID group number (for LSP1 to8) Tt08 1 sp -
e [ STEP loop 0:Stop 1: Loop 2: Final step continued 0
P 1~r7PB | Ramp (for LSP1to8) 009999 [ - :
- = " {3 CT1 operation type 0: Heater burnout detection 0
ElAl~E8 | Soaktime (for LSP1to8) 00109999 0r 0t0 9999 [ 1- Curront value messurement
[N CT1 output 0to 1: Control output 1 to 2 0
@ [ Event bank ] 210 4: Event output 1to 3
[3ET] CT1 measurement wait time 300300 ms 30
Display Item Contents Initial value | Setting ] CT2 operation type Same as CT1 o
EI~ES Internal Event 1 to 5 main setting 199910 +9999 U or 0 to 9999 U* [ ] T2 output SameasCT1 N
E 1Sb ~ESSh Internal Event 1 to 5 sub-setting 0 [T [&r) jait time Same as CT1 30
CLiEREE IntemallEventjitos hysteresks) 0t09999" 5 e Control output 1 range 1:4t020mA 2:0t020mA [
Elon~ESon | @] Internal Event 1to 5 ON delay time 00109999 0r 0t0 9999 [ ] Control output T type 0:MV 1: Heat NIV Z: Cool MV 3PV o
€ lof ~ESof | @] Internal Event 1 to 5 OFF delay time [ 4: PV before ratio, bias, and filter
*The number of decimal places changes according to the operation type of the internal event. 5:SP 6: Deviation 7:CT1 current value
° 8:CT2 current value 9 Invalid 10: SP+MV
m [P|D bank] ES 11:PVMV
g [ Control output 1 scaling low limit -1999 to +9999 U 0.0
Display Item Contents Initial value | Setting g [t Control output 1 scaling high limit 1000
0.110999.9 % 5.0 g 4 Control output 1 MV scaling bandwidth | 0 to 9999 (Valid when control output 1 type is 10 or 11) 200
0t0 9999 s (No integral control action when set at "0")* 120 E [k Control output 2 range Same as control output 1 1
0109999 s (No derivative control action when set at "0")* 30 L8 Control output 2 type Same as control output 1 3
rE- I~cE-B Manual reset (1 to 8) -100t0+1100% 500 [ Control output 2 scaling low limit Same as control output 1 0
ol-1~ol-B | @ MViow limit (i to8) 100t0+1100% 00 € so Control output 2 scaling high limit Same as control output 1 1000
oH-i~oH-8 | @ MVhighlimit(1to8) -100t0+1100% 1000 st Control output 2 MV scaling bandwidth | Same as control output 1 200
P- 1L ~P-BC Cool-side band (1 to 8) 0.1t0999.9 % 50 ] ‘Communication type 0: CPL 1: Modbus/ASCII 2: Modbus/RTU 0
110~ -BC Cool-sidei time (1t 8) 0109999 s (No integral control action when set at "0")* 120 3: PLC-Link communication
d- IL ~d-BC Cool-side derivative time (1 to 8) 0109999 s (No derivative control action when set at "0")* 30 L 65 Station address 0to 127 (Communication is disabled when set at "0") 0
ol ~olBL | @] Cool-side MV low limit (1 to 8) -10.0t0+110.0% 0.0 L 66 speed (bps) 0:4800 1:9600 2: 19200 3: 38400 2
oHIC~cHBL | @] Cool-side MV high limit (1 to 8) -100t0 +110.0% 1000 €61 Data format (Data length) 0:7 bits 1:8 bits 1
*The number of decimal places changes according to the setting for [23 (integral time and derivative time decimal point position). L Dataformat (Parity) 0: Even parity 1:0dd parity 2:None parity 0
[ Data format (Stop bit) 0:1 bit 1:2 bits 0
[ Parameter bank ] Lo ® | Communication minimum response time 1 to 250 ms 3
3511 ® | Key operation type 0: Standard type 1: Special type 0
Display Item Contents Initial value | Setting e [MODE] key function 0:Invalid 1: AUTO/MANUAL selection 1
0:ON/OFF control 1: Fixed PID oor1 2:RUN/READY selection
o [Reol MV low limit at AT -10.0t0 +110.0% 00 3: AT execution/stop instructions
2 [ Akt MV high limit at AT 10010 +110.0% 1000 4: LSP group selection 5: Release all DO latches
g Imre e e e 0109999 U S 6:Invalid 7: User-defined bit 1 selection 8: Invalid
- [ ] ® | MODE display setup Bit 0: AUTO/MANUAL display (Enabled: +1) 255
ofF5 ® | ON/OFF control operating point offset | -1999 to +9999 U [ (Sum of the weighting) Bit 1: RUN/READY display (Enablec: +2)
L PV filter 001012005 00 Bit 2: Invalid
PV R ® | Pvratio 0.001 t0 9.999 1.000 Bit 3: AT Stop/Start display (Enabled: +8)
i PV bias -1999 0 49999 U [ Bit 4: Release all DO latches display (Enabled: +16)
[ ® | Time proportional cycle unit 1 0:Unitof 15 1:Fixedat 0.5's 0 Bit 5: User-defined bit 1 ON/OFF display (Enabled: +32)
2:Fixedat0.25 s 3: Fixed at 0.1 s = Bit6to 7: Invalid
0y Time proportional cycle 1 5to 1205 0r1to 1205 (5 to 120 s when output includes 100r2 e ltw @ | PV/SP display setup Bit 0: PV display (Enabled: +1) 15
relay output) H (Sum of the weighting) Bit 1:SP display (Enabled: +2)
tPo Time proportional minimum Setvalue:0 0 8 Bit 2:LSP group number display (Enabled: +4)
ON/OFF time 1 If either one of the conditions below is true, 250 ms applies. S Bit 3to 7: Invalid
Otherwise, 1 ms applies. [t ®| MV display setup Bit 0: MV display (Enabled: +1) 15
~MV1 is set for relay output or event output in DO Ef (Sum of the weighting) Bit 1: Heat MV/cool MV display (Enabled: +2)
assignment. : Bit 2 Invalid )
~Time proportional cycle s 10's or longer. Bit 3: AT progress display (Enabled: +8)
Set value: 1-250 Bit4to 7: Invalid
B If MV is set for relay output or event output in DO [ ® | Evdisplay setup 0: Not displayed 0
g assignment, (Operation display) 1: Set value of Internal event 1 is displayed
g 1-49: 50 ms applies. 2: Set values of Internal event 1 to 2 are displayed
H 50-250: The set value applies. 3: Set values of Internal event 1 to 3 are displayed
S [ty ® | Time proportional cycle unit 2 0:Unitof 15 1:Fixedat 0.5's [ L ® | Event remaining time display setup 0: Not displayed 0
g 2:Fixed at0.25 s 3: Fixed at 0.1 s (Operation display) 1:Internal event 1 is displayed
2 g Time proportional cycle 2 5101205 0r 1101205 (5 to 120 s when output includes 100r2 2:Internal event 1 to 2 s displayed
2 relay output) 3:Internal event 1 to 3 is displayed
2 [tPa2 Time proportional minimum Setvalue:0 [ ] @ | CTinput current value display setup | 0: Not displayed 1
ON/OFF time 2 If either one of the conditions below is true, 250 ms applies. (Operation display) 1:CT1 current value is displayed
Otherwise, 1 ms applies. 2:CT1 to 2 current values are displayed
- MV2is set for relay output or event output in DO assignment. ] Vel 0: Simple configuration 0
~Time proportional cycle is 10 s or longer. 1: Standard configuration
Setvalue: 1-250 2: Advanced configuration
If MV2 is set for relay output or event output in DO
assignment, C 80 ®| Status indicator 0: Not used 0
1-49: 50 ms applies. 1: Flashing while data s sending through RS-485
50-250: The set value applies. communication.
EPEY @ | Time proportional cycle mode 0: Controllability aiming type Oor1 z 2:Flashing while data is receiving through RS-485
1: Operation end service life aiming type (Only ON/OFF 3 communication.
8 3:Logical OR of all Di statuses
operation within Time proportional cycle) H o,
sp | 5PU ® | 5P up ramp (U/min) 00109999 U (No ramp when set at 0.0 U) 00 E
Spd ® | 5P down ramp (U/min) 00 H ] @ | Number of CT1 turns 0:800 turns 1 to 40: CT turns divided by 100 8
U (unit): The smallest unit of an industrial quantity (°C, Pa, L/min, etc.) of a PV range 2 |Cat @/ CT1 number of power wire passes 0:1time 1 to 6: Number of times 1
[ Extended tuning bank] § €9 @ | Number of CT2 turns 0:800 turns 1 to 40: CT turns divided by 100 8
] @ | CT2 number of power wire passes Same as CT1 number of power wire passes 1
Display Item Contents Initial value | Setting - -
9 PVinput failure (under range) type 0:-10%FS 0
REkY [ATGT2 0:Normal 1: Immediate response 2: Stable® 1 1:-5 mV (This setting is applicable if CO1 (PV input range type)
SPLS @ | SPlag constant 0.0t0999.9 00 is set for sensor type B (No.17) or PR40-20 (No. 23))
e oA Bandadjust 09010 99,99 190 L Sampling period 1:50ms 2:100 ms 3:300 ms 4: 500 ms 1
At-1 ® | AT Integral time adjust 000109999 1.00 : . :
At-d ® | AT Derivative time adjust 000109999 1.00
ALPE ® | Type of MV switching point at AT 0: Default (2/3 of initial PV and SP) 1:SP 2:PV. [
AEPy ® | MV switching point PV in AT -1999 t0 +9999 U [
[ ® | Control algorithm 0:PID (Conventional PID) 1: Ra-PID (High-performance PID) [
CLs @ | Cooling Gain -10.0to +110.0 % 30.0

* Normal = standard control characteristics, immediate response = control with quick response to external disturbance, stable =
control with less PV fluctuation




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 = at the bottom right of this page.

[ Event configuration bank ] @D [Lockbank]

Display Item Contents Initial | Setting Display Item Contents Initial | Setting
value value
EMCI~ESCH Internal event 1 to 5 Configuration 1 See“Event types." 0 Lol Key lock 0: Al settings can be specified. 0
" . — o N 1:Mode, event, operation display, SP, UF, lock, manual MV, and
E L2 ~ESLR Internal event 1 to 5 Configuration 2 ‘Ist digit” (2nd, etc.) means the first digit (etc.) from the right. [MODE] key operation can be specified.
1st digit: Direct/Reverse 0:Direct 1:Reverse 0 2: Operation display, SP, UF, lock, manual MV, and [MODE] key
o . " . operation can be specified.
2nd digit: Standby 0:None 1: Standby 2: Standby + Standby at SP change 0 3:UR lock, manual MV, and (MODE] key operation can be
3rd digit: EVENT state at READY 0: Continue 1: Forced OFF 0 specified.
4th digit: Undefined 0 [] Chol ® | Communication lock 0: Unlocked 1:Locked 0
EIL3~ESC3 | @] Internal event 1 to 5 Configuration 3 “1st digit” (2nd, etc.) means the first digit (etc) from the right. Lial ®| Loader lock 0: Unlocked 1: Locked 0
1st digit: Alarm OR 0:None 1: Alarm direct + OR operation 0 PRSS Password display 0to 15 (5: Password 1A to 2B display) 0
2:Alarm direct + AND operation PSR Password 1A 0000 to FFFF (hex) 0000
3: Alarm reverse + OR operation
4: Alarm reverse + AND operation PSeR Password 2A 0000 to FFFF (hex) 0000
2nd digit: Special OFF 0: As usual 0 PStb Password 1B 0000 to FFFF (hex) 0000
'\V‘[/)hFan the event set value (main setting) is 0, the event is PSab Password 28 0000 to FFFF (hex) 0000
3rd digit: Delay time unit 0:015 1:15 2:1min 0 @ [Instrument information bank]
4th digit: Undefined 0 0
Display Item Contents Initial Setting
* value
@D [ DI assignment bank ]
1d0 i ® | ROMID 16: Fixed Not
Display Item Contents Initial Setting Applicable
value 1402 @ ROM Version 1 Not
ditdist Internal contact 1 to 5 Operation type | 0: No function 0 Applicable
1: LSP group selection (0/+1) 1403 ®| ROM Version 2 Not
2: LSP group selection (0/+2) Applicable
3: LSP group selection (0/+4) "
o L fi Not
4:PID group selection (0/+1) e oader information Applicable
5: PID group selection (0/+2)
6: PID group selection (0/+4) 1405 ® | ESTinformation . I\Ilot o
7: RUN/READY selection pplicable
8: AUTO/MANUAL selection 1 d06 @ Manufacturing date code (year) Subtract 2000 from the year. Not
9:Invalid 10: AT execution/stop instructions Example: "21" means the year 2021. Applicable
11:Invalid 12: Control action direct/reverse . - — ot
13: 5P Ramp enabled/disabled 1407 Manufacturing date code (month, day) | Month + day divided by 100. e
14: PV Hold Example: "12.01" means the 1Slday0fDE(embel. pplicable
15: PV Maximum value hold 1 do8 ® | Serial No. Not
16: PV Minimum value hold Applicable
17:Timer Stop/Start
Not
18: Release/continue all DO latches i ®| Model No. Apph‘;ble
19: Advance 20: SP Step Hold vo o Model Not
td il lodel Information lot
d 2~di52 | ®@|Internal contact 1to 5 Input bit operation| 0: Not used (Default input) 0 Applicable
1: Function 1 ((A and B) or (C and D)) Tan @/ Production site code Not
2: Function 2 (A or B) and (C or D))
3: Function 3 (A or Bor Cor D) Applicable
4: Function 4 (A and B and C and D) FPO! FPI6 | @] Advanced function password 1to 16 0000 to FFFF (hex) 0000
dl 3~di53 | @ Internal contact 1to 5 Input assignment | 0: Normally open (normally off = 0) 0,2-5
A 1: Normally closed (normally on = 1) p f
2:DI1 3:D12 4 to 9: Invalid m recautions for setu
9 H~dis o int " t1to51 tassh " 10to 14:Internal event 1to 5 ° p
M~ nternal contact 1to 5 Input assignment | 15 16 17: Invalid 18 to 21: User-defined bit 1to 4 a a .
8 22: MANUAL 23: READY 24:nvalid + The type of automatic tuning can be changed by REEY (AT type) in
25: AT (Auto-Tuning) 26: During SP ramp . a A a q
45-4% @) ntemalcontac 1105 nputassgnment | 27l 5 the extended tuning bank. Specify the setting in accordance with
o : Al afarm L
29:PV alarm the control characteristics.
30: Invalid
dl 5~diS6 | @] Internal contact 1to 5 Input assignment | 31: [MODE] key status 0
D 32:Event output 1 terminal status
33: Control output 1 terminal status Mem o
d 1~di 51 @ | Internal contact 1to 5 Polarity A to D “1st digit” (2nd, etc.) means the first digit (etc.) from the right.
1st digit: Polarity A 0: Direct 0
2nd digit: Polarity B 1:Reverse 0
3rd digit: Polarity C 0
4th digit: Polarity D 0
dl B~di 58 @ | Internal contact 1to 5 Polarity 0: Direct 1: Reverse 0
dl 9~di5% @ | Internal contact 1to 5 Internal event No. | 0: All internal events 0
assignment 1to 5: Internal event No.
[ DO assignment bank ]
Display Item Contents Initial Setting
value
ok {i~ak2! @ | Control output 1to 2, event 0: Default output []
Euli~Eudt output 1to 3 Operation type 1: MV ON/OFF status 1
2: MV ON/OFF status 2 .
3106 Functon 1t04 Changing the user level
ok i2~ck22 | @ Control output 1to 2, event 0: Normally open (normally off = 0) 2-4,14,15 . .
Eu~Ew3 | |outputlto3OutputassignmentA | 1:Normally closed (normally on = 1) The user level can be selected from three options with £ 19. The number
2to 6: Internal Event 1to 5 . . . .
7t013: Invalid of available displays and settings decreases in the order: advanced —
ok 3~ot23 @  Control output 1to 2, event 14: MV ON/OFF status 1 0 . . . . . .
Eul~Eu33 | |outputlto3OutputassignmentB | 15 My ON/OFF status 2 standard — simple. All items are displayed when advanced configuration is
16,17: Invalid 18:DI1 19:DI2 20 to 25: Invalid
o 30: ; selected.
o H~ok24 | ®] Control output 102, event 2610 30: Internal contact 1 to 5 31 to 33: Invalid o
Eu4~Eudd output 1 to 3 Output assignment C 34 to 37: User-defined bit 1to 4 38: MANUAL
39:READY 40: Invalid 41: AT (Auto-Tuning)
42: During SP ramp 43: Invalid 44: Alarm
ok 15~ kS @ | Control output 1 to 2, event 45: PV alarm 46: Invalid 47: [MODE] key status 0 Press [MODE] HOId down [PARA]
EulS~EudS output 1 to 3 Output assignment D 48: Event output 1 terminal status once to show the for2sor Ionger
49: Control output 1 terminal status . d‘ I . N h
ot E~ok2b | @ Control output 1to 2, event output 1to | “1st digit” (2nd, etc) means the first digit (etc.) from the right. operatlon Isplay, again. CO tis shown
EoB~E3 | |3Polarty AtoD and then hold down on the upper
1st digit: Polarity A 0: Direct 0 .
T Reverse [PARA] for 2 s or display.
2nd digit: Polarity B 0 |
3rd digit: Polarity C 0 onger.
4the digit: Polarity D o The screen
ok {1~k @  Control output 1to 2, event 0: Direct o . .
Eul1~Eu31 | |output to3 Polarity 1: Reverse for specifying
ok B~ck28 | @ Control output 102, event 0:None 1: Latch (Latch at ON) 0 parameters is
Eul8~Eu38 output 1to 3 Latch 2: Latch (Latch at OFF except for initialization at power ON) . -
shown with R--n or
@@ [ User function bank] r--r on the upper
Display Item Contents Initial | Setting d i5p| ay.
value
UF- I ~UF-B .‘ User function 1to 8 - -

Press [PARA] several 4 Press [<],[V],
times to change to or [A].The lower
{78 (user level). display flashes.

Change to the
desired setting by
pressing [V ]or[Al
Do not press any
key for 2 s. The new
1: Standard value stops flashing
2: Advanced and is now set.

0: Simple (initial
value)




.
PV input range table Event types
[Thermocouple ] [ RTD ] Direct action Reverse action
Operation Settin @: ON/OFF changes at the value ®: ON/OFF changes at the value
S[ﬂ, I | Sensor galn_ge n Eanghe . . L0 1 | Sensor CR"‘I”_ge 3 ::‘"‘9: ! type 9| O: ON/OFF changes when the value | O: ON/OFF changes when the value
etting|  type (Celsius) (Fahrenheit) etting| type (Celsius) (Fahrenheit) is exceeded is exceeded
1 K -200 to +1200°C | -300 to +2200 °F 41 Pt100 -200 to +500°C | -300 to +900 °F No event 0 Always OFF Always OFF
2 K 0to 1200°C 0t0 2200 °F 42 JPt100 -200 to +500 °C -300 to +900 °F PV high limit ] o
3 K 0.0 to 800.0 °C 0to 1500 °F 43 Pt100 | -200to+200°C | -300 to +400°F 9 . ON ON HYS
4 K 0.0 t0 600.0 °C 0to 1100 °F 44 JPt100 | -200t0+200°C | -300 to +400 °F Main setting Main setting
5 K 0.0 t0 400.0 °C 0.0 to 700.0 °F 45 Pt100 |-100.0to+300.0°C| -150 to +500 °F — 5 PV —
6 K |-2000t0+400.0°C | 300 to +700°F 46 | JPt100 |-100.0t0 +300.0°C | -150 to +500 °F PViowlimit | 2 ON } HYS - ON
O
9 J 0.0t0800.0°C 0to 1500 °F 51 Pt100 | -50.0to +200.0 °C |-50.0 to +400.0 °F Main setting Main setting
10 J 0.0t0 600.0 °C 0to 1100 °F 52 JPt100 | -50.0 to +200.0 °C |-50.0 to +400.0 °F PV — PV —
1 J -200.0 to +400.0 °C | -300 to +700 °F 53 Pt100 | -50.0to +100.0 °C |-50.0 to +200.0 °F PV _hogh/low 3 ON ON m ON HYS
13 E 0.0 0 600.0 °C 0to 1100 °F 54 | JPt100 | -50.0to+100.0°C |-50.0 to +200.0 °F limit ) —O-O . o ) —O
Main setting* Sub-setting® Main setting* Sub-setting*
14 T -200.0 to +400.0 °C | -300 to +700 °F 63 Pt100 0.0t0 200.0°C 0.0 t0 400.0 °F PV — pV —
15 R 0to 1600 °C 0 to 3000 °F 64 JPt100 0.0 t0 200.0 °C 0.0 to 400.0 °F P o)
Deviation 4
16 S 0to 1600 °C 0to 3000 °F 67 Pt100 0.0t0 500.0°C 0.0t0 900.0 °F high limit HYS ON ON
17 B 0to 1800 °C 0t0 3300 °F 68 | JPt100 | 00t05000°C | 0.0t0900.0°F SP+Main setting SP+Main setting -
—
18 N 0t01300°C 0102300°F DC vol DC — PV =
19 PLII 0t0 1300°C 0t0 2300°F [ voltage / DC current ] Pe"'lf‘t'?t” 5 ON ¥ HYS . ON
- p ow limi O
20 |WRe5-26| 0t01400°C 0to 2400°F ! Sensor RS SP+Main setting SP+Main setting
21 |WRe5-26 | 0t02300°C 0t0 4200 °F Setting type PV — PV —
23 | PR40-20 0o 1900 °C 0to 3400 °F 84 Oto1V The scaling range is -1999 Deviation 6
) ON tHYS % {HYS $ON HYS ON 1HYS
24 | DINU |-200.0t0+400.0°C | -300to+700 F 86 TtosV ;0 *_999|9‘ IThe ”_”m:e’ of o high/low PR,
25 | DINL [-1000t0+800.0°C | -150to +1500 °F 87 0to5V ecimal places s changeadle: limit ‘ Mt‘i‘(i” ; st‘i'(b ‘ i Nﬁi" | St‘f(b ;
setting ' setting setting __ setting
88 Oto10V SP PV Sp PV
89 0 ¢
020mA Deviation 7 Q
< Initial value 90 4t020mA high limit ON ON
(Final SP SP#Mainsetting SP+Mainsetting
Alarm codes reference)
Deviation 8 oN Tt Hvs | Hvs § ON
Alarm Description Cause Corrective action (Final SP SP+Main setting SP+Main setting
code*! PV — PV
reference)
ALt PVinput error Sensor burnout, incorrect wiring Check the wiring. o
(over range) - E.e‘ﬂj'l"m o ON tHYS HYs $ON gHYs ¥ oN HHYS |
Incorrect settings for PV range type, |Check the PV range type (CO1) and igh/low v ] ’
t. ther settings. limit (Final in ! - ' Main | Sub- !
- omersettngs slp :el(’e:'ence) ' s’gﬁ:l:g : ses':jtliang ‘ sett:ng 1 setuting ‘
ALO2 PVinput error Sensor burnout, incorrect wiring Check the wiring. SP pV —= SP PV—
(under range) °
Incorrect settings for PV range type, | Check the PV range type (CO1) and Heater 1 16 ON ¥ HYS ¢ ‘ HYS TON HYS b ON HYS
etc. other settings. burnout/ L%O—O—>j
Main setting* Sub-setting* Main setting* Sub-setting*
ALO3 Reference junction Measurement range error in terminal | Make sure that the ambient Overcurrent T Wgen output is OgN—> CT1 when output is ON—=
g compensation (cold junction |temperature at reference junction temperature is within the N p N
S compensation) error compensation specifications of this product. OFF before measuring CT1 current | OFF before measuring CT1 current
] O
[} RTD input error Sensor burnout, incorrect wiring Check the wiring. HheattEIt 1 it 17 . ON ON HYS
g shortcircui f . - X
ALY Current transformer (CT) Current input exceeding the high « Use a current transformer with a Main setting Main setting
input error (over range)*2 limit of the display range number of turns that matches the CT1 when output is OFF — CT1 when output is OFF —=
display range. OFF before measuring CT1 current | OFF before measuring CT1 current
« Check the number of CT turns and o
tchhe Sit:;\ng' tting and th b Ee?.:f f/ * ON LWS sHvs JoN alb ON 11
. ecl e setting an e number Ul u . N . N . N
of times the power wire passes Overcurrent Main setting*  Sub-setting® Main setting* Sub-setting*
through the CT. CT2 when output is ON — CT2 when outputis ON —=
Incorrect wiring Check the wiring. OFF before measuring CT2 current | OFF before measuring CT2 current
ALI0 | A/D conversion error A/D conversion unit failure Turn the power off and then on :':Oa:tecl;liult 19 HYS ON ON HYS
again. f : f N
AL | Nonvolatile memory error Temporary communication error, If the alarm is triggered when the Main setting . Main sett'lng
- - corruption of data written, or failure | power is turned on again, replace CT2 when output is OFF — CT2 when output is OFF —
ALBO Nt_)tr_wl&_)lagle memory not of this device the device. OFF before measuring CT2 current | OFF before measuring CT2 current
initialize
" Alarm 23 ON if there is an alarm, OFF if there is an alarm,
g i X
RLB I | Setting value area error (status) otherwise OFF otherwise ON
ALB2 | Adjustment value area error*3 : Initial value
ALB3  |Internal system error * If the main setting is greater than the sub-setting, operations are performed with the settings
automatically swapped.
ALBY Setting value initialization Turn the power off and then on
) error again.
B - Ifthe alarm i tiggered after Event types other than the above
3 |ALA5 | Setting value error turning the power on again, the
3 problem can be corrected with the Operation Operation Operation
2 following procedure: = A N
3 . Initializge ‘tjhe set point Type Setting Type Setting Type Setting
- Write the setting again SP high limit 10 MV high/low limit 15 MANUAL (status) 25
LL:‘;ZLT::‘:;:i‘zi;::;’iza SP low limit 1 Loop diagnosis 1 20 AT in execution (status) 27
SP high/low limit 12 Loop diagnosis 2 21 During SP ramp 28
L Adj | Ti h ff h N A " " N
AL djustment value error a;ra?nt e power off and then on MV high limit 13 Loop diagnosis 3 22 Control action (status) 29
If the alarm is triggered after MV low limit 14 READY (status) 24 Timer (status) 32
turning the power on again, the
problem can be corrected with the
following procedure:
« Restore the adjusted value*4 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 The error occurred because of CT input 1, 2, or both.

*3 This error may occur when updating the firmware.

*4 If the area in memory for restoring the adjustment value has been corrupted, the value cannot be
restored.
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Chapter 1. Overview

1-1 Overview

This is a compact controller (48 x 48 mm mask) with the features below.

LED display for excellent visibility
Easy setting by [MODE], [PARA], and digit-change keys on the front panel.

Input type: thermocouples (K, J, E, T, R, S, B, N, PLII, WRe5-26, PR40-20, DIN U,
DIN L), resistance temperature detectors (Pt100, JPt100), current signals (4-20 or
0-20 mA DC), voltage signals (0-1, 1-5, 0-5, or 0-10 V DC).

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

Heating and cooling control using control output 2 and event relays
ON/OFF control and PID control

According to the specified model number, the 3 event outputs, 2 event
outputs with independent contacts, 2 CT inputs, 2 digital inputs, and RS-485
communication can be combined.

Loader connector as a standard feature

Smart Loader Package model SLP-C1F can be used for easy reading and writing
of parameters by connecting the included USB loader cable.

With the SLP-CI1F, the user can specify settings in a table format, operate this
device, and monitor the control situation on the trend screen. There is no need to
create programs for communicating with a host device.

This product is compliant with the IEC Directive and is CE-marked
(compliant with EN 61010-1, EN 61326-1 standards)

1-1



Chapter 1. Overview

Hl Model Selection Table

Model selection of this device is shown below.

1-2

BasicNmodeI Installation Control . PV Power | Options Add' proc. Specifications
[eX output | input 1 2
06 (4) ® 60 0 O O 0O ® @ |Digits
Ci1 Basic model No.
T Screw terminal block
Control output 1 Control output 2
R:iO Relay output None
(C.O. contacts)
Vio Voltage pulse output No
(for SSR drive)
VicC Voltage pulse output Current output
(for SSR drive)
ViV Voltage pulse output Voltage pulse output
(for SSR drive) (for SSR drive)
c:o0 Current output None
C Current output Current output
T Thermocouple input (K, J,E, T,R, S, B, N, PL I,
WRe5/26, PR40/20, DIN U, DIN L)
R RTD input (Pt100, JPt100)
L DC voltage/current
(0-1V,1-5V,0-5V,0-10V DC; 0-20 mA DC,
4-20 mA DQ)
A AC power supply (100-240 V)
0:0 None
0 3 event relay outputs
0: 2 3 event relay outputs,
2 current transformer inputs, 2 digital inputs
03 3 event relay outputs,
2 current transformer inputs, RS-485 comm.
0: 4 2 event relay outputs (independent contacts)
0i{5 2 event relay outputs (independent contacts),
2 current transformer inputs, 2 digital inputs
0 6 2 event relay outputs (independent contacts),
2 current transformer inputs, RS-485 comm.
0:9 RS-485 communication
0 None
D With inspection report
Y With traceability certificate
0 |[None
A | UL-compatible model (available soon)
F | UL compatible model
Fahrenheit temperature supportted (available
soon)




Ml Accessories

H Optional parts

Chapter 1. Overview

Name Qty.

Notes

—_

Mounting bracket

When replacing, use model 84515488-001.

Gasket 1

When replacing, use model 84515487-001.

—_

User’s manual

Document No. CP-UM-5964JEC

Name Model No. Notes
Mounting bracket 84515488-001 For maintenance (qty.: 1)
Gasket 84515487-001 For maintenance (qty. 20)

Dedicated hard cover

84515988-001

Dedicated terminal cover

84515888-001

L-shaped plug adapter

81441057-001

Current transformer QN206A* 800 turns, hole diameter: 5.8 mm
QN212A* 800 turns, hole diameter: 12 mm

Smart Loader Package SLP-CTFJAO With USB loader cable
SLP-C1FJA1 Without USB loader cable

USB loader cable

81441177-001

* Not UL-certified
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Chapter 1. Overview

1-2 Names and Functions of Parts

Il Model C1M and its console

@bl Model C1M

M %
() () () L4

SHBHH .

o
o
EV2 EV8 OTi OT2

S ==0un

O —— (Jt)

/5 ©00 1) 12

RESERS-T T

(Evi EV2 EV3||OT1 OT2|
| |

@) ()
(1) Upper display: Shows PV (present temperature, etc.) or items that can be set.
(2) [MODE] key: Shows the operation display.

If it is held down for 1 second or longer, the preset operation (initial setting: AUTO/MANUAL
selection) can be executed.

(3) [PARA] key: Switches the display.
(4) [<], [v], and [A] keys: Used for incrementing/decrementing numeric values and shifting between digits of a
number.

(5) MAN mode indicator: Lights up in MANUAL mode.
(6) RDY mode indicator: Lights up in READY (control stop) mode.

(7) Eventindicator: Lights up when the corresponding event relay output is ON.

(8) Control output indicator: Lights up when the corresponding control output is ON.

(9) Status indicator: Lights up according to the setting of the status indicator (by default, not used).

(10) AT indicator: Flashes during AT execution.

(11) Slope display Shows the operation status during a step operation.

(12) Lower display: Shows the SP (set temperature, etc.) or other settings.

(13) Loader connector: Connected to the PC using the USB loader cable included with the Smart Loader Package.
(14) Protective film: Protects the surface. Remove the protective film before use.
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H Terminals
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Terminals: Used to connect the power, inputs, outputs, etc.
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Chapter 1. Overview

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

J Analog
PVInputO——-{ PV . output
P processing Control processing 9 processing —=() Control outputs 1-2
(ON/OFF control, (current output)
PID control)
Internal
Digital inputs 1-2 O—{ contacts
processing
L, Control outputs 1-2
™Y (relay output,
voltage pulse output)
o7 Internal event Digital
CTinputs 1-2 (O — : processing output
processing processing
Event outputs 1-3
w—* (relay output)

@® PVinput

The range and the sensor used for the PV input can be selected. Selectable options
vary depending on the PV input type (T: thermocouple, R: resistance temperature
detector, L: DC voltage/current) specified by the model number (digit @).

@ Control output

If R (relay output) or V (voltage pulse output) is specified by the model number
(digits @ and @), ON/OFF control 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 @ and @),
continuous output (analog output) is available, and scaling of the output can be set.
For models with two control outputs, heating and cooling control can be used and
is simple to set up.

@® Event output

For models with optional event outputs (digits @ and ), 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 (digits@ and @), the functions specified by
DI assignment can be switched.

@ Current transformer input

For models with optional current transformer inputs (digits @ and @), the heater
burnout alarm can be output from the event output terminals.
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Chapter 2. Outline of Functions

2-2  KeyOperation

Various displays and settings can be called up to the console using keys.
There are two key operation modes, standard and special, which can be selected in the setup bank.

Display transitions and use of keys in each mode are shown below.

H Standard mode

If £7 1 (key operation mode) in the setup bank is set to 0, the keys operate in
standard mode. In this mode, items that can be set are displayed in the order shown

below.
_ﬁ_
SP 5-95 AUTO/MANUAL 5-11 PV input range type 5-2
LSP No. 5-34 RUN/READY 5-11 :
Step No,, step remaining time 5-38 AT stop/start selection 5-12 PV input failure (under range) type | 5-9
MV 5-96 Release all DO latches 5-13 Sampling cycle 6-24
Heat MV 5-96 User-defined bit 1 5-13
Cool MV 5-96 Event configuration
AT progress 5-96 Internal event configuration 1 5-62
CT1 current 5-98 LSP group 1 SP 5-33 Internal event configuration 2 5-63
CT2 current 5-98 PID group number (for LSP 1) 6-4 :
Internal event 1 main setting 5-65 ; Internal event 5 configuration 2 5-63
Internal event 1 sub-setting 5-65 Ramp (for LSP 8) 5-44 Internal event 5 configuration 3 5-64
Timer remaining time 1 5-97 Soak time (for LSP 8) 5-44 :
Internal event 2 main setting 5-65
Internal event 2 sub-setting 5-65 Internal contact 1 operation type 5-48
Timer remaining time 2 5-97 Internal event 1 main setting 5-65 Internal contact 1 Input bit operation | 5-51
Internal event 3 main setting 5-65 Internal event 1 sub-setting 5-65
Internal event 3 sub-setting 5-65 Internal event 1 hysteresis 5-65 Internal contact 5 polarity 5-53
Timer remaining time 3 5-97 : Internal contact 5 internal event No. assignment | 5-50
Internal event 5 ON delay time 5-66
User function (enabled) Internal event 5 OFF delay time 5-66 DO assignment
User function 1 5-99 Control output 1 operation type 5-71
User function 2 5-99 Control output 1 output assignment A | 5-72
User function 3 5-99 Proportional band 1 5-21
User function 4 5-99 Integral time 1 5-21 Event output 3 polarity 5-74
User function 5 5-99 Derivative time 1 5-21 Event output 3 latch 5-74
User function 6 5-99 Manual reset 1 5-21
User function 7 5-99 :
Cool-side MV low limit 8 5-21 User function 1 5-99
Cool-side MV high limit 8 5-21 User function 2 5-99
User function 7 5-99
Control method 5-16 User function 8 5-99
MV low limit at AT 5-24
MV high limit at AT 5-24
ON/OFF control differential 5-20 Key lock 5-103
: Communication lock 5-103
SP up ramp 5-36 :
SP down ramp 5-36 Password 1B 5-104
Password 2B 5-104
Extended tuning
AT type 5-24
SP lag constant 5-27 ROM ID 6-40
Note: The number on the right of : ROM version 1 6-40
the setting items indicates the Control algorithm 6-18 :
page that gives the explanation Cooling gain 6-18 Advanced function password 15 6-41
of the item. Advanced function password 16 | 6-41
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Chapter 2. Outline of Functions

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

<

Operation settings
mn

PV/SP display K

Press [PARA]

ou

nn
(N

MV display

Press [PARA]

Other displays/settings
(press [PARA] repeatedly)

2-second press of
[PARA]

| Press [PARA]

If no key press for 3 min
If no key press for 3 min
Press [MODE]

2-second press of
[PARA]

A | [0

Press [MODE] 2-second press of [PARA]

Parameter settings Setup bank, etc., settings

AUTO/MANUAL Set PV input K
switch range type
Press [PARA] Press [PARA]
[N ]
N
RUN/READY switch Set reference junction
compensation
Press [PARA] Press [PARA]
Other settings Other settings
(press [PARA] repeatedly) (press [PARA] repeatedly)
| Press [PARA] Press [PARA]

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

m Handling Precautions

« £ 6-1Operation Settings (p. 6-1)
6-2 Parameter Settings (p. 6-3)
6-3 Setup Bank, etc., Settings (p. 6-19)
(for details on operation settings, parameter settings, and setup
bank settings, etc.)

« If [<]is pressed while holding down [PARA], various displays/settings can
be navigated in reverse order. However, the keys can be used together
this way only for a maximum of 2 seconds.
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Chapter 2. Outline of Functions

M Special mode

Operation settings

PV
LSP No.
MV
Heat MV
Cool MV
AT progress

CT1 current
CT2 current
Internal event 1 main setting
Internal event 1 sub-setting
Timer remaining time 1
Internal event 2 main setting
Internal event 2 sub-setting
Timer remaining time 2

Internal event 3 main setting

Internal event 3 sub-setting

Timer remaining time 3

User function (enabled)
User function 1

User function 2

User function 3

User function 4

User function 5

User function 6

User function 7

User function 8

5-95
5-34
5-96
5-96
5-96
5-96
5-98
5-98
5-65
5-65
5-98
5-65
5-65
5-98
5-65
5-65
5-98

5-99
5-99
5-99
5-99
5-99
5-99
5-99
5-99

Mode

SP

Event

PID

Parameter

Extended tuning

Setup

Event configuration

Dl assignment

DO assignment

User function

Lock

Instrument information

EE—__Instrumentinfo___|

AUTO/MANUAL
RUN/READY
AT stop/start selection
Release all DO latches
User-defined bit 1

SP (for LSP1)

PID group number (for LSP 1)

Ramp (for LSP 8)
Soak time (for LSP 8)

Each bank

— T

Key lock
Communication lock

Password 1B

Password 2B

ROM ID
ROM version 1

Advanced function password 15
Advanced function password 16

! (key operation mode) in the setup bank is set to 1, the keys operate in special
mode. In this mode, items that can be set are displayed in the order shown below.

Bank selection

5-11
5-11
5-12
5-13
5-13

5-33

6-4

5-44
5-44

5-103
5-103

5-104

5-104

6-40

6-40

6-41
6-41

Note: In the diagram above, the hyphenated number on the right of the items is the page number that gives an explanation

of the item.
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Chapter 2. Outline of Functions

Display at power-on

azbil]

E E E ~ Power-on — all on — all off - sequential on and off — operation display
moo Q' O

RDY ©

B Ev2

8 EEHE (sequence takes about 9 s)
v

peod [ <]V ][]
<

[PARA] Press [MODE] Press [<] Press [MODE]

Operation settings —> Bank selection display —> Bank setting display

N fodf CO

If no key press for 3 min
If no key press for 3 min
2-second press of

PV/SP display K Select the mode bank K Set PV input range type K
Press [PARA]
v Press [PARA] Press [V] or [Al Press [PARA]

ot | 5P L

MV display Select the SP bank ggmgfeenr?ant?ggundion
Press [PARA] '

mn
[N

v Press [PARA] Press [V] or [Al Press [PARA]
Other displays/settings Other banks Other settings
(press [PARA] repeatedly) (press [PARA], [V], [V] repeatedly) (press [PARA] repeatedly)
Press [PARA]
Press [PARA] Press [\V] or [A] Press [PARA]

P—

2-second press of [PARA]

The display and setting shown in this figure are examples for explanation. They may differ depending on the model and settings.

E] Handling Precautions

« £ 6-1 Operation Settings (p. 6-1)
6-2 Parameter Settings (p. 6-3)
6-3 Setup Bank, etc,, Settings (p. 6-19)
(for details on operation settings, bank selection, items in banks)
The sections above describe the banks to which the settings belong.

« When operation settings and other items are displayed, if [<] is pressed
while holding down [PARA], various displays/settings can be navigated in
reverse order. However, the keys can be used together this way only for a
maximum of 2 seconds.
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Chapter 2. Outline of Functions

H How to set data

(1) Press [PARA] until the desired item is displayed.
(g Display transitions and the use of [PARA] are described on pages 2-3 and
2-5.

N
L U

r=-r

N
cuan
When configuring L8 | (PV input When switching between RUN
range type) in the setup bank and READY by the r--r parameter

4

(2) Press [<], [V], or [A]

> If the lower display 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 [<], [V], and [A].
For characters, the entire flashing expression can be changed using [v] and

r 1N
L U

o
(MR

N \1/'1'/\l

rhn

i r=-r

e

The 1st digit of 000 {is rUnis flashing

flashing

(3) Release the key and wait.

> The new value stops flashing after 2 seconds and is now set.

r ni

L U | = r
1 rd4
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B Using the [MODE] key

Chapter 2. Outline of Functions

E] Handling Precautions

If a value does not flash after [<], [V], or [A] is pressed, the value cannot be
changed.

For example, if the RUN/READY selection is set in the DI assignment bank,
the device keys cannot be used to switch between RUN and READY.

If pressing [v] does not change the flashing value, press [A], and vice versa.

If [PARA] is pressed while the display is flashing, this device shows the
next item without making any changes. If [MODE] is pressed while the
display is flashing, this device shows the operation display without
making any changes.

The manipulated value (MV) displayed in MANUAL mode continues
flashing even if you release the key. In this case, the flashing value is
being output as the MV.

When the operation display is shown, press [MODE] for 1 second or longer to
execute the switch that is set by {12 ( [MODE] key function) in the setup bank.

The figures on the right show an example of

pressing [MODE] when [ ¢ is set to 2 (RUN/ n

READY selection). U

(1) If[MODE] is pressed when the PV and SP are Did B O
displayed in READY mode, the lower display j\- > l‘\l"’-\“

2)

)

shows rUn flashing.

is shown again.

If [MODE] is held down for 1 second or longer,
the mode will switch from READY to RUN, n
and rUn stops flashing. l-l
N
Can
When you release [MODE], the operation display

2-7



Chapter 2. Outline of Functions

H User level

2-8

E] Handling Precautions

« If 072 (IMODE] key function) in the setup bank is set to 0 (invalid), or if the
specified switching operation is disabled, switching using [MODE] is not
possible.

« If you press [MODE] when the screen for specifying settings (parameters,
setup items, etc.) is displayed, this device shows the operation display,
but continuing to press [MODE] will not change the setting. In this case,
release [MODE] temporarily and then press it again.

The user level can be selected from three options (simple, standard, advanced) with
£ 79 (user level) in the setup bank.

£ Chapter 6. Displayed Items and Settings (for items that are displayed
according to the user level)

m 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.



Chapter 2. Outline of Functions

2-3  Operation Modes

The transitions between operation modes are shown below.

RUN + AUTO mode
A7 stopped] RUN/READY READY + AUTO mode
AT stopped switching
-
AUTO/MANUAL AUTO/MANUAL
switching switching
RUN + MANUAL mode RUN/READY READY + MANUAL mode

switching

B
AT stopped AT stopped

RUN: The process is being controlled.

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)

AT: Auto tuning (this device automatically sets the PID constants by generating limit cycles)

2-9
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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.

Otherwise, 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 No. 84515888-001). 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.

/\WARNING

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 B> O

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.

3-1




Chapter 3. Installation

H Installation location

Install this device as specified in Operating conditions (p. 14-5) 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 Vrys max., 42.4 V peak max., and 60 V DC max.

o Neither high nor low temperature/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

o Atleast 15 meters away from the high voltage ignition device for a boiler, etc.
« No strong magnetic fields
« No flammable liquids or gases

« Indoors

Hl Mounting precautions

3-2

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 directly blow
on this device.

« 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 tighten screws too tightly because the case may be deformed.



Chapter 3. Installation

H External dimensions

Unit: mm
55 65
48 Mounting bracket (included) Terminal screw
M3
,,,,,,, 5 _
) Wodel C1 *j‘i S ) e
n ! (eI
n izl
i el = | |
< \: ] 5 A 1][@@[@[
H Panel cutout dimensions
For a panel-mounted model, open a hole in the panel as shown below.
Unit: mm
30 min. 45 05 (48xN-3) o2
\\
A
ot n
g° go
5 2
A ! \

(N: number of mounted units)

50 min.

Independent mounting Gang mounting

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 dust proofing are required, mount the units
individually. If units are gang mounted, waterproofing and dust proofing
performance cannot be maintained.

« Leave a space of at least 50 mm above and below this device.
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Chapter 3. Installation

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.

@ Waterproof mounting

Tools: Phillips-head screwdriver

Mounting bracket

Panel cutout Screws for

mounting bracket

Gasket (included)*

* Used only for waterproof
mounting

Model C1IM

(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 the catches of the bracket are
fully engaged with the grooves in this device.

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

E] Handling Precautions

« To secure the bracket to the panel, tighten the screws of the supplied
mounting bracket until the bracket can no longer move, and then further
tighten each screw by only half a turn. Excessive tightening of the screws
may deform the case.

« If units are gang mounted, waterproofing and dust proofing performance
cannot be maintained.
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@ Standard mounting

Chapter 3. Installation

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

[I] Handling Precautions

« To secure the bracket to the panel, tighten the screws of the supplied
mounting bracket until the bracket can no longer move, and then further
tighten each screw by only half a turn. Excessive tightening of the screws
may deform the case.

@ Attaching the hard cover

The separately sold hard cover can be attached to the console.

It is useful for preventing accidental changing of the settings and to protect a device
that is installed in a poor installation environment. The display can be viewed with
the cover on.

To use the keys, remove the cover.

Items required: hard cover, part No. 84515988-001 (sold separately)

Model C1M
I N

Hard cover

e

(1) Mount the C1M in a panel as shown in the figure above.

(2) Set the two protrusions on the top of the hard cover into the two dents on the
top of the CIM.

(3) Push the bottom of the hard cover onto the C1M until it clicks into place.

3-5
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Chapter 4. Wiring

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. Otherwise,
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 No. 84515888-001). 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 lines to which the relays of this device are connected to protect the
circuits. Otherwise, there is a danger of fire or device failure.

SO0V S BP>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.

41




Chapter 4. Wiring

H Symbols used in the terminal wiring label

B Wiring precautions

4-2

The following table shows the meaning of the symbols used in the terminal wiring
label on the side of the device.

Symbol Description
~ AC
A Caution: risk of electrical shock
Caution: risk of device failure, electric
A shock, or fire due to wrong wiring
Check the wiring and the wiring diagram.

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 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 range type to voltage.

» Connect a terminating resistor (120 Q) 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 and equipment connected to this device have reinforced
insulation or double insulation suitable for their operating voltage and for this
device’s power.

« Attach the cover after wiring work.

Terminal cover




Chapter 4. Wiring

Remove the protective film from the LCD before use.
Use 16-22 AWG cables.

Be careful not to allow crimp terminals to touch adjacent terminals.
H\

Ve

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

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

o | @]
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Chapter 4. Wiring

® Wiring

4-4

— Control outputs (D-Q)
~ CT inputs (@-05)

Ol® @
@ FT®
Q| —T® ©)
@ | r7® @
OO )
® | r7® @

— DI/Comm. (1-®)
—PVinputs (®-®)

- Control outputs (D-3)

Relay

Voltage pulse

Voltage pulse

Current

Voltage pulse

Voltage pulse

Current

Current

Current

NO =D
Lo
NC -3

V.pulse V.pulse
ﬁ“g‘ﬂ

0-20mA 0-20m,
rég -

«PVinputs (®-®)

Thermocouple

Resistance
temperature
detector
(RTD)

DC current

DC voltage

Relay
(common
contacts)

Relay
(independent
contacts)

— Event outputs (2-@0)

— Power supply (D)

***** @
~®
RO

@

***** @

R

[

- Power supply (D)

AC

&)
2

« CT inputs (B3-0)

CT input

« DI/comm. ((®-®)

509
Digital input
12
COM
P —5
RS-485 DB
comm. =)
G —(8




Chapter 4. Wiring

@® Recommended crimp terminal lugs

Use crimp terminal lugs compatible with M3 screws.

I—l
® < < o—/— | @
,—l

Mounting | Compatible | Terminal dimensions | Compatible J.S.T. Mfg. Co,, Ltd.
method screw (mm) wire size Model No. (reference)
A B C
CIMT M3 6.1 | 5.8 | 55-7.6 | 0.3-1.2mm?2 |V1.25-MS3
(for panel max. 22-16 AWG (round terminals)
mounting) V1.25B3A
(Y terminals)

E] 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.

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

H Connecting open collector outputs to digital inputs
Model C1M

5V

SETILLS
e 1
—+ |

(=)

(=)

D lﬁFK_

=)
L

_<
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Chapter 4. Wiring

H RS-485 communication connections

@ If the system includes 3-wire devices only

Master station

Model C1M (slave station)

SG

FG

Shielded

<

Shielded

cable [ *--f

cable ¢} -1~

by

Model C1M (slave station)

1

lleleJg&lif Terminating resistor

« Connect a terminating resistor (120 Q, 1/2 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.

4-6

Otherwise, communication may be unreliable.



Chapter 4. Wiring

@ If the system includes 5-wire devices only

Master station

Model C1M (slave station)

16
piiE
17

L ones
<]
)

Model C1M (slave station)

Important

Terminating resistor

« Connect a terminating resistor (120 Q, 1/2 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 short DA (+) and 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.
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H Connecting solid state relays (SSR)

48

@® Constant-current 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.

Check the following specifications of your SSR and the specification of the voltage
pulse output of the C1M.

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 this device 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.

Voltage between terminals (two PGM10N units)
= Voltage when open — Internal resistance x Total drive current
=19V DC=+£15% — 18 2 £0.5 % x 20 mA
=16to21V

Connection diagram

Model C1M
+ +

PGM10N/PGM10F PGM10ON/PGM10F

Number of connectable units

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

*Two units per output




2.0mron’s G3PA, G3PE-__ B, G3NA

« Input current:

Chapter 4. Wiring

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.

o 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.

Voltage between terminals (three G3PA units)

= Voltage when open — Internal resistance x Total drive current

=19V DC+£15% - 18 2 £0.5 % x 21 mA

=16to21V

Connection diagram

Model C1TM * *®
+ J + J +
G3PA G3PA G3PA
Number of connectable units
SSR Connection VO0/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

49



Chapter 4. Wiring

@ Resistance SSR

4-10

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 resistance R1

Model C1M

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

((VxR2) + VEx (RO +R1)) + (RO+R1+nxR2)

When n = 2 and external resistance R1 = 680 ), the result is:

V:19V £15%
R0: 18 2 £0.5 %
R1:680 Q
R2:260 Q
V1.1V

Voltage between terminals
=((19 x 260) +1.1 x (18 + 680)) + (18 + 680 + 2 x 260)
~4.7V

If the input voltage range of the SSR is 3-6 V, it can operate.
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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 C1M units whose power can
be turned on and off individually, use the separately sold resistor (81401325) and
specify a voltage input range.

Current output device Model C1M
+ 4-20mA +

o Mode c1
2500 1-5V ..

s
N o i

- - [BHEvm

Model C1M

2500 < 1-5V BEEE

M Noise suppression measures

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

If there is a large amount of electrical 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.



Chapter 4. Wiring

4-2 Cables

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 for

connection with 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
3 cores ITEV-S-0.9 mm2x1T
Sumiden HST Cable Co., Ltd. 2 cores JKPEV-5-0.9 mm?2x1P

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

contact the manufacturer.

« If there is relatively little electromagnetic induction noise, shielded multi-core
microphone cables (MVVS) can be used.
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5-1 PV Input

The following is a functional block diagram for PV input.

For thermocouple

For RTD

For DC voltage/current

PV input range type
(Setup bank: L0 1)

PV input range type
(Setup bank: LT )

PV input range type
(Setup bank: LT 1)

v

Reference junction compensation
(cold junction compensation)

(Setup bank: £83)

\ 4

v

PV square root extraction dropout
(Setup bank: £09)

v

Decimal point position,
PV range low limit,
PV range high limit

(Setup bank: £04 to £0B)

PV low and high limit alarm

v

PV before applying ratio, bias, filter

v

PV ratio (Parameter bank: )

v

PV bias (Parameter bank: b! )

v

PV filter (Parameter bank: FL)

v

PV low/high limits

v

PV hold
(DI assignment bank: operation type: di |{to31)

v

PV

5-1



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 r M See the PV input range table. | Differs dependingon |Simple,
R the PVinput type* standard,
(setup bank) specified by the advanced
model No.

* For T (thermocouple) = 1, for R (RTD) = 41, for L (DC voltage/current) = 838

@ PV input range table (thermocouple)

Lo Sensor type Range (Celsius)* o o LM initial
setting display*? | setting value*3
range
1 K -200 to +1200 °C - (Fixed) 0
2 K 0 to 1200 °C - (Fixed) 0
3 K 0.0 to 800.0 °C v 0-1 0
4 K 0.0 to 600.0 °C v 0-1 0
5 K 0.0 to 400.0 °C 4 0-1 0
6 K —-200.0 to +400.0 °C 4 0-1 0
9 J 0.0 to 800.0 °C v 0-1 0
10 J 0.0 to 600.0 °C v 0-1 0
11 J —-200.0 to +400.0 °C 4 0-1 0
13 E 0.0 to 600.0 °C v 0-1 0
14 T —-200.0 to +400.0 °C v 0-1 0
15 R4 0 to 1600 °C - (Fixed) 0
16 Sx4 0 to 1600 °C - (Fixed) 0
17 B*> 0 to 1800 °C - (Fixed) 0
18 N 0 to 1300 °C - (Fixed) 0
19 PLII 0 to 1300 °C - (Fixed) 0
20 WRe5-26 0 to 1400 °C - (Fixed) 0
21 WRe5-26 0 to 2300 °C - (Fixed) 0
23 PR40-20%*6 0 to 1900 °C - (Fixed) 0
24 DINU —-200.0 to +400.0 °C v 0-1 0
25 DIN L -100.0 to +800.0 °C v 0-1 0

*

—_

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

*2.[04 s the setting of the decimal point position of the PV.
*3.[04 s reset to the initial value when LT ! is changed.
*4. Accuracy Below 200 °C: +9 °C

*5. Accuracy Below 260 °C: +80 °C (reference value), 260 °C to below 600 °C: £12 ° C, 600 °C to
below 1000 °C: £6 °C, 1000 °C or more: +4.5 °C. Temperatures below 20 °C are not displayed.

*6. Accuracy Below 400 °C: not specified, 400 °C to below 1100 °C: £40 °C, 1100 °C or more:
+12°C.
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o Sensor type Range (Fahrenheit)*! £ o LY initial
setting display*? | setting value*3
range
1 K -300 to +2200 @ °F - (Fixed) 0
2 K 0 to 2200 °F - (Fixed) 0
3 K 0 to 1500  °F - (Fixed) 0
4 K 0 to 1100 °F - (Fixed) 0
5 K 0.0 to 700.0 °F v 0-1 0
6 K -300 to +700  °F - (Fixed) 0
9 J 0 to 1500  °F - (Fixed) 0
10 J 0 to 1100  °F - (Fixed) 0
11 J -300 to +700  °F - (Fixed) 0
13 E 0 to 1100 °F - (Fixed) 0
14 T -300 to +700 °F - (Fixed) 0
15 R*4 0 to 3000 °F - (Fixed) 0
16 Sx4 0 to 3000 °F - (Fixed) 0
17 B*> 0 to 3300 °F - (Fixed) 0
18 N 0 to 2300 °F - (Fixed) 0
19 PLII 0 to 2300 °F - (Fixed) 0
20 WRe5-26 0 to 2400 °F - (Fixed) 0
21 WRe5-26 0 to 4200 °F - (Fixed) 0
23 PR40-20%6 0 to 3400 °F - (Fixed) 0
24 DINU -300 to +700 °F - (Fixed) 0
25 DIN L -150 to 41500 °F - (Fixed) 0

*

—_

*2.[04 s the setting of the decimal point position of the PV.

*3.[04is reset to the initial value when LT {is changed.

*4. Accuracy Below 200 °C: +9 °C

*5. Accuracy Below 260 °C: +80 °C (reference value), 260 °C to below 600 °C: £12 ° C, 600 °C to
below 1000 °C: £6 °C, 1000 °C or more: +4.5 °C. Temperatures below 20 °C are not displayed.

*6. Accuracy Below 400 °C: not specified, 400 °C to below 1100 °C: £40 °C, 1100 °C or more:

+12°C.

. If the display range is exceeded, this device continues displaying the maximum or
minimum value that can be displayed.
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@ PV input range table (RTD)

ot Sensor type Range (Celsius)* o {0 L0 initial
setting display*? | setting value*3
range
41 Pt100 -200 to +500 °C - (Fixed) 0
42 JPt100 —-200 to +500 °C - (Fixed) 0
43 Pt100 -200 to 4200  °C - (Fixed) 0
44 JPt100 —200 to 4200 °C - (Fixed) 0
45 Pt100 -1000 to  +300.0 °C v 0-1 0
46 JPt100 -1000 to  +300.0 °C v 0-1 0
51 Pt100 -500 to  +2000 °C v 0-1 1
52 JPt100 -500 to  +2000 °C v 0-1 1
53 Pt100 500 to  +100.0 °C v 0-1 1
54 JPt100 -500 to  +1000 °C v 0-1 1
63 Pt100 00 to 2000 °C| v 0-1 1
64 JPt100 00 to 200.0 °C v 0-1 1
67 Pt100 00 to 500.0 °C v 0-1 0
68 JPt100 0.0 to 500.0 °C 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. [04is the setting of the decimal point position of the PV.

*3. [0 is reset to the initial value when L !is changed.

ot Sensor type Range (Fahrenheit)*! oM oM COM initial
setting display*? | setting value*3
range
41 Pt100 -300 to +900 °F - (Fixed) 0
42 JPt100 -300 to +900 °F - (Fixed) 0
43 Pt100 -300 to +400 °F - (Fixed) 0
44 JPt100 -300 to +400 °F - (Fixed) 0
45 Pt100 -150 to +500 °F - (Fixed) 0
46 JPt100 -150 to +500 °F - (Fixed) 0
51 Pt100 -50.0 to +400.0 °F v 0-1 0
52 JPt100 -50.0 to +400.0 °F v 0-1 0
53 Pt100 -50.0 to +200.0 °F v 0-1 0
54 JPt100 -50.0 to +200.0 °F v 0-1 0
63 Pt100 00 to 400.0 °F v 0-1 0
64 JPt100 00 to 400.0 °F v 0-1 0
67 Pt100 00 to 900.0 °F v 0-1 0
68 JPt100 0.0 to 900.0 °F 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. [0 is the setting of the decimal point position of the PV.

*3. [0Mis reset to the initial value when [T tis changed.
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@ PV input range table (DC voltage/current)

o Sensor type Range*! o ] COM initial
setting display*?| setting value*?
range
84 0-1V The scaling range is —1999 to v 0-3 0
86 1-5V +9999. v 0-3 0
87 0-5V 4 0-3 0
88 0-10V v 0-3 0
89 0-20 mA v 0-3 0
90 4-20 mA v 0-3 0

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

*2. L0Yis the setting of the decimal point position of the PV.

*3. [0 is not reset to the initial value when [ !is changed.

@ Handling Precautions

« When the range No. is set, the initial setting for the PV decimal point position
and the range that are shown in the tables above apply. £ PV decimal point
position (p. 5-7) (for details on PV decimal point position)

« Be sure to specify the correct setting for LT ! according to the sensor type
and range. Otherwise, abnormal output may occur due to a large error in
temperature.

« I3 Chapter 14. Specifications (for the accuracy of each PV input range type)

Bl Temperature unit

When the PV input range type is thermocouple or RTD, the temperature unit can be

selected.
Item (bank) Display Description Initial value | User level
Temperature unit (Setup bank) r n E 0: Celsius (°C) 0 Simple,
L U 1: Fahrenheit (°F) standard,
advanced

o When the PV input range type is thermocouple or RTD, the display and setting
can be configured.
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H Reference junction compensation (cold junction compensation)
If the PV input type is thermocouple, either one of the options below can be selected:
o This device does reference junction compensation (cold junction compensation).

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

[tem (bank) Display Description Initial value | User level
Reference junction compensation rn 0: Internal compensation (by this device) 0 Advanced
(cold junction compensation) L o 3

1: External compensation (by another
(setup bank) device)

H PV square root extraction dropout

If the PV input 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 becomes “0”

Item (bank) Display Description Initial value | User level
PV square root extraction dropout r n 0.0 %: PV square root extraction is 0.0 % Advanced
L o q not performed.

(setup bank)

0.1 to 100.0 %

« If the PV input 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 PVi,
and PV, 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:

PVout = VPVin / 100 x 100

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

If the PV input is 0.0 % or less, or 100.0 % or more, the PV square root is not
extracted, so PVout = PVin.

Output after square root extraction (PVout)

10096 FS f-------mnmmmmmmmmmmm - .
Y = {Xin/100 100
ol | : .
0 100 %FS ~ " U°
D

Dronout value (0.1-100.0 %. variable)
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M PV decimal point position

If the PV input 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 rn 0: No decimal point 0 Simple,
(setup bank) | L| standard,

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

- SP up ramp / down ramp

- PV range low limit / high limit

- Event setting and continuous output setting related to PV
- Event setting and continuous output setting related to SP

- Event settings and continuous output settings related to deviation
(absolute deviation)

- ON/OFF control differential
- ON/OFF control operating point offset
- MV switching point PV in AT

Note

« £ PV input range type (p. 5-2) (for whether this item is displayed for a
certain [0 | setting. The setting range and initial value also vary depending

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

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

(setup bank)

Item (bank) Display Description Initial value | User level
PV range low limit r M If the PV input type is DC voltage/current: 0 Simple,
(setup bank) L U 5 —1999 to +9999 (no decimal point) standard,
P P advanced
—199.9 to +999.9 (1 digit after the decimal point)
PV range high limit E D E —19.99 to +99.99 (2 digits after the decimal point) 1000

—1.999 to +9.999 (3 digits after the decimal point)

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

H PV ratio and PV bias

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

o If the PV input 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 - { - - High limit - 1 -Nz------------4--

e e m— g

'
v
r
P
o
o
o
o
o
o
o
o
o
L
o
L
[

F Y E.

Low limit-4- €~ ---cccoemm o - Low limit -4 - 4o -
' Input (%) — — —% Input (%) —
-10 100 110 -10 0 100 110
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 9.999 1.000 Standard,
(parameter bank) r advanced
PV bias h ) —1999 to +9999 U ou Simple,
| standard,
(parameter bank) advanced
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« Details of PV ratio/bias calculation

When the input is PViy, the result is PVoy;, 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 failure (under range) r q T 0:-10%FS 0 Simple,
type L | 1: =5 mV (valid only when L3 | (PV input :tj\\:\adnacr:(,j
(setup bank) range type) is set to 17 or 23.)

This setting is valid when CO | (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. € PV limiting and PV low/high limit alarm (p. 5-10) (for the lowest PV
that can be displayed)

H PV filter

The PV filter is a first-order lag filter used if the PV fluctuates sharply and
repeatedly out of control or if it flutters due to noise, etc. The larger the setting is,
the less frequently the PV changes.

Under normal circumstances, keep the filter at its initial value of 0.0.

Item (bank) Display Description Initial value | User level

PV filter ) 0.0: No filter 00s Simple,
(parameter bank) L 0.1t0120.0s standard,
P ’ ) advanced

OUT = OUT,; + (IN — OUT, ;) / (T/Ts + 1)

IN: Input to the filter T: Filter setting (s)

OUT:  Current filter calculation output ~ Ts: Sampling cycle

OUT,,: Previous filter calculation output (select from 0.05, 01, 0.3, 0.5 s)

H PV hold

If the PV display is fluctuating, the display 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 PV at a certain time is displayed and not updated.

PV max. hold:
The maximum PV is displayed.
The maximum PV is updated only if a new PV is greater than the displayed value.

PV min. hold:
The minimum PV is displayed.
The minimum PV is updated only if a new PV is smaller than the displayed value.

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

5-9



Chapter 5. Functions

H PV limiting and PV low/high limit alarm

The PV low and high limits are specified for each PV input range No. In principle,
—10 % FS is the low limit and +110 % FS is the high limit of the PV.

€ Operation when a PV input error occurs (p. 11-4)
The PV is limited to falling within the range.

If the PV before the PV ratio, PV bias, and PV filter are applied is greater than the
PV high limit, a PV high limit alarm (ALD !) is generated. If it is less than the PV
low limit, a PV low limit alarm (RLEZ) is generated.

[I] Handling Precautions

« If the temperature unit is Fahrenheit, the PV low limit for ranges 41-44 is
—235°F.
A PV low limit alarm (ALOZ) is generated between —300 and —235 °F,
which is within the PV range.
To control a process below —235 °F, set the output operation at PV alarm
(C 15) to“0” (continue the control calculation) or set the temperature unit
(CO2) to“0” (Celsius (°C)).
Note that if the output operation at PV alarm (L {5) is set to “0” (continue
the control calculation), control will continue also when an abnormality

such as a PV high limit alarm (ALD !) occurs.

PV range No. Range PV low limit PV high limit
41,42 —300 to +900 °F —235°F +1020 °F
43,44 —300 to +400 °F —235°F +470 °F
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5-2 Mode

The user can switch AUTO/MANUAL modes and RUN/READY modes, stop or start the AT (auto tuning), release
all DO (digital output) latches, and turn on or off user-defined bit 1.

B AUTO/MANUAL mode
AUTO and MANUAL modes can be switched.
Item (bank) Display Description Initial value | User level
AUTO/MANUAL (mode bank) Fl At AUko(0): AUTO mode Atka Simple,
PV |2An(1): MANUAL mode standard,
advanced

o After a switch between AUTO and MANUAL modes, the display returns to the
operation display.

« If the operation type of any of internal contacts 1 to 5 is set to AUTO/MANUAL,
A--n (AUTO/MANUAL) is displayed but the setting cannot be changed with the
keys.

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

o If “Bit 0: AUTO/MANUAL display” of L 13 (mode display setup) is set to 0
(disabled), R--n (AUTO/MANUAL) is not displayed and the setting cannot be
changed with the keys.

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,
r | a9(1): READY mode standard,
advanced

« If the operation type of any of internal contacts 1 to 5 is set to RUN/READY, r--r
(RUN/READY) is displayed but the setting cannot be changed with the keys.

o If “Bit 1: RUN/READY display” of £ 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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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 t Ak oF(0): AT stop AkaF Simple,
(mode bank) REan(1): AT start standard,
advanced

o AT stops in MANUAL or READY mode.

o Ifa PV high limit error (ALD !) or PV low limit error (ALOZ) occurs, AT stops.

« If the operation type of any of internal contacts 1 to 5 is set to AT stop/start, At
(AT stop/start) is displayed but the setting cannot be changed with the keys.

o IfLErL (control method) is set to 0 (ON/OFF control), RE (AT stop/start) is
not displayed and the setting cannot be changed with the keys. If CErL (control
method) is changed to 0 (ON/OFF control) while AT is running, AT stops.

« If “Bit 3: AT stop/start display” of L 13 (mode display setup) is set to 0 (disabled),
AE (AT stop/start) is not displayed and the setting cannot be changed with the

keys.

AT (automatic tuning) (p. 5-24), 5-4 AT (Automatic Tuning) Function
(p. 5-28) (for details on AT)

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) cr Eron(1): Abnormal standard,
advanced

5-12

o After executing the AT start operation, if AT does not start, or if it stops without
changing the PID constants, AEEr (auto tuning error) will be set to Eron

(abnormal).

o The error can be reset to EraF (normal) by any of the following operations.

+ Change the setting of REEr (auto tuning error) to EroF (normal).

» Try executing AT again until it ends normally.

« Turn the power off and then back on.

« 3 AT (automatic tuning) (p. 5-24), 5-4 AT (Automatic Tuning) Function
(p. 5-28) (for details on AT)




H Release all DO (digital output) latches
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Whether to release all DO (digital output) latches can be set.

Item (bank) Display Description Initial value | User level
Release all DO (digital output) ) LEon(0): Latch continue Lbon Simple,
latch de bank CI I: tandard,
atches (mode bank) D-L LEaoF(1): Latch release standar
advanced

Bl User-defined bit 1

o If the operation type of any of internal contacts 1 to 5 is set to 18 (release/
continue all DO latches), doiLE (release all DO latches) is displayed but the setting
cannot be changed with the keys.

o If “Bit 4: release all DO latches display” of L 13 (mode display setup) is set to 0
(disabled), daL t (release all DO latches) is not displayed and the setting cannot be
changed with the keys.

User-defined bit 1 can be turned on or off.

Item (bank) Display Description Initial value | User level
User-defined bit 1 | 'dh ( dboF(0): User defined bit 1 is OFF. dboF Simple,
(mode bank) U L dbon(1): User defined bit 1 is ON. standard,

advanced

o There are four user-defined bits, 1 to 4, but only user-defined bit 1 can be turned
on or off using the keys.

« A function (operation) can be set for user-defined bit 1 in the DI assignment

bank.

« If “Bit 5: user-defined bit 1 ON/OFF display” of L 13 (mode display setup) is set to
0 (disabled), udb. ! (user-defined bit 1) is not displayed and the setting cannot be

changed.
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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: CErL = 0 must be set)

SP (target value) |

!

ON/OFF control operation
(Setup bank: L H. Parameter bank: d' FF, oFFS)

Output at PV alarm
(Setup bank: L ik)
ONwhen{ I65>0.0%
OFF when[ 16<0.0%

{5=0o0r
-
L

'5=1and ALO1/ALO2 not triggered

[ 5=1and ALO1/ALO2 triggered

Z(L

RUN mode

READY mode

Output at READY
(Setup bank: L 11
ONwhen{ {1>0.0%
OFF when{ 17<0.0%

MV ON/OFF status 1




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

Control method:

: PID control

(Parameter bank: Ckrl = 1 must be set)

!

Heat/cool control
(Setup bank: £2B)

Heat/cool control is not use

Heat/cool control is used

d

(Dl assignment bank: di

Control action (direct/reverse) setting in the DI assignment bank

ltod 5))

No

Yes

¥

¥

(Setup bank: L 1)

Control action (direct/reverse)

Dl logical function
(DI assignment bank)

AT will

not be used

AT will be used

Selected PID group
[ev]

SP (target value)

Selected PID group

SP la

g constant

(Extended tuning bank: SPL9)

v

PID control operation
(Extended tuning bank: [trR,
Setup bank: £ |, £¢,

P-iC-8C,1-1C-BC,d- IC-80)

PIDbank: P- -8 -1-8,d-{-B,rE-I-B

T running

SP (target value)

AT calculation
(Extended tuning bank: REEY, REPE, REPL)

v

MV high and low limits at AT
(Parameter bank: Akl AkoH)

AT stopped A
O

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 %.

£ 15=1and ALO1/ALO2 triggered

Output at PV alarm
(Setup bank: L 1B)

O

AUTO mode

Output at READY

(Setup bank: T 17
READY mode

Manual MV

(Setup bank: |
MANUAL mode

,020)

Ci5=0o0r
£ 15=1and ALO1/ALO2 not triggered
(e,
READY mode
7 O‘
o

'

Heating/cooling output calculation
(Setup bank: £26, LB
Extended tuning bank: CL9)

|

|
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oH-1-8)

MV high and low limits for heating
(PID bank: oL- 1-8,

(Setup bank: [ 17

Output at READY for heating

Mode other than READY + AUTO

READY + AUTO mode

MV (manipulated v;

ariable) |

[ Heating MV = MV ON/OFF status 1

MV high and low limits for cooling

(PID bank: ob- IC -8C,
oH- {C -B0)

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

Mode other than READY + AUTO

READY + AUTO mode

Cooling MV = MV ON/OFF status 2
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H Control method

There are two control methods.

Item (bank) Display Description Initial value | User level
Control method r t ) 0: ON/OFF control Oor1 Simple,
(parameter bank) LEFL 1: PID control standard,
advanced

« If relay (RO) is selected for control output by the model No., the initial value is 0.
For other models, the initial value is 1.

H Control action and heating/cooling control

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

Item (bank) Display Description Initial value | User level
Control action (direct/reverse) r ( 0: Heating control (reverse action) 0 Simple,
(IR | LI . . . ) standard,
(setup bank) 1: Cooling control (direct action) advanced
Heat/cool control r 0: Not used 0 Simple,
[ E E . T standard,
(setup bank) 1: Use (individual PID) advanced

2: Use (shared PID)

o If CErL (control method) is set to 1 (PID control), L2b (heat/cool control) is
displayed and the setting can be changed.

« If [26 (heat/cool control) is set to 0 (not used), L 1 (control action) is displayed
and the setting can be changed.

« If £2h (heat/cool control) is set to 0 (not used), L20 (preset MANUAL value) and
{2@ (initial output of PID control) will change to 0.0.

« If the setting of L2b (heat/cool control) is changed from 0 (not used) to another
setting, L20 (preset MANUAL value) will change to 50.0 and {22 (initial output
of PID control) will change to 50.0.

o If L2k (heat/cool control) is set to 2 (use (shared PID)), Akal (MV low limit at
AT) will change to 50.0 and RegH (MV high limit at AT) will be 100.0.

o If £26 (heat/cool control) is changed from 2 (use (shared PID)) to another setting,
REoL (MV low limit at AT) will change to 0.0 and RtaH (MV high limit at AT)
will be 100.0.

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

The control output when the PV is abnormal and when the device is in READY
mode and can be specified.

Item (bank) Display Description Initial value | User level
Output operation at PV alarm r ( S 0: Continue the control calculation 0 Advanced
(setup bank) L I 1: Output the value set for “Output at PV

alarm”

Output at PV alarm r ( E -10.0to +110.0 % 0.0% Advanced
(setup bank) L l
Output at READY (Heat) r (M -10.0to +110.0 % 0.0% Standard,
(setup bank) (I (I advanced
Output at READY (Cool) r ( B -10.0to +110.0 % 0.0% Standard,
(setup bank) [ | advanced

o IfCkrl (control method) is set to 1 (PID control) and £2b (heat/cool control) is
setto 1 or 2, U {B (output at READY (Cool)) is displayed and the setting can be
changed.

1

o When the PV is abnormal, ALD | or ALD2 occurs.

H Operation when switched to MANUAL mode

The control output when the mode is switched from AUTO to MANUAL can be
set.

Item (bank) Display Description Initial value | User level
Output operation at changing r ( q 0: Bumpless transfer 0 Standard,
AUTO/MANUAL [ [ 1: Preset advanced
(setup bank)
Preset MANUAL value r E M -10.0to +110.0 % 0.0 or 50.0 % | Standard,
(setup bank) [ [ advanced

« If T 19 (output operation at changing AUTO/MANUAL) is set to 0 (bumpless
transfer), the MV when switched from AUTO to MANUAL is retained.
If 1 (preset) is set, the MV is changed to the value set by {20 (preset MANUAL
value) when the mode is switched from AUTO to MANUAL.

o IfLErL (control method) is set to 1 (PID control), T {9 (output operation at
changing AUTO/MANUAL) and £20 (preset MANUAL value) are displayed and
the settings can be changed.

o The initial value of {20 (preset MANUAL value) is 0.0 when L2b (heat/cool

control) is set to 0 (not used), and 50.0 when the setting is 1 or 2 (use).

E] Handling Precautions

o If the mode is MANUAL at power ON, the MV will be the value set by L20
(preset MANUAL value).
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H Initial output type (mode) of PID control

Item (bank)

Display Description Initial value | User level

Initial output type (mode) of
PID control

(setup bank)

E ( 0: Automatic 0 Advanced

1: Not initialized

2: Initialize (if a new SP is set)

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

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 PV may not change or may
overshoot. PID control initialization is useful in preventing these problems.

If 0 (automatic) is set:

When the SP value is changed or SP groups are switched, whether the PID
control must be initialized or not is determined automatically, and it is initialized
only when necessary.

If 1 (not initialized) 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 PV and SP.
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Item (bank)

Display

Description

Initial value

User level

Initial output of PID control

(setup bank)

L cc

-10.0to +110.0 %

0.0 or 50.0 %

Advanced

o If[krL (control method) is set to “1” (PID control), this item is displayed and the
setting can be changed.

« 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.

o If the setting for [ 2F (heat/cool control) is changed, the value will be reset
automatically. If it is changed to 1 or 2 (use), 50.0 % will apply. If it is changed to 0
(not used), 0.0 % will apply.

H Integral time and derivative time decimal point position

Item (bank)

Display

Description

Initial value

User level

Integral time and derivative
time decimal point position

(setup bank)

L 23

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

0

Advanced

o If[krL (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 time and derivative time settings will be from 0 to 9999 s.

o If 1 is set, the integral time and derivative time settings will be from 0.0 to 999.9 s.
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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 ) 0to0 9999 U 5U Simple,
) F F standard,
(parameter bank) advanced
ON/OFF control operating point -1999 to +9999 U ou Advanced
offset (] F F 5
(parameter bank)

5-20

o IfCErl (control method) is set to 0 (ON/OFF control), di FF (ON/OFF control
differential) and aFF5 (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 k aifr i
SP+aFFS

PV >

Heating control (reverse action)

i leFT ON

SP+oFFS

PV >

Cooling control (direct action)

The meaning of the symbols in the diagram:

@: ON/OFF changes at the value

O: ON/OFF changes when the 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 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 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

« d! FF (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. = pv input range type (p. 5-2) (for details on the PV

range)
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The settings related to PID control can be specified.

Item (bank) Display Description Initial value | User level
Proportional band P ( 0.1t0 999.9 % 5.0% Simple,
| standard,
(PID bank)
advanced
Integration time ( 0to 9999 U 120 s
(PID bank) ' (0 = no integral operation)
Derivative time d ( 0t0 9999 U 30s
(PID bank) ' (0 = no derivative operation)
Manual reset E ( -10.0to +110.0 % 50.0 %
(PID bank) r l
MV low limit ) ( -10.0to +110.0 % 0.0% Standard,
= advanced
(PID bank) oL (
MV high limit H ( —-10.0to +110.0 % 100.0 %
(PID bank) O '
Cool-side proportional band P nr 0.1t0999.9 % 5.0% Simple,
oL standard,
(PID bank)
advanced
Cool-side integration time r 0to 9999 U 120s
(PID bank) L (0 = no integral operation)
Cool-side derivative time d r 0to 9999 U 30s
(PID bank) L (0 = no derivative operation)
Cool-side MV low limit ) r -10.0to +110.0 % 0.0% Standard,
oL L advanced
(PID bank)
Cool-side MV high limit H r —-10.0to +110.0 % 100.0 %
(PID bank) 0 L

If CErL (control method) is set to “1” (PID control), this item is displayed and the
setting can be changed.

» «

The abbreviations for “Cool-side proportional band,” “Cool-side integration
time,” and “Cool-side derivative time” are displayed and the settings can be
changed if £2b (heat/cool control ) is set to 1 (use (individual PID)).

The abbreviations for “Cool-side MV low limit” and “Cool-side MV high limit”
are displayed and the settings can be changed if L2k (heat/cool control ) is set to 1
or 2 (use).

In heating/cooling control, if “integration time” (I - !) or “cool-side integration
time” (! - {L) is 0 seconds, no integration is performed. Manual reset (rE- 1) is
used for both heating and cooling.

rE- | (manual reset) is displayed if the integration time setting for either heating
or cooling is “0”

If the integration time for either heating or cooling is 0 seconds, both integration
times are processed as 0 seconds.

If the MV low limit is greater than the MV high limit, the low limit and the high
limit are automatically interchanged.
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@ PID control operation initialization
PID control operation is initialized when:

« PID control starts after RUN + MANUAL modes are switched to RUN + AUTO
modes

« PID control starts after READY + AUTO modes are switched to RUN + AUTO
modes

« PID control starts after the value set for “Output at PV alarm” is output
« PID control starts after AT ends normally

« PID control starts after AT ends abnormally

o The settings below are changed in RUN + AUTO modes:

Control method
Heat/cool control
Control operation
Sampling cycle

Control algorithm

« PID control is initialized according to the setting for “Initial output type (mode)
of PID control” (L2 1) in RUN + AUTO modes

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 r —100.0 to +100.0 % 0.0% Simple,
[ E E standard,
(setup bank) advanced
Cooling gain r -10.0t0 +110.0 % 30.0% Advanced
L 9

Heating/cooling control operations are as follows.

« [28 (heat/cool control dead zone) is displayed and the setting can be changed if
{26 (heat/cool control) is set to 1 or 2 (use).

o If £2b (heat/cool control ) is set to 1 (use (individual PID)), heating PID values
apply when the MV is 50 % or more, and cooling PID values apply when the MV
is less than 50 %.

o L9 (cooling gain) is displayed and the setting can be changed if {25 (heat/cool
control) is set to 2 (use (shared PID)).

« Set {19 (cooling gain) to a higher value to boost the cooling capability, and set it
to a lower value to decrease the cooling capability.

5-22



Chapter 5. Functions

Note

@ Heating/cooling output

If L 26 (heat/cool control ) is set to 1 (use (individual PID)), the heating and cooling
MVs shown in the figures below are output in accordance with the setting for
“Heat/cool control dead zone”

Dead zone
100.0 % ' 100.0 % 100.0 % - 100.0 %
Cooling —}—» 1 '« Heating Cooling—4—»\ ! | | /«—} Heating
MV | MV MV Y MV
0.0% ¥ 0.0% 0.0% — 0.0%
0.0% 50.0 % 100.0 % MV 0.0 % 50.0 % 100.0 % MV
When the dead zone is 0.0 % When the dead zone is more than 0.0 %
Dead zone absolute value
100.0 % —— 100.0 %
Cooling — E — Heating
MV ' MV
0.0% : 0.0%
0.0 % 50.0 % 100.0 % MV

When the dead zone is less than 0.0 %

The figure below shows the relationship between the MV low limit, MV high limit,
cooling MV low limit, and cooling MV high limit.

MYV low limit < heating MV < MV high limit

Cooling MV low limit < cooling MV < cooling MV high limit
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H AT (automatic tuning)

The following settings can be specified for AT.

REPy

Item (bank) Display Description Initial value| User level

MV low limit at AT Hl: | —-10.0to +110.0 % 0.0% |Simple,
aL standard,
(parameter bank) advanced
MV high limit at AT Ht H -10.0t0 +110.0 % 100.0 %
(parameter bank) D
AT type H |: t |:I 0: Normal (regular control characteristics) 1
(extended tuning bank) . 1: Immediate response (to disturbance)
2: Stable (minimal PV fluctuation)
AT proportional band adjust H I: P 0.00 t0 99.99 1.00 Advanced
(extended tuning bank)
AT integral time adjust H I: | 0.00 t0 99.99 1.00
(extended tuning bank) '
AT derivative time adjust FI t d 0.00 t0 99.99 1.00
(extended tuning bank)
Type of MV switching point at 0: Default (2/3 of the deviation of the initial PV 0
AT H I:P I: from the initial SP)
(extended tuning bank) 1:SP
2:PV

MV switching point PV in AT —1999 to +9999 U 0
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o IfCErl (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” (RkoL) /
“MYV high limit at AT” (RkgH).

« If £2b (heat/cool control ) is set to 0 (not used), the MV is limited by both “MV
low limit at AT” (Rkab) / “MV high limit at AT” (RteH) and by “MV low limit”

(aL- 1) / “MV high limit” (aH- !) for the PID constants.

« If L2h (heat/cool control) is set to 1 or 2 (use),

- The MV is limited by “MV low limit at AT” (RkoL) / “MV high limit at AT”

(AEgH).

+ The heating MV is limited by “MV low limit” (oL - ! to B) / “MV high limit”
(oH- to B).

- The cooling MV is limited by “cool-side MV low limit” (aL. T to BL) / “cool-
side MV high limit” (aH IC to BL).

o “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 PV directly reflects heating by a heater.

2 (stable): adjustment for stability-oriented applications, such as a process where
the 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.

PV
/ AT type = 1 (immediate response)

5P AT type = 0 (normal)

\ AT type = 2 (stable)

Time

Difference in PV change when SP is changed

 “AT proportional band adjust” (AE-P), “AT integral time adjust” (RE-1 ), “AT
derivative time adjust” (Rk-d):
The PID constants calculated with AT are multiplied by these factors before being
written to the PID constant settings. Note that values within the setting range of
the PID constants will be written.

o “Type of MV switching point at AT” is a setting for changing the MV switching
point during AT.

0 (default): A new MV applies when the PV passes the two-thirds point in the
amount of PV deviation from the SP at the start of AT.

1 (SP): A new MV applies when the PV passes the SP at the start of AT.

2 (PV): A new MV applies when the PV passes the setting for “MV switching
point PV in AT”

PV PV PV
SP» A /\ SP»
VA /\V/\Vf . /\V/\Vf A /
23 V V MV switching »| /\ /\Vﬁ \S
point PV in AT \V V
Unstable  Stable Unstable  Stable Unstable  Stable
cycle cycle cycle
A A

A
AT start

Type of MV switching point at AT = 0 (default)

A T
Succeeded ime

. A .
Succeeded ~ 1IMe AT start Succeeded Time

Type of MV switching point at AT =1 (SP) Type of MV switching point at AT = 2 (PV)

Note

« If you want to execute AT only for heating PID constants when L2b (heat/
cool control ) is set to 1 (use (individual PID)), the settings should satisfy:
50.0 % < MV low limit at AT (RkoL) < MV high limit at AT (RtaH)

If you want to execute AT only for cooling PID constants, the settings should
satisfy:
MYV low limit at AT (Akol) < MV high limit at AT (RkeH) < 50.0 %

AT (automatic tuning) stop/start (p. 5-12)
5-4 AT (Automatic Tuning) Function (p. 5-28) (for details on AT)
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E] Handling Precautions

If L2h (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 (AtaH)

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 Rt (AT stop/start selection) while AT is running.

If you want to execute AT only for heating PID constants when L2k (heat/
cool control) is set to 1 (use (individual PID), the settings should satisfy:
50.0 % < MV low limit at AT (AEkol) < MV high limit at AT (RkgH)

If you want to execute AT only for cooling PID constants when {26 (heat/
cool control) is set to 1 (use (individual PID), the settings should satisfy:
MV low limit at AT (Atol) < MV high limit at AT (RtaH) < 50.0 %

M Ra-PID
Ra-PID (RationaLOOP control function) reduces instability when the response to
disturbance is improved by the high-precision control logic. The following settings
are available.

Item (bank) Display Description Initial value | User level
Control algorithm r 0: PID (conventional PID) 0 Standard,
) L |: r H . advanced
(extended tuning bank) . 1: Ra-PID (high-performance PID)
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o IfCkrl (control method) is set to “1” (PID control), this item is displayed and the
setting can be changed.
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H SP lag
The SP lag is a filter function to prevent sudden changes in the SP used in control
operations when the SP changes. Use the setting below for SP lag.
Item (bank) Display Description Initial value | User level
SP lag constant S P | 9 0.0t0999.9 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.

The function of SPLY (SP lag constant):

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.

When the SP changes, the initial output value of the filter function that is input to
the PID control operation is reset as follows.

« Reset to the SP when PID control starts after RUN + MANUAL modes are
switched to RUN + AUTO modes

» Reset to the PV when PID control starts after READY + AUTO modes are
switched to RUN + AUTO modes

* Reset to the PV when PID control starts after the value set for “Output at PV
alarm” is output

* Reset to the SP when PID control starts after AT ends normally
* Reset to the PV when PID control starts after AT ends abnormally
* Reset to the PV if the settings below are changed in RUN + AUTO modes:

Control method
Heat/cool control
Control operation
Sampling cycle

Control algorithm

* Reset to the PV if PID control is initialized according to the setting for “Initial
output type (mode) of PID control” (L2 {) in RUN + AUTO modes
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5-4 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.

AT function is available if CkrL (control method) is set to 1 (PID control).

H 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) SetRE (AT stop/start) in the mode bank to Rtan (AT start).

Hl How to stop AT

AT ends automatically. To stop AT while it is running, set Rt (AT stop/start) in the
mode bank to AtaF (AT stop).

AT can also be stopped by changing the mode to READY or MANUAL.

@ Display while AT is running

During AT, the AT indicator flashes. When AT and the calculation of PID constants
are done, the AT indicator turns off.

azbil Model C1M

alalin

AT indicator —%@égggg
RDY o v L HE| sp
EV1 EV2 EV3 OT1 OT2
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@ 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 “Type of MV switching point at AT”
During AT, two values are output repeatedly. One of the values is “MV low
limit” (oL - ! to B) or “MV low limit at AT”(Rtal ), whichever is greater, and
the other is “MV 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 L 26 (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 £26 (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:

£2b (heat/cool control ) = 1 (use (individual PID), heating/cooling control dead
zone = 0.0 %, MV low limit = 0.0 %, MV high limit = 100.0 %

MV (%)

100.0 ¥

50.0

0.0

Time
Heating MV (%)
100.0

50.0 k

0.0

Time
Cooling MV (%)
100.0
50.0
0.0
Time
PV
AT in progress
SP
Switching
point 41—
Time
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5-30

E] Handling Precautions

Before starting AT, check that the PV input and the actuators (heater power,
etc.) are ready for control.

If CErL (control method) is set to 0 (ON/OFF control), AT cannot start. Change
the control method setting to 1 (PID control).

Conditions for starting AT:
- The device is in RUN and AUTO modes.
- No PV input error has occurred.

- The setting for“MV switching point PV in AT"is within the PV input range.
£ AT (automatic tuning) (p. 5-24) (for “Type of MV switching point at AT")
> 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:

- Switch to READY mode
- Switch to MANUAL mode
- PV error

- Change in the setting of “control method,"“heat/cool control,"“control
operation” (only when “heat/cool control”is set to 0 (not used)), “sampling
cycle,” and “control algorithm”

- Change in the setting of “MV low limit” (L - ! to B), “MV low limit at AT” (Atal),
“MV high limit” (oH-  to B), or “MV high limit at AT” (AtoH) that would prevent
change in the two-value output during AT

For forcible termination of AT by At (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. 5-47)

If AT is forced to stop, AEEr (auto tuning error) is set to Eron (@bnormal). REE-
(auto tuning error) can be reset to EraF (normal)) by any of the following
operations.

- Change the setting of ALEr (auto tuning error) to EroF (normal).
- Try executing AT again until it ends normally.
- Turn the power off and then back on.

If L2b (Heat/cool control) is set to 2 (Use (shared PID)), specify "MV low limit at
AT" (REgl) / "MV high limit at AT" (REgH) and "MV low limit" (oL - { to 8) / "MV
high limit" (cH- ! to B) so that both values that are output to the MV are 50 %
or more.

« If L2E (heat/cool control) is set to 1 (use (individual PID)),

- The MV is limited by “MV low limit at AT” (Rkal) /“MV high limit at AT" (REgH).

- The heating MV is limited by “MV low limit” (oL - { to B) /“MV high limit" (aH- |
to B) for the PID constants.

- The cooling MV is limited by “cool-side MV low limit” (oL. {L to BL) / “cool-side
MV high limit” (eH {T to BL).
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« If the two values are close, the PV may not change even if the MV has changed
during AT.
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.
(&g Operation settings (p. 6-1)

« If L2k (heat/cool control ) is set to 0 (not used) or 2 (use (shared PID)), a value
indicating the progress of AT is displayed. It starts with 4 and is decremented
to 0, which means that AT is complete.

If L2b (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. In such a case, set the PID constants manually.

« Do not change any settings other than RE (AT stop/start selection) while AT is
running.
= AT (automatic tuning) stop/start (p. 5-12), AT (automatic tuning) (p. 5-24)
(for details on AT)
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5-5 SP

The following is a functional block diagram for the SP. € 5-6 Step operation (p. 5-38) (for step operation)

LSP system group
(Setup bank: £30)
For one LSP group For two or more LSP groups
LSP1 LSP group selection in DI assignment bank
(SP bank: 5P 1) (Dl assignment bank: d! {! tod 51)
No Yes
LSP group No. Dl logical function
(Operation settings: LSP No.) (DI assignment bank)
LSP1-8
(SP bank: 5P | - 5PB)

v

Present LSP

v

SP ramp unit (Setup bank: £32)
SP up and down ramps (Parameter bank: SPL, SPd)

v

SP ramp enabling/disabling setting in the DI assignment bank
(Dl assignment bank: di {{tod! B )

v

SP low and high limits
(Setup bank: £37, £08)

v

SP

Note

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) .
This device does not provide an RSP function.
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H Specifying the SP using operation settings

The SP for the LSP group (LSP1 to 8) that is being used can be specified.

Chapter 5. Functions

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 shown SP low limit to high limit ou Simple,
. . on the upper standard,
(operation settings) display. advanced

« If “Bit 1: SP display” of L 4 (PV/SP display setup) is set to 1 (enabled), this item is

displayed and the setting can be changed.

Hl 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 r M 1to8 1 Simple,
L 3 L standard,
(setup bank) advanced
H LSP1to 8
The SP for up to eight LSP groups can be specified individually.
Item (bank) Display Description Initial value | User level
SP ( SP low limit to high limit ouU Simple,
(SP bank) 5 P | standard,
advanced

5P-¢

5P-3

5P-4

5P-5

5P-6

5P-

SP-8

o SPs for as many LSP groups as are specified by £L30 (LSP system group) are

displayed for setting.
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H LSP group No.

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 {30 (LSP system group) is set to 2 or more and “Bit 2:
LSP group No. display” of L ™ (PV/SP display setup) is set to 1 (enabled).

« If this item is displayed and if LSP group selection is not specified in DI
assignment, the setting can be changed.

H Specifying LSP group selection by DI assignment

In the DI assignment bank, LSP group selection can be set for internal contacts 1 to 5.

Item (bank)

Display Description Initial value | User level

Dl assignment
Internal contact 1 to 5

Operation type

(Dl assignment bank)

( 0: No function 0 Advanced

=

1: LSP group selection (0/+1) Standard,
0

= { 2: LSP group selection (0/+2) advanced
3: LSP group selection (0/+4) 0

4-20: other functions

| 5 | °
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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 to 3 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.




M SP ramp unit

The time unit of the SP ramp can be specified.

Chapter 5. Functions

Item (bank) Display Description Initial value | User level
SP ramp unit r HE 0:0.1U/s 1 Advanced
(setup bank) L 1:0.1 U/min
2:0.1U/h

« 0.1 U means that the setting displayed has one more decimal place than the
number of decimal places set by “PV decimal point position.”

Examples

For a thermocouple input with a range of —200 to + 200 °C: 0.1 U = 0.1 °C

For a DC voltage input with a range of 0.0 to 100.0: 0.1 U = 0.01

£ SP up ramp / down ramp (p. 5-36) (for the relationship between PV input
ranges with a decimal point and the setting for “PV decimal point position”)

E] Handling Precautions

« Fora DC voltage input or DC current input with the 3-decimal place

setting, 0.1 U =0.0001.

However, regarding the SP up ramp and SP down ramp settings, all four
values displayed on this device indicate values after the decimal point,

because this device can display only four digits.
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M SP up ramp / down ramp

SP up ramp and down ramp can be specified.

Item (bank) Display Description Initial value | User level
SP up ramp S P N 0.0U:Noramp 00U Advanced
(parameter bank) U 0.1t0999.9U
SP down ramp S I:I d (Select the time unit of ramp by “SP ramp | 0-0U
(parameter bank) unit”)

o If the initial value 0.0 U is set, the SP ramp function does not operate. Therefore,
if the up ramp is set to 0.1 U or more and the down ramp is set to 0.0 U, the SP
ramp function operates when the SP is increasing but does not operate when the
SP is decreasing. It is also possible to set the SP ramp function to operate only
when the SP is decreasing.

o The setting for these items has one more decimal place than that of the displayed
PV. For a linear input with the 3-decimal place setting, all four digits that are
displayed are after the decimal point. The time unit of the ramp can be selected
from per second, per minute, and per hour by [3¢ (SP ramp unit).

Example of the relationship between PV input ranges with a decimal point and
the setting for “PV decimal point position™:

ot CoH SPU SPd
(PV input range (PV decimal point (SP up ramp) (SP down ramp)
type) position)
2 (0to 1200 °C) (Fixed) 0.0 t0 999.9 0.0t0 999.9
3(0.0t0800.0°C) |0 (no decimal point) 0.0 t0 999.9 0.0 t0 999.9
1 (1 digit after the 0.00 to 99.99 0.00 t0 99.99
decimal point)
88(0to 10V) 0 (no decimal point) 0.0 t0 999.9 0.0 t0 999.9
1 (1 digit after the 0.00 to 99.99 0.00 to 99.99
decimal point)
2 (2 digits after the 0.000 to 9.999 0.000 to 9.999
decimal point)
3 (3 digit after the 0.0000 to 0.9999 0.0000 to 0.9999
decimal point)

o The ramp starts with the present PV when:
« The power is turned on.
« READY + AUTO modes are switched to RUN + AUTO modes.

« RUN + MANUAL modes are switched to RUN + AUTO modes.
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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 r Mo (PV range low limit to PV range high limit) | PV rangelow |Standard,
(setup bank) I limit advanced
SP high limit rn E (PV range low limit to PV range high limit) | PV range high | Standard,
(setup bank) L limit advanced

E] Handling Precautions

« If the setting for LT | (PV input range type) is changed, the SP low/high
limit will be reset (excluding linear ranges)

H Enabling/disabling SP ramp by DI assignment

In the DI assignment bank, the function to enable or disable the SP ramp can be set
for internal contacts 1 to 5.

Item (bank) Display Description Initial value | User level
Dl assignment d ) ( 0: No function 0 Simple,
Internal contact 1to 5 l UL 13: Enabling/disabling SP ramp standard,
0 advanced
Operation type } EI = 1-12, 14-20: other functions
(Dl assignment bank) \ ( 0
4.
) |_| [ 0
UL
0

| 5

o Details of SP ramp enabling/disabling by internal contacts
SP ramp is enabled or disabled by ON/OFF of internal contacts as shown below.

OFEF: SP ramp enabled, ON: SP ramp disabled

Assign SP ramp enabling/disabling to only one internal contact.

« 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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5-6 Step operation

Using up to eight SP groups, a step operation where the SP changes as shown in the figure below can be executed.

Configure a step operation by specifying the LSP, ramp, and time of each step. The PID group No. to use in each step
can also be set.

In each step, the segment where the SP is changing is called the RAMP, and the segment where the SP does not
change is the SOAK.

The RAMP and SOAK segments in step 5 are indicated in the figure below.
SP

Step 5 RAMP segment

/ Step 5 SOAK segment

Time

Step 1 Step 2 Step 3 : Step 4 Step 5 Step 6 Step 7 Step 8

[I] Handling Precautions

« A step operation can run in RUN mode. If the mode is changed to READY, step
operation stops at the beginning of step 1.

Hl Number of LSP groups

The number of steps in one step operation can be specified by this setting.

Item (bank) Display Description Initial value | User level
LSP system group r M 1t08 1 Simple,
[ 3 (M| standard,
(setup bank) advanced
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Whether to execute a step operation can be set.

What happens when the power is turned off and back on during a step operation can
also be specified with this item. £~ 5-6 Step operation (p. 5-38) (for step operation)

Item (bank) Display Description Initial value | User level
SP ramp type 3 ( 0: Standard 0 Advanced
(setup bank) ' 1: Multi-ramp

2: Step operation enabled: Step operation
does not resume when the power is turned
back on (shifts to READY)

3: Step operation enabled: Step operation
resumes when the power is turned back on

« Set 2 or 3 to enable step operations.

o 2:If a power failure occurs during a step operation (in RUN mode), when the
power is turned back on, the step operation does not resume (this device enters
READY mode) and the SP returns to its value at the beginning of the step
operation.

o 3:If a power failure occurs during a step operation (in RUN mode), when the
power is turned back on, the step operation resumes from the step that was being
processed when the power failure occurred. However, operation cannot restart
at exactly the same point of time and SP as when the power failure occurred. The
step operation resumes as follows.

If a power failure occurs during a SOAK, the operation will resume from the
beginning of the SOAK. If a power failure occurs during a RAMP and there was
no PV alarm (ALD {/RLEZ), the operation will resume with an SP that is the same
as the PV in that RAMP. If a power failure occurs during a RAMP and there was
a PV alarm (ALO I/ALTO2), the operation will resume with the SOAK that follows
that RAMP.

m Handling Precautions

« Operation of the C1M with setting 3 (step operation enabled: the
operation resumes when the power is turned back on) differs from the
setting 3 operation of Azil's DCP digital program controllers (DCP31/32,
DCP551/552). With the DCP, operation restarts at the point of time in the
RAMP or SOAK that was in progress when the power failure occurred,
and with the SP at that time. With the C1M, operation restarts from the
beginning of the RAMP or SOAK that was in progress.

o If setting 3 is used, pay attention to the number of times data is written
to EEPROM (nonvolatile memory). During a step operation in RUN mode,
every time a RAMP or SOAK segment starts, data is written to EEPROM.

If step operations are repeated with 10-minute or shorter RAMP/SOAK
time, the service life of writing to EEPROM (about 100,000 times) will be
exceeded within 2 years.

« If L3 1 (SP ramp type) is set to O (standard) or 1 (multi-ramp) and if this
device is in RUN mode, when the setting is changed to 2 or 3 (step
operation enabled), this device automatically enters READY mode.
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H SP ramp unit

The unit of the ramp’s slope in a step operation can be specified.

Item (bank) Display Description Initial value | User level
SP ramp unit r 3 E 0:0.1U/s 1 Advanced
(setup bank) L 1:0.1 U/min
2:0.1U/h

5-40

« 0.1 U means that the setting displayed has one more decimal place than the
number of decimal places set by “PV decimal point position.”

Examples
For a thermocouple input with a range of —200 to + 200 °C: 0.1 U =0.1°C

For DC voltage input with a range of 0.0 to 100.0: 0.1 U = 0.01

E] Handling Precautions

 For DC voltage input or DC current input with the 3-decimal place setting,
0.1 U=0.0001.
However, regarding the SP up and down settings, all four digits that are
displayed are after the decimal point because this device can display only
four digits.



Hl STEP time unit
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The time unit of a SOAK segment in a step operation can be specified.

Item (bank) Display Description Initial value | User level
STEP time unit r 3 3 0:0.1s 0 Advanced
(setup bank) L 1: 1 s (the operation display shows M n 5)

2: 1 min (the operation display shows H nl n)

« 0: The unit of the soak time setting in the SP bank will be 0.1 s.

o 1: The unit of the soak time setting in the SP bank will be seconds. The time
remaining in the step is displayed in the format MM.SS (minutes.seconds).

o 2: The unit of the soak time setting in the SP bank will be minutes. The time
remaining in the step is displayed in the format HH.MM (hours.minutes).

E] Handling Precautions

« The time remaining in the step is displayed in the unit set by “STEP time
unit,” regardless of whether the process is in RAMP or SOAK.

« If 1is set, and the time remaining in the step is more than 99 minutes 59
seconds, 99.99 will be displayed.

o If 2iis set, and the time remaining in the step is more than 99 hours 59
minutes, 99.99 will be displayed.
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Il STEP PV start

Whether to start a step operation with the PV and the type of PV start when it is

used can be specified.

2: Down start

Item (bank) Display Description Initial value | User level
STEP PV start r 3 LI 0: No 0 Advanced
(setup bank) L 1: Up start

5-42

« 0: The step operation starts with SOAK in step 1.

o 1:If the PV is smaller than the SP for LSP 1, the step operation starts with the
up-ramp of step 1 using an SP that is the same as the PV. If the PV is equal to or
greater than the SP for LSP 1, the step operation starts with the SOAK of step 1.

o 2:If the PV is greater than the SP for LSP 1, the step operation starts with the
down-ramp of step 1 using an SP that is the same as the PV. If the PV is equal
to or smaller than the SP for LSP 1, the step operation starts with the SOAK of

step 1.
SP
SP (for LSP1) . . E :
E E : : Time
| READY ; Step1 ; Step 2 ' Step 3 '
Operation starts with SOAK in step 1
SP
SP (for LSP1)— — ; |
V—Slope of step 1 ramp . :
PV at the start—sr— — — — i , ‘
. : : — Time
READY ! Step 1 ! Step 1 ! Step 1 !

Operation starts with the up-rampin step 1




SP

PV at the start—r— — — —

SP (for LSP1)

~+— Slope of step 1 ramp

Chapter 5. Functions

Step 2

Step 3

Time

! READY !  Step1 !

Operation starts with the down-ramp in step 1

l STEP loop
The operation when a step operation ends (loop back, etc.) can be specified.
Item (bank) Display Description Initial value | User level
STEP loop r 3 S 0: Operation stops (no loop-back) 0 Advanced
(setup bank) L 1: Loops back

2: Continues SOAK with the final step’s SP
(no loop-back)

o 0: This device enters READY mode when the SOAK of the final step ends.

o 1: When the SOAK of the final step ends, step operation is repeated starting with
the RAMP in step 1. In this RAMP, regardless of the setting of {34 (STEP PV
start), the SP of the final step ramps up to the SP for LSP 1. There is no limit on
the number of loops. Therefore, looping will continue until the operation mode is
switched to READY.

o 2: When the SOAK of the final step ends, SOAK continues at the SP of the final

step until the operation mode is switched to READY.
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l Step operation: LSP, PID group No., ramp, soak time

How to change the SP during a step operation and PID group No. can be specified.

Item (bank) Display Description Initial value | User level
LSP (step 1) S P ( SP low limit (C07) to SP high limit (COB) 0 Simple,
| standard,
(5P bank) advanced
PID group No. (step 1) P | ( 1to 8 1 Standard,
| d ( advanced
(SP bank) .
Ramp (step 1) - P ( 0.0 U:Noramp 0.0
(SP bank) ~n . 0.1 10 999.9 U (Select the time unit of the
ramp by “SP ramp unit.)
Soak time (step 1) |: | 0.0t0999.9s 0.0
(SP bank) ' n- l (when “STEP time unit”"=0.1 s)
0109999 s
(when “STEP time unit”"=15)
010 9999 min
(When“STEP time unit”= 1 min)
LSP (step 2) S P E Same as step 1 0 Simple,
- standard,
(5P bank) advanced
PID group No. (step 2) P ) d El 1 Standard,
(SP bank) ) | advanced
Ramp (step 2) - P E 0.0
(SP bank) rar,
Soak time (step 2) t ) = 0.0
| nc
(SP bank) .
LSP (step 3) 5 P 3 Same as step 1 0 Simple,
- standard,
(5P bank) advanced
PID group No. (step 3) P ) d 3 1 Standard,
(SP bank) ) X advanced
Ramp (step 3) - P 3 0.0
(SP bank) rar,
Soak time (step 3) |: | = 0.0
' n3
(SP bank) .
LSP (step 4) S P LI Same as step 1 0 Simple,
- standard,
(5P bank) advanced
PID group No. (step 4) P | d LI 1 Standard,
(SP bank) ) X advanced
Ramp (step 4) - P LI 0.0
(SP bank) rar,
Soak time (step 4) t ) - LI 0.0
(SP bank) ' n-
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Item (bank) Display Description Initial value | User level
LSP (step 5) S P S Same as step 1 0 Simple,
= standard,
(P bank) advanced
PID group No. (step 5) ) 1 Standard,
P ) d EI advanced
(SP bank) .
Ramp (step 5) - P 0.0
rnPS
(SP bank) .
Soak time (step 5) t I ':' S 0.0
(SP bank) .
LSP (step 6) 5 P E Same as step 1 0 Simple,
- standard,
(P bank) advanced
PID group No. (step 6) ) 1 Standard,
P ) d E advanced
(SP bank) .
Ramp (step 6) At P E 0.0
(SP bank) mn .
Soak time (step 6) | = E 0.0
(SP bank) t l n'
LSP (step 7) 5 P T Same as step 1 0 Simple,
| standard,
(5P bank) advanced
PID group No. (step 7) ) A 1 Standard,
P | d ( advanced
(SP bank) .
Ramp (step 7) - F' P —= 0.0
(SP bank) .
Soak time (step 7) |: | |:| = 0.0
(SP bank) l . l
LSP (step 8) S P E Same as step 1 0 Simple,
= standard,
(5P bank) advanced
PID group No. (step 8) | 1 Standard,
P ) d B advanced
(SP bank) .
Ramp (step 8) - P E 0.0
(SP bank) rn .
Soak time (step 8) t | - E 0.0
(SP bank) ),

o Steps for as many LSP groups as are specified by {30 (LSP system group) are
displayed for setting.

« “PID group No.” is not displayed and the setting cannot be changed if ON/OFF
control is enabled or if “PID group selection” is set as the “Operation type” of any
of internal contacts 1 to 5.

0.1 U in “ramp” means that the setting displayed has one more decimal place than
the number of decimal places set by “PV decimal point position”

o If set to 0.0 U, the RAMP is skipped and the next SOAK begins. If the LSP of two
consecutive steps is the same, the RAMP is skipped and the next SOAK begins.

o If “soak time” is set to 0.0 or 0, the SOAK is skipped and the next RAMP begins.
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H Internal contacts: operation type

Among the internal contact operation types, the following are related to step
operation.

Note

« L75-7 Digital Input (DI) / Internal Contacts (p. 5-47) (for functions of
internal contacts)

Item (bank) Display Description Initial value | User level
Internal contact 1 operation d ) (1 0to 20 0 Simple,
type b 0: No function standard,
. advanced
(Dl assignment bank) 7: RUN/READY

Internal contact 2 operation
type

(DI assignment bank)

( 19: Advance
20: SP step hold

Internal contact 3 operation
type

(Dl assignment bank)

| (1-6 and 8-18 are not directly related to 0
( step operation.)

Internal contact 4 operation
type
(DI assignment bank)

Internal contact 5 operation
type

(DI assignment bank)

=
N C| W oy

« 7: The operation mode changes to READY when the internal contact turns ON.

The mode changes to RUN when the internal contact turns OFE

19: If the internal contact turns ON in RUN mode during the SOAK, the next
RAMP starts from the beginning. If it turns ON during the RAMP, the next
SOAK starts from the beginning. This is called advance operation.

If an advance operation is executed during the SOAK of the last step, the
operation specified by {35, (STEP loop) applies: switching to READY mode,
looping back to the beginning of the RAMP in step 1, or continuing to SOAK.

20: If the internal contact turns ON in RUN mode, the progress of the step stops
(the SP of the step is held steady). If an advance operation is executed in this state,
the process will jump to the beginning of the next RAMP or SOAK and its SP is
also held.

Advance
5P during RAMP sP RAMP extension
Advance —! SOAK extension by holding the SP
duringSOAK ! ———— by holding the SP :
- -u/-( b e e |

1 Step1

Time Time

Step 3

1 Step1 Step 3
I

I
DI: |
Advance n

Step2

n DI:
SP step hold
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5-7 Digital Input (DI) / Internal Contacts

The following is a functional block diagram for digital input (DI) and internal contacts.

When not using input bit functions When using input bit functions
Input bit functions are disabled Input assignment
(Dl assignment bank: d! i to d! 52 (input bit function) (Dl assignment bank: Input assignment A: d! {Ito d! 53,
must be set to “0” (not used)) DI assignment bank: Input assignment B:d! {4 to d! 5Y,
DI assignment bank: Input assignment C: d! i5to d! 55,

DI assignment bank: Input assignment D: d! {6 to d! 5B)

v

Dl status (ON/OFF) Input assignment polarity
(ON/OFF) (Dl assignment bank: Polarity Ato D: d} {1tod! 57)

v

Input bit functions 1 to 4
(DI assignment bank: Input bit function: d! |2 to d! 5¢)

v

. Polarity . . Function result polarity
(Dl assignment bank: d! {8 to d! 58) (Dl assignment bank: di {8 to di 58)

v

Internal contact bit function result

v

Operation type
(Dl assignment bank: d! {itod 51)

v

Internal event No. assignment
(Dl assignment bank: di {9 to di 59)

v

Internal contact function

m Handling Precautions

« There are 5 internal contacts, 1 to 5. The number of digital inputs (0, 1, or 2)
can be selected by specifying the appropriate model No. For models with 2
digital inputs, the operation of these inputs is assigned to internal contacts 1
and 2 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 d ) (1 0to 20 0 Simple,
type l ' See the table below for the functions that Z?\?adna:sa
(Dl assignment bank) can be set by these settings.
Internal contact 2 operation | ( 0
type I:I | E (
(DI assignment bank)
Internal contact 3 operation | 3 ( 0
type d |
(DI assignment bank)
Internal contact 4 operation | L| ( 0
type I:I N
(Dl assignment bank)
Internal contact 5 operation | ( 0
type I:I | S (
(DI assignment bank)
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@ Handling Precautions

For operation types 1 to 3 (LSP group selection), the LSP group number

is determined by adding 1 to the sum of the weights (+1, +2, +4) of the
internal contacts that are ON. However, if the number exceeds the setting
for 30 (LSP system group), the value set for C30 will be set as the LSP
group selection.

For operation types 4 to 6 (PID group selection), the PID group number
is determined by adding 1 to the sum of the weights (+1, 2, 4) of the
internal contacts that are ON. However, if the number exceeds 8, PID
group 8 is selected.

Do not set 14 (PV hold), 15 (PV max. hold), and 16 (PV min. hold) at the
same time.

For operation types other than 0 (no function) and 1 to 3 (LSP group
selection), do not set the same operation for multiple internal contacts.

When using heating/cooling control, do not set 12 (control action (direct/
reverse)).

If 17 (timer stop/start) is set, specify an internal event No. by “Internal
event No. assignment.”
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The functions that can be assigned by di settings and the operations are shown

below.
Settings Functions Operation when Operation when
OFF ON
0 No function None None
1 LSP group selection (0/+1) LSP number: +0 LSP number: +1
2 LSP group selection (0/42) LSP number: +0 LSP number: +2
3 LSP group selection (0/+4) LSP number: +0 LSP number: +4
4 PID group selection (0/+1) PID number: +0 PID number: +1
5 PID group selection (0/+2) PID number: +0 PID number: +2
6 PID group selection (0/+4) PID number: +0 PID number: +4
7 RUN/READY*! RUN READY
8 AUTO/MANUAL AUTO MANUAL
9 No function None None
10 AT (automatic tuning) stop/start*? | Stops AT. Starts AT.
11 No function None None
12 Control action (direct/reverse) Operates as Reversed operation
configured.
13 SP ramp enabling/disabling Enables SP ramp. Disables SP ramp.
14 PV hold Holds the value. Do not hold the
value.
15 PV max. hold Holds the value. Do not hold the
value.
16 PV min. hold Holds the value. Do not hold the
value.
17 Timer stop/start Stops the timer. Starts the timer.
18 Release all DO latches Continues latches | Release latches.
if any.
19 Advance*3 Continues step Proceeds to the
operation. next soak or ramp.
20 SP step hold Continues step SP step hold
operation.

*1. During a step operation, the OFF to ON edge and the ON to OFF edge are used.
*2.The OFF to ON edge and the ON to OFF edge are used.
*3.The OFF to ON edge is used.
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H Internal event No. assignment

If the operation type is set to “timer stop/start,” specify an internal event No. by this

item.

Item (bank) Display Description Initial value | User level
Internal contact 1 ) ( 0: All internal events 0 Advanced
Internal event No. assignment d El

9 l . 1 to 5: Internal event No.

(DI assignment bank)
Internal contact 2 | 0
Internal event No. assignment d ) EEI
(DI assignment bank)
Internal contact 3 ) 0
Internal event No. assignment d ) HEI
(Dl assignment bank)
Internal contact 4 ) 0
Internal event No. assignment d ) L|q
(Dl assignment bank)
Internal contact 5 ) 0
Internal event No. assignment d ) 5‘:'
(DI assignment bank)

« This item is displayed and the setting can be changed if the internal contact’s
operation type is set to timer stop/start.
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There are four types of input bit functions. With this item, the function to use can
be selected or all functions can be disabled.

Item (bank)

Display

Description Initial value | User level

Internal contact 1 input bit
function

(DI assignment bank)

di 2

Internal contact 2 input bit
function

(DI assignment bank)

di 22

Internal contact 3 input bit
function

(Dl assignment bank)

di 3¢

Internal contact 4 input bit
function

(Dl assignment bank)

dl He

Internal contact 5 input bit
function

(DI assignment bank)

di 5¢

0: Not used (use the default input) 0
1: Function 1, (A and B) or (Cand D)
2: Function 2, (A or B) and (C or D)
3: Function 3, (A or Bor Cor D)

4: Function 4, (A and B and Cand D)

Advanced

o If 0 is set, input bit functions are not used and the default input is used. The
default input for each internal contact:

Internal contact 1: Digital input (DI) 1

Internal contact 2: Digital input (DI) 2

Internal contact 3: OFF state

Internal contact 4: OFF state

Internal contact 5: OFF state

« An input bit function is a combination of logical functions (AND, OR) for each
of the internal contacts 1 to 5. Functions 1 to 4 have different combinations of
logical functions. The following explains each logical function:

AND function

OFF and OFF = OFF
ON and OFF = OFF
ON and ON = ON

OR function

OFF or OFF = OFF
ON or OFF = ON
ON or ON =ON

o OFF may be expressed by contact open (OPEN) or the number 0.

« ON may be expressed by contact closed (CLOSE) or the number 1.
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M Input assignment

The four inputs (A, B, C, D) used for input bit functions can be selected.

Item (bank) Display Description Initial value | User level
Internal contact 1 input assignment A d b 3 0: Normally open (normally off = 0) 2 Advanced
(DI assignment bank) . 1: Normally closed (normally on = 1)
Internal contact 1 input assignment B d | ( L| 2 DI 0
(Dl assignment bank) U} '
Internal contact 1 input assignment C |:I | ( 5 3:D12 0
(DI assignment bank) | |, 4 t0 9: Undefined
Internal contact 1 input assignment D d o 10: Internal event 1 0
- | b
(Dl assignment bank) . 11: Internal event 2
Internal contact 2 input assignment A d | El 3 3
(Dl assignment bank) | ] 12: Internal event 3
Internal contact 2 input assignment B |:I \ El |_| 13:Internal event 4 0
(Dl assignment bank) VL 14: Internal event 5

Internal contact 2 input assignment C d' ES 15 to 17: Undefined 0
(DI assignment bank) .

, - 18: User-defined bit 1
Internal contact 2 input assignment D d | El E 0

(Dl assignment bank) 19: User-defined bit 2

Internal contact 3 input assignment A |:I | 3 3 20: User-defined bit 3 4
(Dl assignment bank) . 21: User-defined bit 4

Internal contact 3 input assignment B | 0
EI 3 L |22 MANUAL mode
(Dl assignment bank) .

Internal contact 3 input assignment C d | 3 S 23:READY mode 0

(Dl assignment bank) 24: Undefined

Internal contact 3 input assignment D |:I | 3 E 25: AT 0
(DI assignment bank) A

26: During SP ramp
Internal contact 4 input assignment A |:| | L| 3 0

(DI assignment bank) 27: Undefined

Internal contact 4 input assignment B |:| ) LI L| 28: All alarm 0
(Dl assignment bank) A 29: PV alarm

Internal contact 4 input assignment C d' 30: Undefined 0
|45 o

(DI assignment bank)
31: [MODE] key status

Internal contact 4 input assignment D |:| | L| E 0
(DI assignment bank) ) ) 32: Event output 1 terminal status

Internal contact 5 input assignment A | 33: Control output 1 terminal status 0
(Dl assignment bank) E| | 53

Internal contact 5 input assignment B | 0
(DI assignment bank) d | SLl

Internal contact 5 input assignment C d | 5 5 0
(Dl assignment bank) | .

Internal contact 5 input assignment D | 0
(Dl assignment bank) d | SE

This item is displayed and the setting can be changed if input bit functions 1 to 4 is
set for the internal contact.
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H Input assignment polarity

Whether to reverse the data assigned to the four inputs (A, B, C, D) used for input
bit functions can be specified.

Item (bank) Display Description Initial value | User level
Internal contact 1 polarity b1 “1st digit” (2nd, etc.) means the first digit 0000 Advanced
(Dl assignment bank) d ) (| (etc.) from the right.
Internal contact 2 polarity A to D I - 1st digit: Polarity of input assignment A 0000
(Dl assignment bank) d ) E | 2nd digit: Polarity of input assignment B
Internal contact 3 polarity A to D \ - 3rd digit: Polarity of input assignment C 0000
(Dl assignment bank) d ) 3 | 4th digit: Polarity of input assignment D
Internal contact 4 polarity A to D \ l_l = 0: Direct 0000
(DI assignment bank) d ' a 1:Reverse
Internal contact 5 polarity A to D |:| | S A 0000
(Dl assignment bank) ' a

« This item is displayed and the setting can be changed if input bit functions 1 to 4
is set for the internal contact.

H Function result polarity

Whether to reverse the results of input bit functions 1 to 4 can be specified.

Item (bank) Display Description Initial value | User level

Internal contact 1 polarity d ) ( 0: Direct 0 Advanced
\d

(DI assignment bank) 1: Reverse

Internal contact 2 polarity d | 0
' 8

(Dl assignment bank)

Internal contact 3 polarity d ) 0
) 38

(DI assignment bank)

Internal contact 4 polarity d ) 0
' 4B

(DI assignment bank)

Internal contact 5 polarity d ) 0
) 58

(DI assignment bank)
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H Dl assignment by Smart Loader Package model SLP-C1F

When specifying the settings in the DI assignment bank using Smart Loader
Package model SLP-CIE, select [Edit] — [Input/Output port setup] from the input
menu. This will display a screen for easy setup of the input bit function type, input
assignment, input assignment polarity, and function result polarity.

Select an input bit function. Select the setting for the four inputs A to D.
The ladder changes depending on the selected function. /
E Input/Cutput port setup >
' Function2 | Function3 | Function4
2:D1 ~ | | O Yormally open (normally off = 0) e Internal Contact |1
{ta ite = O
] — /; o
0: Normally open (norme|iy|off = 0) ~ | | 0 lormalZlopen (normally off = 0) v
C
Select whether to reverse assignments A to D. Select whether to reverse the bit function result.
II] Handling Precautions

« In addition to selecting from the menu, you can also open the [Input/
Output port setup] screen by the following operations.

- Click the I/0 port setting icon £
- Right-click an input bit function setting

- Press Ctrl + P
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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.

> Chapter 2. Outline of Functions (p. 2-1) (for details)

The following is a functional block diagram for internal events.

Operation type
(Event configuration bank, operation type E {C | to EGL 1)

Y

Direct/reverse, standby
(event configuration bank, direct/reverse, standby E iC2 to ESL2)

Y

Main setting, sub-setting, hysteresis, special OFF

(Event bank, E { to ES, E iSb to ESb, E tHY to ESHY,
Event configuration bank, E {3 to E5L3)

Y

Alarm OR/AND
(Event configuration bank, E {{3to ESL3)

Y

ON delay time, OFF delay time, delay time unit

(Event bank, E {on to ESon, E |oF to ESaF
Event configuration bank, E {{3 to ESL3)

Y

Event state in READY
(Event configuration bank, E {C2 to ESL2)

Y

Internal event status

E] Handling Precautions

« There are 5 internal events numbered 1 to 5. 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 to 3 are set to
be output from event output terminals 1 to 3. To use the operation results of
internal events 4 to 5, specify the settings in the DO assignment bank.
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M Operation

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

« For the meaning of U (unit), see the terminology list in the Appendix.

(Final SP reference)

ON HYS

SP+Main setting PV —»

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 SP is used instead of the present SP.

Operation type Setting Direct action Reverse action
@: ON/OFF changes at the value @: ON/OFF changes at the value
O: ON/OFF changes when the value is exceeded | O: ON/OFF changes when the value is exceeded
No event 0 Always OFF Always OFF
PV high limit 1 O
HYS ON ON HYS
Main setting PV —» Main setting PV
PV low limit 2 ’
ON HYS i HYS ON
Main setting PV —» Main setting PV —»
PV high and low 3 ® ®
limits ON HYS HYS ON HYS ON HYS +
Main setting*' Sub-setting®  py —m Main setting*' Sub-setting™  py,_p
Deviation high limit 4 O
Y HYs ON ON HYS
SP+Main setting  py/—» SP+Main setting PV—»
Deviation low limit 5 O
ON HYS HYS ON
SP+Main setting PV—> SP+Main setting PV >
Deviation high and 6 ? ® + ® ?
low limits ON HYS i i HYS * ON HYS ? O.N HYS g
i } \ ; r—r—p! :
Main setting : Sub-setting » Main setting: Sub-setting -
Sp PV—> SP PV —>
Deviation high limit 7 O
Y HYs ON ON HYS
(final SP reference) SP+Main setting  py —s SP+Main setting  py—e
When not during an SP ramp: same as the direct action | When not during an SP ramp: same as the reverse action
of the deviation high limit. of the deviation high limit.
During an SP ramp: the operation is different in that the | During an SP ramp: the operation is different in that the
final SP is used instead of the present SP. final SP is used instead of the present SP.
Deviation low limit 8 O

HYS ON

SP+Main setting 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 SP is used instead of the present SP.
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Operation type Setting Direct action Reverse action
@: ON/OFF changes at the value @: ON/OFF changes at the value
O: ON/OFF changes when the value is exceeded | O: ON/OFF changes when the value is exceeded
Deviation high and 9 ®
low limits ON xHYS i g HYS x ON Y HYs } on z HYS ¥
i . H ; -~ ;
(Final SP reference) Main setting! Sub-setting ' » Main setting: Sub-setting
Sp PV SP PV—>
When not during an SP ramp: same as the direct action | When not during an SP ramp: same as the reverse action
of the deviation high and low limits. of the deviation high and low limits.
During an SP ramp: the operation is different in that the | During an SP ramp: the operation is different in that the
final SP is used instead of the present SP. final SP is used instead of the present SP.
SP high limit 10
HYS ON ON HYS
Main setting Main setting
SP—» Sp —»
SP low limit 1M O
ON HYS HYS ON
Main setting Sp—» Main setting SP—s
SP high and low limits 12 L 4 ®
ON A Hys i i Hys 4 ON HYs & ON HYS
Main setting*' Sub-setting®' Main setting*' Sub-setting*'
SP—» Sp—
MV high limit 13 ®
yHs & on ON HYS ¥
Main setting Main setting
MV —> MY —»
MV low limit 14 O
ON HYS + HYS ON
Main setting MV Main setting MY
MV high and low 15 ,
limits ON { HYS i i HYS 4 ON i HYS ; ON z HYS é
Main setting*' Sub-setting*' Main setting*' Sub-setting*'
MV —> MY —»
Heater 1 burnout/ 16 ® * * s ? on + " on { v
2 ON A HYS
overcurrent® * O—O —Oﬁj
Main setting™! Sub-setting®! Main setting®  Sub-setting®'
CT1 when output is ON —» CT1 when output is ON —»
OFF before measuring CT1 current OFF before measuring CT1 current
Heater 1 short 17 ® O
circuit*? HYS ON ON HYS
Main setting Main setting
CT1 when output is OFF —» CT1 when output is OFF —
OFF before measuring CT1 current OFF before measuring CT1 current
Heater 2 burnout/ 18 ® ?
overcurrent*? ON f HYS é_é HYS 4 ON HYS ON HYS
Main setting*' Sub-setting*' Main setting*'  Sub-setting*'
CT2 when outputis ON — CT2 when output is ON —»
OFF before measuring CT2 current OFF before measuring CT2 current
Heater 2 short 19 v L4 on o
circuit*? HYS
Main setting Main setting

CT2 when output is OFF —»
OFF before measuring CT2 current

CT2 when output is OFF —»
OFF before measuring CT2 current

*1. If the main setting is greater than the sub-setting, operations are performed with the settings automatically swapped.
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Operation type | Setting Direct action Reverse action

Loop diagnosis 1 20 Turns on if the 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: PV

« ON delay time: diagnosis time
® Operation specifications

Turns ON if the PV set for the sub-setting (condition 1) is not reached within the diagnosis
time (ON delay time)(condition 3) even though the MV greater than the main setting is
retained (condition 2).

® Note
To set the ON delay time, the user level (L 19) should be set to “Advanced configuration.”

The ON delay time is set to 0.0 s when the product is shipped.

For heating control For cooling control
t t
L =T hys PV Area meeting cond. 1 |
Sub- - oo mmmmmmoaem e Sub- )
i Area meeting ] : |
setting | ohd. 1 | setting |
: - L
o Time — j
t :A ti d.2 E ! :A ti d.2 :
MV +Area meeting cond. MV 1Area meeting cond.2
Main --f---- R - Main--4----- R R TR L
setting ! . setting ! !
1 Cond. 3 i Time — 1 Cond. 3 . Time—
! ON delay time A | ON delay time ,
vl o | BV ' ON
Time — Time —
If cond. 1 & 2 are met, ON delay starts If cond. 1 & 2 are met, ON delay starts

*2. If the event type is burnout/overcurrent or short circuit of heater 1 or 2, there is no event detection from the time the
power is turned on until the CT input current is measured for the first time. During this period, the internal event output
is OFF regardless of the direct/reverse setting for the event. To prevent a reverse-acting event’s output from turning OFF
at power-on, set as follows.

Example of settings

Select the direct action for the event of burnout/overcurrent or short circuit of heater 1/2, and set the output
operation polarity of the terminal (event terminal or control output terminal) that outputs the event to “reverse”in the
DO assignment bank.

CT event (direct action)

| Reverse DO output

Normally open (0)
Il
11

Normally open (0)
Il

Normally open (0)
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Operation type

Setting

Direct action

Reverse action

Loop diagnosis 2

21

Turns on when the 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 the change in the 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 PV does not reach the value obtained by adding (subtracting) the sub-
setting value to the PV when the MV exceeds the main setting (condition 1) within the
diagnosis time (ON delay time)(condition 3) even though an MV greater than the main

setting is retained (condition 2).
©® Note

To set the ON delay time, the user level (L 19) should be set to “advanced configuration.”

The ON delay time is set to 0.0 s when the product is shipped.

For heating control

t
PV oIl Y
Area meeting,
Reference -f - -- Ao cond. i _ i __
PV !
\
. Time—
' 1
f :Area meeting cond. 2 ;
MV ! =
|
Main-f----}--------ummm-- E ------
setting ! '
' i
' i
1Cond. 3 ' Time —
1 ON delay time !
; ON
BV Time —

If cond. 1 & 2 are met, ON delay starts

Sub-setting
(if 0 or more)

For cooling control

4
PV

Reference -|- - - -Ng---- e
PV rea meeting

cond. 1

Area meeting cond. 2

Mv

P

Main -
setting

Cond. 3
ON delay time

EV ON

If cond. 1 & 2 are met, ON delay starts

Time—

Time—

----- Sub-setting
(if 0 or more)
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Operation type

Setting

Direct action Reverse action

Loop diagnosis 3

22

Turns on when the 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: the amount of a change in the PV from the time when the MV reaches the
high limit (100 %) or the low limit (0 %)

« Sub-setting: the absolute value of deviation (PV—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 a direct operation of heating control, the event turns ON if:

+ The amount of PV increase after the diagnosis time (ON delay time) elapses after the MV
reaches the high limit is smaller than the main setting.

+ The amount of PV decrease after the diagnosis time (ON delay time) elapses after the MV
reaches the low limit is smaller than the main setting.

In a reverse operation of cooling control, the event turns ON if:

« The amount of PV decrease after the diagnosis time (ON delay time) elapses after the MV
reaches the high limit is smaller than the main setting.

+ The amount of PV increase after the diagnosis time (ON delay time) elapses after the MV
reaches the low limit is smaller 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 (PV—SP) is smaller 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 smaller 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
® Note

To set the ON and OFF delay times, the user level (€ 19) should be set to “advanced
configuration.”

The ON and OFF delay times are set to 0.0 s when the product is shipped.

For heating control For cooling control
! Reference PV | Main setting
PV PV (if 0 or more)
rTTTTT 2 Fyve N Ares ™ - Mainsetting | | AT 7 rea, /
Reference | m----A4zs v i ing: | (if 0 or more) P T o st
PV ! ti b Sy e 2 Lol N I ! ting! ain setting
o7 Teond:. \ CIIIIN ; Referense LIIIIIS i eondi .l (if 0 or more)
| N T h | ) AN i
' ' !\_Aaln setting ! ! H | Reference:
H 1 (if 0 or more) ' ! ' ' pV !
! i ! . Time— H 1 i i Time—
popo P : oo P ;
MVl : : | My : : :
High- |- -, S SO I High- - -, . ; P
limit 1 0 | Area meeting limit | Area meeting 1 | Area meeting:
cond. 2 ' '
| ! ] - ! | cond.2 ' ] cond.2 '
' Area meeting | ' ' ! ' L '
Low 1 cond.2 ' \ 1 Low- o b L) \ S
il i S r==--- Dl .. [ 1 i
limit ' ' ' | limit ' ' ' '
| Cond.3 \ H , Time— H \ H , Time—
i H Cond.3 iCond. 3
EON delay time E ! E E O(l)\lndelaytime E :O(l)\lndelaytimei
| | I |
BV ——Jon | «—Jon gy =] oN «—fon
Time— Time—
If cond. 1 & 2 are met, ON delay starts If cond. 1 & 2 are met, ON delay starts
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Operation type | Setting Direct action Reverse action

Alarm 23 ON when an alarm (alarm code ALT {to ALAE) | OFF when an alarm (alarm code ALE ! to ALAR)
occurs, OFF otherwise occurs, ON otherwise

(status)

READY 24 |ONin READY mode OFF in READY mode

(status) OFF in RUN mode ON in RUN mode

MANUAL 25 ON in MANUAL mode OFF in MANUAL mode

(status) OFF in AUTO mode ON in AUTO mode

Invalid 26 Always OFF Always ON

AT in execution 27 ON when AT is running OFF when AT is running

(status) OFF when AT stopped ON when AT stopped

During SP ramp 28 ON during SP ramp OFF during SP ramp
OFF when there is no SP ramp or it is ON when there is no SP ramp or it is
completed completed

Control action 29 ON during direct action (cooling) OFF during direct action (cooling)

(status) OFF during reverse action (heating) ON during reverse action (heating)

Invalid 30 Always OFF Always ON

Invalid 31 Always OFF Always ON

Timer 32 The direct and reverse action settings are disabled for timer events.

(status) To use timer events, set the operation type to “timer stop/start” in the DI assignment bank.

Multiple timer events can be controlled by a single internal contact (DI) by setting “internal
event No. assignment”in the DI assignment 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 when DI ON continues for the ON delay time or longer.
« Turns OFF when DI OFF continues for the OFF delay time or longer.

« In other cases, the current status is retained.

OFF delay time :

L

Time —

ON delay timei

Internal event g

ON

® Note

To set the ON and OFF delay times, the user level (L 19) should be set to “advanced
configuration.”

The ON and OFF delay times are set to 0.0 s when the product is shipped.

“Internal event No. assignment”in the DI assignment 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 (DI).

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 (DI).

To change the setting, the user level ([ 19) should be set to “advanced configuration.”
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H Operation type

The operation type can be set for internal events.

Operation type

(event configuration bank)

20: Loop diagnosis 1

21: Loop diagnosis 2

22: Loop diagnosis 3

23: Alarm (status)

24: READY (status)

25: MANUAL (status)

26: Invalid

27: AT in execution (status)
28: During SP ramp (status)
29: Control direct action (status)
30: Invalid

31:Invalid

32: Timer (status)
33:Invalid

Item (bank) Display Description Initial value | User level
Internal event 1 configuration 1 E i 0: No event 0 Simple,
: i 1 1: PV high limi standard,
. : t
Operation type 9 o advanced
(event configuration bank) 2: PV low limit
3: PV high and low limits
4: Deviation high limit
Internal event 2 configuration 1 E El r o 5: Deviation low limit 0
Operation type L 6: Deviation high and low limits
(Event configuration bank) 7: Deviation high limit (final SP reference)
8: Deviation low limit (final SP reference)
9: Deviation high and low limits (final SP
reference)
Internal event 3 configuration 1 o o 0
) E Hl_ ( 10: SP high limit
Operation type ’ 11: SP low limit
(event configuration bank) 12: SP high and low limits
13: MV high limit
14: MV low limit
Internal event 4 configuration 1 E LI o 15: MV high and low limits 0
. Lo '
Operation type 16: Heater 1 burnout/overcurrent
(event configuration bank) 17: Heater1 short circuit
18: Heater 2 burnout/overcurrent
19: Heater 2 short circuit
Internal event 5 configuration 1 0
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Chapter 5. Functions

Direct/reverse, standby, and READY mode operation that is associated with

operation type can be set.

Item (bank) Display Description Initial value | User level
Internal event 1 configuration 2 E r “1st digit” (2nd, etc.) means the first digit 0000 Simple,
. . ., .g . r
(event configuration bank) '-l‘ (etc) from the right stdandardd
1st digit: Direct/reverse setting advance
Internal event 2 configuration 2 E E r E 0: Direct 0000
(event configuration bank) LS 1: Reverse
2nd digit: Standby setti
Internal event 3 configuration 2 E 3 r 3 n Ol'gll\lon:n y setting 0000
(event configuration bank) = 1: Standby
2: Standby + standby when the SP is
Internal event 4 configuration 2 E l_l r '—| change):zl Y 0000
(event configuration bank) L 3rd digit: Event state in READY mode
g
- - 0: Continues
Internal event 5 configuration 2 E 5 E S 1 Forced OFF 0000
(event configuration bank) . 4th digit: Undefined
0: Undefined

« Ifinternal event configuration 1 operation type is set to 0 (no event), internal
event configuration 2 (direct/reverse, standby, event state in READY mode) is not
displayed.

« £ For the operation of internal events according to the direct/reverse setting,
see Operation (p.5-56 to 5-61.)

@ 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 same
SP is written or if the SP does not change after a change of LSP group No.,
this device will not enter standby mode.

READY

When changed from READY to RUN

Event status in READY mode

0: Continues

1: Forced OFF

0: Continues

1: Forced OFF

Standby setting
0: None Normal operation |OFF Normal operation | Normal operation
1: Standby OFF OFF OFF (standby OFF (standby
status) status)
2: Standby + standby when the SP is OFF OFF OFF (standby OFF (standby
changed status) status)
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H Alarm OR, special OFF, delay time unit

Alarm OR, special OFF, and delay time unit associated with operation type can be set.

Item (bank) Display Description Initial value | User level
Internal event 1 configuration 3 E r “1st digit” (2nd, etc.) means the first digit 0000 Advanced
(event configuration bank) I (etc) from the right
1st digit: Alarm OR setting
- - 0: None
Internal event 2 configuration 3 E El r 3 1: Alarm direct + OR operation 0000
(event configuration bank) .l— 2: Alarm direct + AND operation

3: Alarm reverse + OR operation
4: Alarm reverse + AND operation

Internal event 3 configuration 3 r 0000
E 3 L 3 2nd digit: Special OFF setting

(event configuration bank) . 0: No special OFF

1: If the main setting for the event is
Internal event 4 configuration 3 E Ll r 3 0, the event is OFF. 0000
(event configuration bank) .l_ 3rd digit: Delay time unit setting

0:0.1s

1:1s
Internal event 5 configuration 3 E 5 r 3 2:1 min 0000
(event configuration bank) = 4th digit: Undefined

0: Undefined

« If internal event configuration 1 operation type is set to 0 (no event), internal
event configuration 3 (alarm OR, special OFF, delay time unit) is not displayed.

The relationship between the alarm OR setting, alarm occurrence, and internal
event ON/OFF is shown below.

Alarm OR setting Alarm occurrence Internal event Internal event
status before alarm | status after alarm
OR processing OR processing
None No OFF OFF
No ON ON
Yes OFF OFF
Yes ON ON
Alarm direct + OR No OFF OFF
operation No ON ON
Yes OFF ON
Yes ON ON
Alarm direct + AND No OFF OFF
operation No ON OFF
Yes OFF OFF
Yes ON ON
Alarm reverse + OR No OFF ON
operation No ON ON
Yes OFF OFF
Yes ON ON
Alarm reverse + AND No OFF OFF
operation No ON ON
Yes OFF OFF
Yes ON OFF
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The main setting, sub-setting, and hysteresis associated with operation type can be set.

Item (bank) Display Description Initial value | User level
Internal event 1 main setting E ( —1999 to +9999 0 Simple,
(event bank) ( The number of decimal places in the PV st;mdardc,i
changes according to the operation type. advance
For some operation types, the range is
0-9999.
Internal event 1 sub-setting E ( S |:| —1999 to +9999 0
(event bank) ( The number of decimal places in the PV
changes according to the operation type.
For some operation types, the range is
0-9999.
Internal event 1 hysteresis E ( H |:| 0to 9999 5
(event bank) I The number of decimal places in the PV
changes according to the operation type.
Internal event 2 main setting E El Same as internal event 1 main setting 0
(event bank)
Internal event 2 sub-setting E E 5 h Same as internal event 1 sub-setting 0
(event bank) .
Internal event 2 hysteresis E E H 'ﬂ Same as internal event 1 hysteresis 5
(event bank) .
Internal event 3 main setting E 3 Same as internal event 1 main setting 0
(event bank)
Internal event 3 sub-setting E 3 5 h Same as internal event 1 sub-setting 0
(event bank) .
Internal event 3 hysteresis E 3 H |:| Same as internal event 1 hysteresis 5
(event bank) .
Internal event 4 main setting E LI Same as internal event 1 main setting 0
(event bank)
Internal event 4 sub-setting E LI S h Same as internal event 1 sub-setting 0
(event bank) .
Internal event 4 hysteresis E LI H ':I Same as internal event 1 hysteresis 5
(event bank) .
Internal event 5 main setting E 5 Same as internal event 1 main setting 0
(event bank)
Internal event 5 sub-setting E S 5 |:| Same as internal event 1 sub-setting 0
(event bank) .
Internal event 5 hysteresis Same as internal event 1 hysteresis 5

(event bank)

ESHY

« Ifinternal event configuration 1 operation type is set to 0 (no event), internal
event main setting, sub-setting, and hysteresis are not displayed.

« & For the operation of internal events according to the main setting, sub-setting,
and hysteresis, see Operation (p.5-56 to 5-61.)
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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.5-56 to 5-61.)

The ON delay time and OFF delay time can be specified by the parameters below.

Item (bank) Display Description Initial value | User level
Internal event 1 ON delay E ( 0.0t0999.9 s 0.0s Advanced
time non (when “delay time unit”= 0.1 s) or0s
(event bank) 0109999 s

(when “delay time unit” = something other than 0.1 s)
Internal event 1 OFF delay E ( F 0.0t0999.9s 0.0s
time o (when “delay time unit”= 0.1 s) or0s
(event bank) 0109999 s

(when “delay time unit” = something other than 0.1 s)
Internal event 2 ON delay E El 0.0t0999.9s 0.0s
time an (when “delay time unit”=0.1s) or0s
(event bank) 0109999 s

(when “delay time unit” = something other than 0.1 s)
Internal event 2 OFF delay E E I: 0.0t0999.9s 0.0s
time 0 (when “delay time unit”=0.1s) or0s
(event bank) 0109999 s

(when “delay time unit” = something other than 0.1 s)
Internal event 3 ON delay E 3 0.0t0999.9s 0.0s
time oan (when “delay time unit”=0.1s) or0s
(event bank) 0t0 9999 s

(when “delay time unit”= something other than 0.1 s)
Internal event 3 OFF delay E 3 I: 0.0t0999.9s 0.0s
time 0 (when “delay time unit”=0.1s) or0s
(event bank) 0109999 s

(when “delay time unit”= something other than 0.1 s)
Internal event 4 ON delay E Ll 0.0t0999.9s 0.0s
time an (when “delay time unit”= 0.1 s) or0s
(event bank) 0109999 s

(when “delay time unit”= something other than 0.1 s)
Internal event 4 OFF delay E L| I: 0.0t0999.9s 0.0s
time 0 (when “delay time unit”= 0.1 s) or0s
(event bank) 0109999 s

(when “delay time unit”= something other than 0.1 s)
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Item (bank) Display Description Initial value | User level
Internal event 5 ON delay E 5 0.0t0999.9 s 0.0s Advanced
time on (when “delay time unit”= 0.1 s) or0s
(event bank) 0t09999 s

(when “delay time unit” = something other than 0.1 s)

Internal event 5 OFF delay E S F 0.0t0999.9s 0.0s
time 0 (when “delay time unit”= 0.1 s) or0s

(event bank)

0t09999s
(when “delay time unit” = something other than 0.1 s)

« Ifinternal event configuration 1 operation type is set to 0 (no event), internal

event ON delay time and OFF delay time are not displayed.
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5-9

Digital Output (DO)

The following is a functional block diagram for digital output (DO).

MV1 processing:
of heating/cooling control
MV2 processing:

heating/cooling control
(Parameter bank: [Y, £42, EPEY)

ON/OFF control output, time proportional
output, heating time proportional output

Cooling time proportional output of

Y

MV1 and MV2 control output status

When using the default output

When using control output

When using output assignment

Default output
(DO assignment bank: gt |}, ot2 I,
Eu | 1to Eud I must be set to “default

Control output
(DO assignment bank: at |}, at2 |,
Eu t1to Eud ! must be set to“MV1” or

Output assignment
(DO assignment bank: gt | |,
ok |, Eu | 1to Eu3 | must be set to
one of functions 1 to 4)

output”) “MV2")
MV1 and MV2 control output MV1 and MV2 control output
status status
Internal event status
Y Y Y Y Y

MV1 and MV2 control output
status
Internal event status
Y Y Y

Output from each DO (terminal)
Control output: MV1
Control output: MV2

Event output 1:internal event 1

Event output 2: internal event 2

Output from each DO (terminal)
(DO assignment bank: gk {1, ak2 |,
EuthEud b Eud)

Output assignment and polarity
(DO assignment bank: output
assignment A to D: ¢t |2 to ot2F,
u 12 to Eu3p)

Event output 3: internal event 3

Y

Output bit functions 1 to 4
(DO assignment bank: operation
type:ok {1toake |, Eu t1tOEuT )

A

Function result polarity
(DO assignment bank: polarity:
ok {1toak2l Eu {1to Eud)

Y

Output latch
(DO assignment bank: latch: gk 8

to ot28, Eu B to EudB)
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Bl MV1/MV2 processing

The time proportional cycle and time proportional cycle mode for MV1 and MV2

can be specified.

Item (bank) Display Description Initial value | User level
Time proportional cycle 1 r 5t0120s 100r2s Simple,
(for MV'1) [ EI (when the output includes the relay standard,
(parameter bank) output) advanced
Time proportional cycle 2 r Tt0120s 100r2s
(for MV2) L El E (when the output does not include the
relay output)

(parameter bank)
Time proportional cycle mode t P t 'j 0: Priority on controllability Oor1 Advanced
(parameter bank) . 1: Priority on actuator service life (only

one ON/OFF operation in a time

proportional cycle)
Time proportional minimum 0to 250 ms 0 Advanced
ON/OFF time 1 (for MV1) t P a
(parameter bank)
Time proportional minimum 0to 250 ms 0 Advanced
ON/OFF time 2 (for MV2) t P N E
(parameter bank)

« MV1: ON/OFF control output, time proportional output, heating time

proportional output of heating/cooling control
MV2: Cooling time proportional output of heating/cooling control

o In the DO assignment bank, if MV1 is connected to any of relay control output,
voltage pulse control output, or event output, time proportional cycle 1 ([Y) is

displayed and

the setting can be changed.

« If heating/cooling control is used and, in the DO assignment bank, if MV2 is
connected to any of relay control output, voltage pulse control output, or event
output, time proportional cycle 2 ([42) is displayed and the setting can be

changed.

o The initial value of time proportional cycle 1 (£Y) is 2 if the control output 1 is a
voltage pulse output, and 10 otherwise.

o The initial value of time proportional cycle 2 (C4¢2) is 2 if the control output 2 is a
voltage pulse output, and 10 otherwise.

o The time proportional cycle mode (EPEY) setting is valid for both MV1 and MV2
time proportional outputs.

o If MV1 is connected to the relay control output or event output in the DO
assignment bank and if time proportional cycle 1 ([4) is set to shorter than 5 s,

5 s applies.

o If MV2 is connected to the relay control output or event output in the DO
assignment bank and if time proportional cycle 2 ([42) is set to shorter than 5 s,

5 s applies.
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5-70

The minimum ON/OFF time is the minimum time to maintain the output status
after switching the output ON/OFF. Until this time elapses, the output status is
maintained even if the time to switch ON/OFF comes.

If time proportional minimum ON/OFF time 1 = 0: If MV is connected to
the relay control output or event output in the DO assignment bank, or if time
proportional cycle 1 is 10 s or longer, 250 ms applies. Otherwise, 1 ms applies.

If time proportional minimum ON/OFF time 1 = 1-250: If MV1 is connected to
the relay control output or event output in the DO assignment bank, and if the
setting is 1-49, 50 ms applies. If the setting is 50-250, the set value applies.

If time proportional minimum ON/OFF time 2 = 0: If MV2 is connected to
the relay control output or event output in the DO assignment bank, or if time
proportional cycle 2 is 10 s or longer, 250 ms applies. Otherwise, 1 ms applies.

If time proportional minimum ON/OFF time 2 = 1-250: If MV2 is connected to
the relay control output or event output in the DO assignment bank, and if the
setting is 1-49, 50 ms applies. If the setting is 50-250, the set value applies.

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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The operation type of control outputs 1-2 and event outputs 1-3 can be specified in
the DO assignment bank.

Item (bank) Display Description Initial value | User level

Control output 1 operation type t (| 0: Default output 0 Advanced
(DO bank) 0 I 1: MV1
Control output 2 operation type ( 2: MV2 0

okc |
(DO bank) : 3: Function 1, (A and B) or (C and D)
Event output 1 operation type (1 . 0

E TR 4: Function 2, (A or B) and (Cor D)
(DO bank) . .

- 5: Function 3, (AorBor Cor D)

Event output 2 operation type ( 0
(DO bank) EUE | 6: Function 4, (A and B and C and D)

Event output 3 operation type

(DO bank)

Eud i °

If relay output or voltage pulse output is set as the control output by the model
No., the operation type setting of control outputs 1-2 (ak | { to ak2 ) is displayed
and can be changed.

If a model with event relay outputs is used, the operation type setting of event
outputs 1-3 (Eu |  to Eud 1) is displayed and can be changed.

MV1: ON/OFF control output, time proportional output, heating time
proportional output of heating/cooling control
MV2: Cooling time proportional output of heating/cooling control

When set to 0 (default output), the following will be output:

Control output 1: MV1 control output status
Control output 2: MV2 control output status
Event output 1: Internal event 1 processing result
Event output 2: Internal event 2 processing result
Event output 3: Internal event 3 processing result

An output bit function is a combination of logical functions (AND, OR) for
each of the control outputs and event outputs. Functions 1 to 4 have different
combinations of logical operations. The following explains each logical function:

AND function OR function

OFF and OFF = OFF OFF or OFF = OFF
OFF and ON = OFF OFF or ON = ON
ON and OFF = OFF ON or OFF = ON
ON and ON = ON ON or ON = ON
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H Output assignment

The four inputs (A, B, C, D) used for output bit functions can be selected.

(DO assignment bank)

Euds

49: Control output 1 terminal status

Item (bank) Display Description Initial value | User level
Control output 1 output assignment A I: ( El 0: Normally open (normally off = 0) 14 Advanced
(DO assignment bank) 0 l 1: Normally closed (normally on = 1)
Control output 1 output assignment B I: ( 3 2: Internal event 1 0
(DO assignment bank) o ! 3:Internal event 2
Control output 1 output assignment C ( 0
0 t i Ll 4: Internal event 3
D i k .
(DO assignment bank) - 5:Internal event 4
Control output 1 output assignment D ( 0
0 t ( S 6: Internal event 5
(DO assignment bank) .
Control output 2 output assignment A t E El 710 13: Undefined 15
(DO assignment bank) O 1 14: MV ON/OFF status 1
Control output 2 output assignment B I: E 3 15: MV ON/OFF status 2 0
(DO assignment bank) D . 16 to 17: Undefined
Control output 2 output assignment C I: E L| 18:DI1 0
(DO assignment bank) 0 . 19: DI2
Control output 2 output assignment D 0 I: E 5 20 to 25: Undefined 0
(DO assignment bank) ’ 26: Internal contact 1
Event output 1 output assignment A ( 2
E oo El 27: Internal contact 2
(DO assignment bank) .
Event output 1 output assignment B E ( 3 28: Internal contact 3 0
(DO assignment bank) ([ 29: Internal contact 4
Event output 1 output assignment C E [ LI 30: Internal contact 5 0
(DO assignment bank) Ul 31 to 33: Undefined
Event output 1 output assignment D E ( 5 34: User-defined bit 1 0
(DO assignment bank) Ut 35: User-defined bit 2
Event output 2 output assignment A E U E E 36: User-defined bit 3 3
(DO assignment bank) . 37: User-defined bit 4
Event output 2 output assignment B 0
E | E 3 38: MANUAL mode
(DO assignment bank) .
- 39: READY mode
Event output 2 output assignment C E E L| 0
40: Undefined
(DO assignment bank) U .
Event output 2 output assignment D E E S 41: AT (Auto-Tuning) 0
(DO assignment bank) UL, 42: During SP ramp
Event output 3 output assignment A E 3 El 43: Undefined 4
(DO assignment bank) U . 44: Alarm (ALD t to ALYER)
Event output 3 output assignment B E 3 3 45: PV alarm (ALD { to ALOI) 0
(DO assignment bank) U 46: Undefined
Event output 3 output assignment C 0
E X 3 I-| 47: [MODE] key status
(DO assignment bank) . .
- 48: Event output 1 terminal status
Event output 3 output assignment D 0
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« If relay output or voltage pulse output is set as the control output by the model
No. and if one of functions 1 to 4 is set for the operation type of control outputs
1-2 (ok | ! to k2 !), the output assignment A-D setting of control outputs 1-2
(ak ¢ to ak2h) is displayed and can be changed.

o If a model with event relay outputs is used and if one of functions 1 to 4 is set for
the operation type of event outputs 1-3 (Eu { { to Eu3 1), the output assignment
A-D setting of event outputs 1-3 (Eu ¢ to Eu35) is displayed and can be changed.

H Output assignment polarity

Whether to reverse the data assigned to the four inputs (A, B, C, D) used for output
bit functions can be specified.

Item (bank) Display Description Initial value | User level
Control output 1 polarity A to D ( “1st digit” (2nd, etc.) means the first digit 0000 Advanced
(W] I: I,EI (etc.) from the right.

(DO assignment bank)

Control output 2 polarity A to D
(DO assignment bank)

I: E E 1st digit: Polarity of output assignment A 0000
0 . 2nd digit: Polarity of output assignment B

Event output 1 polarity Ato D
(DO assignment bank)

E L = E 3rd digit: Polarity of output assignment C 0000

4th digit: Polarity of output assignment D

Event output 2 polarity A to D
(DO assignment bank)

E (N EE 0: Direct 0000

Event output 3 polarity A to D

(DO assignment bank)

1: Reverse 0000
Eudb

« If relay output or voltage pulse output is set as the control output by the model
No. and if one of functions 1 to 4 is set for the operation type of control outputs
1-2 (ak i 1to okd 1), the polarity A-D setting of control outputs 1-2 (ot b to
okch) is displayed and can be changed.

« If a model with event relay outputs is used and if one of functions 1 to 4 is set for
the operation type of event outputs 1-3 (Eu { { to Eu3 1), the polarity A-D setting
of event outputs 1-3 (Eu b to Eu3ph) is displayed and can be changed.

E] Handling Precautions

« Depending on the conditions, the output relay may turn on and off
quickly and repeatedly. To prevent this, observe the following:

- If 49 (control output 1 terminal status) is set for any of control output 1
output assignments A to D (ot 2 to ot !5), do not set 1 (reverse) as the
output assignment polarity for the same letter.

- If 48 (event output 1 terminal status) is set for any of event output 1
output assignments A to D (Eu 12 to Eu 15), do not set 1 (reverse) as the
output assignment polarity for the same letter.
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H Function result polarity

Whether to reverse the results of output bit functions 1 to 4 can be specified.

Item (bank) Display Description Initial value | User level
Control output 1 polarity I: (7 0: Direct 0 Advanced
(DO assignment bank) O |1 1: Reverse
Control output 2 polarity I: E T 0
(DO assignment bank) 0O . {
Event output 1 polarity E (7 0
(DO assignment bank) oo
Event output 2 polarity E E T 0
(DO assignment bank) ! . {
Event output 3 polarity E 3 A 0
(DO assignment bank) U

« If relay output or voltage pulse output is set as the control output by the model
No. and if one of functions 1 to 4 is set for the operation type of control outputs
1-2 (ok i 1to okd 1), the polarity setting of control outputs 1-2 (ak {1to k2 l) is
displayed and can be changed.

« If a model with event relay outputs is used and if one of functions 1 to 4 is set for
the operation type of event outputs 1-3 (Eu { | to Eu3 1), the polarity setting of
event outputs 1-3 (Eu 17 to Eu3) is displayed and can be changed.

M Latch

Whether to latch the output when it is ON or OFF can be specified.

Item (bank) Display Description Initial value | User level

Control output 1 latch
(DO assignment bank)

0: Do not latch 0 Advanced

1: Latch when ON

Control output 2 latch

(DO assignment bank)

i\
ok |
2: Latch when OFF (except for initialization

o I: EB at power-on)

Event output 1 latch

(DO assignment bank)

Eu (B °

Event output 2 latch

(DO assignment bank)

EucH °

Event output 3 latch

(DO assignment bank)

EudB °
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o If relay output or voltage pulse output is set as the control output by the model
No. and if one of functions 1 to 4 is set for the operation type of control outputs
1-2 (ak | 1to a2 1), the latch operation setting of control outputs 1-2 (at B to
ok2h) is displayed and can be changed.

o If a model with event relay outputs is used and if one of functions 1 to 4 is set
for the operation type of event outputs 1-3 (Eu ! | to Eu3 1), the latch operation
setting of event outputs 1-3 (Eu {8 to Eu3B) is displayed and can be changed.
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o To release the latches, do any of the following operations: turn the power off and
then back on, set “release all DO latches” (daL.t) to LEaF (latch release) using the
keys or communication, or change the above latch setting in the DO assignment
bank to 0 (do not latch).

E] Handling Precautions

« When output assignments A-D are set to “14” (MV ON/OFF status 1) or
“15” (MV ON/OFF status 2), [Latch] can be set to“1” (latch when ON) or “2"
(latch when OFF) only if the ROM version is 1.01 or later.

l DO assignment by Smart Loader Package model SLP-C1F

When specifying the settings in the DO assignment bank using Smart Loader
Package model SLP-CI1E select [Edit] — [Input/Output port setup] from the
input menu. This will display a screen for easy setup of the output bit function
type, output assignment, output assignment polarity, function result polarity, and
whether to latch the output.

Select an output bit function. Select the setting for the | | Select whether to reverse
The ladder changes depending on the selected function. | | four outputs A to D. the bit function result.

......... | | /

I | Input/Output port setup *
s Functi0n2| Function3 | Functiond
2: Internal event1(Setup= 0: None) 0: Normally open (normally off =\0) ~ EV1
1ta — O
X Mo ~
{tc 1
0: Normally open (normaly of = 0) ~ | | 0 Marmally/Gpen (normally off = 0) ~
T
Cancel
Select whether to reverse assignments A to D. Select whether to latch the output state.

E] Handling Precautions

« In addition to selecting from the menu, you can also open the [Input/
Output port setup] screen by the following operations.

- Click the I/0 port setting icon £
- Right-click an output bit function setting
- Press Ctrl + P
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5-10 Application Examples

This section gives examples of applications that use the assignment function of this device.

H Applications using the assignment function

This section gives examples of settings using Smart Loader Package model SLP-C1E

To use the assignment function, set the user level to “Advanced (High function)” first.

<IF (Untitled) - SLP-C1F - CIMTCCLADTXX \— [m] X
Eile Edit Display Communication UserFunction Opton A _aem=al
O’ ~“

D New [ Open E Save Bit edit Input/CQutput port setup Pattern graph PLCLink [D Copy E Paste ‘@ nghfunctloT"
T ReadiciM-sLP) | Write(sLP—C1M) [ Type Setting [UF] User Function register Tag Name |
[ Standard * | No. |SP DISP. SP1 5P2

LE

LB Event 1 |sp 5p- |

FB piD 2 |pD Pal |1

B para

HE Setup(Range)

FB setup(Ctrl)

FE Setup(sp)

FE Setup(ao)

FE Setup(Other)

FE Lock

LE DI Assighment

& Qption

[E User Function

FE po Assignment

FE Tuning

FE Other

FE Mode

LE pIn in use v
31 Valid settings:-200~-1200 RAM Address:7005/EEPROM Address:23380

@ Example 1: Output OR of heater burnout and PV high limit alarm

Overview: Set the PV high limit for internal event 1.
Set heater burnout for internal event 2.
Output the OR of the above outputs to the EV1 relay.

(1) Select [Event] under [Standard] and set [1: PV high limit] for [Internal event 1].

(2) In the same manner, set [16: Heater 1 burnout/overcurrent] for [Internal
event 2].
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CF (Untitled) - SLP-C1F - CIMTCCLAOTXX - m} X
File Edit Display Communication User Function Option
D New [ZF Open E Save Bit edit l::]i Input/Output port setup Pattern graph PLCLink I:h Copy E Paste @ High function
T readicim—sip) | write(sLP—~C1M) [ Type Setting [UF] User Function register Tag Name | |
0: Defaultinternal event 13 v
re aﬂdard * ||No. DO A t DISP |EV1 EV2 [Eva &
r& sp
L8 Event 1 |Type Eull 0: Refaultiinternal even 0: Nefaultfinternal event 2 0: Default(
- PID 2 | Output assign A Eul? lpuEupLtporE==TuD -
LB -
= ::;SD(REME] 3 |Output assign B Eu3 0: Default{Internal event 1) -
FB setup(ctrl) 4 |Output assign C Ful 1: M1 (ON/OFF, Time propertienal output 1,HEAT) -
' :EEUD(iEI 5 | Output assign D Euls 2: MV2 (Time proportional output 2,COOL) -
& Setu
=) SetuEEOtl'zer] 6 |Polarity A Eulb 3 Operation 1, (A and B) or (C and D) -
FB Lock 7 |Paolarity B Eulb 4 Operation 2, (A or B) and (C or D) -
7E;Eplgl‘;:ssqument 8 |Polarity C Eulb 5: Operation 3, (AorBor Cor D) -
FB User Function 9 |Polarity D Eulb 6: Operation 4, (A and B and C and D) = ©
RENDO Assignment] < >
FB Tuning
Bl Other
FE Mode
LB pin in use v
51 Valid settings:0~-6 RAM Address:5623/EEPROM Address: 22007
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(3) Select [DO Assignment] under [Option], right-click the operation type field of
[EV1], and select [Input/Output port setup].

(4) On the [Input/Output port setup] screen, configure the settings as shown
below.

(A) Select [Function 1] to output the OR of two operations.
(B) Select [Internal event 1 (setting = 1: PV high limit)] for output assignment A.

(C) In the same manner, select [Internal event 2 (setting = 16: heater 1
burnout/overcurrent] for output assignment C.

(D) Select [Normally closed (normally on = 1)] for output assignments B and D.

mﬁOutpUL wort setup

< Function1 F‘mction2| Function3| Function4|
~—

*

® o 3 (D)
2: Internal event1(Setup= 1: PV high Iimit]] ~ | | 1: Normally closed (normally on = 1) ~ EV1
1A it — O—
Mo ~
{tc {to
© 3: Internal event2(Setup=16: Heaterl breakaeaterJ ~ | | 1: Normally closed (normally on = 1) ~
T D g
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@ Example 2: Start operation by switching to RUN mode with an external switch, and stop operation
by automatically switching to READY mode 30 minutes after the set point is reached.

Temperature

Set point

30 min Time

v

€

Control ON Control OFF |

® Explanation

Timer start condition: AND of the external switch (DI1) and the target temperature
(internal event 2: deviation high limit)

Timer ON delay time: the desired amount of time between the time when the set
point is reached and when operation stops automatically

The mode (RUN/READY) changes depending on the combination of the DI1 status

and timer ON/OFE
Status Control OFF Operation started, Time elapsed,
timer counting operation stopped

DI1 OFF ON ON

Timer (internal EV2) | OFF OFF ON

Internal contact2 |ON OFF ON

status

Mode READY RUN READY
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o Event
Event Display Internal event 1 Internal event 2

Operation type E_Ct [32:Timer 4: Deviation high limit
Direct/reverse E_I2 0: Direct

Standby E_fe |— 0: No standby

Event state in E_L 0: Continues 0: Continues

READY

Alarm OR E_I3 0: None 0: None

Special OFF E_[3 |— 0: No special OFF
Delay time unit E_[3 2: 1 min 0:0.1s

Event main E_ ---- 0

setting (low limit)

Event sub-setting [E _Gh |- -

(high limit)

Hysteresis E_HY -

ON delay time E_on |30

OFF delay time E_of |O

_: Internal event No.

o DI assignment

assignment

Dl assignment | Display Internal contact 1 Internal contact 2
Operation type d_ 17:Timer stop/start 7: RUN/READY
Input bit function |4} _? 1: Function 1, (A and B) or (C | 1: Function 1, (A and B) or (C

and D) and D)

Input assignment | d} _3 2: DI 2:DIn
A
Input assignment | 4! _ Y 11: Internal event 2 (setting | 10: Internal event 1 (setting
B = 4: Deviation high limit) = 32: Timer (status))
Input assignment |di _§ 0: Normally open (normally | 0: Normally open (normally
C OFF =0) OFF =0)
Input assignment | di _ R 0: Normally open (normally | 0: Normally open (normally
D OFF =0) OFF =0)
Polarity A d_7 0: Direct 0: Direct
Polarity B d 1 0: Direct 1: Reverse
Polarity C d_1 0: Direct 0: Direct
Polarity D d_1 0: Direct 0: Direct
Polarity d_A 0: Direct 1: Reverse
Internal event No. | di _ 9 1 -

_: Internal contact No.
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® Key points for configuration

Timer start condition: AND of DI1 and the target temperature (internal event 2:
deviation high limit)

Condition for RUN/ READY mode switching: AND of DI (input A) and the timer
(input B). However, because the mode will be READY when the internal contacts
are ON, the function result is reversed at the final stage of the internal contact 2
processing.

DI assignment (internal contact 1): Input/output port setup

Input/Output port setup *

Functi0n2| Functi0n3| Functi0n4|

A B
DN ~ | | 11: Internal event2(Setup= 4 Deviation high limit) ~ ~ Internal Contact|l
{ta {te — O
ftc /4 o
0: Nermally open (normally of\ = 0) ~ | | 0 N/rmally open (normally off = 0} ~

T

Cancel

\/

|

AND of DI1 and deviation high limit event

Contacts starting the timer
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/Qutput port setup ®
Functi0n2| Function3 | Functi0n4|
A B
201 ~ | | 10: Internal event1(Setup=32: Timer) ~ Internal Contact |l
e 1le A—O4
{\c {to

0: Normally epen (normall) off = 0)
T

~ | & bormally open (normally off = 0)

Cancel

\/

/

/

AND of DI1 (input A) and
the timer (input B)

Reversed at this point because the mode

will be READY when internal contact 2 is ON.

Contacts switching the
mode (RUN/READY)

@ Example 3: Simple operation

©® Explanation

sp >

T1

A

T2

A4

[MODE] key []

When [MODE] is pressed, this device enters RUN mode and the PV starts to

change.

The SP increases (or decreases) according to the ramp setting.

When the final SP is reached and the PV is within a certain range, the timer starts
counting. After T2 hours, this device enters READY mode.
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® Sample settings

o Event
Event Display Internal event 1 Internal event 2
Operation type E_L! |9:Deviation high and low 32: Timer (status)
limits (final SP reference)

Direct/Reverse E_[°P 1: Reverse

Standby E_[2 |0:Nostandby

Event state in E_[¢C 1: Forced OFF 0: Continues
READY

Alarm OR E_[3 0: None 0: None

Special OFF E_[3 0: No special OFF

Delay time unit E_[3 |0:0.1s 0:0.1s

Event main E_ 3

setting (low limit)

Event sub-setting |E _5h 3

(high limit)

Hysteresis E_HY (9999

ON delay E_on 2 15

OFF delay E_of 0 0

_: Internal event No.

» DI assignment

assignment

Dl assignment | Display Internal contact 1 Internal contact 2
Operation type d_ 7: RUN/READY 17:Timer stop/start
Input bit function | di _ 2 1: Function 1, (A and B) or (C | 1: Function 1, (A and B) or (C

and D) and D)
Input assignment | g} _ 3 18: User-defined bit 1 10: Internal event 1 (setting
A = 9: Deviation high
and low limits (final SP
reference))

Input assignment |4} _ Y 11: Internal event 2 (setting | 26: During SP ramp
B = 32: Timer (status))
Input assignment | d} _§ 0: Normally open (normally | 18: User-defined bit 1
C OFF =0)
Input assignment | di _ R 0: Normally open (normally | 11: Internal event 2 (setting
D OFF =0) =32:Timer (status))
Polarity A d 1 0: Direct 0: Direct
Polarity B d_7 1: Reverse 1: Reverse
Polarity C d_1 0: Direct 0: Direct
Polarity D d_1 0: Direct 0: Direct
Polarity d _B8 1: Reverse 0: Direct
Internal event No. | d} _9g -—- 2

_: Internal contact No.
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® Other
£ (IMODE] key function): 7 (user-defined bit 1 switching)

SP up ramp and down ramp: any

® Key points for configuration
The internal event 1 is a substitute for the guaranteed soak.

Therefore, set the hysteresis of event 1 to “9999” so that the event will not turn OFF
even if the PV fluctuates after it is turned ON.

DI assignment (internal contact 1): Input/output port setup

Input/Output port setup *
Functi0n2| Function3 | Functi0n4|
A B
18: User defined bit 1 ~ | 11: Internal event2(Setup=32: Timer) w Internal Contact [I
{ta ite A O
il /4:[;
0: Normally epen (normally) off = 0) ~ | | 0 Nfirmally open (normally off = 0) ~
C
AND of user-defined bit 1 (input A) Reversed at this point because the mode Contacts switching the
and the timer (input B) will be READY when internal contact 2 is ON. mode (RUN/READY)
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DI assignment (internal contact 2): Input/output port setup

Guaranteed soak conditions (RAMP has ended and the SP is within the deviation of the final SP)

/

Input/Qutput port setup *

Function2 | Function3 Functi0n4|

MTE A N
10: Internal event1(Setup= 9: Deviation high and low | | 26: During SP ramp ~ Irlternal Contact £
{ta {te — O
{lc {to
18: User defined bit 1 ~ | 11: Internal event2(Setup=32: Timer) ~
N 5 J

Cancel

|

Timer remains ON when counting ends to prevent it from restarting Contacts starting the timer

when the PV changes.
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5-11 Continuous output

The following is a functional block diagram for continuous output.

Output range type (Setup bank: {4z, £47)

Y

Output type (Setup bank: £y43, £4g)

Y

Output scaling low/high limit (Setup bank: £44, £us, {49, £50)

Y

Continuous output (current output)

H Output range

The output range can be set for the current output.

Item (bank) Display Description Initial value | User level
Control output 1 range L| E 1:4t0 20 mA 1 Simple,
standard,
(setup bank) 2:0to 20 mA advanced

Control output 2 range

[ IR I

ol |

o These items are displayed and the settings can be changed if current output is set
as the control output.

(setup bank)
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H Output type

The type of current output can be set.

(setup bank)

L 4B

5:SP
6: Deviation (PV — SP)
7:CT1 current
8: CT2 current
9: Invalid
10: SP+MV
11: PV+MV

Item (bank) Display Description Initial value | User level
Control output 1 type r LI 3 0: MV 0 Simple,
(setup bank) L 1: Heating MV (for heating/cooling control) Z?:adnacrgc,i
2: Cooling MV (for heating/cooling control)
3:PV
Control output 2 type 4: PV (before applying ratio, bias, filter) 3
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o These items are displayed and the settings can be changed if current output is set
as the control output.

o The MV scaling width is used for calculation of SP + MV and PV + MV.
3> MV scaling width (p. 5-88) (for details)




H Output scaling low/high limit
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Output scaling low and high limits can be set for the current output.

Item (bank) Display Description Initial value | User level
Control output 1 scaling low limit r LI |_| —1999 to +9999 0.0 Simple,
(setup bank) L The number of decimal places changes :t;\?adna;:c’l
Control output 1 scaling high limit | = LI 5 according to the output type. 100.0
(setup bank) L Either of the following units is used
Control output 2 scaling low limit r Ll q depending on the output type. 0
(setup bank) L Output type = 0-2: % (of the MV)
Control output 2 scaling high limit r M Output type = 3-6: same as the PV (°C, etc.) 1000

L (M

(setup bank)

Output type = 7-8: A (current)

o These items are displayed and the settings can be changed if current output is set
as the control output.

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 (%)
110--q--re----
100 ---

T
'
'
'
'
'
'
'
'
'
'
'
'

0 -

-10 -

Low limit

High limit

Low limit < high limit

Output (%)
110 -- -

High limit Low limit

Low limit > high limit

However, in the 0-20 mA range the output is 0-110 %.
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Hl MV scaling width

If the output type is set to either SP + MV or PV + MV, the output can be made
continuous by adding the change in the MV to the SP or PV.

Item (bank) Display Description Initial value | User level
Control output 1 MV scaling width 0to 9999 200 Simple,
LI E . standard,
(setup bank) The number of decimal places and the
advanced

Control output 2 MV scaling width

i T

S | unit are the same as the PV. 200
(

(setup bank)

o These items are displayed and the settings can be changed if the output type of
control output 1 or 2 is set to SP + MV or PV + MV.

o The value calculated by the following expression is output according to the output
scaling low and high limit settings.

SP + MV: (MV - 50.0) / 100.0 x MV scaling width + SP
PV + MV: (MV - 50.0) / 100.0 x MV scaling width + PV

0 SP
Output (%)
L e e e
100____] _____________________________________________________ 3 -~ __
| I
| |
Changein Fh - cle e e m e e m m e e e e e e e e e e e e e e e - - == - = I
output due | 1 !
to the MV "'I' """"""""""""""""" . :
rTS T Tt T T T T T T T T T T T T T T T T T T T T TR TS f 1 1 |
: oL :
1
| 1 1 |
I 1 ! 1 I
: oL :
1
| 1 1 |
| 1 1 1 |
| oMyt |
| 1 scaling width 1 |
| fe————» |
l 1 l
0—-+—-— _____________________________________|____|____| ________ |— — — -
-10 _ | 1 L 1 |
| ! 1 ! | Input—>
Scaling low limit 0% 50% 100% Scaling high limit

Change in the MV
When the output type is SP + MV

E] Handling Precautions

« This function is used when the continuous output from the C1M is connected
to the remote SP (RSP) input of another controller for the purpose of cascade
control in which the C1M operates as the master and another controller
operates as a slave. Set the width of the RSP that changes in conjunction with
the change in the MV (0—100 %) of the C1M as the MV scaling width.
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5-12 Current Transformer (CT) Input

There are two types of current values input from the CT input terminals.
o Current when output ON: Used for heater burnout/overcurrent events. It can be displayed as CT current.

o Current when output OFF: Used for heater short-circuit events. It cannot be displayed.

If £36 or £39 (CT operation type) is set to 0 (heater burnout detection):
Current when output ON: The CT current measured when the output specified by “CT output” is ON

Current when output OFF: The CT current measured when the output specified by “CT output” is OFF
If £36 or U39 (CT operation type) is set to 1 (current measurement):
Current when output ON: The CT current measured regardless of whether the output is ON or OFF

Current when output OFF: Always 0.0 A

The following is a functional block diagram for CT input.

CT operation type
(Setup bank: £36, £39)

Heater burnout detection Current measurement

'

Output status (ON/OFF) monitoring
(Setup bank: £37, CHO)

v

Waiting for measurement
(Setup bank: £38, CH 1)

Outputis ON Output is OFF

v v r

Current when output ON
Current when output ON | | Current when output OFF Current when output OFF =0 A

[I] Handling Precautions

« The current when the output is ON is used if the operation type of the internal
event is set to heater burnout/overcurrent.
The current when the output is OFF is used if the operation type of the internal
event is set to heater short.
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M CT operation type

Different operations can be set for CT inputs 1 and 2.

Item (bank) Display Description Initial value | User level
CT1 operation type r 3 E 0: Heater burnout detection 0 Simple,
(setup bank) L 1: Current measurement standard,
advanced
CT2 operation type r 3 q 0
(setup bank) L
o These items are displayed and the settings can be changed if a model with two CT
inputs is used.
o If current measurement is selected, the current when the output is ON is updated
regardless of the ON/OFF status of the output, and the current when the output is
OFF is always 0.0 A.
H CT output
When the CT operation type is heater burnout detection, an output whose ON/OFF
is monitored can be specified.
Item (bank) Display Description Initial value | User level
CT1 output r T 0: Control output 1 0 Simple,
[ 3 | ) standard,
(setup bank) 1: Control output 2 advanced
CT2 output E D 2: Event output 1 0
(setup bank) 3: Event output 2
4: Event output 3

o These items are displayed and the settings can be changed if a model with two CT
inputs is used and the CT operation type is set to heater burnout detection.

H CT measurement wait time

When the CT operation type is heater burnout detection, the time from the change
in the output ON/OFF status to the start of the current measurement can be set.

Item (bank) Display Description Initial value | User level
CT1 measurement wait time r 30to 300 ms 30 ms Simple,
[ 3 E standard,
(setup bank) advanced
CT2 measurement wait time r L| ( 30 ms
(setup bank) L l

5-90

o These items are displayed and the settings can be changed if a model with two CT
inputs is used and the CT operation type is set to heater burnout detection.

« Current measurement starts when the measurement waiting time elapses after the
change in the ON/OFF status of the monitored output, and it ends when 100 ms

elapses.
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H Number of CT turns / number of CT power wire passes

Different settings can be specified for CT inputs 1 and 2.

Item (bank) Display Description Initial value | User level
Number of CT1 turns r q M 0: 800 8 Advanced
(setup bank) L U 1-40: CT turns divided by 100
Number of CT1 power wire passes r q ( 0:1 1
(setup bank) L l 1-6: The set value
Number of CT2 turns r q E 0: 800 8
(setup bank) L 1-40: CT turns divided by 100
Number of CT2 power wire passes r q a 0:1 1
(setup bank) L 1-6: The set value

These items are displayed and the settings can be changed if a model with two CT
inputs is used.

For the number of turns, set the number of turns of the CT connected to this
device divided by 100.

For example, if the number of CT turns is 400, set 4.

Note that, if 0 is set, 800 turns apply (same result as when 8 is set).

The optional CTs, models QN206A and QN212A, have 800 turns, so set 8 for
them. 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
below, set 2.

Note that, if 0 is set, 1 applies (same result as when 1 is set).

|

— Torelay,
. power supply, etc.
Power wire
To heater, etc. « 3
cT
CT input
Model C1M
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E] Handling Precautions

5-92

« Make sure that the current does not exceed the high limit of the CT input that
can be displayed. Exceeding the high limit may cause malfunction.

« If this device detects a current exceeding the high limit of the CT input that
can be displayed, a CT input error alarm (
the current is so large that a malfunction occurs, the CT input error alarm will
not be generated.

) will be generated. However, if

« The display range and the current measurement range of the CT input vary
depending on the number of turns and power wire passes of the CT.
Make sure to specify settings that match the number of turns and power wire

passes of the connected CT.

The display range and the current measurement range are calculated using
the expression below.
(The calculation by this device has a margin of error of 0.1 A or less.)
Display range low limit (A) = 0.0
Display range high limit (A) = Number of turns + (16 X number of power
wire passes) x 1.4
Current measurement range low limit (A) = Number of turns + (2000 x
number of power wire passes)
Current measurement range high limit (A) = Number of turns + (16 x
number of power wire passes)

The table below shows an example of the display range 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.

Number of 100 400 800 1600 4000
turns
Number of
power wire passe!
1 0.0to8.7A 0.0to35.0A 0.0to 70.0 A 0.0to 140.0 A 0.0to 350.0 A
(0.1t0 6.2 A) (0.2t025.0 A) (0.4t0 50.0 A) (0.8to 100.0 A) (2.0t0 250.0 A)
2 0.0to43A 00to175A 0.0to35.0A 0.0to 70.0 A 0.0to175.0A
(0.1t03.1A) (0.1t012.5A) (0.2t0 25.0 A) (0.4 t0 50.0 A) (1.0t0 125.0 A)
6 0.0to1.4A 0.0to58A 0.0to11.6 A 0.0to23.3A 0.0to583A
(0.1t0 1.0 A) (0.1to 4.1 A) (0.1t0 8.3 A) (0.2t0 16.6 A) (04t041.6 A)
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5-13 Display on the Console and Key Operation

What is displayed on the console and the use of the keys can be customized.

H Key operation mode

There are two key operation modes, standard and special, which can be selected by
the setting below.

2.2 Key Operation (p. 2-2) (for details about the two modes)

Item (bank) Display Description Initial value | User level
Key operation mode - 0: Standard 0 Advanced
(setup bank) L i 1: Special

Hl [MODE] key function

The switching operation of the [MODE] key can be selected. Switching occurs when
the key is pressed for 1 second or longer while the operation display is shown.

Item (bank) Display Description Initial value | User level
[MODE] key function o7l 0: Invalid 1 Simple,
L ( E standard,

(setup bank)

1: AUTO/MANUAL selection
2: RUN/READY selection

advanced

3: AT stop/start

4: LSP group selection
5: Release all DO latches
6: Invalid

7: User-defined bit 1

8: Invalid

m Handling Precautions

o IfCErL (control method) is set to 0 (ON/OFF control), the AUTO/MANUAL
selection setting is invalid.

o If Ckrl (control method) is set to 0 (ON/OFF control), or if the PV high/low
limit alarm is triggered, the AT stop/start setting is invalid.

o If T30 (LSP system group) is set to 1, the LSP group selection setting is
invalid.
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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 o7l Whether to display the settings in the 255 Standard,
[ | 3 mode bank is determined by the sum of advanced

(setup bank)

the weights shown below.

Bit 0: AUTO/MANUAL display
No: 0, Yes: +1

Bit 1: RUN/READY display
No: 0, Yes: +2

Bit 3: AT stop/start display
No: 0, Yes: +8

Bit 4: DO latch release display
No: 0, Yes: +16

Bit 5: User-defined bit 1 ON/OFF display
No: 0, Yes: +32

Invalid settings: O, +4, +64, +128

27 1 26 | 2> | 2% | 23 | 22 20

21
/I; /L AUTO/MANUAL display

RUN/READY display
Undefined
AT stop/start display

— Release DO latches display
'— User-defined bit 1 ON/OFF display
— Undefined

— Undefined

o If Smart Loader Package model SLP-CIF is used, the setting for {13 (mode
display setting) can be specified not only by a numerical value but also by bit
input.

E] 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 stop/start display is enabled, if [ErL (control method) is set to
0 (ON/OFF control), the AT stop/start setting is not displayed.
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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,
[ | LI the operation display is determined by the advanced
sum of the weights shown below.

Bit 0: PV
No: 0. Yes: +1

(setup bank)

Bit 1: SP
No: 0. Yes: +2

Bit 2: LSP group No.
No: 0. Yes: +4

Invalid settings: 0, +8

21 20
]; /|L PV display

SP display

23 | 22

LSP group No. display
Undefined

o If Smart Loader Package model SLP-CIF is used, the setting for L4 (PV/SP
display setup) can be specified not only by a numerical value but also by bit input.

E] Handling Precautions

« Eveniif LSP group No. display is enabled, if C30 (LSP system group) is set to
1, LSP group numbers are not displayed.
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H 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 o7l Whether to show the following items on 15 Standard,
[ | 5 the operation display is determined by the advanced
(setup bank) sum of the weights shown below.
Bit 0: MV
No: 0. Yes: +1

Bit 1: Heating MV / cooling MV
No: 0. Yes: +2

Bit 3: AT progress
No: 0. Yes: +8

Invalid settings: 0, +4
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23 | 22 | 2 20

MV display
Heating/cooling MV display
Undefined
AT progress display

o If Smart Loader Package model SLP-CIF is used, the setting for L5 (MV display
setup) can be specified not only by a numerical value but also by bit input.

E] Handling Precautions

« Evenif heating/cooling MV display is enabled, if L2b (heat/cool control) is
set to 0 (not used), the heating/cooling MV is not displayed.

« Even if AT progress display is enabled, the progress is not displayed when
AT is not running.




H Event display setup
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Whether to show the main- and sub-settings of internal events 1-3 on the operation

(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

display can be selected.
Item (bank) Display Description Initial value | User level
EV display setup o7l 0: Do not show internal event settings on 0 Standard,
[ | E the operation display advanced

E] Handling Precautions

« Even ifinternal event settings are set to be displayed, they are not
displayed if an internal event operation type that does not require main-
and sub-settings is specified.

o The main- and sub-settings of internal events 4-5 cannot be displayed on
the operation display.

H 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.

(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

Item (bank) Display Description Initial value | User level
Event remaining time display ‘i | 0: Do not show the ON/OFF delay 0 Standard,
setup [ (] remaining time of internal events on advanced

E] Handling Precautions

« The ON/OFF delay remaining time of an internal event whose operation
type is set to “23” or higher can be shown on the operation display by
specifying [Event remaining time display setup] only if the ROM version
is 1.01 or later. With ROM version 1.00, do not change the initial value of
[Event remaining time display setup].

« Even if the internal event remaining time is set to be displayed, 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 4-5 cannot be displayed on the
operation display.
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M CT input current display setup

Whether to show the CT current on the operation display can be selected.

(setup bank)

1: Show the CT1 current on the operation
display

2: Show the CT1 and CT2 currents on the
operation display

Item (bank) Display Description Initial value | User level
CT input current display setup -7 0: Do not show the CT current on the 1 Standard,
[ | E operation display advanced

H User level

« This item is displayed and the setting can be changed if a model with two CT

inputs is used.

What is displayed on the console can be restricted by specifying the user level. The
higher the setting, the more displayed items.

Item (bank) Display Description Initial value | User level
User level -7 0: Simple 0 Simple,
L ( q ) standard,
(setup bank) 1: Standard advanced
2: Advanced
H Status indicator
The function of the status indicator can be selected.
Item (bank) Display Description Initial value | User level
Status indicator r M 0: Not used (always off) 0 Advanced
L BO

(setup bank)

1: Blinks when sending RS-485
communication data

2: Blinks when receiving RS-485
communication data

3: OR (logical sum) of all DI states
4: Always OFF
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Functions

Up to eight more settings selected from various settings can be displayed as user-
defined functions 1-8 on the operation display.

User function 8

ol [t

MV low limit for cooling of the PID in use

Item (bank) Display Description Initial value | User level
User function 1 N ( Displayed characters are defined for each item. The - Standard,
(user function bank) (M} F | following are special cases. advanced
User function 2 | 'F E —
(user function bank) L ----:Unregistered
User function 3 | 'F _ 3 P-_: Proportional band of the PID in use -
(user function bank) - | -_: Integral time of the PID in use
User function 4 U F - |_| d-_: Derivative time of the PID in use -
(user function bank) ~E-_: Manual reset of the PID in use
User function 5 N _—

L F - 5 al-_: MV low limit of the PID in use

(user function bank) o _
User function 6 | |F E oH-_: MV high limit of the PID in use —
(user function bank) (] P-_L: Proportional band for cooling of the PID in use
User function 7 ) 'F = ! - _L: Integral time for cooling of the PID in use _—
(user function bank) J | d-_[: Derivative time for cooling of the PID in use

(user function bank)

|
(]

C

oH_C

: MV high limit for cooling of the PID in use

o Only the settings that can be displayed can be registered.
(Example: Manual reset of the PID constants can be registered when integral time

=0)

o Items cannot be registered from the console using the parameter number

displayed on the setup screen of Smart Loader Package model SLP-C1E

« To select a parameter, use the keys as follows.

[<]: Displays the first parameter in the next bank.

[VI]: Displays the next parameter.

[Al: Displays the previous parameter.

[I] Handling

Precautions

» The user level required for user-defined functions 1-8 to be shown on the
operation display is “advanced.”
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@ Specifying user-defined functions

This section gives examples of settings using Smart Loader Package model SLP-C1E
Up to eight user-defined functions (parameters) can be assigned to the [PARA] key.
Set frequently used functions to make the operation of this device easier.

In the example below, the main setting of event 1 is set for UF1.

1. Specifying from the user-defined function screen

To use this function, set the user level to “Standard” or “Advanced (High function)” first.

€IF (Untitled) - SLP-CTF - CIMTCCLAOTXX

File Edit Display Communication UserFunction Option -
D New [ Open E Save Bit edit

I Read(CTM—5LP) i Write(SLP—C1M) r‘uType Setting El User Function register

Input/Output port setup

Tag Name |

[ Standard * | Ne. |SP DISP. SP1 SP2

FE 5p

LB gent 1 |SP GP- | -
FE piD 2 |pD Pidl
FE Para

B Setup(Range)

FE setup(Ctrl)

FE Setup(sp)

B setup(a0)

FE Setup(Other)

FE Lock

LE DI Assignment
L& Qption

B User Function

FE po Assignment >
RE] Tuning

FE other

FE Mode

LB pin in use v

3.1 Valid settings:-200~-1200

RAM Address:7005/EEPROM Address: 23389

(1)
2)

©)
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Select [User Function] under [Option].
Select any of user-defined functions 1-8.
> The [User Function register] dialog box is displayed.

In [Group select], select [1: Event].




Chapter 5. Functions

(4) In [Item select], select [801: Event main setting](low limit).

<F (Untitled) - SLP-C1F - CIMTCCLADIXX

File Edit Display Communication

D New [Br Open E Save . Bit edit . Input/Output port setup - Pattern graph @PLCLmk I:D Copy m Paste @ High function

T Read(cim-siP) |} Write(sLP~C1M) [ Type Setting [OF] User Function register

User Function

Option

— [m] bt

Tag Name |

& standard

User Function

DISP. |Setting

& sp
FE! Event

User Function 1

UF- 1 (:Unregistered

FE pID

User Function 2

User function Register

FEl Para

User Function 3

(3)][ 6roupsetect

FE setup(Range)
FE setup(ctrh

User Function 4

T:Event

FE setup(sp)

User Function 5

N
Item select

FE Ssetup(cT)

User Function &

G:Unregistered

FE Setup(a0)
HE Setup(Comm)

User Function 7

m\.mmawmqg

FB Setup(Other)

User Function 8

—\_lanae i

(4)— munreimzrzn . D

TS| 803:Hysteresis

Option

804:0M delay time
805:0FF delay time
806:Event 2 main setting
807:Event 2 sub setting
BO&:Hysteresis2

80%:0N delay time2
B10:0FF delay time2

LB pID in use

81%:Event 3 main setting
B12:Event 3 sub setting
B13:Hysteresis3

214:0N delay time3
L15:0FF delay time3

3,1 Valid settings:0-—9999

816:Event 4 main setting
RAM Address:S101/EN 217.£vent 4 sub setting

B1&Hysteresis4
819:0N delay timed
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2. If you find a parameter to set for a user-defined function during configuration

In this case, use the procedure below.
(1) Place the cursor on the parameter you want to register.
(2) Click the [User Function Register] icon.

> The [User Function register] dialog box is displayed.

(3) Click the radio button for the UF No. to which the parameter should be
registered, and then click [Register].

> The parameter is now registered.

File Edit

F& standard

& sp

e

FB PID

B Para

B Setup(Range)
FE setup(cCirl)
FB setup(sF)

B setup(cT)

B Setup(0)

FE setup(Other)
FE Lock

LB D Assignment
L& gption

B! User Function
FB Do Assignment
FB Tuning

FE Other

FB made

Display Communication
D New [ Open E Save

I Read(C1M—SLP) i Write(SLP—C1M) r‘aType Settin(y El User Function register

438 Valid settings:-1999~9999

<1F (Untitled) - SLP-C1F - CIMTCCLAQZXX - O X

User Function

Input":(z). port setup

Option

Bit edit

PLCLink m Copy m Paste @ High function

Tag Mame | |

Pattern graph

" || No. |Event DISP. Internal Event 1 Internal Event 2 |I|1terna| 3%
1 |Operation type E2L 1 1: PV high limit 2: PV low limit 0: None
2 | Direct/Reverse Ecle 0: Direct 0: Direct =
3 |stand-by EcLe 0: None 0: None —
4 |EVENT state at READY Eere 0: EVENT continued at Ready 0: EVENT continued at Ready -
5 | Controller alarm OR E2f3 0: None 0: None -
6 |Special OFF setup E2[3 0: Normal 0: Normal (‘] ) —
7 |Delay unit Ec3 0015 e
& | Event main setting E2 o
9 |Event sub setting E2Gh - A
< >
v

RAM Address:7506/EEPROM Address:23890
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User function Register

[Event 2 main settinal Please select the number to register.
0:Unregistered
0:Unregistered
0:Unregistered
0:Unregistered

0:Unregistered
0:Unregistered
0:Unregistered
O:Unregistered

Cancel

Note

o The registered parameters can be checked by selecting [User function] under
[Option].



H Key lock, communication lock, loader lock

Chapter 5. Functions

With various lock functions, changing the settings and communication can be

prohibited.
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 [MODE] key
operation can be specified.
2: Operation display, SP, UF, lock, manual
MV, and [MODE] key operation can be
specified.
3: UF, lock, manual MV, and [MODE] 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

« 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 DO latches

Operation
settings

PV

SP (target value)

LSP No.

MV (Manipulated Variable)

Heat MV (Manipulated Variable)

Cool MV (Manipulated Variable)

AT progress

Current transformer (CT) input 1 current

Current transformer (CT) input 2 current

Timer remaining time 1

Timer remaining time 2

Timer remaining time 3

Timer remaining time 4

Timer remaining time 5

Step No.*

Step remaining time

Step remaining time (second)

LSP in use

PV before applying ratio,bias filter

Status

Input alarm status

* If the step operation is stopped (READY mode), the step operation No. will be 0.
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B 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

0to 15 0 Simple,
I:| H S 5 standard,

(lock bank) 5: Displays passwords 1A to 2B F()?):As“::e_toz:]t) advanced
Password 1A P 5 ( 0000 to FFFF (hex) 0000
\H

(lock bank)

Password 2A P 5 E H 0000 to FFFF (hex) 0000

(lock bank)

Password 1B P S “j 0000 to FFFF (hex) 0000

(lock bank)

Password 2B P 5 E I3 0000 to FFFF (hex) 0000

(lock bank)
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« PSR (password 1A) and P52R (password 2A) are displayed and the settings can
be changed if PRSS (password display) is set to 5 and the two sets of passwords
(1A and 1B, 2A and 2B) match.

« PS5 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 P5 IR (password 1A) is automatically set for P5 ib (password 1B).

o The value set for P52R (password 2A) is automatically set for P52b (password 2B).

@ Handling Precautions

The password function can be used only if the ROM version is 1.01 or
later. With ROM version 1.00, do not change the initial value of [Password
1A/2A/1B/2B].

Before setting passwords 1A to 2B, decide on two hexadecimal numbers
that will be the passwords, and make a note so that you will remember
them.

PASS is provided to prevent accidental changing of passwords by
restricting the display conditions of passwords 1A to 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-
C1F. In this case, any settings configured by the user will also be initialized
(lost).



Chapter 6. Displayed Items and Settings
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Meaning of user level settings

Operation Settings

0: Simple configuration, 1: Standard configuration, 2: Advanced configuration

H Operation settings

sub-setting

0 to 9999 U: An absolute value is set
—199.9 to + 999.9 %: MV
—1999 to +9999 U: Other than the above

Display Iltem Description Initial | User Notes
value | level
Upper display: |SP SP low limit (LT 7) to SP high limit (CCB) 0 0 |Whether to display can be
PV (target value) selected by the PV/SP value
Lower display: display setting ().
SP
\ ( LSP No. From 1 to the number set for LSP system 1 0 |Displayed if LSP system group
L S P ( (the last digit) group (£35, max. = 8) (C30) is set to 2 or more.
. . The lower display shows the LSP
tg;ver display: for the LSP group.
Whether to display can be
selected by the PV/SP value
display setting (L ™).
[ Step No., step Setting cannot be changed - 0 |[The time remaining in the step
5 t ([ remaining time The upper display indicates the step No. ISST(éIF?Ft)il?r:l:irI\?tt(}E;;)r:': Sae;cdtl)gss
. (1-8) to the right of St and tells whether 9 .
(display example) . of whether the current process is
the process is ramp-up, ramp-down, or
. ramp or soak.
Lower display: soak.
. . . If the unitis 1 s: min.s
Step remaining The lower display shows the remaining
time time for the soak or ramp. If the unit is 1 min: h.min
¥ MV —-10.0 to +110.0 % - 0 | In ON/OFF control (CErL =0),
ou E (Manipulated . ) 100.0 is displayed when ON and
Variable) ;Sne(t)zzg cannot be changed in AUTO 0.0 is displayed when OFF.
(the setting does not blink) Whether to display can be
Setting can be changed in MANUAL zgltt:icnt;c(i;)é)the MV display
mode o
(the setting blinks)
Heat MV Setting cannot be changed - 0 |Displayed if heat/cool control is
H E H t (Manipulated used (26 = 0).
Variabl
Caml]Mfl) Sott bach r o Whether to display can be
r | 00 etting cannot be change - selected by the MV display
LOOL i/Mgan;u)lated setting (C15).
ariable
Upper display: | AT progress Setting cannot be changed - 0 |Displayed if AT is running
he | igit* ispl i fter AT
PV (the last digit*) X to 1: AT is running (the value g::ﬁ)ay continues even after
( decrements) ’
H t ( 0: AT is complete Whether to display can be
selected by the MV display
setting (L 15).
r [ Current transformer | Setting cannot be changed - 0 |Displayed if a model with two CT
L t ( (CT) input 1 current inputs is used.
c , Sott oo ch " o Whether to display can be
r urrgnt transformer | Setting cannot be change: - selected by the CT display
L (CT) input 2 current setting (C18).
[ Internal event 1 The range of settings differs depending 0 0 |[The settings required for
E ( main setting on the operation type of the internal the internal event type are
event. displayed.
Internal event 1 0 0

Whether to display can be
selected by the event display
setting (C76).
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=

time 3

The rightmost digit shows I for ON delay
and L for OFF delay.

Display Item Description Initial | User Notes
value | level
[ Timer remaining Setting cannot be changed - 0 | Whether to display can be
time 1 lected by the ti ini
t ( ime The rightmost digit shows I for ON delay :ii:ecdeis I: S:ttilrn‘we(rEr_T_?)walnmg
and L for OFF delay. play 9 )
Internal event 2 The range of settings differs depending 0 0 |[The settings required for
E E main setting on the operation type of the internal the internal event type are
event. displayed.
Internal event 2 . 0 0 .
E E 5 h sub-setting 0 to 9999 U: An absolute value is set Whether to display can be
. —199.9 to + 999.9 %: MV selected by the event display
—1999 to +9999 U: Other than the above setting (L 6).
Timer remaining Setting cannot be changed - 0 | Whether to display can be
time 2 lected by the ti ini
t E fme The rightmost digit shows I for ON delay :i?’:ecdeis I;/ S:ttilrn‘we(rEr_T_?)wammg
and L for OFF delay. play 9 )
Internal event 3 The range of settings differs depending 0 0 |[The settings required for
E 3 main setting on the operation type of the internal the internal event type are
event. displayed.
Internal event 3 ) 0 0 )
E 3 S h sub-setting 0 to0 9999 U: An absolute value is set Whether to display can be
. —199.9 to + 999.9 %: MV selected by the event display
—1999 to +9999 U: Other than the above setting (L 6).
Timer remaining Setting cannot be changed - 0 | Whether to display can be

selected by the timer remaining
time display setting (C17).

*The rightmost digit
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Meaning of user level settings
0: Simple configuration, 1: Standard configuration, 2: Advanced configuration

H Mode bank

Bank selection: nodE

Parameter Settings

Chapter 6. Displayed Items and Settings

Display ltem Description Initial | User Notes
value | level
- | AUTO/MANUAL AUko: AUTO mode AUTO | 0 |Displayed if the control method

H = =) |mode selection nAn: MANUAL mode is PID control (CErL = 1).
Whether to display can be
selected by the mode display
setting (L 13).

RUN/READY mode | rUn: RUN mode RUN 0 | Whether to display can be
== selection rd4: READY mode selected by the mode display
setting (L 13).
AT start/stop AkoF: AT stop AT stop| O |Displayed if the control method

H t selection Rkon: AT start is PID control (CErL =1).
Whether to display can be
selected by the mode display
setting (C13).

Auto tuning error EroF: Normal Normal| 0 |Displayed if the control method
is PID trol Ckrl =1).

H tE r Eron: Abnormal is PID control (Lkrt =1)
Whether to display can be
selected by the mode display
setting (L 13).

\ Release all DO LEan: Latch continue Latch 0 | All DOs for control outputs

d oL t latches LEoF: Latch release continue (relay, voltage pulse) and event
outputs can be unlatched.
Whether to display can be
selected by the mode display
setting (C13).

I [ User-defined bit 1 dbaF: OFF OFF 0 | Whether to display can be

L d h ( dbon: ON selected by the mode display

setting (L 13).
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B SP bank
Bank selection: 5P
Display Item Description Initial | User Notes
value | level
[ SP (for LSP1) SP low limit (C87) to SP high limit (CCB) 0 0
SP- |
\ [ PID group No. 1to8 1 1 | Displayed for PID control (CkrL
Pl d ( (for LSP1) =1)
- [ Ramp (for LSP1) 0to 9999 0 1 | Displayed if SP ramp type (L3 1) is
n P ( (The decimal point position is setto 1 or more.
N determined by the decimal point position|
of the PV and the SP ramp unit (C33).)
= Soak time (for LSP1) | 0.0 to 999.9 (when STEP time unit=0.1s) 0 1 | Displayed if SP ramp type (C3 1) is
t I n ( 0 to 9999 (when STEP time unit=1sor set to 2 or more.
* 1 min)
SP (for LSP2) Same as LSP group 1 0 0 |Displayed if LSP system group
S P - E (C30) is set to 2 or more and the
conditions for LSP1 described
\ PID group No. 1 T |above are met.
P ) d E (for LSP2)
- Ramp (for LSP2) 0 1
rnP¢Z
Wt Soak time (for LSP2) 0 1
EAd
SP (for LSP3) Same as LSP group 1 0 0 |Displayed if LSP system group
S P - 3 (C30) is set to 3 or more and the
conditions for LSP1 described
\ PID group No. 1 T |above are met.
P I d 3 (for LSP3)
- Ramp (for LSP3) 0 1
N PH
Wt Soak time (for LSP3) 0 1
End
SP (for LSP4) Same as LSP group 1 0 0 | Displayed if LSP system group
S P - LI (C30) is set to 4 or more and the
conditions for LSP1 described
\ PID group No. 1 1 | above are met.
P i d LI (for LSP4)
- Ramp (for LSP4) 0 1
nPY
Soak time (for LSP4) 0 1

£l




Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
SP (for LSP5) Same as LSP group 1 0 0 |Displayed if LSP system group
S P - 5 (C30) is set to 5 or more and the
conditions for LSP1 described
\ PID group No. 1 T |above are met.
P ) d S (for LSP5)
—-— Ramp (for LSP5) 0 1
~n I:IS
Wt Soak time (for LSP5) 0 1
El RS
SP (for LSP6) Same as LSP group 1 0 0 |Displayed if LSP system group
S P - E (C30) is set to 6 or more and the
conditions for LSP1 described
' PID group No. 1 T |above are met.
P | d E (for LSP6)
- Ramp (for LSP6) 0 1
rnPh
- Soak time (for LSP6) 0 1
|
El nb
1 SP (for LSP7) Same as LSP group 1 0 0 |Displayed if LSP system group
S P | (C30) is set to 7 or more and the
conditions for LSP1 described
\ = PID group No. 1 1 | above are met.
P ) d ( (for LSP7)
- 1 Ramp (for LSP7) 0 1
N Fl |
el Soak time (for LSP7) 0 1
Bl ont
SP (for LSP8) Same as LSP group 1 0 0 |Displayed if LSP system group
S P - E (C30) is set to 8 or more and the
conditions for LSP1 described
\ PID group No. 1 1 | above are met.
P ) d E (for LSP8)
—-— Ramp (for LSP8) 0 1
rnPH
Soak time (for LSP8) 0 1

£l nH
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H Event bank
Bank selection: Eu

OFF delay time

Display Item Description Initial | User Notes
value | level
[ Internal event 1 —1999 to +9999 0 0 |[The settings required for the
i tti int | t1 tion t
E ( main setting The number of decimal places changes I(E I(?Crrl;aarzv(j:spla;sjra lontype
Internal event 1 according to the operation type of the 0 0 ) '
E i S h sub-setting internal event.
: For some operation types, the range is 0
10 9999.
[ Internal event 1 0to 9999 5 0
hysteresi
E l,H H ysterests The number of decimal places changes
according to the operation type of the
internal event.
[ Internal event 1 0.0 t0 999.9 (when delay time unit=0.1s)] 0 2
ON delay time
E l.D n y 0 to 9999 (when delay time unit =
' Internal event 1 something other than 0.1 s) 0 2
E [[m] F OFF delay time
Internal event 2 Same as internal event 1 0 0 |[The settings required for the
E E main setting internal event 2 operation type
(ESC V) are displayed.
Internal event 2 0 0
E E S h sub-setting
Internal event 2 5 0
E E H H hysteresis
Internal event 2 0 2
E E an ON delay time
Internal event 2 0 2
E E (] F OFF delay time
Internal event 3 Same as internal event 1 0 0 |[The settings required for the
E 3 main setting internal event 3 operation type
(E3C V) are displayed.
Internal event 3 0 0
E 35 b sub-setting
Internal event 3 5 0
E 3 H H hysteresis
Internal event 3 0 2
E 3 an ON delay time
Internal event 3 0 2
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Display Item Description Initial | User Notes
value | level
Internal event 4 Same as internal event 1 0 0 |[The settings required for the
E LI main setting internal event 4 operation type
(EHC 1) are displayed.
Internal event 4 0 0
E LI S h sub-setting
Internal event 4 5 0
E LI H H hysteresis
Internal event 4 0 2
E LI an ON delay time
Internal event 4 0 2
E LI (] F OFF delay time
Internal event 5 Same as internal event 1 0 0 |[The settings required for the
E 5 main setting internal event 5 operation type
(ESL V) are displayed.
Internal event 5 0 0
E S S h sub-setting
Internal event 5 5 0
E 5 H H hysteresis
Internal event 5 0 2
E SD M ON delay time
Internal event 5 0 2

ESoF

OFF delay time
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M PID bank
Bank selection: Pi d
Display Item Description Initial | User Notes
value | level
0 Proportional band | 0.1 t0 999.9 % 5.0 0 |Displayed if the control method
P - ( (PID group 1) is PID control (Ckrl =1).
) ( Integration time 0 to 9999 (0 = no integral operation) 120 0
) ( (PID group 1) (The decimal point position is
determined by “Integral time and
derivative time decimal point position”
(E23).
( Derivative time 0 to 9999 (0 = no derivative operation) 30 0
d ( (PID group 1) (The decimal point position is
determined by “Integral time and
derivative time decimal point position”
(E23)).
[ Manual reset -10.0% to +110.0 % 50.0 0 |Displayed if the control method
‘- E - ( (PID group 1) is PID control (Ckrl = 1) and if
integration time (! - {) of the PID
group =0.
\ [ MV low limit -10.0% to +110.0 % 0.0 1 | Displayed if either of the set of
0 L I | (PID group 1) conditions below is met
MV high limit ~10.0%to +110.0 % 1000 | 1 | * Thecontrol methodis PID
0 H — ! |PID group 1) control (CkrL = 1), individual
( PID heating/cooling control
is not used (L2b = 1), and the
integration time (! - !) of the
PID group =0
« The control method is PID
control (CErL = 1), individual
PID heating/cooling control
is used (E2b = 1), and the
integration time (! - ) or the
integration time for cooling of
the PID group (1 - iL) =0
i Cool-side 0.1t0 999.9 % 5.0 0 |Displayed if the control method
P | proportional band is PID control (CkrL = 1) and
(PID group 1) individual PID heating/cooling
| ([~ |Coolside 0 t0 9999 120 | o [controlisused(Leb=1)
)= TR integration time . . L
(PID group 1) (The decimal point position is
group determined by “Integral time and
derivative time decimal point position”
(E23)).
i Cool-side derivative |0 to 9999 30 0
d | time . . T
(PID group 1) (The decimal point position is
determined by “Integral time and
derivative time decimal point position”
(E23)).
Cool-side MV low —10.0% to +110.0 % 0.0 1
1
D L L limit
* (PID group 1)
Cool-side MV high [ -10.0% to +110.0 % 1000 | 1
In I
D H (TR limit

(PID group 1)
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Display Item Description Initial | User Notes
value | level
Proportional band | Same as PID group 1 5.0 0 |[SameasPID group 1
Ij - E (PID group 2)
| Integration time 120 0
[ E (PID group 2)
Derivative time 30 0
d - E (PID group 2)
Manual reset 50.0 0
'- E - E (PID group 2)
\ MV low limit 0.0 1
oL~ E (PID group 2)
MV high limit 100.0 | 1
DH - E (PID group 2)
r Cool-side 5.0 0
P - E L proportional band
(PID group 2)
| r Cool-side 120 0
| E L integration time
(PID group 2)
r Cool-side derivative 30 0
CI - E L time
(PID group 2)
\ r Cool-side MV low 0.0 1
D L L limit
* (PID group 2)
r Cool-side MV high 100.0 | 1
D H E L limit

(PID group 2)
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oHdL

limit
(PID group 3)

Display Item Description Initial | User Notes
value | level
Proportional band | Same as PID group 1 5.0 0 |[SameasPID group 1
P - 3 (PID group 3)
Integration time 120 0
) g
)= 3 (PID group 3)
Derivative time 30 0
d - 3 (PID group 3)
Manual reset 50.0 0
r E - 3 (PID group 3)
\ MV low limit 0.0 1
oL~ 3 (PID group 3)
MV high limit 100.0 | 1
(] H - 3 (PID group 3)
r Cool-side 5.0 0
P - 3 L proportional band
(PID group 3)
\ r Cool-side 120 0
) - 3 L integration time
(PID group 3)
r Cool-side derivative 30 0
d - 3 L time
(PID group 3)
\ r Cool-side MV low 0.0 1
D L L limit
* (PID group 3)
Cool-side MV high 1000 | 1
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Display Item Description Initial | User Notes
value | level
Proportional band | Same as PID group 1 5.0 0 |[SameasPID group 1
Ij - '-l (PID group 4)
| Integration time 120 0
[ Ll (PID group 4)
Derivative time 30 0
d - '-l (PID group 4)
Manual reset 50.0 0
- (PID group 4)
- 9
\ MV low limit 0.0 1
oL~ LI (PID group 4)
MV high limit 100.0 | 1
DH - LI (PID group 4)
r Cool-side 5.0 0
P - Ll L proportional band
(PID group 4)
| r Cool-side 120 0
| Ll L integration time
(PID group 4)
r Cool-side derivative 30 0
CI - '-l L time
(PID group 4)
\ r Cool-side MV low 0.0 1
D L L limit
* (PID group 4)
r Cool-side MV high 100.0 | 1

oHHL |imt

(PID group 4)
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oH5L

limit
(PID group 5)

Display Item Description Initial | User Notes
value | level
Proportional band | Same as PID group 1 5.0 0 |[SameasPID group 1
P - S (PID group 5)
Integration time 120 0
) g
)= S (PID group 5)
Derivative time 30 0
d - S (PID group 5)
Manual reset 50.0 0
r E - S (PID group 5)
\ MV low limit 0.0 1
oL~ S (PID group 5)
MV high limit 100.0 | 1
(] H - S (PID group 5)
r Cool-side 5.0 0
P - S L proportional band
(PID group 5)
\ r Cool-side 120 0
) - S L integration time
(PID group 5)
r Cool-side derivative 30 0
d - 5 L time
(PID group 5)
\ r Cool-side MV low 0.0 1
D L L limit
* (PID group 5)
Cool-side MV high 1000 | 1
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Display Item Description Initial | User Notes
value | level
Proportional band | Same as PID group 1 5.0 0 |[SameasPID group 1
Ij - E (PID group 6)
| Integration time 120 0
[ E (PID group 6)
Derivative time 30 0
d - E (PID group 6)
Manual reset 50.0 0
r E - E (PID group 6)
\ MV low limit 0.0 1
oL~ E (PID group 6)
MV high limit 100.0 | 1
DH - E (PID group 6)
r Cool-side 5.0 0
P - E L proportional band
(PID group 6)
| r Cool-side 120 0
| E L integration time
(PID group 6)
r Cool-side derivative 30 0
CI - E L time
(PID group 6)
\ r Cool-side MV low 0.0 1
D L L limit
* (PID group 6)
r Cool-side MV high 100.0 | 1
D H E L limit

(PID group 6)
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limit
(PID group 7)

Display Item Description Initial | User Notes
value | level
= Proportional band | Same as PID group 1 5.0 0 |[SameasPID group 1
P = (PID group 7)
) A Integration time 120 0
= (PID group 7)
A Derivative time 30 0
d I | (PID group 7)
1 Manual reset 50.0 0
‘- E - ( (PID group 7)
\ = MV low limit 0.0 1
oL~ | (PID group 7)
= MV high limit 100.0 | 1
D H - ( (PID group 7)
Cool-side 5.0 0
P - -=E proportional band
(PID group 7)
Cool-side 120 0
= - —=E integration time
(PID group 7)
Aar Cool-side derivative 30 0
d - TR time
(PID group 7)
Cool-side MV low 0.0 1
D L -= [ limit
* (PID group 7)
Ar Cool-side MV high 1000 | 1
oH L
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Display Item Description Initial | User Notes
value | level
Proportional band | Same as PID group 1 5.0 0 |[SameasPID group 1
Ij - E (PID group 8)
| Integration time 120 0
[ E (PID group 8)
Derivative time 30 0
d - H (PID group 8)
Manual reset 50.0 0
r E - E (PID group 8)
\ MV low limit 0.0 1
oL~ E (PID group 8)
MV high limit 100.0 | 1
DH - E (PID group 8)
r Cool-side 5.0 0
P - E L proportional band
(PID group 8)
| r Cool-side 120 0
| E L integration time
(PID group 8)
r Cool-side derivative 30 0
CI - E L time
(PID group 8)
\ r Cool-side MV low 0.0 1
D L L limit
* (PID group 8)
r Cool-side MV high 100.0 | 1
D H H L limit

(PID group 8)
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H Parameter bank
Bank selection: PA-A

m
L
C=
mu

cycle unit 2

1: Always 0.5 s*2
2: Always 0.25 s*2
3: Always 0.1 s*2

Display Item Description Initial | User Notes
value | level
r \ Control method 0: ON/OFF control Oor1 | O [Theinitial valueis 0 if control
1: PID control output 1 is a relay output, and 1
LCrL
otherwise.
\ MV low limit at AT -10.0to +110.0 % 0.0 0 |Displayed if the control method
Ht oL is PID control (Ckrl =1).
Ht I—I MV high limitat AT |-10.0to +110.0 % 1000 | O
\ ON/OFF control 0109999 U 5 0 | Displayed if the control method
d ) F F differential is ON/OFF control (CErL =0).
ON/OFF control -1999 to +9999 U 0 2
D F F S operating point
offset
\ PV filter 0.0t0120.0 s 0.0 0
FL
PV ratio 0.001 to 9.999 1.000 | 1
rH
\ PV bias -1999 to +9999 U 0 0
bi
r ¥ Time proportional 0:1s 0 2 | Displayed if the conditions to
cycle unit 1 1: Always 0.5 s*1 display time proportional cycle 1
L Juy
2: Always 0.25 s*1 (CY) are met and the output does
3: Always 0.1 s*1 not include a relay output.
r Time proportional 5t0120s 100or2| 0 |Displayed if MV1 (time
L cycle 1 (when the output includes a relay output) proportional output, or time
proportional output for heating
1t0120s . . . .
. in heating/cooling control) is set
(when the output does not include a
| tout) for relay control output, voltage
relay outpu pulse control output, or event
output in DO assignment.
The initial value is 2 if control
output 1 is a voltage pulse
output, and 10 otherwise.
Time proportional Set value: 0 0 2 | Same as time proportional
t P 0 minimum ON/OFF If either one of the conditions below cycle1 (CY)
time 1 is true, 250 ms applies.
Otherwise, 1 ms applies.
« MV1 is set for relay control output
or event output in DO assignment.
« Time proportional cycle 1is 10 s or
longer.
Set value: 1-250 ms
If MV1 is set for relay control output
or event output in DO assignment,
1-49: 50 ms applies.
50-250: The set value applies.
Time proportional 0:1s 0 2 | Displayed if the conditions to

display time proportional cycle
2 (£Y2) are met and the output
does not include a relay output.
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5Pd

Display Item Description Initial | User Notes
value | level
r Time proportional 5t0120s 100r2| 0 |Displayed if heating/cooling
L H E cycle2 (when the output includes a relay output) controlis used (26 = 0)and
MV2 (time proportional output
1t0120s Lo . .
. for cooling in heating/cooling
(when the output does not include a .
control) is set for relay control
relay output) output, voltage pulse control
output, or event output in DO
assignment.
The initial value is 2 if control
output 2 is a voltage pulse
output, and 10 otherwise.
Time proportional Set value: 0 0 2 | Same as time proportional cycle
t P D E minimum ON/OFF If either one of the conditions below 2 (C4Ye)
time 2 is true, 250 ms applies.
Otherwise, 1 ms applies.
« MV2 s set for relay control output
or event output in DO assignment.
« Time proportional cycle 2is 10 s or
longer.
Set value: 1-250 ms
If MV2 is set for relay control output
or event output in DO assignment,
1-49: 50 ms applies.
50-250: The set value applies.
Time proportional 0: Priority on controllability Oor1| 2 |Theinitial valueis 1 if control
t P t H cycle mode 1: Priority on actuator service life (only output 1is a relay output, and 0
* one ON/OFF operation in a time otherwise.
proportional cycle)
¥ SP up ramp 0.0 t0 999.9 U (0.0 U: no ramp) 0.0 2 | Select the time unit of the ramp
S Pl_l by SP ramp unit (C32).
SP down ramp 0.0 2

*1.The setting cannot be specified for time proportional cycle 1 (TY).

*2.The setting cannot be specified for time proportional cycle 2 (C42).
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H Extended tuning bank
Bank selection: Et

Display Item Description Initial | User Notes
value | level
AT type 0: Normal (regular control characteristics)| 1 0 | Displayed if the control method
H t t H 1: Immediate response (to disturbance) is PID control (CkrL =1).
: 2: Stable (minimal PV fluctuation)
| SP lag constant 0.0t0 999.9 0.0 2
5PLY
AT proportional 0.00 to 99.99 1.00 2
H t - P band adjust
\ AT integral time 0.00 to 99.99 1.00 2
H k =) adjust
AT derivative time 0.00 to 99.99 1.00 2
H t - d adjust
Type of MV switching | 0: Default (2/3 of the deviation of the 0 2 | Displayed if the control method
H t P t point at AT initial PV from the initial SP) is PID control (CErLl =1).
. 1:5P
2: PV
MV switching point | —=1999 to + 9999 U 0 2 | Displayed if the control method
HEPU PVin AT is PID control (CkrL = 1) and
: type of MV switching point at AT
(REPE) is set to 2 (PV).
r Control algorithm 0: PID (conventional PID) 0 1 | Displayed if the control method
L t r H 1: Ra-PID (high-performance PID) is PID control (CErl =1).
r Cooling Gain —-10.0to +110.0 % 30.0 2 | Displayed if the control method
LL is PID control (Ckrl = 1) and

shared PID heating/cooling
control is used (C23 = 2).
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Meaning of user level settings
0: Simple configuration, 1: Standard configuration, 2: Advanced configuration

H Setup bank

Bank selection: SELP

Setup Bank, etc., Settings

Chapter 6. Displayed Items and Settings

Display Iltem Description Initial | User Notes
value | level
- PV input range type | For thermocouple: 1 0 | Fpy input range type
L i 1-6,9-11, 13-21, 23-25 (p. 5-2) (for details)
For RTD: 41
41-46,51-54, 63, 64,67, 68
For DC voltage/current: 88
84, 86-90
Reference junction | 0: Internal compensation (by this device) 0 2 | Displayed if a thermocouple
r m J p y play p
compensation 1: External compensation (by another range is set for PV input range
L u
(cold junction device) type.
compensation)
- M PV Decimal point 0: No decimal point 0 0 [IfaDCvoltage/current range is
L U LI position 1: 1 digit after the decimal point set for PV input range type or ifa
2: 2 digits after the decimal point thermocouple or RTD range with
3: 3 digits after the decimal point a decimal point is selected.
r M PV range low limit If a thermocouple or RTD range is set for - 0
PV input range type (LG !),the low limit of
L u
the specified PV input range is displayed
but the setting cannot be changed.
If the PV input type is DC voltage/ 0
current: =1999 to +9999
- M PV range high limit | If a thermocouple or RTD range is set - 0
L U E for PV input range type (LT {),the high
limit of the specified PV input range
is displayed but the setting cannot be
changed.
If the PV input type is DC voltage/ 1000
current: —=1999 to +9999
roM SP low limit PV range low limit to PV range high limit - 1
L Ui
r M SP high limit - 1
L u E
- PV square root 0.0 to 100.0 % (0.0 = no square root 0.0 2 | Displayed if the PV input type is
L q extraction dropout | extraction) DC voltage/current.
r [ Control action 0: Heating control (reverse action) 0 0 |Displayed if the control method
(direct/reverse) 1: Cooling control (direct action) is ON/OFF control (CErL = 0) or
L (
if heating/cooling control is not
used ({26 =0).
r [ Output operation at | 0: Continue the control calculation 0 2
PV alarm 1: Output the value set for “Output at PV
L |
alarm”
r [ OutputatPValarm |[-10.0to +110.0% 0.0 2
L l E
r (71 Output at READY -10.0to +110.0 % 0.0 1
L i (Heat)
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Display Item Description Initial | User Notes
value | level
r [ Output at READY -10.0to +110.0 % 0.0 1 | Displayed if the control method
L ( H (Cool) is PID control (Ckrl = 1) and
heating/cooling control is used
((=EX0)
r [ Output operation 0: Bumpless transfer 0 1 | Displayed if the control method
L ( q at changing AUTO/ | 1: Preset is PID control (Ckrl =1).
MANUAL
v S If the mode is MANUAL at
r m Preset MANUAL -10.0to +110.0 % 0.0or| 1 power-on, the MV will be the
L ] value 500 value set by preset MANUAL
r [ Initial output type 0: Automatic 0 2 value (C20).
L E ( (mode) of PID 1: Not initialized
control 2: Initialize (if a new SP is set)
r Initial output of PID | -10.0 to +110.0 % 0.0or| 2
L E E control 50.0
r Integral time and 0: No decimal point 0 2 | Displayed if the control method
L E 3 derivative time 1:1 digit after the decimal point is PID control (Ckrl =1).
decimal point . . .
. 2: 2 digits after the decimal point
position
3: 3 digits after the decimal point
r Heat/cool control 0: Not used 0 0 |Displayed if the control method
L E E 1: Use (individual PID) is PID control (Ckrl = 1) and
2: Use (shared PID) the sum of control outputs and
event relay outputs is 2 or more.
€ Control action and heating/
cooling control (p. 5-16) (for
details)
r Heat/Cool control —100.0 to +100.0 % 0.0 0 |Displayed if heat/cool control is
L E H dead zone used ([26 #0).
r M LSP system group 1to8 1 0
L 3 u
r [ SP ramp type 0: Standard
L 3 ( 1: Multi-ramp
2: Step operation enabled: Step operation
does not resume when the power is
turned back on (shifts to READY)
3: Step operation enabled: Step operation|
resumes when the power is turned
back on
r SP ramp unit 0:0.1U/s
L HE 1:0.1 U/min
2:0.1U/h
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Display Item Description Initial | User Notes
value | level
r STEP time unit 0:0.1s
1:1 s (displayed as min.s on the console)
IR Y/
2: 1 min (displayed as h.min on the
console)
r STEP PV start 0:No
1: Up start
L
2: Down start
r STEP loop 0: Operation stops (no loop-back)
L 3 S 1: Loops back
2: Continues SOAK with the final step’s SP
(no loop-back)
r CT1 operation type | 0: Heater burnout detection 0 0 |Displayed if a model with two CT
1: Current measurement inputs is used.
L
r A CT1 output 0: Control output 1 0 0 |Displayed if a model with two CT
1: Control output 2 inputs is used and CT1 operation
L (
2: Event output 1 type is set to heater burnout
3: Event output 2 detection ({36 =0).
4: Event output 3
CT1 measurement |30 to 300 ms 30 0
r
L 3 E wait time
CT2 operation type | 0: Heater burnout detection 0 0 |Displayed if a model with two CT
r Yy Y
L 3 q 1: Current measurement inputs is used.
r M CT2 output 0: Control output 1 0 0 |Displayed if a model with two CT
1: Control output 2 inputs is used and CT2 operation
L u
2: Event output 1 type is set to heater burnout
3: Event output 2 detection ([39=0).
4: Event output 3
r ( CT2 measurement 30 to 300 ms 30 0
L LI ( wait time
r Control output 1 1:4-20 mA 1 0 |Displayed if current output is
L LI E range 2:0-20 mA set as control output 1 by the
model No.
r Control output 1 0: MV 0 0 | The decimal point position of
L LI 3 type 1: Heating MV (for heating/cooling scaling low and high limits
control) If “Control output 1 type”is set to
2: Cooling MV (for heating/cooling MV or CT: 1 digit after the
control) decimal point
3:PV PV or SP: the same as the PV
4: PV (before applying ratio, bias, filter) decimal point position
5:SP
6: Deviation Thg unit for scaling low and high
7:CT1 current I'fmi'ts
8: CT2 current I C.c;ntrol output 1 type”is set to
9:Invalid MV % . .
10: SP+MV PV or SP: the same as the PV unit
11: PVAMV CT: A (current)
r Control output 1 —1999 to +9999 0.0 0
ling low limit
L LI Ll scaling fow fimi The decimal point position and unit vary
Control output 1 depending on the setting for “control 1000 | 0
[ Li S scaling high limit output 1 type”(L43).
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Display Item Description Initial | User Notes
value | level
r Control output 1 0to 9999 200 0 |[Displayed if control output 1
L LI E MV scaling width . . . . is set to current output by the
The decimal point position and unit are ;
th th f the PV model No. and if control output
€same as those ot the F. 1 type is set to SP+MV or PV+MV.
r A Control output 2 1:4-20 mA 1 0 |Displayed if current output is
L ( range 2:0-20 mA set as control output 2 by the
model No.
Control output 2 0: MV 3 0 . . "
E LI H type 1: Heating MV (for heating/cooling Th? deamz?l point p05|t|(?n and
control) unit of scaling low and hight
. . . . limits are the same as those of
2: Cooling MV (for heating/cooling | 1
control) control output 1.
3:PV
4: PV (before applying ratio, bias, filter)
5:SP
6: Deviation
7:CT1 current
8: CT2 current
9: Invalid
10: SP+MV
11: PV+MV
r Control output 2 —1999 to +9999 0 0
L LI q scaling low limit The decimal point position and unit vary
depending on the setting for control
r M Control output 2 output 2 type (C48). 1000 | 0
L (] scaling high limit
r ( Control output 2 0to0 9999 200 0 |Displayed if current output is set
L 5 ( MV scaling width . . . . as control output 2 by the model
The decimal point position and unit are cu B
th th f the PV No. and if “control output 2 type
© same as those o the FV- is set to SP+MV or PV-+MV.
E l—l Communication 0: CPL 0 0 |Displayed if a model with RS-485
type 1: Modbus™/ASCI| is used.
2: Modbus/RTU
3:PLClink
r Station address 1 to 127 (0: no communication) 0 0
L BS
r Transmission speed | 0:4800 bps 2 0
L E E 1: 9600 bps
2:19200 bps
3:38400 bps
Data format 0: 7 bits 1 0
E -= (data length) 1: 8 bits
r Data format 0: Even parity 0 0
L E H (parity) 1: Odd parity
2: No parity
r Data format 0: 1 bit 0 0
L E q (stop bit) 1: 2 bits
Communication 1to 250 ms 3 2
E -= B minimum response
time
r A Key operation mode | 0: Standard 0 2
L i 1: Special
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Display Item Description Initial | User Notes
value | level
r A [MODE] key function | 0: Invalid 1 0
L ( E 1: AUTO/MANUAL mode selection
2: RUN/READY mode selection
3: AT stop/start
4: LSP group selection
5:Release all DO latches
6: Invalid
7: User-defined bit 1
8: Invalid
- Mode display setup | Whether to display the settings in the 255 1
L | 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 3: AT stop/start display
No: 0. Yes: +8
Bit 4: DO latch release display
No: 0. Yes: +16
Bit 5: User-defined bit 1 ON/OFF display
No: 0. Yes: +32
Bits 6-7: Invalid
r = PV/SP display setup | Whether to show the following items on 15 1
the operation display is determined by
L M ,
the sum of the weights shown below.
Bit 0: PV
No: 0. Yes: +1
Bit 1: SP
No: 0. Yes: +2
Bit 2: LSP group No.
No: 0. Yes: +4
Bits 3-7: Invalid
r 1 MV display setup Whether to show the following items on 15 1
the operation display is determined by
L l EI .
the sum of the weights shown below.
Bit 0: MV
No: 0. Yes: +1
Bit 1: Heating MV / cooling MV
No: 0. Yes: +2
Bit 2: Invalid
Bit 3: AT progress
No: 0. Yes: +8
Bits 4-7: Invalid
r A EV display setup 0: Do not show internal event settingson| 0 1
L ( E 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
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Display

Item

Description

Initial
value

User
level

Notes

M
-
-

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

0

=
—
()

CT input current
display setup

0: Do not show the CT current on the
operation display

1: Show the CT1 current on the operation
display

2: Show the CT1 and CT2 currents on the
operation display

User level

0: Simple configuration
1: Standard configuration
2: Advanced configuration

|
—
0

Status indicator

0: Not used (always off)

1: Blinks when sending RS-485
communication data

2: Blinks when receiving RS-485
communication data

3: OR (logical sum) of all DI states

4: Always OFF

r
(N

Number of CT1
turns

0: 800
1-40: CT turns divided by 100

Number of CT1
power wire passes

0:1
1-6:The set value

qc

Number of CT2
turns

0:800
1-40: CT turns divided by 100

A4

Number of CT2
power wire passes

0:1
1-6:The set value

Displayed if a model with two CT
inputs is used.

1

PV input failure
(under range) type

0:-10%FS
1: =5 mV (valid only when [0 {(PV input
range type) is set to 17 or 23.)

F e e

al=

Sampling cycle

1:50 ms

2:100 ms
3:300 ms
4:500 ms
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H Event configuration bank
Bank selection: EulF

Display Item Description Initial | User Notes
value | level

:No event 0 0
: PV high limit

: PV low limit

: PV high and low limits
: Deviation high limit

0]
( conf. 1 operation 1
2
3
4
5: Deviation low limit
6
7
8
9

Internal event 1
E i
]I
type

: Deviation high and low limits
: Deviation high limit (final SP reference)
: Deviation low limit (final SP reference)
: 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: Heater 1 burnout/overcurrent

17: Heater 1 short circuit

18: Heater 2 burnout/overcurrent

19: Heater 2 short circuit

20: Loop diagnosis 1

21: Loop diagnosis 2

22: Loop diagnosis 3

23: Alarm (status)

24: READY (status)

25: MANUAL (status)

26: Invalid

27: AT in execution (status)

28: During SP ramp (status)

29: Control direct action (status)

30: Invalid
31:Invalid
32:Timer (status)
33:Invalid
i Internal event 1 “1st digit” (2nd, etc.) means the first digit 0
E (| E conf. 2 (etc.) from the right.
: 1st digit: 0: Direct 0
Direct/reverse 1: Reverse
2nd digit: Standby | 0: None 0
1: Standby
2: Standby + standby when the SP is
changed
3rd digit: 0: Continues 0
Event state in 1: Forced OFF
READY mode
4th digit: Undefined |0 0
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conf.3
1st digit: Alarm OR
2nd digit: Special OFF
3rd digit:

Delay time unit
4th digit: Undefined

Display Item Description Initial | User Notes
value | level
i Internal event 1 “1st digit” (2nd, etc.) means the first digit 2
E (| conf. 3 (etc.) from the right.
‘ 1st digit: Alarm OR | 0: None 0
1: Alarm direct + OR operation
2: Alarm direct + AND operation
3: Alarm reverse + OR operation
4: Alarm reverse + AND operation
2nd digit: Special OFF | 0: No special OFF 0
1:If the main setting for the event is 0,
the event is OFF.
3rd digit: 0:0.1s 0
Delay time unit 1:1s
2:1 min
4th digit: Undefined |0 0
o Internal event 2 Same as internal event 1 configuration 1 0 0
E E L conf. 1 operation
° type
r Internal event 2 0000 | O
E E L E conf.2
: 1st digit:
Direct/reverse
2nd digit: Standby
3rd digit:
Event state in
READY mode
4th digit: Undefined
r Internal event 2 Same as internal event 1 configuration 3 | 0000 | 2
E E L 3 conf. 3
: 1st digit: Alarm OR
2nd digit: Special OFF
3rd digit:
Delay time unit
4th digit: Undefined
r o Internal event 3 Same as internal event 1 configuration 1 0 0
E 3 L conf. 1 operation
° type
r Internal event 3 Same as internal event 1 configuration 2 | 0000 0
E 3 L E conf.2
* 1st digit:
Direct/reverse
2nd digit: Standby
3rd digit:
Event state in
READY mode
4th digit: Undefined
Internal event 3 Same as internal event 1 configuration 3 | 0000 | 2
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Display

Item

Description

Initial
value

User
level

Notes

EHLC

Internal event 4
conf. 1 operation

type

Same as internal event 1 configuration 1

0

EHLC

Internal event 4
conf. 2
1st digit:
Direct/reverse
2nd digit: Standby
3rd digit:
Event state in
READY mode
4th digit: Undefined

Same as internal event 1 configuration 2

0000

EHLS

Internal event 4
conf. 3
1st digit: Alarm OR
2nd digit: Special OFF
3rd digit:

Delay time unit
4th digit: Undefined

Same as internal event 1 configuration 3

0000

Internal event 5
conf. 1 operation

type

Same as internal event 1 configuration 1

Internal event 5
conf. 2
1st digit:
Direct/reverse
2nd digit: Standby
3rd digit:
Event state in
READY mode
4th digit: Undefined

Same as internal event 1 configuration 2

0000

ESC3

Internal event 5
conf.3
1st digit: Alarm OR
2nd digit: Special OFF
3rd digit:

Delay time unit
4th digit: Undefined

Same as internal event 1 configuration 3

0000
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H Dl assignment bank
Bank selection: d!

Display

Item

Description

Initial
value

User
level

Notes

Internal contact 1
operation type

0: No function

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: RUN/READY selection

8: AUTO/MANUAL selection

9: Invalid

10: AT stop/start

11: Invalid

12: Control operation (direct/reverse)
(Operates as configured / reversed
operation)

13: SP ramp enabling/disabling

14: PV hold
(disabled/enabled)

15: PV max. hold
(disabled/enabled)

16: PV min. hold
(disabled/enabled)

17:Timer stop/start

18: Release/continue all DO latches

19: Advance (disabled/enabled)

20: SP step hold
(disabled/enabled)

0

Internal contact 1
input bit function

0: Not used (use the default input)
1: Function 1, (A and B) or (Cand D)
2: Function 2, (A or B) and (C or D)
3: Function 3, (AorBor CorD)

4: Function 4, (A and B and C and D)

If a model with digital inputs is
used, if 0 (not used) is selected,
internal contact 1 reflects the
state of digital input 1.
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Display Item Description Initial | User Notes
value | level
[ Internal contact 1 0: Normally open (normally off = 0) 2 2 | Displayed if internal contact 1
( a input assignment A | 1: Normally closed (normally on = 1) input bit function is set to one of
* 2:DI functions 1-4 (d' i2 = 0).
3:DI2
4to 9:Invalid
10: Internal event 1
Internal contact 1 11:Internal event 2 0 2
| . - 12: Internal event 3
|.L| input assignment B 13:Internal event 4
14: Internal event 5
15 to 17: Invalid
18: User-defined bit 1
19: User-defined bit 2
Internal contact 1 20: User-defined bit 3 0 2
= S input assignment C | 21: User-defined bit 4
. 22: MANUAL
23: READY
24: Invalid
25: AT (Auto-Tuning)
26: During SP ramp
[ !nternal c_ontact 1 27 Invalid 0 2
|_E input assignmentD | 50 5o
29: PV alarm
30: Invalid
31:[MODE] key status
32: Event output 1 terminal status
33: Control output 1 terminal status
(71 Internal contact 1 “1st digit” (2nd, etc.) means the first digit 2 | Displayed if internal contact 1
i polarity A to D (etc.) from the right. input bit function is set to one of
: 1st digit: Polarity A | O: Direct 0 functions 1-4 (d! 12 =0).
(polarity of input 1: Reverse
assignment A)
2nd digit: Polarity B 0
(polarity of input
assignment B)
3rd digit: Polarity C 0
(polarity of input
assignment C)
4th digit: Polarity D 0
(polarity of input
assignment D)
[ Internal contact 1 0: Direct 0 2
( E polarity 1: Reverse
[ Internal contact 1 0: All internal events 0 2 | Displayed if internal contact 1
( q internal event No. 1 to 5: Internal event No. operation type is set to timer
° assignment stop/start (di 1 1=17).
( Internal contact 2 Same as internal contact 1 operation 0 0
E ( operation type type
0to 20
E Internal contact 2 Same as internal contact 1 input bit 0 2 | Ifa model with digital inputs is

input bit function

function

0: Not used (use the default input)
1-4: Functions 1-4

used, if 0 (not used) is selected,
internal contact 2 reflects the
state of digital input 2.
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i

input bit function

function

0: Not used

1-4: Functions 1-4

Display Item Description Initial | User Notes
value | level
\ Internal contact 2 Same as internal contact 1 input 3 2 | Displayed if internal contact 2
input assignment A | assignment A to D input bit function is set to one of
)
: functions 1-4 (d! 2¢ = 0).
| Internal contact 2 01033 0 2
input assignment B
) p 9
| Internal contact 2 0 2
input assignment C
) p 9
| Internal contact 2 0 2
input assignment D
)
I = Internal contact 2 “1st digit” (2nd, etc.) means the first digit 2
d ) E ( polarity A to D (etc.) from the right.
: 1st digit: Polarity A | 0: Direct 0
(polarity of input 1: Reverse
assignment A)
2nd digit: Polarity B 0
(polarity of input
assignment B)
3rd digit: Polarity C 0
(polarity of input
assignment C)
4th digit: Polarity D 0
(polarity of input
assignment D)
| Internal contact 2 0: Direct 0 2
d ) E H polarity 1: Reverse
| Internal contact 2 0: All internal events 0 2 | Displayed if internal contact 2
d ) E q internal event No. 1 to 5: Internal event No. operation type is set to timer
* assignment stop/start (di 2 1=17).
| ( Internal contact 3 Same as internal contact 1 operation type| 0 0
tion t
dl 3 ( operation type 0t0 20
Internal contact 3 Same as internal contact 1 input bit 0 2
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Display Item Description Initial | User Notes
value | level
Internal contact 3 Same as internal contact 1 input 4 2 |Displayed if internal contact 3
3 a input assignment A | assignment A to D input bit function is set to one of
L functions 1-4 (d! 3¢ = 0).
Internal contact 3 0to33 0 2
3 LI input assignment B
Internal contact 3 0 2
3 S input assignment C
Internal contact 3 0 2
3 E input assignment D
= Internal contact 3 “1st digit” (2nd, etc.) means the first digit 2
polarity Ato D (etc.) from the right.
| y
: 1st digit: Polarity A | 0: Direct 0
(polarity of input 1: Reverse
assignment A)
2nd digit: Polarity B 0
(polarity of input
assignment B)
3rd digit: Polarity C 0
(polarity of input
assignment C)
4th digit: Polarity D 0
(polarity of input
assignment D)
Internal contact 3 0: Direct 0 2
3 E polarity 1: Reverse
Internal contact 3 0: All internal events 0 2 |Displayed if internal contact 3
3 q internal event No. 1 to 5: Internal event No. operation type is set to timer
° assignment stop/start (d! 31=17).
( Internal contact 4 Same as internal contact 1 operation 0 0
LI ( operation type type
0to 20
Internal contact 4 Same as internal contact 1 input bit 0 2

input bit function

function

0: Not used
1-4: Functions 1-4
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5S¢

input bit function

function

0: Not used
1-4: Functions 1-4

Display Item Description Initial | User Notes
value | level
\ Internal contact 4 Same as internal contact 1 input 3 2 | Displayed if internal contact 4
d ) LI 3 input assignment A | assignment A to D input bit function is set to one of
: functions 1-4 (d! 22 = 0).
| Internal contact 4 01033 0 2
d [ LI Ll input assignment B
| Internal contact 4 0 2
d ) LI S input assignment C
| Internal contact 4 0 2
d ) LI E input assignment D
I = Internal contact 4 “1st digit” (2nd, etc.) means the first digit 2
d ) LI ( polarity A to D (etc.) from the right.
: 1st digit: Polarity A | 0: Direct 0
(polarity of input 1: Reverse
assignment A)
2nd digit: Polarity B 0
(polarity of input
assignment B)
3rd digit: Polarity C 0
(polarity of input
assignment C)
4th digit: Polarity D 0
(polarity of input
assignment D)
| Internal contact 4 0: Direct 0 2
d ) LI H polarity 1: Reverse
| Internal contact 4 0: All internal events 0 2 | Displayed if internal contact 4
d ) LI q internal event No. 1 to 5: Internal event No. operation type is set to timer
* assignment stop/start (di 2 1=17).
| ( Internal contact 5 Same as internal contact 1 operation 0 0
d ) 5 ( operation type type
0to 20
Internal contact 5 Same as internal contact 1 input bit 0 2

6-32




Chapter 6. Displayed Items and Settings

Display Item Description Initial | User Notes
value | level
Internal contact 5 Same as internal contact 1 input 3 2 |Displayed if internal contact 5
5 a input assignment A | assignment A to D input bit function is set to one of
° functions 1-4 (d! 2¢ = 0).
Internal contact 5 0to33 0 2
S LI input assignment B
Internal contact 5 0 2
5 S input assignment C
Internal contact 5 0 2
5 E input assignment D
= Internal contact 5 “1st digit” (2nd, etc.) means the first digit 2
polarity Ato D (etc.) from the right.
| y
: 1st digit: Polarity A | 0: Direct 0
(polarity of input 1: Reverse
assignment A)
2nd digit: Polarity B 0
(polarity of input
assignment B)
3rd digit: Polarity C 0
(polarity of input
assignment C)
4th digit: Polarity D 0
(polarity of input
assignment D)
Internal contact 5 0: Direct 0 2
5 E polarity 1: Reverse
Internal contact 5 0: All internal events 0 2 |Displayed if internal contact 5

5H

)

internal event No.
assignment

1 to 5: Internal event No.

operation type is set to timer
stop/start (di 2 1=17).
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l DO assignment bank
Bank selection: do

Display

Item

Description

Initial
value

User
level

Notes

okt {1

Control output 1
operation type

0: Default output

1: MV ON/OFF status 1 (ON/OFF control
output, time proportional output,
heating time proportional output of
heating/cooling control)

2: MV ON/OFF status 2 (cooling time
proportional output of heating/
cooling control

:Function 1, (A and B) or (C and D)
: Function 2, (A or B) and (C or D)
:Function 3, (A or Bor Cor D)

: Function 4, (A and B and C and D)

0

Displayed if control output 1 is
set to relay output or voltage
pulse output by the model No.

For control output 1, the default
outputis MV1.

Control output 1
output assignment A

Control output 1
output assignment B

Control output 1
output assignment C

Control output 1
output assignment D

:Normally closed (normally on = 1)
:Internal event 1
: Internal event 2
:Internal event 3
5:Internal event 4
6: Internal event 5
7 to 13: Invalid
14: MV ON/OFF status 1
15: MV ON/OFF status 2
16 to 17: Invalid
18:DI1
19: DI2
20 to 25: Invalid
26: Internal contact 1
27: Internal contact 2
28: Internal contact 3
29: Internal contact 4
30: Internal contact 5
31 to 33: Undefined
34: User-defined bit 1
35: User-defined bit 2
36: User-defined bit 3
37: User-defined bit 4
38: MANUAL
39: READY
40: Invalid
41: AT (Auto-Tuning)
42: During SP ramp
43: Invalid
44: Alarm
45: PV alarm
46: Invalid
47: [MODE] key status
48: Event output 1 terminal status
49: Control output 1 terminal status

3
4
5
6
0: Normally open (normally off = 0)
1
2
3
4

14

Displayed if relay output or
voltage pulse output is set as
control output 1 by the model
No. and control output 1
operation type is set to one of
functions 1-4 (ok | 1> 2).
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Display Item Description Initial | User Notes
value | level
[ Control output 1 “1st digit” (2nd, etc.) means the first digit 2 |Displayed if relay output or
D t ( polarity Ato D (etc.) from the right. voltage pulse output is set as
: 1st digit: Polarity A | 0: Direct 0 control output 1 by the model
2nd digit: Polarity B | 1: Reverse 0 No. anc.i control‘output 1
— - operation type is set to one of
3rd digit: Polarity C 0 functions 1-4 (ak | > 2).
4th digit: Polarity D 0
(71 Control output 1 0: Direct 0 2
D t (| polarity 1: Reverse
[ Control output 1 0: Do not latch 0 2
0 t | E latch 1: Latch when ON
* 2: Latch when OFF (except for
initialization at power-on)
[ Control output 2 Same as control output 1 operation type 0 2 | Displayed if voltage pulse
D t E. ( operation type 0: Default output gutt[r)]itr:;j;a’zcc)ontrol output 2
1: MV y '
2: MV2 For control output 2, the default
3-6: Functions 1-4 output is MV2.
Control output 2 Same as control output 1 output 15 2 | Displayed if voltage pulse
D t E E output assignment A | assignment A to D output is set as control output
d 0t0 49 2 by the model No. and control
Control output 2 ° 0 2 | output 2 operation type is set to
O t E 3 output assignment B one of functions 1-4 (at2 | > 2).
Control output 2 0 2
D t E Ll output assignment C
Control output 2 0 2
0 t E S output assignment D
Control output 2 “1st digit” (2nd, etc.) means the first digit 2
0 t E E polarity Ato D (etc.) from the right.
: 1st digit: Polarity A | 0: Direct 0
2nd digit: Polarity B | 1: Reverse 0
3rd digit: Polarity C 0
4th digit: Polarity D 0
= Control output 2 0: Direct 0 2
(] t E ( polarity 1: Reverse
Control output 2 0: Do not latch 0 2
(] t E E latch 1: Latch when ON
* 2: Latch when OFF (except for
initialization at power-on)
Event output 1 Same as control output 1 operation type 0 2 | Displayed if a model with event

operation type

0: Default output
1: MV1
2: MV2
3-6: Functions 1-4

output 1is used.

For event output 1, the default
output is internal event 1.

6-35



Chapter 6. Displayed Items and Settings

EucB

1: Latch when ON
2: Latch when OFF (except for
initialization at power-on)

Display Item Description Initial | User Notes
value | level
[ Event output 1 Same as control output 1 output 2 2 | Displayed if event output 1 is
E oo E output assignment A | assignment A to D selected by the model No. and
° 0t0 49 event output 1 operation type
[ Event output 1 ° 0 2 |is set to one of functions 1-4
E (W 3 output assignment B (Eut!>2).
[ Event output 1 0 2
E oo '-l output assignment C
[ Event output 1 0 2
E (W S output assignment D
[ Event output 1 “1st digit” (2nd, etc.) means the first digit 2
E (W E polarity A to D (etc.) from the right.
: 1st digit: Polarity A | 0: Direct 0
2nd digit: Polarity B | 1: Reverse 0
3rd digit: Polarity C 0
4th digit: Polarity D 0
(1 Event output 1 0: Direct 0 2
E ool polarity 1: Reverse
[ Event output 1 latch | 0: Do not latch 0 2
E (I E 1: Latch when ON
. 2: Latch when OFF (except for
initialization at power-on)
( Event output 2 Same as control output 1 operation type 0 2 | Displayed if a model with event
E L E [ operation type 0: Default output output 2 is used.
1: MV1 For event output 2, the default
2: MV2 output is internal event 2.
3-6: Functions 1-4
Event output 2 Same as control output 1 output 3 2 | Displayed if event output 2 is
E (| E E output assignment A | assignment A to D selected by the model No. and
° 0t0 49 event output 2 operation type
Event output 2 0 0 2 |is set to one of functions 1-4
E (Il E 3 output assignment B (Eud !> 2).
Event output 2 0 2
E N E Ll output assignment C
Event output 2 0 2
E (] E S output assignment D
Event output 2 “1st digit” (2nd, etc.) means the first digit 2
E N E E polarity Ato D (etc.) from the right.
* 1st digit: Polarity A | 0: Direct 0
2nd digit: Polarity B | 1: Reverse 0
3rd digit: Polarity C 0
4th digit: Polarity D 0
= Event output 2 0: Direct 0 2
E (| E ( polarity 1: Reverse
Event output 2 latch | 0: Do not latch 0 2
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Display Item Description Initial | User Notes
value | level
[ Event output 3 Same as control output 1 operation type 0 0 [Displayed if a model with event
E L 3. ( operation type 0: Default output output 3 is used.
1: MV1 For event output 3, the default
2: MV2 output is internal event 3.
3-6: Functions 1-4
Event output 3 Same as control output 1 output 4 2 |Displayed if event output 3 is
E (N 3 E output assignment A | assignment A to D selected by the model No. and
hd 0t0 49 event output 3 operation type
Event output 3 ° 0 2 |is set to one of functions 1-4
E L 3 3 output assignment B (Eu3!>2).
Event output 3 0 2
E N 3 Ll output assignment C
Event output 3 0 2
E (N 3 S output assignment D
Event output 3 “1st digit” (2nd, etc.) means the first digit 2
E L 3 E polarity Ato D (etc.) from the right.
: 1st digit: Polarity A | 0: Direct 0
2nd digit: Polarity B | 1: Reverse 0
3rd digit: Polarity C 0
4th digit: Polarity D 0
= Event output 3 0: Direct 0 2
E (N 3 ( polarity 1: Reverse
Event output 3 latch | 0: Do not latch 0 2

EudB

1: Latch when ON
2: Latch when OFF (except for
initialization at power-on)
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B User function bank
Bank selection: LiF

Display Item

Description

Initial
value

User
level

Notes

User function 1

C

User function 2

C

User function 3

C

User function 4

CZ

User function 5

C

User function 6

C

User function 7

|
|0 || |y

C

User function 8

T T T T T T | T
|

|
(]

C

Displayed characters are defined for
each item. The following are special
cases.

P-_:  Proportional band of the PID in

use
i -—: Integral time of the PID in use

d-_: Derivative time of the PID in use

rE-_: Manual reset of the PID in use
oL-_: MV low limit of the PID in use
oH-_: MV high limit of the PID in use

P-_L: Proportional band for cooling of

the PID in use

in use

d-.L: Derivative time for cooling of the

PID in use

oL.-L: MV low limit for cooling of the PID

inuse

oH-T: MV high limit for cooling of the

PID in use

_L: Integral time for cooling of the PID

Only the settings that can be
displayed can be registered. (For
example, manual reset of the
PID constants can be registered
when integral time = 0)

Registered settings are added
to the end of the list of settings
that are shown on the operation
display.
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H Lock bank

Bank selection: Lol

Display Item Description Initial | User Notes
value | level
\ r Key lock 0: All settings can be specified. 0 0 |[The setting can be specified if
L D L 1: Mode, event, operation display, SP, the two sets of passwords (1A
UF, lock, manual MV, and [MODE] key and 1B, 2A and 2B) match.

operation can be specified.

2: Operation display, SP, UF, lock, manual
MV, and [MODE] key operation can be
specified.

3: UF, lock, manual MV, and [MODE] key
operation can be specified.

The [MODE] key operation,

MV in MANUAL mode, key

lock, password display, and
passwords 1A to 2B can be
specified when any value from 0
to 3 is set for key lock (Lol).

'md r Communication lock | 0: Unlocked 0 2
LL D L 1: Locked
) r Loader lock 0: Unlocked 0 2
L D L 1: Locked
Password display 0to 15 0 0 |[Resetto 0 each time the power
P H 5 S 5: Displays passwords 1A to 2B is turned on.
Password 1A 0000 to FFFF (hex) 0000 | O [The setting can be specified if
(
P S | H password display (PASS) is set to
5 and the two sets of passwords
P S E H Password 2A 0000 to FFFF (hex) 0000 | O [(1Aand 1B, 2A and 2B) match.
[ Password 1B 0000 to FFFF (hex) 0000 | O [Displayed if password display
P S | h (PRSS) is set to 5.

P S E b Password 2B 0000 to FFFF (hex) 0000 0
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H Instrument information bank
Bank selection:! d

password 9

Display Item Description Initial | User Notes
value | level

\ Mo ROM ID LYAYS 16 - 2 | ROM firmware identification
) d N Setting cannot be changed
\ M ROM version 1 - 2
| did
\ r ROM version 2 - 2
) diid
\ M Loader information - 2
| dUM
\ M EST Information - 2
| diS
\ M Manufacturing date | Year — 2000 - 2 | Date of manufacture and serial
) d E code (year) ) e No.

U Example: Year 2021 is "21 Setting cannot be changed
\ Mol Manufacturing date | Month + (day + 100) - 2
| o code (month, day) Example: Dec. 1is“12.01”
\ M Serial No. - 2
| dU
\ m Model No. - 2 | Product identification code
) d [N q Setting cannot be changed
\ i Model information - 2
) d (N}
\ (1 Production site code - 2
| I:I (|

M Advanced function | 0000 to FFFF (hex) 0000 2
F P oo password 1

M Advanced function | 0000 to FFFF (hex) 0000 2
F P ] password 2

m Advanced function | 0000 to FFFF (hex) 0000 2
F P ] password 3

M Advanced function | 0000 to FFFF (hex) 0000 2
F P ] password 4

M Advanced function | 0000 to FFFF (hex) 0000 2
F P N password 5

M Advanced function | 0000 to FFFF (hex) 0000 2
F P W] E password 6

Mo Advanced function | 0000 to FFFF (hex) 0000 2
F N password 7

M Advanced function | 0000 to FFFF (hex) 0000 2
F P W] password 8

Advanced function | 0000 to FFFF (hex) 0000 2
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Display Item Description Initial | User Notes
value | level
e Advanced function | 0000 to FFFF (hex) 0000 2
F P 1N password 10
vanced function to ex
(1 Ad d f i 0000 to FFFF (hex) 0000 2
F P i password 11
[ Advanced function | 0000 to FFFF (hex) 0000 2
F P |E password 12
vanced function to ex
[ Ad d f i 0000 to FFFF (hex) 0000 2
F P ( 3 password 13
[ Advanced function | 0000 to FFFF (hex) 0000 2
F P |L| password 14
vanced function to ex
[ Ad d f i 0000 to FFFF (hex) 0000 2
F P |S password 15
vanced function | 0000 to ex| 0000 2
Ad df i FFFF (hex)

FP b

password 16
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Chapter 7. CPL Communication Function

7-1 Overview of Communications

If a model with RS-485 communication is used, this device 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 CPL communications.

M Features

The features of the C1M’s communication functions are as follows:
« Up to 31 C1M units can be connected to a single master station (host device).

o Almost all of the parameter data of this device can be communicated.
(&4 Chapter 10. List of Communication Data

» 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 r E LI 0: CPL 0 Simple,
L 1: Modbus/ASClI standard,
advanced
2: Modbus/RTU
3: PLClink
Station address r E 5 0: No communication 0
L 1to 127
Transmission speed r E E 0: 4800 bps 2
L 1: 9600 bps
2:19200 bps
3: 38400 bps
Data format (data r T 0: 7 bits 1
length) L E V11: 8 bits
Data format (parity) r E E 0: Even parity 0
L 1: Odd parity
2: No parity
Data format (stop bit) r E q 0: 1 bits 0
L 1: 2 bits
Communication N 1to 250 ms 3 Advanced
minimum response time | |_ (TN

E] Handling Precautions:

« The settings can be configured using the keys on this device or Smart
Loader Package model SLP-C1F. RS-485 communications cannot be used
for configuration.
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B Communication procedure

7-2

The communication procedure is as follows.

(1) The host device (master station) sends an instruction message to one C1M
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/ASClII,
Modbus/RTU, PLC link) to the same RS-485 transmission line is not
allowed.
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7-2 Message Structure

Hl Message structure

H Data link layer

@ Overview

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 communications such as
the destination of the communication message and the check information of the
message.

o 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.

02h{ i 1 @ is8H{ i i @ 1 103H! |  {ODH|0AH;
Istx]| 0 [ 1 x| lerx] | [ar][LF]
Ml @ 1 e @] (5) HORN I
| Data link layer | Application layer | Data link layer |
| 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)

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 This device 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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7-4

@ List of data link layer data definitions

The following list shows the definitions for data in the data link layer.

@ Description of data items

Data name Character code Number 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
2-digit hexadecimal character message
codes.
Delimiter CR (ODH), LF (0AH) 2 End of message
o STX (02H)

When STX is received, this device interprets it as the start of a command
message. No matter what has been received previously, upon receiving STX, this
device begins processing a new message. In this way, if an instruction message
contains an error due to electromagnetic noise, etc., this device can respond to
the next proper message (a resent message, etc.) from the master station.

« Station address

This device 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.

This device returns a response message that includes its own station address. The
station address can be specified by [BS (station address). Note that, if the station
address is set to 0 (30H 30H), this device does not respond even if the station
addresses match.

o Sub-address

Set the sub-address to 00 (30H 30H), because this device does not use sub-
addresses.

However, this device will return a response message that includes a received sub-
address.

o 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. This device 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.
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« 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.
» 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 (1st byte of the command)
S: 53H (2nd byte of the command)
(omitted)

ETX:03H

(1) Add the character codes in the message from STX through ETX in single
byte units. The addition calculation in single byte units is as follows:
02H + 30H + 31H + 30H + 30H + 58H + 52H + 53H + ... + 03H
The result of this calculation 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.
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H Application layer

7-6

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

un

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
records to read

RS and WS commands: decimal value (e.g., 1)

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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7-3 Description of Commands

H Continuous data read command (RS command)

@ Instruction message

@ Response message

This command reads data from consecutive addresses in one 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.

RiS|,]19t1:i0:1 W], |1
m 1@ (©) 2|4

Application layer

1) Continuous data read command
2) Data delimiter
3) Starting word address

(
(
(
(4) Read data count

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)

0:0],
m (@ 3)

« Normal termination (reading of multiple data records)

0:0], , ,
m (@ 3) ) 4 () (5)

« Abnormal termination

X | x | Atermination code indicating an error is entered in place of XX.

£ 7-6 List of Termination Codes (p. 7-15) (for details about termination
(1) codes)

(1) Termination code
(2) Data delimiter

(3) Read data 1
4)
(5)

4) Read data 2 to (n—1)
5) Read data n

@® Maximum read data count per message

64 words
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H Continuous data write command (WS command)

7-8

@ Instruction message

@ Response message

This command writes data to consecutive addresses.

The figure below shows the structure of the application layer of a “write” instruction
message.

WiS|, | 157081 WL, |1]|,]61:5
M @ 3) @@ @] 6

(1) Write command

(2) Data delimiter

(3) Starting word address
4

5)

4) Write data (1st word)
5) Write data (2nd word)

The figure below shows the structure of the application layer of a response message
for a write command.

« Normal termination

0:0
(M

o Abnormal termination or warning
X | X A termination code indicating an error is entered in place of XX.

€5 7-6 List of Termination Codes (p. 7-15) (for details about termination
(1) codes)

(1) Termination code

@® Maximum write data count per message

64 words
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M Fixed-length continuous data read command (RD command)

@ Instruction message

@ Response message

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.

The read starting word address (four hexadecimal digits) and the read data count
(four hexadecimal digits) are sent.

R:iD
(M ) 3)

(1) Fixed-length continuous data read
command

(2) Starting word address
(3) Read data count

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)

0:0
m )

« Normal termination (reading of multiple data records)
AR
0o //
(3)

M )

4

« Abnormal termination
A termination code indicating an error is entered in place of XX.

> 7-6 List of Termination Codes (p. 7-15) (for details about termination
(1) codes)

X1 X

(1) Termination code
(2) Read data 1

(3) Read data 2 to (n—1)
(4) Read datan

@® Maximum read data count per message

64 words
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M Fixed-length continuous data write command (WD command)

@ Instruction message

@ Response message

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.

The write starting word address (four hexadecimal digits) and data to be written
(four x n hexadecimal digits) is sent.

« Writing of one data record

Wi D
M () (3)

« Writing of multiple data records

Wi D
) ) 3)

-\.l/
-\4

—_
£
=
—
w
~

(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

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

0:0
M

« 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. 7-15) (for details about termination
M codes)

(1) Termination code

@® Maximum write data count per message

64 words
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M Fixed-length random data read command (RU command)

@ Instruction message

@ Response message

This command reads random (non-consecutive) data in two-byte units.

The word address (four hexadecimal digits) of the data to be read is sent in the
specified order.

) )
Riufo:o0 //

M ) 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

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

00 //

m ) 3) 4

« Abnormal termination

X | x A termination code indicating an error is entered in place of XX.

3 7-6 List of Termination Codes (p. 7-15) (for details about termination
(1) codes)

(1) Termination code
(2) Read data 1

(3) Read data 2 to (n—1)
(4) Read datan

@® Maximum read data count per message

64 words
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M Fixed-length random data write command (WU command)

@ Instruction message

@ Response message

This command writes data to random (non-consecutive) addresses in two-byte
units. Data is expressed in four hexadecimal digits.

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.

) )
I /)

(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

— o~ o~ o~ o~ —~

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

0:0
M

« 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. 7-15) (for details about termination
(1) codes)

(1) Termination code

@ Maximum write data count per message

64 words
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Definition of Word Addresses

Il RAM and EEPROM areas of data addresses

Word addresses are categorized as follows:

Chapter 7. CPL Communication Function

Word address
(Hexadecimal)

Name

Notes

273W to 14859W
(0111 to 3A0B)

RAM access word
address

Reading and writing of these addresses
are both performed on RAM.

Since writing is not performed to
EEPROM, the value returns to that stored
in EEPROM when the power is turned off
and back on.

16657W to 31243W
(4111 to 7A0B)

EEPROM access
word address

Writing is performed to both RAM and
EEPROM, but reading is performed only
on RAM.

Since writing is also performed to
EEPROM, the value does not change even
when the power is turned off and back
on.

E] Handling Precautions:

« The number of EEPROM erase/write cycles is limited (about 100,000 cycles).
Accordingly, it is recommended that very frequently written parameters be
written to RAM, which does not have a limitation on cycles. Note, however,
that the data written to the RAM area is overwritten with the EEPROM area
data when the power is turned on.

l Write data range

H Write conditions

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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7-5

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

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

Numerical value
=zero

Cannot be omitted.

Be sure to use“0."

Other Numerical values may be prefixed with a
unnecessary “—"expressing a negative number.
h

characters Any other characters cannot be
appended.
The "+" sign must not be appended to
indicate positive numerical values.

Range of —32768 to +32767

available

numerical values

Values outside this range are not
allowed.

message.

H RD, WD, RU, and WU commands

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

Numerical value
=zero

Cannot be omitted.

Be sure to use “0000."

Other Cannot be appended.
unnecessary

characters

Range of 0000H to FFFFH
available

numerical values

message.
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List of Termination Codes

If an error occurred in the application layer, a termination code indicating error is returned in a response message.

performed.

Termination Description Process Example
code

00 Normal termination All the processing has completed
successfully.

929 Undefined command Only the termination code is AA,1001W,1

Other errors returned. The message is not RX03ES0001
processed.

10 Numerical value conversion error Processing is aborted when a RS,1001W,100000

« A numerical value of 7 digits or more CONVErSION Errororarange error | gs,01001W,1
has occurred. RS +1001W1
« A figure other than 0 of which the leading - . ' '
digitis 0 (Processing is performed until WS,1021W,1
just before the abnormality RDO3E9000>
» The conversion result is 65535 or greater, |occurs)
or-65536 or smaller. RUO103E9
« Other obvious illegal representation of
an integer
22 The value of read data is outside the The high limit or low limit
specified range. value is read from the
« The decimal point position is changed :ﬁgﬁosﬁ:eg \:JV:: a;:loccllreess;,n
and the value becomes —32769 or . 9 P 9
continues.
smaller, or 32768 or larger.
The value of written data is outside the Processing is continued (Example: Specified range
specified range. excluding the relevant word for 5001Wis0to 1)
address. (Processing aborted)
WS,5001W,3000
WD13890BB8
WU0013890BB8
23 Writing disabled due to instrument set Processing is continued
value conditions, instrument external excluding the relevant word
conditions, 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 RDO3E90064
processed.

41 Word address out of the range Only the termination code is RS,100000W,1

« Out of the range between 256 and 65534 rertoucrer::;(:.dThe message is not RD03G90001
P ' RU00$3E903EA
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 | s 2101W,100000
di inq is not
« —32769 or smaller, or 32768 or greater | oo oo Ng Processing s no WDO3E900010XXX
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« AL74: Nonvolatile memory error

« AL80: Nonvolatile memory not initialized
« AL81: Setting value area error

» AL82: Adjustment value area error

« AL83: Internal system error

» AL84: Setting value initialization error

« AL95: Setting value error

» AL96: Adjustment value error

returned. The message is not

processed.

Termination Description Process Example
code
83 Any of the following alarms has occurred: | Only the termination code is
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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 (this device).

@ 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 this device 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 10ms 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 Instruction Response Instruction Response
message message message message

1

2)

End of transmission by master station — Transmission start time of this device
= 2000 ms max.

End of transmission by this device — Transmission start time of master station
=10 ms min.

M 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:

Master station =
Driver control (enable) | (disable)

Transmission ’ Valid data " Valid data

line

(1) 4

(Instruction message) (Response message)

This device H
Driver control (disable) | (enable)
(2) (3)
~—P
End of transmission by master station End of transmission by this device
(1) End of transmission by master station — Driver disable time = 500 ps max.
(2) End of reception by this device — Driver enable time = Response time-out
setting (C10) or longer
(3) End of transmission by this device — Driver disable time = 10 ms max.
(4) End of reception by master station — Driver enable time = 10 ms min.
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7-8  Precautions for Creating Communication Programs for
the Master Station

Keep the following points in mind when creating a communication program.

o This device takes a maximum of two seconds before it sends a response. Therefore, specify the response
monitoring time to two seconds.

+ 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.

o 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.

B Communication program example

A sample program is installed in the folder in which Smart Loader Package
SLP-C1F 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.

E] Handling Precautions:

« Azbil Corporation will not be liable for any loss or damage caused by applying
this sample program.

@ Before executing the sample program

Check the settings for communication type, station address, transmission speed and
data format of the instrument.
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@ Compiling
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 cl 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

® 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

« Setup for communication
Call open () and initialize the RS-232C port.

« Executing commands
Set a desired character string in “command” and call AppCPL().

7-19
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8-1 Overview of Communications

If a model with RS-485 communication is used, this device 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.

B Features
Key features of the C1M’s communication functions are as follows:
o Up to 31 C1M units can be connected to a single master station (host device).

o Almost all of the parameter data of this device can be communicated.
(&4 Chapter 10. List of Communication Data

[I] Handling Precautions:

« In MODBUS communications, the data address of this device 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 this device.
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.

Iltem Display Description Initial | User level
value
Communication type r 0: CPL 0 Simple,
L E Ll 1: Modbus/ASCII standard,
2: Modbus/RTU advanced
3: PLClink
Station address r 0: No communication 0
IR E S 1to 127
Transmission speed r 0: 4800 bps 2
L E E 1: 9600 bps
2: 19200 bps
3: 38400 bps
Data format (data r = 0: 7 bits 1
length) L E I |1:8 bits
Data format (parity) r 0: Even parity 0
I E E 1: Odd parity
2: No parity
Data format (stop bit) r 0: 1 bit 0
IR E q 1: 2 bits
Communication 1to 250 ms 3 Advanced

minimum response time

(i
-
(-

8-1
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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/RTU, the operation is fixed to
8-bit data regardless of the data format (data length) setting.

E] Handling Precautions:
o The settings can be configured using the keys on this device or using
Smart Loader Package model SLP-C1F. RS-485 communications cannot be
used for configuration.
Bl Communication procedure

The communication procedure is as follows.

(1) The host device (master station) sends an instruction message to one C1M
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.

m 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.

8-2
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8-2 Message Structure

Hl Message Structure

® Modbus/ASCII

The following shows the message structure.

All messages are expressed in hexadecimal.

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| 0 e 1 i 1 |ODH|0AH]

NN b [er]iF]

| 1 frame |

(1) Start of message (colon, expressed with ASCll 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, this device interprets it as the start of a
command message.

No matter what has been received previously, upon receiving a colon, this device
begins processing a new message.

In this way, if an instruction message contains an error due to electromagnetic
noise, etc., this device can respond to the next proper message (a resent message,
etc.) from the master station.

« Station address

This device 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.

This device returns a response message that includes its own station address.

The station address can be specified by [BS (station address). Note that, if the
station address is set to 0 (30H 30H), this device does not respond even if the
station addresses match.

8-3
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8-4

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)

NQeQooYwmwoWwo»ro.:

(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.
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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).

| 1 frame |
(1) Station address (1 byte)

(2) Instruction message, response message

(3) Checksum (2 bytes)

« Station address

This device creates a response message only to instruction messages that mention
its station address. A station address is expressed in one byte in a message.

This device 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, this device does not respond even if the station
addresses match.

8-5
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e 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:
unsigned char * top:
/¥ Output unsigned short CRC:

/*

Number of bytes sent */
Sent data start pointer */
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<<=8;
CRC |=crcl;

return CRG;

}

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 below, the
frame is determined to have ended.

Note that the timeout time has a fluctuation of +1 ms.

Set transmission speed
(bps)

Timeout time

4800

9 ms or more

9600

5 ms or more

19200

3 ms or more

38400

2 ms or more

8-6
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Command (send message) types supported by this device are as follows.

Command type Description Conformance class
ASClI RTU
Read multiple data records 03 (2 bytes) 03H (1 byte) 0
Write multiple data records 10 (2 bytes) 10H (1 byte) 0
Write 1 data record 06 (2 bytes) 06H (1 byte) 1%

*This device does not support class T commands other than the writing of one data

record.

H Number of data records

The number of data records that can be read or written using a one-frame message

is shown below.

Command type Description
(function code)
ASClI
Read command 1to 64 1to 64
Write command 1to 64 1to 64
1 data record write 1
command

8-7
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H Other specifications

8-8

If there is an error in a response message, one of the exception codes shown below
is added after the function code.

Error type

Exception code

ASCII

RTU

Description

lllegal function code

01 (2 bytes)

01H (1 byte)

Function code not supported
by this device

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: Setting value area error

- AL82: Adjustment value area
error

- AL83: Internal system error

- AL84: Setting value
initialization error

- AL95: Setting value error

- AL96: Adjustment value error

lllegal data

03 (2 bytes)

03H (1 byte)

Error other than the above
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8-3 Description of Commands

H Read command (03H)

@ Instruction message

@ Response 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/ASClII

3AH|30H:41H|30H:33H|30H:33H!45H:39H|30H;30H:30H:32H|30H:35H|ODH:0AH

0O{A|O:3]0:i3:'E{9|0:0i{0:{2|0:5]|CRILF

ml @ (©) (4) (©) (6) (7)

(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[03HiE9H|00H(02 hf14HiCOH
mlal @ [ @ [ ©

(1) Station address

(2) Read command (03H)

(3) Starting word address

(

(

4) Read data count
5) Checksum (CRC)

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 termination

3AH|30H!41H|30H:33H|30H:34H|30H:33H;30H:31H|30H:30H:30H:33H[45H;38H|ODH {0AH
0OtA)JO:3|0:4]0:3:0:17]0:0:0:3|E:{8]|CRILF

my @ 3) 4 ) (6) @) (8)
1

(1) Start of the message (5) Read data 1

(2) Station address (6) Read data 2

(3) Read command (03H) (7) Checksum (LRC)
(4) Read data count x 2 (8) Delimiter

8-9
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« Abnormal termination

3AH|30H!41H|38H:i34H|30H:31H|37Hi31H|0DH0AH
0OiA|8:4(0:1]|7:1|CRILF

ml @ 3) 4 ) (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 ((? Page 8-8)
(5) Checksum (LRC)
(6) Delimiter

Modbus/RTU

« Normal example

AH|o3H|04H[o3Hi01H]ooHi03H(51H{76H
mlalel @ | ®© | ®©

(1
(2
3
4
(5
©

Station address

Read command (03H)

Read data count x 2 (bytes)
Read data 1

Read data 2

Checksum (CRC)

= DS

« Abnormal termination

0AH|84H[01H|F3H[02 h
(OREPIRNE) (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 (=g Page 8-8)
(4) Checksum (CRC)
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H 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: 01TAOH and OE53H are written to two consecutive word addresses
starting from 1501W (05DDH).

Modbus/ASCII

3AH|30H:31H|31H:30H|30H:35H

44H:44H|30H:30H:30H:32H[30H:34H|30H:31H:41H;30H|30H:45H:35H:33H|30H:35H|0ODH0AH

5

b:Dlo:0i{0:{2|]0:4)J]0:!1T:AO0OJO0O{E{5:!3]10i{5]CRILF

@ Response message

4

(5) (6) @) (8) 9 (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{DDH|00H[02 h O4H|01 HIAOH|OEH!53H[45H{BOH
Mm]@ (3) @ |0 | (6) 7 (8)
(1) Station address (5) Write data count x2
(2) Write command (10H) (6) Write data 1

(3) Starting word address (7) Write data 2

(4) Write data count (8) Checksum (CRC)

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|0DH|0AH
oO:1]1:0[0:5iDi{iDJ]O0:0:0{2]0:B]|CR|LF

ml @ (©) (4) (©) (6) (7)
1

(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
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Modbus/RTU
01H|10H[05H:DDH|00H:02 h{D1H!3EH
Mm@ (3) 4) (5)

1) Station address

2) Write command (10H)

3) Write starting word address
4) Write data count
)

(
(
(
(
(5) Checksum (CRC)

Note

o The format of a response message for abnormal termination is the same as that of
the read command.
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H One data record write command (06H)

@ Instruction message

@ Response message

Note

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/ASClII

3AH|30H:31H|30H:36H|30H:35H:44H:44H|30H:31H:41H;30H|37H:36H|0DH [0AH

o:1J]0:6|0:5iDiD|J]O:!1T:Ai0]|]7:!6|CR|LF

mr @ 3) (4) (&) (6) 7)
1

(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[osH|osHiDDH|01H:AOH|18HiD4H

mlal o [ @ [ o
(1) Station address
(2) Write command (06H)
(3) Word address
(4) Write data

(5) Checksum (CRC)

The format of a response message for normal termination is the same as that of the
instruction message.

o The format of a response message for abnormal termination is the same as that of
the read command.
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8-4  Specifications Common with CPL Communication Function

H Definition of word addresses

£ 7-4 Definition of Word Addresses (p. 7-13)

B Numerical representation
The specifications of numerical representation are the same as the following:

€ 7-5 Numerical Representation in the Application Layer
RD, WD, RU, and WU commands (p. 7-14)

H Specifications of RS-485 driver control timing

- 7-7 Reception and Transmission Timing (p. 7-17)

8-14



Chapter 9. PLC Link 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.

The PLC link communication function can use the C1A and C1M at the same time if conditions such as the
communication protocol and communication speed are met.

Sample connection

31 units max.

pfo] <]v][A] ped] <) v]A]

H Supported PLC protocol
 Mitsubishi QnA-compatible 3C frame format 4
o Omron FINS

« General-purpose Modbus/RTU

H Supported PLCs (typical models)
 Mitsubishi
MELSEC iQ-R/iQ-F/L series (Mitsubishi QnA-compatible 3C format 4 protocol)
MELSEC Q series (Mitsubishi QnA-compatible 3C format 4 protocol)
o Omron
CS/CJ/CP series (FINS protocol)
NJ/NX series (FINS protocol)
» Keyence
KV Nano series (Modbus/RTU protocol)
« Siemens
S§7-1200 series (Modbus/RTU protocol)
o Modbus/RTU device

General-purpose Modbus/RTU device (Modbus/RTU protocol)

9-1
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H Specifications

o Number of connected PLC units = 1
o Number of connected C1M units = 31

« Communication data count: 64 (PLC — C1M), 64 (CIM — PLC)

H Precautions for the PLC link communication function

9-2

When the PLC link communication function is used, RS-485 communication
with the host device cannot be used.

Do not connect anything other than the CIM and one PLC unit to the RS-485
communication line.

Set the C1M addresses from 1 to the maximum number of connected C1M units.
The maximum number of connected C1M units can be selected from 8 (default),
16, 24, and 31.

The PLC’s device ID and the C1M’s station address must be different.
Do not use 255 or 254 as the device ID of the PLC.

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.

Use the required number of consecutive registers on the PLC.

Different protocols cannot be used at the same time.
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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.

Model C1M
(1) Cyclic start of data transmission

PLC (3) Write

D0000 (2) Read

D0001 PV

D0002 . MV

D0003 > 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.

E] Handling Precautions

« The normal memory area and RAM area are available for the data written from
the PLC to the CTM.
(g Chapter 10. List of Communication Data (for details)

9-3
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9-4

@ 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:

» Changing the controller settings (SP, PID, etc.) from the PLC

+ Changing the controller operations (RUN/READY mode selection, etc.) from

the PLC

The controller executes triggered data transfer as follows.

PLC

(1) Trigger =ON

Model C1M

MO0000

(2) Read

D0000

DO0001

D0002

D0003

\ 4

‘:D. Trigger device

(3) Write

SP

RUN/READY

AUTO/MANUAL

MO0010 j

(4) Notify

Manual MV

(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) Datais 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.

OFF confirmation  ON confirmation

Chapter 9. PLC Link Communication Function

-

-

Triggered transfer scan cycle

4 } )
=Y =Y
Trigger device ON T
(ON/OFF by PLC)
OFF
\ /
4 )
Triggered data Processing
transfer sheet 1
Stopped
. \ J

\

2

“Trigger ON” cannot be detected if the trigger device is turned

on and off by PLC on a cycle shorter than the scan cycle.

When the [Trigger device initialization] setting is [Yes], the trigger device is turned

off immediately after the trigger is detected. If the trigger device is turned off by
the trigger device initialization function, its status is the same as when the C1M

confirms that the trigger device is off. Therefore if the trigger device is turned on, it
is detected in the next trigger device scan.

OFF confirmation  ON confirmation

Trigger device initialization

ON confirmation

-

Triggered transfer scan cycle

¢\

|\

4 E * ’i N\
. . ON
Trigger device I T
OFF confirmed
OFF —
N / / y
4 * N\
Triggered data Processing
transfer sheet 1
Stopped
\. J

!

When the trigger device is turned off by the trigger device

initialization function, the next trigger will be detected.
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H Usable devices

The address ranges of the devices (data) usable with each model are as follows.

@® C1M controller (this device)

Various monitoring data and parameters can be selected in the PLC link settings
in the SLP-C1F 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
DI 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
I(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
I(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/-  Can be read from the C1M and written to the PLC.

R/W  Can be read from the C1M and written to the PLC and written from the PLC to the
C1M.
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@ Mitsubishi Electric MELSEC iQ-R/iQ-F/L series (Mitsubishi QnA-compatible 3C format 4 protocol)

Device type Address range
Input relay X000000 to  X7FFFFF
Output relay Y000000 to  Y7FFFFF
Internal relay MO000000 to  M999999
Special relay SM00000 to  SM99999
Link special relay SB00000 to  SB7FFFF
Edge relay V000000 to V999999
Latch relay L000000 to  L999999
Link relay B000000 to  B7FFFFF
Annunciator FO00000 to F999999
Timer (contact) TS00000 to TS99999
Timer (coil) TC00000 to TC99999
Retentive timer (contact) SS00000 to 5599999
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  ZR7FFFF
File register (ZR)(decimal) 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.
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@ Mitsubishi Electric MELSEC Q series (Mitsubishi QnA-compatible 3C format 4 protocol)

Device type Address range
Input relay X000000 to X7FFFFF
Output relay Y000000 to Y7FFFFF
Internal relay MO000000 to M999999
Special relay SM00000 to SM99999
Link special relay SB00000 to SB7FFFF
Edge relay V000000 to V999999
Latch relay L000000 to L999999
Link relay B000000 to B7FFFFF
Annunciator FO00000 to F999999
Timer (contact) TS00000 to  TS99999
Timer (coil) TC00000 to  TC99999
Retentive timer (contact) SS00000 to 5599999
Retentive timer (coil) SC00000 to SC99999
Counter (contact) CS00000 to  (CS599999
Counter (coil) CC00000 to CC99999
Data register D000000 to  D999999
Link register WO000000 to W7FFFFF
Index register Z000000 to 7999999
File register (R) R000000 to  R999999
File register ZR00000 to ZR7FFFF
Special register SD00000 to  SD99999
Link special register SW00000 to SW7FFFF
Timer current value TNOO000O 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.
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@® 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 A1471.15
Timer (up flag) TO0000 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  CN04095
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.

9-9



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 Address range | 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
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

—F

Device type Modbus communication address + 1
0: Coil (decimal address)

1: Input relay
2: Input register
3:Retaining register

9-10
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[I] Handling Precautions

« When connecting to a Keyence KV PLC, set SendDelayTime to 100 ms or
longer. If a time shorter than 100 ms is set, faulty communication may result.

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 the C1M
C1M error 2 An error occurred with the C1M.
PLC error 3 An abnormal code is included in the reply
data from the PLC.
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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.

[B Handling Precautions

« To use PLC link communication, set CPL/MODBUS to 3 (PLC link
communication) in the Setup (communication) Bank.

B Common settings

9-12
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Select the [Common] tab to configure the PLC connection settings common to
transfer 1 to 4.

Enter a value for each item.
Click the [Initial PLC Link] button to initialize (clear) the PLC link setup screen.

Click the [Check] button to check that all the transfer setting addresses have
been defined.

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.

Click the [Cancel] button to discard the configured PLC link settings.
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H Transfer settings

(1) ) (3) 9)
/ / / // -
7/ / m 4 v
(4) R=r———— / /lﬁ LA g (10)
/ /A S3BE0) H 2 ’:| [l F==em ~ 11
Al — 205 8 o) () (12)
a8 |acra | PR [15-hms | Y | fovonos
- - e
o— 1/ -
= —
[B] —, :
(5) > l TR ] (ﬂ;fm TFictah ] —
ERERTEATE EREFIh FENITEMED :63 / % / Feltl
(6) @)
(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 data].

(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.

@ Section [C] Address list

(9) Select a device (PLC or C1M).
(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].
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H Transfer setting examples

@ Cyclic data transfer (PLC — C1M)
Used for writing parameters from the PLC to the C1M consecutively.

In this example, data at D0000100 to D0000103 are transferred to the CIM
periodically.

® Transfer operation settings
Transfer type: Cyclic data transfer (PLC — C1M)
Live notification device: MO000100
Completion notification bit: M000010

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.
« If the data transfer is successful, 0 is written to the device specified by

[Completion notification data]. If there is an error in the transfer, a value
other than 0 is written to the device.
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® Transfer data settings
D000100 — SP (target value)
D000101 — P (Proportional Band)
D000102 — I (Integral time)

D000103 — D (Derivative time)

E] Handling Precautions

o Use RAM write addresses when transferring (writing) data to the C1M
periodically.
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Triia RTF BT JBe Q}MME UTBEHONB%%ML
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@ Cyclic data transfer (C1M — PLC)
Used for monitoring the CIM data on the PLC.

In this example, C1M data is transferred to addresses D000200 to D000201.

® Transfer operation settings
Transfer type: Cyclic data transfer (C1IM — PLC)
Live notification device: MO000101
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.

o If the data transfer is successful, 0 is written to the device specified by
[Completion notification data]. If there is an error in the transfer, a value
other than 0 is written to the device.
® Transfer data settings

PV — D000200

SP (target value) — D000201
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B
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i
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@ Triggered data transfer (PLC — C1M)

Used for writing parameters from the PLC to the C1M at a time determined by the
PLC.

This example shows the transfer of M000016 and M000017 to the C1M mode
setting when M000050 changes from OFF to ON.

® Transfer operation settings
Transfer type: Triggered data transfer (PLC — C1M)
Trigger device: MO000050
Completion notification bit: M000060

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.

« If the data transfer is successful, 0 is written to the device specified by
[Completion notification data]. If there is an error in the transfer, a value
other than 0 is written to the device.

® Transfer data settings
MO000016 — RUN/READY mode selection

MO000017 — LSP in use

€F PLCLink - X

Common Transfer

Transfert [Transfer2 |Transfer3  |Transferd cM v

Frequently used data ~
[A Transfer: Enabled Disabl e

Alarm summary
DO status

Trigger device/Live notfication device [MDD00S0 |
DI status
Transfer type | Trigger transfer(PLC->C1M) v Completion notification bit [M000OSD | [x] |[pv

SP ftarget value]

Completion notice | Enable | Completion notification dsta [D0000E0 IE
Curr £ (CT) input 1 current
Current tr (CT) input 2 current

No.  |PLCaddress CiMaddress P

1 MD000 16 — RUN/READY mode selection Cold MV
5P group selection

2 MO00017 — LSPinuse

Manual MV

RUN/READY made selection

AUTQ/MANUAL mode selection

AT stop/start selection
(Proportional Band)

I (integral time)

D [Derivative time)

Manual Reset

Output low limit

Output high limit

P (Froportional Band){Caol)

I (integral time)(Cool)

D [Derivative time)iCool)

Output low limit(Cool)

Qutput high limit(Cool

Ins Del Up Down

Remaining icems :62 Gancel Check
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@ Triggered data transfer (C1M — PLC)
Used for writing C1M data to the PLC when a C1M event occurs.

This example shows the transfer of CIM data to D0000070 and D0000071 when the
[Alarm summary] setting of the C1M changes to a value other than 0.

@ Transfer operation settings

Transfer type: Triggered data transfer (C1M — PLC)
Trigger device: Alarm summary
Completion notification bit:  M000051

Completion notification data: D000051

Note

« If [Notification 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.

« If the data transfer is successful, 0 is written to the device specified by
[Completion notification data]. If there is an error in the transfer, a value
other than 0 is written to the device.

® Transfer data settings
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9-4

List of PLC Link Settings

Chapter 9. PLC Link Communication Function

The PLC link settings include common settings, transfer settings, and data settings.

Bl Common settings

Item Settings Initial Notes
value
PLC Link Function 0: Disabled 0
1: Enabled
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 set to 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 0-32000 ms 1000
Send Delay Time 0-1000 ms 5

E] Handling Precautions

o To use PLC link communication, set L&Y (CPL/MODBUS) to "3" (PLC link
communication) and configure the above settings on the PLC link screen of

the SLP-C1F in advance.



Chapter 9. PLC Link Communication Function

H Transfer settings

Transfer sheets 1 to 4 can be set independently.

Item

Settings

Initial value

Notes

Transfer: Enabled/Disabled

Unchecked: Disabled
Checked: Enabled

Unchecked

Transfer type

Cyclic data transfer (PLC — C1M)
Cyclic data transfer (C1M — PLC)
Triggered data transfer (PLC — C1M)
Triggered data transfer (C1M — PLC)

None

Trigger device address

When trigger device is PLC

See the list of address ranges for the
PLC device type.

(«x Usable devices (p. 9-6)
When trigger device is the C1M

Selectable from the C1M monitor data
and parameters.

Not set

For triggered data transfer

Live notification device address

See the list of address ranges for the
PLC device type.

(g Usable devices (p. 9-6)

Not set

For cyclic data transfer

Completion notification bit
address

See the list of address ranges for the
PLC device type.

(g Usable devices (p. 9-6)

Not set

Completion notification data
address

See the list of address ranges for the
PLC device type.

(g Usable devices (p. 9-6)

Not set

H Data settings

Transfer sheets 1 to 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.

table below.
Item Settings Initial value Notes
PLC address See the list of address ranges for the Not set
PLC device type.
C1M address Selectable from the C1M monitor data | Not set
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Chapter 10. List of Communication Data

M List of communication data
The symbols in the RAM/EEPROM Read/Write columns are as follows.
No symbol: Possible

C: Possible depending on the conditions
A Possible but data is invalid
X: Not possible

Note: Reading the EEPROM address, like reading the RAM address, reads data from RAM.

Decimal point information

— No decimal point
1to 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.
Modbus communication commands use a hexadecimal word address.

Bank Item RAM address |EEPROM address| RAM EEPROM  |Decimal Notes
Decimal| Hexa- |Decimal| Hexa- |Read |Write|Read |Write| POINt
decimal decimal
Instru- ROM ID 273 0111 16657 | 4111 X X - “16"for model C1M
ment ROM version 1 274 0112 | 16658 | 4112 X X
informa-f 2oM version 2 275 | 0113 | 16659 | 4113 x X
tion Loader information 276 0114 | 16660 | 4114 X X -
EST Information 277 0115 | 16661 | 4115 X X -
Manufacturing date code (year) 278 0116 | 16662 | 4116 X X — |Year—2000
Example: Year 2021 is“21"
Manufacturing date code (month, day) 279 0117 | 16663 | 4117 X X 2 Month + (day + 100)
Example: Dec. 1is“12.01”
Serial No. 280 0118 | 16664 | 4118 X X -
Advanced function password 1 5021 139D | 21405 | 539D -
Advanced function password 2 5022 139E | 21406 | 539E -
Advanced function password 3 5023 139F | 21407 | 539F -
Advanced function password 4 5024 | 13A0 | 21408 | 53A0 -
Advanced function password 5 5025 13A1 | 21409 | 53A1 -
Advanced function password 6 5026 13A2 | 21410 | 53A2 -
Advanced function password 7 5027 13A3 | 21411 | 53A3 -
Advanced function password 8 5028 | 13A4 | 21412 | 53A4 -
Advanced function password 9 5029 | 13A5 | 21413 | 53A5 -
Advanced function password 10 5030 13A6 | 21414 | 53A6 -
Advanced function password 11 5031 13A7 | 21415 | 53A7 -
Advanced function password 12 5032 | 13A8 | 21416 | 53A8 -
Advanced function password 13 5033 | 13A9 | 21417 | 53A9 -
Advanced function password 14 5034 | 13AA | 21418 | 53AA -
Advanced function password 15 5035 13AB | 21419 | 53AB -
Advanced function password 16 5036 | 13AC | 21420 | 53AC -
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Chapter 10. List of Communication Data

Bank Item RAM address |EEPROM address| RAM EEPROM  |Decimal Notes
Decimal | Hexa- |Decimal| Hexa- |Read|Write|Read |Write| POINt
decimal decimal
Lock Key lock 5001 1389 | 21385 | 5389 -

Communication lock 5002 | 138A [ 21386 | 538A | O | x | O | X — | When communication is
locked, an error response
is sent.

Loader lock 5003 138B | 21387 | 538B X -

Password display 5004 | 138C | 21388 | 538C - ™

Password 1A - - - - X X X — |Passwords can't be read/
written by comm. or loader

Password 2A - - - - X X X —  |Same as above.

Password 1B - - - - — |Same as above.

Password 2B - - - - X X — |Same as above.

User User function 1 5101 13ED | 21485 | 53ED -
Function | yser function 2 5102 | 13EE | 21486 | 53EE -

User function 3 5103 13EF | 21487 | 53EF -

User function 4 5104 13FO | 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 -

Setup PV input range type 5201 1451 | 21585 | 5451 -

Reference junction compensation (cold | 5203 1453 | 21587 | 5453 ] O -

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 dropout 5209 1459 | 21593 | 5459 O O 1

(Reserved for future use.) 5210 | 145A | 21594 | 545A | A | X | A | X -

(Reserved for future use.) 5211 145B | 21595 | 545B | A X AN X P

(Reserved for future use.) 5212 | 145C | 21596 | 545C | A | X | A | X P

(Reserved for future use.) 5213 145D | 21597 | 545D | A X AN X -

Control action (direct/reverse) 5214 | 145E | 21598 | 545E -

Output operation at PV alarm 5215 145F | 21599 | 545F -

Output at PV alarm 5216 1460 | 21600 | 5460 1

Output at READY (Heat) 5217 1461 | 21601 | 5461 1

Output at READY (Cool) 5218 1462 | 21602 | 5462 1

Output operation at changing AUTO/ 5219 1463 | 21603 | 5463 -

MANUAL

Preset MANUAL value 5220 1464 | 21604 | 5464 1

Initial output type (mode) of PID control| 5221 1465 | 21605 | 5465 -

Initial output of PID control 5222 1466 | 21606 | 5466 1

Integral time and derivative time deci- | 5223 | 1467 | 21607 | 5467 -

mal point position

(Reserved for future use.) 5224 1468 | 21608 | 5468 | A A -

(Reserved for future use.) 5225 1469 | 21609 | 5469 | A A -

Heat/cool control 5226 146A | 21610 | 546A -

(Reserved for future use.) 5227 146B | 21611 | 546B | A X A X -

Heat/Cool control dead zone 5228 | 146C | 21612 | 546C 1

(Reserved for future use.) 5229 146D | 21613 | 546D | A X yaN X 1

LSP system group 5230 146E | 21614 | 546E -

SP ramp type 5231 146F | 21615 | 546F -

SP ramp unit 5232 1470 | 21616 | 5470 -

*1.The value read is always 0.
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Chapter 10. List of Communication Data

Bank Item RAM address |EEPROM address| RAM EEPROM  |Decimal Notes
Decimal| Hexa- |Decimal| Hexa- |Read|Write|Read |Write| Point
decimal decimal

Setup STEP time unit 5233 1471 | 21617 | 5471 -
STEP PV start 5234 1472 | 21618 | 5472 -
STEP loop 5235 1473 | 21619 | 5473 -
CT1 operation type 5236 1474 | 21620 | 5474 -
CT1 output 5237 1475 | 21621 5475 -
CT1 measurement wait time 5238 1476 | 21622 | 5476 -
CT2 operation type 5239 1477 | 21623 | 5477 -
CT2 output 5240 1478 | 21624 | 5478 -
CT2 measurement wait time 5241 1479 | 21625 | 5479 -
Control output 1 range 5242 147A | 21626 | 547A -
Control output 1 type 5243 147B | 21627 | 547B -
Control output 1 scaling low limit 5244 | 147C | 21628 | 547C S
Control output 1 scaling high limit 5245 147D | 21629 | 547D S
Control output 1 MV scaling width 5246 147E | 21630 | 547E P
Control output 2 range 5247 147F | 21631 | 547F -
Control output 2 type 5248 1480 | 21632 | 5480 -
Control output 2 scaling low limit 5249 1481 | 21633 | 5481 S
Control output 2 scaling high limit 5250 1482 | 21634 | 5482 S
Control output 2 MV scaling width 5251 1483 | 21635 | 5483 P
(Reserved for future use.) 5252 1484 | 21636 | 5484 | A X A X -
(Reserved for future use.) 5253 | 1485 | 21637 | 5485 | A | X | A | X -
(Reserved for future use.) 5254 1486 | 21638 | 5486 | A X A X S
(Reserved for future use.) 5255 1487 | 21639 | 5487 | A | X | A | X S
(Reserved for future use.) 5256 1488 | 21640 | 5488 | A X A X -
(Reserved for future use.) 5257 | 1489 | 21641 | 5489 | A | X | A | X -
(Reserved for future use.) 5258 148A | 21642 | 548A | A X A X 1
(Reserved for future use.) 5259 | 148B | 21643 | 548B | A | X | A | X -
(Reserved for future use.) 5260 148C | 21644 | 548C | A X A X -
(Reserved for future use.) 5261 148D | 21645 | 548D | A | X | A | X -
(Reserved for future use.) 5262 148E | 21646 | 548E | A X A X -
(Reserved for future use.) 5263 148F | 21647 | 548F A X A X 1
Communications type 5264 1490 | 21648 | 5490 X X -
Station address 5265 1491 | 21649 | 5491 X X -
Transmission speed (bps) 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 bit) 5269 1495 | 21653 | 5495 X X -
Communication minimum response 5270 1496 | 21654 | 5496 X X -
time
Key operation mode 5271 1497 | 21655 | 5497 -
[MODE] 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 -
EV display setup 5276 149C | 21660 | 549C -
Event remaining time display setup 5277 | 149D | 21661 | 549D -
CT input current display setup 5278 149E | 21662 | 549E -
User level 5279 149F | 21663 | 549F -
Status indicator 5280 14A0 | 21664 | 54A0 -
(Reserved for future use.) 5281 14A1 | 21665 | 54A1 Al A A A -
(Reserved for future use.) 5282 14A2 | 21666 | 54A2 | A | A | A | A -
(Reserved for future use.) 5283 14A3 | 21667 | 54A3 | A | A | A | A -
(Reserved for future use.) 5284 14A4 | 21668 | 54A4 | A | A | A | A -
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Chapter 10. List of Communication Data

Bank Item RAM address |EEPROM address| RAM EEPROM  |Decimal Notes
Decimal | Hexa- |Decimal| Hexa- |Read|Write|Read |Write| POINt
decimal decimal

Setup (Reserved for future use.) 5285 14A5 | 21669 | 54A5 | A | A | A | A -
(Reserved for future use.) 5286 | 14A6 | 21670 | 54A6 | A | A | A | A -
(Reserved for future use.) 5287 14A7 | 21671 | 54A7 | A | A | A | A -
(Reserved for future use.) 5288 | 14A8 | 21672 | 54A8 | A | A | A | X -
(Reserved for future use.) 5289 14A9 | 21673 | 54A9 | A X A X -
Number of CT1 turns 5290 | 14AA | 21674 | 54AA -
Number of CT1 power wire passes 5291 14AB | 21675 | 54AB -
Number of CT2 turns 5292 14AC | 21676 | 54AC -
Number of CT2 power wire passes 5293 | 14AD | 21677 | 54AD -
PV input failure (under range) type 5297 14B1 | 21681 | 54B1 -
Sampling cycle 5298 | 14B2 | 21682 | 54B2 -

Dl assign- | Internal contact 1 operation type 5401 1519 | 21785 | 5519 -

ment Internal contact 1 input bit function 5402 | 151A | 21786 | 551A -
Internal contact 1 input assignment A 5403 151B | 21787 | 551B -
Internal contact 1 input assignment B 5404 | 151C | 21788 | 551C -
Internal contact 1 input assignment C 5405 | 151D | 21789 | 551D -
Internal contact 1 input assignment D 5406 151E | 21790 | 551E -
Internal contact 1 polarity A 5407 151F | 21791 | 551F -
Internal contact 1 polarity B 5408 | 1520 | 21792 | 5520 -
Internal contact 1 polarity C 5409 | 1521 | 21793 | 5521 -
Internal contact 1 polarity D 5410 1522 | 21794 | 5522 -
Internal contact 1 polarity 5411 1523 | 21795 | 5523 -
Internal contact 1 internal event No. 5412 1524 | 21796 | 5524 -
assignment
Internal contact 2 operation type 5413 1525 | 21797 | 5525 -
Internal contact 2 input bit function 5414 1526 | 21798 | 5526 -
Internal contact 2 input assignment A 5415 1527 | 21799 | 5527 -
Internal contact 2 input assignment B 5416 1528 | 21800 | 5528 -
Internal contact 2 input assignment C 5417 1529 | 21801 | 5529 -
Internal contact 2 input assignment D 5418 152A | 21802 | 552A -
Internal contact 2 polarity A 5419 | 152B | 21803 | 552B -
Internal contact 2 polarity B 5420 | 152C | 21804 | 552C -
Internal contact 2 polarity C 5421 152D | 21805 | 552D -
Internal contact 2 polarity D 5422 152E | 21806 | 552E -
Internal contact 2 polarity 5423 152F | 21807 | 552F -
Internal contact 2 internal event No. 5424 | 1530 | 21808 | 5530 -
assignment
Internal contact 3 operation type 5425 1531 | 21809 | 5531 -
Internal contact 3 input bit function 5426 | 1532 | 21810 | 5532 -
Internal contact 3 input assignment A 5427 1533 | 21811 | 5533 -
Internal contact 3 input assignment B 5428 1534 | 21812 | 5534 -
Internal contact 3 input assignment C 5429 1535 | 21813 | 5535 -
Internal contact 3 input assignment D 5430 1536 | 21814 | 5536 -
Internal contact 3 polarity A 5431 1537 | 21815 | 5537 -
Internal contact 3 polarity B 5432 | 1538 | 21816 | 5538 -
Internal contact 3 polarity C 5433 | 1539 | 21817 | 5539 -
Internal contact 3 polarity D 5434 | 153A | 21818 | 553A -
Internal contact 3 polarity 5435 | 153B | 21819 | 553B -
Internal contact 3 internal event No. 5436 153C | 21820 | 553C -
assignment
Internal contact 4 operation type 5437 | 153D | 21821 | 553D -
Internal contact 4 input bit function 5438 153E | 21822 | 553E -
Internal contact 4 input assignment A 5439 153F | 21823 | 553F -
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Bank Item RAM address |EEPROM address| RAM EEPROM  |Decimal Notes
Decimal| Hexa- |Decimal| Hexa- |Read|Write|Read |Write| Point
decimal decimal

Dl assign- |Internal contact 4 input assignment B 5440 1540 | 21824 | 5540 -

ment Internal contact 4 input assignment C 5441 1541 | 21825 | 5541 -
Internal contact 4 input assignment D 5442 1542 | 21826 | 5542 -
Internal contact 4 polarity A 5443 1543 | 21827 | 5543 -
Internal contact 4 polarity B 5444 | 1544 | 21828 | 5544 -
Internal contact 4 polarity C 5445 | 1545 | 21829 | 5545 -
Internal contact 4 polarity D 5446 | 1546 | 21830 | 5546 -
Internal contact 4 polarity 5447 | 1547 | 21831 | 5547 -
Internal contact 4 internal event No. 5448 | 1548 | 21832 | 5548 -
assignment
Internal contact 5 operation type 5449 1549 | 21833 | 5549 -
Internal contact 5 input bit function 5450 154A | 21834 | 554A -

Internal contact 5 input assignment A 5451 154B | 21835 | 554B -

Internal contact 5 input assignment B 5452 | 154C | 21836 | 554C -

Internal contact 5 input assignment C 5453 | 154D | 21837 | 554D -

Internal contact 5 input assignment D 5454 154E | 21838 | 554E -

Internal contact 5 polarity A 5455 154F | 21839 | 554F -
Internal contact 5 polarity B 5456 | 1550 | 21840 | 5550 -
Internal contact 5 polarity C 5457 1551 | 21841 | 5551 -
Internal contact 5 polarity D 5458 | 1552 | 21842 | 5552 -
Internal contact 5 polarity 5459 | 1553 | 21843 | 5553 -
Internal contact 5 internal event No. 5460 | 1554 | 21844 | 5554 -
assignment

DO assign-| Control output 1 operation type 5601 15E1 | 21985 | 55E1 —

ment Control output 1 output assignment A 5602 15E2 | 21986 | 55E2 -

Control output 1 output assignment B 5603 15E3 | 21987 | 55E3 —

Control output 1 output assignment C 5604 15E4 | 21988 | 55E4 -

Control output 1 output assignment D 5605 15E5 | 21989 | 55E5 -

Control output 1 polarity A 5606 15E6 | 21990 | 55E6 =
Control output 1 polarity B 5607 15E7 | 21991 | 55E7 -
Control output 1 polarity C 5608 15E8 | 21992 | 55E8 -
Control output 1 polarity D 5609 15E9 | 21993 | 55E9 -
Control output 1 polarity 5610 15EA | 21994 | 55EA -
Control output 1 latch 5611 15EB | 21995 | 55EB -
Control output 2 operation type 5612 15EC | 21996 | 55EC -

Control output 2 output assignment A 5613 15ED | 21997 | 55ED -

Control output 2 output assignment B 5614 15EE | 21998 | 55EE -

Control output 2 output assignment C 5615 15EF | 21999 | 55EF -

Control output 2 output assignment D 5616 15F0 | 22000 | 55F0 -

Control output 2 polarity A 5617 15F1 | 22001 | 55F1 -
Control output 2 polarity B 5618 15F2 | 22002 | 55F2 -
Control output 2 polarity C 5619 | 15F3 | 22003 | 55F3 -
Control output 2 polarity D 5620 15F4 | 22004 | 55F4 -
Control output 2 polarity 5621 15F5 | 22005 | 55F5 -
Control output 2 latch 5622 15F6 | 22006 | 55F6 -
Event output 1 operation type 5623 15F7 | 22007 | 55F7 -
Event output 1 output assignment A 5624 15F8 | 22008 | 55F8 -
Event output 1 output assignment B 5625 15F9 | 22009 | 55F9 -

Event output 1 output assignment C 5626 15FA | 22010 | 55FA -
Event output 1 output assignment D 5627 15FB | 22011 | 55FB -

Event output 1 polarity A 5628 | 15FC | 22012 | 55FC -
Event output 1 polarity B 5629 15FD | 22013 | 55FD -
Event output 1 polarity C 5630 15FE | 22014 | 55FE -
Event output 1 polarity D 5631 15FF | 22015 | 55FF -
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Bank Item RAM address |EEPROM address| RAM EEPROM  |Decimal Notes
Decimal | Hexa- |Decimal| Hexa- |Read|Write|Read |Write| POINt
decimal decimal
DO assign-| Event output 1 polarity 5632 1600 | 22016 | 5600 -
ment Event output 1 latch 5633 | 1601 | 22017 | 5601 -
Event output 2 operation type 5634 1602 | 22018 | 5602 -
Event output 2 output assignment A 5635 1603 | 22019 | 5603 -
Event output 2 output assignment B 5636 1604 | 22020 | 5604 -
Event output 2 output assignment C 5637 1605 | 22021 | 5605 -
Event output 2 output assignment D 5638 1606 | 22022 | 5606 -
Event output 2 polarity A 5639 1607 | 22023 | 5607 -
Event output 2 polarity B 5640 1608 | 22024 | 5608 -
Event output 2 polarity C 5641 1609 | 22025 | 5609 -
Event output 2 polarity D 5642 | 160A | 22026 | 560A -
Event output 2 polarity 5643 160B | 22027 | 560B -
Event output 2 latch 5644 | 160C | 22028 | 560C -
Event output 3 operation type 5645 160D | 22029 | 560D -
Event output 3 output assignment A 5646 160E | 22030 | 560E -
Event output 3 output assignment B 5647 160F | 22031 | 560F -
Event output 3 output assignment C 5648 1610 | 22032 | 5610 -
Event output 3 output assignment D 5649 1611 | 22033 | 5611 -
Event output 3 polarity A 5650 1612 | 22034 | 5612 -
Event output 3 polarity B 5651 1613 | 22035 | 5613 -
Event output 3 polarity C 5652 1614 | 22036 | 5614 -
Event output 3 polarity D 5653 1615 | 22037 | 5615 -
Event output 3 polarity 5654 | 1616 | 22038 | 5616 -
Event output 3 latch 5655 1617 | 22039 | 5617 -
Event Internal event 1 operation type 5801 16A9 | 22185 | 56A9 -
configura- | Internal event 1 direct/reverse 5802 | 16AA | 22186 | 56AA =
tion Internal event 1 standby 5803 | 16AB | 22187 | 56AB -
Internal event 1 event state at READY 5804 | 16AC | 22188 | 56AC -
(Reserved for future use.) 5805 | 16AD | 22189 | 56AD | A | A | A | A —
Internal event 1 alarm OR 5806 | 16AE | 22190 | 56AE -
Internal event 1 special OFF setup 5807 16AF | 22191 | 56AF -
Internal event 1 delay time unit 5808 | 16BO | 22192 | 56BO -
(Reserved for future use.) 5809 16B1 | 22193 | 56B1 ANl A A A -
Internal event 2 operation type 5810 16B2 | 22194 | 56B2 -
Internal event 2 direct/reverse 5811 16B3 | 22195 | 56B3 -
Internal event 2 standby 5812 | 16B4 | 22196 | 56B4 -
Internal event 2 event state at READY 5813 16B5 | 22197 | 56B5 -
(Reserved for future use.) 5814 16B6 | 22198 | 56B6 | A | A | A | A -
Internal event 2 alarm OR 5815 16B7 | 22199 | 56B7 -
Internal event 2 special OFF setup 5816 | 16B8 | 22200 | 56B8 -
Internal event 2 delay time unit 5817 | 16B9 | 22201 | 56B9 -
(Reserved for future use.) 5818 16BA | 22202 | 56BA | A | A | A | A -
Internal event 3 operation type 5819 16BB | 22203 | 56BB -
Internal event 3 direct/reverse 5820 | 16BC | 22204 | 56BC N
Internal event 3 standby 5821 16BD | 22205 | 56BD -
Internal event 3 event state at READY 5822 16BE | 22206 | 56BE -
(Reserved for future use.) 5823 16BF | 22207 | 56BF | A | A | A | A -
Internal event 3 alarm OR 5824 16C0 | 22208 | 56CO -
Internal event 3 special OFF setup 5825 | 16C1 | 22209 | 56C1 -
Internal event 3 delay time unit 5826 | 16C2 | 22210 | 56C2 -
(Reserved for future use.) 5827 | 16C3 | 22211 | 56C3 | A | A | A | A —
Internal event 4 operation type 5828 | 16C4 | 22212 | 56C4 -
Internal event 4 direct/reverse 5829 16C5 | 22213 | 56C5 -
Internal event 4 standby 5830 | 16C6 | 22214 | 56C6 -
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Bank Item RAM address | EEPROM address RAM EEPROM |Decimal Notes
Decimal | Hexa- |Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
Event Internal event 4 event state at READY 5831 16C7 | 22215 | 56C7 -
configura- | (Reserved for future use.) 5832 16C8 | 22216 | 56C8 | A | A | A | A -
tion Internal event 4 alarm OR 5833 16C9 | 22217 | 56C9 -
Internal event 4 special OFF setup 5834 | 16CA | 22218 | 56CA -
Internal event 4 delay time unit 5835 | 16CB | 22219 | 56CB -
(Reserved for future use.) 5836 | 16CC | 22220 | 56CC | A | A | A | A -
Internal event 5 operation type 5837 | 16CD | 22221 | 56CD -
Internal event 5 direct/reverse 5838 16CE | 22222 | 56CE -
Internal event 5 standby 5839 | 16CF | 22223 | 56CF -
Internal event 5 event state at READY 5840 16D0 | 22224 | 56DO0 -
(Reserved for future use.) 5841 16D1 | 22225 | 56D1 | A | A | A | A -
Internal event 5 alarm OR 5842 16D2 | 22226 | 56D2 -
Internal event 5 special OFF setup 5843 16D3 | 22227 | 56D3 -
Internal event 5 delay time unit 5844 | 16D4 | 22228 | 56D4 -
(Reserved for future use.) 5845 16D5 | 22229 | 56D5 | A | A | A | A -
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 differential 6004 1774 | 22388 | 5774 P
ON/OFF control operating point offset 6005 1775 | 22389 | 5775 P
PV filter 6006 1776 | 22390 | 5776 1
PV ratio 6007 1777 | 22391 5777 3
PV bias 6008 1778 | 22392 | 5778 P
(Reserved for future use.) 6009 1779 |1 22393 | 5779 | A | A | A | A 1
(Reserved for future use.) 6010 | 177A | 22394 | 577A | A | A | A | A 3
(Reserved for future use.) 6011 177B | 22395 | 577B | A | A | A | A P
Time proportional cycle unit 1 6012 177C | 22396 | 577C -
Time proportional cycle 1 6013 177D | 22397 | 577D —
Time proportional cycle unit 2 6014 | 177E | 22398 | 577E -
Time proportional cycle 2 6015 177F | 22399 | 577F -
TP operation type 6016 1780 | 22400 | 5780 -
(Reserved for future use.) 6017 1781 | 22401 | 5781 ANl A A A 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 P
Time Proportional Min. ON/OFF Time 1 | 6021 1785 | 22405 | 5785 | O | O | O | O -
Time Proportional Min. ON/OFF Time 2 | 6022 1786 | 22406 | 5786 | O | O | O | O -
SP (Reserved for future use.) 7001 1B59 | 23385 | 5B59 | A X A X P
(Reserved for future use.) 7002 | 1B5A | 23386 | 5B5A | A | A | A | A -
(Reserved for future use.) 7003 1B5B | 23387 | 5B5B | A | A | A | A S
(Reserved for future use.) 7004 | 1B5C [ 23388 | 5B5C | A | A | A | A S
LSP1 7005 | 1B5D | 23389 | 5B5D P |Same as RAM address
13312 (decimal).
PID group number (for LSP1) 7006 1B5E | 23390 | 5B5E -
Ramp (for LSP1) 7007 1B5F | 23391 | 5B5F S
Soak time (for LSP1) 7008 1B60 | 23392 | 5B60 S
LSP2 7009 1B61 | 23393 | 5B61 P Same as RAM address
13313 (decimal).
PID group number (for LSP2) 7010 1B62 | 23394 | 5B62 -
Ramp (for LSP2) 7011 1B63 | 23395 | 5B63 S
Soak time (for LSP2) 7012 1B64 | 23396 | 5B64 S
LSP3 7013 1B65 | 23397 | 5B65 P |Same as RAM address
13314 (decimal).
PID group number (for LSP3) 7014 | 1B66 | 23398 | 5B66 -
Ramp (for LSP3) 7015 1B67 | 23399 | 5B67 S
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Chapter 10. List of Communication Data

Bank Item RAM address | EEPROM address RAM EEPROM [Decimal Notes
Decimal | Hexa- |Decimal| Hexa- |Read |Write|Read|Write| Point
decimal decimal
SP Soak time (for LSP3) 7016 1B68 | 23400 | 5B68 S
LSP4 7017 1B69 | 23401 | 5B69 P |Same as RAM address
13315 (decimal).
PID group number (for LSP4) 7018 1B6A | 23402 | 5B6A -
Ramp (for LSP4) 7019 1B6B | 23403 | 5B6B S
Soak time (for LSP4) 7020 1B6C | 23404 | 5B6C S
LSP5 7021 1B6D | 23405 | 5B6D P |Same as RAM address
13316 (decimal).
PID group number (for LSP5) 7022 1B6E | 23406 | 5B6E -
Ramp (for LSP5) 7023 1B6F | 23407 | 5B6F S
Soak time (for LSP5) 7024 1B70 | 23408 | 5B70 S
LSP6 7025 1B71 | 23409 | 5B71 P |Same as RAM address
13317 (decimal).
PID group number (for LSP6) 7026 1B72 | 23410 | 5B72 -
Ramp (for LSP6) 7027 1B73 | 23411 | 5B73 S
Soak time (for LSP6) 7028 1B74 | 23412 | 5B74 S
LSP7 7029 1B75 | 23413 | 5B75 P |Same as RAM address
13318 (decimal).
PID group number (for LSP7) 7030 1B76 | 23414 | 5B76 -
Ramp (for LSP7) 7031 1B77 | 23415 | 5B77 S
Soak time (for LSP7) 7032 1B78 | 23416 | 5B78 S
LSP8 7033 | 1B79 | 23417 | 5B79 P |Same as RAM address
13319 (decimal).
PID group number (for LSP8) 7034 | 1B7A | 23418 | 5B7A -
Ramp (for LSP8) 7035 1B7B | 23419 | 5B7B S
Soak time (for LSP8) 7036 1B7C | 23420 | 5B7C S
Event Internal event 1 main setting 7501 | 1D4D | 23885 | 5D4D S |Same as RAM address
13056 (decimal).
Internal event 1 sub-setting 7502 | 1D4E | 23886 | 5D4E S |Same as RAM address
13057 (decimal).
Internal event 1 hysteresis 7503 | 1DA4F | 23887 | 5DAF S
Internal event 1 ON delay time 7504 | 1D50 | 23888 | 5D50 S
Internal event 1 OFF delay time 7505 | 1D51 | 23889 | 5D51 S
Internal event 2 main setting 7506 | 1D52 | 23890 | 5D52 S |Same as RAM address
13058 (decimal).
Internal event 2 sub-setting 7507 | 1D53 | 23891 | 5D53 S |Same as RAM address
13059 (decimal).
Internal event 2 hysteresis 7508 | 1D54 | 23892 | 5D54 S
Internal event 2 ON delay time 7509 | 1D55 | 23893 | 5D55 S
Internal event 2 OFF delay time 7510 | 1D56 | 23894 | 5D56 S
Internal event 3 main setting 7511 1D57 | 23895 | 5D57 S | Same as RAM address
13060 (decimal).
Internal event 3 sub-setting 7512 | 1D58 | 23896 | 5D58 S | Same as RAM address
13061 (decimal).
Internal event 3 hysteresis 7513 | 1D59 | 23897 | 5D59 S
Internal event 3 ON delay time 7514 | 1D5A | 23898 | 5D5A S
Internal event 3 OFF delay time 7515 | 1D5B | 23899 | 5D5B S
Internal event 4 main setting 7516 | 1D5C | 23900 | 5D5C S | Same as RAM address
13062 (decimal).
Internal event 4 sub-setting 7517 | 1D5D | 23901 | 5D5D S | Same as RAM address
13063 (decimal).
Internal event 4 hysteresis 7518 | 1D5E | 23902 | 5D5E S
Internal event 4 ON delay time 7519 | 1D5F | 23903 | 5D5F S
Internal event 4 OFF delay time 7520 | 1D60 | 23904 | 5D60 S
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Chapter 10. List of Communication Data

Bank Item RAM address | EEPROM address RAM EEPROM |Decimal Notes
Decimal | Hexa- |Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
Event Internal event 5 main setting 7521 1D61 | 23905 | 5D61 S |Same as RAM address
13064 (decimal).
Internal event 5 sub-setting 7522 | 1D62 | 23906 | 5D62 S |Same as RAM address
13065 (decimal).
Internal event 5 hysteresis 7523 | 1D63 | 23907 | 5D63 S
Internal event 5 ON delay time 7524 | 1D64 | 23908 | 5D64 S
Internal event 5 OFF delay time 7525 | 1D65 | 23909 | 5D65 S
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 X A X -
SP lag constant 8504 | 2138 | 24888 | 6138 1
(Reserved for future use.) 8505 2139 [ 24889 | 6139 | A | X | A | X -
AT proportional band adjust 8506 | 213A | 24890 | 613A 2
AT integral time adjust 8507 | 213B | 24891 | 613B 2
AT derivative time adjust 8508 | 213C | 24892 | 613C 2
MV Switching Point Type for AT 8541 215D | 24925 | 615D -
MV Switching Point PV for AT 8542 215E | 24926 | 615E P
Control algorithm 8509 | 213D | 24893 | 613D -
Cooling Gain 6071 17B7 | 22455 | 57B7 1
(Reserved for future use.) 8510 | 213E [ 24894 | 613E | A | X | A | X -
(Reserved for future use.) 8511 213F | 24895 | 613F | A | X | A | X -
(Reserved for future use.) 8512 2140 | 24896 | 6140 | A X A X -
(Reserved for future use.) 8513 2141 | 24897 | 6141 A X A X -
(Reserved for future use.) 8514 | 2142 | 24898 | 6142 | A | X | A | X -
(Reserved for future use.) 8515 2143 | 24899 | 6143 | A | X | A | X 2
(Reserved for future use.) 8516 | 2144 | 24900 | 6144 | A | X | A | X 2
(Reserved for future use.) 8517 2145 | 24901 | 6145 | A X A X 2
(Reserved for future use.) 8518 2146 | 24902 | 6146 | A X A X -
Mode AUTO/MANUAL 9001 2329 | 25385 | 6329 O | — | Same as RAM address
14596 (decimal).

Writable when not
assigned to a DI, etc.

RUN/READY 9002 | 232A | 25386 | 632A O | — |Same as RAM address
14595 (decimal).
Writable when not
assigned to a DI.

(Reserved for future use.) 9003 232B | 25387 | 632B | A X A X — |Same as RAM address
14598 (decimal).

AT start/stop selection 9004 | 232C | 25388 | 632C O O — |Same as RAM address
14597 (decimal).

Writable when not
assigned to a DI, etc.

Auto tuning error 9126 | 23A6 | 25510 | 63A6 O O -

Release all DO latches 9005 | 232D | 25389 | 632D O O — | Writable when not
assigned to a DI.
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Chapter 10. List of Communication Data

Bank Item RAM address | EEPROM address RAM EEPROM |Decimal Notes
Decimal | Hexa- |Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
Operation | PV 9101 238D | 25485 | 638D X X P |Same as RAM address
settings 14356 (decimal).
SP (target value) 9102 238E | 25486 | 638E P 2
LSP group selection 9103 | 238F | 25487 | 638F O O — |Same as RAM address
14592 (decimal).
Writable when not as-
signed to a DI.*3
(Reserved for future use.) 9104 2390 | 25488 | 6390 | A X A X -
MV (Manipulated Variable) 9105 2391 25489 | 6391 O O 1 Same as RAM address
14594 (decimal).
Writable in manual mode
Heat MV (Manipulated Variable) 9106 2392 | 25490 | 6392 X X 1 Same as RAM address
14420 (decimal).
Cool MV (Manipulated Variable) 9107 2393 | 25491 | 6393 X X 1 Same as RAM address
14421 (decimal).
(Reserved for future use.) 9108 2394 | 25492 | 6394 | A X AN X 1 Same as RAM address
14417 (decimal).
AT progress 9109 2395 | 25493 | 6395 X X -
CT1 current 9110 | 2396 | 25494 | 6396 X X 1 Same as RAM address
14418 (decimal).
CT2 current 9111 2397 | 25495 | 6397 X X 1 Same as RAM address
14419 (decimal).
Timer remaining time 1 9112 2398 | 25496 | 6398 X X S
Timer remaining time 2 9113 2399 | 25497 | 6399 X X S
Timer remaining time 3 9114 | 239A | 25498 | 639A X X S
Timer remaining time 4 9115 239B | 25499 | 639B X X S
Timer remaining time 5 9116 | 239C | 25500 | 639C X X S
(Reserved for future use.) 9117 | 239D | 25501 | 639D | A | X | A | X S
(Reserved for future use.) 9118 | 239E | 25502 | 639E | A | X | A | X S
(Reserved for future use.) 9119 239F | 25503 | 639F A X yAN X S
Step No. 9120 23A0 | 25504 | 63A0 X X S
Step remaining time 9121 23A1 | 25505 | 63A1 X X S
Step remaining time (second) 9122 23A2 | 25506 | 63A2 X X S
LSP in use 9123 23A3 | 25507 | 63A3 P |Same as RAM address
14593 (decimal).*2
PV (before ratio,bias filter) 9124 | 23A4 | 25508 | 63A4 X X P
(Reserved for future use.) 9125 23A5 | 25509 | 63A5 | A X A X P

*2.If a value is read immediately after writing it to an SP or LSP that is in use, the value may not have changed yet. Values are updated after the
sampling cycle time ends.
*3.1f an SP or LSP that is in use is read immediately after writing the value to the LSP group selection, the value may not have changed yet. Values are

updated after the sampling cycle time ends.
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Chapter 10. List of Communication Data

Bank

Iltem

RAM address

EEPROM address

RAM

EEPROM

Decimal

Hexa-
decimal

Decimal

Hexa-
decimal

Read|Write

Read |Write

Decimal
point

Notes

Status

Input alarm status

9201

23F1

25585

63F1

Bit O:
AL (PV input error (over
range))

Bit 1:
AL 57 (PV input error
(under range))

Bit 2:
A1 117 (Reference junction
compensation error
(thermocouple) / PV
input error (RTD))

Bits 3-9: Undefined

Bit 10:
AL 1! (CT input error (over
range))

Bits 11-15: Undefined

Instrument alarm status

9202

23F2

25586

63F2

Bit O:
AL (Nonvolatile mem-
ory error)

Bit 1: Undefined

Bit 2:
AL (A/D conversion
error)

Bit 3:
A1 55 (Setting value error)

Bit 4:
A1 55 (Adjustment value
error)

Bit 5:
ALE ! (Setting value area
error)

Bit 6:
A 57 (Adjustment value
area error)

Bit 7: Undefined

Bit 8:
AL 57 (Internal system
error)

Bit 9:
AL 54 (Setting value
initialization error)

Bits 10-11: Undefined

Bit 12:
At 57 (Nonvolatile
memory not initialized)

Bits 13-15: Undefined

Internal event / internal contact func-

tion status

9203

23F3

25587

63F3

Bits 0-4:

Internal events 1-5
Bits 5-7: Undefined
Bits 8-10:

Internal contacts 1-3
Bits 11-15: Undefined
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Chapter 10. List of Communication Data

Bank Item RAM address |EEPROM address RAM EEPROM |Decimal Notes
Decimal| Hexa- |Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
Status Control status 9204 23F4 | 25588 | 63F4 X X - Bit 0: MANUAL mode
0: AUTO
1: MANUAL
Bit 1: READY mode
0: RUN mode

1: READY mode
Bit 2: Undefined
Bit 3: AT is in progress
Bits 4-5: Undefined
Bit 6: During SP ramp
Bit 7:

SP ramp-up is in progress
Bit 8:

SP ramp-down is in

progress
Bits 9-12: Undefined
Bit 13:

Heating PID is in use*
Bit 14:

Cooling PID is in use*
Bit 15: Undefined

DO state 9205 23F5 | 25589 | 63F5 X X — |Same as RAM 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: Undefined

Dl state 9206 23F6 | 25590 | 63F6 X X — |Same as RAM address
14338 (decimal).

Bit 0: DI

Bit 1: DI2

Bit 3: Undefined

User-defined bit 9207 23F7 | 25591 | 63F7 - Bit 0:User-defined bit 1
Bit 1:User-defined bit 2
Bit 2:User-defined bit 3
Bit 3:User-defined bit 4

User-defined bit 1 9208 | 23F8 | 25592 | 63F8 -
User-defined bit 2 9209 | 23F9 | 25593 | 63F9 —
User-defined bit 3 9210 | 23FA | 25594 | 63FA -
User-defined bit 4 9211 23FB | 25595 | 63FB -
Tag Tag 1 9301 2455 | 25685 | 6455 — | Cannot be displayed 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.

*Valid only if £ 75 (heat/cool control) is set to 1 (use (individual PID))
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Chapter 10. List of Communication Data

Bank Iltem RAM address | EEPROM address RAM EEPROM |Decimal Notes
Decimal| Hexa- |Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
PID Proportional band 1 12288 | 3000 | 28672 | 7000 1
Integration time 1 12289 | 3001 [ 28673 | 7001 C
Derivative time 1 12290 | 3002 | 28674 | 7002 C
Manual reset 1 12291 | 3003 | 28675 | 7003 1
MV low limit 1 12292 | 3004 | 28676 | 7004 1
MV high limit 1 12293 | 3005 | 28677 | 7005 1
Cool-side proportional band 1 12336 | 3030 | 28720 | 7030 1
Cool-side integration time 1 12337 | 3031 | 28721 | 7031 C
Cool-side derivative time 1 12338 | 3032 | 28722 | 7032 C
(Reserved for future use.) 12339 | 3033 | 28723 | 7033 AN A | A A 1
Cool-side MV low limit 1 12340 | 3034 | 28724 | 7034 1
Cool-side MV high limit 1 12341 3035 | 28725 | 7035 1
Proportional band 2 12294 | 3006 | 28678 | 7006 1
Integral time 2 12295 | 3007 | 28679 | 7007 C
Derivative time 2 12296 | 3008 | 28680 | 7008 C
Manual reset 2 12297 | 3009 | 28681 7009 1
MV low limit 2 12298 | 300A | 28682 | 700A 1
MV high limit 2 12299 | 300B | 28683 | 700B 1
Cool-side proportional band 2 12342 | 3036 | 28726 | 7036 1
Cool-side integration time 2 12343 | 3037 | 28727 | 7037 C
Cool-side derivative time 2 12344 | 3038 | 28728 | 7038 C
(Reserved for future use.) 12345 | 3039 | 28729 | 7039 | A | A | A | A 1
Cool-side MV low limit 2 12346 | 303A | 28730 | 703A 1
Cool-side MV high limit 2 12347 | 303B | 28731 703B 1
Proportional band 3 12300 | 300C | 28684 | 700C 1
Integral time 3 12301 | 300D | 28685 | 700D C
Derivative time 3 12302 | 300E | 28686 | 700E C
Manual reset 3 12303 | 300F | 28687 | 700F 1
MV low limit 3 12304 | 3010 | 28688 | 7010 1
MV high limit 3 12305 | 3011 28689 | 7011 1
Cool-side proportional band 3 12348 | 303C | 28732 | 703C 1
Cool-side integration time 3 12349 | 303D | 28733 | 703D C
Cool-side derivative time 3 12350 | 303E | 28734 | 703E C
(Reserved for future use.) 12351 | 303F [ 28735 | 703F | A | A | A | A 1
Cool-side MV low limit 3 12352 | 3040 | 28736 | 7040 1
Cool-side MV high limit 3 12353 | 3041 28737 | 7041 1
Proportional band 4 12306 | 3012 | 28690 | 7012 1
Integral time 4 12307 | 3013 | 28691 7013 C
Derivative time 4 12308 | 3014 | 28692 | 7014 C
Manual reset 4 12309 | 3015 | 28693 | 7015 1
MV low limit 4 12310 | 3016 | 28694 | 7016 1
MV high limit 4 12311 3017 | 28695 | 7017 1
Cool-side proportional band 4 12354 | 3042 | 28738 | 7042 1
Cool-side integration time 4 12355 | 3043 | 28739 | 7043 C
Cool-side derivative time 4 12356 | 3044 | 28740 | 7044 C
(Reserved for future use.) 12357 | 3045 | 28741 | 7045 AN A A A 1
Cool-side MV low limit 4 12358 | 3046 | 28742 | 7046 1
Cool-side MV high limit 4 12359 | 3047 | 28743 | 7047 1
Proportional band 5 12312 | 3018 | 28696 | 7018 1
Integral time 5 12313 | 3019 | 28697 | 7019 C
Derivative time 5 12314 | 301A | 28698 | 701A C
Manual reset 5 12315 | 301B | 28699 | 701B 1
MV low limit 5 12316 | 301C | 28700 | 701C 1
MV high limit 5 12317 | 301D | 28701 | 701D 1
Cool-side proportional band 5 12360 | 3048 | 28744 | 7048 1
Cool-side integration time 5 12361 | 3049 | 28745 | 7049 C
Cool-side derivative time 5 12362 | 304A | 28746 | 704A C
(Reserved for future use.) 12363 | 304B | 28747 | 704B | A | A | A | A 1
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Chapter 10. List of Communication Data

Bank Iltem RAM address | EEPROM address RAM EEPROM [Decimal Notes
Decimal| Hexa- |[Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
PID Cool-side MV low limit 5 12364 | 304C | 28748 | 704C 1
Cool-side MV high limit 5 12365 | 304D | 28749 | 704D 1
Proportional band 6 12318 | 301E | 28702 | 701E 1
Integral time 6 12319 | 301F | 28703 | 701F C
Derivative time 6 12320 | 3020 | 28704 | 7020 C
Manual reset 6 12321 3021 28705 | 7021 1
MV low limit 6 12322 | 3022 | 28706 | 7022 1
MV high limit 6 12323 | 3023 | 28707 | 7023 1
Cool-side proportional band 6 12366 | 304E | 28750 | 704E 1
Cool-side integration time 6 12367 | 304F | 28751 | 704F C
Cool-side derivative time 6 12368 | 3050 | 28752 | 7050 C
(Reserved for future use.) 12369 | 3051 | 28753 | 7051 AN A A A 1
Cool-side MV low limit 6 12370 | 3052 | 28754 | 7052 1
Cool-side MV high limit 6 12371 | 3053 | 28755 | 7053 1
Proportional band 7 12324 | 3024 | 28708 | 7024 1
Integration time 7 12325 | 3025 | 28709 | 7025 C
Derivative time 7 12326 | 3026 | 28710 | 7026 C
Manual reset 7 12327 | 3027 | 28711 7027 1
MV low limit 7 12328 | 3028 | 28712 | 7028 1
MV high limit 7 12329 | 3029 | 28713 | 7029 1
Cool-side proportional band 7 12372 | 3054 | 28756 | 7054 1
Cool-side integration time 7 12373 | 3055 | 28757 | 7055 C
Cool-side derivative time 7 12374 | 3056 | 28758 | 7056 C
(Reserved for future use.) 12375 | 3057 | 28759 | 7057 | A | A | A | A 1
Cool-side MV low limit 7 12376 | 3058 | 28760 | 7058 1
Cool-side MV high limit 7 12377 | 3059 | 28761 7059 1
Proportional band 8 12330 | 302A | 28714 | 702A 1
Integration time 8 12331 | 302B | 28715 | 702B C
Derivative time 8 12332 | 302C | 28716 | 702C C
Manual reset 8 12333 | 302D | 28717 | 702D 1
MV low limit 8 12334 | 302E | 28718 | 702E 1
MV high limit 8 12335 | 302F | 28719 | 702F 1
Cool-side proportional band 8 12378 | 305A | 28762 | 705A 1
Cool-side integration time 8 12379 | 305B | 28763 | 705B C
Cool-side derivative time 8 12380 | 305C | 28764 | 705C C
(Reserved for future use.) 12381 | 305D | 28765 | 705D | A | A | A | A 1
Cool-side MV low limit 8 12382 | 305E | 28766 | 705E 1
Cool-side MV high limit 8 12383 | 305F | 28767 | 705F 1
Event Internal event 1 main setting 13056 | 3300 | 29440 | 7300 S
Internal event 1 sub-setting 13057 | 3301 | 29441 | 7301 S
Internal event 2 main setting 13058 | 3302 | 29442 | 7302 S
Internal event 2 sub-setting 13059 | 3303 | 29443 | 7303 S
Internal event 3 main setting 13060 | 3304 | 29444 | 7304 S
Internal event 3 sub-setting 13061 | 3305 | 29445 | 7305 S
Internal event 4 main setting 13062 | 3306 | 29446 | 7306 S
Internal event 4 sub-setting 13063 | 3307 | 29447 | 7307 S
Internal event 5 main setting 13064 | 3308 | 29448 | 7308 S
Internal event 5 sub-setting 13065 | 3309 | 29449 | 7309 S
LSP LSP1 13312 | 3400 | 29696 | 7400 P
LSP2 13313 | 3401 | 29697 | 7401 P
LSP3 13314 | 3402 | 29698 | 7402 P
LSP4 13315 | 3403 | 29699 | 7403 P
LSP5 13316 | 3404 | 29700 | 7404 P
LSP6 13317 | 3405 | 29701 7405 P
LSP7 13318 | 3406 | 29702 | 7406 P
LSP8 13319 | 3407 | 29703 | 7407 P
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Chapter 10. List of Communication Data

Bank Iltem RAM address | EEPROM address RAM EEPROM |Decimal Notes
Decimal| Hexa- |Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
Instru- Representative alarm 14336 | 3800 | 30720 | 7800 X X — |Bit0: PV error
ment Bit 1: Undefined
status 1 Bit 2: CT error (AL11)
Bits 3-7: Undefined
Bit 8:
Initialization error
(AL80/83/84)
Bits 9-11: Undefined
Bit 12:
A/D conversion error
(AL70)
Bit 13:
Setting value error
(AL81/95)
Bit 14:
Adjustment value error
(AL82/96)
Bit 15: Undefined
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).
Instru- RUN/READY 14352 | 3810 | 30736 | 7810 X X —
ment AUTO/MANUAL 14353 | 3811 30737 | 7811 X X —
status2 | AT start/stop selection 14354 | 3812 | 30738 | 7812 X X —
(Reserved for future use.) 14355 | 3813 | 30739 | 7813 A X yaN X -
PV 14356 | 3814 | 30740 | 7814 X X P
SP (target value) 14357 | 3815 | 30741 | 7815 X X P
MV (Manipulated Variable) 14358 | 3816 | 30742 | 7816 X X 1
Instru- (Reserved for future use.) 14416 | 3850 | 30800 | 7850 | A X A X P Same as RAM address 7001
ment (decimal).
status 3 (Reserved for future use.) 14417 | 3851 | 30801 | 7851 A X A X 1 Same as RAM address 9108
(decimal).
CT1 current 14418 | 3852 | 30802 | 7852 X X 1 Same as RAM address 9110
(decimal).
CT2 current 14419 | 3853 | 30803 | 7853 X X 1 Same as RAM address 9111
(decimal).
Heat MV (Manipulated Variable) 14420 | 3854 | 30804 | 7854 X X 1 Same as RAM address 9106
(decimal).
Cool MV (Manipulated Variable) 14421 | 3855 | 30805 | 7855 X X 1 Same as RAM address 9107
(decimal).
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Bank Item RAM address |EEPROM address RAM EEPROM |Decimal Notes
Decimal| Hexa- |Decimal| Hexa- |Read|Write|Read|Write| POINt
decimal decimal
Operation |LSP group selection 14592 | 3900 | 30976 | 7900 O | — | Writable when not
assigned to a DI.
Same as RAM address 9103
(decimal).
LSPin use 14593 | 3901 | 30977 | 7901 P |Same as RAM address 9123
(decimal).
Manual MV 14594 | 3902 | 30978 | 7902 O | 1 Writable in manual mode
Same as RAM address 9105
(decimal).
RUN/READY 14595 | 3903 | 30979 | 7903 O O - Writable when not
assigned to a DI.
Same as RAM address 9002
(decimal).
AUTO/MANUAL 14596 | 3904 | 30980 | 7904 O | —  [Writable when not
assigned to a DI, etc.
Same as RAM address 9001
(decimal).
AT start/stop selection 14597 | 3905 | 30981 | 7905 O O —  |Writable when not
assigned to a DI, etc.
Same as RAM address 9004
(decimal).
(Reserved for future use.) 14598 | 3906 | 30982 | 7906 | A X A X - Same as RAM address 9003
(decimal).
PID group |Proportional band 14848 | 3A00 | 31232 | 7A00 1
inuse Integration time 14849 | 3A01 | 31233 | 7A01 C
Derivative time 14850 | 3A02 | 31234 | 7A02 C
Manual reset 14851 | 3A03 | 31235 | 7A03 1
MV low limit 14852 | 3A04 | 31236 | 7A04 1
MV high limit 14853 | 3A05 | 31237 | 7A05 1
Cool-side proportional band 14854 | 3A06 | 31238 | 7A06 1
Cool-side integration time 14855 | 3A07 | 31239 | 7A07 C
Cool-side derivative time 14856 | 3A08 | 31240 | 7A08 C
(Reserved for future use.) 14857 | 3A09 | 31241 | 7A09 | A | A | A | A 1
Cool-side MV low limit 14858 | 3A0A | 31242 | 7A0A 1
Cool-side MV high limit 14859 | 3A0B | 31243 | 7A0B 1
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/\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.

c 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 unit.

@ Fuse replacement

When replacing the fuse connected to the electric wiring, always use the specified

standard fuse.
Standards compliance: IEC 60127
Speed: time-lag (T)
Rated voltage: 250 V AC

Rated current: 0.5 A
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H Alarm codes and countermeasures

This section describes the alarm codes that are displayed if this device has errors,
and also describes countermeasures. If any of the following abnormalities occur in
the instrument, the control function of this device will stop.

Alarm Description Cause Corrective action
code*!
AL PV input error (over Sensor burnout, incorrect wiring | Check the wiring.
range) Incorrect settings for PV range Check the PV range type (C01) and other
type, etc. settings.
ALOe PV input error (under Sensor burnout, incorrect wiring | Check the wiring.
range) Incorrect settings for PV range Check the PV range type (C01) and other
type, etc. settings.
ALO3 Reference junction Measurement range error in Make sure that the ambient temperature is
5 compensation (cold terminal temperature at reference | within the specifications of this product.
2 junction compensation) |junction compensation
o error
) RTD input error Sensor burnout, incorrect wiring Check the wiring.
AL CT input error (over Current input exceeding the high | Use a current transformer with a number
range)*? limit of the display range of turns that matches the display range.
Check the number of CT turns and the
setting.
Check the setting and the number of times
the power wire passes through the CT.
Incorrect wiring Check the wiring.
AL A/D conversion error A/D conversion unit failure Turn the power off and then on again.
AL Nonvolatile memory Tempor.ary communiFation @ITor, | |f the alarm is triggered when the power is
error corruption of data written, or turned on again, replace the device.
ALBD Nonvolatile memory not | failure of this device
initialized
ALB ! Setting value area error*3
ALBe Adjustment value area
error®3
ALAe3 Internal system error
ALAY Setting value Turn the power off and then on again.
— initializati
,3, |n|t|z.a Ization error If the alarm is triggered after turning
S ALE5 Setting value error the power on again, the problem can be
o] corrected with the following procedure:
2 « Initialize the set point
o
@ « Write the setting again
If this procedure does not correct the
problem, replace the device.
ALAB 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 the adjusted value**
If this procedure does not correct the
problem, replace the device.
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*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.The error occurred because of CT input 1, 2, or both.
*3.This error may occur when updating the firmware.

*4. If the area in memory for restoring the adjustment value has been corrupted, the value cannot be restored.
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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.

® Thermocouple

Error Range No. Indication Alarm code
Sensor burnout Upscale (110 % FS) Lo
Reference junction PV with incorrect cold contact | ALO3
compensation compensation
(cold junction
compensation) error
@ Resistance temperature detector (RTD)
Error Range No. Indication Alarm code
Resistor burnout Upscale (110 % FS) ALD
Line A burnout Upscale (110 % FS) ALD
Line B burnout Upscale (110 % FS) ALD |, ALO3
2- or 3-wire burnout Upscale (110 % FS) ALO |, ALOT
Short circuit, lines A Downscale (=10 % FS) ALOe
and B
Short circuit, lines A |41 (Pt100) —235°C (-5 % FS)/-235 °F ALOe
and B 42 (JPt100) —235°C (-5 % FS)/-235 °F ALEZ
43 (Pt100) —235°C (-9 % FS)/-235 °F ALOe
44 (JPt100) —235°C (-9 % FS)/-235 °F ALOC

E] Handling Precautions

« If the temperature unit is Fahrenheit, a PV low limit alarm (ALE2) is
generated at —235 °F, which is within the PV range, for PV ranges 41-44.

@® DC voltage/current

Error Range No. Indication Alarm code
Burnout 84 (0-1V) Downscale (=3 % FS) ALEZ
86 (1-5V) Downscale (—10 % FS) ALOe
87 (0-5V) Downscale (-3 % FS) ALOe
88 (0-10V) Downscale (0 % FS) None
89 (0-20 mA) Unknown (around 0 % FS) None
90 (4-20 mA) Downscale (—10 % FS) La
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M If an error occurs in communication with model SLP-C1F

When this device is communicating with a PC running SLP-C1F that is connected
using the model 81441177-001 USB loader cable or the model SLP-ULCJA0 USB
loader cable (A to micro-B), reading or writing may fail. In this case, unplug the
USB loader cable from the PC’s USB connector, wait at least 10 seconds, and then
plug it in again.
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Chapter 12. Calibration and Inspection

/N\CAUTION

® Do not switch to calibration/inspection mode while the object of control is in operation.

When this device is in calibration/inspection mode, the state of control outputs and event
outputs is fixed and these outputs do not function. Take this into consideration when
calibrating or inspecting.

[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.

The user can calibrate and inspect the input and output functions of this device.

The following are available:

I/O inspection (external contact input, control output and event output, key input)
» PV input calibration
o Current output calibration

 CT input calibration

Use the SLP-C1F Smart Loader Package for calibration and inspection.

M Starting calibration and inspection

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, the lower display says EESE.

E] Handling Precautions

« Azbil Corporation will not be liable for problems caused by incorrect
calibration or checking by the user.

« To restore the settings when the product was shipped during calibration
or checking:
If you select [Command] — [Restore adjustment values] from the pull-
down menu, any current calibration settings will be discarded and
the settings when the product was shipped will be restored. If you
accidentally execute this command during calibration or checking, all the
current calibration data will be lost.
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H 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.

« When you click the [X] icon in the upper right corner of the calibration and
checking screen, EESE disappears and the device returns to normal mode.

m 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.

Bl 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.

« 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 Measuring instruments required for calibration
(p. 12-2) below.

H Measuring instruments required for calibration

Measuring instrument Specifications

Reference current/ Accuracy: +£0.025 % or less, minimum resolution (voltage): 1 uV or less,
voltage generator 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 A or less
Voltmeter Accuracy: £0.025 % or less, minimum resolution: 1 uV or less
Thermometer Accuracy: 0.1 °C or less, minimum resolution: 0.1 °C or less
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H Calibration and checking procedure

@ Inspection of I/0s

@ PV input calibration

(1)
2)
©)

Select the [I/0 check] tab.
Select the desired item to check.

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.

(1)
2)
)
(4)

Select the [PV Calibration] tab.
Select a gain No. in ascending order.
Press [Read].

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.

« If T (thermocouple) is selected as the PV input type by the model No. (digit @):
Model C1M
@
Voltage generator ®-
® +
o IfR (RTD) is selected as the PV input type by the model No. (digit @):
Model C1M
@
Resistor ®
®
« IfL (DC voltage/current) is selected as the PV input type by the model No. (digit
Q)
Gain Nos. 04-06 (voltage) Model C1M Gain No. 07 (current) Model C1M
O] @+
Voltage generator ®- Current generator ®-
® + ®

€)
(6)
7)

Keep applying the voltage, current or resistance for 30 seconds or longer.
Press [Write].

Return to step 3 and repeat the procedure until the calibration of the last gain
is completed.
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E] Handling Precautions

« When calibrating the PV 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 mVinput
- RTD: 100 Q input
- Voltage: 0 mVinput
- Current: 0 mA input

« Do not leave the PV input terminals open during warm-up.

@ Current transformer (CT) input calibration
(1) Select the [CT Input Calibration] tab.
(2) Select the channel to calibrate.

(3) Select [Zero] in the [Zero/Span] field.
Both zero and span should be calibrated for one channel. Therefore, after
selecting a channel, first calibrate zero and then span.

(4) Press [Read].

(5) Keep applying the zero calibration current to the CT input terminals of the
selected channel for 30 seconds or longer. Before application of current,
connect this device to the measuring instrument as shown.

CTinput 1 Model C1M CTinput 2 Model C1M
M+ ®

Current generator 49 - Current generator qs —
® ® +

(6) Press [Write].
(7) Select [Span] in the [Zero/Span] field.
(8) Press [Read].

(9) Keep applying the span calibration current to the CT 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.
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@ Current output calibration
(1)
(2)

©)

(4)
(5)

(6)

@)
(8)
)

Chapter 12. Calibration and Inspection

Select the [Analog Output Calibration] tab.

Select the channel to calibrate.
Control output 1 is indicated as “OUT1” and control output 2 is “OUT2”

Select [Zero] in the [Zero/Span] field.
Both zero and span should be calibrated for one channel. Therefore, after
selecting a channel, first calibrate zero and then span.

Press [Read].

The zero calibration current 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 Model C1M Control output 2 Model C1M
O+ ®
Ammeter ® - Ammeter ® -
® ®+

Check the current indicated by the ammeter to the 3rd digit after the decimal
point, enter it in [Adjustment value], and press [Write].

Select [Span] in the [Zero/Span] field.
Press [Read].

The span calibration current is output to the output terminal of the selected
channel.
Keep this state for 30 seconds or longer.

(10) Check the current indicated by the ammeter 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.
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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.
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Chapter 14. Specifications

H Specifications

@ PV input (selectable by model No.)

Item

Description

Number of inputs

1

Sampling cycle

50, 100, 300, 500 ms

Thermocouple input

Thermocouple type

K,J,E T,R,S,B,N(JISC1602: 2015)

PLII, PR40-20 (ASTM E1751/E1751M-20)
WRe5-26 (ASTM E988-96 (Reapproved 2002)
JIS C1602:2015 (C thermocouple))

DIN U, DIN L (DIN 43710:1985)

Indication accuracy (under
standard conditions)

+0.3 % FS £1 digit (excluding the reference
junction compensation point)

(Negative range: £0.6 % FS 1 digit. Other
exceptions: see the PV input range table)

Reference junction
compensation (cold junction
compensation) accuracy

+0.5 °C (under standard conditions)

(For every 1 °C outside the temperature range of
the standard conditions, the accuracy decreases
by + 0.05 °C.)

Reference junction (cold
junction) compensation
method

Select“0” (internal compensation (by this device))
or“1” (external compensation (by another
device)).

Allowable input*

-0.5to+12V

Input bias current

+0.2 pA max. (under standard conditions)

Thermocouple/
compensating lead wire
diameter

0.3t00.65 mm

Operation upon input wire
burnout

(&g Operation when a PV input error occurs
(p. 11-4)

RTD
RTD type Pt100 (JIS C 1604:2013)
JPt100 (JIS C 1604:1989)
Indication accuracy (under | +0.2 % FS £1 digit
standard conditions)
Allowable input* -0.5t0+12V
Measuring current 1 mA (typical), from terminals 5 and 6
Wiring resistance effect +0.05 % FS/Q max.
Allowable wiring resistance |85 Q max.
Operation upon input wire | {> gperation when a PV input error occurs
burnout (p.11-4)
DC voltage

DC voltage type

0-1V
1-5V
0-5V
0-10V

Indication accuracy (under
standard conditions)

+0.2 % FS £1 digit

Allowable input*

-0.5to+12V

Input impedance

1 MQ min.

Operation upon input wire
burnout

(&g Operation when a PV input error occurs
(p.11-4)
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Item Description

DC current

DC current type 0-20 mA
4-20 mA

Indication accuracy (under | +0.2 % FS £1 digit
standard conditions)

Allowable input* 30 mA or less, or 4V or less

Input impedance 100 Q max. (with 20 mA input)

Operation upon input wire | {%> gperation when a PV input error occurs
burnout (p' 1 1_4)

* A voltage or current input greater than the allowable input may damage the circuits.

@ Digital input (DI1-2) (optional)

Item Description
Number of inputs 2
Input type Non-voltage contacts or open collector
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
Open terminal voltage 55VDC+1V
Parallel connection circuit voltage |24V DC max.

® Current transformer inputs (CT1-2) (optional)

Item Description

Number of inputs 2

Measurement method RMS

Input object Current transformer with 100-4000 turns
(availability is in 100-turn units)

Measurement current 0.4-50.0 A AC, 50/60 Hz (800 turns, 1 power wire
pass)

Allowable measured current 0.0-70.0 A AC and peak current 110 A (800 turns,

1 power wire pass)

Indication accuracy (under standard |£5 % FS £1 digit (not including accuracy of

conditions) current transformer in the case of sine waves)

Indication resolution 0.1 AAC

Indication update cycle 100 ms

Allowable input current 0.0-100 mA AC, peak current: 141.4 mA (at the CT
input terminals of this device)

Transient overvoltage Supply voltage + 250V

Precautions when using a CT Do not use CT input for phase control.
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@ Control output (selectable by model No.)

Chapter 14. Specifications

Item

Description

Relay output

Contact configuration

1c (SPDT)

Contact rating

250V AC/ 30V DC, 3 A (resistive load)

Service life N.O. side: 100,000 cycles or more
N.C. side: 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)

Voltage when open 19V DC+15%

Internal resistance 18Q

Allowable current 24 mA max

OFF-state leak current 100 HA max.

Short-circuit protection Yes

function

Minimum OFF/ON time 1ms

Current output

Output type

0-20 mA DC or 4-20 mA DC

Allowable load resistance

600 Q max.

Output accuracy (under
standard conditions)

+0.3% FS
However, £1 % FS at 0-1 mA

Output resolution

1/12500 (at 0-20 mA DC), 1/10000 (at 4-20 mA
DC)

Output update cycle

Same as sampling cycle

@ Event relay (EV1-3) (optional)

@® Loader communication

Item

Description

Number of outputs

3 (for models with 3 EV outputs)
2 (for models with 2 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 specifications |5V, 10 mA

(reference value)

Minimum open/close time 50 ms

Item

Description

Cables

Dedicated USB loader cable (included with
models SLP-C1FJAO and SLP-C1FJA3)
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@ RS-485 communication (optional)

® 1/0 Isolation

@ Standard conditions

14-4

Iltem

Description

Transmission line

3-wire system

Transmission speed

4800, 9600, 19200, 38400 bps

Data length 8 bits / 7 bits
Parity bit Even parity, odd parity, no parity
Stop bits 1or2

Communication protocol

Host communication: compliant with CPL,
Modbus™/RTU, Modbus/ASClII, or PLC link

Terminating resistor

External resistor (120 Q, 1/2 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

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.
Power Event outputs 1-3
DIs 1-2 * On models with independent

RS-485 communication

Internal circuits

reinforced insulation.

contacts, event outputs 1 and 2 have

CTinputs 1-2 Control output 1 (relay)
PVinput Control outputs 1-2 (voltage pulse,
Loader communication : current)

Item 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 105VAC*10%

Power frequency 50/60 Hz 1 Hz

Vibration 0 m/s?

Shock 0 m/s?

Mounting angle

Reference plane +3°




@ Operating conditions

Chapter 14. Specifications

Item

Description

Ambient temperature

—10 to +55 °C for independent mounting

Ambient humidity 10-85 % RH (without condensation or freezing)
Power 85-264V AC, 50/60 Hz +2 Hz
(Rated power: 100-240V AC, 50/60 Hz)
Vibration 0-5m/s2 (10-60 Hz for 2 h each in the X, Y, and Z
directions)
Shock 0-100 m/s?

Mounting angle

Reference plane £10°

@ Transport and storage conditions

Item

Description

Ambient temperature

—20to0 +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/s? (vertically 3 times)

Drop test Drop height 60 cm (free fall on 1 corner, 3 edges,

6 sides)
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@ Other specifications

14-6

Iltem

Description

Protection class

IP66 (device front side)
(only when individually mounted in a panel using
the included gasket)

Nonvolatile memory

EEPROM (durability: 100,000 erase/write cycles)

Power consumption

8VAorless (6 VA at 100V AC, 8 VA at 264V AC)

Allowable transient power loss

20 ms max.

Elevation

2000 m max.

Mass

Approx. 130 g (for panel mounting: including the
supplied mounting bracket, model No. 84515488-
001)

Terminal screw tightening torque 0.6 £0.1 N'm
Legal control/authentication Law/ Certificate/ Notes
directive | file No,, etc.
CE LVD EN61010-1
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 usein
industrial
locations)
UKCA |RoHS EN IEC63000
KC Korean R-R-
Radio Act |A2B-A146
Overvoltage category Il (IEC 60364-4-443, IEC 60664-1)
Allowable pollution degree 2
Insulation resistance 20 MQ min.

(Power terminals, and between power terminals
and isolated I/O terminals)
(with a 500 V DC insulation resistance tester)

Dielectric strength

1500V AC for 1 minute

Power-on inrush current

18 A max./ 1.5 ms max.

Case material/color

Modified PPE/black

Protective sheet material/color

Polyester film/black

* During EMC testing, the indication or output may fluctuate by the equivalent of

+10 % FS.
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l ROM version history

This section describes added functions and changes to specifications for each ROM
version.
@ ROM version 1.01 (available from January 2023)

® New function

(1) Added the password function.
€ Password (p. 5-104)

(2) Added the event remaining time display function.
€ Event remaining time display setup (p. 5-97)
® Functional improvement

(1) Even if PLC link communication is enabled by the SLP, if the setting for
[Communication type] is anything other than “3” (PLC link), PLC link

communication will not work.
> Common settings (p. 9-19)

(2) Changed the conditions for displaying the [Control action (direct/reverse)]
setting.
> Setup bank (p. 6-19)

(3) Changed the display transition using keys when [Bit 1: SP] of [PV/SP display
setup] is set to “0” (No).
€ PV/SP display setup (p. 5-95)

® Program modification

(1) Ifatimeout, C1M error, or PLC error occurs during cyclic or triggered
data transfer from the PLC to the CIM in PLC link communication, C1M

parameters will not be updated.
3 Transfer settings (p. 9-20)

(2) Improved the latch operation when output assignments A-D are set to “14”
(MV ON/OFF status 1) or “15” (MV ON/OFF status 2).
> Latch (p. 5-74)

@ ROM version 1.00 (available from January 2022)
® New function

(1) New release

® Functional improvement

(None)

® Program modification

(None)
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Appendix

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.

https://www.compoclub.com/products/knowledge/word/index.html

@ 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.

®A
AT (auto-tuning)

A function to automatically calculate 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)

Used to detect the current applied to a heater. Heater burnout, relay short circuit,
etc., can be monitored.

eD
D (derivative)

D action (derivative action)

A 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.
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DI (digital input)

DO (digital output)

OE
EV (event)

ol
I (integral)

oL
LSP (local set point)

oM

Motor feedback (MFB)

Appendix

External contact input

Used to switch remote/local, multiple SPs, auto/manual, etc., of controllers, etc.

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 to output abnormalities as
alarms is also expressed as EV. 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.

Motor opening

The opening signal sent from the motor controlled by a controller. The C1M does
not have an MFB function.

MV (manipulated variable)

A signal sent to an actuator. It is also called “control output.”
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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 actions.

PLC (programmable logic controller)
Programmable controller

A sequencer.

PV (process value)
Present value

Present value, measured value, detected value

®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.
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RSP (remote set point)

Appendix

Remote SP

An SP sent from an external device. The C1M does not have an RSP function.

RTD (resistance temperature detector)

@S

An RTD consists of a resistance element composed of unshielded wires made from
a material such as platinum, 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.

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)

SP (set point)

SSR (solid-state relay)

ST (self-tuning)

oT
T/C (thermocouple)

Application software that runs on a computer and facilitates configuration and
monitoring of Azbil controllers.

The target value

A set point specified by controllers, etc. It is also called the SV (set value).

Used for heater control in combination with a controller that outputs voltage pulses.

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.

Used for temperature measurement. For the purpose of generating
thermoelectromotive force, one end of two kinds of metal wires is 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).
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ou
U (unit)

UF (user function)

App.-6

The smallest unit of an industrial quantity (°C, Pa, L/min, etc.) of a PV range. For a
range of —200 to +200 °C, 1 U =1 °C. For 0.0 to 200.0 °C, 1 U = 0.1 °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 1 U.

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.
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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.);

(2) Failure caused for other reasons than Azbil Corporation’s product;

(3) Failure caused by any modification or repair made by any person other than Azbil Corporation or Azbil Corporation’s
subcontractors;

(4) Failure caused by your use of Azbil Corporation’s product in a manner not conforming to the intended usage of that product;

(5) Failure that the state-of-the-art at the time of Azbil Corporation’s shipment did not allow Azbil Corporation to predict; or

(6) 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.

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.

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.

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*” nuclear power*7)

)
Outside a radiation | Cannot be used (except for limit switches for Can be used
controlled area*® nuclear power*?)

*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.



(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

ENGRD

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.
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