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I Introduction

OMRON products are manufactured for use according to proper procedures by a qualified operator and
only for the purposes described in this manual.

This manual describes the functions, performance, and application methods needed for optimum use of
the ESAR-T/ER-T Programmable Digital Controllers.

Please observe the following items when using the ESAR-T/ER-T Programmable Digital Controllers.
* This product is designed for use by qualified personnel with a knowledge of electrical systems.

* Read this manual carefully and make sure you understand it well to ensure that you are using the
ESAR-T/ER-T Programmable Digital Controllers correctly.

¢ Keep this manual in a safe location so that it is available for reference when required.

Precautions on Using the Product

Before using the Controller under the following conditions, make sure that the ratings and performance
characteristics of the Controller are sufficient for the systems, machines, and equipment, and be sure to
provide the systems, machines, and equipment with double safety mechanisms, and also consult your
OMRON representative.

¢ Using the Controller under conditions which are not described in the manual

* Applying the Controller to nuclear control systems, railroad systems, aviation systems, vehicles,
combustion systems, medical equipment, amusement machines, safety equipment, and other systems,
machines, and equipment

¢ Applying the Controller to systems, machines, and equipment that may have a serious influence on lives
and property if used improperly, and especially require safety

Notice

(1) All rights reserved. No part of this manual may be reprinted or copied without the prior written
permission of OMRON.

(2) The specifications and other information in this manual are subject to change without notice for purposes
of improvement.

(8) Considerable care has been taken in the preparation of this manual; however, OMRON assumes no
responsibility or liability for any errors or inaccuracies that may appear. In the event that a problem is
discovered, please contact one of the OMRON offices or agents listed at the end of the manual, and
provide the catalogue number shown on the cover of the manual.




Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON
representative if you have any questions or comments.

Warranty and Limitations of Liability

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship
for a period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING
NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL
DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR
STRICT LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on
which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to

the combination of products in the customer's application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identifying

ratings and limitations of use that apply to the products. This information by itself is not sufficient for a

complete determination of the suitability of the products in combination with the end product, machine,

system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not

intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the

uses listed may be suitable for the products.

¢ Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions
or uses not described in this manual.

¢ Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

¢ Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR

PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND

INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.




Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be
changed without any notice. When in doubt, special model numbers may be assigned to fix or establish
key specifications for your application on your request. Please consult with your OMRON representative
at any time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and
does not constitute a warranty. It may represent the result of OMRON's test conditions, and the users
must correlate it to actual application requirements. Actual performance is subject to the OMRON
Warranty and Limitations of Liability.

ERRORS AND OMISSIONS
The information in this document has been carefully checked and is believed to be accurate; however,
no responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.




Precautions

Definition of Safety Notices and Information

The following notation is used in this manual to provide precautions required to
ensure safe usage of the product.

The safety precautions that are provided are extremely important to safety. Always
read and heed the information provided in all safety precautions.

The following notation is used.

Indicates a potentially hazardous situation which, if not
/A Caution avoided, may result in minor or moderate injury or in
property damage.

® Symbols

Symbol Meaning

General Caution
Indicates non-specific general cautions, warn-
ings, and dangers.

Caution

Electrical Shock Caution
Indicates possibility of electric shock under spe-
cific conditions.

General Prohibition

Prohibition Indicates non-specific general prohibitions.

General Caution
Indicates non-specific general cautions, warn-
ings, and dangers.

Mandatory
Caution

el DPb




@® Precautions

A CAUTION

Do not touch the terminals while power is being supplied.
Doing so may occasionally result in minor injury due to electric
shock.

Do not touch the terminals or the electronic components or pat-
terns on the PCB within 1 minute after turning OFF the power sup-
ply. Doing so may occasionally result in minor injury due to electric
shock.

Do not allow pieces of metal, wire clippings, or fine metallic shav-
ings or filings from installation to enter the product. Doing so may
occasionally result in electric shock, fire, or malfunction.

Do not use the product in locations where flammable or explosive
gases are present. Doing so may occasionally result in minor or
moderate explosion, causing minor or moderate injury, or property
damage.

Do Not disassemble, modify, or repair the product or touch any of
the internal parts. Minor electric shock, fire, or malfunction may
occasionally occur.

Tighten the screws on the terminal block to the following specified
torque. Loose screws may occasionally cause fire, resulting in
minor or moderate injury, or damage to the equipment.

Terminal block screws: 0.40 to 0.56 N-m

Perform correct setting of the product according to the application.
Failure to do so may occasionally cause unexpected operation,
resulting in minor or moderate injury, or damage to the equipment.

A malfunction in the Product may occasionally make control oper-
ations impossible or prevent alarm outputs, occasionally resulting
in property damage to the system or equipment connected to the
Product. To maintain safety in the event of malfunction of the
Product, take appropriate safety measures, such as installing a
monitoring device in a separate system.

Do not use the equipment for measurements within measurement
categories Il, Ill, or IV (according to IEC61010-1). Doing so may
occasionally cause unexpected operation, resulting in minor or
moderate injury, or damage to the equipment. Use the equipment
for measurements only within the measurement categories for
which the product is designed.

The service life of the output relays depends on the switching
capacity and switching conditions. Consider the actual application
conditions and use the product within the rated load and electrical
service life. Using the product beyond its service life may occa-
sionally result in contact welding or burning.




Precautions for Safe Use

\

(9)

Use and store the Digital Controller in the range of specifications for ambient
temperature and humidity. The service life will decrease due to increased
internal temperature if multiple Digital Controllers are mounted closely side by
side or one on top of the other. If this type of mounting is used, use forced
cooling, e.g., use a fan to blow air onto the Digital Controllers.

Do not prevent heat dissipation by obstructing the periphery of the Digital
Controller. Do not block the vents on the Digital Controller unit.

The supplied power voltage and load must be within the rated and specified
ranges.

Be sure to confirm the name and polarity for each terminal before wiring the
terminal block.

Do not connect anything to unused terminals.

Use the specified size of crimp terminals (M3, width: 5.8 mm max.) to wire the
terminal block. When connecting bare wires, use copper stranded or solid
wires, and use AWG22 (cross-sectional area of 0.326 mm2) to AWG14 (cross-
sectional area of 2.081 mm2) for the power supply terminals and AWG28
(cross-sectional area of 0.081 mm2) to AWG16 (cross-sectional area of 1.309
mm2) for other terminals. (Length of exposed wire: 6 to 8 mm)

Ensure that the rated voltage is attained within 2 seconds after turning ON the
power.

Turn OFF the power first when you need to draw out the Digital Controller. Do
Not touch the terminals or the electronic components, or subject them to
physical shock. When inserting the Digital Controller, do not allow the
electronic components to contact the case.

Do not remove the inner circuit board.

(10) The output may turn OFF when shifting to certain levels. Take this into consid-

eration when performing control.

(11) Allow a warm-up time of at least 30 minutes.
(12) To prevent inductive noise, separate the Digital Controller terminal block wiring

from power lines that carry high voltages or high currents. Also, do not wire
power lines together with or parallel to the Digital Controller wiring. Using
shielded cables and separate conduits or ducts is recommended.

Attach a surge suppressor or noise filter to peripheral devices that generate
noise (in particular, motors, transformers, solenoids, magnetic coils, or other
equipment that has an inductive component). When a noise filter is used at the
power supply, first check the voltage or current, and attach the noise filter as
close as possible to the product. Allow as much space as possible between the
product and devices that generate powerful high frequencies (e.g., high-
frequency welders, high-frequency sewing machines) or surge.

(13) Install a switch or circuit breaker that allows the operator to immediately turn

OFF the power, and label suitably.

(14) The product is designed for indoor use only.

Do not use the product outdoors or in any of the following locations.

- Locations where dust or corrosive gas is present (in particular, sulfur or
ammonia gases)

- Locations where condensation or ice may form

- Locations directly exposed to sunlight

- Locations subject to strong shocks or vibration

- Locations where water or oil may splatter on the Digital Controller

- Locations directly exposed to radiant heat from heating equipment

- Locations subject to sudden or extreme changes of temperature

(15) Do not use paint thinner or similar chemical to clean with. Use standard grade

alcohol.



Precautions for Correct Use

® Service Life
Use the product within the following temperature and humidity ranges:

Temperature: -10 to 55°C (no icing or condensation)
Humidity: 25% to 85%

When the product is installed inside a control panel, make sure that the temperature
around the product, not the temperature around the control panel, does not exceed
55°C.

The service life of this product and similar electronic devices is determined not only
by the number of switching operations of relays but also by the service life of
internal electronic components. Component service life is affected by the ambient
temperature: the higher the temperature becomes, the shorter the service life
becomes and, the lower the temperature becomes, the longer the service life
becomes. Therefore, the service life can be extended by lowering the temperature
of the product.

Be sure to install the product according to the specified conditions. Otherwise, the
heat generated by the product will cause the internal temperature to rise, short-
ening the service life. If necessary, cool the product using fans or other means of air
ventilation.

When providing forced cooling, however, be careful not to cool down the terminals
sections alone to avoid measurement errors.

® Noise Countermeasures
To prevent inductive noise, separate the wiring for the product's terminal block and
connector from high-voltage, high-current power lines. Do not run the wiring parallel

to or in the same cable as power lines. The influence of noise can also be reduced
by using separate wiring ducts or shield lines.

Install surge absorbers or noise filters in devices near the product that generate
noise (in particular, devices with an inductance component, such as motors, trans-
formers, solenoids, and magnetic coils).

If a noise filter is used for the power supply, check the voltage and current, and
install the noise filter as close as possible to the product.

Separate the product as far as possible from devices generating strong high-
frequency noise (e.g., high-frequency welders and high-frequency sewing
machines) or surges.

@® Measurement Accuracy

When extending the thermocouple lead wire, be sure to use a compensating wire
that matches the thermocouple type.

When extending the lead wire of the platinum resistance thermometer, be sure to
use wires that have low resistance, and make sure that the resistances of the three
lead wires are the same.

If the measurement accuracy is low, check whether the input shift is set correctly.

® Waterproofing
The degree of protection is as shown below.

Front panel NEMA 4x indoor use
Rear case IP20
Terminals IPOO

Vil



B About this Manual

@® How to use the manual

VI

Purpose

Related section

Contents

General explanation
of the EBAR-T/ER-T

Section 1 Overview

Explains the features, part names,
and main functions of the E5AR-T/
ER-T.

Setup

Section 2 Preparations
Section 3 Typical Control Examples

Explains how to set up the ESAR-T/
ER-T for operation (including mount-
ing, wiring, and initial settings).

Basic operation of
the ESAR-T/ER-T

Section 4 Settings Required for
Basic Control
Section 8 Parameters

Explains the basic functions of the
ESAR-T/ER-T.

Advanced functions
of the ESAR-T/ER-T

Section 5 Functions and Opera-
tions
Section 8 Parameters

Explains the operating methods
required to get the most out of the
E5AR-T/ER-T, such as functions
related to programmed operation.

Communication
functions

Section 6 CompoWay/F Communi-
cations

Section 7 Modbus Communica-
tions

Explains how to use communication-
based functions.

User calibration

Section 9 User Calibration

Explains calibration procedures that
can be performed by the user.

Troubleshooting

Section 10 Troubleshooting

Explains what to do when you
encounter a problem.

Appendix

Provides product specifications and
lists of parameters.
Can be used to make a copy of your
parameter settings.




@ Special Notation

(1) Important
“Important” appears where incorrect settings or operation will prevent a function from
achieving the expected result.

Set the input type before setting the scaling value.
If the input type is changed after setting the scaling value, the scal-

ing value will be automatically initialized.

(2) Hint
“Hint” gives useful hints, advice, and other supplemental information.

Overshooting can be adjusted using the external interference over-
shoot adjustment function when there is excessive overshooting in
temperature control (i.e., in response to external interference).

(8) Notation used to indicate various information on parameters (“Function,” “Setting,”
“Monitor,” and “Reference”) are explained in Section 8 Parameters.

@® Abbreviations

Abbreviations used in the parameters, illustrations, and text are listed in the
following table.

Abbreviation Meaning Abbreviation Meaning
PV Present value ch Channel
SP Set point CH Channel
SV Set value PSP Program SP
AT Auto-tuning RSP Remote SP
EU Engineering units* FSP Fixed SP

* Data after scaling is shown in engineering units such as °C, m, and g. “EU” is used
to indicate the minimum increment of such a quantity. For example, the minimum
increment of 50.02 m is 0.01 m, and thus 1 EU would be equal to 0.01 m.

® Notation Used for Settings

Letters, numbers, and abbreviations in settings that appear on the ESAR-T/ER-T
display are as follows:

A& L d £ 4 i C J v L A
A | B|C | D]|E F |G| H I K L | M
" a F 91 - 5 £ 4 u Y14 o z
N|]O|P| Q] R]| S u Wil X |Y | Z
o { c 3 H 5 & |8 g -1

0 1 2 3 4 5 6 7 8 9 | -1 (Most signif-
icant digit)




@ Revision History

The revision code of this manual is given at the end of the catalog number at the
bottom left of the back cover. The following table outlines the changes made to the
manual during each revision. Page numbers refer to the previous version.

Cat. No. H201-E1-01

Revision code Date Pages and changes
01 September 2006 | Original production
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I Section 1 Overview

1.1 Main Features of the E5SAR-T and ES5ER-T

The E5AR-T/ER-T is an advanced Programmable Digital Controller that features high-precision control.
The ESAR-T/ER-T has the following features.

H Inputs

® High-speed  Sampling period: 50 ms
Sampling

® High Accuracy and « Indication accuracy

High Resolution Thermocouple: (Larger of +0.1% PV or +1°C) + 1 digit max.

Platinum resistance thermometer:
(Larger of £0.1% PV or +0.5°C) = 1 digit max.

Analog input: (+0.1% FS) + 1 digit max

(For non-standard specifications, refer to Appendix Specifications
(P.A-2)
Input resolution: 1/100°C
(Pt100: A range of —150.00 to 150.00°C with a resolution of 0.01°C
is provided.)

High-speed sampling is achieved simultaneously with high accuracy
and high resolution. This provides high-accuracy, high-speed control
to match your application.

@ Multi-input A wide range of temperature inputs and analog inputs is supported.
Function Temperature inputs:
Thermocouples: K, J, T, E, L, U,N, R, S, B, W
Platinum resistance thermometers: Pt100
Analog inputs:
Current inputs: 4 to 20 mA or 0 to 20 mA
Voltage inputs: 1to5V,0to5V,or0to 10V

® Multiple Inputs The E5AR-T is available with either 2 input or 4 input channels.

The E5ER-T comes with 2 inputs.

Bl Controller

@ Programs Up to 32 programs can be created containing set points, times, PID
set numbers, alarm set numbers, wait upper/lower limits, segment
outputs, program repetitions, and program links. The set point,
times, wait function, and segment outputs can be set for each
segment. Outputs can be set for each segment or outputs can be

set based on the time from the start of the segment.

@ PID Sets » Up to 8 PID sets can be created to store settings (PID constants,
MV limits, and automatic selection range upper limits) for PID
control.
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® A wide Variety of
Control Modes and
Functions

H Outputs

@ Multi-output
Function

@ High Resolution

@® Control Period

PID sets can be selected not only by directly specifying the PID set
number in a program, but they can also be selected automatically
according to the present value, deviation, or set point.

Coordinated operation is possible with one Digital Controller for
models with 2 or 4 input channels, eliminating the need for slave
adjusters.

Position-proportional Control Models support floating control or
closed control. Floating control allows position-proportional control
without a potentiometer.

Multi-outputs enable using either current outputs or voltage outputs
(pulses).

Resolution of Current Outputs
0 to 20 mA: Approx. 54,000
4 to 20 mA: Approx. 43,000

The control period can be set as short as 0.2 seconds, allowing
precise time-proportioning control for voltage output pulses.
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1.2 Part Names and Functions

B Front Panel
® ES5AR-T

Operation Indicators
. 'SUB1 SUB2 SUB3 SUB4 WAIT Fsp
Channel Indicator R e e e
\_/ \__/ N\_/ \_/ \__/
: [ I O
Program Status Indicators ICH 0 00 .00 00,00 Display No. 1
=0 =0 =0 =0 N
Bar Graph \< Cohl Al Display No. 2
- ,-",-",-"L-“PSRE% _
Operation Indicators | : I :'-;-":-'-’; 5 Display No. 3
Function Key 1/ © . OUT1 OUT2 OUT3 OUT4 RST RSP HOLD
Run/Reset Key PF1 Pr2 || o || cp v || A
|| 330|223 Up Key
RUN/RST
Function Key 2 Down Key
E5AR
Level Key Mode Key
® ESER-T
" "sUB1'sUB2 SUB3 SUB4 WAITFSP
Operation Indicators e
00020 020 00 0T ey -
- e o) eo e Display No. 1
A0 by
20 0 070 070 000 .
D Display No. 2
: ‘_"‘ L': ':" L': PRG.
: oWy ¥ JanV sV o SEG H
3 ez Display No. 3
G e s s s
. ouTi our2 RST RSP HOLD
Mode Key | ‘ Down Key
=88
Level Key
PF1 || PF2 Up Key
RUN/RST F i Key 2
Function Key 1/ — E5ER unction ey

Run/Reset Key

1-4
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M Interpreting the Display

@ Display No. 1
@ Display No. 2
@ Display No. 3

® Channel Indicator

@ Bar Graph

® Program Status
Indicators

Shows the present value, the parameter name, or error name (red).
Shows the set point or the set value of the parameter (green).

Shows the program number, segment number, or the level name
(orange).

Shows the set channel number (orange).

The channel indicator functions only on models with more than one
input. It is always OFF on models with only one input.

The E5ER-T indicates the channel using the CH2 operation indicator.
Shows a bar graph of the set item, such as the program time

remaining or output level.

Shows the direction of change of the present SP of the present
segment. The indicators light as follows: Rising segment: top indicator,
fixed-temperature segment: middle indicator, and falling segment:
bottom indicator.

1-5
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1-6

@ Operation Indicators

Model
Operation Common/Individual Exblanation
indicator ESAR- | ESER-| channel indicator P
T T
Turns ON/OFF when control output 1 turns ON/
ouTi o o OFF. (See note 2.)
Turns ON/OFF when control output 2 turns ON/
ouT2 o o Common OFF. (See note 2.)
OUT3 ® : indicators (orange) |Turns ON/OFF when control output 3 turns ON/
OFF. (See note 2.)
Turns ON/OFF when control output 4 turns ON/
ouT4 d B OFF. (See note 2.)
SUBT ° ° Turns _O_N/OFF when the output function assigned
to auxiliary output 1 turns ON/OFF.
SUB2 ° ° Turns ON/OFF when the output function assigned
Common to auxiliary output 2 turns ON/OFF.
SUB3 ° ° indicators (red) |Turns ON/OFF when the output function assigned
to auxiliary output 3 turns ON/OFF.
Turns ON/OFF when the output function assigned
SUB4 d o to auxiliary output 4 turns ON/OFF.
Individual channel |ON while the program is being reset. Otherwise,
RST [ J [ ) o
indicator (orange) |OFF.
RSP ° ° Individual channel |ON when the SP mode is set to Remote SP Mode.
indicator (orange) |Otherwise, OFF.
HOLD ° ° I_ndl_V|duaI channel |ON while the program is being held. Otherwise,
indicator (orange) |OFF.
WAIT ° ° In<_j|V|_duaI channel |ON while the program is waiting. Otherwise, OFF.
indicator (red)
ESP ° ° Individual channel |ON when the SP mode is set to Fixed SP Mode.
indicator (red) Otherwise, OFF.
MANU ° ° I_ndl_V|duaI channel ON when operation is set to Manual Mode. Other-
indicator (orange) |wise, OFF.
Common indicator |Turns ON/OFF when writing via communications is
CMW [ J [ ) .
(orange) enabled/disabled.
Individual channel |ON when channel 2 is being displayed. Otherwise,
CH2 - [ ) -
indicator (orange) |OFF.

Note 1.@: Indicates that the model supports the function.The function, however, may be disabled depending
on the settings. An indicator is always OFF for a disable function.

—: Indicates that the model does not support the function.

2.When the control output is a current output, the indicator turns OFF when the MV is 0% or less and
turns ON when the MV is greater than 0%.
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B Using the Keys

Key Name Description
] Level Key Press to change setting levels.
Press to change the parameter within a setting level.
Mode Key Hold down to change the parameter backward (one change per second).
Each time the Key is pressed, the value of the No. 2 display increases. Hold
Up Key down the key to increase the value quickly. The key is also used to scroll forward
through the setting items.
Each time the Key is pressed, the value of the No. 2 display decreases. Hold
Down Key down the key to decrease the value quickly. The key is also used to scroll back-
ward through the setting items.
Press both the [_] and [<2] Keys simultaneously to change to the Protect Level.
[+ Protect Key Refer to 4.1 Setting Levels and Key Operations (P. 4-2) for details.
When pressed, this function key activates the function set with the PF1 parameter.
Function Ke Example: When the PF1 parameter is set to “RUN/RST,’ this key functions as an
/ 1/ Y| Run/Reset Key that is used to switch between Run Mode and Reset Mode. (“RUN/
Run/Reset RST” is the default PF1 setting.)
Ke The mode changes from Reset Mode to Run Mode when the key is pressed for at
y least one second and changes from Run Mode to Reset Mode when the key is
press for at least two seconds.
When pressed, this function key activates the function set with the PF2 parameter.
Example: When this key is set as a Channel Key, the channel is switched on mod-
— Function key | els with a multi-channel configuration. The channel switching sequence is as fol-
2 lows:
CH1 —» CH2 — .- — Highest channel set in the Enabled Channel Setting
T !

1-7
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1.3

H I/0 Configuration

/0 and Main Functions

The 1/0 configuration of the ESAR-T/ER-T and internal setting items are shown in the following diagram.

== EV1 = EV2 = EV3 = EV4 = EV5 = EV6 = EV7 = EV8 = EV9 = EVI0 IN1 IN2 = IN3 = NG e
— | | Input 1 Type 1 Switch
Input 1 Type
Temperature Unit
Scaling v
| SExtract::?n of | SExtractg)n ?fz fraction of_|———
uare Root 1 uare Roo raction of
| [ . :
‘ Event input assignments | Moving Average 1| - fying Average 2
l ¢+ First Order o
Lag Operation 1 irst Order irst Order -
Broken-line L9 0 SrIcR2 Operation 3
Approximation 1 I—
Y ontrol mode is
control with Remote SP.
A
Channel 1 PV.A RSP.1 ¥
J
I PV2 RSP2
BERRy— “l Remote SP
! L PV.3 RSP.3 v
- /ﬂ + T PV4 RSP 4
Program Y Program SP ) CSP.1
PID
| 1 DrelFeese Opeaior]
J [V Change Rate Limil] ALM4.1
BRC:E— | ALM3.1
Input Error EE ALM2.1
Remote SP Input Error ALM1.1
Potentiometer Input Error ®
MV at PV Error ® i 2::1
| AnRst Error Run
MV at Reset ® IRUN.1
Stop SGN1
| MNAT .1 Auto SEG.1
L (Ve * \ PEND..1
Manual
Standard Miia; -
Position-
. Heating/Cooling Control Proportional Models ‘ . )
Control Mode: Auxiliary Output Assignments
Standard Control v P 9
Dead Band %mﬁaﬁﬂl
MVH.1 MVC.1 VLVO 1 VLVC.1
L
Control/Transfer I
Output 1 Assignments [
= OUT1 = OUT2 == OUT3 == OUT4 SUB1 = SUB2 = SUB3 = SUB4 = SUB5 = SUB6 == SUB7 == SUB8 == SUB9 ==SUB10 ==
PV.1 Channel 1 PV PRSP.1 Channel 1 ALM1.1  Channel 1 Alarm 1
RSP.1  Channel 1 Remote SP Program/Remote SP Mode ALM2.1  Channel 1 Alarm 2
MVH.1 Channel 1 MV (Heating) PFSP.1 Channel 1 ALM3.1  Channel 1 Alarm 3
MVL.1  Channel 1 MV (Cooling) Program/Fixed SP Mode ALM4.1  Channel 1 Alarm 4
VLVO.1 Channel 1 MV (Open) PRG.1 Channel 1 Program No. SERR.1 Channel 1 Input Error
VLVC.1 Channel 1 MV (Closed) RNRS.1 Channel 1 RUN/Reset RSER.1 Channel 1 Remote SP Error
CSP.1  Channel 1 SP for Coordinated MNAT.1 Channel 1 Auto/Manual IRUN.1  Channel 1 Run
Operation SGN.1  Channel 1 Segment No. Output
SEG.1  Channel 1 Segment Output/
Time Signal
PEND.1 Channel 1 Program End

Models with more than one input have the same setting data for channels 2 to 4, depending on the number of input points.
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Bl Main Functions

@ Inputs

@ Event Input
Assignments

First, set the input type switch for each input to specify using either a
temperature input (thermocouple (TC) or resistance thermometer
(PT)) or an analog input (current input or voltage input), and then set
the Input Type parameter.

If the input type switch is set to a temperature input (resistance
thermometer or thermocouple), the temperature unit can be set. If the
input type switch is set to an analog input (current input or voltage
input), scaling and the decimal point position can be set.

Input type
Inputs switch Input type
IN1 TC.PT Temperature inputs
IN2 INT Resistance thermometers: Pt 100 Temperature unit
IN3 | |TYPE Thermocouples: K, J, T, E, L, U,N, R, S, B, W
NG | |V
ANALOG

Analog inputs
Current inputs: 4 to 20 mA, 0 to 20 mA - - —
Voltage inputs: 1to 5V, 0to 5V, 0t0 10V Decimal point position

Scaling

@)

ZZ
t Input type switches
(on the bottom)

An operation command can be assigned to each event input. If event
inputs are to be used, use an ESAR/ER-LILIB/D/M Controller.

For models with more than one input, assignments can be made for
channels 2 and higher as needed depending on the number of
channels. The Communications Writing OFF/ON operation instruction
is common to all channels.

Event
inputs Event input assignments Channel 1
EV1 Communications Writing OFF/ON a
EV2 Channel 1 Program No. (Bit 0, Weight 1)
EV3 Channel 1 Program No. (Bit 1, Weight 2) 7Q
EV4 Channel 1 Program No. (Bit 2, Weight 4) 773
EV5 Channel 1 Program No. (Bit 3, Weight 8) gy —
EV6 Channel 1 Program No. (Bit 4, Weight 16) e
EV7 Channel 1 Program No. (Bit 5, Weight 32) gy —
EV8 Channel 1 Program No. (Bit 0, Weight 10) gy
EV9 Channel 1 Program No. (Bit 1, Weight 20) gy —
EV10 Channel 1 Run (ON)/Reset (OFF) e —

Channel 1 Run (OFF)/Reset (ON) 1|
Channel 1 Auto (OFF)/Manual (ON) —
Channel 1 Program SP (OFF)/Remote SP (ON) —
Channel 1 Remote SP (OFF)/Fixed SP (ON) gy
Channel 1 Program SP (OFF)/Fixed SP (ON) /|
Channel 1 Program SP I
Channel 1 Remote SP ]
Channel 1 Fixed SP ey
Channel 1 Hold (ON)/Clear Hold (OFF) 1|
Channel 1 Advance gy
Channel 1 Back Iy
[

| Channel 2 Back
T
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® Control Modes

The type of control performed by each Controller is selected by setting
the control mode. Setting the control mode sets default values for the
output assignments required for the control.

After setting the control mode, specify direct/reverse operation for each
channel.

Standard Models
The control modes that can be selected depend on the number of

Heating/Cooling

OUT2 | Channel 1 Control Output (Cooling

Control

input points.
Control mode 1-input 2-input models 4-input | Out- Control/Ti fansfer output
models models | puts assignment
IN1 IN1 IN1 OUT1 | Channel 1 Control Output (Heating)
IN2 IN2 OUT2 | Channel 2 Control Output (Heating)
Standard Control :
IN3 OUT3 | Channel 3 Control Output (Heating)
IN4 OUT4 | Channel 4 Control Output (Heating)
OUT1 | Channel 1 Control Output (Heating)
IN1 IN1 IN1
)
)

OUT3 | Channel 2 Control Output (Heating
IN2 IN2

OUT4 | Channel 2 Control Output (Cooling)

Control with -
Remote SP

Standard Control IN1 .
with Remote SP - IN2: Remote SP - OUT1 | Channel 1 Control Output (Heating)
Heating/Cooling IN1

OUT1 | Channel 1 Control Output (Heating)

IN2: Remote SP B OUT2 | Channel 1 Control Output (Cooling)

Proportional
Control

IN1

IN2: Ratio setting - OUT1 | Channel 1 Control Output (Heating)

Cascade Standard
Control

IN1: Primary loop

IN2: Secondary loop - OUT1 | Channel 2 Control Output (Heating)

Cascade Heating/
Cooling Control

IN1: Primary loop B OUT1 | Channel 2 Control Output (Heating)
IN2: Secondary loop OUT2 | Channel 2 Control Output (Cooling)
Direct/Reverse s
g Description
operation
. Control whereby the MV is increased as the present
Direct value increases
operation (When the present value (PV) is higher than the set
(cooling) point (SP), the MV is increased in proportion to the
difference between the PV and the SP)
Control whereby the MV is decreased as the present
Reverse value increases
operation (When the present value (PV) is lower than the set
(heating) point (SP), the MV is increased in proportion to the
difference between the PV and the SP.)

* When pulse outputs are used, the control period must be set for
each channel.
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Position-proportional Control Models
Position-proportional Control Models support only standard control.

Control mode 1-input 2-input models 4-input Out- Controll‘l’ransfer output
models models puts assighment
Standard Con- N OUT1 | Channel 1 Control Output (Open)
trol OUT2 | Channel 2 Control Output (Closed)
Direct/Reverse s
. Description
operation
Control whereby the MV is increased as the present
Direct operation value increases
(cooFI)in ) (When the present value (PV) is higher than the set
9 point (SP), the MV is increased in proportion to the
difference between the PV and the SP))
Control whereby the MV is decreased as the
Reverse operation present value increases
(heati‘:m ) (When the present value (PV) is lower than the set
9 point (SP), the MV is increased in proportion to the
difference between the PV and the SP))
* Floating control or closed control can also be selected for the
Position-proportional Control Models. Floating control enables
position-proportional control without a feedback potentiometer.
® Control/Transfer Parameters can be used to assign the type of data that is output from

Output

Assignments

each output. For the models with more than one input, assignments
can be made for channels 2 and higher as needed depending on the
number of channels.

Outputs Control/Transfer Output Assignments /Channel 1
OUT1 Channel 1 control output (heating or open) for control output
ouT2 Channel 1 control output (cooling or close) for control output
ouT3 Channel 1 present set point

OouT4 Channel 1 PV

Channel 1 control output (heating or open) for transfer output
Channel 1 control output (cooling or close) for transfer output
Channel 1 valve opening

When control outputs are used, assignments are made automatically
based on the control mode that is set, as explained on the previous
page. No changes are necessary.

When an output is used as a transfer output, assign the data to be
transferred to an unused output.

For outputs with multi-output functionality, specify a pulse voltage
output or a linear current output using the multi-output output type
setting.
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@ Auxiliary Output
Assignments

For linear current outputs, 0 to 20 mA or 4 to 20 mA can be selected.
Pulse voltage outputs are 12 VDC, 40 mA.

Outputs

OUT1

Multi-output output type

ouT2

Pulse Voltage Output

OouT3

Linear Current Output

ouT4

Linear current output, output type
0to 20 mA
4 to 20 mA

The type of data that is output from each auxiliary output can be
assigned.

For models with more than one input, assignments can be made for
channels 2 and higher as needed depending on the number of

channels.

The U-ALM output is an OR output of alarm functions 1 to 4 for all

channels.
Auxiliary
outputs Auxiliary output assignments Channel 1
SUBt Channel 1 Alarm 1
SUB2 Channel 1 Alarm 2
SuUB3 Channel 1 Alarm 3
SuB4 Channel 1 Alarm 4
SUB5 Channel 1 Input Error
SUB6 Channel 1 RSP Input Error
SUB7 Channel 1 Run Output
SUBS Channel 1 Program End Output
SUB9 Channel 1 Program Output 1
SUB10 Channel 1 Program Output 2

Channel 1 Program Output 3

Channel 1 Program Output 4

Channel 1 Program Output 5

Channel 1 Program Output 6

Channel 1 Program Output 7

Channel 1 Program Output 8

Channel 1 Program Output 9

Channel 1 Program Output 10
\

All Channels

Alarm 1 OR output of all channels

Alarm 2 OR output of all channels

Alarm 3 OR output of all channels

Alarm 4 OR output of all channels

Input Error OR output of all channels

RSP Input Error OR output of all channels

U-ALM Output
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Bl Model Number Structure
OENOISIOIGIGINIOIO) )

sl RL T T T T T T T T HTT]
@®size |
A (96 x 96 mm) A
E (48 x 96 mm) E
(@ Fixed/Program
Fixed Blank
Program T
(@ Control method

Standard or heating/cooling Blank
Position proportional P

@ Output 1

Relay + relay R
Pulse voltage + pulse voltage/current Q
Current + current C
® Output 2

None Blank
Relay + relay R
Pulse voltage + pulse voltage/current Q
Current + current C

® Auxiliary outputs

None Blank
4 relay outputs, SPST-NO, common 4
2 transistor outputs T
10 transistor outputs E

(@ Optional function 1
None Blank
RS-485 communications 3

(8 Optional function 2

None Blank
4 event inputs D

8 event inputs M
@ Input 1

Multi-input + 2 event inputs B
Multi-input + FB F
(potentiometer input)

Multi-input + multi-input w
@ Input 2

None Blank
Multi-input + multi-input w

() Communications method
None Blank
CompoWay/F FLK

The above information on the model number structure is based on functionality. Models may not
actually be available for all possible combinations of features. Please check the catalog for availability
before ordering.
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I Section 2 Preparations

2.1 Installation

B Dimensions
® ES5AR-T

8 g 0%
ESEEEE
DgéSAH
® ESER-T
110
11.5 95 ‘
48 3
8 pa

H Installation

@® Panel Cutout Dimensions

ESAR-T E5ER-T
9248 45+4° )
110 min. 60 min.
S €
& &

2-2



2.1 Installation I

@ Installation Procedure

E5AR-T E5ER-T
@ If the front of the Controller
needs to be watertight, attach
the enclosed watertight
packing.
If the front of the Controller
does not need to be water-
tight, the watertight packing
does not need to be attached.
@ Insert the Controller into the
cutout in the panel.
® Insert the enclosed fittings
into the grooves on the top
and bottom of the rear case.

(D Watertight packing @ Watertight packing

@ Gradually tighten the screws
in the top and bottom fittings,
alternating between them so
that they are balanced.
Tighten the screws until the
ratchet turns freely (i.e., until
the screws are no longer

engaged).
@ Pulling Out the Normally there is no need to pull out the Controller. However, it can be
Controller pulled out if needed for maintenance purposes.

| @
2 [
2.0

0.4
1

When pulling out the Controller, place a cloth over the screwdriver to
prevent scratches and other damage.

2-3



I Section 2 Preparations

2.2 Using the Terminals

Verify the layout of the terminals (labeled beginning from A and from 1) using the markings on the top and
sides of the case.

B Terminal Arrangements

® ESAR-T
E5AR-TQ4B E5AR-TC4B

S 24VAC/DC 1100 t0 240 VAC A B D] E | /Auxiliary outputs
24VAC/DC |10 to 240 VAC| A [BIREREN ( #-xliary outputs . = = c (Relay outputs)
H —— — (Relay outputs) r’ r'l 1 e
-k AN HE ! S - | et B
LT e ! : B LT, nd
= = | [t T = 2| _; Ly @ COM
-t 2. i @ com ! E=d i |
i = ! ' 3 > SUB1
3 ol @4’ SUB1 Input power supply 7 @
Input power supply 4 i depends on model. | @w SuB2
depends on model. (4] i @)re - suB2 100 to 240 VAC or 5 BN
100 to 240 VAC or 5 i co 24 VAC/DC (no polarity) = @ com
24 VAC/DC (no polarity) = ! @ M 6 = SUB3
6 d B}~ suBs = = &
- = E=] 1 ®>~suBs
1 ®)1=suB4 2
2 - -
3
4 L}
5 b 20 I T A
@/ 6|
= FIGIHII [J[K
FIGIHII |J]|K
Event inputs
@ Event inputs ouT2 EV1 oo+
= Vi@ Current output EV2 e o+{@)
® Evel e or|@) 41020 mA DC, 500 © max. e
out2 A P 010 20 A DC, 500 © max. com ®
Voltage output 12V @ COM ® (Switched by output T 1 | N
40 mA ;@ + | | — type setting.) : : : @
ouTt =] N @ ouT e T )
47@ I — |- @ Current output 1 1 —
Voltage output 12V = - C 410 20 mA DC, 500 Q max. Tl ®
40 mA or ~—® Tl ® 0t0 20 mA DC, 500 Q max. et e
Current output F v Lt (Switched by output 1 v pr T1C | K
40 20 mA DC, 500 © max. | v PT TC|K type setting.) (Current) (Voltage)  (Thermocouple)
0to 20 mA DC, 500 Q max. (Gurrent) (Voltage)  (Thermocoupie) (Platinum resistance thermometer)
(Switched by output type setting.) (Platinum resistance thermometer)

E5AR-TQ43B-FLK E5AR-TC43B-FLK

(Switched by output
type setting.)

(Platinum resistance thermometer)

Auxiliary outputs 100 to 240 VAC A B|C|D|E Auxiliary outputs
Relay outputs) \1\[.’; ) (Relay outputs)
[5 i |+
100 to 240 VAC A cIDlEl|IB @: E; ; ,:, B
\1\:::1 ] @ Ccom o ) ; @ COM
/ . \ é L H = : =]
21 |lel @ sust 3] ; @f=suB1
[3] 1 @) -suB2 4] @) >JsuB2
i = A=
— )
4 @ [elelY] el } @ COM
=1 SUB3 - SuB3
5 %w 1 i i %40
+ Al ' o SuB4 o SUB4
B() (1) 6 d 2
RS-485 - =] " =7
AR =—=(2) 3y
ouT2 ) 2® )
Voltage output 12V 40 mA ;@ 2 t)
ouT1 = 4
Voltage output 12V ‘*@ 6
40 mA or — LY b =
Gurrent ouput “® |2 FlalH[1 [J1K
e e I [ _ +
() m y max. B
(Switched by output type setting.) FIGIHII]J[K o) @ EV1 o (D
Event inputs ouT2 AC)=—(2) EV2 o om|2)
EV1 o> @ Current output AN —
Eva feosl®@ 41020 mA DG, 500 2 max, ™ [ CoM ©)
A=l 0 to 20 mA DC, 500 Q max. ;@ ’+_,| 1 1 @
com ® (Switched by output a2 o B
+ | | — type setting.) 41@ \j,: —F,: 1 @
61 B @ ours <o i i <
PO Rl | (e ® Current output [ 1+ @
- : : i 4 to 20 mA DC, 500 Q max. E | ' v ' PT‘ Tc [K
E_+L>l : A @ 010 20 mA DG, 500 © max. (Current) (Voltage)  (Thermocouple)
K

| vV PT TC
(Current) (Voltage)  (Thermocoupl
(Platinum resistance thermometer)

5

Note: With the E5AR-T, the power supply voltage must be 100 to 120 V for UL compliance. With
the E5AR-T, the power supply voltage must be 100 to 240 V for CE marking compliance.



2.2 Using the Terminals

ES5AR-TQE3MB-FLK

100 to 240 VAC

Ag

Auxiliary outputs
(Transistor outputs)

OouT2

OouT1
Voltage output 12V
40 mA or
Current output

410 20 mA DC, 500 Q max| F
0to 20 mA DC, 500 Q max.

(Switched by output type setting.) /

B
[A] CoMm ~—H
Al [B[CIDIE T
ol 1 07 1 | suBi®) sussc) =N
2t ] SUB2(B), SUB7(C) %3
o SUB3(B), SUBS(C) %—(4)-
B 24 | susa), suBY(C) B
5] =161
6 TN | suBs(®). suB10CK— 6]
1)
2| Event inputs
3
2 EV3(E), EV7(D) o
2 EV4(E), EV8(D) [
6.
FIG[H EV5(E), EV(D) |o_ow]

EV6(E), EV10(D)

Ae@E e

+
TC

(Thermocouple)

(Platinum resistance thermometer)

(Current) (Voltage)

E5AR-TQCE3MB-FLK

Auxiliary outputs
(Transistor outputs)

¥avavavaivy

BIC|
24vACIDC  j100to240VAC) [TA] [BICIDIE] | com DA
- = —=F oA =
! @:A Rand SUB1(B), SUBB(C) *—2H
T 1 0 e
N — 12 _J SUB2(B), SUB7(C) %—(3)
Input power supply NN
depends on model. i SUB3(B), SUBS(C) ‘7@
100 to 240 VAC or 24 4] %1 | suB4@), suss(c) *—BH
VAC/DC (no polarity) 5 . =
15| SUBS(B), SUB10(C)%—{BH
"
B(+) < (1) 6 S | Y
Rs-485 || =T -~ Event inputs
ouT2 AQ) (2 1 puts [DIE
Vottage ouput 12V ] 2li» @
40 mA m&d EV3(E), EV7(D) o.ow| @)
ourt 1@ £l EV4(E), EVB(D) [= o= (3)
Voltage output 12V _+ [z 4 ) » RS2
40 mA or = EV5(E), EVO(D) [oo= @)
Current output ~—® 5
41020 mA DC, 500 2 max. [’ 6| EV6(E), EV10(D) 5> B) |
0to0 20 mA DC, 500 © max. e | | com
(Switched by output type setting.) FIGIHIT A TK 1©)|
— Event inputs
ouT4 O) evi e @
Current output @ =1
41020mADC, 500 @ max. &) EV2 [ o)
01020 mA DC, 500 @ max. =] =
(Switched by output — @ @
type setting.) ‘*@ @
ouT3 s - =
Current output = @
41020 mA DG, 500 @ max. ==1(6) ®
0t0 20 mA DC, 500 2 max. Gl 1+
PT TC [ K

(Switched by output type setting.)

(Current) (Voltage)

(Thermocouple)

(Platinum resistance thermometer)

ESAR-TCE3MB-FLK

Auxiliary outputs
(Transistor outputs)

BIC
com -~—1H
100t0240VAC| [A] [BIC[D SUB1(B), SUB6(C) +—(2)-
A @: Em SUB2(B), SUB7(C) 4|3}
[l +
s 7 SUB3(B), SUBB(C) | (@)
[4] R SUBA4(B), SUB9(C) +—{(B)-
E SUBS(B), SUB10(C)+— (6 )
6 R |
l: Ll : Eventinputs |D|E
2 ®
3 EV3(E) EV7(D) o~ @)
2 e/ |
5 v EV4(E)EV8(D) oo~ B)
6 1i| | EVS(ELEVO(D) [aow| @
FIGTHITIVTR] | evee)evioo) o= B
com ®
B(+) =
(+) -
RS-485 @ Event inputs
ouT2 -
AQ) =2 evi o=@
Current output P —
41020 mA DC, 500 2 max~—3) Ev2 oo~ @)
0to 20 mA DC, 500 Q@ max. ~[ —|
(Switched by output ‘7@ o ?OM , @
type setting.) + 1 H 1
ouT f@ R @
Current output -1® i ®
4 to 20 mA DC, 500 © max. h : : =N
0to 20 mA DC, 500 © max. L 1+ 1+ @
(Switched by output type setting.) | v PT TC | K
(Current) (Voltage) ~ (Thermocouple)

E5AR-TQ43DW-FLK (2-loop Controller)

Auxiliary outputs

100 to 240 VAC

ouT1
Voltage output 12V
40 mA or
Current output

4 to 20 mA DC, 500 © max.

0 to 20 mA DC, 500 © max.
(Switched by output type setting.)

(Platinum resistance thermometer)

(Relay outputs)
B
— — @ com
A Bl C El| —
DO o @wﬂsum
2] [ @} susz
Kl @) com
4 (B)f<>o{suB3
15 =
5 C A Bt suB4
2 \.‘ Event inputs [ E
3 @
4 ol | EV3rae= (@)
5 S ©)
6
L =} | EV5| o oml
FIGIH[T [J[K @
EV6 <o+ ()
CoM ®
5o (@
LS R I —
Input 2 1L : : @
I | | < : @
1 1V PTH TO
Lot @
Tz o0 I
mput1” 111« ®
-l —®
17 v PT TC[K

(Current) (Voltage)  (Thermocoupl
(Platinum resistance thermometer)

&)

Note: With the E5AR-T, the power supply voltage must be 100 to 120 V for UL compliance. With

the E5AR-T, the power supply voltage must be 100 to 240 V for CE marking compliance.



Section 2 Preparations

E5AR-TC43DW-FLK (2-loop Controller)

Auxiliary outputs

100 to 240 VAC

VINE

ouT2
Current output
410 20 mA DC, 500 Q max.
0to 20 mA DC, 500 Q max.
(Switched by output
type setting.)
OouT1
Current output
41020 mA DC, 500 Q max.
0to 20 mA DC, 500 © max.
(Switched by output type setting.)

(Relay outputs)
B
& v @ com
Al [B[C =
ol 1 I @wgsum
EL ) : (@) - suB2
K el @) com
% :\ @wﬂsum
RS
6| - ol ©
1) i
She i Event inputs| E |
& i
& »
5 d
6l -
FIG[H[TJJ[K

Input 1~

(Current) (Voltage)
(Platinum resistance thermometer)

(Thermocouple)

E5AR-TCCE3MWW-FLK (4-loop Controller)

£oeer

Input power supply
depends on model.
100 to 240 VAC or 24
VAC/DC (no polarity)

24VAC/DC 100 to 240 VAC
a0

Auxiliary outputs

(Transistor outputs)
COM
Al SUB1(B), SUB6(C) %
j_lr SUB2(B), SUB7(C) %—
0

B(+)
RS-485
ouT2 AC)
Current output
410 20 mA DC, 500 Q max.
0 to 20 mA DC, 500 Q max
(Switched by output
type setting.)
ouTt
Current output
4 to 20 mA DC, 500 Q max.
0to 20 mA DC, 500 Q max.
(Switched by output type setting.

EV3(E), EV7(D)
EV4(E), EV8(D)

olo[s[w[n]=lofo[s[w[p]—=
]

EV5(E), EV(D)

EV6(E), EV10(D)

SUB3(B), SUB8(C) +—

+

SUB4(B), SUBY(C) |
SUBS(B), SUB10(C) %]

Event inputs

ouT4
Current output
4 to 20 mA DC, 500 Q max.
0 to 20 mA DC, 500 Q max.
(Switched by output
type setting.)
ouT3
Current output
4 to 20 mA DC, 500 Q max.

b

Input 1(K)~
Input 3(J)

0 to 20 mA DC, 500 Q max.
(Switched by output type setting.)

REEEREE

(Current) (Voltage)  (Thermocouple)

(Platinum resistance thermometer)

), K

==
ol
o

PR

N vavava Y

E5AR-TQQE3MW-FLK (2-loop Controller)

Auxiliary outputs

(Transistor outputs) E
24 VAC/DC :100 to 240 VAC -
- [5 [A] [BI[C[D com D
N I === 7 | SUB1(B), SUB6(C) %
T.T. LW 2
oo 2|} SUB2(B), SUB7(C) %31
Input power supply Rl [
depends on model. 13 ’ SUB3(B), SUB8(C) :7@
100 to 240 VAC or 24 4 + e
VAC/DC (no polarity) 5] . 5UB4(B), SUBS(C) 4—L(B)]
= %
= 5 Ly | suBs@) suB100L— @)
Aoy i :
y N 1
ouT2 AC Dl i Event inputs [D]E
Voltage output 12 V' s 3l : O]
40 mA _ ; i ol
oUTH 4l lip ! EV3(E), EV7(D) @)
Voltage output 12 V ha 5h i |EV4(E), EVE(D) oo B)
40 mA or _ 6l AL _l
Current output ELGIAIT[ATK] |EV5®: EVeD) ~@|
41020 mA DG, 500 @ max.| F_| EV6(E), EV10(D) = o{ (B)
0to 20 mA DC, 500 Q max. = |
(Switched by output type setting.) com ®

ouT4
Voltage output 12V
40 mA
ouT3
Voltage output 12 V
40 mA or
Current output - @
4 to 20 mA DC, 500 Q max.
0 to 20 mA DC, 500 Q max.
(Switched by output type setting.)

(Current) (Voltage)

(Thermocouple)
(Platinum resistance thermometer)

E5AR-TQQE3MWW-FLK (4-loop Controller)

Auxiliary output

(Transistor outputs)

its

com -
100 to 240 VAC Al _[BICIDJE]| |suB1(B), SUBE(C) L2
SUB2(B), SUB7(C) %3
3| v} |suBa@) suss(c) =@
4] V1 |suBa(®), sussc) *—B)H
15| SUB5(B), sumom)h@f
6 L] —
NN Event inputs |D|E
2[te 0)
i n EV3(E), EV7(D) i)
» e/ |
Voltage output 12V 5 EV4(E), EV8(D) |-ao=| )
21 mA or 6 _ _L_i|| EV5(E), EVO(D, on]
Current output FIGIH[/J[K ) ® @
41020 mA DC, 500 © max. EV6(E), EVIOD)>o &)
0 to 20 mA DC, 500 © max.
(Switched by output type setting.) com @
+ 1 1
6
OST: tput 12V 21 mA Input 200 = [
oltage outpu mA + Input 4(J) .
1 }/»I PT !
ouT3 + s
Voltage output 12V E _ : :
(Z:L:Q?;umut Input 1(K) ~ 1 1
Input 3(J ] _—
410 20 mA DC, 500 Q max. nput 3(J) \ +V ! !
PT

0to 20 mA DC, 500 Q max.
(Switched by output type setting.)

(Current) (Voltage)
(Platinum resistance thermometer)

(Thermocouple]

Note: With the E5AR-T, the power supply voltage must be 100 to 120 V for UL compliance. With
the E5AR-T, the power supply voltage must be 100 to 240 V for CE marking compliance.
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2.2 Using the Terminals I

ESAR-TPR4DF

‘Auxiliary outputs
Relay outputs)

24 VAC/DC {100 to 240 VAC A B| C| D1 @B>
-+ N = = com
! i =
1110 7|8 1| (@} suer
L—» L—»I 20! H &/
i [e]-
! 3 | | @ sus2
Input power supply ] v coMm
depends on model. i i @
100 to 240 VAC or 24 5 o B> suB3
VAC/DC (no polarity) — =
6 B ”\ ®)}->> suB4
1
2
3
4
6|
F|G
@ Relay output
@@a VAC 1A
OUTZ@ / Closed
[
oun% / Open
LF ]

(Thermocouple)

(Current) (Voltage)
(Platinum resistance thermometer)

E5AR-TPRQE3MF-FLK

24VAC/DC  }100 to 240 VAC|

Auxiliary outputs
(Transistor outputs)

>|
@

B), SUB6(C,

B
CeA
LT
=
Input power supply
depends on model.

100 to 240 VAC or 24
VAC/DC (no polarity)

[ i

e
1

(C)
B), SUB7(C)
(C)
(C)

B), SUB9(C

®»
c
@

a 2 K b oo
@

)
)
), SUBS(C
)
)

B), SUB10(C)

;
:
LR SUBS|
:
:

ouT4

Voltage output 12V

40 mA
0ouT3

Voltage output 12 V
40 mA or

Current output

41020 mA DC,
500 Q max.

oloa[slw[v][A]o[a]s]w]p )=

0to 20 mA DC, 500 Q max.
(Switched by output type setting.)

Teloee e

Relay output
250 VAC 1A

jowosed
:?Open

1
0
)
m.
A REREIRE

(Current) (Voltage) ~ (Thermocouple)
(Platinum resistance thermometer)

Note: With the E5AR-T, the power supply voltage must be 100 to 120 V for UL compliance. With

the ESAR-T, the power supply voltage must be 100 to 240 V for CE marking compliance.



Section 2 Preparations

® ESER-T
ESER-TQ4B ESER-TC4B

Auxiliary outputs

Auxiliary outputs

24 VAC/DC {100 to 240 VAC B | (Relay outputs) 24 VAC/DC 1100 to 240 VAC B |(Relay outputs)
_ oy o + 1 —
fipaliing é:A 1 com f’f’@: M | ir—jcom
= = i — . e
[E— 2 | o> suBH b Ll 2| Lot suB1
1 = 1 ! = -
' 3 to>- suB2 ‘ 3 to~o- suB2
Input power supply = 1| Input power supply = |
depends on model. 4 CcOoM depends on model. 4 COM
100 to 240 VAC or 24 — . 100 to 240 VAC or 24 — "
VAC/DC (no polarity) 5 Lo SUB3 VAC/DC (no polarity) i P SUB3
6 o SuB4 6 _He SuB4
o ol Event inputs o [y Event input
1 b ] EV1 i 1 * T EVI
2 ~a 1 B2 ouT2 2)e
Current output
ouT2 I
Voltage output 12V 1Sl Ccom 41020 mA DC, 500 © max. s
o 4 [B— 01020 mADC, 500 2 max. .= | |4
ouUT1 : 1 (Switched by output
v 5 o i type setting.) P
loltage output 12 V/ I
| ! ouTi _ 6
40 mA or 6 _1 o o ! Current output - i =
Current output 410 20 mA DC, 500 © max
41020 mA DC, 500 Q max. CID|E TC PT 010 20 MA DO, 500 2 max. ClD
0 to 20 mA DC, 500 © max. (Thermocouple) (Voltage) (Current) ' N (Thermocouple) (Voltage) (Current)

(Platinum resistance thermometer) (Switched by output type setting.)

(Switched by output type setting.. (Platinum resistance thermometer)

E5ER-TQC43B-FLK E5SER-TQT3DW-FLK (2-loop Controller)

Auxiliary outputs
24 VAC/DC i 100 to 240 VAC B (Relay outputs) 24VAC/DC 100 to 240 VAC
- + =) " !
! @:A 1 H COoM g f’f‘: @:A Event inputs
] =t —+ ES
e 2 o o—SUB1 BN Y oo EV3
Input power supply | [ ' EV4
depends on model. i 4 L”pu' pdower 5“9';"3( ~
piounc et |4 10010 240 VAC or 24 “oEVs
VAC/DC (no polarity) |
5 [ VAC/DC (no polarity) - EVe
6 S com
T T -
)=t [ B(+) = 1 —
ouT2 RS-485 _ ouT2 RS-485 _ 1 o :j
) > 2 Voltage output 12V ()= I I I~ —Input2
Voltage output 12V ] I |
40 mA + 3 40 mA < & :k :4 ]
ouT1 ouTt _ T, PT V!,
Voltage output 12V -— |4 Voltage output 12V -— | et
40 mA or 40 mA or | I 1 ®
Current output < |5 Current output + N :ﬂ :<_l Input 1
410 20 mA DC, 500 Q max. 41020 mA DC, 500 Q max. __ : :J:
0to 20 mA DC, 500 Q max. 6 0 to 20 mA DC, 500 £ max. o L KOS, R )
(Switched by output type setting.) (Switched by output type setting.) C|D ¢ PT Vv |
- (Voltage) (Current) - (Thermocouple)  (Voltage) (Current)
(Platinum resistance thermometer) Auxiliary outputs (Platinum resistance thermometer)
@ (Transistor outputs) @
ouT4 ® ®
Current output + + =
41020 mA DC, 500 2 max.~ ) SUBH @}‘
0to 20 mA DC, 500 Q max.L@ = @
(Switched by output =
type setting.) L@ é@
ouT3 - suB2 @—:‘j
Current out LIIZ;C <7@ 19
4to20m. , 500 Q max.
0to 20 mA DC, 500 Q max. A \Q
(Switched by output type setting.)

Note: With the E5AR-T, the power supply voltage must be 100 to 120 V for UL compliance. With
the E5AR-T, the power supply voltage must be 100 to 240 V for CE marking compliance.



2.2 Using the Terminals I

ESER-TCT3DW-FLK (2-loop Controller) ESER-TPRTDF

' ' —
24 VAC/DC :100 to 240 VAC A E 24 VAC/DC : 100 to 240 VAC A B
@: :r> f»: @: A 1 w"\.'} I oi~Eventinputs f» f»: QA 1 ‘;\:': g~ Eventinputs
= — [P — L
[N 2 | | eV J I — ol | e o EV3
' = ! . Gl i
Input power supply 3 I N EV4 Input power supply 3 3 RN EV4
depends on model. il | depends on model. = )
100 to 240 VAC or 24 4 LTSTEVS 3/2\0&&234(0 VAC\ wlz? 4 : £ve
VAC/DC (no polarity) =1 1 no polarity) = —
B I
6 L 6 B com
B(+) =» 1ie o b i H @ B Potentiometer
ouT2 RS-485 1 ' | 1
Current output A=) - 2 i i : : ~Input 2 @ 256(‘)6\5:5(?? 2 > ud
41020 MADC, 500 @ max. _+ |3 ! + 1 } ! o= 3
0to 20 mA DC, 500 Q max. : ! i V+ [ ouT2 / Closed
(Switched by output - ||4 » ! ! : ! Pt @ 4 »
type setting.) ! 1 [
ouT <15 H— l‘—(P ourt |97, S
Current output _ 6 1 ] | i Input 1 @ pen 6
4to 20 mA DC, 500 Q max. | AT K . : + ! Sl
0to 20 mA DC, 500 Q max. C|D|E C CID|E
" PT
(Switched by output type setting.) 1Thevmacoupls) (VoHage) (Currenl)
—_———— (Voltage) (Current)
(Platinum resistance thermometer)
Auxiliary outputs Auxiliary outputs Platinum resistance thermometer)
(Transistor outputs) @ (Transistor outputs) @
~=®) ~@®)
¥
& 194
-—® ®
(D] D]

Auxiliary outputs

24 VAC/DC : 100 to 240 VAC A B | (Relay outputs)
+ 1 ] R
finaling L A e
[N — 20 ) SuB1
Input power supply 3 o SuB2
depends on model. = |
100 to 240 VAC or 24 4 CcoM
VAC/DC (no polarity) = 1|
15] o SuB3
6 __Ho™-SUB4
@ e T ’; QO  Potentiometer
- @ Relay output w
=250VAC1A ||[2
%ﬂ/ Closed 3 c
| I
@ 4 ¥4 k ! [
— SR
@ / Open 5) :> | rj V
6 A |J:
C b A A T [
— CIDIE|| 7c pPT Vv I
( (Voltage) (Current)
(Platinum resistance thermometer)
ouT4
Voltage output 12V =
40 mA _
ouT3
Voltage output 12V +
40 mA or
Current output =
4 to 20 mA DC, 500 Q max.

0 to 20 mA DC, 500 Q max. E
(Switched by output type setting.)

Note: With the E5AR-T, the power supply voltage must be 100 to 120 V for UL compliance. With
the E5AR-T, the power supply voltage must be 100 to 240 V for CE marking compliance.

B Precautions when Wiring

— » To avoid the effects of noise, wire the signal wires and the power line
5.8 mm max. separately.

* Use crimp terminals to connect to the terminals.

T
::ECE mm max. » Tighten screws to a torque of 0.40 to 0.56 N-m.

¢ Use M3 crimp terminals with one of the shapes shown at the left.
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I Section 2 Preparations

B Wiring
The area inside the lines around terminal numbers in the diagram
represents the interior of the Controller, and the area outside the lines
represent the exterior.
® Power Supply  Connect terminals A1 and A2 as follows:
(Terminals) The input power supply depends on the
E5AR-T _ + Mmodel.
A sTc ol ‘:@‘ﬁ, =71 100 to 240 VAC or 24 VAC/VDC (no
! 2 ‘+j ‘4_ polarity)
3 3
[4] 4
15] 5
6 6
; ; Input voltage E5AR-T | E5ER-T
2 2 100 to 240 VAC, 50/60 Hz 22 VA 17 VA
5 3 100 to 120 VAC, 50/60 Hz (for UL certification)
6 I - - 6 100 to 240 VAC, 50/60 Hz (for CE marking)
ESER.T 24 VAC, 50/60 Hz 15 VA 11 VA
A B 24 VDC (no polarity) 10W 7W
1 1
2 2
3 3
[4] 4
15] 5
6 6
1 1
2 2
3 3
4 4
5 5
6 6
C D E

@ Inputs (Terminals)

ESAR-T
A B C D E
1 1
2 2
3] 3
4] 4
5] 5
6 6
1 1]
2 IN4|IN2[2]
3 3
z 4
5 IN3|IN1[5]
6 6
F G H | J K
E5ER-T
A B
1 1
2 2
131 3
4] 4
15| 5
6 6
1 ]
2 IN2[2]
3 3
4 4]
5 IN1[5]
6 6
C D E

2-10

e Forinput 1 (IN1), connect terminals K4 to K6 on the E5AR-T, or E4
to E6 on the ESER-T according to the input type, as shown below.

* For a Controller with more than one input, connect inputs 2 to 4 (IN2
to IN4) in the same way according to the number of input points.

ESAR-T
INT IN2

A +
— B _ %}
“4
B T -
+ +
TC Pt \ |
Thermocouple Resistance  Voltage Current
thermometer
ESER-T
INT |
@ .

|
Thermocouple Resistance Voltage Current
thermometer

To prevent the appearance of error displays due to unused inputs, set
the Number of Enabled Channels parameter.



2.2 Using the Terminals I

® Control/Transfer
Outputs
(Terminals)
E5AR-T
A B (0
1 1
2 2
3] 3
4] 4
5] 5
6 6
1 1
2 2
3 3
I OUT2|0UT4 2
1510uTt |ouTs 5
6 6
F G H |
E5SER-T
A B
1 1
2 2
3] 3
4] 4
5] 5
6 6
1 1
2 2
3 3
T OuUT2|0OUT4 2
5 5
6 QOUT1|0UT3 6
(0] D E

* On the E5AR-T, control output 1 (OUT1) outputs to terminals F5 and
F6, and control output 2 (OUT2) outputs to terminals F3 and F4.

e On the E5ER-T, control output 1 (OUT1) outputs to terminals C5 and
C6, and control output 2 (OUT2) outputs to terminals C3 and C4.

¢ On a Controller with more than one input, output takes place from
control output 3 (OUT3) and control output 4 (OUT4).

E5AR-T
Pulse voltage output Linear current output

] A

+V OouT1 OUT2 OUT3 OUT4 OUTH OUT2 OUT3 OUT4

r ollo __ o

anolF| [F] [G]
Linear current output

E5ER-T
Pulse voltage output

+V

‘J OUT1 OUT2 OUT3 OUT4 OUT1 OuUT2 OUT3 OUT4

E T LT

* If terminals 5 and 6 are used for a pulse voltage output, approxi-
mately 2 V are output when the power is turned ON (load resistance:
10 kQ max. for 10 ms).

 If a linear current output is used, approximately 2 mA are output for
1 second when the power is turned ON.

¢ Control outputs that are not used for control can be used for transfer
outputs by setting the Control/Transfer Output Assignment param-
eters.

» Specifications for each output type are as follows:

Output type Specifications

Output voltage: 12 VDC+15%, —20%(PNP)
Max. load current: 40 mA*, with short-circuit pro-
tection circuit

; 0 to 20 mA DC (resolution: approx. 54,000)
Linear Current 4 to 20 mA DC (resolution: approx. 43,000)
Output
P Load: 500 Q max.

* The value for the ESAR-TQQUUIOWW-LICIT is 21 mA max.

Pulse Voltage
Output




I Section 2 Preparations

¢ A Position-proportional Control Model has relay outputs (250 VAC, 1
A). Control output 1 (OUT1) is an open output and control output 2
(OUT2) is a closed output.

E5AR-T ESER-T

E o—|(3)| out2
@ (Closing output)

i o—|(5), ouT1
@ (Opening output)

F C

OuT2
@ (Closing output)

OUTH
@ (Opening output)

HE

* Relay output specifications are as follows:
250 VAC, 1 A (including inrush current)

@ Auxiliary Outputs e On the E5AR-TLJ4L]C], auxiliary outputs 1 to 4 (SUB1 to SUB4)

(Terminals) output to terminals B1 to B6.
SOART A ESAR-T(I4(T]
A B C D E _—
1 COM 1
2 [sup1 2 (?)
3 SUB2 3 T
4] [ Com 4 = suB1 |
B B 5 o2 suB2
6 SuB4 6
1 1 @)
2 2 @ T ‘
3 3 =1 suBs3
—o o—(5)—— suB4
4 4 =]
5 5 Lo"o(e)
6 6 T
FI G| H[T [J]K
E5AR-TLECO * Relay output specifications are as follows:
A Bl C[D]JE 250 VAC, 1 A (including inrush current)
1 _COM | com 1
2 suB1 | suss 2 ¢ On the E5AR-TLIELIL], auxiliary outputs 1 to 5 (SUB1 to SUB5)
% 232255:; i output to terminals B1 to B6, and auxiliary outputs 6 to 10 (SUB6 to
5] 'sus4 | susg 5 SUB10) output to terminals C1 to C6.
6 SUB5 |SUB10 6
; ; ESAR-TLIELI]
3 3
3 4
: : e | o=
FIG[H[T [J]K SUB2 ©) SUB7
E5ER-T SUB3 @ SuB8
A B SUB4 G SUB9
1 COoM| 1 SUB5 <1 SUB10
2 suB1[ 2 (e
3] sus2l 3 o
14 com| 4
o S * Transistor output ificati foll :
6 Ui 6 put specifications are as follows:
1 1 Maximum load voltage: 30 VDC
g g Maximum load current: 50 mA
4 SUBt 4 Residual voltage: 1.5 V max.
g SUB2 g Leakage current: 0.4 mA max.
c|l bl E

2-12



2.2 Using the Terminals I

¢ On the E5ER-TLI4LIC], auxiliary outputs 1 to 4 (SUB1 to SUB4)
output to terminals B1 to B6.

ESER-TL41]
s
B
©) :
Lo %@%sum SU‘B2
S ©]
@
Ww@%SUBS SU‘B4
Mw@

|

* Relay output specifications are as follows:
250 VAC 1 A

* On the ESER-TUITLIC] auxiliary outputs 1 and 2 (SUB1 and SUB2)
output to terminals D3 to D6.

ESER-TLITLIC]

«J

1O e,
R

1
SuB2
[

o[e[w®)

|

¢ Transistor output specifications are as follows:
Maximum load voltage: 30 VDC
Maximum load current: 50 mA
Residual voltage: 1.5 V max.
Leakage current: 0.4 mA max.

2-13
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@ Potentiometer
Inputs (Terminals)

E5AR-T
A B C D E
1 1
2 2
13 ] 3
14] 4
15] 5
6 6
1 1]
2 PMTH 2|
3 3
4 4
5 5
6 6
F G H | J K
E5ER-T
A B
1 1
2 2
13 ] 3
14] 4
15] 5
6 6
1 1]
2 PMTR 2
3 3]
4 4
5 5
6 6
C D E
@ Event Inputs
(Terminals)
ESAR-T
A B C D E
1 1
2 EV7 | EV3[2]
13| EV8 | EV4 | 3|
4] EVo | EVs[4]
15] EV10| EV6 | 5|
6 COM|COM| 6
1 Evi|1]
2 Ev2[2]
3 COM| 3
4 4
5 5
6 6
F G H | J K
E5ER-T
A B
1 1
2 Eva] 2]
3] Ev4 ]3]
4] EV5 4]
15 EV6|5]
6 COM| 6
1 EVi[1]
2 Ev2 2]
3 CoM| 3
4 4
5 5
6 6
Cc D E

2-14

* To use a Position-proportional Control Model to monitor the amount
of valve opening or perform closed control, connect a potentiometer
(PMTR) as shown in the following diagram.

ESAR-T E5SER-T

* For information on the potentiometer, refer to the manual for the
valve you are connecting. Terminal numbers are as follows:
O: Open, W: Wipe, C: Close
The input range is 100 Q to 2.5 kQ (between C and O).

* To use event inputs on the E5AR-T, connect event inputs 1 and 2
(EV1 and EV2) to terminals K1 to K3, event inputs 3 to 6 (EV3 to
EV6) to terminals numbers E2 to E6 event inputs 7 to 10 (EV7 to
EV10) to terminals numbers D2 to D6. The number of event inputs
depends on the model.

* To use event inputs on the E5ER-T, connect event inputs 1 and 2
(EV1 and EV2) to terminals E1 to E3 and event inputs 3 to 6 (EV3 to
EV6) to terminals numbers B2 to B6. The number of event input
points depends on the model.



2.2 Using the Terminals I

e The number of input points for each model is as follows:
ESAR-TUUCIB, ESER-TULICIB: 2 points, EV1 and EV2
ESAR-TUODL], ESER-TUICID: 4 points, EV3 to EV6
ESAR-TUCIMLI: 8 points, EV3 to EV10
ESAR-TUICIMB: 10 points, EV1 to EV10

E5AR-T

e - 1
@ e EV1 vt E
@40 Ev2 ] Eve @
Ol 00 .,
sing contac 9
| | input Using non-contact @ Eva EV4
input @ Lo EV5
— e | EV5
@ e EV6
— 1 EV6
K ® .
_Using contact Using non-contact
input input
- 1
D]
@—O EV7 7 vy
@ O EV8
EV8
@ Lo EVo
A EV9
@ g} EV10
@7 EV10
ESER-T
e - 1
@ 0O EVi vt B
@40 Ev2 . @
@ @—O EV3 tvs
— 1 Using contact 9)
| | input Using non-contact @ Eva EV4
input @ L O EV5
— | EV5
@ o) EV6
L - EV6
E ® .
Using contact  Using non-contact

input input

* The input ratings of each input are as follows:

Contact ON: 1 kQ max., OFF: 100 kQ or higher

Non-contact | ON: residual voltage of 1.5 V max.,
OFF: leakage current of 0.1 mA max.

Circuit Diagram

12V Y__ _i

P |
: jw}[: 247kQ |
A 6

3.9 kQ | _L‘

2-15
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® Communications
(Terminals)
E5AR-T
A B C E
1 1
2 2
13] 3
14] 4
5] 5
6 6
lF{S485 1
2 2
3 3
4 4
5 5
6 6
F G H | K
E5ER-T
A B
1 1
2 2
3] 3
4] 4
5] 5
6 6
%RS@S ;
3 3
4 4
5 5
6 6
(0 D E

Terminator

2-16

e To communicate with a host system, connect the communications
line between terminals F1 and F2 on the E5AR-T, or between C1
and C2 on the ESER-T.

E5AR-T E5ER-T

B(+)

o
@)~ AO)

* The connection type is 1:1 or 1:N. With a 1:N installation, up to 32
Controllers, including the host computer, can be connected.

* The maximum total cable length is 500 m.
* Use a shielded twisted-pair cable (AWG28 min.).

Cable Reference Diagram

ﬁs/“ AWG28 min., conductor

cross-sectional area
0.081 mm?2 min.

* Use a resistance of 100 to 125 Q (1/2 W) for the terminators. Install
terminators at both ends of the transmission path, including the host
computer.

¢ To connect to an RS-232C port on a computer, use an RS-232C-485
converter.
Example converter: K8SC RS-232C/RS-485 Interface Converter

K32-23209
Adapter
K3SC-10
RS-232C RS-232C/RS-485
Converter
D-sub, 9-pin
(straight)
al [ — e || e
(A) (A) sz ®) (1/2 W)
E5AR-T E5AR-T E5AR-T
(No. 0) (No. 1) (No. 31)
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Insulation Blocks

As shown in the following diagram, the function blocks of the ESAR-T/
ER-T are electrically insulated.

Functional insulation is provided between all of the following: <Inputs>,
<event inputs/voltage outputs/current outputs>, and <communica-
tions>.

Basic insulation is provided between all of the following: <Inputs/event
inputs/voltage outputs/current outputs/communications>, <relay
outputs>, and <transistor outputs>.

If reinforced insulation is required, input, event input, voltage output,
current output, and communications terminals must be connected to a
device that have no exposed charged parts and whose basic insulation
is suitable for the applicable maximum voltage of connected devices.

nput2 ]
opwts
P | ::,!I;],p,y:t:‘,}::::::::::::::::::::::::: f— 1)100t0120VAC
ower supply ' Event inputs, voltage outputs, ' 24 VAC/DC
' current outputs reinforced insulation

SooSSTioIIoooIIoIIIioIiiooiiiil : 2) 120 to 240 VAC
basic insulation

Relay outputs —— Basic insulation

Transistor outputs ---- Functional insulation

2-17
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I Section 3 Typical Control Examples

3.1 Standard Control

This section introduces an example of program control of an electric oven as a basic control example.

H Application
® Connection The following connections are used to control an electric oven using
Configuration the E5AR-T. Here, the E5AR-TQ4B is used.
IN1 ~ |OUT1
Sensor
MM—
Heater
® Programmed
Operation Example 1400

)

-
o] o
o O
=]

Temperature (
ey
o
o

Time (h)

3-2



3.1 Standard Control I

[ | Wiring A type-R thermocouple is connected to the IN1 terminal, and an SSR
is connected to the OUT1 terminal. The wiring for the ESAR-TQ4B is
shown in the following diagram.

E5AR-T
100 to 240V AC A B|c|D]|E
1 1
2 2
| 3] 3
4] 4
5] 5
6 6
1 1
| Sensor 2 2
3 3
4 4
ﬁw 5l0UT1 Illl'1 5]
! 6 ' 6
Heater F |G |H | J K
H Settings
Set the parameters as follows:
Parameter Setting
Input 1 type switch TC. PT (default )
Input 1 Input Type 11 (R 0.0 to 1700.0°C)
Output 1 Type 0 (Pulse Voltage Output (default))
Control Mode 0 (Standard Control (default))
Direct/Reverse Operation ar -r (Reverse Operation (default))
PV Start 5P (SP Start (default))
End Condition Lank (Continue (default))
Control Period (Heating) 2.0
@ Setting Procedure
Input 1 Input Type Switch 1. Before turning ON the power, be sure that the input 1 type switch is set to
TCPT TC. PT.
4
Nt ([
TYPE
Y
ANALOG
Input Initial Setting Level 2. Turn ON the power and then hold down the [_] Key for at least 3 seconds to
Input 1 move from the Operation Level to the Input Initial Setting Level. < -k
Input Type (Input 1 Input Type) will be displayed. Press the [A] Key to select the setting
— ! ! 11 (R 0.0 to 1700.0°C).
A

3-3
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Control Initial Setting L

D ]l wg N
o
Lol

e =

OC )
maag

Adjustment level

[

3-4

evel

Qutput 1
Type

Control Mode

Direct/Reverse
Operation

PV Start

Move to Advanced
Function Setting
Level

- &5

End Condition

-
[N

[ Y]
['nd

[ T]

Control Period
(Heating)

—p
[ =gt ]

10.

11.

Press the [ ] Key for less than 1 second to move from the Input Initial
Setting Level to the Control Initial Setting Level. o {-£ (Output 1 Type) will
be displayed. Make sure that the set value is 0 (Pulse Voltage Output).

Press the Key repeatedly to select nadf (Control Mode). Make sure
that the setting is 0 (Standard Control).

Press the Key to select ar£w (Direct/Reverse Operation). Make sure
that the setting is ar -~ (Reverse Operation).

Press the [<2] Key repeatedly to select Pu5Et (PV Start). Make sure that the
setting is 57 (SP Start).

Press the [_] Key for less than 1 second to move from the Control Initial
Setting Level to the Input Initial Setting Level and then press the Key
repeated to select Anaw (Move to Advanced Function Setting Level). Press
the Key and set the password to -169 to move to Advanced Function
Setting Level.

Press the [_] Key or less than 1 second to move from the Advanced
Function Setting Level to the Expansion Control Setting Level.

Press the Key to select £5FL (End Condition). Press the Key to
select the setting £ant (Continue).

Press the [_] Key twice for at least 1 second to return to the Operation
Level, and then press the [_] Key for less than 1 second to move from the
Operation Level to the Adjustment Level.

Press the Key repeatedly to select £F (Control Period (Heating)), and
then press the ] Key to select £.4.



3.1 Standard Control I

B Program Settings

1400

The following program is used in this example.

1200

1000

800

Temperature (°C)

/

15h 1h 1h 2h 1h

@ Setting Procedure

Program Setting Leve

CoOCO o o
- Nl
‘-’

’

L RO |

[]
[

a1y
I RN

e e R R [ e R e

LR PN} N

Number of
Segments Used

..»5

[Ny
Ry R X

[ s J s | e e e [ e

Segment Editing

Segment
Set Point

[N ]
LR R ]

e =]

Segment Time

I

Wait

[ e [ e s s [ e

‘ Segment 1 ‘

‘Segmemz‘ : ‘Segmema‘ ‘Segmenm“ ‘Segmems‘ “Segmems‘

End Condition:

Continue

Press the [_] Key for less than 1 second to move to the Program Setting
Level. P~ (Program Editing) will be displayed. Set the program number
to 1.

Press the [<2] Key to select 5-na (Number of Segments Used). Press the
Key to select 6 segments.

Press the [ Key to select 5£5.~ (Segment Editing). Change from £nd to

Press the [c2] Key to select 57 (Segment Set Point). Press the [A] Key to set
the set point to 2800,

Press the [0l Key to select k2 nE (Segment Time). Press the [&] Key to set

the time to 1.00.

Press the [c&] Key to select YA & (Wait). Make sure the setting is af F.

3-5
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pu gy NNy |
s
D

= =]
oo

[ e e [ e s s [ s

[ e e e e e e
- w e

[ Ny ] g

30

oilad

e =]

[N ]
ol ’.Lla

e = ]

Segment Editing

Segment

Set Point

Segment Time

Wait

Segment Editing

B Adjustment

3-6

7. Press the Key to return to 5£L.~ (Segment Editing). The segment
number will automatically change to <.

8. Press the [<2] Key to select 57 (Segment Set Point). Press the [A] Key to set

the set point to 8400,

9. Press the [c& Key to select £ nf (Segment Time). Press the [Al Key to set
the time to .34,

10. Press the (&l Key to select YAk (Wait). Make sure the setting is aF F.

11.Press the Key to return to 5£L.~ (Segment Editing). The segment
number will automatically change to 3.

Note: Continue repeating the above procedure to set segments 3 to 6.
When finished, press the [_] Key for less than 1 second to move
to the Operation Level.

To adjust the PID constants, execute autotuning.

For more information, see 4.10 Determining the PID Constants
(AT or Manual Settings) (P. 4-33).



3.2 Coordinated Electric Oven Operation I

3.2 Coordinated Electric Oven Operation

With Models with Four Input Channels, coordinated operation can be performed based on channel 1.
Operation is programmed using the same program for all channels. Offsets can be set for channels 2 to 4.

B Application
Traditionally, three programmable temperature Controllers were -
required to control electric ovens in three zones. With the E5AR-T/ER- % 2
T, however, only one Controller is required for coordinated operation as 8_%
long as the same program is used. Here, the ESAR-TCCE3SMWW-FLK g&
is used. =
Channel 1 Program
sp Broken-line program
P Time
o OuT1 |
" | _out2 |
= @] 0|
ouT3 g g
] |
g —power Contrler} <
(e
Q| 0l
g 8————fPover Coioler -
& J
@ 0|
[ 1 ‘
B Wiring
S E5AR-T
ensor P 100 to 240 V AC [ T AB c B
1 1
AWV > >
Heater B 3 3
G3PX 4] 4
Power Controller | 5 5
41020 mA 6 6
1 1
Sensor L > e| [
A = 20UTL 1 2
eater
aloutiout NS INT) 8
G3PX FG H | J K
Sensor_| oo
G3PX
Heater Power Controller

4 to 20 mA
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H Settings

@ Setting Procedure

Input initial Setting Level

Move to Advanced
Function Setting Level

-GS

- = Number of

[} Enabled Channels
b |
a

3-8

Inputs 1, 2 and 3 are set for type-K thermocouples. The settings for

input 1 are shown below. The same settings are used for inputs 2 and

3.
Type Setting
Input 1 type switch TC. PT (factory setting)
(Same for inputs 2 and 3.)
Input 1 Input Type parameter 2: K, —200.0 to 1300°C (default)
(Same for inputs 2 and 3.)
Number of Enabled Channels parameter |3

. Hold down the [_] Key for at least 3 seconds to move from the Operation

Level to the Input Initial Setting Level. £ {-£ (Input 1 Input Type) will be
displayed. Press the [A] Key to select the setting 2 (K —200.0 to 1300.0°C)

. Press the Key repeated to select Arnawu (Move to Advanced Function

Setting Level). Press the Key and set the password to -169 to move to
Advanced Function Setting Level.

. Press the Key repeated to select LH-~ (Number of enabled channels).

Press the Key to set the number of enabled channels to 3. This will
disable channel 4.

. Press the [_] Key twice for at least 1 second to return to the Input Initial

Setting Level, and then press the [_] Key for at least 1 second to return to
the Operation Level.

Input the program for channel 1 according to the setting procedure in
3.1 Standard Control (P. 3-2).
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I Section 4 Settings Required for Basic Control

4.1 Setting Levels and Key Operations

The parameters are grouped into levels and the values that are set for the parameters are called set
values. On the E5AR-T/ER-T, the parameters are grouped into 19 levels as shown below.

When the power is turned ON, all indicators will light for 1 second. The initial level after turning ON the
power is the Operation Level.

i ; Adjustment 2 Alarm Set
l PrOgrﬁgljeﬁ'ng —»-| Adjustment Level - Level 1 Setting Level
Flashes for / [Jless than [Jless than [Tless than [ less than
O+ 1 second 1 second 1 second 1 second ey
Operation Level 1 second
[Jless than [1less than [1less than [ 1less than
\ 1 second 1 second 1 second 1 second {
; | «—| Approximation |—| Time Signal .
Monitor ltem Level Setting Level Setting Level 4| PID Setting Level

[ e [ hicel
3 seconds |1 second
or longer Jor longer

Flashes for ] 1 second or longer

Protect Level

] 1 second or longer [] 3 seconds or longer

Control Initial Control Initial
Setting Level ’ Setting 2 Level Cless than

[1less than [ 1less than \1 second
1 second 1 second

Input Initial "
—> s Alarm Setting Level
Setting Level | jess than [ less than .

\ 1 second 1 szrand /[I less than
Communications | ¢ Display 1 second

Setting Level Adjustment Level

[] 1 second

|
or longer Password input Set value: -169

[Tless than
v 1 second

Advanced Function|—»- Expansion Control
Setting Level [«— Setting Level

[Tless than
1 second

Password input Set value: 1201 Control in progress

Control is stopped for all
Control stopped | channels of models with

Reset from Calibration Level when more than one input.
power is turned OFF.

Calibration Level




4.1 Setting Levels and Key Operations I

Level Description Operation
Protect Level Settings to prevent accidental key inputs.
Operation Level Basic displays and settings for operation.
Program Setting Level Program and segment settings.
Adjustment Level Option settings and control adjustments.
Adjustment 2 Level Settings that can be adjusted during processing func-

tion control operations. During
Alarm Set Setting Level Settings for each alarm set. operation
PID Setting Level PID constants and limit settings for each PID set.
Time Signal Setting Level Settings for time signals.
Approximation Setting Level Brol_(en—ling approximation and straight-line approxi-
mation settings.

Monitor ltem Level Monitor displays for set values.
Input Initial Setting Level Initial settings related to inputs.
Control Initial Setting Level | Initial settings for output types and control modes.
Control Initial Setting 2 Initial settings for processing functions.
Level
Alarm Setting Level Alarm type and output settings.
Display Adjustment Level Display adjustment settings. When
Communications Setting Communications speed, communications data length, operation
Level and other communications settings. is stopped

Advanced Function Setting
Level

Initialization of settings and PF Key settings.

Expansion Control Setting
Level

Advanced control settings and position-proportional
control settings.

Calibration Level

Calibration by the user.

* To move to the Advanced Function Setting Level, set the Initial Setting Protection parameter in the

Protect Level to 0.

4-3
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B Changing Parameters

Within each level, the parameter will change either forward or
backward each time the (<& Key is pressed. (The parameters will not
change backward in the Calibration Level.) For details, refer to
Section 8 Parameters.

4____________________________________________

Parameter changes forward
after (<@l key is pressed for less than 1 second.

After pressing

el key

Parameter changes backward every
second when the (<@ key is held down.

Parameter 1

|=

Parameter 2

Parameter 2

=

key for 2 seconds

Parameter 3

Parameter 3

IA TAfter holding down
I
|
|
I
|
|
|
|
I
|
|

Hold down the [<2! key.

l S - T After holding down
|

<] key for 1 second

Parameter 4

———————— e D

B Saving Parameter Settings
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The first parameter will be displayed if the Key is pressed when
the last parameter is being displayed.

To change a setting, use the and Keys to change the setting
and then either wait for 2 seconds or press the Key to save the
change.

A change to a parameter setting is also saved when the level is
changed.

Before turning OFF the power supply, always be sure that any
changes to parameter settings are confirmed (e.g., by pressing the
Key). Any changes made with the [A] and ¥ Keys that have not
been saved will be lost when the power supply is turned OFF.
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Control is stopped in following levels: Input Initial Settings, Control
Initial Setting, Control Initial Settings 2, Alarm Settings, Display
Adjustment, Communications Settings, Advanced Function Settings,
Expansion Control Settings and Calibration. Control will stop on all
channels as soon as you move to any of these levels.

Display No. 3 shows the current level. The characters and the corre-
sponding levels are as follows:

D"\lsglgy Level
LPrE Protect Level
Not lit *1 Operation Level
Not lit *1 Program Setting Level
LAdS Adjustment Level
LAdS Adjustment 2 Level
LALA Alarm Set Setting Level
LPod PID Setting Level
Not lit *2 Time Signal Setting Level
LEED Approximation Setting Level
Laan Monitor Item Level
Ly Input Initial Setting Level
L Control Initial Setting Level
Le Control Initial Setting 2 Level
L3 Alarm Setting Level
LM Display Adjustment Level
L5 Communications Setting Level

Qo
=

Advanced Function Setting Level

Expansion Control Setting Level

| =] -

=l il ;
o

[ tadl I i ]

23

Calibration Level

*1 The program number and segment number are displayed.

*2 The program number and £ 5 are displayed.
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4.2 Set Values

The value selected for each parameter is called the set value. There are two types of set values: numbers
and characters. Set values are displayed and changed as follows:

pu Tl |
Lol
000
1 lm
[

o

[}
cH

x]
—

e s |

[} pu [l |
o L
_-’:“-"" [x]
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Changing a Numeric Set Value

Press the [A] Key continuously to increase the set value.
When the upper limit of the setting is reached, the set value will flash and
cannot be increased any further.

Press the [¥] Key continuously to decrease the set value.
When the lower limit of the setting is reached, the set value will flash and
cannot be decreased any further.

Follow steps 1 and 2 to change the set value to the desired value.
The setting is saved 2 seconds after it is changed, or when a key other
than the [A] or [~ Key is pressed.

When setting the Manual MV parameter, the set value is output every
50 ms. The set value is saved as described above.



4.3 Initial Setting Example I

4.3 Initial Setting Example

This section describes how to make the initial settings for the sensor input type, alarm type, control period,
and other parameters. Use the [ ] Key and [c2 Key to move through the displays. The parameter that is
displayed next depends on how long the key is held down.

@ Interpreting the Example

Changing the Parameter

[ e e Y s e e e

u iy
LU L
A The dotted line arrow shown on the left indicates
— that more parameters follow.
% Press the mode key several times to switch to
the desired parameter.
Changing numeric values
The numeric value or
selection can be changed
with the [A] and M keys.
@ Typical Example
E5AR-TQ4B Control object ';?;r(])%erature sensor:
Input type: 0 =Pt100 (-200.0 to 850.0°C) .
Control mode: | PID control SSR M-I
Control output: | Pulse voltage output & SCL%MEJ__, Alarm 1
suB2
Alarm 1 type: 8 = Absolute-value upper-limit
Alarm value 1: | 200.0°C -
:]OUT1 IN1 J
PID: Obtained by auto-tuning (AT) | Pulse voltage output: 12V DC
SP: According to program A
SP
Segment 2 Segment 3 Segment 4
(o)
00 ] 1 1

>
Time (hours:minutes)
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g
S
o
5]
oc
@
(<2
=
3
(2]

for Basic Control

1. Power ON

Power ON

|

Operation Level

Present Value (PV)/SP
Program No. or Segment No.

Control stops I

Hold down for at least 3 seconds.
Display No. 3 will show £ & (Input Initial Setting Level).

2. Input specification
setting

3. Control mode setting

4. Alarm type setting

Input Initial Setting Level

Input type is
displayed

[N

[
[

Input 1 Type
21 K(1) —-200.0 to 1300.0°C

E3m

-~

—
T

Input Initial Level

Change the input
type with the
and M keys.

Ll

!

]
L.

I#

% Input 1 Type «p 1. Refertoinputtype
, 7| 28 Pt100(1) -200.0 to 850.0°C list
et (P. 4-10).

Press less than 1 second.
Display No. 3 will show L.! (Control Initial Setting Level).

Control Initial Setting Level

[
L.

[y 2. Refer to output
Check the output | & (T Output 1 Type -*> type list uipu
type. ! "; I: Pulse voltage output (P. 4-21).

# Dotted arrow
indicates that the key

Check the control
mode.

Control Mode

is pressed several
- Standard control

times to switch to

A

Alarm Setting Level

desired parameter.

Press twice less than 1 second.
Display No. 3 will show £.3 (Alarm Setting Level).

Change the alarm | ALk {|Alarm 1 Type & 3. Referto alarm
type with the : f|2—8: Absolute-Value type list
and [ keys. L3 Upper-Limit Alarm (P. 4-38).

l% Press for at least 1 second to return to Operation Level.
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|

Operation Level

[¥]
Esﬂ':r". Present Value (PV)/SP
& .0 ! Program No., Segment No.

I, Less than 1 second
Program Setting Leve

Make sure that pr&.n‘ Program Editing
program 1 is being o iog| !+ Program 1
edited. =
Set the number of 5 - na| Number of Segments Used
segments used with o ‘,37 8-M:4
the [&] and [¥] keys. =
N S == R
Set segment editing | LEL | Segment Editing
with the [&] and {[End— !: Segment 1
keys aiol
: Set segments
=) 2,3,and4 Bs
Set the segment 5P segment in the same £ £
set point with - "L;.-t; Set Point way. EQ
the [A] and [¥] keys. S )
[ 22
Set the segment ECAE|segment Time g 5
time with the 0.on o) =
and [~ keys. Iﬂ i
| —
+ Dotted arrows
Adiustment Level l% Less than 1 second indicate that the
J P key is prgssed
P SP Mode several times to
6. Change L AdS) switch to desired
" control i parameter.
period Set the control ' . .
: ; I F| Control Period (Heating)
period with the b5l ano—0s.
and [~ keys. W il 05s

dALA
Make sure alarm "~ | Display Alarm Set Selection
set 1 is displayed. » AL A| 4 Alarm set 1
7. Set alarm 1
Set the alarm
value 1 with the IRy - {|Alarm Set 1, Alarm Value 1
and ] keys caal| Bo—200.0: 200.0°C
LALA
PF1
|8. Trial operation] RU%RST At least 1 second to start operation.
|, Less than 1 second F‘:f?”TOA,T
Adjustment Level - - ((Pu40_33u)nlng)
. LD .
Set auto-tuning FE| AT Execute/Cancel Note: Execute AT

. ZEE ; n.
9. Auto-tune with the i ﬂd; aFF—0: AT execute at most important

and [~ keys.

F& Less than 1 second
Operation Level

Present Value (PV)/SP
Program No. or Segment No.

X
£3Ea L
[

3
i3

|
10. Operation starts| Operation starts
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4.4 Setting the Input Type

Set the input type switch and the Input Type parameter according to the sensor to be used. Check the
table below and set the correct value for the sensor temperature range to be used.

When using a Controller with more than one input, also set input type switches 2 to 4 and the Input 2 to 4
Type parameters according to the number of input points.

H Input Type

Input type SW

TC.PT

@ Input Types

Setting Input 1 to a Platinum Resistance Thermometer Pt100,
—150.0 to 150.0°C (—199.99 to 300.00°F)

1. Make sure that the input 1 type switch is set to TC.PT and then turn ON the
power.

2. Hold down the [ ] Key for at least 3 seconds to move from the Operation
Level to the Input Initial Setting Level. The display will show £ {-£ (Input 1

Type).

3. Pressthe Key to enter the set value for the desired sensor.
When using a Pt100 platinum resistance thermometer (-150.00 to
150.00°C (-199.99 to 300.00°F)), set the value to 1.

Set value Input type Sefting range Inpu? type

(°C) (°F) switch

0 Pt100 (1) —-200.0 to 850.0 -300.0 to 1500.0

1 Pt100 (2) -150.00 to 150.00 -199.99 to 300.00

2 K (1) —-200.0 to 1300.0 -300.0 to 2300.0

3 K (2) -20.0 to 500.0 0.0 to 900.0

4 J(1) -100.0 to 850.0 -100.0 to 1500.0 TCPT

5 J(2) -20.0 to 400.0 0.0 to 750.0

6 T -200.0 to 400.0 -300.0 to 700.0

7 E 0.0 to 600.0 0.0 to 1100.0

8 L -100.0 to 850.0 -100.0 to 1500.0

9 U —-200.0 to 400.0 -300.0 to 700.0

10 N —-200.0 to 1300.0 -300.0 to 2300.0

11 R 0.0 to 1700.0 0.0 to 3000.0

12 S 0.0 to 1700.0 0.0 to 3000.0

13 B 100.0 to 1800.0 300.0 to 3200.0

14 w 0.0 to 2300.0 0.0 to 4100.0
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4.4 Setting the Input Type I

Setting range
Set value Input type - . In:\:jv:ttcyhpe
(°C) (°F)

15 4 t0 20 mA One of the following ranges is displayed depending ANALOG
16 0to 20 mA on the scaling.
o grted
18 0toSV -199.99 to 999.99
19 Oto10V -19.999 to 99.999

—1.9999 to 9.9999

Set the input type switch according to the setting of the Input Type parameter.

The default settings are 2 and TC.PT.

H Scaling

When an analog input (voltage or current input) is used,
scaling is possible according to the type of control.

Setting the Display to Show 0.0 for an Input Value of 5 mA and 100.0
for 20 mA When the Input 1 Type Parameter Is Set to 4 to 20 mA.

1. Hold down the [_] Key for at least 3 seconds to move from the Operation
Level to the Input Initial Setting Level.

2. Make sure that < !-& (Input 1 Type) is set to 15 (4 to 20 mA).

3. Press the [<2] Key repeatedly to select = ~F. ! (Scaling Input Value 1).
Set the scaling input value to 5 with the (Al and ] Keys.

4. Press the Key to select d5P. { (Scaling Display Value 1).
Set the scaling display value to 0 with the and [¥] Keys.

5. Press the Key to select L n”.2 (Scaling Input Value 2).
Set the scaling input value to 20 with the [A] and [¥] Keys.

6. Press the [c2] Key to select d5F.2 (Scaling Display Value 2).
Set the scaling display value to 1000 with the [Al and ¥ Keys.
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oo o e e

Press the [<al Key to select 47 (Decimal Point Position).
Set the decimal point position to 1 with the (Al and ] Keys.

8. Hold down the [ ] Key for at least 1 second to return to the Operation

Level.

Scaling can be set separately for each channel. For scaling, inputs 1 to
4 of a Controller with more than one input correspond to channels 1 to
4. Select the channel with the CH Key and then set the scaling.

Scaling Parameters

Parameter Attribute Display Setting range Default setting Unit
Scaling Input Value 1 CH T See table below. 4 Seetable
below.
Scaling Display Value 1 CH d5P.1 —19999 to scaling display value 2 — 1 0 EU
Scaling Input Value 2 CH cnfd See table below. 20 Seetable
below.
Scaling Display Value 2 CH d5Pc Scaling display value 1 + 1 to 99999 100 EU
Decimal Point Position CH dP Oto4 0 -

Setting Range and Unit for Each Input Type

Input type Setting range Unit

4to 20 mA 4to0 20 mA

0to 20 mA 0to 20 mA
1to5V 1to5
Oto5V Otob
Oto10V Oto 10

4-12

The operation of ESAR-T/ER-T control functions and alarms is based on the input value. If a value greater
than £~P.2 (Scaling Input Value 2) is set for £aP. { (Scaling Input Value 1), operation will be as follows for

the display value:

¢ Direct/Reverse Operation

When direct operation is set, the manipulated variable will increase when the display value decreases.
When reverse operation is set, the manipulated variable will increase when the display value increases.

Display value

Larger

»
Smaller " Input value
Smaller Larger
>
Input value

0%

100%

For information on direct and reverse operation, refer to 4.7 Setting Output Parameters (P. 4-20).

A

BN

N

\j
Manipulated variable

Direct Operation

Display value
Larger A

Smaller

Smaller

- Input value
Larger

0%

100% ¥

Manipulated variable

P |nput value

Reverse Operation
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e Alarms
The upper-limit alarm and lower-limit alarm will be inverted. Therefore, set an alarm type and alarm
values that invert the upper limit or lower limit of the display value. For example, if an absolute-value
upper limit is set for the alarm type, operation will be as shown in the following figure.
Display value

>
Input value

ON
Alarm function

OFF

Alarm‘value
For information on alarms, refer to 4.11 Using Auxiliary Outputs (P. 4-37).

¢ Input Correction
The sign of the input correction value will be inverted. Therefore, set the Input Correction 1 and Input
Correction 2 parameters to values that invert the sign of the display value. For more information on
input correction, refer to 5.1 Input Adjustment Functions (P. 5-2).

* PID Set Automatic Selection
If the PID Set Automatic Selection Data parameter is set to “PV,” set the PID Set Automatic Selection
Range Upper Limit parameter so that the set value decreases for the PID set numbers in ascending
order as shown in the following figure.

g
S
3
oc
@
=)
=
8
[72]

for Basic Control

PID set automatic selection
range upper limit

A

PID 1 automatic selection range upper limit

PID 7 automatic selection range upper limit

F PID set number
1 2 7 8 !

If the PID Set Automatic Selection Data parameter is set to “DV,” the DV used when performing auto-
select will be inverted.

For more information on the PID Set Automatic Selection parameter, refer to 5.2 Control Functions (P. 5-
8).
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4.5 Selecting the Temperature Unit

When the input type is set to a temperature input (input from a thermocouple or a platinum resistance
thermometer), either °C or °F can be selected for the temperature unit.

When using a Controller with more than one input, set the temperature unit separately for each input
(inputs 2 to 4) according to the number of inputs.

[l
[

4-14

Selecting °C

1.

Hold the [_] Key down for at least 3 seconds to move from the Operation
Level to the Input Initial Setting Level.

Press the [c2] Key to select « !di (Input 1 Temperature Units)
Select °C or °F with the [&] and [¥] Keys.

:°C F:°F

"

Hold the [] Key down for at least 1 second to return to the Operation
Level.
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4.6 Selecting the Control Mode

The control mode allows various types of control to be performed. The control mode is set to standard

control by default.

B Standard Control

Standard heating or cooling control is performed. The Direct/
Reverse Operation parameter is used to select heating (reverse
operation) or cooling (direct operation).

When using PID control, the Proportional Band (P), Integral Time (l),
and Derivative Time (D) parameters must be set.

These PID constants can be set either using auto-tuning (AT) or
manually.

When the proportional band (P) is set to 0.00%, control becomes
ON/OFF control.

H Heating/Cooling Control

Heating and cooling control is performed.

When using PID control, in addition to the Proportional Band (P),
Integral Time (1), and Derivative Time (D) parameters, the Cooling
Coefficient and Dead Band parameters must also be set.

The PID constants can be set either using auto-tuning (AT) or
manually. The Cooling Coefficient and Dead Band parameters must
be set manually.

When the proportional band (P) is set to 0.00%, control becomes
ON/OFF control and 3-position control is possible.

@® Dead Band The dead band is set centered on the set point. The dead band width
is set in the Dead Band parameter in the Adjustment Level. A negative
setting sets an overlap band.

Overlapping band:
Dead band: Dead band width =
Dead band width = Negative value
O:J‘tput Positive value Oxtput
1009 g - 1009 g C
Heating Cooling Heating Cooling
0% | > PV 0% | »PV
Heating P A‘ Cooling P Heating P A‘ Cooling P
SP SP

e The default dead band is 0.00.
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® Cooling Coefficient

If heating and cooling characteristics of the controlled object are
different and good control characteristics cannot be achieved with the
same PID constants, a cooling coefficient can be set to adjust the
proportional band for the cooling control output to achieve balance
between heating and cooling control.

Heating P =P

Cooling P = Heating P x Cooling coefficient
The cooling P is obtained by multiplying the heating P by the cooling

coefficient to control the cooling output with different characteristics
from the heating output.

The following control modes can be selected only on Controllers with 2 inputs.

B Standard Control with Remote SP

* An external DC current or voltage signal can be input into the
remote SP input (input 2) to perform standard control using the
remote SP input as the SP.

* Input 2 can be used within the setting range determined by the input
2 type.

H Heating/Cooling Control with Remote SP

B Proportional Control

Straight-line
Approximation 1

proximation 2

Straight-line

o |
Program SP MV
Channel 1

4-16

* An external DC current or voltage signal can be input into the
remote SP input (input 2) to perform heating/cooling control using
the remote SP input as the SP.

e Input 2 can be used within the setting range determined by the
setting of the Input 2 Type parameter.

* Proportional control is used to maintain a set proportional
relationship between two variables.

* Proportional control is set in the Analog Parameter 1 (control rate)
parameter.

* If the input type set for input 1 and input 2 are different, the units for
input 1 and input 2 must be adjusted. Settings must be made for the
following: first, the Straight-line Approximation 1 parameters must be
used to convert input 2 from normalized data to industrial units and
then the Straight-line Approximation 2 parameters must be used to
convert the industrial units back to normalized data for input 1.

Set all numeric values for straight-line or broken-line
approximation for the ESAR-T/ER-T to normalized data.
For example, set 0.0200 for 20%. Also, when input 1 is set
to a K-type thermocouple from 200.0 to 1300.00, -
200.0°C is 0%, or 0.000, and 1300°C is 100%, or 1.000.
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Bl Cascade Standard Control

® AT with Cascade

Control

IN2

Remote SP M
RSP O
Ofsp}0
FSP '
Fixed SP m

@ Operation for

Primary Side Input

Errors

» Cascade control can be performed using standard control (heating
control or cooling control).

* Input 1 is for the primary loop (channel 1) and input 2 is for the
secondary loop (channel 2).

(1) Execute AT for the secondary side to find the suitable PID
constants.
Set the PV on the secondary side during stable control near the
primary side SP as the fixed SP for the secondary side.
Set the channel 2 SP mode to Fixed SP Mode (cascade open), set
the secondary side to independent control and execute AT.
Once AT has been completed, find the secondary side PID
constants.

(2) Change to cascade control and execute AT for the primary side to
find the suitable PID constants.
Change the channel 2 SP mode to Remote SP Mode (cascade
closed), change to cascade control, and execute AT for channel 1.

If an error occurs on the primary side, the value set for the MV at PV
Error parameter is output as the primary side (channel 1) MV. The
secondary side continues control of the remote SP equivalent to the
primary side setting for the MV at PV Error parameter. This means that
the primary side (channel 1) MV at PV Error parameter must always
be set.

B Cascade Heating/Cooling Control

» Cascade control can be performed using heating/cooling control.

e Input 1 is for the primary loop (channel 1) and input 2 is for the
secondary loop (channel 2).

The Control Mode parameter does not need to be set for Position-proportional Control Models. These
models always perform position-proportional control.
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B Position-proportional Control

@ Closed/Floating

® Motor Calibration
and Travel Time

@ Position-
proportional Dead
Band and Open/
Close Hysteresis

* A potentiometer is used to determine how much the valve is open or
closed. The opening of valves with control motors attached can be
controlled, i.e., opened or closed.

¢ With position-proportional control, control can be switched between
closed control and floating control. Travel time can be automatically
measured using motor calibration, and position-proportional dead
band, open/close hysteresis, PV dead band, and other parameters
can be set.

* Closed Control
When a potentiometer is connected, closed control provides
feedback on the valve opening.

* Floating Control
No feedback is provided on the valve opening using a potentiometer.
Control is possible without a potentiometer connected.

Execute motor calibration if a potentiometer is connected for closed
control or for floating control to monitor the valve opening.

The travel time, which is the time from when the valve is fully open to
when it is fully closed, is automatically measured and set at the same
time.

The Travel Time parameter must be set for floating control without a
potentiometer connected. Set the Travel Time parameter to the time
from when the valve is fully open to when it is fully closed.

The valve output hold interval (the interval between open output and
closed output ON/OFF points) is set using the Position Proportional
Dead Band parameter and the hysteresis is set using the Open/Close
Hysteresis parameter. The following diagram shows the relationship to
the valve opening.

Hysteresis between open
and closed positions

Position proportional

) dead band > <
ON
OFF
L
A A MV-Valve opening
-100% 0 100%

® PV Dead Band

4-18

If the PV is within the PV dead band, control is performed as if the PV
is the same as the SP. The PV dead band is set in the PV Dead Band
parameter. This function is useful to prevent unnecessary outputs
when the PV approaches the SP.
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® Operation at The Operation at Potentiometer Input Error parameter is used to select
Potentiometer the operation to perform if an error occurs with the potentiometer
Input Error during closed control. The selections are to stop control or switch to

floating control and continue.

Potentiometer errors are not detected if the O or C lines
are disconnected on the potentiometer. This function,
i.e., the option of stopping control or switching to float-
ing control, is not supported in such cases.
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4.7 Setting Output Parameters

H Control Period

e The output period (control period) must be set. A shorter control

period improves controllability, however, when a relay is used to
control a heater, a control period of at least 20 seconds is recom-
mended to preserve product life. After setting the control period in
the initial settings, readjust it as necessary using trial operation.

e Set the values in £F (Control Period (Heating)) and £ -LP (Control

Period (Cooling)). The default values are 20.0 s.

* The Control Period (Cooling) parameter can be used only in heating/

cooling control.

¢ When each channel is used independently for control, set the control

period separately for each channel.

H Direct Operation (Cooling)/Reverse Operation (Heating)

IC
Lol
iy
IRER]

[ ]
a

e =
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¢ Control that increases the MV as the PV increases is called direct

operation (cooling), and control that increases the MV as the PV
decreases is called reverse operation (heating).

MV MV
100% A 100%
0% > 0%
- N > < >
Temperature is low Temperature is high Temperature is low Temperature is high
Set point Set point
Direct Operation Reverse Operation

* For example, when the present value (PV) is less than the set point

(SP) during heating control, the manipulated valuable (MV) is
increased in proportion to the difference between the PV and SP. As
such, heating control is “reverse operation.” Cooling control, which
does the opposite, is “direct operation.”

» Set the Direct/Reverse Operation parameter to ar -~ (reverse

operation) or ar -d (direct operation). The default setting is for
reverse operation (heating).

e When each channel is used independently for control, set the direct/

reverse operation separately for each channel.
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H Output Type

* The E5AR-T/ER-T provides multi-outputs that allow selection of
pulse voltage outputs or linear current outputs. Select the output
type in the Output * Type parameter for each output.

The following are multi-outputs: output 1 of the ESAR-TQLILILI ] and
ESER-TQUILIC], and outputs 1 and 3 of the ESAR-TQQLICI.

¢ A linear current output can be set to 4 to 20 mA or 0 to 20 mA in the
Linear Current Output Type Linear Current Output * Type parameter.

o :t'z'z'lztz e The pulse voltage output is 12 VDC, 40 mA.

Output Type

[ s e Y s e e e

Lol
'

‘
’o

Lot

[ Y e [ e e

@ Output Type List

Outputs
OUT1 Output Type for multi-outputs .
Linear Current Output Type
ouT2 Pulse voltage output
OUT3 Linear current output 010 20 mA

B Output Assignments

* The type of data that is output from each output can be assigned.

* On Controllers with more than one input, the data assignments can
also be set for channels 2 and higher for the number of supported
channels.

Outputs Control/Transfer Output Assignments /Channel 1

OUT1 Channel 1 Control Output (Heating)

ouT2 Channel 1 Control Output (Cooling) 2
OuUT3 Channel 1 Present Set Point

OouT4 Channel 1 Present Value (PV) E

Channel 1 MV (Heating)
Channel 1 MV (Cooling)

Channel 1 Valve Opening Q
Channel 2 Control Output (Heating) -

Channel 2 Control Output (Cooling) -

Channel 3 Control Output (Heating)

Ay 7

Channel 4 Control Output (Heating)

* When outputs are used as control outputs, assignments are made
automatically based on the control mode setting as shown on the
following page. There is no need to change the assignments.

* To use an output as a transfer output, assign the data you wish to
transfer to an unused output. If a transfer output is assigned to a
pulse voltage output, the output will turn OFF.
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4-22

Control- . Control-
Control mode | lers with 1 Contr9llers with lers with 4 Out- Control/Ti fansfer output
. 2 inputs . put assignment
input inputs
IN1 IN1 IN1 OUT1 | Channel 1 Control Output (Heating)
Standard IN2 IN2 OUT2 | Channel 2 Control Output (Heating)
Control IN3 OUT3 | Channel 3 Control Output (Heating)
IN4 OUT4 | Channel 4 Control Output (Heating)
OUT1 | Channel 1 Control Output (Heating)
. IN1 IN1 IN1
Iéeatlllng/ OUT2 | Channel 1 Control Output (Cooling)
ooling
Control N N OUT3 | Channel 2 Control Output (Heating)
2 2
OUT4 | Channel 2 Control Output (Cooling)
Standard IN1
Control with IN2: Remote SP OUT1 | Channel 1 Control Output (Heating)
Remote SP
Heating/ IN1
Cooling IN2: Remote SP OUT1 | Channel 1 Control Output (Heating)
Control with OUT2 | Channel 1 Control Output (Cooling)
Remote SP
Proportional IN1
P IN2: Ratio setting OUT1 | Channel 1 Control Output (Heating)
Control
Cascade IN1: Primary loop
Standard IN2: Secondary OUT1 | Channel 2 Control Output (Heating)
Control loop
Cascade IN1: Primary loop
Heating/ IN2: Secondary OUT1 | Channel 2 Control Output (Heating)
Cooling loop OUT2 | Channel 2 Control Output (Cooling)
Control
Positi OUT1 | Channel 1 Control Output (Open)
osition- :
roportional N Cannot be changed
P Control OUT2 | Channel 1 Control Output (Close)

*Cannot be changed
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4.8 Program Settings

B Outline of Program Functions

* Up to 32 programs can be created and each program can have up to
32 segments as long as the total number of segments does not
exceed 256.

* A variety of program profiles can be created using the program link
function.

The following diagram shows a program setting example.

sp“Segmentz Segment 3 Segment 4
Time'
B Program Parameters
® Number of * The maximum number of segments for a program is set using the
Segments Number of Segments parameter. The default is 16.

* The relationship between the number of programs and the number
of segments that can be set using the Number of Segments
parameter is shown in the following table.

Setting of Number of Number of pro- Number of seg-
Segments parameter grams ments
8 32 8
12 20 12
16 16 16
20 12 20
32 8 32
@® Program No. e The program number cannot be changed while a program is being
executed.

* The default program number is 1, except for independent operation.
The following table shows the setting ranges.
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@® Number of

Segments Used

® Segment Set Point
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and Segment Time

Setting of Number of Setting range
Segments parameter

8 11032

12 11020

16 1to 16

20 1to12

32 1to8

e The Number of Segments Used parameter is used to set the

number of segments used for a specified program.

* The default is 8. The following table shows the setting ranges.

Setting of Number of Setting range
Segments parameter

8 1to8

12 1to12

16 1to 16

20 11020

32 11032

Once the program has been executed for the number of segments
set for the Number of Segments Used parameter, the program will
be in operation completed status. If the setting of the Number of
Segments Used parameter is changed to a value smaller than the
segment currently being executed in the program, the program will
immediately change to operation completed status.

The Segment Set Point and Segment Time parameters are used to
set one segment of a program. The present SP is determined by
using the SP of the previous segment as the start point and the SP
of the current segment as the end point. A straight line is drawn
between these two points and the present SP is the point on that
line where the current segment time has elapsed.

The Segment Time parameter can be set to between 0.00 and 99.59
(hours. minutes or minutes. seconds) or between 0.00.0 and 99.59.9
(minutes. seconds.tenths of seconds). The default is 0.00 or 0.00.0.

The first segment is a soak segment. To start from a ramp, set the
Segment Time parameter for segment 1 to 0 to create a program
that starts from segment 2 (when the Operation at Reset parameter
is set to “Control Stop”).
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B Program Setting Example

In this example, the following program will be created as program 2.

A
SP

Segment 1

Segment 2

Segment 3

100.0

500
5:00

Segment 4

10:00

5:00

Y.

Y.

»

»

Time (h:min)

The following table shows the settings required for the Number of
Segments, Number of Segments Used, and Program No. parameters.

Parameter

Set value

Number of Segments

8 (No. of programs: 32)

Number of Segments Used 4
(Program No. 2)

Program No.

The Segment Set Point and Segment Time parameter settings for
program 2 are given in the following table.

Segment No. 1 2 3 4 -
Segment Set | 50.0 100.0 100.0 50.0
Point
Segment 5:00 8:00 10:00 5:00
Time (h:min)
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Number of Segments

>

Number of Segments Used
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Use the following procedure to set the Number of Segments
parameter to 8 (thus setting the number of programs to 32).

(1) Hold down the (] Key for at least 3 seconds to move from the Operation
Level to the Input Initial Setting Level.

(2) In the Input Initial Setting Level, Display No. 3 will show & .Z.
Press the [_] Key for less than 1 second to move to the Control Initial
Setting Level.

(3) Inthe Input Initial Setting Level, Display No. 3 will show L. {.
Press the Key repeatedly (less than 1 second each time) to select the
Number of Segments parameter.

(4) Press the [¥] to set the Number of Segments parameter to 8.

Use the following procedure to set the Number of Segments Used
parameter to 4.

(1) Hold down the [_] Key for less than 1 second to move from the Operation
Level to the Program Setting Level.

(2) The Program Editing parameter will be displayed in the Program
Setting Level. Select the number of the program to be edited. For
example, to change the Number of Segments Used parameter for
program 2, use the Key to select 2.
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(3) Press the Key to display the Number of Segments Used parameter for
program 2. Use the [A] and [¥] Keys to set the value to 4.

(4) Hold down the [] Key for less than 1 second to return to the Operation
Level.
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Program No.

Segment Set Point
and Segment Time
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Use the following procedure to set the program to be executed to 2 in
the Operation Level.

(1) Press the Key several times to select the Program No. parameter to
enable specifying the number of the program to execute.

(2) Use the [A] and ] Keys to set the program number to 2.

Use the following procedure to set the Segment Set Point and
Segment Time parameters for segments 1 to 4 for program No. 2.

(1) Hold down the [ Key for less than 1 second to move from the Operation
Level to the Program Setting Level.

(2) The Program Editing parameter will be displayed in the Program
Setting Level. Select the number of the program to be edited. For
example, to change the Segment Set Point and Segment Time
parameters for program 2, use the [A] and [¥] Keys to select 2.

(3) Press the Key twice to display the Segment Editing parameter. Select
the number of the segment to be edited. First, segment 1 parameters will
be edited, so use the Key to select 1.

(4) Press the [<@ Key for less than 1 second to display the Segment Set
Point parameter for segment 1. Use the and Keys to set the
Segment Set Point parameter for segment 1 to 50.0.
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(5) Press the Key for less than 1 second to display the Segment
Time parameter for segment 1. Use the and Keys to set the
Segment Time parameter for segment 1 to 5.00.

(6) Press the Key several times to display the Segment Editing
parameter again. This time the next segment number after the
segment that was just edited will be displayed. Check that segment
number 2 is displayed. (To edit segment 1 parameters again or to
edit parameters for another segment number, use the and
Keys to select the desired segment number.)

S (7) Press the [<2l Key for less than 1 second to display the Segment Set Point
'_‘u"‘ parameter for segment 2. Use the [A] and ] Keys to set the Segment Set
it e Point parameter for segment 2 to 100.0.
ao.ae

(8) Press the Key for less than 1 second to display the Segment Time
parameter for segment 2. Use the and Keys to set the Segment
Time parameter for segment 2 to 8.00.

e === (9) Press the Key several times to display the Segment Editing
':U': :.c.:'u parameter again. Check that segment number 3, the next segment
3 to be edited, is displayed.
== _ 0203

(10) Press the <@l Key for less than 1 second to display the Segment Set Point
parameter for segment 3. Use the [A] and [¥] Keys to set the Segment Set
Point parameter for segment 3 to 100.0.

(11)Press the Key for less than 1 second to display the Segment Time
parameter for segment 3. Use the and Keys to set the Segment
Time parameter for segment 3 to 10.00.

(12)Press the Key several times to display the Segment Editing
parameter again. Check that segment number 4, the next segment
to be edited, is displayed.
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(13)Press the [<al Key for less than 1 second to display the Segment Set Point
parameter for segment 4. Use the |A] and [¥] Keys to set the Segment Set
Point parameter for segment 4 to 50.0.

(14)Press the Key for less than 1 second to display the Segment Time
parameter for segment 4. Use the and Keys to set the Segment
Time parameter for segment 4 to 5.00.
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4.9 Performing ON/OFF Control

ON/OFF control consists of setting an SP and then having the control output turn OFF when the temper-
ature reaches the SP during control. When the control output turns OFF, the temperature begins to fall,
and once it falls to a certain point, the control output turns ON again. This action is repeated around a
certain position. ON/OFF control requires setting the Hysteresis (Heating) parameter to the temperature
drop from the SP where control output should turn ON. The Direct/Reverse Operation parameter is used
to determine whether the MV is increased or decreased with respect to an increase or decrease of the PV.

H ON/OFF Control

@ Hysteresis

® Three-position
Control

* On the E5AR-T/ER-T, switching between advanced PID control and

ON/OFF control is accomplished by setting the Proportional Band
parameter. When the proportional band is set to 0.00, ON/OFF
control is performed, and when it is set to any value except 0.00,
advanced PID control is performed. The default setting is 10.00.

In ON/OFF control, hysteresis is added when switching between ON
and OFF to stabilize operation. The width of the hysteresis is called
simply the hysteresis. The hysteresis is set for both heating and
cooling control output using the Hysteresis (Heating) and Hysteresis
(Cooling) parameters.

For standard control (heating or cooling control), only the Hysteresis
(Heating) parameter is used, regardless of whether heating or
cooling is being performed.

ljysteresis (Heating)

A\ 4

OFF y PV

* For heating/cooling control, an area can be set where the MV is 0 for

both heating and cooling. This area is called the dead band. This
means that 3-position control can be performed.

L __ Dead band
Hysteresis (Heatin%) P _ __Hysteresis (Cooling)
ON A A
Heating Cooling
\ 4 v
OFF Y > PV
SP
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H Settings

Setting ON/OFF Control
(Proportional Band = 0.00)

ST x]
g 1

e e e R e R |

Setting the Hysteresis

pu [ iy |
’

Lol

e =

oo o e e

LAdS

s e Y s s | e s
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To perform ON/OFF control, the SP, Proportional Band, and Hysteresis
(Heating) parameters must be set.

To ON/OFF control and an hysteresis (heating) of 2.00% FS, set the
Proportional Band parameter to 0.00 in PID Setting Level to select ON/
OFF control.

1. Press the [_] Key repeatedly (less than 1 second each time) to move from
the Operation Level to the PID Setting Level.

2. The PID Selection parameter is displayed in the PID Setting Level. If a PID
set number will not be used, use the default setting (1). If a PID set number
will be used, select the PID set number for the desired control.

3. .Press the Key to display the Proportional Band parameter. Use the
and [¥] Keys to set the value to 0.00

4. Press the [_]Key repeatedly (less than 1 second each time) to return to the
Operation Level.

Set the Hysteresis (Heating) parameter to 2.00 in the Adjustment
Level.

1. Press the [ ] Key for less than 1 second to move from the Operation Level
to the Adjustment Level.

2. Pressthe Key repeatedly to select the Hysteresis (Heating) parameter.

3. Use the (Al and [¥] Keys to set the value to 2.00.

4. Press the [ ]Key repeatedly (less than 1 second each time) to return to the
Operation Level.
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4.10 Determining the PID Constants
(AT or Manual Settings)

H Auto-tuning (AT)

* When AT is executed, the most suitable PID constants for the
current SP are set automatically. This is accomplished by varying
the MV to obtain the characteristics of the control object using the
limit cycle method.

A
sP Program that
is set

U Program that is
executed

PV

A A L
AT started AT completed

* The following operations are not possible during AT: Changing
settings, holding or releasing the program, and segment operations,
such as advance and back operations.

* AT will stop if the Run/Reset parameter is set to “Reset” and the
Operation at Reset parameter is set to stop control, or if Manual
Mode is entered.

* When executing AT, select 0 to execute AT for the PID set that is
currently being used for control, or select 1 to 8 as to execute AT for
a specific PID set.

* The results of AT will be reflected in PID Setting Level in the Propor-
tional Band (P), Integral Time (I), and Derivative Time (D) param-
eters of the PID set number specified at the time AT was executed.

The following operation will be performed if the Operation at Reset
parameter is set for fixed control.

* If the Run/Reset parameter is changed from “Run” to “Reset” during
AT execution, the present SP will be changed to a fixed set point
after AT has been completed.

e If AT is executed while the Run/Reset parameter is set to “Reset”
and the Run/Reset parameter is changed from “Reset” to “Run”
during AT execution, the set program will be started after completing
AT for the fixed SP.
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® Explanation of AT

Operation
Executing AT

o
L]~
SEF

[ N
[ [ ]

AT begins when the AT Execute/Cancel parameter is changed from
OFF to 0.

While AT is being executed, At flashes on Display No. 1. Display No. 2
shows the PID set number currently being used for control. When AT
ends, the AT Execute/Cancel parameter goes OFF and the display
stops flashing.

AT begins and the displays show the following:
Display No. 1: Flashing display indicating AT is running.
Display No. 2: Shows selected PID set number.

Canceling AT
I
i
aFF
LAdS

oo o e e

i During AT Execution :

Present value (PV) / SP (Display 2)

Tl '}
Lot
]
ERIRRA]

(N |
[N R |

[ e e e s ]
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To stop AT, select aFF (AT Cancel).

If you attempt to move to the Operation Level and display the PV or SP
while AT is being executed, Display No. 2 will flash to indicate that AT
is being executed.

* Only the Communications Writing, Run/Reset, AT Execute/Cancel,
and Auto/Manual parameters can be changed while AT is running.
No other settings can be changed.

* If the Run/Reset parameter is set to “Reset” while AT is being
executed, AT will stop and operation will stop. If “Run” is then
selected, AT will not resume.

* If an input error occurs while AT is being executed, AT will stop. AT
will run again after recovery from the error.
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H Limit Cycle

The timing for generating a limit cycle depends on whether or not the
deviation (DV) when AT is begun is less than the Temporary AT
Excitation Judgement Deviation parameter (default: 10.0% FS).

The PV changes as follows during AT:

IPreSPe\r/]t Deviation > 10% FS IPreSPe\r/]t Deviation < 10% FS
value (PV) Limit cycle MV amplitude 40% value (PV) Limit cycle MV amplitude 40%
SP $=== == : SP ¢--4
\ - '\ -
Deviation ! Deviation |
10%FS ! vo10% FS |
1 1 1
: L - -
Iy Iy Time 1 Iy *Time
AT start AT end AT start AT end

The amplitude of change of the limit cycle MV can be changed in the
Limit Cycle MV Amplitude parameter.

For heating/cooling and position-proportional floating control, the limit
cycle is as shown below regardless of the deviation.

Limit cycle MV
vaIE;e(SF?\?; amplitude 100%
SP - - S — .
L)
:
1 1
1 1
1 1
" I Time
AT start AT end
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B Manual Settings
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To set the PID constants manually, set values for the Proportional
Band (P), Integral Time (l), and Derivative Time (D) parameters

* If you already know the control characteristics, directly set the PID constants
to adjust control. The PID constants are set in the Proportional Band (P),
Integral Time (1), and Derivative Time (D) parameters.

* | (integral time) and D (derivative time) can be set to 0 to select a propor-
tional action. In the default settings, the Manual Reset Value parameter is
set to 50.0% so that the proportional band is centered on the SP.

Changing P (Proportional Band)

P P A slow rise and a longer rec-
SP
nggr;gelg tification time will occur, but
there will be no overshoot.

Overshoot and hunting will
occur, but the SP will be
reached quickly and stabi-
lize.

When P is
decreased

Changing | (Integral Time)

A longer time will be required
to reach the SP.

When P is SP P amaas ~~=~ | The rectification time will be
increased longer, but there is less hunt-
ing, overshooting, and under-

shooting.

Overshooting and under-
When P is sp TN = | shooting will occur.
decreased Hunting will occur.

A quick rise will occur.

Changing D (Derivative Time)

Less rectification time for
WhenPis | SPPYNS/M—~—~—~--- | overshooting and under-
increased shooting, but fine hunting will
occur spontaneously.

Overshooting and under-
When P is SPY- N, shooting will be larger and
decreased more time will be required to
return to the SP.
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4.11 Using Auxiliary Outputs

The Auxiliary Output * Assignment, Alarm Type, Alarm Value, Alarm Upper Limit, Alarm Lower Limit, and
Alarm Set Number parameters are described in this section.

B Auxiliary Output Assignments

The type of data that is output from each auxiliary output can be

assigned.

On Controller models with more than one output, data assignments
can also be set for channels 2 and higher for the number of supported

channels.

Auxiliary Output

Auxiliary outputs - Assignments  / Channel 1

SUB1 Channel 1 Alarm 1

SuUB2 Channel 1 Alarm 2

SUB3 Channel 1 Alarm 3 3

SUB4 Channel 1 Alarm 4

SUB5 Channel 1 Input Error —3
SUB6 Channel 1 RSP Input Error —_3
SuB?7 — |
SUB8 U-ALM Output e
SUB9 |
SUB1(] . ]

/ All Channels

Alarm 1 OR output for all Channels

Alarm 2 OR output for all Channels

Alarm 3 OR output for all Channels

Alarm 4 OR output for all Channels

Input Error OR output for all Channels

RSP Input Error OR output for all Channels

The U-ALM Output setting is an OR output of alarms 1 to 4 of all
channels (overall alarm).

The default settings are as follows:

SUB1

SuB2

SUB3

SuB4

Channel 1 Alarm 1|{Channel 1 Alarm 2|{Channel 1 Alarm 3

Channel 1 Alarm 4

The ESER-TLITLILT has only two auxiliary outputs, i.e., they do not

have SUB3 and SUB4.
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B Alarm Types

SP = Set point
Set value Al t Alarm output function
arm type Alarm value (X) is positive | Alarm value (X) is negative
0 Alarm function OFF Output OFF
. =L He
*1 1 Upper-and lower-limit alarm 8’;’: : )
~SP
X = = X
2 Upper-limit alarm ON _’; ON T
OFF 35 OFF Sp
=} X = X i
3 Lower-limit alarm 8§F : 8§F T
~SP SP
1 4 Upper-and lower-limit on hliHe 3
range alarm OFF ~ap
1 %6 5 Upper-and lower-limit alarm on —=Li Hie— d
’ with standby sequence .5 OFF— 35
*6 6 U_pper-limit alarm ON —» X = ON - X <-
with standby sequence OFF <5 OFF =P
7 quer-limit alarm ON - X ON — X
with standby sequence OFF ——=p OFF <=
X X
8 Absolute-value upper-limit alarm 8%: N 8";": [ :
X X
9 Absolute-value lower-limit alarm o :l(,) oy :
Absolute-value upper-limit alarm ON X ON X
*6 10 with standby sequence OFF—:! OFF—[:(')
- _limi : . X
11 A_bsolute value lower-limit alarm ON Xh ON A
*6 with standby sequence OFF(f):I— OFF:I—

*

-

: Set values 1, 4, and 5: Allow upper and lower limits of alarm to
be separately set. The upper and lower limits are indicated by L and H.
*2: Set value 1: Upper-and lower-limit alarm

Case 1 Case 2 Case 3 (always ON)
— — I H<0,L<0
L H SP SPL H H SP L
H<0,L>0
H<0,L>0 H>0,L<0 e s EP— :
i , >
IHI<ILI THI>ILI H LSP HIZILI
H>0,L<0
SPH L IHISILI
x3: Set value 4: Upper-and lower-limit range
Case 3 (always OFF)
Case 1 Case 2 — [ H<0L<O
[ 1 H SP L
L H SP SP L H H L
<0,L>0
H<O0,L>0 H>0,L<0 o Lsp IHIZILI
— 1 — H-oL<o
<
SPH L IHIZILI

*4: Set value 5: Alarm with upper-limit and lower-limit with standby sequence
*With the above upper-and lower-limit alarms
e Cases 1 and 2: e Case 3: Always OFF.
If hysteresis overlaps the upper
and lower limits, always OFF.
«5: Set value 5: Alarm with upper-and lower-limit standby sequence
If hysteresis overlaps the upper and lower limits, always OFF.
*6: For information on standby sequences, refer to 5.6 Alarm Adjustment
Functions.

Under the following conditions, the SP of segment 1 is used as the SP
for deviation alarms.

¢ If the Operation at Reset parameter is set to stop control and the
program is reset in Program SP Mode
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Bl Alarm Values

H Alarm Sets

H Settings

Auxiliary Output 2 Assignment

¢ If the Operation at Reset parameter is set to stop control and the
program is placed on standby in Program SP Mode

Alarm values are indicated by “X” in the alarm type table. When
separate upper and lower limits are set for an alarm, the upper limit
value is indicated by “H” and the lower limit is indicated by “L.”

When an upper- and lower-limit alarm, upper- and lower-limit range
alarm, or lower-limit alarm with standby sequence is selected, the
Alarm Upper Limit and Alarm Lower Limit parameters must be set.

The Alarm Value parameter must be set when any other alarm type is
selected.

e A group of alarm values is called an alarm set. The Alarm Set
Number parameter is set for each program.

e Alarm set numbers can be set between 1 to 4. The default is 1. For
channels 2 to 4 during coordinated operation and the secondary
side (channel 1) during cascade control, however, alarm set
numbers can be between 0 and 4. If 0 is selected, the alarm set
number will be the same as the number selected for channel 1.

To output an alarm to an auxiliary output, the Auxiliary Output
Assignment, Alarm Type, and Alarm Value parameters must be set.

To output a lower-limit alarm to auxiliary output 2 using channel 1
alarm 1 at an alarm value of 10.0°C, the Auxiliary Output 2 Assignment
parameter is set to “CH 1 alarm 1”7 in the Control Initial Setting 2 Level.

1. Hold down the [_] Key for at least 3 seconds to move from the Operation
Level to the Input Initial Setting Level.

2. Inthe Input Initial Setting Level, Display No. 3 will show L 5.
Press the [_] Key twice (less than 1 second each time) to move to the
Control Initial Setting 2 Level.

3. Inthe Control Initial Setting 2 Level, Display No. 3 will show & .2'.
Press the Key repeatedly (less than 1 second each time) to select the
Auxiliary Output 2 Assignment parameter.
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Alarm 1 Type

Alarm Value
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Alarm 1 type

Alarm Set 1
Alarm Value 1

— 04
=

4. Press the [¥] to set the Auxiliary Output 2 Assignment parameter to 1 (CH
1 Alarm 1).

Set Alarm 1 Type parameter to a “Lower-limit Alarm” in the Alarm
Setting Level.

5. Press the [ ] Key for less than 1 second to move to the Alarm Setting
Level.
The display will show the Alarm 1 Type parameter.

6. Press the A Key to select 3 (Lower-limit Alarm).

Set the Alarm Set Alarm Value 1 parameter to 10.0°C in the Alarm Set
Setting Level.

7. Hold down the [ ] Key for at least 1 second to move to the Operation Level.

8. Press the [_] Key three times (less than 1 second each time) to move to the
Alarm Set Setting Level.

9. Press the Key repeatedly to select the Alarm Set 1 Alarm Value 1
parameter.
Press the IA] Key to change the set value to 10.0.
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4.12 Starting and Stopping Operation

B Starting Operation (Run) and Stopping Operation (Reset)

@ Operation at Reset

To start program operation, set the Run/Reset parameter to “Run.” To
stop program operation, set the Run/Reset parameter to “Reset.”
Program execution will stop if the Hold parameter is set to “ON.”

The operation status when the Run/Reset parameter is set to “Reset”
can be selected. The two operation statuses outlined below can be
selected by using the Operation at Reset parameter.

» Operation at Reset Parameter Set to “Control Stop”
The following diagram shows the status transition when the
Operation at Reset parameter is set to “control stop.”

RUN | HOLD Fixed control

4 See note 3.

See note 1.

RESET (control stop) |

See note 2.

Note1: Program operation starts from the segment 1 SP.
2: Control is stopped while resetting.

3: The status switches to fixed control in SP mode.
Control stop is held when the mode is shifted to fixed control
(Fixed SP Mode) or Remote SP Mode during the reset.

* When using Standard Models, set the MV at Reset parameter to
between —5.0% and 105.0% to output during reset. The default is
0.0%. (For heating/cooling control, set the MV at Reset parameter to
between —105.0% and 105.0%.)

e When using the Position-proportional Models, fully open, fully
closed, or hold status can be selected using the MV at Reset
parameter. In open status, only the output on the open side is ON. In
closed status, only the output on the closed side is ON. In hold
status, the outputs on both the open and closed sides are OFF. The
default setting is “hold.”

* Operation at Reset Parameter Set to “Fixed Control”
The following diagram shows the status transitions when the
Operation at Reset parameter is set to “fixed control.”

RUN  |¢ ~| HOLD

(See note 1.)

RESET
(fixed control) (See note 2.)
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Note1:The program moves into Program SP Mode and program
operation starts from the fixed SP.

2:Control does not stop. Control is executed for the fixed SP.
(The program moves into Fixed SP Mode.) Control is executed
for the remote SP when the program moves into Remote SP

Mode.

* If the Operation at Reset parameter is set to “fixed control,” the first
segment will become a ramp segment.

* The following table shows example settings.

Segment No. 1 2 3 —
Segment SP 100.0 100.0 50.0
Segment Time 8:00 10:00 5:00
(h:min)

A
SP
Segment1  Segment2 Segment 3

100.0

50.0

FSP

8:00 10:00 5:00

B

@ Operation at Power
ON

possible.

|

Time (h:min)

* This parameter determines the operating status when the power to
the ESAR-T/ER-T is turned ON. The following 5 selections are

Setting

Operation

Continue

The status of the system before the power was
turned OFF is resumed.

Reset

Control is always reset status when the power is
turned ON.

Manual Mode

Manual Mode is entered when the power is turned
ON.

Run

The program is always executed from the begin-
ning when the power is turned ON.

Ramp back

The SP starts from the present value when the
power is turned ON and ramp operation is per-
formed with the previous ramp slope.

* The following table shows what values are held depending on the
Operation at Power ON parameter setting.

Continue
Parameter (See note Reset Manual Run
1.)
Program No. Held Held Held Held
Segment No. Held --- Held




4.12 Starting and Stopping Operation I

Continue
Parameter (See note Reset Manual Run
1.)
Elapsed Program/ Held Held
Segment Time
Program Repetitions | Held --- Held
Hold Status Held Held
Auto/Manual Held Held Held
Manual MV Held Held Held Held
(See note 3.) (See note 4.)
Run/Reset Held Held

Note1:Including “Ramp Back.”

2:1f a PV start causes an invalid period, time will be considered to

have elapsed for the invalid period.
The elapsed program and segment timers will operate as
outlined below when “Ramp Back” has been set for the
Operation at Power ON parameter:

* If power is interrupted while soaking, the timer will stop until
the present SP returns to the segment SP.

* If power is interrupted during ramp operation, the timer is
restarted using the PV immediately after power is restored as
the PV when power was interrupted.

:For the Standard Models in Manual Mode at the power inter-
ruption.

:If power is interrupted in Auto Mode, the value set for the MV at
Reset parameter will be output, unless the Manual Output
Method parameter is set to “Output Initial Value.” If the Manual
Output Method parameter is set to “Output Initial Value,” the
value set for the Manual MV Initial Value parameter will be
output.

:For coordinated operation, the channel 1 values for the
Program No., Segment No., Elapsed Program Time, Elapsed
Segment Time, Program Repetitions, and Hold Status param-
eters will be used for the other channels.

* The default setting for the Operation at Power ON parameter
is “Continue.”

¢ Set the Operation at Power ON parameter for each channel.

¢ |[f the control mode is set to cascade control, set the
Operation at Power ON parameter for channel 2.

e The operation when the Operation at Power ON parameter is set to
“Ramp Back” is described below.
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SP

PV

e Power Interrupted during a Soak Segment

[

A

Soak time 1

Soak time 2

“1~- Same slope

Segment time = Soak time 1 + soak time 2

Power
OFF

A
Power

ON

Ramp segment

Soak segment

\J

Time

If power is interrupted during a soak segment and then restored, the
ramp slope for the immediately preceding ramp segment is
continued and ramp operation is executed from the PV immediately
after power is restored to the target SP.

If there is no ramp segment before the power interruption, the PV
immediately after the power is restored will be held as the present
SP and operation will be executed as a soak segment.

The ramp slope of the immediately preceding ramp segment is
continued even if the program direction (temperature increasing/
decreasing) is different from the ramp segment. Ramp operation is
executed from the PV immediately after power is restored to the
target SP.

If an input error occurs when the power is restored, control is
executed using the SP of the soak segment when power was inter-
rupted.

A

SP

PV - s

* Same slope

[
|

Time
Power Power

OFF ON

Power Interrupted during a Ramp Segment

If power is interrupted during a ramp segment, the PV when power is
restored will be used as the start point for the present SP and ramp
operation will be executed at the ramp slope before the power inter-
ruption.

The ramp operation using the same ramp slope is the same as when
the Step Time/Rate of Rise Programming parameter is set to “step
time.” The time taken to reach the target SP will not match the set
segment time.
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H Other

The ramp slope of the immediately preceding ramp segment is
continued even if the program direction (temperature increasing/
decreasing) is different from the ramp segment.

If an input error occurs when power is restored, the program moves to
the next segment.

The program timer value is held until the program returns to the status
before the power was interrupted.

* Power Interrupted in Fixed SP or Remote SP Mode

Ramp operation is not executed for a fixed SP or remote SP if the
power is interrupted in Fixed SP Mode or Remote SP Mode.

* The timer continues when the mode is changed to Manual Mode
during program operation.

e The timer continues if an input error occurs during program
operation.

* In setting area 1, the time signal, segment output, program end
output, and segment number output are all OFF.

* The program operation is also reset if the Run/Reset parameter for
the secondary side (channel 2) is set to “Reset” when using cascade
control.
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H Settings

The following procedure is used to stop program operation.

4 “Run/Reset Selected for the PF1 Setting or PF2 Setting Parameter

1. Press the PF Key for which Run/Reset has been specified for at least 1
second. The RST indicator will light and the program will stop.
To start operation again, press the same PF Key for at least 1 second
again. The RST indicator will turn OFF and the program will start operation.

¢ “Run/Reset” Not Selected for the PF1 Setting or PF2 Setting Parameter

::::::: (1) Press the =@ Key several times to select - -~: Run/Reset.
l'cu .’“.'M‘.l'
= mom
RN
oera
LR Ny ]
e (2) Press the [A] Key to switch to ~5&: Reset. The RST indicator will light and

the program will stop.
To restart the program, use the same procedure to switch to riin:
Run. The RST indicator will turn OFF and the program will start.

Switching between run and reset is also possible using an
event input or communications.

For event inputs, refer to 5.8 Using Event Inputs (P. 5-39).
For communications, refer to 5.10 Using Communications
(P. 5-49).
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4.13 Manual Operation

B Manual Mode

® Standard Control
Models

@ Position-
proportional
Control Models

In standard control, the MV is manipulated, and in position-propor-
tional control, the amount of valve opening is manipulated.

To perform manual operation or to manually set the MV or valve
opening, set the Manual/Auto parameter to nAn (Manual), or set
the PF Setting parameter to A-~ (Auto/Manual) and then hold down
the PF Key for at least 1 second.

The MANU operation indicator lights in Manual Mode. The PV is
displayed on Display No. 1, the MV is displayed on Display No. 2,
and AfAnl is displayed on Display No. 3.

To change the MV, press the and Keys. The MV is updated
every 50 ms.

When switching between Manual Mode and Auto Mode, the action
of the MV is balance-less and bumpless.

Other setting levels can be moved to in Manual Mode. However, the
AT Execute/Cancel parameter cannot be selected and does not
appear on the display.

Switching between auto and manual is possible a maximum of
100,000 times.

If switching is performed more than 100,000 times, the auto/manual
settings will not be written to EEPROM.

During cascade control, if the primary loop is switched to manual
control when the secondary loop is in any of the following conditions,
the manual MV is disabled.

¢ The secondary loop is in Local SP Mode (cascade open).
¢ The secondary loop is in Manual Mode.

e The operation set for an error is being performed for the
secondary loop.

When a potentiometer is connected, MANU operation indicator
lights in Manual Mode. The PV is displayed on Display No. 1, the
valve opening is displayed on Display No. 2, and ~Andl is displayed
on Display No. 3. When a potentiometer is not connected, Display
No. 2 shows “----- .

To turn ON the open output, press the Key. To turn ON the close
output, press the [¥#] Key. The MV is updated every 50 ms.

When switching between Manual Mode and Auto Mode, the action
of the MV is balance-less, bumpless.

Other setting levels can be moved to in Manual Mode. However, the
AT Execute/Cancel parameter cannot be selected and does not
appear on the display.
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* Switching between auto and manual is possible a maximum of
100,000 times.

* If switching is performed more than 100,000 times, the auto/manual
settings will not be written to EEPROM.
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The procedure for switching to Manual Mode during control and
changing the MV is given below.

4 Auto/Manual Set for PF1 or PF2 Setting

] b 1 ]
fcH g N X
[y Xl

[N

e

Lo
] bl ]
(cH Lol
XN

[N

nFi‘ﬂ'u'
] bl ]
(I g N X
= xR x]
[N

(X l'.u [

1. Hold down the PF Key set to switch between auto and manual at least 1
second. The MANU indicator will light and the mode will change to Manual.

To return to Auto Mode, hold down the PF Key for at least 1 second. The
MANU indicator will go OFF and the mode will change to Auto Mode.

4 Auto/Manual Not Set for PF1 or PF2 Setting

SO

oo o e e

1. Press the &2 Key repeatedly to select A-~ (Auto/Manual).

2. Press the [&] Key to switch to ~fnl! (Manual). The MANU indicator will light
and the mode will change to Manual.

To resume control, follow the same procedure to switch back to Alika
(Auto). The MANU indicator will go OFF and the mode will change to Auto
Mode.

Switching between Auto and Manual Mode is also possi-
ble using an event input or communications.

For event inputs, refer to 5.8 Using Event Inputs (P. 5-39).
For communications, refer to 5.10 Using Communications
(P. 5-49).
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4.14 Changing Channels

B Changing Channels

Present value (PV) / SP

RUN/RST]|

key

@ Level after
Changing
Channels

@ Displayed
Parameter after
Changing
Channels

4-50

¢ On Controllers with more than one input, the channel number
increases by 1 each time the Key is pressed and the displayed
channel changes accordingly.

e Only channels that are enabled with the Number of Enabled
Channels parameter can be displayed.

 If the Number of Enabled Channels parameter is set to 2 on a 4-
point input type, the display will switch through the channels as
follows each time the Key is pressed:

Channel 1 — Channel 2 — Channel 1 — Channel 2...

* When changing channels, the level will remain the same as the level
currently being displayed.

* When a Manual Mode channel is selected, the display will show the
manual operation display in the Operation Level.

* The displayed parameter after changing channels is as follows:
1. If the parameter that is currently being displayed will continue to
be displayed if it is enabled for the new channel.
2. If the parameter that is currently being displayed is not enabled
for the new channel because the control method is different or for
any other reason, the next enabled parameter will be displayed.

The following is an example of changing channels in the Operation
Level.

Present Value (PV)/SP Present Value (PV)/SP

(N W]
1 []

L\ -‘.

key

* The CH key is disabled on * Parameter for selected channel
models with only one channel. appears.

4 A
If you continue to hold down the Key after changing
channels, you will not move to the next channel. To con-

tinue changing channels, release and press the Key
again.

For more information, refer to 5.4 Display and Key Adjust-
ment Functions (P. 5-18).

. J
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4.15 Adjusting Programs

The temperature vector will change if the program is changed during
operation when step time operation is used. This section describes the
vector changes.

B Changing the SP

If the SP is changed during a segment, the present SP will move in a
straight line with the changed SP as the target point.

A
SP

Before change

After change

Point of change

Segment N Segment N+1 Time

B Changing the Time

If the time is changed during a segment, the slope of the line along
which the present SP moves will change because the time taken to
reach the target will change.
A
SP
Before change

After change

Point of

change
L
Time
’ Segment N Segment N + 1
’ Segment N Segment N + 1

If the segment time after the change is shorter than the elapsed
segment time, the program will immediately move to the next segment.
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4.16 Operating Precautions

(1) About four seconds is required for the outputs to turn ON after the power is turned ON. Take this into
consideration when incorporating the Controller into a sequence circuit.

(2) Using the Controller near radios, televisions, or other wireless devices may cause reception inter-
ference.
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5.1

H Input Correction

500°C

@ Two-point
Correction

Input Value 1 for
Input Correction

[N

(] Input Value 2 for
A |Input Correction

Input Correction 1

[
e
[
L.l
C
«f
[
-

]

(]
4 | Input Correction 2
(g

L
[N

5-2

Input Adjustment Functions

* The input value can be corrected using a 2-point correction.

* A temperature difference that occurs due to the positioning of the
control sensor in respect to the position where the temperature is
required can be rectified using the input correction values.

Displ
isplay A Input Correction 2

Y

Input Value 2 for
Input Correction »-——————————

Before
correction

Input Correction —#

Yy
Input Value 1 for __7/ I Input Correction 1

7 P |nput
0
Parameter Setting range Unit ROEL

value

Input Value 1 for Input Correction —-19999 to 99999 EU -200.0

Input Value 2 for Input Correction —-19999 to 99999 EU 1300.0
Input Correction 1 —199.99 to 999.99 EU 0.00
Input Correction 2 —199.99 to 999.99 EU 0.00

» Straight-line correction is accomplished by setting the Input
Correction 1 parameter to the desired value for the input value set in
the Input Value 1 for Input Correction parameter and setting the
Input Correction 2 parameter to the desired value for the input value
set in the Input Value 2 for Input Correction parameter. Different
degrees of correction may be required for the Input Correction 1 and
Input Correction 2 parameters and thus the slope of the line
between the two points may differ before and after correction.

e Input correction is set separately for each channel. The input
correction settings for inputs 1 to 4 of a Controller with more than
one input correspond to channels 1 to 4. First select a channel with
the Key and then set the corresponding input correction values.
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@ Obtaining Input
Correction Values
for 2-point
Correction

Preparations

® Procedure for
Using a 2-point
Correction

Temperature readings are taken using the ESAR-T/ER-T at any two
points: the actual temperature at the required location (the object) and
the present temperature of the ESAR-T/ER-T.

1. Set the input type based on the sensor.

2. Obtain a temperature sensor that can measure the temperature of the
object as shown in Figure 1.

500°C +

(A) E5AR-T Digital

Controller
R /\

(B) Thermometer
Figure 1. Configuration for Input Correction

1. Correction will be performed based on the temperature readings at two
points: one near room temperature and one near the desired SP. Measure
the temperature of the object when it is near room temperature and when it
is near the SP (B), and check the corresponding readings of the Controller
(A) at the same temperatures.

2. Set the Input Correction 1 parameter to the difference between the temper-
ature of the object (B) and the Controller reading (A) when near room
temperature,

Object temperature (B) — Controller reading (A)

and set the Input Value 1 for Input Correction parameter to the Controller
reading (A).

3. Set the Input Correction 2 parameter to the difference between the temper-
ature of the object (B) and the corresponding Controller reading (A) when
near the SP,

Object temperature (B) — Controller reading (A)

and set the Input Value 2 for Input Correction parameter to the Controller
reading (A).

4. After making the settings, check the reading of the Controller (A) and the
temperature of the object (B).

5. Correction has now been performed at two points, near room temperature
and near the SP. If you wish to improve the accuracy near the SP, establish
two more correction points above and below the SP. Figure 2 illustrates the
correction.
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Temperature indicated on Controller (A)

A After correction
Indicated temperature
Input Value 2 for afteradjustment ~ T[T T T T T T T T T T T T T T T T T Before correction
Input Correction (e, 550.0°C)
— = Indicated temperature == ————————————-- 2
TN before adjustment 1 Input Correction 2
.g., 500.0° 1 e
(e.g., 500.0°C) | :.':i':.:.:'
1
Input Value 1 for  Indicated temperature :
Input Correction  pfore adjustment — _|— _ _ , |
A = (9.40.0C) | A Input Correction 1 :
Indicated temperature -~ | - 1
after adjustment 1 L35, : Temperature
(e.g., 25.0°C) Room temperature Near SP indicated on
(e.g., 25°C) (e.g., 550°C) thermometer (B)

Figure 2. Two-Point Correction

@® Example of 2-point  The following example for a K typing input (1) from —200 to 1300°C.

Correction
Input Value 1 for Input Correction * The temperature of the object is obtained.
=
L.t
unn At room temperature ((B) = 25°C),
. "-:":Ei the Controller reading is (A) =40.0°C
Input Shift 1
" 'Z.'Z. : Near the SP ((B) = 550°C),
- g nn the Controller reading is (A) =500.0°C
LA
Input Value 2 for Input Correction ¢ In this case, the input correction values are obtained as follows:
i
LI ] B
conn Input Value 1 for Input Correction = Controller reading (A) = 40.0 (°C)
LAdS Input Correction 1
_ = Temperature of object (B) — Controller reading (A)
Input Shift 2 =25 — 40 = —15.00 (°C)
“CC J
L L
ol N ]
5““5‘ Input Value 2 for Input Correction = Controller reading (A) = 500.0 (°C)
L .E'!:l_l .
e Input Correction 2

= Temperature of object (B) — Controller reading (A)
=550 — 500 = 50.00 (°C)
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Bl First Order Lag Operation

First Order Lag
Operation 1 Enabled
[ (| |
Lt
an
Le

e =

First Order Lag Operation
1 Time Constant
I A |
Loy

e =

B Moving Average

Movement Average

1 Enabled
= I {
roaLg.

an

[ e e e s ]

Move Average 1
Move Average Count

[ e
-"

L T TR ]

e e e R e R |

* A first order lag operation serves as a filter for an input. For a

Controller with more than one input, the operation is set for each of
inputs 1 to 4 in the First Order Lag Operation 1 to 4 parameters.

* To use a first order lag, set the First Order Lag Operation Enabled

parameter to “ON” (the default setting is OFF). The First Order Lag
Operation Time Constant parameter must also be set, and it is set
so that the result of the operation is 0.63 times the input data.

A
Input data
A =
A \Operation result
0.63A
< » A Ti >
“Time me
constant
Parameter Setting range Unit Default
value
First Order Lag Operation OFF: Disabled, B OFF
1 to 4 Enabled ON: Enabled
First Order Lag Operation
1 to 4 Time Constants 0.010 999.9 S 0.0

* The moving average operation reduces sudden changes in the input
due to noise and other factors, and can be enabled separately for

each input.

* To use the moving average operation, set the Movement Average
Enabled parameter to “ON” (the default setting is OFF).

* A count must also be selected in the Move Average 1 to 4 Move
Average Count parameter. Selections are 1, 2, 4, 8, 16, and 32

times.

Input data

Operation result

/

y

Time
Parameter Setting range Unit UL
value
Movement Average OFF: Disabled, ON: 3 OFF
1 to 4 Enabled Enabled
Move Average 1 to 4 Times
Move Average Count 1,2,4,8,16,32 (count) 1
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H Broken-line Approximation

5-6

@ Relation to Input
Types

Broken-line
Approximation 1 Enabled

Broken-line
Approximation 1 Input

[ s s s e e e

CTr
~

—_

e =

Broken-line
Approximation 1 Output 1

oo o e e

Broken-line approximation is used to correct non-linearity in the input.
Twenty broken-line approximation points can be set for input 1.

To use broken-line approximation, set the Broken-line Approximation
enabled parameter to “ON” (the default setting is OFF).

Broken-line approximation includes the Broken-Line Approximation 1
Inputs 1 to 20 and Broken-line Approximation 1 Outputs 1 to 20
parameters. Normalized data is used to set the values so that the
lower limit of the input setting range for input 1 is 0.000 and the upper
limit is 1.000.

* Normalized data is used to set the values for broken-line approxi-
mation so that the lower limit of the input setting range for input 1 is
0.000 and the upper limit is 1.000. For example, if the input type of
input 1 is J (2) (—20.0 to 400.0°C) and the broken-line approximation
is to be applied to one point, 210.0°C, the values are set as follows:

Operation result

Display value A

400.0°C«1.000

295.0°C«-0.750

—20.0°C«-0.000 ; > Input
0.000 0.500 1.000
(-20.0°C) (210.0°C) (400.0°C)
Broken-line Approximation 1 Input 1 = 0.000
Broken-line Approximation 1 Output 1 = 0.000
Broken-line Approximation 1 Input 2 = 0.500
Broken-line Approximation 1 Output 2 = 0.750
Broken-line Approximation 1 Input 3 = 1.000
Broken-line Approximation 1 Output 3 = 1.000
Parameter Setting range Unit [:’e;au l;"
Broken-line OFF: Disabled, B OFF
Approximation 1 Enabled ON: Enabled
Broken-line
Approximation 1 Input 1
to —1.999 to 9.999 - 0.000
Broken-line Approximation 1
Input 20
Broken-line Approximation 1
Output 1
to -1.999 to 9.999 - 0.000
Broken-line Approximation 1
Output 20
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H Extraction of Square Root

Extraction of Square Root * An extraction of square root operation is supported for each input to
L_E”;b':ed: — allow direct input of the signal from a pressure differential flow meter.
(ol (] ] . . .
B T |  To use the extraction of square root operation, set the Extraction of
or Square Root Enabled parameter to “ON” (the default setting is OFF).
= éi * The extraction of square root function includes an Extraction of
Square Root Low-cut Point parameter that will set the result to 0
Extraction of Square . . .
Root 1 Low-cut Point when the result of the operation is below the low-cut point. The low-
== ,:_,:-':,_:‘ :‘ cut point is set for each input using normalized data so that the lower
0705, limit of the input setting range is 0.000 and the upper limit is 1.000.
AN Ixlx]
[ RO R X)X A
LRSS Operation result

/ Low-cut point
/
Input data
Parameter Setting range Unit o
value
Extraction of Square Root 1 OFF: Disabled, _ OFF
to 4 Enabled ON: Enabled
Extraction of Square Root 0.000 to 9.999 EU 0.000
Low-cut Point 1 to 4

H Other Input Adjustments

The following input adjustment functions are also available. These
functions are explained in Section 8 Parameters (P. 8-1).

* Sensor Induction Noise Reduction: Input Initial Setting Level

* PV Decimal Point Display: Input Initial Setting Level
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5.2 Control Functions

H Alarm Sets

5-8

® Alarm Values

Alarm Set 1 Alarm Value 1

[ e —

[ =TI
LU o [ S |
ah

LALA

e e [ e R [ e

Alarm Set 1
Alarm Upper Limit 1

[ e e e e B e

[ R N }
e 0

[Ny
RN

[ ey )

o 0
(e (e
xR
RN

e e e e [ e R

® Procedure

Operation Level

Alarm Set 1 Alarm Lower Limit 1

i |
Lol

* Up to 4 alarm sets with registered alarm values can be created.

Alarm set number 1 2 L 4
Alarm Values 1 to 4 240.0 300.0
Alarm Upper Limits 1 to 4 40.0 30.0
Alarm Lower Limits 1 to 4 40.0 30.0

The alarm values for alarms 1 to 4 are set according to the alarm

type. Alarms for which the Alarm Type parameter is set to 0 (“No

Alarm”) will not be displayed.

how to set parameters.

The first number in the setting is the alarm set number.

Refer to 4.11 Using Auxiliary Outputs (P. 4-37) for information on

This section describes how to set the Alarm Set 2 Alarm Value 1
parameter. The settings in the following table are used as an example.

Alarm set number

1

2

4

Alarm Value 1

250.0

Operation Level (PV/SP)
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Display Alarm Set Selection (1) Press the [_] Key repeatedly to move to the Alarm Set Setting Level
:‘: = T o parameter (Display No. 3 will show L ALA.).
o R " _ (2) Use the and Keys to set the Display Alarm Set Setting Selection
! EI)‘ parameter to 2.
LALA
Alarm Set 2 Alarm Value 1 (3) Press the [<el Key to select the Alarm Set 2 Alarm Value 1 parameter.
A (4) Use the [A] and [ Keys to set the value to 250.0.
[0 T T |
Jdb2s0n
LALA
B SP Limits
SP Upper Limit SP upper and lower limits can be set within the input setting range.
| )y o If an SP limit is changed so that the SP is outside of the limit, the
feH P N | . : )
— R previous SP set value will be automatically changed to the new value
= Ly of the SP limit.
ey ) Example: Initially, the SP is 200°C, the SP upper limit is 300°C, and
SP Lower Limit the SP lower limit is 100°Q. If the SP upper Iimi.t i§
e changed to 150°C, the SP will fall outside of the SP limit
fcH b T S range of 100 to 150°C, and thus will be changed to 150°C.
i If the Input Type, Temperature Unit, or scaling parameters are
A changed, the SP upper and lower limits will be reset to the upper and

lower limits of the input setting range.

The SP limits are set separately for each channel.

Input temperature setting range

< ---—

b SP limits |
Setting range A4 ks < - >
I // I
. Changeto /" A - B | '
! X Upper Limit{ O,” X :(settlng not possible)
SP Upper Limit Ly 7 L
changed. \]\7\ ; C ,'I >sp
L z ~
\\\ /Input temperatuye’setting range. l,’
T 7 2
Input type v e v SP
changed. - 'y 7

C

OW»

(setting is possible)

4 Set value ¥ SP Upper Limit and SP Lower Limit
v Upper Limit to Lower Limit of Sensor Range
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H PID Sets

® Procedure

Display PID * Selection

{ N R |
(CH LN Iy

e =

PID 3 Proportional Band

ao
IcH pu iy
]
A

@ Automatic
Selection of the

5-10

PID Set

5]

[

The E5AR-T/ER-T allows parameters to be grouped for use in PID
control. A group of parameters is called a PID set. A PID set consists
of the following parameters.

PID set number 1 2 LX) 8
P (Proportional Band) 20.50 35.70
| (Integral Time) 240.0 300.0
D (Derivative Time) 40.0 30.0
MV Upper Limit 105.0 95.0
MV Lower Limit -5.0 5.0
Automatic Selection Range 200.0 400.0
Upper Limit

» Select the PID set number in the Display PID Selection parameter of

the PID Setting Level, and set the value for each PID constant.

Set the P (Proportional Band) parameter of PID set 3 to 50.00% FS.

1. Press the [_] Key repeatedly to move to the PID Setting Level (Display No.
3 will show L .PCd).

2. Use the &l and [¥] Keys to set the Display PID Selection parameter to 3.

3. Press the Key to select the PID 3 Proportional Band parameter. To
check the PID set number, use the leading digit of the parameter.

4. Use the [Al and [¥] Keys to set the value to 50.00.

* One of the PID set numbers 1 to 8 can be set in the PID Set Number
parameter in the Program Setting Level. If the PID Set Number
parameter is set to 0, the PID set will be automatically selected (PID
Set Automatic Selection).

e If the PID Set Number parameter is set to 0 for channels 2 to 4
during coordinated operation or for the secondary side (Channel 2)
during cascade control, the PID set number selected for channel 1
will be used.

* If the PID Set Number parameter is set to 0, the PID set will be
automatically selected based on the pre-set conditions (PID Set
Automatic Selection).



5.2 Control Functions I

PID set

Automatic Selection
Range Upper Limit

200.0

400.0

o]
_LIPV (present

value (PV)) 24.00

500.0

600.0

700.0

800.0

1000.0

O (IN|[o|o |~ (W[ |—=

1300.0 =

— Internal fixed

value: 999.9% FS

In the example at left, the PID Set Automatic Selection Data parameter
is set to “PV.”

When PV £ 200.0°C, PID Set 1 is used

When 200.0 < PV £400.0°C, PID Set 2 is used

The PID Automatic Selection Range Upper Limit parameters are set
so that the values increase as the PID set numbers increase.

The value for PID set 8 is internally fixed so that the Automatic
Selection Range Upper Limit parameter is set to 999.9% FS.

To prevent chattering when changing PID sets, hysteresis can be set
in the PID Set Automatic Selection Hysteresis parameter.

The PV, DV (deviation), or SP can be set for the PID Set Automatic
Selection Data parameter.

Parameter Setting range Unit ROEL
value
0: Automatic

PID Set Number 1t08: PID Sets 1108 | 0

PID Sets 1 to 8 Automatic | 49994 15 99999 EU  [1450.0

Selection Range Upper Limit

PID Set Automatic Selection 0: PV, 1: DV, 2: SP _ 0 PV

Data

PID Set Automatlc Selection 0.10 to 99.99 %ES 0.50

Hysteresis

B Operating Programs Using Multiple Channels

® Models with Two

Inputs

(1) Independent

Operation

Independent operation or coordinated operation can be used when 2-
channel standard control or 2-channel heating/cooling control is
selected.

Note: Multi-channel program operation is not possible if heating/
cooling control is selected for a model with two outputs.

The following table shows the number of programs if the Independent
Operation/Coordinated Operation parameter is set to “Independent
Operation.”

Channel 1 Channel 2
Number of
segments Number of Setting Number of Setting
programs range programs range

8 16 1to 16 16 1to 16
12 10 1to 10 10 1to 10
16 8 1to8 8 1to 8
20 6 1to6 6 1to6
32 4 1to 4 4 1to4

5-11
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(2) Coordinated
Operation

® Models with Four
Inputs

Coordinated operation based on

channel 1 is possible when the |Chamel1 St Pt SP offset
Independent Operation/Coordi- orPV

nated Operation parameter is set

to “Coordinated Operation” The R

program will be the same for both

channel 1 and channel 2. Channel 2

As shown in the diagram on the
right, coordinated operation is
enabled when the channel 1
program pattern is input to the
channel 2 remote SP.

A RN
Temperature !

SP Offset]

The present SP or the PV can be
set as the program pattern from —
channel 1. If the PV is set and e
channel 1 has an input error, an RSP input error will occur for
channel 2.

An offset can be set for channel 2.

Any change in the Run/Reset parameter selection for channel 1 will
also be changed for channel 2. The channel 2 Run/Reset parameter
can, however, be set independently.

Advance, hold, and back segment operations will be executed for
both channels.

Coordinated operation based on Present Set
channel 1 is possible. The program Channel 1 | 5t or PV
will be the same, therefore, for all

channels. ' !

RSP
As shown in the diagram on the |Channel2| |Channel3| Channel4

right, coordinated operation is
enabled when the channel 1 Offset can be set for channels 2 to 4.
program pattern is input to the remote SP for channels 2 to 4.

The present SP or the PV can be set as the program pattern from
channel 1. If the PV is set and channel 1 has an input error, an RSP
input error will occur for channels 2 to 4.

Any change in the Run/Reset parameter selection for channel 1 will
also be changed for channels 2 to 4. Each Run/Reset parameter for
channels 2 to 4 can, however, be set independently.

Advance, hold, and back segment operations will be executed for all
channels.
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Disturbance Overshoot
Adjustment Function

[ e s e e e

@® Disturbance Gain

Disturbance Gain

[ e e s s e

{

I = T [ X ]
0h5
LAdS

e =

® Disturbance Time

Constant

Disturbance Time Constant

H Disturbance Overshoot Adjustment

* The disturbance overshoot adjustment function adjusts the control

waveform when disturbance occurs.

* To use this function, set the Disturbance Overshoot Adjustment

Function parameter to “ON” (the default setting is “OFF”).

* The disturbance response waveform can be adjusted using the

Disturbance Gain and Disturbance Time Constant parameters.

e The Disturbance Gain parameter can be increased to reduce

overshooting when disturbance occurs.

e The Disturbance Gain parameter can be decreased to increase

overshooting when disturbance occurs.

e When the Disturbance Gain parameter is set to 0, the disturbance

overshoot adjustment function does not operate.
.. When disturbance gain is 1

: \
Temperature . * ... When disturbance gain is —0.5
A
11 \ A .. When disturbance gain is 0

SP

Time

* The reset time after disturbance can be lengthened by increasing
the disturbance time constant. (The default value of 1 is normally
used for the disturbance time constant. If adjustment of the distur-
bance gain alone is not sufficient, this value can be adjusted for fine-

tuning.)

A
Temperature
When disturbance time constant is 1

/ When disturbance time constant is 2

SsP [T

»
»>

Time

0

e The waveform may vary from that in the diagram depending on
differences in the object of control and differences in PID constants.
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@ Conditions for Activating Disturbance Overshoot Adjustment

Disturbance Rectification Band

e Ty

{cH L
]
o
)
IR

Disturbance Judgement Width

[ s s s e e e

[} [Pl N

(cH L) O

Nl x]
RN

e =
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* If the deviation is greater than the value set for the Disturbance
Judgement Width parameter after the PV is rectified to the value set
for the Disturbance Rectification Band parameter, the disturbance
overshoot adjustment function is activated.

* When the disturbance judgement width is a positive value, distur-
bance overshoot adjustment will activate when a disturbance occurs
that makes the PV fall. When the disturbance judgement width is a
negative value, disturbance overshoot adjustment will activate when
a disturbance occurs that makes the PV rise.

» Disturbance overshoot adjustment is not activated in the following
situations:

*When the Disturbance Rectification Band or Disturbance
Judgement Width parameter is set to 0.

* When the SP is changed (when the SP change width exceeds
the disturbance rectification band)

* During AT

* During ON/OFF control (P = 0.00)

* During PD control (I = 0.00)

e The Disturbance Rectification Band and Disturbance Judgement
Width parameters are set as percentages of FS. As such, if the input
type is K (1) (-200.0 to 1300.0°C) and you wish to set the distur-
bance judgement width to 15.0°C,
15.0°C/1500.0°C x 100 = 1.00% FS
The Disturbance Judgement Width parameter is thus set to 1.00.

Disturbance
Temper- No disturbance overshoot adjustment rectification
ature band
””””””””””””””””””””””””””””” -
51 R W e N A A ]
N Disturbance
““““““““““““““““““““““““““““ judgement
Disturbance overshoot adjustment width
Time
Parameter Setting range Unit 2CEN
value
Disturbance Overshoot OFF: Disabled, 3 OFF
Adjustment Function ON: Enabled
Disturbance Gain —1.00 to 1.00 - 0.65
Disturbance Time Constant 0.01 to 99.99 - 1.00
Disturbance Rectification 0.000 to 9.999 %FS 0.000
Band
Disturbance Judgement ~99.99 t0 99.99 %FS | 0.00
Width
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5.3 Output Adjustment Functions

H MV Limits

MV Upper Limit

MV Lower Limit

[ e e e e e e

! 120 )
(10 | By I
Ia Xl
Ll
LPd

[ e s | e [ s e

MV Lower Limit

MV Lower Limit \ [

Upper and lower limits can be applied to the output of the calculated
MV.

When using ON/OFF control, the MV will be the value set for the MV
Upper Limit parameter when the output is ON and the value set for
the MV Lower Limit parameter when the output is OFF.

The MV limit function does not operate when floating control is
selected on a Position-proportional Control Model.

The following MVs take precedence over the MV limit function.
Manual MV

MV at Reset

MV at PV Error

MV Upper Limit and MV Lower Limit parameters can also be set in
PID sets.

Output
A
—— 100%

MV Upper Limit i

—
v
- 0%

»
>

* For heating/cooling control, overall upper and lower limits are set for

heating and cooling. (Separate limits cannot be set.)
Output

4 Heating MV Cooling MV
- -

MV Upper Limit \ 4

\

Parameter Setting range Unit D‘:ﬁj L:elt
Standard control: o
MV lower limit + 0.1 to 105.0 7 100.0
MV Upper Limit H o0l I
eating/cooling control: o
0.0t0 105.0 % 100.0
Standard control: o 00
-5.0 to MV upper limit —0.1 ° :
MV Lower Limit y
Heating/cooling control: o
~105.0 0 0.0 7 ~100.0
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B MV Change Rate Limit

MV Change Rate Limit (Heating) * The MV Change Rate Limit parameter is used to restrict the rate of

:‘:: = :':,: change in the MV as a percentage per second (or in the opening of
fcH P Tl R a valve for a Position-proportional Controller Model). If a change

nn occurs in the MV that exceeds this setting, the MV is changed by the
set limit each second until the required value is attained. When the
limit is set to 0.0, the function is disabled.

* For standard control, use the MV Change Rate Limit (Heating)
parameter. The MV Change Rate Limit (Cooling) parameter cannot

S arl be used.
oo * For heating/cooling control, separate limits can be set for heating
L RAS and cooling. The MV Change Rate Limit (Heating) parameter is

::::::: used for heating and the MV Change Rate Limit (Cooling) parameter

MV Change Rate Limit Mode is used for cooling.

0 == « The MV Change Rate Limit parameters cannot be used in the
LR following conditions:
H * Manual Mode
wem  LEuD e During AT

¢ During ON/OFF control (P=0.00)
¢ When control is stopped (MV Output at Stop)
* During MV Output at PV error

¢ If you wish only to limit the rate of increase in the MV, set the MV
Change Rate Limit Mode parameter to 1.

Parameter Setting range Unit ROEL
value

MV Change Rate Limit | 4 1, 100.0 %/s 0.0
(Heating)
MV C.hange Rate Limit 0.0 to 100.0 %/s 0.0
(Cooling)
MV Change Rate Limit 0: Increase/decrease _ 0
Mode 1: Increase only
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B MV at Reset

MV at Reset

[ s e Y s e e e

| - =
I T )

[ e e [ e s ]

B MV at PV Error

MV at PV Error

[ s s s e e e
-

{ P
(cH L)
"t
i

LAdS

* This parameter specifies the value of the MV when control is
stopped.
In heating/cooling control, a negative value is used for the cooling
MV. Thus when the MV at Reset parameter is positive, the MV will
be sent to the heating output, and when negative the MV will be sent
to the cooling output.
The default setting is 0.0, which means there is no output at a reset
for either standard or heating/cooling control.

Parameter Setting range Unit PEEUE
value
-5.0t0 105.0
(Standard control) o
MV at Reset ~105.0 to 105.0 ) 0.0
(Heating/cooling control)

Note: The order of priority of the MV parameter settings is
Manual MV > MV at Reset > MV at PV Error.

This parameter is used to output a fixed MV when an input error, or
remote SP input error occurs.

When position-proportional control is selected, the MV at PV Error
parameter also functions when a potentiometer input error occurs
(when the Operation at Potentiometer Input Error parameter is set to
“Stop” or “Close”).

When control is stopped, the setting of the MV at Reset parameter
takes precedence. In Manual Mode, the manual MV takes prece-
dence.

Parameter Setting range Unit LT
value

-5.0t0 105.0

Standard Gonral | (St2ndard conto) “ oo

Models -105.0 to 105.0 ° '
(Heating/cooling control)
—1: Closed output ON (Valve

MV at PV Error . closed) .

" 0: No output (valve opening
for Position-propor- hold) - 0
tional Control Models 1. Open output ON (Valve
open)

Note: The order of priority of the MV parameter settings is
Manual MV > MV at Reset > MV at PV Error.
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5.4 Display and Key Adjustment Functions

H Display Scan

The display scan function is used to automatically change display
channels on a Controller with more than one input.

This function applies only to channels that are enabled in the Number
of Enabled Channels parameter. If the Number of Enabled Channels
parameter is set to 3, channels 1, 2, and 3 are displayed.

@ Starting/Stopping
the Display Scan

The display scan can be started automatically after turning ON the
power supply or by pressing the Key.

To stop the display scan, hold down the Key for at least 1 second.

Use the Start Display Scan after Power ON and Display Scan Period
parameters to specify how the display scan operates.

Start Display Scan

Set values Dsitsa|:lasy :f‘t::rn Display scan
u .
Start Display Scan | Display Scan turning ON BRI ]
after Power ON Period power Key
OFF 0 (=OFF) . Disabled
Disabled
110 99 Isabie Enabled
ON 0 (=OFF) Disabled Disabled
1t0 99 Enabled Enabled

If the PF1 Setting or PF2 Setting parameter is set to “CH” (CH Key),

at Power ON

the PF1 or PF2 Key can be used as a CH Key. If the CH Key is not
set for a function key, automatic starting of the display scan after
turning ON the power is also disabled.

* When the display scan is enabled, use the Key to start or stop
the display scan.

e To start the display scan, hold down the Key in the Operation
Level, Program Setting Level, Adjustment Level, Adjustment 2 Level,
Alarm Set Setting Level, PID Setting Level, Time Signal Setting
Level, Approximation Setting Level, or Monitor ltem Level. Display
No. 1 will start to flash after the key is held down for 1 second, and
after the key is held down for another 2 seconds, the display will stop
flashing and the display scan will begin.

e If the Key is held down for more than 1 second during the
display scan, the display scan will stop.

¢ During the display scan, only the Key is enabled. To use any
other keys, the display scan must first be stopped with the Key.

e The Channel Indicator in Manual Mode shows the manual operation
display.
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® Example of Display Scan Operation

l Power ON l

Initial state

S 0 e e e e =

n tltltltlil
ocn 40,000,000 000
= nnnnn
— A
ﬂnnn

o] [wARC) 0000

[ e e e ]

PV/Present Set Point

COCoOCOC 33343

J0C tl

’- -‘ o@nt

Auto startup at power ON I

o Start Display Scan after Power ON is “ON.”
 Display Scan Period is not 0.
. key is enabled.

...............................................

(N E Ny
[ RO X
e
LR Y ROy

Normal operation|

[cH]: Starts display scan

[cH]for 1 second: display flashes.

PV/Present Set Point

[N ]
L RO N}

CoOC o C 0 4

PV/Present Set Point

COCOCOC 333043

| U ]
(CH b N
= )

Display automatically changes to next channel
when the period in Display Scan Period parameter elapses.

Display scan stopped.

1 second or more

PV/Present Set Point

COCOCOC 333043

PV/Present Set Point

COCoOCOC 33343

- K
Uﬁl.l
[}

3 Y]
O'L.!
=T
D AN AR

= o

(o] [ ol

for 2 seconds or more

Display scan
Operation

- - -]

Normal operation

Channel indication is not updated when display scan stops
(in above example, display remains at channel 2).

B L
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B PF Settings (Function Keys)

* The Pf] and Keys serve as function keys, and the functions of

PF1 Setting

[

0

these keys can be selected.

Set values Description Function

OFF: aFF Disabled Does not operate as a function key.

RUN: ~&in Run Executes run for the currently displayed channel.

RST: -5k Reset Resets the currently displayed channel.

P-R: -~ Run/Reset Executes run/reset for the currently displayed channel.

ARUN: Arln Run All Executes run for all channels.

ARST: A- 5k Reset All Resets for all channels.

HOLD: Hal d Hold/Clear Hold Executes and clears hold for the currently displayed channel.

AHON: AHz A Hold All Executes hold for all channels.

AHOF: AHaF Clear Hold All Clears hold for all channels.

ADV: Adu Advance Executes an advance for the currently displayed channel.

AADV: RRdw Advance All Executes an advance for all channels.

Bak: kAH Back Executes a back operation for the currently displayed channel.

ABAK: RLRH Back All Executes a back operation for all channels.

AT: Rt AT Execute/Cancel Starts and cancels AT execution.
AT is executed for the currently selected PID set.

A-M: R-~ A/M Key Starts auto/manual operation for the currently displayed chan-
nel.

PRG: Pri Select Program (PRG Key) | Changes the program number (the program number is incre-
mented by 1).

PFDP: PFgF Monitor/Setting Item Displays monitor/setting items.
Set the Monitor/Setting ltem 1 to Monitor/Setting ltem 5
parameters (Advanced Function Setting Level).

CH:{H Key Switches channels.

* Hold down the or Key for at least 1 second to execute the
function set in the PF1 Setting or PF2 Setting parameter, except for
the following exceptions: The key will operate as soon as it is
pressed if any of the following is set: Program, Monitor/Setting ltem,
or Key. When run or reset operations are set, the key must be
pressed for at least 1 second for run, but for at least 2 seconds for
reset.
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* The default settings for the function keys are as follows:
PF1 Setting: - -~ (Run/Reset)
PF2 Setting: P~ L (Program)
The default setting is Key for models with more than one input
channel.

* With the exception of the “Select Program,” “Monitor/Setting ltem,”
and “[cr] Key” settings, the function keys are effective only in the
following levels: Operation, Program Setting, Adjustment,
Adjustment 2, Alarm Set Setting, PID Setting, Time Signal Setting,
Approximation Setting, Monitor Item, and Protect Levels.

* A key set for “Program” is effective only in Operation Level.

* A key set for “Monitor/Setting Item” is effective only in Protect
Level.

* A key set for “[cH] Key” is effective in all levels.
The keys are effective only when the PF Key Protection parameter is
set to “OFF”
* Operation Adjustment Protection and Setting Change Protection
do not apply to the function keys.
Parameter settings can be changed and saved using function keys
if the key is set to the corresponding function.

@ Monitor/Setting The PF1 Setting or PF2 Setting parameter can be set to PFdF
Item (Monitor/Setting Item) to display monitor/settings using a function key.

The content to be displayed is set for each channel in the Monitor/
Setting Item 1 to Monitor/Setting Item 5 parameters of the corre-
sponding function key.

The selections are shown in the following table. Refer to the descrip-
tions of individual parameters for the setting or monitor ranges.

PF1 Monitor/Setting Item 1 Remarks
T ﬁeemrég Set value Description Voni = =
i R S onitor/Setting Display
OFF Disabled
cr PVSP PV/SP/MV Can be set (SP) -
, ;' _,‘; PVDV PV/Deviation Monitor only -
__ ksar SEG.R Remaining Segment Time | Monitor only SEL-
P Proportional Band (P) Can be set P
PF2 Monitor / Setting ltem 1 ! Integral Time (1 Can be set -
=== — = Setting D Derivative Time (D) Can be set d
FE ,-'. : ltem 5 AL-1 Alarm 1 Can be set AL-
- = AL1H Alarm Upper Limit 1 Can be set AL IH
AL1L Alarm Lower Limit 1 Can be set AL
AL-2 Alarm 2 Can be set AL-¢
AL2H Alarm Upper Limit 2 Can be set ALZH
AL2L Alarm Lower Limit 2 Can be set ALl
AL-3 Alarm 3 Can be set -3
AL3H Alarm Upper Limit 3 Can be set AL3H
AL3L Alarm Lower Limit 3 Can be set ALl
AL-4 Alarm 4 Can be set AL-H
AL4H Alarm Upper Limit 4 Can be set ALYH
AL4L Alarm Lower Limit 4 Can be set ALML
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#Displaying the Monitor/Setting Item

To display the Monitor/Setting Item, press the function key in

Operation Level, Program Setting Level, Adjustment Level,

Adjustment 2 Level, Alarm Set Setting Level, PID Setting Level,

Time Signal Setting Level, Approximation Setting Level, or Monitor

Item Level.

Press the key repeatedly to scroll from the Monitor/Setting Item 1 to

the Monitor/Setting Item 5 parameters. After the Monitor/Setting

Item 5 parameter, the display changes to the first parameter in

Operation Level.

* If any of settings for the Monitor/Setting Item 1 to Monitor/Setting
Item 5 parameters are disabled, those settings will not appear and
the display will show the next enabled setting.

* If another key is pressed during display of a Monitor/Setting Item
parameter, the following will take place:

¢ If the Mode or Level Key is pressed, the first parameter in
Operation Level will be displayed.

¢ If a function key set as a channel key is pressed, the channel
will change and the first parameter in Operation Level of the
new channel will be displayed.

¢ If the other function key is pressed and it is also set to Monitor/
Setting Items, the first monitor/setting item set for that key will
be displayed.

¢ If the other function key is pressed and it is set to a function
other than Monitor/Setting ltems, the set function will be
activated.

* Display No. 3 operates as follows while displaying Monitor/Setting

ltems:

* If the PV, SP, or MV is displayed, Display No. 3 monitors shows
the MV.

* Otherwise, the display goes OFF.

H Other Display and Key Adjustment Functions

5-22

Other display and key adjustment functions are available. These
functions are explained in Section 8 Parameters.

Parameter Level
Bar Graph Display ltem (E5AR-T only) Display Adjustment Level
Automatic Display Return Time Display Adjustment Level
Display Refresh Period Display Adjustment Level
Monitor ltem Level Setting Display Adjustment Level
PV Decimal Point Display Initial Setting Level
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5.5 Protecting Settings

H Protection

@ Operation
Adjustment
Protection

Operation Adjustment Protection
pu ] (]

Lo u

e =

Protection is used to restrict access to settings in order to prevent
accidental changes to the settings. The following protection can be
set: Operation Adjustment Protection, Initial Setting Protection, Setting
Change Protection, and PF Key Protection.

Operation Adjustment Protection restricts key operations in Operation
Level, Program Setting Level, Adjustment Level, Adjustment 2 Level,
Alarm Set Setting Level, PID Setting Level, Time Signal Setting Level,

Approximation Setting Level, and Monitor ltem Level.

Operation Alarm Set
Setting Level,
G LEL] PID Setting
Setting Level, Level, Time
Set PV, Fixed Adjustment Signal Setting
value SP, or Other Level, and Level,
Program Adjustment 2 APE;%:“;ﬁgOH
Number Level Monitor Item
Level
0 Enabled Enabled Enabled Enabled
1 Enabled Enabled Enabled Prohibited
2 Enabled Enabled Prohibited Prohibited
3 Enabled Prohibited Prohibited Prohibited
4 Restrictions* | Prohibited Prohibited Prohibited

* The Program Number parameter is prohibited.

Enabled:

No restrictions (Parameters can be displayed or

changed, and the level can be entered.)

Restrictions: Some restrictions apply. (Parameters can be displayed
but not changed.)
Prohibited: The parameters are completely protected. (Parameters
cannot be displayed and the level can be entered.)

* The default setting is 0.
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@ Initial Setting
Protection

Initial Setting Protection
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]
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@ Setting Change
Protection
Setting Change Protection
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® PF Key Protection

PF Key Protection
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Initial Setting Protection restricts access to the Input Initial Setting,
Control Initial Setting, Control Initial Setting 2, Alarm Setting, Display
Adjustment, and Communications Setting Levels.

Move to Control Initial Setting,

Set Move to Input Initial Control Initial Setting 2, Alarm
value Setting Level Setting, Display Adjustment, or
Communications Setting Level
Enabled
0 Move to Advanced Func- Enabled

tion Setting Level param-
eter is displayed.

Enabled
1 Move to _Advanced Func- Enabled
tion Setting Level param-

eter is not displayed.
2 Prohibited Prohibited

* When the Initial Setting Protection parameter is set to 2, nothing
happens when the Level Key is held down to move to Input Initial
Setting Level from Operation Level, Program Setting Level,
Adjustment Level, Adjustment 2 Level, Alarm Set Setting Level, PID
Setting Level, Time Signal Setting Level, Approximation Setting
Level, or Monitor Item Level. (The flashing display to indicate
movement to another level also does not appear.)

* The default setting is 0.

Setting Change Protection prevents use of the [A] and [¥] Keys.

e Description
value
OFF Keys can be used to change settings.
Keys cannot be used to change settings. (However, settings
ON .
can be changed in Protect Level.)

* The default setting is OFF.

PF Key Protection prevents use of the PF1/PF2 Keys.

Set

Description
value

OFF PF1/PF2 Keys are enabled.

PF1/PF2 Keys are disabled.

ON (Prohibits use as a function key or a channel key.)

* The default setting is OFF.
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5.6 Alarm Adjustment Functions

B Alarm Hysteresis

Alarm 1 Hysteresis

teresis

B Standby Sequence

Standby Sequence Reset

@ Standby Sequence
Reset

e Hysteresis can be applied when alarm outputs turn ON and OFF, as
shown below.

Upper-limit alarm Lower-limit alarm

Alarm hysteresis Alarm hysteresis
ON ———-—- ON
A A
OFF Yy OFF A 4
A A
Alarm value Alarm value

¢ Alarm hysteresis can be set separately for each alarm in the Alarm 1
to 4 Hysteresis parameters.

* All default values are 0.02 (%FS).

e A standby sequence is used to delay alarm output until the PV
leaves the alarm range once and then subsequently enters it again.

e For example, for a lower-limit alarm, the PV is normally smaller than
the SP when the power is turned ON and thus is within the alarm
range, which would cause the alarm output to turn ON. However, if a
“Lower Limit Alarm with Standby Sequence” is selected, the alarm
output will not turn ON until the PV rises above the alarm set value
and out of the alarm range, and then falls below the alarm value.

e The standby sequence is canceled when an alarm output occurs,

and then restarts based on conditions specified in the Standby
Sequence Reset parameter.

¢ Conditions A:

At the start of operation (including after turning ON power),

When the alarm value (alarm upper or lower limit) is changed,

When the input correction (Input Value 1 for Input Correction, Input
Correction 1, Input Value 2 for Input Correction, or Input Correction 2
parameter) is changed,

When the SP of the current segment is changed (including changing
the fixed SP in Fixed SP Mode),

When program is started (including when the program is started for
program repetitions or program links), or

When the segment is changed (including when an advance is
executed).
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Bl Alarm Latch

Alarm 1 Latch

]
fcH

[
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IR

[ e e e s ]

Conditions B:
When power is turned ON

The Standby Sequence Reset parameter is used for all of Alarms 1
to 4.

The default setting is 0 (Conditions A).

The alarm latch is used to make an alarm output that has turned ON
remain ON until the power is turned OFF, regardless of the temper-
ature.

The alarm latch can be canceled by turning the power OFF or by
using a communications command.

An alarm latch can be set separately for each alarm in the Alarm 1
to 4 Latch parameters.

The default setting is 0 (OFF).

H Close in Alarm/Open in Alarm

Auxiliary Output 1 Open in Alarm

Enin Alarm

[——

L
]
o

[ et

H Alarm SP Selection

5-26

[ e e e s ]

¢ When the Auxiliary Output Open in Alarm parameter is set to “Close

in Alarm,” the alarm output state is output as is. When it is set to
“Open in Alarm,” the alarm output state is inverted before being
output.

“Close in Alarm” or “Open in Alarm” can be set separately for each
auxiliary output in the Auxiliary Output 1 to 10 Close in Alarm
parameters.

» The default setting is n-a (Close in Alarm).

Parameter Auxiliary Auxiliary Operation
setting output function output indicator
Close in Alarm: | ON ON ON
[ =] OFF OFF OFF
Open in Alarm: ON OFF ON
-l OFF ON OFF

¢ The auxiliary outputs are OFF (open) while the power is turned OFF.

Also, the auxiliary outputs require approximately 2 seconds after the
power is turned ON before they are activated.

The set point that triggers a deviation alarm during ramp operation can
be set to either the present SP or the target SP.
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@ Alarm Operation
Summary

* The following example summarizes alarm operation.

(In this

example, a “Lower Limit Alarm with Standby Sequence” and “Close
in Alarm” are selected).

Alarm value »

Alarm Type: Lower Limit Alarm with Standby Sequence

,,,,,,,,,,,,,,,,,,,,,,,,,,,

I Alarm hysteresis

Alarm output function

Alarm output

i » Time
Standby sequence canceled: '
I — o
OFF
I_l 7777777777 ON (closed)
OFF (open)

Display Level
characters LI (Display No. 3) BB
Alarm 1to 4 Alarm Setting
(s
ALk + Type ©.3) Sets the alarm type.
, Alarm 1to 4 Alarm Setting
AxlE Latch ©.3) Alarm output latch
) Alarm 1 to 4 Alarm Setting .
ALH = Hysteresis ©.3) Alarm output hysteresis
SESE Standby Alarm Setting Sets standby sequence
Sequence Reset | (L.3) reset conditions.
Aucxiliary Output A:Ia-:'m Setting Close in Alarm or Open
Sk 11010 .3 .
- in Alarm
Open in Alarm

*:1to4or1to10.
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5.7 Program Operation Functions

H Rate of Rise Programming
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@ Operation at Reset
Parameter Set to
Stop Control

SP

Rate of Ris

Y Time Unit of Ramp

Rate

N+1 f
Ramp segment Soak segment Time

With rate of rise programming, the program is set using 3 element:
SP, rate of rise, and time. If selecting rate of rise programming, set
the Step Time/Rate of Rise Programming parameter to “Rate of Rise
Programming.”

The Segment Time parameter can be set to between 0.00 and 99.59
(hours.minutes or minutes.seconds) or between 0.00.0 and 99.59.9
(minutes.seconds.tenths of seconds). The default is 0.00 or 0.00.0.

The Time Unit of Ramp Rate parameter can be set to 10 hours,
hours, minutes, or seconds. The default is minutes.

If the Segment Rate of Rise parameter is set to 0, the ramp segment
is skipped and the soak segment is continued.

In ramp segments, the SP of the previous segment is used as the
starting point and the rate of rise for the current segment is
continued in a straight line. The point reached when the time for the
current segment has passed then becomes the present SP.

Ramp settings are for even-numbered segments by setting the SP and
rate of rise.

e The following table shows an example setting. The Time Unit of

Ramp Rate parameter is set to “Time.”

Segment No. 1 2 3 4 5 6 X
Segment Set 30.0 |100.0 |--- 200.0 | --- 150.0 |eee
Point
Segment Rate of | --- 7.0 5.0 5.0 LX)
Rise
Segment Time 6:00 |--- 0:00 |--- 14:00 | --- LX)
(hours:minutes)
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@ Operation at Reset
Parameter Set to
Use Fixed Control

A
Sp Seg- : Segment 2 Segment 4 Segment5 : Segment 6

ment 1
200.0
150.0
100.0
30.0

_6:00 . 10:00 > 20:00 14:00 10:00

Time (h:min)

* For the ESAR-T/ER-T, Step Time programming is used for segment
1. The rate of rise programming can be selected to start from the
segment 1 SP or from a PV start with slope priority.

* With rate of rise programming, the settings are made in blocks of
two segments, so the final soak time cannot be set if the Number of
Segments Used parameter is set to an even number. Therefore, the
final segment will be a soak segment if the Number of Segments
Used parameter is set to an odd number and will be a ramp segment
if set to an even number.

Ramp settings are made for odd-numbered segments by setting the
SP and rate of rise.

* The following table shows a setting example. The Time Unit of Ramp
Rate parameter is set to “Time.”

Segment No. 1 2 3 4 5 LX)
Segment Set 100.0 | --- 200.0 |--- 150.0 |[eee
Point
Segment Rate of | 7.0 5.0 5.0 cee
Rise
Segment Time 0:00 14:00 |- cee
(hours:minutes)

A
SpP ~Segment 1 Segment 3 Segment4  Segment 5
200.0
150.0
100.0
FSP
(=30.0) «10:00 20:00 14:00 10:00
Time (h:min)
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B Program Operations
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® Changing Set
Values

@® Advance

® Hold

* With rate of rise programming, the settings are made in blocks of
two segments, so the final soak time cannot be set if the Number of
Segments Used parameter is set to an odd number. Therefore, the
final segment will be a soak segment if the Number of Segments
Used parameter is set to an even number and will be a ramp
segment if set to an odd number.

If the rate of rise setting is changed in the middle of a segment, the
segment time for the ramp period changes as well as the rate of rise
for the present SP.

SP

After change

. Point of change

" Before change

>
Time

Before change ’ Segment N Segment N+1
After change ’ Segment N Segment N+1

* In the above diagram, the increased rate of rise results in a shorter
time for that segment.

» Similarly, if the SP is changed, the segment time for the ramp period
is also changed.

 If the soak time is changed, only the segment time for the soak
period is changed.

This section describes the parameters used during program operation.

* An advance operation moves to the start of the next segment.

e An advance operation moves forward to the end of the present
segment each time the Advance parameter is set to “ON.” The
Advance parameter turns OFF once the next segment has been
reached.

* An advance operation cannot be executed during reset.
* A hold operation forces the program to maintain steady-state control
at the segment set point.

* The timer is stopped when the Hold parameter is set to “ON” and
restarts when the Hold parameter is set to “OFF”
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@® Back

@® Program
Repetitions

® Program Links

Bl SP Modes

® Switching SP
Modes

The hold is cleared under the following conditions:

The Hold parameter is set to “OFF” (the program continues from the
segment set point), the Run/Reset parameter is set to “Reset,” or the
program operation is completed as a result of an advance operation
being executed.

If an advance operation is executed during a hold, the hold is
continued from the beginning of the next segment.

The Hold parameter cannot be executed while resetting.

A back operation resets the segment timer and returns to the
beginning of the current segment.

If a back operation is executed during a hold, the hold is continued
from the beginning of the current segment.

A program repetition restarts execution of the same program
automatically after the end of the current program. The Program
Repetitions parameter can be set up to 9,999.

The number of executions will be the setting for the Program Repeti-
tions parameter + 1.

If the Program Repetitions parameter is changed to a smaller
number during program operation, the currently executing program
will be executed to the end and then the program will stop.

A program link moves execution to segment 1 of the program
number set for Program Link Destination parameter. Operation will
be completed when the Program Link Destination parameter is set
to program 0.

If a program repeat operation is also set, the program link will start
after the program repeat operation has been completed.

If the Program Link Destination parameter is set to the current
program number, the program will be repeated endlessly.

Once all programs have been executed, operation will be according
to the setting for the End Condition parameter.

The E5AR-T/ER-T uses three SP modes: Program SP (PSP), Fixed
SP (FSP), and Remote SP (RSP).

* The diagram on the right shows an example of switching between

Program SP Mode and Fixed SP Mode during program execution.
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® SP Tracking

B Wait

5-32

The operation is as follows:

SP

(1) Switch from Program SP to PSP FsP PSP
Fixed SP in segment N.

(2) The mode changes to Fixed SP. I/

(3) Return to Program SP from " Feplpsp

Fixed SP in segment N+1.

PSPFSP I

If the Operation at Reset FSF changed.

parameter is set to stop
control, the timer will not start
when the Run/Reset parameter is changed to “Run” in Fixed SP or
Remote SP Mode.

Segment N Segment N+1  Time

When the SP Tracking parameter A
is set to “ON? the program SP is  °" PSP pe FSP
held after the mode is changed
from Program SP to Fixed SP and
until the Fixed SP is changed.

The SP is not tracked when the >
mode is changed from another PSPoFSP  TMe
mode into either Program SP or With SP tracking
Remote SP. 4 PSP Fsp

SP
The diagram on the right shows
SP tracking when the mode is
changed from Program SP to
Fixed SP.

FSP

A >
PSPFSP Time
Without SP tracking

If at the end of a program segment the difference (deviation)
between the PV and the present set point (program SP) is not within
a preset range, the program can be set to not continue. This is
called the “wait” operation and the preset range is called the “wait
band”

If the PV enters the wait band during wait operation, the program will
immediately move to the next segment.

There are two types of wait operation: “Wait at Segment End” and
“Always wait,” which can be selected by setting the Wait Mode
parameter. The wait operation can be enabled and disabled for each
segment.

Upper and lower limits can be set for the wait band and these can be
set for each program. The wait operation will be disabled if the Wait
Band parameter is set to 0.
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@ Wait at Segment If the difference (deviation) between the PV and the present SP is not
End less than the wait band, the program does not move to the next
segment. As soon as the PV enters the wait band, the program moves
to the next segment.
A
SP
Segment completed.
T
WaitBand 4 | SP
Upper Limit : PV
- waitBand £ /1
Lower Limit __JI. _________
|
|
I
|
i —
Timer stopped  Timer restarted Time
@ Always Wait The difference (deviation) between the PV and the present set point

are constantly compared during program operation. If the PV is not
within the wait band, the present set point is held at the point that the
deviation went outside the wait band and the program does not move

on. The program

SP

A

moves on as soon as the PV enters the wait band.

Segment completed.

Wait Band -~
Upper Ligaif

Wait Bond Curren segment Next segment
Lower Limit | -
A A o

H Time Signal

Timer Timer Time

stopped  restarted

One out of following functions can be selected: Segment Output,

Time Signal, or Segment No. Output (described later).

When the Time Signal parameter is enabled, 6 outputs can be set

for each program and three different times can be set for each

output.

There are two

timers for the time signal: a switch-ON timer and a

switch-OFF timer. The timers start from the beginning of the

segment.

Outputs turn ON once the switch-ON time has elapsed and turn

OFF after the switch-OFF time has elapsed.
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B Segment Outputs
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SP

ON time Time

Time signal
output

OFF time

The Time Signal 1 Set Segment 1 to Time Signal 6 Set Segment 3
parameters are used to set the segments in which the time signals
will start. The default setting is 0 (disabled).

The ON/OFF timing is set using the Time Signal 1 ON Time 1 to
Time Signal 6 ON Time 3 and Time Signal 1 OFF Time 1 to Time
Signal 6 OFF Time 3 parameters. The default setting is 0.00 or
0.00.0.

Set the interval between the switch-ON time and switch-OFF time to
at least 100 ms. Unexpected operation may result if the interval is
less than 100 ms.

ON Conditions

* If the switch-OFF time is shorter than the switch-ON time, the
output remains ON from when the switch-ON time has elapsed
until reset or the next program starts.

e If an advance operation is executed during a segment where a
time signal is set, a time equivalent to the segment will be
considered to have elapsed. In the above diagram, for example,
outputs remain ON from the start of the next segment until the
switch-OFF time has elapsed.

The time signal is turned OFF under the following conditions:
e During a reset

¢ When one program has been completed when a program repeat
or program link operation has been set.

The time signal timer stops during hold, wait, and AT operations.

One of following functions can be selected: Segment Output, Time
Signal, or Segment No. Output (described later).

Up to 10 outputs can be set for each program if using segment
outputs is selected.

Segment outputs can be set to ON or OFF for each segment.
Outputs are turned ON if the Segment Output parameter for that
segment is set to ON.
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SP

/

>
Time

Segment Oufput | oFF | ON | OFF ON OFF
parameter setting

Segment output

* Segment outputs are turned OFF during a reset.

)
c
o
©
S
@
o
o

©
c
]
@
c
=}
=
©
<
S
[
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B Program Status Outputs

The following two types of program status outputs can be used.
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® Program End
Output

® Segment No.
Output

Program End Output: Output at the end of the program.

Segment No. Output: The number of the segment for which the
program is being executed is output.

The program end output
occurs at the end of the
last segment.

The program end output
occurs at the end of the
last segment of the last
program if a program
repeat or program link
operation is set.

The pulse width for the
program end output can
be set using the Program
End ON Time parameter.

A
SP

Last segment

Time

Program
End Output

H 47
Program End ON Time

The setting range for the Program End ON Time parameter is 0.0 to
10.0 s. The default setting is 0.0.

The program end output is forced OFF if the Run/Reset parameter is
changed to “Run” during a reset.

If the Program End ON Time parameter is set to “ON,” the output
also remains ON during reset status, i.e., until the Run/Reset
parameter changes to “Run.”

One out of following
functions can be
selected: Segment No.
Output, Time Signal, or
Segment Output.

The number of the
segment for which the
program is currently
being  executed is
output in binary-coded
hexadecimal.

SP

Segment No.

Segment No. Output (bit 0)

Segment No. Output (bit 1)

Segment No. Output (bit 2)

1

Time

All outputs turn OFF during reset.
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B Operation at Program Start

® PV Start » The method for starting program operation can be selected from the
following using the PV Start parameter: SP start, PV start with slope
priority or PV start with time priority. A PV start with time priority
cannot be selected, however, if rate of rise programming is set.

* A PV start is used only for the first program execution if a program
repeat or program link operation is set.

SP Start A SP start is used to execute the program in order from the segment 1
SP.
If the Operation at Reset parameter is set to “Fixed Control,” then the
program will start operation from the fixed SP.

PV Start with Slope  Operation is started N

PI’IOI’Ity from the pOSItIOﬂ Of SP |Segment 1, Segment 2, Segment 3, Segment 4, Segment 5, Segment 6
the fIrSt present Set - Program disabled
point that matches Pvatstan
of operation 74
the PV at the start & ohion
of the program. If starts
the PV and the
present set point do

not match at any Time
position, operation

starts at the

beginning of the program. The above diagram shows an example of
the operation. The first position where the PV and the present SP
match is in segment 4 and from there the program is indicated by a
bold line. The program prior to that position is ignored.

PV Start with Time  The SP at the start of the program is set to the current PV and the
Priority  ramp rate is modified accordingly to adjust to the segment time. This
means that, in general, the segment 2 ramp rate will change from the

rate that is set in the program.

The following diagram shows operation examples when the PV at the
start of program operation is larger than the SP and when it is smaller
than the SP. Once segment 2 has been completed, the operation is
according to the program. Using a PV Start with time priority is
disabled if rate of rise programming is used.

A

SP SP
Segment 2 | Segment 3 ; Segment4 | Segment 5

/ Operation starts at PV
PV

PV 1%

. gl Ll
Time Time

Segment2 | Segment 3! Segment 4 : Segment 5

Operation starts at PV

/
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Bl End Condition
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@ Standby

* When a standby is set, the program does not start operating until the
standby time (set in hours:minutes) has elapsed after the Run/Reset
parameter is set to “Run.”

* The following conditions apply to operation during a standby:

Control outputs are governed by the MV at Reset parameter (the
indicators and status display will show Run status).

If the Operation at Reset parameter is set to “Fixed Control,” then
control outputs will start from the fixed SP.

Hold, advance, back, and AT operations (when the Operation at
Reset parameter is set to “Stop Control”) cannot be executed.

If AT is executed when the Operation at Reset parameter is set to
“Fixed Control,” the remaining standby time during AT execution is
held.

If the power is interrupted during a standby, the remaining standby
time is held (if the Operation at Power ON parameter is set to
“Continue,” if the program is running and in Manual Mode before
the power was turned OFF, and if a ramp back is set.

* If run operation is executed in reset status, the remaining standby
time is set as the value for the Standby Time parameter. This means
the remaining standby time is continued when run operation is
executed during a standby (the set value for the Standby Time
parameter is not initialized).

The End Condition parameter is used to select the operation after a
program has been completed can be selected. The options are Reset
Status, Continue, or Fixed SP Mode.

el Description
status
Reset status | Ends operation.
Continue Control is continued using the SP of the last segment.

The final segment number is held as the segment number
and the elapsed program time, elapsed segment time, and
remaining segment time are held.

The time signal status at the end of operation is held.

If the setting of the Number of Segments Used parameter is
changed after operation has completed, there is no change to
the operation end status but control will switch to using the
SP of the last segment after the change.

Fixed SP Operation is continued in Fixed SP Mode after the program
Mode has completed (run status).

The segment number, elapsed program time, elapsed seg-
ment time, and remaining segment time will be the values
from the start of the program.

The time signal is OFF.

If the SP Mode parameter is changed to Program SP (PSP),
the program will start again.

If, however, the Operation at Reset parameter is set to “Fixed
Control,” Fixed SP Mode cannot be set.
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5.8 Using Event Inputs

e An order of priority exists for event inputs, key operation, and
communications settings: The last setting takes priority.

* The operation of event inputs can be switched between pulse
operation (i.e., event occurs only when the input changes from OFF
to ON) and toggle operation (i.e., event occurs either when the input
changes from OFF to ON or from ON to OFF).

H Event Input Assignments

* Functions are assigned to event inputs (which use external contact

Event Input 1 Assi t . . .
e inputs) using the Event Input Assignment 1 to 6 parameters.

* On a Controller with more than one input, functions can be assigned

Y ,‘,’_-,‘ for channels 2 and higher for the number of supported channels.
"-"' Event Input Assignments JTR——
e i‘ i | Communications Writing ON/OFF |
Event inputs Channel 1
EV1 Channel 1 Program No. (Bit 0, Weight 1)
EV2 | pe
EV3 Channel 1 Program No. (Bit 1, Weight 20) a
EV4 Channel 1 Run (ON)/Reset (OFF)
EV5 Channel 1 Run (OFF)/Reset (ON) P
EV6 Channel 1 Auto (OFF)/Manual (ON) [ —
EV7 Channel 1 Program SP (OFF)/Remote SP (ON) [
EV8 Channel 1 Remote SP (OFF)/Fixed SP (ON) __
EV9 Channel 1 Program SP (OFF)/Fixed SP (ON) [ —
EV10 Channel 1 Program SP __
Channel 1 Remote SP I —
Channel 1 Fixed SP [ —
Channel 1 Hold/Clear [
Channel 1 Advance __
Channel 1 Back I
Channel 2 Back S
Channel 3 Back —
Channel 4 Back
® Communications * When the event input is ON, parameters can be written using
Writing OFF/ON communications.

e The Communications Write OFF/ON function creates an operation
command that applies to all channels.

e Operation is as described below based on the ON/OFF status of the
event input.
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® Program Number

Event input Description

Communications Writing OFF

) Communications Writing ON

e The program number can be specified using the ON/OFF status of
event inputs.

e This program number function creates an operation command that
applies to all channels for coordinated operation and one specific
channel for independent control.

e This function is enabled only during a reset.

* The following table shows the operation based on the ON/OFF

status of event inputs.

Bit 0, Weight B_it 1 B_it 2 B_it 3 Eit 4 Eit 5 ?it 0 Eit 1 Code Program
1 Weight 2 Weight 4 Weight 8 Weight 16 Weight 32 Weight 10 Weight 20 number

ON OFF OFF OFF OFF OFF Hexa- 1

OFF ON OFF OFF OFF OFF decimal 2
ON ON OFF OFF OFF OFF 3
OFF OFF ON OFF OFF OFF 4
ON OFF ON OFF OFF OFF 5
OFF ON ON OFF OFF OFF 6
ON ON ON OFF OFF OFF 7
OFF OFF OFF ON OFF OFF 8
ON OFF OFF ON OFF OFF 9
OFF ON OFF ON OFF OFF 10
ON ON OFF ON OFF OFF 11
OFF OFF ON ON OFF OFF 12
ON OFF ON ON OFF OFF 13
OFF ON ON ON OFF OFF 14
ON ON ON ON OFF OFF 15
OFF OFF OFF OFF ON OFF 16
ON OFF OFF OFF ON OFF 17
OFF ON OFF OFF ON OFF 18
ON ON OFF OFF ON OFF 19
OFF OFF ON OFF ON OFF 20
ON OFF ON OFF ON OFF 21
OFF ON ON OFF ON OFF 22
ON ON ON OFF ON OFF 23
OFF OFF OFF ON ON OFF 24
ON OFF OFF ON ON OFF 25
OFF ON OFF ON ON OFF 26
ON ON OFF ON ON OFF 27
OFF OFF ON ON ON OFF 28
ON OFF ON ON ON OFF 29
OFF ON ON ON ON OFF 30
ON ON ON ON ON OFF 31
OFF OFF OFF OFF OFF ON 32

5-40




5.8 Using Event Inputs I

Bit 0, Weight B_it 1 B_it 2 B_it 3 Eit 4 Eit 5 ?it 0 ?it 1 Code Program
1 Weight 2 Weight 4 Weight 8 Weight 16 Weight 32 Weight 10 Weight 20 number

ON OFF OFF OFF OFF OFF BCD 1

OFF ON OFF OFF OFF OFF 2

ON ON OFF OFF OFF OFF 3
OFF OFF ON OFF OFF OFF 4
ON OFF ON OFF OFF OFF 5

OFF ON ON OFF OFF OFF 6
ON ON ON OFF OFF OFF 7
OFF OFF OFF ON OFF OFF 8
ON OFF OFF ON OFF OFF 9

OFF OFF OFF OFF ON OFF 10
ON OFF OFF OFF ON OFF 1
OFF ON OFF OFF ON OFF 12
ON ON OFF OFF ON OFF 13
OFF OFF ON OFF ON OFF 14
ON OFF ON OFF ON OFF 15
OFF ON ON OFF ON OFF 16
ON ON ON OFF ON OFF 17
OFF OFF OFF ON ON OFF 18
ON OFF OFF ON ON OFF 19
OFF OFF OFF OFF OFF ON 20
ON OFF OFF OFF OFF ON 21
OFF ON OFF OFF OFF ON 22
ON ON OFF OFF OFF ON 23
OFF OFF ON OFF OFF ON 24
ON OFF ON OFF - - OFF ON 25
OFF ON ON OFF - OFF ON 26
ON ON ON OFF OFF ON 27
OFF OFF OFF ON OFF ON 28
ON OFF OFF ON .- OFF ON 29
OFF OFF OFF OFF ON ON 30
ON OFF OFF OFF ON ON 31
OFF ON OFF OFF ON ON 32

* The program number switches when the input changes from OFF to
ON or ON to OFF.

* For binary coded hexadecimal (BCH), Program No. (Bit 0 Weight 1)
to Program No. (Bit 5 Weight 32) are used. For binary coded decimal
(BCD) Program No. (Bit 0 Weight 1) to Program No. (Bit 3 Weight 8)
and Program No. (Bit 0 Weight 10) to Program No. (Bit 1 Weight 20)
are used.

* Inputs without program number allocations are treated as OFF.

* If the program number is 0 or 33 or higher, the program number in
EEPROM will be used.
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® Run (ON)/
Reset (OFF)

® Run (OFF)/
Reset (ON)

@ Auto (OFF)/
Manual (ON)
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* When the event input is ON, operation is performed and the Run/
Reset parameter is set to “Run.”

* This Run (ON)/Reset (OFF) function creates an operation command
that applies to one specific channel.

e QOperation is as follows based on the ON/OFF status of the event
input:

Event input Description

Reset

Run (program operation)

e When the event input is ON, the Run/Reset parameter is set to

“Reset.”

* This Run (OFF)/Reset (ON) function creates an operation command

that applies to all channels for coordinated operation and one
specific channel for independent control.

e Operation is as follows based on the ON/OFF status of the event

input:

Event input Description

Run (program operation)

e Reset

¢ When the event input is ON, the mode switches to Manual Mode.

e The Auto (OFF)/Manual (ON) function creates an operation

command that applies to one specific channel.

e Operation is as follows based on the ON/OFF status of the event

input:

Event input Description

Auto

' Manual
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® Program SP (OFF)/
Remote SP (ON)

® Remote SP (OFF)/
Fixed SP (ON)

This function is valid only when using control with a remote SP.

When the event input is ON, the remote SP (RSP) is used as the SP.
When the event input is OFF, the program SP (PSP) is used as the
SP.

The Program SP (OFF)/Remote SP (ON) function creates an
operation command that applies to one specific channel.

Operation is as follows based on the ON/OFF status of the event
input:

Event input Description

Program SP Mode

I Remote SP Mode

When the event input is ON, the fixed SP (FSP) is used as the SP.
When the event input is OFF, the remote SP (RSP) is used as the
SP.

The Remote SP (OFF)/Fixed SP (ON) function creates an operation
command that applies to one specific channel. This function is
disabled, however, for channels that do not support the remote SP
function.

Operation is as follows based on the ON/OFF status of the event
input:

Event input Description

Remote SP Mode

 —— Fixed SP Mode
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® Program SP (OFF)/
Fixed SP (ON)

® Program SP

@® Remote SP
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* When the event input is ON, the fixed SP (FSP) is used as the SP.
When the event input is OFF, the program SP (PSP) is used as the
SP.

* The Program SP (OFF)/Fixed SP (ON) function creates an operation
command that applies to one specific channel. This function is
disabled, however, for channels 2 to 4 during coordinated operation.

e QOperation is as follows based on the ON/OFF status of the event
input:

Event input Description

Program SP Mode

 ——— Fixed SP Mode

e When the event input is ON, the program SP (PSP) is used as the

SP. The event input must be reset before this function can be
activated again.

e The Program SP function creates an operation command that

applies to one specific channel. This function is disabled, however,
for channels 2 to 4 during coordinated operation.

e QOperation is as follows based on the ON/OFF status of the event

input:

Event input Description

i Program SP Mode

¢ When the event input is ON, the remote SP (RSP) is used as the SP.

The event input must be reset before this function can be activated
again.

e The Remote SP function creates an operation command that

applies to one specific channel. This function is disabled, however,
for channels that do not support the remote SP function.

e Operation is as follows based on the ON/OFF status of the event

input:

Event input Description

i Remote SP Mode
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® Fixed SP

® Hold (ON)/Clear
Hold (OFF)

@® Advance

When the event input is ON, the fixed SP (FSP) is used as the SP.
The event input must be reset before this function can be activated
again.

The Fixed SP function creates an operation command that applies
to one specific channel.

Operation is as follows based on the ON/OFF status of the event
input:

Event input Description

i Fixed SP Mode

When the event input is ON, the program is on hold and this status is
held until the event input changes to OFF.

The Hold (ON)/Clear Hold (OFF) function creates an operation
command that applies to one specific channel. During coordinated
operation, however, the operation command applies to all channels.

This function is enabled only during program operation.

Operation is as follows based on the ON/OFF status of the event
input:

Event input Description

Clear Hold Mode

/'y — Hold Mode

When the event input is ON, the segment is advanced to the
beginning of the next segment. The event input must be reset before
this function can be activated again.

The advance function creates an operation command that applies to
one specific channel. During coordinated operation, however, the
operation command applies to all channels.

This function is enabled only during program operation.

Operation is as follows based on the ON/OFF status of the event
input:

Event input Description

Iy Advance Mode
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@® Back

When the event input is ON, the program returns to the start of the
current segment being executed. The event input must turn OFF
once before this function can be used again.

The back function creates an operation command that applies to
one specific channel. During coordinated operation, however, the
operation command applies to all channels.

This function is enabled only during program operation.

Operation is as follows based on the ON/OFF status of the event

input:
Event input Description
 ——— Back Mode
Display Level
characters PRI (ENTES (Display No. 3) b
Event Input 1 to 10 Con.trol Initial Event input
Eu . Setting 2 Level e
Assignment ) specification
*:11t0 10
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5.9 Using a Transfer Output

B Transfer Output Settings

@ Control/Transfer
Output
Assignments

* For a transfer output, use an output that is not being used as a

control output.

* A transfer output can be used to output one of the following five

types of data as selected in the Control/Transfer Output Assignment
parameters.

1) Present Set Point

(1

(2) Present Value (PV)
(3) MV (Heating)

(4) MV (Cooling)

(

5) Valve Opening
For more information, refer to 8.13 Control Initial Setting 2 Level
(£.£) Control/Transfer Output 1 to 4 Assignments (P. 8-64).

The heating and cooling MVs can be output only from a Standard
Control Model, and the valve opening can be output only from a
Position-proportional Control Model with a potentiometer connected.

Output Control / Transfer output assignment /Channel 1

OUTH Channel 1 Control Output (Heating)

ouT2 Channel 1 Control Output (Cooling)

OuUT3 Present Set Point 2

OuUT4 Channel 1 Present Value (PV) —
Channel 1 MV (Heating) _Q
Channel 1 MV (Cooling) —
Channel 1 Valve Opening B

Channer Z Present vaiue (FV) —a
Channel 2 MV (Heating) —
Channel 2 MV (Cooling) —

Channerl 3 MV (Healing) —

Channel 4 MV (Heafing)
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@ Transfer Output

5-48

Scaling

e Scaling of the output value can be performed using Transfer Output

Upper Limit and Transfer Output Lower Limit parameters. The upper-
limit can be set to a smaller value than the lower limit to perform
reverse scaling. The scale can be enlarged using the width between
the upper and lower limits specified in the parameters. The following
diagram shows an example of scaling the heating MV.

Transfer output Transfer output
(mA) (mA)
4 4 Scaling enlargement
20 20 ‘
4 4 ‘ |
0 > T & Y M
Upper limit: 0 Lower limit: 100 Lower limit: 10 Upper limit: 80

If the Input Type, Scaling Input Value 1 or 2, SP Upper and Lower
Limit, or Temperature Unit parameter is changed, the Transfer
Output Upper Limit and Transfer Output Lower Limit parameters will
be returned to the upper and lower limits of the setting range.

If an input error occurs when the transfer output assignment is set to
“PV; the transfer output changes to the upper limit and it changes to
the lower limit for reverse scaling.

SP limit |
[ Transfer scaling range |
Before change Y v AV, gp
Upper limit
changed
After changing ; from Ato B.
upper limit __¥ .
B > SP
V Upper and lower limits
v Upper and lower limits of transfer scaling
. Level
Display Parameter (Display No. 3) Use
. Control/Transfer Control Initial Specify Control/
oulE ., * Output 1to 4 . ,
i Setting 2 (L .£) Transfer Output
Assignment
ErH Transfer Output 1
to 4 Upper Limit Control Initial Transfer Output
and Setting 2 (L.2) Scaling
Erl Transfer Output 1 '
to 4 Lower Limit
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5.10 Using Communications

B Setting Communications Parameters

Communications parameters are set in the Communications Setting Level. The parameters and settings
are listed in the following table.

Display Parameter Set values Description
PREL Protocol Selection LYF Jrad CompoWay/F or Modbus
U-no Communications Unit No. 0,1 to99 0to 99

hPE Communications Speed 9.6 /19.2/38.4 9.6, 19.2, or 38.4 (kbits/s)
LEn Communications Data Length 7 /8 (bit) 7/8 (bits)

Shok Communications Stop Bit 1/2 1/2 (bits)

Prid Communications Parity ronfE/ EuEn /add None, even, or odd

ShYE Transmission Wait Time Oto 20 to99 0to 99 (ms)

* Default settings are highlighted.

@® Parameter Protocol Selection (P5EL
Descriptions The communications protocol can be set to CompoWay/F
(OMRON'S unified protocol for general-purpose serial communica-
tions), or Modbus (based on RTU Mode of Modbus Protocol (specifi-
cations: PI-MBUS-300 Rev.l) of Modicon Inc.).

Communications Unit No. (4/-~a)

When performing communications with a host computer, a unit
number must be set for each Controller to allow the host computer
to recognize it. Any number from 0 to 99 can be set. The unit
number is set to 1 by default. When using multiple Controllers, make
sure that no Controllers have the same unit number or communica-
tions will not take place correctly. After setting a unit number, turn
OFF the power and then turn it ON again to enable the new unit
number.

Communications Speed (5F5)
Set the baud rate for communications with a host computer. The
following speeds are possible:
9.6 (9,600 bit/s), 19.2 (19,200 bit/s), or 38.4 (38,400 bit/s)
After setting the baud rate, turn OFF the power and then turn it ON
again to enable the new baud rate.
Communications Data Length (L £r)
The communications data length can be set to 7 bits or 8 bits.
Communications Stop Bit (55 k)
The number of communications stop bits can be set to 1 or 2 bits.
Communications Parity (FrtY)
The communications parity can be set to none (nan£), even (Eufn),
or odd (add).
Transmission Wait Time (54%F)
After changing the transmission wait time, perform a software reset
or turn the power OFF and then ON to enable the new setting.
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® Prodecdure

Sd¥

20

Configure communication setting data in
accordance with the other computers

[

Protocol Selection

Communications Unit No.

Communications Speed

Communications

Data Length

Communications Stop Bit

Communications Parity

Transmission Wait Time

For information on communications procedures, refer to
Section 6 CompoWay/F Communications (P. 6-1) or Sec-
tion 7 Modbus Communications (P. 7-1) depending on the
communications protocol you are using.

Before performing communications, perform the following steps to set
the communications unit number, communications speed, and other
communications parameters.

1.

Hold down the [_] Key for 3 seconds to move from the Operation Level to
the Input Initial Setting Level.

Press the [] Key to move from the Input Initial Setting Level to the
Communications Setting Level.

Press the [<@] Key to scroll through the setting items as shown at left.

Press the [A] and [¥] Keys to change a setting.

B Communications Writing

® Procedure

Communications Writing

[ s e Y s e e e

e =

g NN
Lol

afF

LAdS

]
[
2
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To allow a host computer to write parameters to a Controller, set the
Communications Writing parameter (Adjustment Level) to an
(Enabled).

1.

2.

Press the [ ] Key for less than 1 second to move from the Operation Level

to the Adjustment Level.

Press the (<&l Key to set the Communications Writing parameter to an.

Parameters can be written 100,000 times.

If you will be writing parameters frequently, set the RAM
Write Mode parameter (Advanced Function Setting
Level).
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6.1

Communications Method

B CompoWay/F Communications

B Communications

6-2

Specifications

CompoWay/F is an OMRON protocol for general-purpose serial
communications. CompoWay/F features a unified frame format and
FINS-compliant commands, which have a long record of successful
use with OMRON Programmable Controllers. CompoWay/F simplifies
communications between multiple components and between compo-
nents and a computer.

FINS (Factory Interface Network Service)
FINS is a protocol for message communications between Controllers
on an OMRON factory automation network.

Communications are implemented by creating a program on the host
computer. The descriptions in this section are therefore from the
perspective of the host computer. For example, “reading” and “writing”
refer to the host computer reading from and writing to the ESAR-T/ER-
T.

Transfer connection Multi-point

Communications method | RS-485 (2-wire, half duplex)

Synchronization method Start-stop

Baud rate 9.6, 19.2, or 38.4 Kbits/s
Send code ASCII

Data length 7 or 8 bits

Stop bit length 1 or 2 bits

Error detection Vertical parity: None, even, or odd

BCC (Block Check Character)

Flow control None
Interface RS-485
Retry function None
Communications buffer 217 bytes
Communications 0to 99 ms

response send wait time Default: 20 ms

Note: Default settings are shaded.
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B Transfer Protocol

The host computer sends a command frame, and the ESAR-T/ER-T
returns a response frame based on the contents of the command
frame. One response frame is sent in response to one command
frame.

Host computer

Q <
3% 52
2 2
© %, ® %,
ESAR/ER-T

The exchange of the command frame and response frame is
described below.

After receiving a response from the Controller, have the host computer
wait at least 5 ms before sending the next command.

When writing multiple sets of parameters in a row, such as when
writing to the variable area or performing a compound write, control
characteristics may be affected. Observe the following points.

Command @7

Write a maximum of
three parameters at
at time.

Response

< »

5 ms min.
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6.2 Frames

Commands from the host computer and responses from the ESAR-T/ER-T take the form of frames that
conform to the CompoWay/F protocol. The data included in command frames and response frames is
described in this section.

In the following descriptions, an “H” following a numeric value (for example 02H) indicates that the value is
a hexadecimal number. Numbers or letters enclosed in quotation marks (for example “00”) are ASCII data.

B Command Frames

STX Node No. Sub-address SID

FINS-mini
commandtext ~ ETX BCC

I

N

Bytes: 1 2
L

w |
| | |
2 1

1 1
J

BCC calculation range

STX

A code that indicates the beginning of a communi-
cations frame (02H). Be sure to set this code in the
leading byte.

Node No.

The node number specifies the destination.
Specify the unit number of the ESAR-T/ER-T.
When broadcasting to all nodes, specify “XX.
Responses are not returned for broadcasts.

Sub-address

Not used on the ESAR-T/ER-T. Always set to “00.”

SID
(Service ID)

Not used on the ESAR-T/ER-T. Always set to 0.

FINS-mini
command text

The text of the command.

ETX

A code that indicates the end of the text (03H).

BCC

Block Check Character
This byte stores the result of the BCC calculation
from the node number through EXT.

STX Node No. Sub-address SID

FINS-mini

commandtext ~ ETX BCC

|02H |30H |30H|30H|30H |30H |30H|35H|30H|30H|03H|3§H|

BCC = 30H @ 30H @ 30H @ 30H & 30H ® 30H & 35H ¢ 30H & 30H ¢ 03H = 36H

@: XOR (exclusive OR) operation
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B Response Frames

End FINS-mini
STX Node No. Sub-address Code response text ETX BCC
T T T A
Bytes: 4 2 2 2 11

A code that indicates the beginning of the commu-
STX nications frame (02H). This code is always set in
the leading byte.

The unit number that was specified in the com-
mand frame is returned here. This is the unit num-
ber of the responding ESAR-T/ER-T.

Node No.

Sub-address Not used on the ESAR-T/ER-T. Always set to “00.”

Returns the result of execution for the command

End code
frame.
FINS-mini Text of the response.
response text
ETX A code that indicates the end of the text (03H).
Block Check Character
BCC This byte stores the result of the BCC calculation
from the node number through EXT.
® End Codes
Error
20 Name Meaning detection
code ..
priority
“OF” FINS command error Could not execute the specified FINS command. 8
wq . Sum of bits that are “1” in received data does not agree with the
10 Parity error - . 2
communications parity.
“11” Framing error Stop bit of command frame characters is 0. 1
d Attempted to transfer new data when reception data buffer is
12 Overrun error 3
already full.
“13” BCC error Calculated BCC is different from received BCC. 5
Characters other than “0” to “9” or “A” to “F” are contained in
the FINS-mini Command Text or, for Echoback Test, data other
wq47 Format error than the test data was returned. 7
No SID and FINS-mini Command Text, or no FINS-mini Com-
mand Text.
MRC/SRC are not correct in FINS-mini Command Text.
No sub-address, SID, or FINS-mini Command Text; or
“16” Sub-address error sub-address is less than 2 characters and no SID and FINS- 6
mini Command Text.
“18” Frame length error The command frame exceeds the specified number of bytes. 4
“00” Normal end Command was executed normally without error. None

A response is not sent to command frames that do not end with the
ETX.BCC characters.
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6.3 FINS-mini Text

The FINS-mini Command Text and FINS-mini Response Text form the body of command/response
communications. FINS-mini Command Text and FINS-mini Response Text are set as described in this
section.

® Command Text FINS-mini Command Text consists of a main request code (MRC) and

a sub-request code (SRC), followed by the required data.

FINS-mini
STX Node No. Sub-address SID commandtext ~ ETX BCC
CEEEED ]|
i _ 1 — | | | L
MRC  SRC Data
’ i ‘ i ‘ i i L | 1 | | ‘
Bytes: 2 2

® Response Text FINS-mini Response Text consists of the MRC and SRC, followed by
a main response code (MRES) and sub-response code (SRES), and

then the required data.

FINS-mini
STX Node No. Sub-address End cod Responsetext ~ ETX BCC
ol [ w ] E
i e i 1 L
MRC” SRG~ MRES  SRES Data .
’ i ‘ i ‘ i ‘ i ‘ | | | |
Bytes: 2 2 2 2

If the specified FINS-mini command was not successfully executed,
the response will contain only the MRC, SRC, MRES and SRES.

@ List of FINS-mini Commands for CompoWay/F

MRC | SRC Command name Description
“01” “01” | Read from Variable Area Reads monitor values or set values.
“01” “02” | Write to Variable Area Writes set values.
“01” “04” | Composite Read from Variable Area Reads multiple monitor values or set values.
“01” “13” | Composite Write to Variable Area Writes multiple set values.
Reads in order the contents of addresses speci-
“01” “10” | Composite Registration Read fied for the Composite Read Registration com-
mand.
"01" "12" | Composite Read Registration Confirmation gce)amd:og;teecgggzn:rsoﬂ y:ri;etﬁsz?gglg?’;:aen d.
"05" "03" | Controller Attribute Read Reads the model.
06" "01" | Controller Status Read Reads the operating status.
‘08" “01" | Echoback Test Performs an echoback test.
Executes operation commands, such as Run/
"30" "05" | Operation Commands Reset, AT Execute/Cancel, and Move to Setting
Area 1.
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6.4 Variable Areas

The areas used for data exchange when communicating with the ESAR-T/ER-T are called the variable
areas. Present values can be read, and set values can be read and written using the variable areas of the
ESAR-T/ER-T.

Operation commands and reading Controller attributes do not use the variable areas.

Operation E5AR/ER-T
commands and | Microprocessor
responses

Variable area

Read/write

Personal computer

A variable areas is accessed by specifying the position of a variable
within a variable area using the variable type and address.

H Variable Types
The following table lists the variable types in the variable area.
Variable Description Area

type

Cc4 Communications Monitor

C5 Protect Level

Cé6 Operation Level

Cc7 Adjustment Level

c8 Adjustment 2 Level Setting area 0

(Operation in

C9 Alarm Set Setting Level progress.)
CA PID Setting Level

CB Approximation Setting Level

D8 Program Setting Level

D9 Time Signal Setting Level

cC Input Initial Setting Level

CD Control Initial Setting Level

CE Control Initial Setting 2 Level

CF Alarm Setting Level Setting area 1
DO Display Adjustment Level (Operation stopped.)
D1 Communications Setting Level

D2 Advanced Function Setting Level

D3 Expansion Control Setting Level
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B Addresses

6-8

Addresses are allocated within each variable type. Addresses are two
bytes long and written in hexadecimal. Addresses are allocated
according to access size. Each address consists of a channel identifier
and the address in the area.

Address (2 bytes)

Lofofofofofoefe]ofa]as]afafn]a]n]

[
Channel Address in area 00 to 7F:
identifier (0 to 3) 128 variables

* Bits other than those for the channel identifier and the address in the
area are used for variable types DA to F9.
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® Channel Identifier

@® Address in Area

H Number of Elements

H Set Values

To specify channels 2 to 4 for Controllers with more than one
input channel, specify a channel identifier between 1 and 3 to
identify the channel. Only 0 (channel 1) can be specified for
Controllers with only one input channel.

Channel identifier Channel
0 Channel 1
1 Channel 2
2 Channel 3
3 Channel 4

This address is allocated a parameter in the variable areas.
Addresses are assigned in order beginning from the first
parameter.

For more information on addresses, refer to Appendix Setting
Lists (P. A-6).

The addresses indicated in the setting list are the addresses
for channel 1. To specify an address of channel 2, for
example, add 0100 to the address in the setting list. For
channel 3, add 0200, and for channel 4, add 0300.

The number of elements is expressed as a 2-byte hexadecimal
number. For example, if the number of elements is 0010, the first 16
elements of data (H'10) from the address are specified.

The specification range for the number of elements depends on the
command. Refer to 6.9 Commands and Responses (P. 6-17) for more
information.

Values read and written to a variable area are expressed in
hexadecimal and disregard the decimal point. Negative values are
expressed as a two's complements.

Example: D'105.0 — H'0000041A
This variable is an 8-digit number in hexadecimal. Negative
values are expressed as a two's complement. The decimal is
disregarded. If the PV of the ESAR-T/ER-T is 105.0, it will be
read as H'0000041A (105.0 —» 1050 — H'0000041A).

Read/write data will be the same as display values when reading or
writing data using the program time unit. For example, if the display
value is 99.59, the read/write data will be H'00009959.
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6.5 Read from Variable Area

Read from a variable area by setting the required data in the following FINS-mini command text format.

FINS-mini Command Text

Variable

MRC SRC type Read start address Bit position Number of elements

| HOI1” | 0I1 | Il | Il Il Il | 0I0 | Il Il Il
2 2 2 4 2 "0001" to "0019"
Data name Description
ify the R from Variable Area FINS-mini
MRC/SRC Specify the Read from Variable Area S
command.
Variable type Specify the variable type.

Read start address

Specify the first address to read.

Bit position

Not used on the ESAR-T/ER-T. Specify "00."

Number of elements

Specify the number of variables to read (max. of

25 (H'19)). Not needed for a compound read.

FINS-mini Response Text

Response

Response code
MRC  SRC  (MRES/SRES) Read data
| 01" | 01 |
Il Il Il Il Il Il | I Il Il
2 2 4 Number of elements x 8 bytes
(for compound read, number of elements x 10 bytes)
Data name Description

MRC/SRC The FINS-mini command text is returned here.

Response code Result of execution of the command.

Read data Data that was read.

Response Codes

AL PR Error name Description
code
"1001" Command length too The command is too long.
long
" " Command length too The command is too short.
1002
short
"1101" Area type error Incorrect variable type.
"110B" Response length too Number of elements is greater
long than 25 (H'0019).
“1100" Parameter error Specified bit position is not "00."
19903 Operation error Unit error, unit change, display
unit error, or EEPROM error.
"0000" Normal end
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6.6 Write to Variable Area

Write to a variable area by setting the required data in the following FINS-mini command text format.

FINS-mini Command Text
Variable Write start Number of

MRC SRC  type address Bit position  elements Write data
CoTw [, 1., [w]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 2 2 4 2 "0001"to "0018"
4
Data nhame Description
MRC/SRC Specify the Write to Variable Area FINS-mini com-
mand.

Variable type Specify the variable type.
Write start address Specify the first address to write.
Bit position Not used on the E5AR-T/ER-T. Specify "00."

Specify the number of variables to be written (max.

Number of elements of 25 (H'18)). Not needed for a compound write.

Write data Enter the data to be written.

FINS-mini Response Text

Response code
MRC SRC (MRES/SRES)

(o | o |
1 1 1 1 1
2 2 4
Data name Description
MRC/SRC FINS-mini command text is returned here.
Response code Result of execution of the command.

Response Codes

AL Error name Description
code
" " Command length | The command is too short.
1002
too short
“1101" Area type error Incorrect variable type.
Number of ele- The specified number of elements does
"1003" ments/data num- | not agree with the actual number of data
ber do not agree elements.
" " Specified bit position is not "00."
1100 Parameter error Write data was outside of setting range.

6-11



I Section 6 CompoWay/F Communications

6-12

Response
code

Error name

Description

"2203"

Operation error

* Unable to execute because the
communications writing function is
disabled.

* Write to setting area 1 was attempted
from setting area 0.

* Write to parameters in Protect Level
was attempted from a different level.

* AT is being executed.
* Calibration Level is being used.

* Unit error, unit change, display unit
error, or EEPROM error.

* Program number changed during
programmed operation.

||0000||

Normal end
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6.7 Operation Commands

Operation commands are sent using the following FINS-mini command text format.

FINS-mini Command Text

Operation  Related
MRC SRC code information

EXEKE
2 2 2 2
Data name Description
MRC/SRC Specify the Operation Command FINS-mini com-
mand.
Operation code Specify the operation code.
Related information | Specify information related to the command.

The operation commands that are supported by the ESAR-T/ER-T are
listed in the following table.

Operation Related information
Name
code Higher byte Lower byte
“00” Communications Writing | g ™1 0: OFF (disabled)
1: ON (enabled)
“01 Run/Reset Oto3,F™2 0: Run
1: Reset
“03” AT Execute Oto3,F™2 0: Current PID set number
1 to 8: PID set number
“04” RAM Write Mode L 0: Backup Mode
1: RAM Write Mode
“05” Save RAM Data o 0
“06” Software Reset o 0
“07” Move to Setting Area 1 L 0
“08” Move to Protect Level L 0
“09” Auto/Manual Oto3,F™2 0: Auto Mode
1: Manual Mode
“0A” AT Cancel Oto3,F2 0: Cancel
“oB” Parameter Initialization L 0
“0C” Alarm Latch Cancel Oto3,F™2 0
“0D” SP Mode Oto3,F2 0: PSP
1: RSP
2: FSP
“12” Hold Oto3,F™2 0: Hold Cancel
1: Hold
“13” Advance Oto3,F™2 0
“14” Back Oto3, F2 0
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*1: Executed for all channels.

*2: Specify the channel.
0: CH1, 1: CH2, 2: CH3, 3: CH4, F: All channels

Note: When all channels is specified, only enabled channels will respond and processing will begin from
channel 1. If an error is detected on any one channel, an operation error will occur. If all channels
end normally, a normal end will occur.

When cascade control is selected for the control mode, specify channel 2 commands

for the following operation commands:
* Run/Reset
¢ Auto/Manual

* SP Mode
¢ Cascade Open/Close

FINS-mini Response Text

Response code
MRC SRC (MRES/SRES)
E3K3
Il | Il Il Il
2 2 4
Data name Description

MRC/SRC FINS-mini command text is returned here.
Response code Result of execution of the command.

Response Codes

Response Error name Description
code
"1001" Command length | The command is too long.
too long
" " Command length | The command is too short.
1002
too short
"1100" Parameter error Operation code or related information is

not correct.

* Unable to execute because the
communications writing function is
disabled.

* Unable to execute operation
command. For more information, refer
to corresponding operation command
description in 6.9 Commands and
Responses.

"2203" Operation error

¢ Unit error, unit change, display unit
error, or EEPROM error.

"0000" Normal end
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6.8 Setting Areas

The E5AR-T/ER-T has two setting areas for communications: Setting
area 0 and setting area 1.

In setting area 0, operation continues. Setting area 0 makes it possible
to perform operations that require operation to be in progress, such as
reading the PV, writing an SP, and starting/resetting operation (Run/
Reset), as well as operations that do not interfere with control. On the
other hand, operations that may change control, such as writing initial
set values, cannot be performed. (Set values that cannot be written
can still be read.)

In setting area 1, operation is stopped. This makes it possible to
perform operations such as writing initial set values, which cannot be
written in setting area 0.

When the power is turned ON, setting area 0 is selected. To access
setting area 1, use the Move to Setting Area 1 operation command. To
return to setting area 0 from setting area 1, turn OFF the power or use
the Software Reset operation command.

Software Reset command

<
I

Setting area 0 Move to Setting Setting area 1
Area 1 command

Operation in progress. Operation stopped.
Variable Description Area

type

C4 Communications Monitor

C5 Protect Level

Cé6 Operation Level

c7 Adjustment Level

cs Adjustment 2 Level Setting area 0

(Operation in

C9o Alarm Set Setting Level progress.)
CA PID Setting Level

CB Approximation Setting Level

D8 Program Setting Level

D9 Time Signal Setting Level
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VELELED Description Area

type

cC Input Initial Setting Level

CD Control Initial Setting Level

CE Control Initial Setting 2 Level

CF Alarm Setting Level Setting area 1

- (Operation

DO Display Adjustment Level stopped.)
D1 Communications Setting Level

D2 Advanced Function Setting Level

D3 Expansion Control Setting Level
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6.9 Commands and Responses

The E5AR-T/ER-T provides a set of commands that read from variable areas, write to variable areas,
execute operation commands, and execute other services provided by the CompoWay/F communications
protocol. The commands supported by the ESAR-T/ER-T are described below.

H Reading Monitor Values

Variable
Command MRC SRC type Address Bit position Number of elements

I T A A
Vz:;i ::I & Address _ Mo:itor value Address Monitor value
arameter name Ch Parameter name
"0000" PV "0200" PV
"0001" Status "0201" Status
"0002" Internal SP "0202" Internal SP
"0003" 1 None "0203" ® None
"0004" MV Monitor (Heating) "0204" MV Monitor (Heating)
. "0005" MV Monitor (Cooling) "0205" MV Monitor (Cooling)
e "0100" PV "0300" PV
"0101" Status "0301" Status
"0102" Internal SP "0302" Internal SP
"0103" 2 None "0303" ! None
"0104" MV Monitor (Heating) "0304" MV Monitor (Heating)
"0105" MV Monitor (Cooling) "0305" MV Monitor (Cooling)
"0003" Present Set Point "0203" Present Set Point
"0004" Alarm Set 1 Alarm Value 1 "0204" Alarm Set 1 Alarm Value 1
"0005" Alarm Set 1 Alarm Value Upper Limit 1 "0205" Alarm Set 1 Alarm Value Upper Limit 1
"0006" 1 Alarm Set 1 Alarm Value Lower Limit 1 "0206" 3 | Alarm Set 1 Alarm Value Lower Limit 1
"0007" Alarm Set 1 Alarm Value 2 "0207" Alarm Set 1 Alarm Value 2
"0008" Alarm Set 1 Alarm Value Upper Limit 2 "0208" Alarm Set 1 Alarm Value Upper Limit 2
o "0009" Alarm Set 1 Alarm Value Lower Limit 2 "0209" Alarm Set 1 Alarm Value Lower Limit 2
“ "0103" Present Set Point "0303" Present Set Point
"0104" Alarm Set 1 Alarm Value 1 "0304" Alarm Set 1 Alarm Value 1
"0105" Alarm Set 1 Alarm Value Upper Limit 1 "0305" Alarm Set 1 Alarm Value Upper Limit 1
"0106" 2 | Alarm Set 1 Alarm Value Lower Limit 1 "0306" 4 | Alarm Set 1 Alarm Value Lower Limit 1
"0107" Alarm Set 1 Alarm Value 2 "0307" Alarm Set 1 Alarm Value 2
"0108" Alarm Set 1 Alarm Value Upper Limit 2 "0308" Alarm Set 1 Alarm Value Upper Limit 2
"0109" Alarm Set 1 Alarm Value Lower Limit 2 "0309" Alarm Set 1 Alarm Value Lower Limit 2
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Ve;ryi::Ie . — Mo:itor value Address Monitor value
arameter name Ch Parameter name

"0005" PID Set Number Monitor "0205" PID Set Number Monitor
"0006" Status "0206" Status
"0007" 1 Program Status "0207" ® Program Status

o "0008" Alarm Set Number Monitor "0208" Alarm Set Number Monitor

o "0105" PID Set Number Monitor "0305" PID Set Number Monitor
"0106" Status "0306" Status
“0107” 2 Program Status "0307" ¢ Program Status
“0108” Alarm Set Number Monitor "0308" Alarm Set Number Monitor

Response MRC SRC Response code Data
| .

This command is used to read present values, status, and other
monitor values. The number of elements can be set from 0002 to 0019
to allow reading monitor values in consecutive addresses.

When used in setting area 1, the response for the present value and
internal SP will be 0 and the response for the status will be as
indicated in the notes in E5SLIR-T Status (Communications) (P. A-8).

01" | 01" | "0000" Monitor value
1 1 L L1

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).

B Reading Set Values
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Variable
Command MRC SRC type Address Bit position Number of elements

| op | op | | | L | o0 | 0ot
i Parameters
Variable Address
type Ch Description
P “0000" to "004F" 1 Parameters in setting area 0
C5
"Ce" Protect Level
e " o . Operation Level
..C7.. 0100" 10 "014F 2 Adjustment Level
C8 .
"C9" Adjustment 2 Level
It "0200" to "024F" 3 Alarm Set Setting Level
CA ;
n~Qn PID Setting Level
CB L .
"Dg" 4 Approximation Setting Level
"DY" "0300" to "034F" Program Setting Level
Time Signal Setting Level
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Variable T Parameters

type Ch Description

WA "0000" to "003B" 1 Parameters in Setting Area 1

CcC i .

nAQ Input Initial Setting Level

¢ Control Initial Setting Level

CE' | '0100"10°013B" | 2 Control Initial Setting 2 Level

CF .

"DO" Alarm Setting Level

D1 "0200" to "023B" 3 Display Adjustment Level

D" Communications Setting Level

"D3" Advanced Function Setting Level
"0300" to "033B" 4 Expansion Control Setting Level

This command is used to read set values. The number of elements
can be set from 0002 to 0019 to allow reading 2 to 25 set values in
consecutive addresses.

To specify variable types and addresses, refer to Appendix Setting
Lists (P. A-6). The upper limit of an address depends on the variable
type.
This command can be used in both setting area 0 and setting area 1.
When used in setting area 1, the response for the remote SP monitor,
ramp SP monitor, and valve opening monitor will be 0 and the
response for the status is as indicated in the notes in E5SLIR-T Status
(Communications) (P. A-8).

MRC SRC Response code Data
| 01" | ‘o | 000" | | Setvalue |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).

B Composite Read from Variable Area

Variable Variable
Command MRC SRC type Address Bit position  type Address Bit position

(v Tw ] [w [ ] v |
Il Il Il Il Il Il Il Il Il Il Il Il
Variable type Address Bit position
[ | [ o |
Il Il Il Il Il
Variable Parameters
t Address —
ype Ch Description

"0000" to "0008"
"0100" to "0108"
"0200" to "0208"
"0300" to "0308"

—_

"C4" Monitor values

Al WIDN
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6-20

Response

: Parameters
Variable Address

type Ch Description
"0000" to "004F" 1
'C5" 1o "CB" | "0100" to "014F"
‘D8"t0"D9” | "0200" to "024F"
"0300" to "034F"
"0000" to "003B"
"0100" to "013B" 2
"0200" to "023B" 3
"0300" to "033B" 4

Parameters in setting area 0

AW DN

—_

"CC" to "D3" Parameters in setting area 1

Multiple monitor values or set values can be read by sending a single
command. Up to 20 items can be read even if the addresses are not
consecutive.

To specify variable types and addresses, refer to Appendix Setting
Lists (P. A-6). The upper limit of an address depends on the variable
type.

This command can be used in both setting area 0 and setting area 1.

If an area type error or a set value error occurs in any of the data being
read, no data will be read.

MRC SRC Response code  Variable type Data
| 01 | 04 | | "OOIOO"I | Tylpe | ) IMonitlorvaIlIJe/SetlvaIueI | |
Variable type Data
| Tylpe | | IMonitlorvaILlle/SetlvaIut? | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).
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B Writing Set Values in Protect Level

Response

B Writing Set Values

Variable Number of
MRC SRC type Address  Bitpositon  elements Data
| "01" | "02" | "C5" | | "00" | "0001" Set values
1 1 1 1 1 1 1 1 1 1 1 1 1
Address Parameter
*0000" Operation Adjustment Protection
"0001" Initial Setting Protection
"0002" Setting Change Protection
"0003" PF Key Protection

This command writes set values in the Protect Level. Refer to 5.5
Protecting Settings (P. 5-23) for information on Protect Level.

This command is used in setting area 0. An operation error will occur if
it is used in setting area 1.

To use this command, first enable using the communications writing
function by executing the Communications Writing operation
command, and then move to Protect Level by executing the Move to
Protect Level operation command.

Response code
"00|00"

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.6 Write to Variable Area (P. 6-11).

Variable Number of
MRC SRC type Address Bit positon ~ elements Data
| "01" | "02" | | | "00" | "0001" Set values
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Variable T Parameter
type Ch Description
"C5" "0000" to "004F" 1 Parameters in setting area 0
"Ce" Operation Level
"c7" . . " Adjustment Level
"C8" 0100" to "014F 2 Adjustment 2 Level
"C9" Alarm Set Setting Level
"CA" "0200" to "024F" 3 PID Setting Level
"CB" Approximation Setting Level
"D8" - — " Program Setting Level
"D9" 0300" to "034F 4 Time Signal Setting Level
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Response

; Parameter
Variable Address
type Ch Description
e "0000" 10 "003B" | 1 | parameters in Setting Area 1
"CD" Input Initial Setting Level

"CE" "0100" to "013B" 2 Control Initial Setting Level
Control Initial Setting 2 Level

..gg.. - — - Alarm Setting Level

D" 0200" to "023B 3 Display Adjustment Level

RO Communications Setting Level
D2 . '

D3 "0300" to "033B" 4 Advanced Function Setting Level

Expansion Control Setting Level

This command is used to write set values. The number of elements
can be set from 2 to 24 to write set values at consecutive addresses.

To specify an address, refer to Appendix Setting Lists (P. A-6).

Parameters in setting area 1 can be written from setting area 1. An
operation error will occur if parameters are written from setting area 0.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

To store the set values for Operation, Program Setting, Adjustment,
Adjustment 2, Alarm Set Setting, PID Setting, Time Signal Setting, or
Approximation Setting Level in EEPROM, select “Backup Mode” and
execute the RAM Write Mode command. If “Backup Mode” is not
selected, the set values will not remain in memory when the power is
turned OFF. For more information on the above levels, refer to 4.1
Setting Levels and Key Operations (P. 4-2).

MRC SRC Response code

| 01 | 02" | "0000"
1 | L

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.6 Write to Variable Area (P. 6-11).
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B Set Value Compound Write

Response

MRC SRC Variable type Address Bit position Data
| "01" | 13" | | | "00" | Setting data |
Il Il Il Il Il Il Il Il Il Il Il Il Il
77777 Variable type Address Bit position Data
| | | 00" | Setting data |
,,,,, Il Il Il Il Il Il Il Il 1 Il Il Il
i Parameters
Variable Address
type Ch Description
"0000" to "004F" 1
"C5" to "CB" "0100" to "014F" 2
IR $m TG Parameters in setting area 0
D8" 10 "D9" | 0200" to "024F" 3
"0300" to "034F" 4
"0000" to "003B" 1
"0100" to "013B" 2
"CC" to "D3" Parameters in setting area 1
"0200" to "023B" 3
"0300" to "033B" 4

Multiple set values can be written by sending a single command. Up to
12 items can be written even if the addresses are not consecutive.

To specify variable types and addresses, refer to Appendix Setting
Lists (P. A-6).

Parameters in setting area 1 is written in setting area 1. An operation
error will occur if parameters are written in setting area 0.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

To store the set values for Operation, Program Setting, Adjustment,
Adjustment 2, Alarm Set Setting, PID Setting, Time Signal Setting, or
Approximation Setting Level in EEPROM, select “Backup Mode” and
execute the RAM Write Mode command. If “Backup Mode” is not
selected, the set values will not remain in memory when the power is
turned OFF. For more information on the above levels, refer to 4.1
Setting Levels and Key Operations (P. 4-2).

MRC SRC Response code
"1 | g | "0000"
Il Il Il Il

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.6 Write to Variable Area (P. 6-11).
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B Composite Read Registration

6-24

Response

Variable
MRC SRC Variable type Read address Bit position  type Read address Bit position
| “OI1” | I‘1I1” | Il | Il Il Il | IIOIOII Il | Il Il Il | HOIOH |
77777 Variable type  Read address  Bit position
,,,,, L[ ]
Variable Parameters
Address
type Ch Description
"0000" to "0008" 1
"0100" to "0108" 2
"C4" Monitor values
"0200" to "0208" 3
"0300" to "0308" 4
"0000" to "004F" 1
"C5" to "CB" "0100" to "014F" 2
IR $a TG Parameters in setting area 0
D810 "DI" | "0200" to "024F" 3
"0300" to "034F" 4
"0000" to "003B" 1
"0100" to "013B" 2
"CC" to "D3" Parameters in setting area 1
"0200" to "023B" 3
"0300" to "033B" 4

This command is used to store the addresses of multiple monitor
values or set values that you wish to read. The stored monitor values
or set values can be read by sending a single Composite Read from
Variable Area command. Up to 20 items can be stored, even if the

addresses are not consecutive.

To specify variable types and addresses, refer to Appendix Setting
Lists (P. A-6). The upper limit of an address depends on the variable

type.

This command can be used in both setting area 0 and setting area 1.

MRC SRC

Response code

o [
|

”OOIOO”

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).
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B Composite Read Registration Confirmation

Response

This command is used to check the contents that were stored using
the Composite Read Registration command.

MRC SRC Response code  Variable type  Read address

[or [ e |, o | e | |
| | | | | | | |

77777 Variable type  Read address  Bit position
| e | [ o |
1 TR

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).

B Composite Registration Read

Response

This command is used to read the monitor values and set values that
were registered using the Composite Read Registration command.
This enables reading multiple monitor values and set values with one
command.

This command can be used in both setting area 0 and setting area 1.

If an area type error or a set value error occurs in any of the data being
read, no data will be read.

MRC SRC Response code  Variable type Data
01 | "10 | | “00|0(>"I | Tylpe | | !\/IonilirvaIL{e/Se'tlvaIueI | |
77777 Variable type Data
| Tylpe | | !\/Ionit(l)rvalule/SetlvaIueI | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).
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B Communications Writing

Instruction Related
Command MRC SRC code information

(v [wlwl .
Related -
. . Description
information
"00" Communications Writing Disabled
‘01" Communications Writing Enabled

This command is used to enable or disable the communications
writing function. It changes the setting of the Communications Writing
parameter.

When the communications writing function is disabled, communica-
tions cannot be used to write set values or send operation commands,
such as the Run/Reset operation command.

The default setting is “Communications Writing Disabled.”

This command can be used in both setting area 0 and setting area 1.

MRC SRC Response code

w | w |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

H Run/Reset

Instruction Related
Command MRC SRC code information

(v o [wl, ]
Related Description
LU Ch Control state
IIOOII 1 Run
IIO1 n Reset
II1 OII Run
2
11" Reset
Q" B
3
21" Reset
II30II Run
4
II31 n Reset
n FOII Run
All
"F1" Reset
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Response

Bl AT Execute

This command is used to start or reset control.
This command can be used in setting area 0.

If “All” is selected for the channel, only the channels that are enabled
will be affected by this command.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code
n0r | 0|5 | "OOIOO"

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction Related
MRC SRC code information

EIEEES |
| | |

Related Description
information Ch

Command mode

00: Current PID set number

100"10%08" | 1| 1t 08: PID set number 1 to 8
oo | 2 | 9o e
oz | o | R omemED s
30" to "38" 4 30: Current PID set number

31 to 38: PID set number 1 to 8

FO: Current PID set number

FO"t0'F8" | Al | 440 F8: PID set number 1 to 8

This command executes AT. On the ESAR-T/ER-T, the PID set
number must be specified when executing AT.

To specify the current PID set number (the PID set currently being
used for operation), set the lower byte of the related information to 0.

This command is used in setting area 0. An operation error will occur if
it is used in setting area 1. An operation error will also occur in the
following cases:
e If the Run/Reset parameter is set to “Reset” for the
specified channel
e If the Auto/Manual parameter is set to “Manual”’ for the
specified channel

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.
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Response

H AT Cancel

Response

H Write Mode
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Response code
"00|00"

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction  Related
MRC SRC code information

(v [ w [w] |
Related Description

information Ch Operation
"00" 1 AT Cancel

"10" 2 AT Cancel

"20" 3 AT Cancel

"30" 4 AT Cancel

"FO" All AT Cancel

This command cancels AT.

This command is used in setting area 0. An operating error will occur if
it is used in setting area 1. An operation error will also occur in the
following cases:

¢ If the Run/Reset parameter is set to “Reset” for the

specified channel
e If the Auto/Manual parameter is set to “Manual”’ for the
specified channel

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC

[
|

Response code
| 105" | "0000"
Il Il Il

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction Related
MRC SRC code information

| "30" | "05" | "04"
1 1 1 1
Related ...
. X Description
information
"00" Backup Mode
"01" RAM Write Mode
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Response

This command is used to select the Backup Mode or RAM Write
Mode.

The default setting is “Backup Mode.”

This command can be used in both setting area 0 and setting area 1.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Write mode Description

When communications are used to write set values in
the Operation, Program Setting, Adjustment, Adjust-
Backup Mode ment 2, Alarm Set Setting, PID Setting, Time Signal
Setting, or Approximation Setting Level, the data is
also written to EEPROM.

When communications are used to write set values in
the Operation, Program Setting, Adjustment, Adjust-
ment 2, Alarm Set Setting, PID Setting, Time Signal
Setting, or Approximation Setting Level, the data is
not written to EEPROM.

When SP tracking or PV tracking is ON and the mode
is changed to Remote SP Mode or Manual Mode, the
SP is not written to EEPROM.

When a change is made to a parameter setting using
a key operation, the data is written to EEPROM.

RAM Write Mode

When the write mode is changed from RAM Write Mode to Backup
Mode, the set values in the Operation Level, Program Setting Level,
Adjustment Level, Adjustment 2 Level, Alarm Set Setting Level, PID
Setting Level, Time Signal Setting Level, and Approximation Setting
Level are written to EEPROM. Each level is described in 4.1 Setting
Levels and Key Operations (P. 4-2).

\
( The time required for RAM backup depends on the num-

ber of settings that were changed in RAM Backup Mode.
The more settings that were changed, the longer the time
required. For example, if all settings in the Operation, Pro-
gram Setting, Adjustment, Adjustment 2, Alarm Set Set-
ting, PID Setting, Time Signal Setting, and Approximation

Levels were changed, the most time would be required,

which is about 5 seconds.
\_ J

MRC SRC Response code

[ [ o | oo
| | | | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).
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Hl Save RAM Data

Response

B Software Reset

Response

Instruction  Related
MRC SRC code information

[ [ o [ o5 | o |
| | | |

This command writes the set values in the Operation Level, Program
Setting Level, Adjustment Level, Adjustment 2 Level, Alarm Set
Setting Level, PID Setting Level, Time Signal Setting Level, and
Approximation Setting Level to EEPROM. For information on these
levels, refer to 4.1 Setting Levels and Key Operations (P. 4-2).

This command can be used in both setting area 0 and setting area 1.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code
"OOIOO"

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction Related
MRC SRC code information

[ [ o [ o | o |
| 1 1 |

A software reset causes the same operation as turning the power OFF
and ON.

This command can be used in both setting area 0 and setting area 1.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code
| 30" | 05 ‘0000

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

H Move to Setting Area 1
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Instruction  Related
MRC SRC code information

[ [ o5 [ o7 | o |
| | | |

Use this command to move to setting area 1.
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Response

The command is used in setting area 0. Nothing happens if the
command is used in setting area 1.

If the command is used when the Initial Setting Protection parameter is
set to 2 (Disable Move to Input Initial Setting Level), an operation error
will occur.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

W | w |
| | | | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Bl Move to Protect Level

Bl Auto/Manual

Instruction  Related
MRC SRC code information

[ [ o | o | o |

Use this command to move to Protect Level. Protect Level is described
in 5.5 Protecting Settings (P. 5-23).

This command is used in setting area 0. An operating error will occur if
it is used in setting area 1.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

w | w |
| | | | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction Related
MRC SRC code information

EAEIEaNN
Related Description
information | cp Operation mode
"00" Auto
1
01" Manual
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Response

Related Description
information | cpy Operation mode

10" Auto
2

11" Manual

"20" Auto
3

21" Manual

"30" Auto
4

31" Manual

"FO" Auto
All

"F1 Manual

Use this command to select automatic or manual operation.

This command is used in setting area 0. An operating error will occur if
it is used in setting area 1.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

w | w |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Bl Parameter Initialization
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Response

Instruction  Related
MRC SRC code information

[ [ o [ o | |

This command returns all settings to the default settings.

This command is used in setting area 1. An operating error will occur if
it is used in setting area 0.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

a | w | ww
| | | | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).
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H Alarm Latch Cancel

H SP Mode

Response

Instruction  Related
MRC SRC code information

(v Twlwl. |
Related Description
information | cp Command mode
00" 1 Alarm Latch Cancel
"10" 2 Alarm Latch Cancel
"20" 3 Alarm Latch Cancel
"30" 4 Alarm Latch Cancel
"FO" All Alarm Latch Cancel

This command cancels the alarm latch. The command is used when
the alarm latch function is in use.

This command can be used in both setting area 0 and setting area 1.

If AT is being executed for the specified channel, an operation error
will occur.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

w | w |
| | | | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction  Related
MRC SRC code information

(v [wwl |
Related Description
information | ¢cp Command mode

"00" Program SP

"01" 1 Remote SP

‘02" Fixed SP

"10" Program SP

"11" 2 Remote SP (Close Cascade)
"12" Remote SP (Open Cascade)
21" Remote SP

"22" ° Fixed SP
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H Hold

6-34

Response

Related Description
information Ch Command mode
"31" Remote SP

4
"32" Fixed SP
"F1” Remote SP
All
"F2" Fixed SP

Use this command to select the SP Mode. Refer to SP Modes in 5.7
Program Operation Functions (P. 5-31) for details on the SP Mode.

This command can be used in both setting area 0 and setting area 1.

e If AT is being run in the specified channel, an operation error will
occur.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

| g | 05" | "0000"
1 | L

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction  Related
MRC SRC code information

Cor Lo Lop |,
Related Description
information Ch Command mode
"00" Hold Cancel
01" 1 Hold
10" Hold Cancel
1 ° Hold
"20" Hold Cancel
21" > Hold
"30" Hold Cancel
"31" * Hold
"FO* Hold Cancel
All
F1° Hold
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Bl Advance

Response

Response

This command starts or cancels the hold operation.

This command is used in setting area 0. An operation error will occur if
it is used is setting area 1.

Operation errors will also occur in the following cases:
* If AT is being executed
* If the specified channel is being reset or is on standby

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

[ [ o | ow
1 | 1 1 1

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

Instruction Related
MRC SRC code information

(o Lo w1, |
Related Description
information Ch Command mode
00" 1 Advance
"10" 2 Advance
'20" 3 Advance
"30" 4 Advance
"FO" All Advance

This command executes an advance operation. Operation will move to
the beginning of the next segment.

This command is used in setting area 0. An operation error will occur if
it is used is setting area 1.

Operation errors will also occur in the following cases:
* If AT is being executed
* If the specified channel is being reset or is on standby

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code

[ [ o | ow
1 1 1 1 1

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).
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Bl Back

Response

Instruction Related
MRC SRC code information

Cow Lo [w ], ]
Related Description
information Ch Command mode
"00" 1 Back
"10" 2 Back
"20" 3 Back
"30" 4 Back
"FO" All Back

This command executes a back operation. Operation will move to the
beginning of the current segment.

This command is used in setting area 0. An operation error will occur if
it is used is setting area 1.

Operation errors will also occur in the following cases:
* If AT is being executed
* If the specified channel is being reset or is on standby

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

MRC SRC Response code
| nggr | 05" | "0000"
1 1 1 1

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).

H Controller Attribute Read
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Response

This command reads the ESAR-T/ER-T model number and communi-
cations buffer size. The command can be used in any state of the
E5AR-T/ER-T.

MRC SRC  Response code Format Buffer size
05 [0 | o000 ooper |
1 1 1 1 1 1 1 1

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).
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Model Number

0 1 2 3 4 5 6 7
[els[oalr] - -Tef]o]
+*Bytes 7 to 9 are not used.

(1) Size

Symbol Size
A A size
E E size

(2) Fixed/Program

Symbol

Fixed/program

T

Program

(3) Standard/Position-proportional

Symbol Standardlp_:osmon
proportional
(Blank) Standard
P Position-proportional
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H Controller Status Read

6-38

Command MRC _ SRC

This command reads the operating status of the ESAR-T/ER-T.
The command can be used in any state of the ESAR-T/ER-T.

Operation
Response MRC SRC  Response code state Related information

(o [ or | oo | | |
| | | | | | | | |

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.5 Read from Variable Area (P. 6-10).

4 Operating Status
Bitposion 7 6 5 4 3 2 1 0
lololoo] | ]
ich4 i ch3 | ch2 | chl !

Bit position Operating status
00 Operating
01 Error
(MV at PV error output)
10 Stopped
(including setting area 1)
11 Manual Mode

The operating status of each channel is indicated using a 2-bit code.

¢ Related Information

Bit position| 7 6 5 4 | 3 210
Bit value
Bit position Status
0 1
0 Not used. - -
1 Not used. - -
2 Not used. - -
3 RSP input error No error Error
4 Potentiometer error No error Error
5 Exceeds display range No error Error
6 Input error No error Error
7 Not used. - -
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Bl Echoback Test

Response

Note: The bit value is an OR of all channels set in the Number of
Enabled Channels parameter.

If the channel does not exist, “No error (0)” is returned.

If this command is used in setting area 1, the related information

is undefined.
MRC _ SRC ... Testdata _
| 08 | 01 | 0to 200 bytes

This command is used to perform an echoback test.
The command can be used in any state of the ESAR-T/ER-T.

Keep the test data within the following ranges depending on the
communications data length.

Communications

data length Contents

7 bits ASCII H'20 to H'7E

8 bits ASCII H'20 to H'7E or H'A1 to H'FE

MRC SRC Response code Test data

| O|8 | 0|1 | I”OOIOO” | | | 0~ 200 bytes

Response Codes:

The response for a normal end is shown above. For the
response codes, refer to 6.7 Operation Commands (P. 6-13).
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6.10 Program Example

H N88Basic

6-40

This program displays the response from the E5AR-T/ER-T on the
screen when command data is entered from the keyboard.

Command data from the unit number to the number of elements must
be entered.

The program was created in N88BASIC.

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570

'PROGRAM: Sample ESAR/ER Communications Program for CompoWay/F
'VERSION:1.00

(c)Copyright OMRON Corporation 2003

All Rights Reserved

OPEN "COM:E73" AS #1
*SENDDATA

========= Communications routine

-------- Communications data input----------
INPUT "SEND DATA:",SEND$

-------- If no input, jump to end routine----------
IF SEND$ =" " THEN *EXITSEND

BCC =0
SEND$ = SEND$+CHR$(3)
FOR I=1 TO LEN(SEND$)
BCC = BCC XOR ASC(MID$(SENDS, 1, 1))
NEXT |
BCC$ = CHR$(BCC)

SDATA$ = CHR$(2)+SEND$+BCC$
PRINT #1, SDATAS;

RDATA$ =""

TIMEOUT =0

*RCVLOOP

------- No response detection-------

TIMEOUT = TIMEOUT+1

IF TIMEOUT > 2000 THEN RESP$ = "No Response":GOTO *RCVEND
IF LOC(1) = 0 THEN #*RCVLOOP

----- Check for end character (if no end character, continue reading)
RDATA$ = RDATA$+INPUT$(LOC(1),#1)

IF LEN(RDATAS) <2 THEN *RCVLOOP

IF MID$(RDATAS,LEN(RDATA$)-1,1) <> CHR$(3) THEN *RCVLOOP
RESP$ = MID$(RDATAS,2,LEN(RDATA$)-2)

*RCVEND

------- Display received data-----------
PRINT "RESPONSE:";RESP$
GOTO *SENDDATA

*EXITSEND
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® Operation Example Reading the Present Value of Unit Number 01

RUNLJ
SEND DATA:010000101C00000000001
RESPONSE:010000010100000000014F

SEND DATA: [STX] 01 00 0 0101 C0 0000 00 0001 [ETX] [BCC]

Number of elements
Bit position

Read start address
Variable type
MRC/SRC

SID

Sub-address

Node No.

RESPONSE: [STX] 01 00 00 0101 0000 0000014F [ETX] [BCC]

Response code
MRC/SRC

End code
Sub-address
Node No.
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7.1

Communications Method

H Modbus Communications

Modbus communications are based on the RTU Mode of the Modbus
Protocol of Modicon Inc. (specifications: PI-MBUS-300 Revision J).

Detailed specifications for the Modbus protocol are provided below.

Communications are implemented by creating a program on the host
computer. The descriptions in this section are therefore from the
perspective of the host computer. For example, “reading” and “writing”
refer to the host computer reading from and writing to the ESAR-T/ER-

T.

B Communications Specifications

7-2

Transfer connection

Multi-point

Communications method

RS-485 (2-wire, half duplex)

Synchronization method

Start-stop

Baud rate 9.6, 19.2, or 38.4 Kbit/s
Send code RTU (Remote Terminal Unit)
Data length 8 bits

Stop bit length

Automatically determined by vertical parity
setting.

Error detection

Vertical parity: None, leven, or odd
CRC-16 (Cyclical Redundancy Check)

Flow control None
Interface RS-485
Retry function None
Communications buffer 217 bytes
Communications 0to 99 ms

response send wait time

Default: 20 ms

Note: Default settings are shaded.
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B Transfer Protocol

The host computer sends a command frame, and the ESAR-T/ER-T
returns a response frame based on the contents of the command
frame. One response frame is sent in response to one command
frame.

Host computer

% %
4% 4%
> 2
® % © 2
E5AR/ER-T

The exchange of the command frame and response frame is
described below.

After a receiving a response from the Controller, have the host
computer wait at least 5 ms before sending the next command.

When writing multiple sets of parameters in a row, such as when
writing to the variable area or performing a compound write, control
characteristics may be affected. Observe the following points.

Write a maximum of
three parameters at
at time.

Response

< >
< »

5 ms min.
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7.2 Frames

Commands from the host computer and responses from the ESAR-T/ER-T take the form of frames that
conform to the Modbus (RTU) protocol. The data included in command frames and response frames is

described in this section.

In the following descriptions, an "H" before a numeric value (for example H'02) indicates that the value is a
hexadecimal number. Numbers or letters enclosed in quotation marks (for example "00") are ASCII

characters.

B Command Frames

® Example of CRC-16
Calculation

7-4

In RTU Mode, each frame begins and ends with a silent time interval
that is at least 3.5 characters long.

Slave  Function
address  code Data CRC-16

CRC-16 calculation range

Silent interval at least 3.5 characters long.

Specify the unit number of the ESAR-T/ER-T between
Slave address | H'00 and H'63 (0 to 99). When broadcasting to all nodes,
specify H'00. Responses are not returned for broadcasts.

The function code specifies the command from the host
computer. The code is set in hexadecimal and is 1 byte
long. For more information, refer to 7.3 List of Functions
(P.7-7).

Function code

The text of command based on the function code. Speci-
Data fies variable addresses and the values for set values in
hexadecimal.

Cyclical Redundancy Check
CRC-16 These two bytes store check code calculated from the
slave address to the end of the data in hexadecimal.

Silent interval at least 3.5 characters long.

A message is processed 1 byte at a time in a 16-bit processing
register called the CRC register.

CRC-16 Calculation Method:
As described below, the value from the slave address through the end
of the data is calculated and the result set as the CRC-16.

(1) An initial value of H'FFFF is set in the CRC register.

(2) An XOR is taken of the contents of the CRC register and the 1st byte of
the message, and the result is returned to the CRC register.

(3) The contents of the CRC register is shifted 1 bit to the right, and 0 is
placed in the MSB.

(4) If the bit shifted from the LSB is 0, step 3 is repeated.
If the bit shifted from the LSB is 1, an XOR is taken of the contents of the
CRC register and H'A001, and the result is returned to the CRC register.
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B Response Frames

(5) Steps 3 and 4 are repeated until the contents of the register have been
shifted 8 bits to the right.

(6) If the end of the message has not been reached, an XOR is taken of the
next byte of the CRC register and the message, the result is returned to
the CRC register, and the procedure is repeated from step (3).

(7) The result (the value in the CRC register) is placed in the lower byte of the
message.
Example of Appending the Result
If the calculated CRC value is H'1234, this is appended as follows to the
command frame:

Slave  Function
address  code Data CRC-16
| | | Low | High
1 1 H'34 | H12
Bytes: 1 1 2
L

CRC-16 calculation range

® Normal Response Frames

Slave  Function
address  code Data CRC-16

Bytes: 1 1 2
L

CRC-16 calculation range

® Error Response Frames

Slave  Function Error
address code  code CRC-16

Bytes: 1 1 1 2

CRC-16 calculation range

The unit number that was specified in the command
Slave address frame is returned here. This is the unit number of the
responding ESAR-T/ER-T.

The function code that was received is returned here.
In an error response frame, "H'80" is added to the value
Function code to indicate that this is an error response.
Example: Received function code = H'03

Function code in error response frame = H'83

Error code An end code that indicates the error.

Cyclical Redundancy Check

These two bytes are a check code calculated from the
slave address through the end of the data in hexadeci-
mal.

CRC-16
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® Error Codes

Error
Name Description detection
priority

End
code

Function Received an unsupported function code.

H'01
code error

1

Variable The variable area number specified in the
H'02 | address variable address is out of range. 2
error

The number of elements does not agree with
the number of data items.
Number of elements times 2 does not agree
Variable with the byte count. _
H'03 The response length exceeds the communi- 3

data error - ;

cations buffer size.

The operation code or related information in
an operation command is not correct.
The written data exceeds the setting range.

The setting in the write data is not permitted

in the current operating mode.

* The communications writing function is
disabled

* Attempted to write to set values insetting
area 1 from setting area 0.

* Attempted to write to Protect Level set

Operation values from another level.

error * AT is being executed.

* The program number was changed during
programmed operation.

* User calibration is in progress.

* The operation command cannot be
processed.

* Unit error, unit change, display unit error, or
EEPROM error.

H'04

® No Response In the following cases, the received command is not processed and a
response is not returned. A timeout will occur at the host device.

¢ The slave address in the received command is different from the
communications unit number set in the ESAR-T/ER-T.

e A parity error, framing error, or overrun error occurred due to a
transfer error or other error.

¢ A CRC-16 code error occurred in the received command frame.

* A time interval greater that 3.5 characters occurred between data
while receiving a command frame.
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7.3 List of Functions

The function codes supported by the ESAR-T/ER-T are listed below.

® Function Codes

LS Name Description
codes

Reads a variable area. Multiple

03 (H'03) Read from Variable Area variables that are consecutive
can be read.
Writes to a variable area.

16 (H'10) Write to Variable Area | Multiple variables that are con-
secutive can be written.
Broadcasting is possible.

06 (H'06) Operation Command Writes an _ope_ratlon gommand.
Broadcasting is possible.

08 (H'08) Echoback Test Performs an echoback test.
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7.4 \Variable Areas

The areas used for data exchange when communicating with the ESAR-T/ER-T are called the variable
areas. Present values can be read, and set values can be read and written using the variable areas of the
ESAR-T/ER-T.

Operation commands do not use the variable areas.

Bl Addresses

7-8

@® Area Numbers

E5AR/ER-T
Operation
commands and Microprocessor
responses
% Variable area
Q Read/write

Personal computer

A variable area is accessed by specifying the position of a variable
within the variable area using the channel identifier, area number, and
address in the area.

Addresses are allocated within each variable type. Addresses are two
bytes long and written in hexadecimal. Addresses are allocated
according to access size. Each address consists of a channel
identifier, area number, and the address in the area.

Address (2 bytes)

|# ‘ E o I I R O I A6‘A5‘A4‘A3|A2‘A1‘AO‘O|
[——

Channel Area number (00 to 3F) Address in area (00 to FE)

(0t0 3)

Area numbers in the variable area are listed in the following table.

Variable Description Area
type

04 Communications Monitor

05 Protect Level

06 Operation Level

07 Adjustment Level

08 Adjustment 2 Level Setting area 0
(Operation in

09 Alarm Set Setting Level progress.)

0A PID Setting Level

oB Approximation Setting Level

18 Program Setting Level

19 Time Signal Setting Level
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® Channel Identifier

@® Address in Area

B Number of Elements

Variable Description Area

type

oC Input Initial Setting Level

oD Control Initial Setting Level

OE Control Initial Setting 2 Level

OF Alarm Setting Level Setting area 1

10 Display Adjustment Level (Operation stopped.)
11 Communications Setting Level

12 Advanced Function Setting Level

13 Expansion Control Setting Level

To specify channels 2 to 4 for Controllers with more than one input
channel, specify a channel identifier between 1 and 3 to identify the
channel. Only 0 (channel 1) can be specified for controllers with only
one input channel.

Channel identifier Channel
0 Channel 1
1 Channel 2
2 Channel 3
3 Channel 4

This address is allocated a parameter in the variable areas. Addresses
are assigned in order beginning from the first parameter.

For more information on addresses, refer to Appendix Setting Lists (P.
A-6).

The addresses indicated in the setting list are the addresses for
channel 1. To specify an address of channel 2, for example, add
H'4000 to the address in the setting list. For channel 3, add H'8000,
and for channel 4, add H'C000.

The number of elements is expressed as a 2-byte hexadecimal
number. For example, if the number of elements is 0010, the first 8
elements of data (H'10) from the address are specified.

The specification range for the number of elements depends on the
command. Refer to 7.9 Commands and Responses (P. 7-20) for more
information.

In the Modbus protocol one element is two bytes of data, however, set
values in the ESAR-T/ER-T are four bytes each.
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H Set Values

7-10

Values read and written to the variable area are expressed in
hexadecimal and disregard the decimal point position. Negative values
are expressed as a two's complements.

Example: D'105.0 — H'0000041A
This variable is an 8-digit number in hexadecimal. Negative
values are expressed as a two's complement. The decimal is
disregarded. If the PV of the ESAR-T/ER-T is 105.0, it will be
read as H'0000041A (105.0 — 1050 — H'0000041A).

Read/write data will be the same as display values when reading or
writing data using the program time unit. For example, if the display
value is 99.59, the read/write data will be H’'00009959.
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7.5 Read from Variable Area

Read from a variable area by setting the required data in the following command frame.

Command Frame

Slave Function Read start Number of
address  code address elements CRC-16
|| v
Il Il
1 1 2 2
Data name Description

Slave address

Specify the unit number of the ESAR-T/ER-T. Set in
hexadecimal from H'01 to H'63 (1 to 99).

Function code

The function code for Read from Variable Area com-
mand is H'03.

Read start
address

Specify the address of the set value to read. For more
information on addresses, refer to Appendix Setting
Lists (P. A-6).

Number of
elements

Specify the number of set values to read times 2 for the

number of elements. The setting range is H'0002 to

H'006A (2 to 106).

Example: If the number of set values sets is 2, specify
H'0004.

CRC-16

The check code calculated based on the values from the
slave address through the end of the data. For the calcu-
lation method, refer to Example of CRC-16 Calculation
in 7.2 Frames (P. 7-4).

Response

Slave Function Byte
address code  count

Response Frame

Read data
Data 1 Data 1

| | H'03 | | Most sigl;nificant |Least silgnificanl|
1 1 1 Number of elements x 2 bytes
Data n Datan CRC-16
| Most significant | Least significant |
I Il I2
Data name Description

Slave address

The value from the command frame is returned here.

Function code

The received function code is returned here.
In an error response frame, "H'80" is added to the
received function code to indicate that it is an error
response.
Example: Received function code = H'03

Function code in error response frame = H'83

Byte count

Number of bytes of data that were read.

Read data

The set value that was read.

CRC-16

This is the check code calculated from the slave address
through the end of the data. For the calculation method,
refer to Example of CRC-16 Calculation in 7.2 Frames
(P. 7-4).
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® Response Codes

Function | Error
Error name Cause
code code
H02 Variable address Error in the read start address.
error
, Variable data The number of elements
H03 error exceeds the specified range
H'83 p ge.
Operation error Unit error, unit change, display
. unit error, or EEPROM error
H'04
(does not occur when number
of elements is 0).
H'03 - Normal end No error.

® Reading Non-display Data

Set values can be read even if the parameters are set not to be
displayed or are not displayed due to the model.

Command/Response Example

Reading the PV of Channel 1

(Slave address: H'01)
PV of channel 1 (read-only data)
Address: H'0404
Data read: H'000003E8 (100.0°C)

Command: [0404] [0002] [(CRC-16)
Response: [000003E8]| [(CRC-16)
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7.6 Write to Variable Area

Write to a variable area by setting the required data in the following command frame.

Slave  Function
address  code

Write start
address

Command Frame

Write data
Data 1 Data 1

Number of Byte
elements count

| H10 |

| Most significant |Least significant|
I 1

1 1

Number of elements x 2 bytes

Datan Datan CRC-16

| Most significant | Least significant |
Il Il

1
2

Data name

Description

Slave address

Specify the unit number of the ESAR-T/ER-T. Set in
hexadecimal from H'01 to H'63 (1 to 99).

Function code

The function code for the Write to Variable Area com-
mand is H' 10.

First address of
write

Specify the address of the set value to write.
For more information on addresses, refer to Appendix
Setting Lists (P. A-6).

Number of
elements

Specify the number of set values to write times 2 for the

number of elements. The setting range is H'0002 to

H'0068 (2 to 104).

Example: When the number of set values is 2, specify
H'0004.

Byte count

Specify the number of bytes of data to write.

Response

Response Frame

Slave Function  Write start Number of
address  code address elements CRC-16
[ #1o | | |
Il Il
1 1 2 2
Data name Description

Slave address

The value from the command frame is returned here.

Function code

The received function code is returned here.
In an error response frame, "H'80" is added to the
received function code to indicate that it is an error
response.
Example: Received function code = H'10

Function code in error response frame = H'90

Write start
address

The write start address that was received is returned
here.

Number of
elements

The received number of elements.

CRC-16

This is the check code calculated from the slave address
through the end of the data. For the calculation method,
refer to Example of CRC-16 Calculation in 7.2 Frames
(P. 7-4).
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® Response Codes

Function
code

Error
code

Error name

Cause

H'90

H'02

Variable
address error

Error in write start address.

H'03

Variable data
error

* Number of elements and number of
data items do not agree.

* Number of elements times 2 does
not agree with byte count.

* Write data exceeds the setting
range.

H'04

Operation
error

The operating status does not permit

writing. The settings for the write data

are not permitted in the current oper-

ating mode.

* The communications writing
function is disabled.

* Attempted to write to set values in
setting area 1 from setting area 0.

* Attempted to write to Protect Level
set values from another level.

* AT is being executed.

* The program number was changed
during programmed operation.

* User calibration is in progress.

¢ Unit error, unit change, display unit
error, or EEPROM error.

H'10

Normal end

No error

® Writing Non-display Data

It is possible to write set values even if they are set to not be displayed
or are not displayed due to the model. Exercise caution when writing
continuously.

Command/Response Example

Writing the SP Setting Upper Limit and SP Setting Lower Limit param-
eters in the Control Initial Setting Level for channel 1. (Slave address:
H'01)

SP Setting Upper Limit for Channel 1

Address: H'OD1E
Data written: H'00002710 (1000.0°C)

SP Setting Lower Limit for Channel 1
Address: H'0D20
Data written: H'FFFFFC18 (—100.0°C)

Command: [oD 1E][0004 ] [08][ 00 00 27 10 ][ FF FF FC 18][(CRC-16)]
Response: [oD 1E][0004] [(CRC-16)]




7.7 Operation Commands I

7.7 Operation Commands

Operation commands are sent using the following command frame.

Command Frame

Slave Function  Write start
address  code address Write data CRC-16
| | H'06 | H'00 ) H'00 | )
1 1 2 2
Data name Description

Slave address

Specify the unit number of the ESAR-T/ER-T. Set in
hexadecimal from H'01 to H'63 (1 to 99).

Function code

The function code for an Operation Command is H'06.

Write start
address

Specify H'0000 for the Operation Command address.

Write data

Enter the operation code of the operation command
and related information (see table below).

CRC-16

This is the check code calculated from the slave
address through the end of the data. For the calcula-
tion method, refer to Example of CRC-16 Calculation
in 7.2 Frames (P. 7-4).

Operation Commands for the ESAR-T/ER-T are listed in the following

table.

Operation | Description Related information
code Upper Byte Lower Byte
H'00 Communica- | H'O *1 H'0: OFF (disabled)

tions Writing H'1: ON (enabled)
H'01 Run/Reset H'Oto 3, F *2 | H'O: Run, H'1: Reset
H'03 AT Execute H'0to 3, F *2 | H'O: Current PID set number
H'1 to 8: PID set number
H'04 Write Mode H'0 *1 H'0: Backup Mode
H'1: RAM Write Mode
H'05 Save RAM H'0 *1 H'0
Data
H'06 Software H'0 *1 H'0
Reset
H'07 Move to Set- | H'0 *1 H'0
ting Area 1
H'08 Move to Pro- | H'O *1 H'0
tect Level
H'09 Auto/Manual H'Oto 3, F *2 | H'O: Auto Mode
H'1: Manual Mode
H'0A AT Cancel H'0to 3, F *2 | H'0: Cancel
H'0B Parameter H'0 *1 H'0
Initialization
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Response

Operation | Description Related information
code Upper Byte Lower Byte
H'0C Alarm Latch H'O0to 3,F*2 | HO
Cancel
H'0D SP Mode HOto 3, F*2 | H'0: PSP, H'1: RSP, H'2: FSP
H'12 Hold H'0to 3, F *2 | H'0: Hold Cancel
H'1: Hold
H'13 Advance HOto3,F*2 | HO
H'14 Back HOto3,F*2 | HO

*1: Executed for all channels.
*2: Specify the channel.
0: CH1, 1: CH2, 2: CHS3, 3: CH4, F: All channels

Note: When all channels is specified, only enabled channels will
respond and processing will begin from channel 1. If an error is
detected on any one channel, an operation error will occur. If all
channels end normally, a normal end will occur.

Response Frame

Slave Function ~ Write start

address  code address Write data CRC-16
| | H'06 | H'00 ) H'00 | ) )
1 1 2 2 2
Data name Description

Slave address The value from the command frame appears here.

This is the received function code.
In an error response frame, "H'80" is added to the
received function code to indicate that it is an error
response.
Example: Received function code = H'06

Function code in error response frame = H'86

Function code

Beginning
address of write

Beginning address of write that was received.

Written data Received operation command data.

This is the check code calculated from the slave address
through the end of the data. For the calculation method,

CRC-16 refer to Example of CRC-16 Calculation in 7.2 Frames

(P. 7-4).




7.7 Operation Commands I

® Response Codes

Function | Error
Error name Cause
code code
, Variable The variable address is not H'0000.
H'02
address error
Variable data Error in written da_lta.
H'03 error * Incorrect operation code or related
information.
The operating status does not permit
writing.

H'86 * The communications writing func-
tion is disabled. The command will
be received even if the communica-

H'04 Operation tions writing function is disabled.
error ® Cannot process.
See description of commands in 7.9
Commands and Responses (P. 7-
20).
¢ Unit error, unit change, display unit
error, or EEPROM error.
H'06 - Normal end No error

Command/Response Example

Operation Command to Channel 2 (slave address: H'01)

Channel 2 Operation Command
Address: H'0000

Written data: H'0111 (Reset command to channel 2)

Command: [0000] [0111] [(CRC-16)]

Response: [0000] [0111] [(CRC-16)

7-17




I Section 7 Modbus Communications

7.8 Setting Areas

7-18

The E5AR-T/ER-T has two setting areas for communications: Setting
area 0 and setting area 1.

In setting area 0, operation continues. Setting area 0 makes it possible
to perform operations that require operation to be in progress, such as
reading the PV, writing an SP, and starting/resetting operation (Run/
Reset), as well as operations that do not interfere with control. On the
other hand, operations that may change control, such as writing Initial
set values, cannot be performed. (Set values that cannot be written
can still be read.)

In setting area 1, operation is stopped. This makes it possible to
perform operations such as writing Initial set values, which cannot be
written in setting area 0.

When the power is turned ON, setting area 0 is selected. To access
setting area 1, use the Move to Setting Area 1 operation command. To
return to setting area 0 from setting area 1, turn OFF the power or use
the Software Reset operation command.

Software Reset

operation command
<

Setting area 0 \ove to Setting Area 1 Setting area 1
operation command

Operation in progress. Operation stopped.
ns:lfer Description Area
04 Communications Monitor
05 Protect Level
06 Operation Level
07 Adjustment Level
08 Adjustment 2 Level Setting area 0
(Operation in
09 Alarm Set Setting Level progress.)
0A PID Setting Level
0B Approximation Setting Level
18 Program Setting Level
19 Time Signal Setting Level




7.8 Setting Areas I

n:\:;er Description Area
oC Input Initial Setting Level
oD Control Initial Setting Level
OE Control Initial Setting 2 Level
OF Alarm Setting Level Setting area 1
10 Display Adjustment Level (Operation stopped.)
11 Communications Setting Level
12 Advanced Function Setting Level
13 Expansion Control Setting Level
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7.9 Commands and Responses

The E5AR-T/ER-T provides a set of commands that read from variable areas, write to variable areas,
execute operation commands, and execute other services provided by the Modbus communications
protocol. The commands supported by the ESAR-T/ER-T are described below.

B Reading Monitor Values

7-20

Slave Function Read
Command » ok Free" "efea  fwmbeo cacas
| | Hos |
| |
1 1 2 2 2
Monitor value Monitor value
Address Address
Ch Data name Ch Data name
H'0404 PV H'8404 PV
H'0406 Present Set Point H'8406 Present Set Point
H'040A PID Set Number H'840A PID _Set Number
1 Monitor 3 Monitor
H'040C Status H'840C Status
H'040E Program Status H'840E Program Status
H'0410 AIarm Set Number H'8410 Alarr_n Set Number
Monitor Monitor
H'4404 PV H'C404 PV
H'4406 Present Set Point H'C406 Present Set Point
H'440A PID Set Number H'C40A PID Set Number
o Monitor 4 Monitor
H'440C Status H'C40C Status
H'440E Program Status H'C40E Program Status
H'4410 AIarm Set Number H'C410 Alarr_n Set Number
Monitor Monitor

Response

This command is used to read the present values, status, and other
monitor values. The number of elements can be set from H'0004 to
006A (4 to 106) to allow reading monitor values in consecutive
addresses.

When used in setting area 1, the response for the present value and
internal SP will be 0 and the response for the status will be as
indicated in the notes in ESUIR-T Status (Communications) in
Appendix Setting Lists (P. A-8).

Slave Function Byte Read data
address code  count Data 1 Data 1
| | H'03 | | Most significant | Least significant|
1 1

1 1 1 Number of elements x 2 bytes
Datan Data n CRC-16
| Most significant | Least significant| |
1 Il Il
2

The response for a normal end is shown above. For information on
error responses, refer to 7.5 Read from Variable Area (P. 7-11).
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B Reading Set Values

Slave Function  Read start Number of
S, P Feean  med oo
[ [l |
| |
1 1 2 2 2
Description
Address
Ch
Set values in setting area 0
H'0600 to 061C Operation Level
H'0700 to 074A Adjustment Level
H'0800 to 0818 Adjustment 2 Level
H'0900 to 096E Alarm Set Setting Level
H'0A00 to 0A9E PID Setting Level
H'0B00 to OB6E Approximation Setting Level
H'1800 to 183A Program Setting Level
H'1900 to 196C ] Time Signal Setting Level
Set values in setting area 1
H'0C00 to 0C20 Input Initial Setting Level
H'0D00 to 0D36 Control Initial Setting Level
H'OEOQO to OE76 Control Initial Setting 2 Level
H'OF00 to OF2C Alarm Setting Level
H'1000 to 100E Display Adjustment Level
H'1100 to 110C Communications Setting Level
H'1200 to 1218 Advanced Function Setting Level
H'1300 to 133A Expansion Control Setting Level
H'4000 added to above 2 Same set values as channel 1
addresses
H'8000 added to above 3 Same set values as channel 1
addresses
H'C000 added to above 4 Same set values as channel 1
addresses

This command is used to read set values. The number of elements
can be set from H'0004 to 006A (4 to 106) to allow successive reading
of 2 to 53 set values in consecutive addresses.

To specify the variable type or address, refer to Appendix Setting Lists
(P. A-6). The upper limit of an address depends on the variable type.

This command can be used in both setting area 0 and setting area 1.
When used in setting area 1, the response for the remote SP monitor,
ramp SP monitor, and valve opening monitor will be 0 and the
response for the status will be as indicated in the notes in E5LIR-T
Status (Communications) in Appendix Setting Lists (P. A-8).
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Response Slave Function Byte Read data
address code  count Data 1 Data 1

H'03 | | Most significant | Least sipnificant
1 1 1 Number of elements x 2 bytes
Datan Datan CRC-16

] Most significant |Least significant | ‘
1 [ I

The response for a normal end is shown above. For information on
error responses, refer to 7.5 Read from Variable Area (P. 7-11).

B Writing Set Values in Protect Level

Slave Function  Write start Number of Byte
Command address  code address elements count Write data CRC-16

| H'10 | | H0002 | Ho4 |
| | | | |
1 1 2 2 1 4 bytes 2
Address Parameter

H'0500 Operation Adjustment Protection

H'0502 Initial Setting Protection

H'0504 Setting Change Protection

H'0506 PF Key Protection

This command writes set values in the Protect Level. Refer to 4.1
Setting Levels and Key Operations (P. 4-2) for information on Protect
Level.

This command is used in setting area 0. If used in setting area 1, an
error will result.

To use this command, first enable using the communications writing
function by executing the Communications Writing operation
command, and then move to Protect Level by executing the Move to
Protect Level operation command.

Slave Function  Write start Number of
Response address  code address elements CRC-16
L[] |
Il Il
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.6 Write to Variable Area (P. 7-13).

7-22



7.9 Commands and Responses I

B Writing Set Values

Slave  Function ~ Write start Number of Byte Write data
address  code address elements count Data 1 Data 1
| | H'10 | | Most si?nificant |Least siqnificant|
Il Il
1 1 2 2 1 Number of elements x 2 bytes
Datan Data n CRC-16
| Most sigllnificant | Leastsignificant| |
2
Description
Address
Ch
Set values in setting area 0
H'0600 to 061C Operation Level
H'0700 to 074A Adjustment Level
H'0800 to 0818 Adjustment 2 Level
H'0900 to 096E Alarm Set Setting Level
H'0A00 to 0A9E PID Setting Level
H'0BOO0 to 0B6E Approximation Setting Level
H'1800 to 183A Program Setting Level
H'1900 to 196C Time Signal Setting Level
1
Set values in setting area 1
H'0C00 to 0C20 Input Initial Setting Level
H'0D00 to 0D36 Control Initial Setting Level
H'OEOQO to OE76 Control Initial Setting 2 Level
H'OF00 to OF2C Alarm Setting Level
H'1000 to 100E Display Adjustment Level
H'1100 to 110C Communications Setting Level
H'1200 to 1218 Advanced Function Setting Level
H'1300 to 133A Expansion Control Setting Level
H'4000 added to above 2 Same set values as channel 1
addresses
H'8000 added to above 3 Same set values as channel 1
addresses
H'C000 added to above 4 Same set values as channel 1
addresses
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Response

This command is used to write set values. The number of elements
can be set from H'0004 to 0068 (4 to 104) to write from 2 to 52 set
values at consecutive addresses.

To specify the variable type and address, refer to Appendix Setting
Lists (P. A-6).

Parameters in setting area 1 can be written from setting area 1. An
operation error will occur if parameters are written from setting area 0.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

To store the set values for Operation or Adjustment Level in EEPROM,
select "Backup Mode" and execute the RAM Write Mode command. If
"Backup Mode" is not selected, the set values will not remain in
memory when the power is turned OFF. For more information on the
above levels, refer to 4.1 Setting Levels and Key Operations (P. 4-2).

Slave Function  Write start Number of
address _code address elements CRC-16
[ Lwo]
] ]
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.6 Write to Variable Area (P. 7-13).

B Communications Writing
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Command >

Slave Function ~Write start Operation  Related

Response

address  code address code information CRC-16
| H06 | HO00  HO0 | HoO .
1 1 2 2 2
Related ——
. . Description
information
H'00 Communications Writing Disabled
H'01 Communications Writing Enabled

This command is used to enable or disable the communications
writing function. It changes the setting of the Communications Writing
parameter.

When the communications writing function is disabled, communica-
tions cannot be used to write set values or send operation commands,
such as the Run/Reset operation command.

The default setting is "Communications Writing Disabled."

This command can be used in both setting area 0 and setting area 1.

Slave Function Write start Operation  Related
address  code address code information CRC-16

| H'06 | H00 | H00 | H'00 |

1 1 2 2 2
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H Run/Reset

Command )

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Slave Function Write start Operation Related
address  code address code information CRC-16

Response

| | H'06 | H'00 ) H'00 | H01 | |

1 1 2 2 2
Related Description
LR Ch Control state
H'00 Run
]
H'01 Reset
H'10 Run
2
H11 Reset
H'20 Run
3
H'21 Reset
H'30 Run
4
H'31 Reset
H'FO Run
All
H'F1 Reset

This command is used to start or reset control.
This command is used in setting area 0.

When the control mode is set to cascade control, perform the Run/
Reset operation command for channel 2.

If "All" is selected for the channel, only the channels that are enabled
will be affected by this command.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave Function Write start Operation  Related
address  code address code information CRC-16

| | H'06 | H'00 | H'00 | H'01 | |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).
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Bl AT Execute

7-26

Response

Slave Function Write start Operation  Related
address  code address code information CRC-16

| | H06 | H00 | H00 | H'03 |

1 1 2 2 P
Related Description
information ch Command mode

00: Current PID set number

H00 to 08 1| 0110 08: PID set number 1 to 8

10: Current PID set number

H10to 18 2 11 to 18: PID set number 1 to 8

20: Current PID set number

H'20 to 28 3 21 to 28: PID set number 1to 8

30: Current PID set number

H30to 38 4 | 3110 38: PID set number 1 to 8

FO: Current PID set number

HFOtoF8 | Al | 40 F8: PID set number 1 to 8

This command executes AT. On the E5AR-T/ER-T, the PID set
number must be specified when executing AT.

To specify the current PID set number (the PID set currently used for
operation), set the lower byte of the related information to 0.

This command is used in setting area 0. An operation error will occur if
it is used in setting area 1. An operation error will also occur in the
following cases:
¢ If the Run/Reset parameter is set to “Reset” for the
specified channel
e If the Auto/Manual parameter is set to “Manual” for the
specified channel

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave Function Write start Operation Related
address  code address code information  CRC-16

| | H'06 | H'00 | H'00 | H'03 | |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).
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H AT Cancel

Response

Bl Write Mode

Slave Function Write start Operation  Related
address  code address code information CRC-16

| | H06 | H'00 | H'00 | H'0A |

1 1 2 2 5
Related Description

information Ch e T—
H'00 1 AT Cancel
H'10 2 AT Cancel
H'20 3 AT Cancel
H'30 4 AT Cancel
H'FO All AT Cancel

This command cancels AT.

This command is used in setting area 0. An operating error will occur if
it is used in setting area 1. An operation error will also occur in the
following cases:

¢ If the Run/Reset parameter is set to “Reset” for the

specified channel
e If the Auto/Manual parameter is set to “Manual”’ for the
specified channel

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave Function  Write start Operation Related
address __code address code _information CRC-16

| H'06 | H'00 ) H'00 | H'0A ) )
1 1 2 2 2
The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Slave  Function Write start Operation  Related
address  code  address code information CRC-16

| | H06 | H'00 | H'00 | H'04 |

1 1 2 2 2
Related o
. . Description
information
H'00 Backup Mode
H'01 RAM Write Mode

This command is used to select the Backup Mode or RAM Write
Mode.

The default setting is “Backup Mode.”

This command can be used in both setting area 0 and setting area 1.
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Response

Bl Save RAM Data

7-28

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Write mode Description

When communications are used to write set values in
the Operation, Program Setting, Adjustment, Adjust-
Backup Mode ment 2, Alarm Set Setting, PID Setting, Time Signal
Setting, or Approximation Setting Level, the data is
also written to EEPROM.

When communications are used to write set values in
the Operation, Program Setting, Adjustment, Adjust-
ment 2, Alarm Set Setting, PID Setting, Time Signal
Setting, or Approximation Setting Level, the data is
not written to EEPROM.

When SP tracking or PV tracking is ON and the mode
is changed to Remote SP Mode or Manual Mode, the
SP is not written to EEPROM.

When a change is made to a parameter setting using
a key operation, the data is written to EEPROM.

RAM Write Mode

When the write mode is changed from RAM Write Mode to Backup
Mode, the set values in the Operation, Program Setting, Adjustment,
Adjustment 2, Alarm Set Setting, PID Setting, Time Signal Setting, and
Approximation Setting Levels are written to EEPROM. Each level is
described in 4.1 Setting Levels and Key Operations (P. 4-2).

7

The time required for RAM backup depends on the num-
ber of settings that were changed in RAM Backup Mode.
The more settings that were changed, the longer the time
required. For example, if all settings in Operation, Pro-
gram Setting, Adjustment, Adjustment 2, Alarm Set Set-
ting, PID Setting, Time Signal Setting, and Approximation

Levels were changed, the most time would be required,

which is about 5 seconds.
. J

Slave Function Write start Operation  Related
address _code address code information  CRC-16

| H'06 | H'00 ) H'00 | H'04 )
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Slave Function Write start Operation Related
address  code address code information  CRC-16

| | H'06 | H'00 ) H'00 | H'05 ) H'00 |
1 1 2 2 2

This command writes the set values in the Operation and Adjustment
Levels to EEPROM. Operation and Adjustment Levels are described
in 4.1 Setting Levels and Key Operations (P. 4-2).

This command can be used in both setting area 0 and setting area 1.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.
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Slave Function Write start  Operation  Related
Response address  code address code information CRC-16
| | H'06 | H'00 ) H'00 | H'05 ) H'00 |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

B Software Reset

Slave Function  Write start Operation Related
Command address  code address code information  CRC-16
| | H'06 | H'00 | H'00 | H'06 | H'00 |
1 1 2 2 2

A software reset causes the same operation as turning the power OFF
and ON.

This command can be used in both setting area 0 and setting area 1.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave Function Write start Operation  Related
Response address code address code information CRC-16
| | H'06 | H'00 | H'00 | H'06 | H'00 |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

H Move to Setting Area 1

Slave Function Write start Operation  Related
Command address  code address code information CRC-16
| | H'06 | H'00 | H'00 | H07 | H'00
1 1 2 2 2

Use this command to move to setting area 1.

The command is used in setting area 0. Nothing happens if the
command is used in setting area 1.

If the command is used when the Initial Setting Protection parameter is
set to 2 (Disable Move to Input Initial Setting Level), an operation error
will occur.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.
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Slave Function Write start Operation  Related
Response address code  address code information CRC-16
| | H'06 | H'00 ) H'00 | H'07 ) H'00 |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Bl Move to Protect Level

> Slave  Function Write start Operation Related
Command address  code address code information  CRC-16
| | H'06 | H'00 | H'00 | H'08 | H'00 | | ‘
1 1 2 2 2

Use this command to move to Protect Level. Protect Level is described
in 4.1 Setting Levels and Key Operations (P. 4-2).

This command is used in setting area 0. If used in setting area 1, an
operation error will result.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave Function Write start Operation Related
ReSponse address  code address code information CRC-16
| | H'06 | H'00 | H'00 | H'08 | H'00 |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

B Auto/Manual
Slave Function Write start  Operation  Related
Command address  code address code information CRC-16

| | H'06 | H'00 ) H'00 | H'09 )

1 1 2 2 2
Related Description
information Ch Command mode
H'00 ] Auto
H'01 Manual
H10 Auto
2
H11 Manual
H'20 Auto
3
H'21 Manual
H'30 A Auto
H'31 Manual
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Response |

Related Description
information | ¢y Command mode
H'FO Auto
All
H'F1 Manual

Use this command to select automatic or manual operation.

This command is used in setting area 0. If used in setting area 1, an
operation error will result.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

When the control mode is set to cascade control, perform the Auto/
Manual operation command for channel 2.

Slave  Function Write start Operation  Related
address  code address code information CRC-16

| H'06 | H'00 ) H'00 | H'09 ) )
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

B Parameter Initialization

Response

Slave Function Write start Operation Related
address code address code information  CRC-16

| | H'06 | H'00 | H'00 | H'0B | H'00 |
1 1 2 2 2

This command returns all settings to the default settings.

This command is used in setting area 1. If used in setting area 0, an
operation error will result.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave  Function Write start Operation Related
address  code address code information CRC-16

| | H'06 | H'00 ) H'00 | H'0B ) H'00 |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).
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H Alarm Latch Cancel

H SP Mode
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Command )

Slave Function Write start  Operation Related

Response

Command >

address code address code information CRC-16
| H06 | Hoo | Hoo | HOC |
1 1 2 2 2
Related Description
information | cp Command mode
H'00 1 Alarm Latch Cancel
H'10 2 Alarm Latch Cancel
H'20 3 Alarm Latch Cancel
H'30 4 Alarm Latch Cancel
H'FO All Alarm Latch Cancel

This command cancels alarm latch. The command is used when the
alarm latch function is in use.

This command can be used in both setting area 0 and setting area 1.
If AT is being executed for the specified channel, an operation error
will occur.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave Function Write start ~ Operation  Related
address  code address code information CRC-16

| | H'06 | H'00 ) H'00 | H0C ) )
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Slave Function Write start  Operation Related

address code  address  code information CRC-16
| H06 | Ho0 | Hoo | HOD |
1 1 2 2 2
Related Description
information | cpy Command mode
‘00" Program SP
‘01" 1 Remote SP
"02" Fixed SP
"10" Program SP
11" 2 Remote SP (Close Cascade)
12" Remote SP (Open Cascade)
21" Remote SP
22" ° Fixed SP
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H Hold

Response

Related Description
information Ch Command mode
"31" Remote SP

4
"32" Fixed SP
"F1" Remote SP
All
"F2" Fixed SP

Use this command to select the SP Mode. Refer to SP Modes in 5.7
Program Operation Functions (P. 5-31) for details on the SP Mode.

This command can be used in both setting area 0 and setting area 1.
If AT is being run in the specified channel, an operation error will
occur.

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave  Function Write start Operation Related
address code  address code information  CRC-16

| | H'06 | H'00 ) H'00 | HOD ) )
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Slave Function Write start ~ Operation Related

address  code address code information CRC-16
| H06 | Hoo | Hoo | Hi2 .
1 1 2 2 2
Related Description
information | cp Command mode
"00" ] Hold Cancel
"01" Hold
"10" » Hold Cancel
"1 Hold
"20" Hold Cancel
3
"21" Hold
"30" . Hold Cancel
"31" Hold
"FO" Hold Cancel
All
"F1" Hold

This command starts or cancels the hold operation.

This command is used in setting area 0. An operation error will occur if
it is used is setting area 1.
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Operation errors will also occur in the following cases:
* If AT is being executed

* If the specified channel is being reset or is on standby

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Response Slave Function Write start Operation Related
address  code  address code information  CRC-16
| | H'06 | H'00 | H'00 | H'12 |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Bl Advance

Slave Function Write start  Operation Related
Command address code address code information  CRC-16
| | H'06 | H'00 | H'00 | H'13 | | |

1 1 2 2 2
Related Description

information Ch Command mode
"00" 1 Advance
10" 2 Advance
"20" 3 Advance
"30" 4 Advance
"FO" All Advance

This command executes an advance operation. Operation will move to
the beginning of the next segment.

This command is used in setting area 0. An operation error will occur if
it is used in setting area 1.

Operation errors will also occur in the following cases:
* If AT is being executed

* If the specified channel is being reset or is on standby

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Response Slave  Function Write start Operation  Related
address code  address code information  CRC-16
| | H'06 | H'00 | H'00 | H'13 | |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).
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Bl Back

Response

Bl Echoback Test

Response

Slave Function Write start  Operation Related

address _code address code information CRC-16
| | H'06 | H'00 | H'00 | H'14 | |
1 1 2 2 2
Related Description
information | ch Command mode
00" 1 Back
"10" 2 Back
"20" 3 Back
"30" 4 Back
"FO" All Back

This command executes a back operation. Operation will move to the
beginning of the current segment.

This command is used in setting area 0. An operation error will occur if
it is used in setting area 1.

Operation errors will also occur in the following cases:
e If AT is being executed

* If the specified channel is being reset or is on standby

To use this command, the communications writing function must be
enabled using the Communications Writing operation command.

Slave  Function Write start Operation Related
address  code  address code information

| | H'06 | H'00 | H'00 | H14 | |
1 1 2 2 2

CRC-16

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).

Slave Function  Write start
address  code address Test data CRC-16
| | H'08 | H'00 | H'00 | | |

1 1 2 2 2

This command is used to perform an echoback test.
The command can be used in any state of the ESAR-T/ER-T.

The test data can be any two bytes of hexadecimal data.

Slave Function  Write start
address  code address Test data CRC-16
| | H'08 | H'00 | H'00 | | |
1 1 2 2 2

The response for a normal end is shown above. For information on
error responses, refer to 7.7 Operation Commands (P. 7-15).
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I Section 8 Parameters

8.1 Using this Section

® Marks Used in this Section

r—

nl

Setting

"

Monitor

Q)

Operation

Referen?

Indicates the description of the meaning and function of the parameter.

Indicates the setting range and initial setting of the parameter.

Indicates parameters used for monitor values.

Indicates the description of a procedure for operating the ESAR-T/ER-
T.

Indicates where a parameter is described and notes related to param-
eters.

@ Conditions for Displaying Parameters

A parameter will only appear on the display of the ESAR-T/ER-T when
the conditions for use of the parameter are satisfied. (Conditions for
use are indicated to the right of the parameter name.) Protected
parameters, however, are not displayed regardless of the conditions
for use, although they are in effect.

For parameters that can be set separately for each channel on a
Controller with more than one input, appears to upper left of the
parameter in this section.

[CH}
[ R
AT run/stop LY~ ]
During control using advanced PID control
|
\ ‘ !
Setting data name Conditions for use
Display text
(Display No. 1)

Indicates a parameter that can Level indication
be set separately for each channel. (Display No. 3)

® Order of Parameters

8-2
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8.2 Protect Level (L PrtE) I

8.2 Protect Level (L.Frk)

Protect Level consists of four types of protection: Operation Adjustment Protection, Initial Setting
Protection, Setting Change Protection, and PF Key Protection. Each is used to protect the corresponding
settings and prevent accidental changes to the settings.

@ Level Changes at Startup Up To Protect Level

f__+__-_--__-_--_-__-__\

)] |operaton |[——]Program Adjustment Adjustment 2| |
Level Setting Level Level _ Level
| o L Ady LR |
[Tkey [Tkey [Tkey
| Clkeyless less than 1s less than 1 s lessthan 1s | Jkeyless ||
l than1s than1s l
l épprommatlon Time Signal PID Setting |¢—— élat;m Set |
etting Setting Level etling
) Lol EEE C Level 5] Lovel L)
[ Tkey less [ Tkey less [ Ikey less
e e O e e e e DS e IS e S
[+ 1s [+ 3 (I control in progress
or longer or longer
Protect
Level [ ]

@ Parameter Changes within Protect Level

Protect Level |7 F-E]
- o) |OAPT:
Operation Adjustment Protection
> Ylo-4

l

& ICPT:
== " ‘- 4 Inmal Setting Protection

b WTPT:
Setting Change Protection
oFF| OFF(0)/ON(1)

3|

H@

il
]

1| PEPT:
F', '- PF Key Protecnon
OFF(O)/ON

8-3
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Operation Adjustment Protection =~ aRFE LPrE
Initial Setting Protection LLPE
Setting Change Protection YEPE
PF Key Protection PEPE

The parameters that are protected are indicated below. Default
settings are shaded.

¢ Operation Adjustment Protection
/ This function restricts key operation in Operation Level, Program
Setting Level, Adjustment Level, Adjustment 2 Level, Alarm Set
Setting Level, PID Setting Level, Time Signal Setting Level, Approxi-
mation Setting Level, and Monitor Item Level.

Operation Level Program Setting Alarm Set Setting
) Level, Level, PID Setting
Set PV, Fixed Adjustment Level, Time Signal
. I P Level Setting Level,
Setting value SP, or Other evel, and Approximation
Program Adjustment 2 Level and Monitor
Number Level Item Level
0 Enabled Enabled Enabled Enabled
1 Enabled Enabled Enabled Prohibited
2 Enabled Enabled Prohibited Prohibited
3 Enabled Prohibited Prohibited Prohibited
4 Restrictions * | Prohibited Prohibited Prohibited

* The Program No. parameter is prohibited.

Enabled: No restrictions (Parameters can be displayed or changed,
and the level can be entered.)

Restrictions: Some restrictions apply. (Parameters can be displayed
but not changed.)

Prohibited: The parameters are completely protected. (Parameters
cannot be displayed and the level can be entered.)

¢ Initial Setting Protection
/ Restricts movement to the Input Initial Setting Level, Control Initial
Setting Level, Control Initial Setting 2 Level, Alarm Setting Level,
Display Adjustment Level, and Communications Setting Level.

Move to Control initial Setting,

() Set Move to Input Initial Control Initial Setting 2, Alarm
value Setting Level Setting, Display Adjustment, and
Setting Communications Setting Level

Enabled (displays

0 Advanced Function Set- Enabled
ting Level)
Enabled (Does not

1 display Advanced Enabled
Function Setting Level)

2 Prohibited Prohibited
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8.2 Protect Level (L PrtE) I

* When the Initial Setting Protection parameter is set to 2, nothing
happens when the Level Key is held down for 1 second or more to
move to Input Initial Setting Level from Operation Level, Program
Setting Level, Adjustment Level, Adjustment 2 Level, Alarm Set
Setting Level, PID Setting Level, Time Signal Setting Level, Approxi-
mation Setting Level, or Monitor Item Level. (The display will also not
flash to indicate the move.)

 Setting Change Protection
/ Prevents use of the [A] and [¥] Keys.

Set Changing set values Exceptions
() value using key operations
i OFF Enabled -
Setting
* All parameters in Protect Level
* Move to Advanced Function Set-
ting Level

ON Prohibited * Move to Calibration Level
* Program Editing
* Segment Editing
* Display Set Setting Level
* Display PID Selection

* The Setting Change Protection parameter is set to “OFF” by default.

* PF Key Protection
/ Prevents use of the PF1 and PF2 Keys.

Set . . :
a value Changing set values using key operations
Setting OFF PF1/PF2 Keys are enabled
PF1/PF2 Keys are disabled (operation as a function key and
ON S
channel key is disabled)

* The PF Key Protection parameter is set to “OFF” by default.
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8.3 Operation Level ( )

Display this level to operate the control system. The SP can be set and the PV monitored in this level.

@ Level Changes at Startup Up To Operation Level

Power ON
I —| g;%?r:zm Adjustment Adjustment 2
Level Level = Level
| [ Ckey Level [ ) Olkey z

|
|
lr\ key less less than 1's lessthan 1s lessthan 1's [Tkey less l
|
|

than1s than1s

| Approximation ) €= f" Time Signal PID Setting |« [(Alarm Set
CUEEED oy \ o T e, L0 o A
Tlkey evel Tl key L. evel |L.ALn

[T key
less than 1 s less than 1 s less than 1 s j
- — e e w—r EEr em S e -

O Control in progress

@ Parameter Changes within Operation Level

Operation Level | [ ]

853 PV/Manual MV
| (Position-proportional control

SEG.T: Elapsed Segment Time
models: PV/Valve Opening)*1

AAAL Monitor

SEG.R: Remaining Segment

P i Time Monitor

Program No., Segement No.

,-F'k,—, RPTM: Program Execution
PRG: Program No. o Repetition Monitor

11032
RSP: Remote SP Monitor
HOLD: Hold
OFF/ON
‘ O: MV Monitor (Heating)
Rty |ADV: Advance
5FF |OFF/ON
= C-0: MV Monitor (Cooling)
I H |BAck: Back
5FF| OFF/ON

V-M: Valve Opening Monitor

.~ |STBM: Remaining Standby
non
i

Time Monitor
'- R-R: Run/Reset
o RUN/RST
FPrL .k |PRGT: Elapsed Program
500 Time Monitor AT |
-M: Auto/Manual

AUTO/MANU

*1 In manual mode
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|CH
Manual MV

Manual operation

e This parameter sets the MV or valve opening during manual
operation. On a Standard Control Model the MV is changed by
pressing the and Keys. On a Position-proportional Control
Model, the [Al Key turns ON the open side and the [¥] Key turns ON
the close side.

¢ On a Standard Control Model, Display No. 1 shows the PV and
Display No. 2 shows the MV.

] a0
{ CH b U = A Present value (PV)
§ ¢ {E I L Manipulated variable (MV)
Y
 romm | v TOTOTIa
s [ e o | s Y s Y s [ s Y s |

MANU indicator lights.

When changed with the [&] and [¥] Keys, the MV is output once every
50 ms.

* When a potentiometer is connected to a Position-proportional
Control Model, Display No. 1 shows the PV and Display No. 2 shows
the valve opening. When a potentiometer is not connected to a
Position-proportional Control Model, Display No. 2 shows “----- s

With potentiometer Without potentiometer
[} b O I [} b o |
- = e - Present value - = = -—— Present value
foH LT ey (oh QDT ey
%% {f Ll T Valve opening % A — Valve opening
)
ARl AAnL
"MANU" lights up "MANU" lights up

* In Manual Mode, operation is performed manually and the MANU
indicator lights.

¢ The Manual Output Method parameter is used to select the MV that
is used when entering Manual Mode. The MV prior to entering
Manual Mode can be held, or the Manual MV Initial Value parameter
can be used.

» Switching between Manual Mode and Auto Mode is accomplished
using the PF Key, or with the Auto/Manual parameter in Operation
Level. If either the PF1 Setting parameter or PF2 Setting parameter
is set to “A-M,” the Auto/Manual parameter will not appear in
Operation Level and only the PF Key is used for switching.

¢ Switching between Auto and Manual with a PF Key
To switch modes, hold down the PF Key for at least one second in
Operation Level, Program Setting Level, Adjustment Level,
Adjustment 2 Level, Alarm Set Setting Level, PID Setting Level,
Time Signal Setting Level, Approximation Setting Level, Monitor
Item Level, or Protect Level.
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8-8

@

Setting

Reference

—/

e Switching between Auto and Manual Using the Auto/Manual

Parameter

To switch modes, change the setting of the Auto/Manual
parameter in Operation Level.

* During cascade control, if the primary loop is switched to Manual
Mode when the secondary loop is in any of the following conditions,
the manual MV is disabled.

¢ The SP mode of the secondary loop is set to “Fixed SP” (cascade

open).

¢ The secondary loop is in Manual Mode.

e The operation set to be performed at an error is being performed
for the secondary loop.

¢ Standard Control Models

Control method

Setting range

Unit

Default value

Standard

-5.0t0 105.0

%

*1

Heating/cooling

-105.0t0 105.0

%

*1

*1 The Manual Output Method parameter (Expansion Control Setting
Level) selects the MV that is used when Manual Mode is entered.
The MV prior to entering Manual Mode can be held, or the Manual
MV Initial Value parameter can be used.

* Position-proportional Control Models

Control method

Monitor range

Unit

Position-
proportional

-10.0t0 110.0

%

® Related Parameters
Auto/Manual (Operation Level) (P. 8-15)
PF1 Setting and PF2 Setting (Advanced Function Setting Level)

(P. 8-89)

Manual Output Method and Manual MV Initial Value (Expansion
Control Setting Level) (P. 8-101)




8.3 Operation Level ( ) I

CH!

Present Value (PV)/Present Set Point

r~

O

Setting

Referen?

* Display No. 1 shows the PV and Display No. 2 shows the present set

point.

* The Program SP, Fixed SP, or the Remote SP is shown depending
on the selected SP mode. For a Remote SP, the value can only be

monitored.
Program SP or Remote SP Mode

Fixed SP Mode

— Present value (PV)

— Monitor only

— Program No.

— FSP indicator flashes

— Present value (PV)
— Fixed SP

— Program No.

Segment No. Segment No.

* The decimal point position is determined by the selected sensor for

a temperature input, and by scaling for an analog input. If the PV
Decimal Point Display parameter is set to “OFF” for a temperature
input, digits below the decimal point are not shown.

Monitor range Unit

Refer to Appendix Sensor Input Set-
PV ting Ranges and Display/Control EU
Ranges (P. A-4)

Setting or monitor range Unit | Default value

Program SP or Fixed SP: SP lower

limit to SP upper limit EU 0

Present

Remote SP: Remote SP lower limit to
remote SP upper limit EU -
The SP limits are in effect.

Set Point

@® Related Parameters

Input * Type (Input Initial Setting Level) (P. 8-50)

Input* Temperature Units (Input Initial Setting Level) (P. 8-51)
Scaling Input Value 1, Scaling Display Value 1, Scaling Input Value
2, Scaling Display Value 2, and Decimal Point Position (Input Initial
Setting Level) (P. 8-51)

Remote SP Upper Limit and Remote SP Lower Limit (Input Initial
Setting Level) (P. 8-52)

PV Decimal Point Display (Input Initial Setting Level) (P. 8-53)

SP Upper Limit and SP Lower Limit (Control Initial Setting Level) (P.
8-57)

SP Mode (Adjustment Level) (P. 8-24)
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CH!

Program No.

3

L ]

-
nl

Setting

Referen?

* This parameter sets the number of the program to be executed.

¢ This parameter can be set only during a reset.

Setting or monitor range Unit | Default value

1 to 32 (See note.) 1

Note:The range depends on the values set for the Independent
Operation/Coordinated Operation parameter and Number of
Segments parameter.

® Related Parameters
Independent Operation/Coordinated Operation (Control Initial
Setting Level) (P. 8-59)
Number of Segments (Control Initial Setting Level) (P. 8-60)

(CH.

Hold

O

0
-
Qo

]

Running

8-10

r~

Operation

Referen?

* This parameter is used to hold the timer for program operation.

The hold is cleared by executing a reset or executing a clear hold
command.

The hold is enabled when this parameter is set to an.

The default is @F F: Clear Hold.

@ Related Information
5.7 Program Operation Functions (P. 5-28)
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CH!

Advance

Ay [ ]

Running

r~

Operation

Referen7

* This parameter is used to advance the program to the beginning of
the next segment. If the advance operation is executed during a
hold, the program is advanced to the beginning of the next segment
and the hold status is continued.

* The set value is @F F when switching to this parameter.

e Change the set value to an to advance the program to the next
segment.

* When the advance command execution has been completed, the set
value will automatically return to o~ F.

@ Related Information
5.7 Program Operation Functions (P. 5-28)

CH!

Back

LAY ]

Running

r~

Operation

Reference

—/

e This parameter is used to return the program to the start of the
segment being executed. If the back operation is executed during a
hold, the program returns to the beginning of the segment being
executed and the hold status is continued.

* The set value is @F F when switching to this parameter.

* Change the set value to an to return to the beginning of the current
segment.

* When the back command execution has been completed, the set
value will automatically return to aF F.

@ Related Information
5.7 Program Operation Functions (P. 5-28)

8-11



I Section 8 Parameters

CH!

Remaining Standby Time Monitor StbA |:|
Elapsed Program Time Monitor Prik Running
Elapsed Segment Time Monitor SELE
Remaining Segment Time Monitor SEL-

These parameters are used to monitor the progress of the program.

e The Remaining Standby Time Monitor parameter monitors how
/ much standby time is remaining.

* The Elapsed Program Time Monitor parameter monitors how much
time has elapsed since the start of the current program.

* The Elapsed Segment Time Monitor parameter monitors how much
time has elapsed since the start of the current segment.

* The Remaining Segment Time Monitor monitors how much time is
left for the current segment.

;l Control Monitor range Unit
Remaining Standby Time Monitor 0.00 to 99.59 h.min
Monitor Elapsed Program Time Monitor 0.00 to 99.59 or program time
Elapsed Segment Time Monitor 0.00.0 t0 99.59.9 unit
Remaining Segment Time Monitor

@ Related Information
Refere“? 5.7 Program Operation Functions (P. 5-28)

@ Related Parameters
Standby Time (Adjustment Level) (P. 8-28)

(CH.

Program Execution Repetition Monitor rPEA I:I

Running

e This parameter is used to monitor the number of times a program
/ has been repeated.

zl Monitor range Unit
0t0 9,999 times

Monitor

® Related Information
R‘”‘”‘*“? 5.7 Program Operation Functions (P. 5-28)

® Related Parameters
Program Repetitions (Program Setting Level) (P. 8-21)
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CH!

Remote SP Monitor

e

]

Program SP or Fixed SP Mode with remote SP or
Coordinated operation with fixed SP

r~

"

Monitor

Reference

—/

* This parameter is used to monitor the remote SP while in Program
SP or Fixed SP Mode.

* In Remote SP Mode, the remote SP can be monitored on Display
No. 2 of the Present Value (PV)/Present Set Point display.

Monitor range Unit

Remote SP lower limit to remote SP upper limit

The SP limits are in effect. EU

® Related Parameters
Present Value (PV)/Preset Set Point (Operation Level) (P. 8-9)
SP Mode (Adjustment Level) (P. 8-24)
Remote SP Upper Limit and Remote SP Lower Limit (Input Initial
Setting Level) (P. 8-52)
Control Mode (Control Initial Setting Level) (P. 8-58)

CH

MV Monitor (Heating)

5 [ 1]

Standard control or heating/cooling control

r~
"

Monitor

This parameter monitors the heating MV during operation.

* This parameter monitors the MV of standard control and the heating
MV of heating/cooling control.

Control Monitor range Unit
Standard -5.0t0 105.0 %
Heating/ | 4 45 105.0 %
cooling
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CH!

MV Monitor (Cooling)

]

Heating/cooling control

"
'
(Y]

r~

"

Monitor

Referen?

This parameter monitors the cooling MV during operation.

* This parameter monitors the cooling MV during heating/cooling
control.

Control Monitor range Unit
Heating/ 0.0 t0 105.0 %
cooling

® Related Parameters
Control Mode (Control Initial Setting Level) (P. 8-58)

CH

Valve Opening Monitor

ued L]

Position-proportional Control Model

r~

"

Monitor

Referen7

8-14

This parameter monitors the amount of valve opening during
operation.

e This parameter monitors the amount of valve opening during
position-proportional control.

e A potentiometer can be connected and the Motor Calibration
parameter can be executed to monitor the amount of valve opening.

Control Monitor range Unit
Position-
propor- -10.0to 110.0 %
tional

® Related Parameters
Control Mode (Control Initial Setting Level) (P. 8-58)
Motor Calibration (Control Initial Setting 2 Level) (P. 8-72)
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CH!

Run/Reset

QN

Operation

Reference

—/

* Use this parameter to start and stop program operation.

e The default setting is ~5& (Reset).

Press the [A] and ] Keys to select -4 (Run) or -5t (Reset). When
“Reset” is selected, the RST indicator will light.

@ Related Information
4.12 Starting and Stopping Operation (P. 4-41)

® Related Parameters
PF1 Setting and PF2 Setting (Advanced Function Setting Level)
(P. 8-89)

CH!

Auto/Manual

o7 .

PF1 setting # Auto/Manual
and
PF2 setting # Auto/Manual

~

Operation

Reference

—/

* Use this parameter to select Auto or Manual Mode.
e The default setting is AtiEa (Auto).

Press the [Al and [¥] Keys to select Atk o (Auto) for Auto Mode, or ARnl!
(Manual) for Manual Mode. When Manual Mode is selected, the MANU
indicator lights.

e This parameter does not appear if either the PF1 Setting or PF2
setting parameter is set to Auto/Manual.

@® Related Information
4.13 Manual Operation (P. 4-47)

® Related Parameters
PF1 Setting and PF2 Setting (Advanced Function Setting Level)
(P. 8-89)
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8.4 Program Setting Level ( )

The Program Setting Level parameter is used to make the SP, time, rate of rise, and other program

settings.

The Program Editing parameter, the first parameter displayed under Program Setting Level, is used to

move to each program.

@ Level Changes at Startup Up To Program Setting Level

Power ON
______________________ S

Ve
J (operation ] fProgram Setting Adjustment Adjustment 2 |
Level Level —J Level A Level
I key| [Tkey | | l
ey less ey less key less
L key less than 1 [T key less
: than1s than1s an 1s than 1s than 1s :
Approximatiom. Time Signal ) N "
| Setting Level Setting e EID ?emng i\\eirer? Set Settind |
| | eve = =
J LEED ey J ey TP D) key ey |
t lessthan 1s lessthan 1s lessthan 1s

O Control in progress

® Parameter Changes within Program Setting Level

8-16

| Program Setting Level | 1]

PRG.N: Program Editing
Program 1

=~ ~ 32 Program 32

S - 6 S-NO: Number of Segments Used
8] Select 1 or a higher number of segments

Y Number of
32 | Segments Used
=

CH .
PID: PID Set No.
. =] 0to8
SP: Segment Set Point

SP Lower Limit to
P CH
SP Upper Limit [CH] b 2| ALm: Alarm set No.
! |11to 4 (See note.)
-

TIME: Segment Time
0.00 to 99.59 or
0.00.0 to 99.59.9

WAIT: Wait

OFF/ON RPT: Program Repetitions
0to 9,999

SGO.1: Segment Output 1 '-@

OFF/ON ,'_ L ,-.,U LINK: Program Link Destination
n
g

0to 32
= S = = 07]SGO.10: Segment
Lo iy Output 10
2EE|OFF/ON

3l

4]

Note: For coordinated operation CH2 to 4 or
cascade control secondary side: 0 to 4
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CH!

Program Editing

o

rln ]

CH1 or
CH2 for independent operation

=

Setting

The Program Editing parameter is used to make program settings.

* This parameter is used to set the program number of the program.

Setting range Unit Default value
1to 32 - See note.

Note:The default program is the selected program number.

(CH.

Number of Segments Used

CH1 or
CH2 for independent operation

* This parameter is used to specify the number of program segments.

/\N—
n
Setting

Reference

—/

Setting range Unit Default value

1 to setting of Number of Segments parame- | - 8
ter

® Related Information
4.8 Program Settings (P. 4-23)
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CH!

Segment Editing
Segment Set Point

Segment Rate of Rise

Segment Time

SELin [ ]
SF CH1 or
o CH2 for independent operation
Y Segment Rate of Rise during
ECAf Rate of Rise programming only

CH!

r~

@

Setting
Seung

Referen?

These parameters are used to make segment settings.

* The Segment Editing parameter is used to set the segment number
of the segment to be set.

e The Segment Set Point parameter is used to set the set point for
each segment. During rate of rise programming, the Segment Set
Point parameter is used to set the destination set point.

* The Segment Rate of Rise parameter is used to set the amount of
change per rate of rise programming time unit.

* The Segment Time parameter is used to set the segment time.

For rate of rise programming, the Segment Time parameter is used to
set the soak segment time.

Parameter Setting range Unit .
value

Segment Editing £nd, 1 to setting of Number | EU End
of Segments Used parameter

Segment Set Point | SP lower limit to SP upper limit | EU

Segment Rate of 0 to 99,999 EU

Rise

Segment Time 0.00 to 99.59 or 0.00.0 to Program | 0.00
99.59.9 time unit

® Related Information
4.8 Program Settings (P. 4-23)

Wait

VAL [ ]
CH1 or
CH2 for independent operation

8-18

/\~—
A
Setting

Referen?

e This parameter is used to set whether or not to use the wait function.

Setting range Unit Default value
aFF: Disabled - aF F: Disabled
an: Enabled

@ Related Information
Waitin 5.7 Program Operation Functions (P. 5-32)
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CH!

Segment Output*

(X
(]
(Y]

(*:1t0o 10) CH1 or CH2 for independent operation with
the Segment Output parameter enabled

e This parameter is used to turn auxiliary outputs ON or OFF for the
/ specified segment.

Setting range Unit | Default value
a af F: Segment output OFF - aFF
Setting on: Segment output ON

® Related Information
Referen? Segment Outputs in 5.7 Program Operation Functions (P. 5-34)

® Related Parameters
Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-
67)
Program Output Selection (Control Initial Setting 2 Level) (P. 8-68)

CH
PID Set Number Pld D

/\;—— * This parameter is used to set the PID set number for each program.

* When this parameter is set to 0, the PID set number is automatically
selected using the PID Set Automatic Selection function and based
on the present value (PV), deviation (DV), and present SP (SP). The
PID set number can be set between 1 and 8.

* If this parameter is set to 0 for channels 2 to 4 when using coordi-
nated operation or for the secondary side (CH2) when using
cascade control, the PID set number selected for channel 1 will be
used for the other channels.

For example, if the channel 1 PID set number is set to 0, the PID set
for each channel (i.e., channels 2 to 4) will be selected automatically.

Setting range Unit Default value
O Oto8 i 0

Setting

® Related Information
Referen? PID Sets in 5.2 Control Functions (P. 5-10)
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CH!

Alarm Set Number

P}
'. -
2

]

Alarm function enabled

-

* This parameter is used to set the alarm set number for each

program.

* If this parameter is set to 0 for channels 2 to 4 when using coordi-

nated operation or for the secondary side (channel 2) when using
cascade control, the alarm set number selected for channel 1 will be
used for the other channels.

Setting

Referen?

Setting range Unit Default value

1 to 4 (See note.) - 1 (See note.)

Note:The setting range is 0 to 4 for channels 2 to 4 when using coordi-
nated operation and for the secondary side (channel 2) when
using cascade control. The default is 0.

@ Related Information
8.7 Alarm Set Setting Level (P. 8-36)

(CH.

Wait Band Upper Limit
Wait Band Lower Limit

L
n-
D‘
X

L]

CH1 or CH 2 for independent operation

('
o
—~

8-20

These parameters are used to set the wait operation.

e The Wait Band Upper Limit parameter is used to set the upper
deviation for the wait operation.

* The Wait Band Lower Limit parameter is used to set the lower
deviation for the wait operation.

* The wait function will not operate if the wait band is set to 0.

/\;-—
A
Setting

Reference

—/

Parameter Setting range Unit Default value
Wait Band Upper Limit | 010 99,999 (0: OFF) | EU 0: OFF
Wait Band Lower Limit | 0to 99,999 (0: OFF) | EU 0: OFF

® Related Information
Waitin 5.7 Program Operation Functions (P. 5-32)

® Related Parameter
Wait Mode (Expansion Control Setting Level) (P. 8-96)



8.4 Program Setting Level ( ) I

CH
Program Repetitions rPE I:I
”

Program Link Destination LomH CH1 or CH2 for independent operation

e The Program Repetitions parameter is used to set the number of
/ times a program is to be repeated. The number of times the program
is executed will be the set value for this parameter + 1.

* The Program Link Destination parameter is used to set the link
destination for each program. Once a program has been completed,
the operation will continue with the program number specified for
this parameter.

Parameter Setting range Unit Default value
) Program Repetitions 010 9,999 times 0
Setting Ffrogram Link Destina- | 0to 32 . - 0: No link
tion (0: No program link)
@ Related Information
Refe’e"? Program Operations in 5.7 Program Operation Functions (P. 5-30)
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8.5 Adjustment Level (L A

)

This level contains settings for adjusting control, such as auto-tuning (AT), enabling/disabling writing
parameters with communications, changing the SP mode, adjusting hysteresis, and input correction

settings.

@ Level Changes at Startup Up To Adjustment Level

Power ON

l Operation g;‘;ﬁ%
| Level Level
[T key

rH—*(Adjustment ' Adjustment 2 I
Level =
[key evel rEo= Clkey Level l

) TIkey less less than 1s less than 15 less than 1's [Jkey less |
l than1s than1s I
Approximation Time Signal i Alarm Set
Setting Setting Ela[\?elsettlng- Setting - l
Level Clkey \Level Ckey LPod ) [key \Level |

| QS

@ Parameter Changes within Adjustment Level

less than 1 s
-— e =

lessthan 1s

lessthan 1s

O Control in progress

Adjustment Level| RZT]

FI-| AT: AT Execute/Cancel
5FE| OFF/0 - 8

CMWT: Communications
Writing
S£El OFF/ON

SPMD: SP Mode
PSP/RSP/FSP

FSP: Fixed SP
Set Point Lower Limit
to Set Point Upper Limit

" _Sr C-SC: Cooling
= fﬂl‘-d Coefficient

0.01-99.99

T - ot}] C-DB: Dead band
770 ~199.99 - 999.99

OF-R:

Manual Reset Value

0.0-100.0

HYS: Hysteresis
(Heating)
0.01-99.99

CP: Control Period
(Heating)
0.2-99.0

C-CP: Control Period
(Cooling)

0.2-99.0

DB:Position Proportional
Dead Band

0.1-10.0

OC-H:
Open/Close Hysteresis
0.1-20.0

STB: Standby Time
0.00 - 99.59

MV-R: MV at Reset
-5.0-105.0
(standard model) (See note.)|

MV-E: MV at PV error

-5.0- 105.0

(standard model) (See note.)|
ORL: MV Change Rate
Limit (Heating)

=10.0 - 100.0

CH = CORL: MV Change Rate
Limit (Cooling)
2.80.0 - 100.0
'5 <] ISI.1: Input Value 1 for
[

Input Correction
—19999 - 99999

1SS.1: Input Correction 1
—199.99 - 999.99

ISI.2: Input Value 2 for
Input Correction
—19999 - 99999

1SS.2: Input Correction 2
—199.99 - 999.99

DOGN: Disturbance Gain
-1.00 - 1.00

DOTC: Disturbance
Time Constant
0.01 -99.99

DO-B: Disturbance
Rectification Band
0.000 - 9.999
DOJW: Disturbance
Judgement Width
—99.99 - 99.99

o | SPOF: Set Point Offset
£.5] -19999 - 99999

Note: Position-proportional Control Model: Completely Open/Hold/Completely Closed (—1/0/1)
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8.5 Adjustment Level (L Ad) I

CH!

AT Execute/Cancel

Pain |
Iy

Auto Mode, running

r~

Operation

Reference

—/

This parameter is used to execute auto-tuning (AT).

* When auto-tuning is executed, the MV is increased and decreased
around the SP to obtain the characteristics of the object of control.
The PID constants are calculated from the results and the Propor-
tional Band, Integral Time, and Derivative Time parameters are
automatically set.

* Normally this parameter is aFF. AT is executed by pressing the
Key to select the PID set number. AT cannot be executed while
control is stopped.

* Select 0 to specify the PID set currently being used for control.
Select a number from 1 to 8 to specify a PID set number.

e The AT Execute/Cancel parameter automatically returns to aFF
when finished.

e The SP flashes if the Present Value (PV)/Preset Set Point parameter
is monitored during AT.

* The channel cannot be changed during AT.

® Related Information

4.10 Determining the PID Constants (AT or Manual Settings) (P. 4-
33)

® Related Parameters
PID * Proportional Band, PID * Integral Time, and PID * Derivative
Time (PID Setting Level) (P. 8-40)

Communications Writing

Py
'C
re

"

Models that support communications

Ol [N

Operation

Reference

—/

* This parameter enables or disables the writing of set values from a
host (computer) to the Controller.

* The default setting is aFF (Disabled).

Select an to enable or oFF to disable writing set values via communi-
cations.

® Related Parameters
Communications Protocol Selection (Communications Setting Level)
(P. 8-85)
Communications Unit No (Communications Setting Level) (P. 8-85)
Communications Speed (Communications Setting Level) (P. 8-85)
Communications Data Length (Communications Setting Level) (P. 8-
86)
Communications Stop Bit (Communications Setting Level) (P. 8-86)
Communications Parity (Communications Setting Level) (P. 8-86)
Transmission Wait Time (Communications Setting Level) (P. 8-87)
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CH!

SP Mode

[y ]

xd
e
D

Operation at Reset parameter set to
“Stop Control” or Control Mode parameter
set to “Remote SP” or “Proportional Control”

(CH.

Operation

Use this parameter to select the SP mode.

In Program SP Mode, the SP corresponding to the set program will
be used for control. In Remote SP Mode, the remote SP specified by
an external input (e.g., 4 to 20 mA) will be the SP. In Fixed SP Mode,
the value set for the Fixed SP parameter will be used as the SP.

The default setting for this parameter is “Program SP Mode”. For
coordination operation CH2 to CH4 and the cascade control
secondary side (CH2), the default is Remote SP Mode.
Furthermore, if the Operation at Reset parameter is set to “Fixed
Control”, all control will be in Fixed SP Mode except for the cascade
control secondary side (CH2).

Use the Al and [ Keys to select P57 (Program SP) for Program SP
Mode. Select ~5F (Remote SP) for Remote SP Mode. When Fixed
SP Mode is selected, the RSP indicator lights. Select F5F (Fixed
SP) for Fixed SP Mode. When Fixed SP Mode is selected, the FSP
indicator lights.

When cascade control is used, cascade open (secondary loop
independent control) takes place when the SP mode of channel 2 is
Fixed SP Mode, and cascade closed (cascade control) takes place
when the SP mode is Remote SP Mode.

For coordinated operation, channels 2 to 4 will be in Remote SP
Mode.

@ Related Information

Referen?

SP Modes in 5.7 Program Operation Functions (P. 5-31)

@ Related Parameters

Control Mode (Control Initial Setting Level) (P. 8-58)

Fixed SP

=

8-24

/V__ * This parameter is used to set the SP used in Fixed SP Mode.

Setting range Unit Default value
A Set Point Lower Limit to Set Point Upper Limit | EU 0
Setting
@ Related Information
R SP Modes in 5.7 Program Operation Functions (P. 5-31)
— ® Related Parameters

SP Mode (Adjustment Level) (P. 8-24)



8.5 Adjustment Level (L Ad) I

[CH.

Cooling Coefficient

"=
'
L
O

Heating/cooling control, Advanced PID control
(Proportional band # 0.00)

/\N—
n
Setting

Reference

—/

If there is a large difference in the heating and cooling characteristics
of the object and satisfactory control is not possible using the same
PID constants, the heating P (proportional band) can be multiplied by a
coefficient for use in cooling control.

* The cooling P in heating/cooling control is obtained using the
following equation and the coefficient is set accordingly.
Cooling P = Cooling coefficient x P (heating proportional band)

Setting range Unit Default value

0.01 t0 99.99 None | 1.00

® Related Parameters
PID* Proportional Band (PID Setting Level) (P. 8-40)

CH]

Dead Band

Heating/cooling control

"
'
o
o

r~

O

Setting

This parameter sets an output dead band for heating/cooling control. A
negative value can also be set to create an overlap band.

e Set an area centered on the SP where the control amount is 0
during heating/cooling control.

Setting range Unit Default value
—19.99 to 99.99 %FS | 0.00
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[CH.

Manual Reset Value  aF -r

2-PID control (Proportional
band = 0.00), Integral time = 0

* This parameter is used to set an MV for rectification during P and
PD control to eliminate an offset.

e This parameter is displayed only when the proportional band # 0.00
and the integral time = 0.

/\~—
n
Setting

Referen?

Setting range Unit Default value

0.0to 100.0 % 50.0

® Related Parameters
PID* Proportional Band and PID* Integral time (PID Setting Level)
(P. 8-40)

(CH.

Hysteresis (Heating)

Hysteresis (Cooling)

HYS
LHYS ON/OFF Control (P = 0.0)

O

Setting

Reference

—/

8-26

These parameters set the hystereses to enable stable operation when
control is switched ON/OFF.

* For standard control, the Hysteresis (Heating) parameter is used.
The Hysteresis (Cooling) parameter cannot be used.

* For heating/cooling control, the hysteresis can be set separately for
heating and cooling. Use the Hysteresis (Heating) parameter for
heating and the Hysteresis (Cooling) parameter for cooling.

e These parameters are displayed when the Proportional Band
parameter is set to 0.00.

Setting range Unit Default value
0.01 10 99.99 %FS | 0.10

® Related Parameters
PID* Proportional Band (PID Setting Level) (P. 8-40)



8.5 Adjustment Level (L Ad) I

CH!

Control Period (Heating)

]

e

-LP

Control Period (Cooling)

parameters, take controllability and product life (if the connected

/\N_ * These parameters set the output periods. When setting these

device is a relay) into consideration.

* The Control Period (Heating) parameter is used for standard control.

* For heating/cooling control, control periods can be set separately for

heating and cooling.

Parameter Setting range Unit Default value
— Control Period 0.210 99.0 s 20.0
. (Heating)
Setting Control Period
ontrot tero 0.2 0 99.0 s 20.0
(Cooling)

@® Related Parameters

Referen? PID* Proportional Band (PID Setting Level) (P. 8-40)

CH

Position-proportional Dead dh
Band

I
[ [ P}

Position-proportional Control Model

e This parameter sets the output hold interval (the interval between
switching the open output and close output ON and OFF) during
position-proportional control.

Unit

Default value

Data range
& 0.1t0 10.0

%

2.0

Setting

@® Related Parameters

Refere"? Open/Close Hysteresis (Adjustment Level) (P. 8-28)
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CH!

Open/Close Hysteresis

al-H

Position-proportional Control Model

=

Setting

Referen7

CH!

* This parameter is used to add hysteresis when switching the open
output and close output ON and OFF during position-proportional
control.

Data range Unit Default value
0.11020.0 % 0.8

® Related Parameters
Position-proportional Dead Band (Adjustment Level) (P. 8-27)

Standby Time

L
e
o~
-
x
X
L

e This parameter is used to set the time from when the run command
is executed until the program starts operation.

/\;-—
n
Setting

Referen?

8-28

Setting parameter Unit Default value

0.00 t0 99.59 h.min | 0.00

® Related Information
Operation at Program Start in 5.7 Program Operation Functions (P.
5-37)



8.5 Adjustment Level (L Ad) I

CH!

MV at Reset (Standard/Heating/Cooling) ~ Aw=r LAd
MV at PV Error

POy
c

U
"

¢ On a Standard Control Model, the MV at Reset parameter is set to
’ the MV to output when operation is stopped. On a Position-propor-
tional Control Model, the MV at Reset parameter is set to the
position when operation is stopped (Closed/Hold/Open). If the
Operation at Reset parameter is set to “Fixed Control”, the MV
cannot be used.

* On a Standard Control Model, the MV at PV Error parameter is set
to the MV to output when an error occurs. On a Position-proportional
Control Model, the MV at Reset parameter is set to the position
when an error occurs (Closed/Hold/Open).

¢ Standard Control Model

Control method Setting range Unit | Default value
O Standard 5.0 0 105.0 % 0.0
Setting Heating/Cooling -105.0 to 105.0 % 0.0

A negative value is set for the cooling MV for heating/cooling control.

 Position-proportional Control Model

GEGIEEl MR Setting range Unit | Default value
Position —1: Closed, _
Proportional 0: Hold, 1: Open - 0: Hold

@ Related Information
Referen? 4.12 Starting and Stopping Operation (P. 4-41)
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CH!

MV Change Rate Limit (Heating)
MV Change Rate Limit (Cooling)

) ) i
Al LAd

a
Larl 2-PID control
(Proportional band # 0.00)

8-30

r~

O

Setting

Referen?

The MV change rate limits set the maximum allowed change in the
MV (or the opening on a Position-proportional Control Model) per
second. If a change occurs in the MV that exceeds this limit, the MV
will be changed at the set rate limit until the required change is
attained. When set to 0.0, the function is disabled.

For standard control, use the MV Change Rate Limit (Heating)
parameter. The MV Change Rate Limit (Cooling) parameter cannot
be used.

For heating/cooling control, the MV change rate limit can be set
separately for heating and cooling. Use the MV Change Rate Limit
(Heating) parameter for heating and the MV Change Rate Limit
(Cooling) parameter for cooling.

The MV change rate limits cannot be used in the following situations:

¢ In Manual Mode

¢ When AT is being executed

¢ During ON/OFF control (P=0.00)

e During a reset (i.e., while outputting the value set for the MV at
Reset parameter)

e During an error (i.e., while outputting the value set for the MV at
PV Error parameter)

Parameter Setting range Unit Default value
MV Change Rate Limit 0.010100.0 | %/s | 0.0: Disabled
(Heating)
MV Change Rate Limit 0.01t0100.0 | %/s 0.0: Disabled
(Cooling)

@® Related Parameters

PID* Proportional Band (PID Setting Level) (P. 8-40)
MV Change Rate Limit Mode (Expansion Control Setting Level) (P.
8-102)



8.5 Adjustment Level (L Ad) I

CH!

Input Value 1 for Input Correction
Input Correction 1
Input Value 2 for Input Correction

Input Correction 2

| AT T M M
[N T W T N T W |
O L R X
LOVR ) MR

r~

O

Setting

Reference

—/

The input can be corrected at any two points.

These parameters are used to set correction values (Input Correction
1 and Input Correction 2 parameters) for any two points (Input Value 1
for Input Correction and Input Value 2 for Input Correction parameters)

for two-point correction.

PV Input Correction 2

i 4

1,300

After correction

—200

Before
correction:

Input Correction 31

-200 0

Input Value 1
for Correction

Input
1,000 1,300

Input Value 2
for Correction

Parameter Setting range Unit | Default value
Input Vglue 1 for Input *—19999 to 99999 EU -200.0
Correction 1
Input Correction 1 —-199.99 10 999.99 | EU 0.00
Input Vglue 2 for Input *—19999 to 99999 EU 1300.0
Correction 1
Input Correction 2 —-199.99 10 999.99 | EU 0.00

*1 The decimal point position depends on the input type.

*2 If the input type is changed, the default values of the input value for
input calibration will change to the upper and lower-limits of the
input range of the sensor type being used.

@ Related Parameters

Input * Type (Input Initial Setting Level) (P. 8-50)
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CH!

Disturbance Gain

dalin

Disturbance Time Constant dakl

. e . 1=
Disturbance Rectification Band Pu Fu ] Disturbance overshoot
Disturbance Judgment Width dos” adjustment is enabled

CH!

These parameters are used to adjust overshooting caused by distur-
bance.

* Disturbance gain is used to adjust the amount of overshooting
caused by disturbance.

Parameter Setting range Unit | Default value
) Disturbance Gain ~1.00 to 1.00 - 0.65
Setting Disturbance Time Constant 0.01 to 99.99 - 1.00
Disturbance Rectification

0.000 to 9.999 %FS | 0.000
Band

Disturbance Judgment Width | —99.99 to 99.99 %FS | 0.00

® Related Parameters
Referen? Disturbance Overshoot Adjustment Function (Expansion Control
Setting Level) (P. 8-104)

Set Point Offset

5PaF

Coordinated operation

8-32

* This parameter is during coordinated operation to offset the channel
1 set point for program operation.

Monitor range Unit Default value
@ -19,999 to 99,999 EU 0

Setting

@ Related Information
Refere"? Operating Programs Using Multiple Channels in 5.2 Control
Functions (P. 5-11)

® Related Parameters
Set Point Selection (Control Initial Setting Level) (P. 8-62)



8.6 Adjustment 2 Level (L Adc) I

8.6 Adjustment 2 Level (L Adc)

Adjustment 2 Level contains supplemental parameters for adjusting control, such as time constants for
first order lag operations, movement average count, low-cut point for extraction of square root operations,

and parameters for proportional control. These functions appear on the display only if they are enabled in
Control Initial Setting 2 Level.

@ Level Changes at Startup Up To Adjustment 2 Level

Power ON

r—]-——-—---—-————— — ————— —— =
l Program]@—»(mﬁustmem Adjustment 2 I
Level Level = Level EEED
' — IessLt:sr{ 1 seve Iessjtr:(s% s — L  key — l
lJ key less lessthan 1's [ key less |
than1s than1s I
Proximity Time Signal Alarm Set
Setting Setting H_ [Lélaelsemsmtmg
Level [t £EL) (Tkey \Level key Fod) key \Level L AL
less than 1's less than 1's _Jlessthan1s J
e R I R N -— e -

O Control in progress

@ Parameter Changes within Adjustment 2 Level

Adjustment 2 Level

1

LAGP.1:First Order Lag AR L{ MAVP.A4: Move /éverage 4
- ! | Operation 1 Time constant 1/8749/8/‘{%;?52(% ount
0.0-999.9 l@
) = | LAGP.2: First Order Lag SQRP.1 Extraction of Square
L H"LP'- Operation 2 Time constant 55":’1" 1| Root 1 Low-cut point

0.0 - 999.9 0.000 - 9.999

" LAGP.3: First Order Lag SQRP.2 Extrac(ion. of Square
LALAS Operation 3 Time Constant 5 ?‘:53 Root 2 Low-cut point
0.0 -999.9 w.uoy  ]0.000 - 9.999

LAGPA4: First Order Lag

b SQRP.3: Extraction of Square
Operation 4 Time Constant

Root 3 Low-cut point

0.0 -999.9 0.000 - 9.999
= MAVP.1: Move Average 1 S SQRP.4: Extraction of Square
Move Average Count Root 4 Low-cut point
1/2/4/8/16/32 0.000 - 9.999
- ~ | MAVP2.: Move Average 2 AP.1: Analog Parameter
"'HUPL Move Average Count Control Rate
i 1/2/4/8/16/32 —1.999 - 9.999
1= E
- MAVP.3: Move Average 3
,-,Fl,_,.'-"g Move Average Count

i [1/2/4/8/16/32

Al
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RLP* L Add

(*:1to 4) First Order Lag Operation *
Function is enabled

—~
£

First Order Lag Operation * Time Constant

e These parameters are used to set the time constant of the first order
/ filter of each input. Data resulting from the first order lag filter is
shown below.
* The filter is used to filter out noise elements in the input.

A
PV before filter
A -
4 \ PV after filter
0.63A

- o A . >

" Time Time

constant

Setting range Unit Default value
@ 0.0 to 999.9 s 0.0

® Related Information

First Order Lag Operation in 5.1 Input Adjustment Functions (P. 5-5)
® Related Parameters
Referen? First Order Lag Operation * Enabled (Control Initial Setting 2 Level)

Setting

(P. 8-70)
Move Average * Move Average Count AruP L Ade
(*:1to 4) Movement Average *

Function is enabled

* These parameters set the move average count for move averaging

/ for each input. Data resulting from the movement average is shown
below.

A

Input data Operation result

i %

Timer
» This function is used to reduce changes in the input due to distur-
bances in the liquid surface when controlling liquid level.

Setting range Unit Default value
) 1,2,4,8,16, 32 Number of times | 1
® Related Information

Movement Average in 5.1 Input Adjustment Functions (P. 5-5)
® Related Parameters
Referen? Movement Average * Enabled (Control Initial Setting 2 Level) (P. 8-
— 70)

Setting
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Extraction of Square Root * Low-cut Point 5P~ F*

Extraction of Square Root *
Function is enabled

Data resulting from the extraction of square root operations is shown
below.

/w— * These parameters are used to set the low-cut point of each input.

e This function is used for extraction of square root operations for
liquid sensors.

A
Operation result

/ Low-cut point
/
Argument 1 (input data)
Setting range Unit Default value
(] 0.000 to 9.999 - 0.000

Setting

® Related Information
R”‘*"’"? Extraction of Square Rootin 5.1 Input Adjustment Functions (P. 5-7)

® Related Parameters
Extraction of Square Root * Enabled (Control Initial Setting 2 Level)
(P. 8-71)

Analog Parameter 1 (Control Rate) ~ AF. { L Ad

Proportional control

This parameter sets the ratio used for proportional control.

Setting range Unit Default value
@ ~1.999 t0 9.999 - 1.000

Setting

® Related Information
Reference Position-proportional Controlin 4.6 Selecting the Control Mode (P. 4-

—/ 18)

® Related Parameters
Control Mode (Control Initial Setting Level) (P. 8-58)
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8.7 Alarm Set Setting Level (L.AL )

The Alarm Set Setting Level is used to make the alarm value settings for each alarm set. The Display
Alarm Setting Level parameter, the first parameter displayed under Alarm Set Setting Level, is used to

move to each alarm set.

@ Level Changes at Startup Up To Adjustment Level

Power ON
r—]----""—--"—-""—"-"\¥"\¥"\—"—"—"—"—— —— — 5
l Operation gg%?r%m Adjustment Adjustment 2 I
| Level Level Level F7s Level l

] key less [T key less [T key less
l [Tkey less than1s than1s than1s [ key less I
l than1s than1s I
/é\pproximation 4—(Time Signal PID Setting Alarm Set l
etting Setting Level | Setting
7 = el B o
Level ey loss Level I key less L F.d) N NI | l
than 1's than1s than 1 s J
- e e T Er Er E .

O Control in progress

@ Parameter Changes within Alarm Set Setting Level

8-36

|Alarm Set Setting Level THIE]

D.ALM: Display Alarm Set Selection
1+ |Alarm Set 1
Alarm Set 2

Alarm Set 4
CH
) !
(R}
oo
{RLH ponal
: i 1 Alarm Set 4 Alarm Value 1
== —19999 to 99999
4AL1H:

Alarm Set 4 Alarm Upper Limit 1
s —19999 to 99999

) 4.ALIL:
g Alarm Set 4 Alarm Lower Limit 1
'
. —19999 to 99999
.
L
ALY anLaL
nn Alarm Set 4 Alarm Lower Limit 4
— ~19999 to 99999




8.7 Alarm Set Setting Level (L AL ~) I

CH!

Display Alarm Setting Level

= (= ]]
!.J!Fl"Lﬂ L.F’L'

-

Alarm function enabled

/\;-—
n
Setting

Reference

—/

The alarm set number for which display settings are to be made is
selected using this parameter.

* The Display Alarm Setting Level parameter is used to select the
alarm set number for which display settings are to be made.

e Up to 4 alarm sets, alarm set numbers 1 to 4, to which the alarm
values and upper/lower alarm limits have been registered, can be
used.

Setting range Unit Default value

1to4 -

(See note.)

Note:The selected and executed alarm set number.

® Related Parameters
Alarm Set Number (Program Setting Level) (P. 8-20)

(CH.

Alarm Set * Alarm Value 1
Alarm Set * Alarm Value 2
Alarm Set * Alarm Value 3
Alarm Set * Alarm Value 4
(*:1to4)

E (|
AL

-
P
ted
]

AL -2
“AL-3
AL -

o

Alarm function enabled

r~

O

Setting

Reference

—/

The alarm values for alarms 1 to 4 can be registered for each alarm
set.

e The Alarm Set 1 to 4 Alarm Value 1 to 4 parameters are used to set
the alarm values.

* These parameters can be set when the Alarm Type parameter is set
to a value other than “No alarm”, “Upper- and lower-limit alarm”,
“Upper- and lower-limit of range alarm”, and “Upper- and lower-limit
alarm with standby sequence”.

Setting range Unit Default value

-19999 to 99999 EU 0

® Related Parameters
Alarm * Type (Alarm Setting Level) (P. 8-75)
Alarm * Latch (Alarm Setting Level) (P. 8-76)
Alarm * Hysteresis (Alarm Setting Level) (P. 8-77)
Standby Sequence Reset (Alarm Setting Level) (P. 8-78)
Auxiliary Output * Open in Alarm (Alarm Setting Level) (P. 8-79)
Alarm SP Selection (Expansion Control Setting Level) (P. 8-97)
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CH!

Alarm Set * Alarm Upper Limit 1
Alarm Set * Alarm Upper Limit 2
Alarm Set * Alarm Upper Limit 3
Alarm Set * Alarm Upper Limit 4
Alarm Set * Alarm Lower Limit 1
Alarm Set * Alarm Lower Limit 2
Alarm Set * Alarm Lower Limit 3
Alarm Set * Alarm Lower Limit 4

(*:1to 4)

*AL H LALA
*AHLOH
*ALIH
*HLYH
AL L
*ALAL
*AL 3L
*ALYL

Alarm Type parameter set to
upper- and lower-limit of range alarm

@

Setting

Referen7

8-38

These parameters are used to set the alarm upper limits and alarm
lower limits for Alarm 1 Type to Alarm 4 Type (Alarm Setting Level) for
which upper/lower limits have been selected.

e These parameters are used to set the upper and lower limits for
alarms 1 to 4 in alarm sets 1 to 4.

* These parameters can be used when the Alarm Type parameter has

been set to “Upper- and lower-limit alarm”, “Upper- and lower-limit of
range alarm”, and “upper- and lower-limit alarm with standby

sequence”.

Setting range Unit Default value
—19999 to 99999 EU 0

® Related Parameters
Alarm * Type (Alarm Setting Level) (P. 8-75)
Alarm * Latch (Alarm Setting Level) (P. 8-76)
Alarm * Hysteresis (Alarm Setting Level) (P. 8-77)
Standby Sequence Reset (Alarm Setting Level) (P. 8-78)
Auxiliary Output * Open in Alarm (Alarm Setting Level) (P. 8-79)
Alarm SP Selection (Expansion Control Setting Level) (P. 8-97)
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8.8 PID Setting Level (L .F. o)

This level contains the parameters for the PID constants, MV limits, and alarm settings for each PID set.
To move to a PID set, use the Display PID Set Number parameter at the beginning of PID Setting Level.

@ Level Changes at Startup Up To PID Setting Level

Power ON

—-——————————— e —_—_——_————— —§
I (operation (Scre?t%zm Ad]ustrM_’ Adjustment 2 |
| Level Clkey \Level [key Level [ Aa ke Level |
lessthan 1s | than 1 ey
) D key less ess an s less than 1's Ikey less |
than1s than1s |
Approxmation Time Signal Alarm Set
Setting Setting I'i’(lelaelsmtmg Setting _ I
—
Level m Clkey \Level Clkey LP) ey \Level LR |
Iess than1s less than 1 s Iess than 15 J
-—— — — — e — - — — -— -———

{O Control in progress

@ Parameter Changes within PID Setting Level

PID Setting Level [T Fc 4 |

Display PID Selection

8.P: PID8 Proportional Band
0.00 - 999.99 (Standard) (See note 1.)

8.1: PID8 Integral Time
0.0 - 3999.99 (Standard/Position Proportional (closed control))
(See note 2.)

8.D: PID8 Derivative Time
0.0 - 3999.9

8.0L-H: PID8 MV Upper Limit
MV Lower Limit + 0.1 - 105.0
(Standard/Position Proportional (closed control)) (See note 3.)

8.0L-L: PID8 MV Lower Limit
—5.0 - MV Upper Limit — 0.1
(Standard/Position Proportional (closed control) (See note 4.)

8.AUT: PID8 Automatic Selection
Range Upper Limit
—19999 to 99999

Note 1: Position-proportional Control Model: 0.01 - 999.99
2: Position-proportional Control Model with Floating Control: 0.1 - 3999.9
3: Heating/Cooling: 0.0 - 105.0
4: Heating/Cooling: =105.0 - 0.0
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CH!

Display PID Selection

[ nd
0
Q.

Use this parameter to select the PID set that you wish to display.

» Set the number of the PID set that you wish to display.

e Up to 8 PID sets (PID Sets 1 to 8) can be used. PID constants, MV
upper and lower limits, and automatic selection range upper limits
are stored in each PID set.

/\A—-
n
Setting

Referen?

CH!

Parameter

Setting range

Unit

Default value

Display PID Selection

1t08

*

* Selected PID set.

® Related Parameters
PID Set Number (Program Setting Level) (P. 8-19)

PID * Proportional Band
PID * Integral Time

PID * Derivative Time
(*:11to 8)

* P

=

2-PID control

r~

These parameters are used to store PID constants in each PID set. If
AT is executed, the values are set automatically.

P action: Control action using an MV proportional to the deviation.

| action: Control action using an output that is proportional to the time
integral of the deviation. The P action causes an offset, and
thus it is used in combination with the | action. As time
elapses, the offset disappears and the controlled temper-
ature and SP equalize.

D action: Control action using an output that is proportional to the time
derivative of the input. The P action and | action serve to
correct the control result and thus respond slowly to sudden
temperature changes. The D action corrects control by
adding an MV that is proportional to the slope of the temper-

ature change.

O

Setting

Reference

—/
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Parameter Setting range Unit Default value
Proportional Band (P) 0.00 to0 999.99 %FS 10.00
Integral Time (1) 0.0 t0 3999.9 s 233.0
Derivative Time (D) 0.0 to 3999.9 S 40.0

e For ON/OFF control, set the proportional band to 0.0. The propor-
tional band cannot be set to 0.0 on a Position-proportional Control

Model.

* For P control or PD control, set the integral time to 0.0. The integral
time cannot be set to 0.0 on a Position-proportional Control Model
when performing floating control or when the Operation at Potenti-

ometer Input Error parameter is set to “Continue.”
® Related Parameters

AT Execute/Cancel (Adjustment Level) (P. 8-23)



8.8 PID Setting Level (L P d) I

CH!

PID* MV Upper Limit
PID* MV Lower Limit
(*:1to 8)

D Do
el ad
o
Q.

2-PID control

r~

O

Setting

Referen7

Use the MV Upper Limit and MV Lower Limit parameters to set
upper and lower limits for the MV. When the Controller calculates an
MV that is outside of the upper and lower limits, the upper or lower-
limit is output.

MV Upper Limit

The setting range differs for standard control and heating/cooling

control. The cooling MV of heating/cooling control is expressed as a
negative value.

MV Lower Limit
The setting range differs for standard control and heating/cooling
control. The cooling MV of heating/cooling control is expressed as a
negative value.

The MV limit function does not operate on a Position-proportional
Control Model during floating control, and thus the setting is not
effective.

Parameter Setting range Unit | Default value
Standard control: o
.| MV lower limit + 0.1 to 105.0 & 100.0
MV Upper Limit - -
Heating/cooling control: y 100.0
0.0 to 105.0 ° '
Standard control:
~5.0 to MV upper limit — 0.1 % 0.0
MV Lower Limit — PP :
Heating/cooling control: y ~100.0
-105.0t0 0.0 ° '

e Manual MV
e MV at Reset
e MV at PV error

@® Related Information

The following MVs take priority over the MV limits:

MV Limits in 5.3 Output Adjustment Functions (P. 5-15)
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CH!

PID* Automatic Selection Range Upper Limit * AUk

(*:11to 8)

When using automatic selection of PID sets, use these parameters to
set an upper limit for each PID set.

/\,__ * Set the automatic selection range upper limit for PID Sets 1 to 8.

e The limit for PID Set 8 is fixed at 110% of the sensor setting range,
and thus does not need to be set.

e These upper limits are applied to the PV (present value), DV
(deviation), or SP (present SP) set in the PID Set Automatic

Selection Data parameter. The default setting is “PV”

Setting range

Unit

Default value

@ ~19999 to 99999

EU

1450.0

Setting

® Related Information

Referen? PID Sets in 5.2 Control Functions (P. 5-10)

@® Related Parameters

PID Set Automatic Selection Data (Expansion Control Setting Level)

(P. 8-98)
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8.9 Time Signal Setting Level ( )

The Time Signal Setting Level is used to set time signals. This level is displayed if the Program Output
Selection parameter in the Control Initial Setting 2 Level parameter is set to “Time Signal”

@ Level Changes at Startup Up To Time Signal Setting Level

Power ON
— —_—_——,——e—— e ——————
I — > Adjustment J=—=>{ Adjustment 2 |
9 Level —] Level [ Fas)
| \evel Ckey \Level [ J— key MLEM key it I
|E key less lessthan 1s lessthan 1's less than 1's | key Iessl
Ithan 1s than1s |
Approximation ime Signal i Alarm Set
Setting Setting E(Ieli/)elsemng' Setting, - I
Level L kL) 1oy \Level L____J Tkey LECd) ey \Level |
L less than 1 s less than 1's less than 1 s J
—— e S D W W S W e S

O Control in progress

@ Parameter Changes within Time Signal Setting Level

| Time Signal Setting Level | | |

PRG.N: Program Editing
' Program 1

Program 2

i \ Program 32

TSG1.6: Time Signal 6 Setting Segment 1
0 to Number of Segments

TON1.6: Time Signal 6 ON Time 1
0.00 to 99.59 or 0.00.0 to 99.59.9

TOF1.6: Time Signal 6 OFF Time 1
1] 0.00 to 99.59 or 0.00.0 to 99.59.9

TOF3.6: Time Signal OFF Time 3
0.00 to 99.59 or 0.00.0 to 99.59.9
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CH!

Program Editing

i
U
£

3

CH1 or CH2 during independent
operation with time signal enabled

r~

O

Setting

Referen?

CH

* This parameter is used to set the program number of the program to
be set.

Setting range Unit Default value
1to 32 (See note.)

Note: The current program number.

® Related Parameters
Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-
67)
Program Output Selection (Control Initial Setting 2 Level) (P. 8-68)

Time Signal * Set Segment 1
Time Signal * Set Segment 2
Time Signal * Set Segment 3
(*: 1t0 6)

(K]
Doy
*

[ A N i g

[Ny
Dy
L R
St

(]
Ly
T

CH1 or CH2 (during independent
control) with time signal enabled

r~

O

Setting

Reference

—/

8-44

* Time signals can be set for 6 outputs for each program, with 3 time
signals for each output.

* This parameter is used to set the segments for which time signals
are used. The default setting is 0 (disabled).

Setting range Unit Default value
0 to Number of Segments (0: Disabled) 0: Disabled

® Related Information
Time Signal in 5.7 Program Operation Functions (P. 5-33)

® Related Parameters
Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-
67)
Program Output Selection (Control Initial Setting 2 Level) (P. 8-68)
Time Signal * ON Time * (Time Signal Setting Level) (P. 8-45)
Time Signal * OFF Time * (Time Signal Setting Level) (P. 8-45)
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CH!

Time Signal * ON Time 1
Time Signal * ON Time 2
Time Signal * ON Time 3
(*: 1to 6)

-
L*

[a g nd '
D D Do
CR(]
X X

-
-

CH1 or CH2 (during independent
control) with time signal enabled

/\;-—
n
Setting

Referen?

* These parameters are used to set the ON time for time signals.

* Set the interval between the time signal ON and OFF times to

100 ms minimum. Unexpected operation may occur if the interval
is set to less than 100 ms.

Setting range Unit Default value

0.00 to 99.59 or 0.00.0 to 99.59.9 Program time unit | 0.00

@® Related Information

Time Signal in 5.7 Program Operation Functions (P. 5-33)

@® Related Parameters

Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-
67)

Program Output Selection (Control Initial Setting 2 Level) (P. 8-68)
Time Signal * Set Segment * (Time Signal Setting Level) (P. 8-44)
Time Signal * OFF Time * (Time Signal Setting Level) (P. 8-45)

CH

Time Signal * OFF Time 1
Time Signal * OFF Time 2
Time Signal * OFF Time 3
(*: 1to 6)

L*

= [}
'ED' ]
“Cx |
'ED' o
“Cx |
'ED' o

CH1 or CH2 (during independent
control) with time signal enabled

/\~—
n
Setting

Reference

—/

* These parameters are used to set the OFF time for time signals.

* Set the interval between the time signal ON and OFF times to 100
ms minimum.
Unexpected operation may occur if the interval is set to less than
100 ms.

Setting range Unit Default value

0.00 to 99.59 or 0.00.0 to 99.59.9 Program time unit | 0.00

® Related Information
Time Signal in 5.7 Program Operation Functions (P. 5-33)

® Related Parameters
Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-
67)
Program Output Selection (Control Initial Setting 2 Level) (P. 8-68)
Time Signal * Set Segment * (Time Signal Setting Level) (P. 8-44)
Time Signal * OFF Time * (Time Signal Setting Level) (P. 8-45)
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8.10 Approximation Setting Level (L .£

This level contains parameters for straight-line and broken-line approximation settings. These parameters

only

8-46

appear if enabled in Control Initial Setting 2 Level.

'.: ')

@ Level Changes at Startup Up To Approximation Setting Level

Power ON
(______________________\
Operation S(re?t?r:am Adjustment Adjustment 2 I
| Level Level Level maZS Level T Al l
[Tkey less [Tkey less [Tkey less I
- key less than 1's than 1's than 1s L key less
l than1s than1s I
Approximation Time Signal Alarm Set
Sgﬁing Setting ID Setting Setting _ |
I evel I Level Level LPod key Level (L .ALA, I
(§ less than 1 s lessthan 1s_ Iess than1s J
—— — e o — -— e —

O Control in progress

@ Parameter Changes within Approximation Setting Level

|Approximation Setting Level |EEIJ

SI1.1: Straight-line
Approximation 1 Input 1

Sl2.1: Straight-line
Approximation 1 Input 2
—1.999 - 9.999

SO1.1: Straight-line
Approximation 1 Output 1
—1.999 - 9.999

S02.1: Straight-line
Approximation 1 Output 2

SI1.2: Straight-line
Approximation 2 Input 1

Sl2.2: Straight-line
Approximation 2 Input 2
—1.999 - 9.999

S01.2: Straight-line
Approximation 2 Output 1
—1.999 - 9.999

S02.2: Straight-line
Approximation 2 Output 2
—1.999 - 9.999

FIO1.1: Broken-line
Approximation 1 Input 1
—1.999 - 9.999

£ -E,,-, 1| F120.1: Broken-line
L Lt ¢ Approximation 1
- Input 20
—1.999 - 9.999

FO20.1: Broken-line
( | Approximation 1
Output 20

—1.999 - 9.999
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Straight-line Approximation * Input 1
Straight-line Approximation * Input 2
Straight-line Approximation * Output 1
Straight-line Approximation * Output 2

(*:10r2)

S0k
S0 *
Sol *
Sad. *

[ atad
i~
"
=

Straight-line approximation * is enabled

r~

O

Setting

Referen?

Use these parameters to configure straight-line approximation 1 and 2.

* Use these parameter to set the values for straight-line approxi-
mation. Specify two points: straight-line approximations 1 and 2. Use
normalized data for the values.

e If Input 1 = Input 2, the setting will not be effective and will be
regarded as straight-line approximation with input data = output

data.
A

Qutput value 2 f-----------------

Qutput value 1 [----

y

Input value 1 Input value 2 o

Parameter Setting range | Unit | Default value

Straight-line Approximation * —1.999 to

Input 1 9.999 B 0.000
Straight-line Approximation = -1.999 to B 1.000

Input 2 9.999 ’
Straight-line Approximation * —1.999 to B 0.000

Output 1 9.999 )
Straight-line Approximation * —1.999 to B 1.000

Output 2 9.999 '

@® Related Parameters

Straight-line Approximation 1 Enabled, Straight-line Approximation 2
Enabled (Control Initial Setting 2 Level) (P. 8-71)
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Broken-line Approximation 1 Input 1 to Follilto FC2lll LEED

Broken-line Approximation 1 Input 20

Broken-line Approximation 1 Output 1 to Fal .l to Facll. ! Broken-line Approximation 1
is enabled

Broken-line Approximation 1 Output 20

Use these parameters to set values for broken-line approximation 1.

* Use these parameters to set the values for broken-line approxi-
/ mation. Up to 20 points can be specified for one broken line approxi-
mation. Use normalized data for the values.

e If Input n > Input n + 1, the setting of point n + 1 will not be effective.

A
P5 disabled because P5
Input 5 < Input 4 X

Output 3 f-------------------

Operation result

P3

Output 2 |- ------------
Output 1 |-----=

|6-point broken-line approximation characteristics

»
! s

O ! ! !
P7t020 Input1 Input2 Input3 Argument 1 (Input data)

(Disabled)
Parameter Setting range | Unit | Default value
(] Broken-line Approximation =
. Input 1 to —1.999 to B 0.000
Setting Broken-line Approximation = 9.999 :
Input 20
Broken-line Approximation =
Output 1 to -1.999 to 3 0.000
Broken-line Approximation = 9.999 ’
Output 20
® Related Information
Referen? Broken-line Approximation in 5.1 Input Adjustment Functions (P. 5-6)

® Related Parameters
Broken-line Approximation 1 Enabled (Control Initial Setting 2 Level)
(P. 8-72)
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8.11 Input Initial Setting Level (L &)

gt
g

This level contains Initial setting parameters for inputs, including input types, temperature units, and
scaling settings.

@ Level Changes at Startup Up To Input Initial Setting Level

Power ON
c -V - -—-7F""F--—---=---""-""""--""-—"-"-——"—-- "-—--"7=7 """ "™
! Operation Program Setting Adjustment Adjustment 2 Alarm Set PID Setting Time Signal Approximation) |
1 Level Setting Setting Setting 1
I Level v Level [TAA Level ! Rde Level [LALA Level Ty Level Level i
] [T key less [ key less [ key less T key less [Ikey less Ckey less [T key less 1
I than1s than1s than1s than1s than1s than1s than1s i
L [Tkey lessthan 1s _J
Clkey | Clkey 250
1m50‘r’; 2rsmore oo Control stops.
____J__________________
- -~
] == = P T~ ]
i ISr1i.£.)tltJ|tr1 Initial ' ggtr;nitggl Initial Alarm Setting\‘_’ joﬁls?r/n ot ggtrtr;rrgumcatlons I
I \Llevel [tE J Level Level 13 ) Level [L 4 Level  [L§ 1
) key less T key less key less key less key less [
1 than 1's than 1s than 1s than 1s than 1s | 1
1 [Tkeylessthan1s 1
N e e e e e e e e e e e e e 2

D Control in progress

O Control stopped

@ Parameter Changes within Input Initial Setting Level

|Input Initial Setting Leve|||jg:|

=
L I1-T: Input 1 Type

0-19

-

¢ |I1DU: Input 1
Temperature Units
°CJoF

Ly
&
c=

_
Al

()

-T: Input 2 Type
-19

E

iy

oo

LS
E o

DU: Input 2
emperature Units
F

/o)

°
Q

A

I3-T: Input 3 Type
0-19

=
L

T

13DU: Input 3
emperature Units
1°F

T

Ly ”
x|
=

=

-

-T: Input 4 Type
=1

[5)

leu 14DU: Input 4
! |Temperature Units

L
-
q
<
5

*1 : Temperature:

Lower limit of sensor setting range to
upper limit of sensor setting range
Analog:

(Larger of -19999 and a display value
equivalent to input lower limit) to
(smaller of 99999 and display value
equivalent to input upper limit)

S | SNC:
Sensor Induction Noise
580A: | reduction 50Hz/60Hz

<< |AMOV: Move to Advanced
w Function Setting
Z]Level -1999 - 9999

P

INP.1:
Scaling Input Value 1

DSP.1:

Scaling Display Value 1
-19999 - Scaling Display
value 2 -1

INP.2:

Scaling Input Value 2

DSP.2:

Scaling Display Value 2
Scaling Display Value 1
+1 - 99999

DP: Decimal Point Position
0-4

RSPH: Remote SP Upper
Limit

RSPL: Remote SP Lower
Limit
*1

PVDP: PV Decimal
Point Display
OFF (0) /ON (1)

n
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Input * Type
(*:1to4)

L]

[ nd
L3

O

Setting

Reference

—/

8-50

* These parameters are used to set the sensor types.

* If these parameters are changed, the SP limit settings are returned
to the Initial settings. Reset the SP Upper Limit and SP Lower Limit

parameters as necessary.

» Refer to the following table to set the parameters. The default setting

is shaded.
Set Input Setting range Input type
value type (°C) (°F) switch
0 Pt100(1) | —200.0 to 850.0 -300.0 to 1500.0
1 Pt100(2) [-150.00 to 150.00 |-199.99 to 300.00
2 K(1) —200.0 to 1300.0 | —300.0 to 2300.0
3 K(2) —20.0 to 500.0 0.0 to 900.0
4 J(1) -100.0 to 850.0 -100.0 to 1500.0 TC.PT
5 J(2) —20.0 to 400.0 0.0 to 750.0
6 T —200.0 to 400.0 -300.0 to 700.0
7 E 0.0 to 600.0 0.0to 1100.0
8 L —100.0 to 850.0 —100.0 to 1500.0
9 U —200.0 to 400.0 -300.0 to 700.0
10 N —200.0 to 1300.0 | —300.0 to 2300.0
11 R 0.0 to 1700.0 0.0 to 3000.0
12 S 0.0 to 1700.0 0.0 to 3000.0
13 B 100.0 to 1800.0 300.0 to 3200.0
14 w 0.0 to 2300.0 0.0 to 4100.0
15 4t0 20 mA |Depends on scal?ng o ANALOG
16 01to 20 mA |One of the following ranges is dis-
17 1to 5V played depending on the scaling:
—19999 to 99999
18 0105V | 1999.9 to 9999.9
-199.99 to 999.99
19 0to 10V |-19.999 to 99.999
—1.9999 to 9.9999

Set the input type switch of each input to match the Input Type
parameter of the corresponding input. The default setting is 2 (TC.PT).

® Related Parameters
Input * Temperature Units (Input Initial Setting Level) (P. 8-51)
SP Upper Limit and SP Lower Limit (Control Initial Setting Level)
(P. 8-57)
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Input * Temperature Unit

Y] [ ]
1T

Temperature input

/\~—
n
Setting

Reference

—/

» Select Celsius (°C) or Fahrenheit (°F) for the temperature unit.

Setting range Unit Default value

°C
F

r.o
o £:°C

]

® Related Parameters
Input * Type (Input Initial Setting Level) (P. 8-50)

CH

Scaling Input Value 1
Scaling Display Value 1
Scaling Input Value 2
Scaling Display Value 2

Decimal Point Position

nfP
dtP. |
cnfd
d5P.c
dF Analog input

r~

O

Setting

These parameters are used with an analog input.

* Scaling is carried out for the analog input. The display value for the
input value specified in the Scaling Input Value 1 parameter is set in
the Scaling Display Value 1 parameter, and the display value for
input value set in the Scaling Input Value 2 parameter is set in the
Scaling Display Value 2 parameter.

¢ The Decimal Point Position parameter is used to specify the decimal
point position of the set values (SP, etc.) given in EU.

* Scaling settings for inputs 2 to 4 of a Controller with more than one
inputs are set for channels 2 to 4. Press the Key to change to
the desired analog input channel and then set the scaling.

Parameter Setting range Unit | Default value
Scaling Input Value 1 !nput lower ".ml.t to * 4
input upper limit
. . -19999 to
Scaling Display Value 1 Scaling upper limit — 1 EU 0
Scaling Input Value 2 _Input lower I|_m|_t to * 20
input upper limit
. . Scaling lower limit + 1
Scaling Display Value 2 to 99999 EU 100
Decimal Point Position Oto4 - 0

* The unit depend on the input type setting.
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The operation of ESAR-T/ER-T control functions and alarms is based on the
input values. If a value greater than LnP.2 (Scaling Input Value 2) is set for
cnP. ! (Scaling Input Value 1), operation will work in the opposite direction of
the display values. The user must confirm compatibility with devices. For
details, refer to 4.4 Setting the Input Type (P. 4-10).

Referen7

@ Related Parameters

Input * Type (Input Initial Setting Level) (P. 8-50)

Remote SP Upper Limit

Remote SP Lower Limit

'l [ ]
5PH
*

P Control with remote SP

8-52

r~

Remote SP Upper Limit br-----------------------

Remote SP Lower Limit »,

This parameter sets the upper and lower limits for the remote SP.
The remote SP upper limit is set with respect to the upper input
range limit of input 2, and the remote SP lower limit is set with
respect to the lower input range limit of input 2. For example, if input
2 is set to 4 to 20 mA, the remote SP upper limit is set with respect
to 20 mA and the remote SP lower limit is set with respect to 4 mA.

If the Input Type, Temperature Units, or scaling parameters for input
1 are changed, the upper and lower limit settings are changed to the
upper and lower limits of the sensor.

The decimal point position depends on the selected sensor. For an
analog input, the decimal point position depends on the Decimal
Point Position parameter.

RSP
A

Input type = 4 to 20 mA

i i
4 20

The SP limits are in effect, and therefore if the input remote SP is

above or below the SP limits, the SP will be clamped to the upper or

lower limit.

»|Input (MA)

* During cascade control, only channel 2 is displayed.
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Parameter Setting range Unit Default value
(] Remote SP Temperature:
Upper Limit Lower limit of sensor set- EU 1300.0
Setting ting range to upper limit of

sensor setting range
Analog:

Remote SP (Larger of —19999 and dis-

Lower Limit play value equivalent to EU -200.0

lower input limit) to
(smaller of 99999 and dis-
play value equivalent to
upper input limit)

* According to setting of the Input Type parameter.

® Related Parameters
Reference Input * Type (Input Initial Setting Level) (P. 8-50)
_/ Input * Temperature Units (Input Initial Setting Level) (P. 8-51)
Control Mode (Control Initial Setting Level) (P. 8-58)
SP Upper Limit and SP Lower Limit (Control Initial Setting Level)
(P. 8-57)

Note:When the remote SP input is set to a temperature input, be sure
to set the input type of the main input to the same setting as the
input type of remote SP input.

If the remote SP input is set to a temperature input and the upper
and lower limits of the remote SP are not the same as the upper
and lower limits of the sensor setting range of the input type of
remote SP input, it will not be possible to obtain a correct remote

SP value.
|CH)
PV Decimal Point Display PudP L

Temperature input

This parameter can be used to not show the digits of the PV below the decimal point.

decimal point are not shown. When turned ON, the digits below the
decimal point are shown according to the input type setting.

/\- * If this parameter is turned OFF, the digits of the PV below the

Setting range Unit | Default value
] GFF: OFF in: ON
an :ON N "

Setting

® Related Information
Refe’e"? Input * type (Input Initial Setting Level) (P. 8-50)
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(K]
J
]
it
(g

Sensor Induction Noise Reduction

This parameter can be set to reduce induction noise from the power
source in the input.

* This parameter reduce induction noise in the input according to the

/ frequency of the power source.
* Select 50 Hz or 60 Hz according to the power source used for the
Controller.
|—(—L| Setting range Unit Default value
@ 50MZ: 50 Hz TS
BOHE: 60 Hz - GH=: 80 Hz
Setting
® Related Information
R‘*fe’e"? Input * type (Input Initial Setting Level) (P. 8-50)
Move to Advanced Function Setting Level  AAgw Lo

“Initial Setting Protection” is set to 0.

This function is used to move to the Advanced Function Setting Level.
* Enter a password to move to the Advanced Function Setting Level.

* The password is set to “—169.” After entering “~169,” press the
Key or wait for two seconds and you will move to Advanced Function
Setting Level.

Setting range Unit Default value
@ ~1999 to 9999 - 0

Setting
® Related Parameters
Referen? Initial Setting Protection (Protect Level) (P. 8-4)
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8.12 Control Initial Setting Level (L. /)

This level contains Initial setting parameters for control, such as the control method, as well as the output
types, SP limits, control mode, direct/reverse operation, and closed/floating settings.

@ Level Changes at Startup Up To Control Initial Setting Level

Power ON
e |

' Operation Program Adjustment Adjustment 2 Alarm Set PID Setting Time Signal Approximation
] Level Setting Level 7 Level 7z Settin Level Setting Setting rr |
] Level Lod L. Level |t.Acn L e Level Level L i
] [Tkey less [Ikey less [Tkey less [Tkey less [Tkey less [Tkey less Ikey less 1
) than1s than 1s than 1s than1s than1s than 1s than 1s i
L [Jkeylessthan 1s _JI

Clkey | [lkey E'Sng

1m50|‘_7; or?n&:)re oo Control stops.
--—- - - - " - —-""—- - T T T T T T T T T
1 — = — - P 1

Input Initial Control Initial Control Initial inq }—> [ Display Communications

! @ Setting Setting _ ' ’Ii\le?lrerr Setting ' Adjustment Setting I
1 \Level L8 Ckey \ee¥el fLi J iy 2LevelEd J L3 Tlkey \Level [LY Tkey \Level [t5 ]
: lessthan 1s lessthan 1s less than 1's less than 1's lessthan 1s :
1 [Jkey less than 1 s |

r

O Control in progress
O Control stopped

@ Parameter Changes within Initial Control Setting Level

[Control Initial Setting Level| (77

O1-T: Output 1 Type
Pulse Voltage Output (O)/
Linear Current Output (1)

O3-T: Output 3 Type
Pulse Voltage Output (O)/
Linear Current Output (1)

CO1-T:

Linear Current Output 1 Type
0-20mA(0)/4-20mA(1)
CO2-T:

Linear Current Output 2 Type
0-20mA(0)/4-20mA(1)
CO3-T:

Linear Current Output 3 Type
0 - 20mA(0)/4 - 20mA(1)

CO4-T:
Linear Current Output 4 Type
0 - 20mA(0)/4 - 20mA(1)

Note 1: Temperature: SP lower limit + 1 to upper limit

of sensor setting range
Analog: SP lower limit + 1 to lesser of 99999 or
display value equivalent of input upper limit
2:Temperature: Lower limit of sensor setting range
to SP upper limit - 1
Analog: (Larger of -19999 and display value equivalent
of input lower value) to (SP upper limit —1)

SNUM: Number of
Segments

8,12, 16, 20, or 32

T-U: Program Time Unit
Hour.Minute: HHMM,
Minute.Second: MMSSD,
Minute.Second: MMSS
T-PR: Step Time/Rate of Rise
Programming

Step time: TIME or

Rate of rise programming: PR

PRU: Time Unit of Rise
Programming

SL-H: SP Upper Limit
(See note 1.)

SL-H: SP Lower Limit
(See note 2.)

MODE: Control Mode
(See note 3.)

OREV: Direct/Reverse

Operation 10 h: 10H, Hour: H,
Reverse: OR-R/ Minutes: M, or Seconds: S
Direct: OR-D

PVST: PV Start

SP start: SP, PV start
(slope priority): PV-R, or

PV start (time priority): PV-T
RSTM: Operation at Reset
Stop control: STOP or Fixed
control: FSP

CLFL: Closed/Floating
Floating: FLOAT/
Closed: CLOSE

PMO: Independent
Operation/Coordinated Operation
Independent operation: MULT or
Coordinated operation: SNGL

SPSL: Set Point Selection

3:1/4 inputs: Standard (0) or heating/cooling (1)

Present set point: PSP or
Present value: PV

2 inputs: Standard (0), heating/cooling (1),
Standard with remote SP (2),
Heating/cooling with remote SP (3),
Proportional (4), Cascade standard (5), or
Cascade heating/cooling (6)
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-k Lo

(Y]

(Y]

Ly oo
'

"

Output 1 Type

Output 3 Type Model with multi-output

Use these parameters to select the output types for multi-outputs.
* Select a pulse voltage output or linear current output.

l * When pulse voltage output is selected, the output is 12 VDC, 21 mA
for the ESAR-TQQLILIWW-LILI] and 12 VDC, 40 mA for all other
models.

e When linear current output is selected, use the Linear Current
Output Type parameter to select an output of 0 to 20 mA or 4 to
20 mA.

Setting range Unit Default value

@ 0: Pulse voltage output

1: Linear current output - 0

Setting

® Related Parameters
Reference Linear Current Output * Type (Control Initial Setting Level) (P. 8-56)
_/ Control/Transfer Output * Assignment (Control Initial Setting 2
Level) (P. 8-64)

"=
D
'

Linear Current Output * Type *-E Lo

(**: 1to 4) Current output

Use these parameters to select the linear current output types.

* Select a 0 to 20 mA output or a 4 to 20 mA output.

Setting range Unit Default value
@ 0: 0to 20 mA

1: 41020 mA

Setting
@ Related Parameters

Referen? Control/Transfer Output * Assignment (Control Initial Setting 2
— Level) (P. 8-64)
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CH!

SP Upper Limit
SP Lower Limit

e T

R
U

aZ

it

e Use these parameters to set upper and lower limits for the SP

/ setting. The SP can be set only between these limits. If the limits are
changed and a previously set SP falls outside of the limits due to the

change, the SP will automatically change to the upper or lower limit.

e If the input type and temperature unit are changed, the SP upper
and lower limits will change to the upper and lower limits of the
sSensor.

* The decimal point position depends on the selected sensor. For
analog input, the decimal point position is determined by the
Decimal Point Position parameter.

Parameter Setting range Unit Default value
M Temperature: SP lower limit + 1
to upper limit of input range
Setting

fifni?pper Analog: (SP lower limit+ 1)to | EU | 1300.0
(smaller of 99999 and display
value equivalent to input upper
limit)
Temperature: Lower limit of
input range to SP upper limit — 1

SP Lower

Limit Analog: (Larger of -19999 and EU —2000

display value equivalent to input
lower limit) to SP upper limit — 1

® Related Parameters
Refe"*"? Input * Type (Input Initial Setting Level) (P. 8-50)
Input * Temperature Units (Input Initial Setting Level) (P. 8-51)
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Control Mode

r~

O

Setting

Referen?

CH

Use this parameter to select the control mode.

e On single-input or 4-input Controller Models, select standard control
or heating/cooling control.

* On two-input Controller Models, select standard control, heating/
cooling control, standard control with remote SP, heating/cooling
control with remote SP, proportional control, cascade standard
control, or cascade heating/cooling control.

Setting range Unit Default value

: Standard

: Heating/cooling

: Remote SP standard
: Remote SP heating/cooling - 0
: Proportional

: Cascade standard

: Cascade heating/cooling

OO WN—=O

The setting range is 0 or 1 on a single- or 4-input Controller Model and
0 to 6 on a 2-input Controller Model.

® Related Information
4.6 Selecting the Control Mode (P. 4-15)

® Related Parameters
Control/Transfer Output * Assignment (Control Initial Setting 2
Level) (P. 8-64)

Direct/Reverse Operation

[N}
=
L

/\N—
n
Setting

Referen?

8-58

* When direct operation is selected, the MV is increased when the PV
increases. When reverse operation is selected, the MV is increased
when the PV decreases.

Setting range Unit Default value

ar -~ : Reverse operation - .
- ar -~ Reverse operation

ar -d: Direct operation

® Related Information
Direct Operation (Cooling)/Reverse Operation (Heating) in 4.7
Setting Output Parameters (P. 4-20)
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CH!

Closed/Floating

y
L.t

"=
.“
‘n
.“

Position-proportional Control Model

=

* Use this parameter to select the control method for a Position-
proportional Control Model.

a Setting range Unit Default value
| ey | IO H
,F-','":'Z'Z;j Floating - FLaRE: Floating
Setting £L05£: Closed
Independent Operation/ Prad Lot

Coordinated Operation

CH2 standard control or
CH2 heating/cooling control

/\~—
n
Setting

Referen7

* This parameter can be used to select independent or coordinated
operation for models with two input channels.

* If coordinated operation is selected, coordinated operation based on
channel 1 is enabled. The program will be the same for channels 1
and 2.

Unit Default value

AL E: Independent operation - .
Snll: Coor%inated ogeration - it £ Independent operation

Setting range

® Related Information
Operating Programs Using Multiple Channels in 5.2 Control
Functions (P. 5-11)

® Related Parameters
Set Point Offset (Adjustment Level) (P. 8-32)
Set Point Selection (Control Initial Setting Level) (P. 8-62)
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Number of Segments

r~

* This parameter is used to set the maximum number of segments
that can be set in a program. The default value is 16.

O

Setting

Setting range Unit Default value

8,12, 16, 20, or 32 - 16

Program Time Unit

* This parameter is used to specify the time unit for the program.

* The Program Time Unit parameter specifies the time unit for the
following parameters. The Program Time Unit parameter must be
set before the following parameters can be set.

e Segment Time

¢ Time Signal ON Time and Time Signal OFF Time parameters

Setting range Unit Default value
O HHAR: Hours, minutes
Setting nnggz-,Mlnutes, seconds - HHrAm: hours, minutes
o aaa: Minutes,
seconds, deciseconds
Step Time/Rate of Rise Programming &£ -Fr i

r~

* This parameter is used to specify the programming method.

@

Setting

Referen?

8-60

Setting range Unit Default value
£ nE: Step Time --r
Y P ) ) - EonE: Step Time
P~ : Rate of Rise Programming

® Related Information
Rate of Rise Programming in 5.7 Program Operation Functions (P.
5-28)
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[ ]
s L.

3

Time Unit of Ramp Rate
Rate of Rise Programming

e This parameter is used to set the time unit for the ramp rate when
rate of rise programming is used.

-
nl

Setting range Unit Default value
{0H: 10 hours
i H: -
Setting & Hours B A Minutes
1 Minutes
5: Seconds

® Related Information
Rate of Rise Programming in 5.7 Program Operation Functions (P.

5-28)
@ Related Parameters

Segment Rate of Rise (Program Setting Level) (P. 8-18)
Step Time/Rate of Rise Programming (Control Initial Setting Level)

Referen?

(P. 8-60)
| CH:
PV Start Pubk P!

* This parameter is used to set the method for starting the program.

* The following table outlines the start SP and the start point for each
method.

Start method

SP at start
of operation

Operation start point

(slope priority)

operation

SP Start Segment SP Program operates in order from SP of
for segment 1 | segment 1.
PV Start PV at start of | Operation starts at the first present SP

that matches the PV at the start of opera-
tion.

PV Start (time

PV at start of

Operation starts with the PV at the start

priority) operation of program operation used as the SP. The
operation start point is the beginning of
segment 1.
Setting range Unit Default value
O 5P SP Start
Setting Pu-r:PV Start (slope priority) - 5P sP Start
Pu-kE: PV Start (time priority) (See note.)

Note:This selection is not possible for rate of rise programming.

® Related Information
Referen? Operation at Program Start in 5.7 Program Operation Functions (P.
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Operation at Reset

* This parameter is used to set the operation at reset.

Setting range Unit Default value
@ Sk aP: stop control CLTD
- - a3 o Stop control
Setting = 2~ Fixed control
( . . a1 )
If the Operation at Reset parameter is set to “Fixed
Control,” control during reset is executed using the
value set for the Fixed SP parameter. Control does
not stop.
\ J
Set Point Selection SP5L Lol

Coordinated operation

/\N—
n
Setting

Referen?

8-62

e This parameter is used to select whether coordinated operation is
executed using the channel 1 present SP or the PV.

Setting range Unit Default value

FEP. Present set point

[ - FPEP: Present set point
wi: Present value

® Related Information
Operating Programs Using Multiple Channels in 5.2 Control
Functions (P. 5-11)

® Related Parameters
Set Point Offset (Adjustment Level) (P. 8-32)
Independent Operation/Coordinated Operation
Setting Level) (P. 8-59)

(Control Initial
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8.13 Control Initial Setting 2 Level (L .c')

This level contains Initial setting parameters for processing functions, including control/transfer output
assignments, event input assignments, auxiliary output assignments, and first order lag operation enable/
disable settings.

@ Level Changes at Startup Up To Control Initial Setting 2 Level

Power on

- - - —_— i

: Operation g;ct)g;am Adjustment Adjustment 2 é'i;_m Set PID Setting g'é?t‘i?n&gﬂa' égﬁ{gxmatlon "
I Level Level Level 7R3 Level L:vel?g LALA Level Level ¢ Level 9 £
] [Tkey less Tkey less [Tkey less [Tkey less [Tkey less [Tkey less [Tkey less ]
I than1s than1s than 1s than1s than 1s than 1 s than 1s i
IL [Tkeylessthan1s _)I

1] esd

or more | or more oo Control stops.
J_' Alarm Setting Level

— — — e
] — — — = — ]

nput Initial Control Initial Control Initial ing }——>( Display Communications
b ( Setting_ | Setting Seting _ /L\I;renlw Setting Adjustment Setting :

. _ vel L2 J ! vel [! _ y

: evel [L.0 key Level [L.7T J key evell L key ] Ckey &Y€ Ly key \evel [ES .
" lessthan 1s less than 1's less than 1's less than 1's less than 1's '
1 [ Ikeylessthan1s ]
e e e e e e e e e o e 1 D

O Control in progress

D Control stopped

@ Parameter Changes within Control Initial Setting Level

[ Control Initial Setting 2 Level | (77

SO

allk. 4'|

[l

]

Sha. i
)
b

OUT.1: Control/Transfer
Output 1 Assignment

OUT.4:

Control/Transfer Output 4
=l Assignment

0to 32

EV.1: Event Input 1 Assignment

EV.10: Event Input 10
Assignment
0to 81

SBO.1: Auxiliary Output 1
Assignment

SBO.10: Auxiliary Output
10 Assignment
0to 84

o1z - 1] PSOT: Program Output Selection
Output segment: SGO,
555 Output Segment Number: SGN,
or Time signal: TSG

TRH.1: Transfer Output 1
Upper Limit

7 TRL.1: Transfer Output 1
~
Lower Limit

TRH.2: Transfer Output 2
Upper Limit

TRL.2: Transfer Output 2
Lower Limit

TRH.3:
Transfer Output 3
Upper Limit

_:,' TRL.3:
Transfer Output 3
Lower Limit

TRH.4:
Transfer Output 4
Upper Limit

- HRL.4:
Transfer Output 4
= Lower Limit

LAG.1: First Order Lag
L 7. ¢ | ROperation 1 Enabled
oFF] |OFF or ON
!'.h!'.'t [ LAG.4: Firs; Order
- !|Lag Operation
SEFl4 Enabled
I8l OFF orON

o

[
an| Approximation 2 Enabled

L'g:_ L CALB:

MAV.1:
. Movement Average 1
5FF|| | Enabled OFF or ON

MAV.4:
Movement Average 4
5] Enabled OFF or ON
SQR.1:
Extraction of Square
Root 1 Enabled
OFF or ON
] SQR.4:
3 Hra':,{; Extraction of Square
Root 4 Enabled
OFF or ON
SCL1: Straight-line
Approximation 1 Enabled
OFF or ON
SCL2: Straight-line

OFF or ON

Broken-line Approximation 1 Enabled
OFF or ON

Motor Calibration
£l OFF or ON

1| MOT: Travel Time
30 110 999

tH
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Control/Transfer Output * Assignment ollk* Le
(*:1to4)
/\'__ ¢ Use this parameter to assign output content to outputs.
Setting range Unit ROEL
N value
Disable (0)
Setting CH1 control output (heating or open) for control output (1)
CH1 control output (cooling or close) for control output (2)
CH1 disable (3)
CH1 present set point (4)
CH1 PV (5)
CH1 control output (heating or open) for transfer output
6
SDIZH control output (cooling or close) for transfer output
7
(CIZH valve opening (8) B N
CH2 control output (heating) for control output (9)
CH2 control output (cooling) for control output (10)
Disable (11)
CH2 present set point (12)
CH2 PV (13)
CH2 control output (heating) for transfer output (14)
CH2 control output (cooling) for transfer output (15)
Disable (16)
Similarly,
CHS3 (17 to 24)
CH4 (25 to 32)
* The default value is set according to the control mode setting.
Input Control/ Control/ Control/ Control/
Control mode Transfer Output | Transfer Output | Transfer Output | Transfer Output
type 1 Assighment | 2 Assignment | 3 Assignment | 4 Assignment
1input |1 0 0 0
Standard Control 2 inputs | 1 9 0 0
4 inputs | 1 9 17 25
1input |1 2 0 0
Heating/Cooling Control 2inputs | 1 2 9 10
4 inputs | 1 2 9 10
1input |- - - -
Remote SP Standard Control | 2 inputs | 1 0 0 0
4 inputs | — -
. . 1input |- - _ _
Remote SP Heating/cooling 2inputs | 1 5 0 0
Control -
4 inputs | - - - -
1input |- - - -
Proportional Control 2inputs | 1 0 0 0
4 inputs | - - - -
1input |- - - -
Cascade Standard Control 2inputs | 9 0 0 0
4 inputs | — - -
. . 1input |- - _ _
Cascade Heating/Cooling 2inputs | 9 ) 0 0
Control -
4 inputs - - -
Position-proportional Control | 1 input |- - 0 0
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If a pulse output is set to operate as a transfer output (3 to 8 for
channel 1), the output will be OFF.

® Related Parameters
Referen? Linear Current Output * Type (Control Initial Setting Level) (P. 8-56)
Output 1 Type and Output 3 Type (Control Initial Setting Level) (P. 8-
56)
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Event Input * Assignment Eut Le
(*:1to 10)
/\,___ * Use these parameters to assign event input functions.
. . Default
a Setting range Unit value

Disable (0)

Setting Communications Writing OFF/ON (1)

Channel 1 Program No. (bit 0, weight 1) (2)
Channel 1 Program No. (bit 1, weight 2) (3)
Channel 1 Program No. (bit 2, weight 4) (4)
Channel 1 Program No. (bit 3, weight 8) (5)
Channel 1 Program No. (bit 4, weight 16) (6)
Channel 1 Program No. (bit 5, weight 32) (7)
Channel 1 Program No. (bit 0, weight 10) (8)
Channel 1 Program No. (bit 2, weight 20) (9)
Channel 1 Run (ON)/Reset (OFF) (10)

Channel 1 Run (OFF)/Reset (ON) (11)

Channel 1 Auto (OFF/Manual (ON) (12)

Channel 1 Program SP (OFF)/Remote SP (ON) (13)
Channel 1 Remote SP (OFF)/Fixed SP (ON) (14)
Channel 1 Program SP (OFF)/Fixed SP (ON) (15)
Channel 1 Program SP (16)

Channel 1 Remote SP (17)

Channel 1 Fixed SP (18)

Channel 1 Hold (ON)/Hold clear (OFF) (19)
Channel 1 Advance (20)

Channel 1 Back (21)

Similarly

Channel 2 (22 to 41)

Channel 3 (42 to 61)

Channel 4 (62 to 81)

* If the same setting is selected for different Event Input Assignment
parameters, the event input for which ON/OFF is determined last will
be effective. When the power is turned ON and the same program
number assignment is repeated, the event input with the higher
number is given priority.

When the control mode is set to cascade control, assign
the following channel operation commands:

e CH2 Run/Reset (31)

e CH2 Auto/Manual (32)

¢ CH2 SP Mode (Remote SP/Fixed SP) (34)
(cascade open/close)

® Related Information
Refere"? 5.8 Using Event Inputs (P. 5-39)
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Auxiliary Output * Assignment

(*: 110 10)

[ nd

/\- * Use these parameters to assign output content to auxiliary outputs.

O

Setting

Setting range

Unit

Default value

Disable (0)

CH1 Alarm 1 (1)

CH1 Alarm 2 (2)

CH1 Alarm 3 (3)

CH1 Alarm 4 (4)

CH1 Input error (5)
CH1RSP Input error (6)
Disabled (7)

CH1 Run output (8)

CH1 Program end output
CH1 Program output 1 (
CH1 Program output 2 (
CH1 Program output 3 (
CH1 Program output 4 (
CH1 Program output 5 (
CH1 Program output 6 (
CH1 Program output 7 (
CH1 Program output 8 (
CH1 Program output 9 (
CH1 Program output 10
U-ALM (20)*1

Alarm 1 OR output of all channels (21)

Alarm 2 OR output of all channels (22)

Alarm 3 OR output of all channels (23)

Alarm 4 OR output of all channels (24)

Input error OR output of all channels (25)

RSP Input error OR output of all channels (26)
Disable (27)

CH2 Alarm 1 (28)

CH2 Alarm 2 (29)

CH2 Alarm 3 (30)

CH2 Alarm 4 (31)

CH2 Input error (32)

CH2 RSP Input error (33)

Disable (34)

CH2 Run output (35)

CH3 Program end output (36)

CH2 Program output 1 (37)*1
CH2 Program output 2 (38)*1
CH2 Program output 3 (39)*1
CH2 Program output 4 (40)*1
CH2 Program output 5 (41)*1
CH2 Program output 6 (42)*1
CH2 Program output 7 (43)*1
CH2 Program output 8 (44)*1
CH2 Program output 9 (45)*1
CH2 Program output 10 (46)*1
Similarly,

CH3 (47 to 65)

CH4 (66 to 84)

Oto4
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*1 The data that is output depends on the setting of the Program
Output Selection parameter and will be program output 1 to 10,
segment output 1 to 10, segment number output 1 to 6, or time
signal output 1 to 6.

*2 On a Controller with more than one input, assignment data can be
set for channels 2 and higher for the number of supported
channels. U-ALM output will be OR output of alarm functions 1 to 4
of all channels.

® Related Information
Refe'e"? 4.11 Using Auxiliary Outputs (P. 4-37)

® Related Parameters
Program Output Selection (Control Initial Setting 2 Level)

[ -]

Program Output Selection Sok Lo

“Program Output” assigned to Auxiliary Output

* This parameter is used to set what is output when “Program Output”

/ is selected for the Auxiliary Output Assignment parameter.
Setting range Unit Default value
@ Sl Segment Output -
; 55 m: Segment No. Output - Sla: Segment
Setting T 9 - utp Output
£ Jw: Time Signal

® Related Information
Reference Time Signal in 5.7 Program Operation Functions (P. 5-33)
_/ Segment Output in 5.7 Program Operation Functions (P. 5-34)
Program Status Outputs in 5.7 Program Operation Functions (P. 5-
36)

® Related Parameters
Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-
67)
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rH.

~
Y]

Transfer Output * Upper Limit £ *
Transfer Output * Lower Limit ~ ErL, *

(*:11to0 4) Transfer output using output assignment

¢ These parameters can only be used for outputs selected for transfer

r~

O

Setting

Referen?

output using the output assignment parameters.

Default value

Control/ A .
(upper limit/ | Decimal
Transfer output . . . :
. Setting range lower limit of point units
assignment i,
transfer position
data .
output)
. SP lower I|.rn|.t to 1300.0 and Depends
Present set point | SP upper limit on input EU
—200.0
type
Lower limit of
sensor setting Upper.an.d Depends
range to upper lower limit of -
- - on input EU
limit of sensor sensor setting
) type
PV setting range range
(temperature)
—-19999t099999 | Scaling Depends
(analog) displayvalue2 | oninput | EU
and 1 type

Control output

Standard: -5.0to
105.0; Heating/

1 o,
cfhgra]l;lng or cooling: 0.0 to 100.0and 0.0 | 1 Yo
P 105.0
Control output
(cooling or 0.0t0 105.0 100.0 and 0.0 1 %
close)
Valve opening -10.0t0 110.0 100.0 and 0.0 1 %

The parameters will be initialized if the input type, temperature
units, scaling display value, SP upper and lower limits, or applicable
control/transfer output assignment is changed.

@® Related Information

5.9 Using a Transfer Output (P. 5-47)

® Related Parameters
Input * Type (Input Initial Setting Level) (P. 8-50)

Control/Transfer Output * Assignment (Control Initial Setting 2

Level) (P. 8-64)
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First Order Lag Operation * Enabled LRLX

(*:1to 4)

Setting

Referen?

Use these parameters to enable or disable first order lag operation

for each input.

Setting range

Unit

Default value

-~
nl

ofFF: Disable
on: Enable

oFF: Disable

@ Related Information

5.1 Input Adjustment Functions (P. 5-2)

® Related Parameters
First Order Lag Operation * Time Constant (Adjustment 2 Level) (P.

8-34)

Movement Average * Enabled

(*:1to4)

AR

Setting

Referen7

8-70

Use these parameters to enable or disable the movement average

for each input.

Setting range

Unit

Default value

-
nl

ofFF: Disable
on: Enable

oFF: Disable

® Related Parameters
Move Average * Move Average Count (Adjustment 2 Level) (P. 8-34)

[ nd

[ nd
W
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Extraction of Square Root * Enabled e Le
(*:1to4)
* Use these parameters to enable or disable the extraction of square
’ root operation for each input.
Setting range Unit Default value
“CC. N
. arr: Disable - GFF: Disable
on:  Enable
Setting
® Related Parameters
Referen? Extraction of Square Root * Low-cut Point (Adjustment 2 Level)
— (P. 8-35)
Straight-line Approximation * Enabled L Le
(*:1o0r2) Proportional control

r~

)

Setting

Reference

—/

* Use these parameters to enable or disable straight-line approxi-
mation.

Setting range Unit Default value
aFF: Di -
gn_ ' [I;Ir?:tt))llee - an: Enable

® Related Parameters
Straight-line Approximation * Input 1, Straight-line Approximation *
Input 2, Straight-line Approximation * Output 1, and Straight-line
Approximation * Output 2 (Approximation Setting Level) (P. 8-47)
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Broken-line Approximation 1 Enabled Fral.l

[ nd

r~

O

Setting

Reference

—/

Use this parameter to enable or disable broken-line approximation
for input 1.

Setting range Unit Default value
“EC. D
ofF: Disable - 5FF: Disable
an: Enable

@® Related Parameters

Broken-line Approximation 1 Input 1 to Broken-line Approximation 1
Input 20, Broken-line Approximation 1 OQutput 1 to Broken-line
Approximation 1 Output 20 (Approximation Setting Level) (P. 8-48)

CH!

Motor Calibration

"
pen
P
o~

L.

Position-proportional Control Model

r~

Operation

Reference

—/

8-72

Use this parameter to execute motor calibration. If you are going to
monitor the valve opening, be sure to execute this parameter.
(During execution the display cannot be changed.)

Executing this parameter also resets the Travel Time parameter.

When this parameter is accessed, the set value is oFF.
Select an to execute motor calibration.

When motor calibration ends, the setting automatically reverts to
aFF.

@ Related Parameters

Travel Time (Control Initial Setting 2 Level) (P. 8-73)
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CH
Travel Time Aok Le
Position-proportional Control Model

* Set the time from when the valve is completely open to when the

/ valve is completely closed.

* This parameter is automatically set when the Motor Calibration
parameter is executed.

Setting range Unit Default value
@ 1to 999 s 30

Setting

® Related Parameters
Refere"? Motor Calibration (Control Initial Setting 2 Level) (P. 8-72)
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8.14 Alarm Setting Level (L.3)

This level contains parameters for the type and output operation of alarms, including alarm types, close in

alarm/open in alarm settings, and latch settings.

@ Level Changes at Startup Up To Alarm Setting Level

Power on

——]— —— — — — —_— — — —_— — —_— —_—— —_——_—— —_————
: Operation Sg:g;z"H—» Adjustment Adjustment 2 QQEEQMPID Setting gg?t?ngm—» éggirr?ximatio :
j Level evel Level [TRAS Level mg75) evel [LALA Level g Level Level i
1 [T key less [ key less [ key less Ikey less [Tkey less [ key less Ikey less 1
1 than1s than1s than1s than1s than1s than1s than1s 1
L [Tkeylessthan1s 1

B I I ——

or more| or more oot Control stops.

Alarm Setting Level
- - - - " —=¥=+- ] Y e/ e T T/ D
] - — — - — |
Input Initial — »(Control Initial Control Initial : Display Communications

4 Setting Setting Setting ﬁlarT Seting Adjustment Setting 1
1 \Level [E5 . evel [t.7T J Levellt & J SOl [119E] . Level [t Y . evel ]
) [Tkey [ Tkey [Tkey [Tkey [ Tkey 1
' lessthan 1s lessthan 1s lessthan 1s lessthan 1s lessthan1s )
] [Tkeylessthan1s ]

L ————————————— e ———e—_——_— Y

@ Parameter Changes within Alarm Setting Level

|AIarm Setting Level ||I':‘:|

ALT1: Alarm 1 Type
2| 0to 11

A1LT: Alarm 1 Latch
OFF/ON

ALH1:
Alarm 1 Hysteresis
21 0.011099.99

ALT2: Alarm 2 Type
0to 11

A2LT: Alarm 2 Latch
OFF/ON

ALH2:
Alarm 2 Hysteresis
0.01 t0 99.99

ALT3: Alarm 3 Type
Oto 11

ABLT: Alarm 3 Latch
OFF/ON

] ALH3:
HL ’jn Alarm 3 Hysteresis
o.oe
0.01 t0 99.99

ALT4: Alarm 4 Type
0to 11

A4LT: Alarm 4 Latch
OFF/ON

ALH4:
Alarm 4 Hysteresis
0.01 to 99.99

REST:
Standby Sequence Reset
Condition A or Condition B

SB1N: Auxiliary Output 1
Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C

SB2N: Auxiliary Output 2
Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C

SB3N: Auxiliary Output 3
en in Alarm

Close in alarm: N-O or
Open in alarm: N-C
SB4N: Auxiliary Output 4
Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C
SB5N: Auxiliary Output 5
Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C
SB6N: Auxiliary Output 6
! | Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C
SB7N: Auxiliary Output 7
Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C

SB8N: Auxiliary Output 8
! | Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C
SBIN: Auxiliary Output 9
Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C
SB10N: Auxiliary Output 10
Open in Alarm

Close in alarm: N-O or
Open in alarm: N-C

o
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O Control in progress
O Control stopped
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Alarm * Type
(*:1to4)

Jux

e

Alarm set for Auxiliary Output
Assignment parameter

r~

@

Setting

Reference

—/

* These parameters are used to select the alarm types for alarms 1

through 4.

Setting range Unit | Default value

No alarm function

Upper- and lower-limit alarm

Upper limit alarm

Lower limit alarm

Upper- and lower-limit range alarm

Upper- and lower-limit alarm with standby

sequence

Upper limit alarm with standby sequence -

Lower limit alarm with standby sequence

Absolute-value upper-limit alarm

Absolute-value lower-limit alarm

0: Absolute-value upper-limit alarm with standby
sequence

11: Absolute-value lower-limit alarm with standby

sequence

a2

2: Upper limit
alarm

coeNo

@ Related Parameters

Alarm Set * Alarm Value * (Alarm Set Setting Level) (P. 8-37)
Alarm Set * Alarm Upper limit * (Alarm Set Setting Level) (P. 8-38)
Auxiliary Output * Assignment (Control Initial Setting 2 Level)

(P. 8-67)

Alarm * Latch (Alarm Setting Level) (P. 8-76)

Alarm * Hysteresis (Alarm Setting Level) (P. 8-77)

Standby Sequence Reset (Alarm Setting Level) (P. 8-78)

Alarm SP Selection (Expansion Control Setting Level) (P. 8-97)
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CH!

Alarm #* Latch

(*:1to4)

Pain |
=S
it

Alarm set for Auxiliary Output Assignment
parameter and Alarm Type parameter not
set to “No alarm”

* When these parameters are set to “ON,” a latch function is added to
/ the alarm function. Once an alarm goes ON, the alarm output is held
ON until the power is turned OFF. The latch is canceled if you move

to setting area 1.

¢ When the alarm output is set to “Close in alarm,” the closed output is
held, and when it is set to “Open in alarm,” the open output is held.

» After changing an Alarm 1 to 4 Latch parameter setting, a software
reset must be executed or the power must be turned OFF and ON to
make the new setting take effect.

Setting range Unit Default value

(] &FF: Disable

o _ D
an: Enable arr: Disable

Setting

® Related Parameters

Reference Alarm Set * Alarm Value * (Alarm Set Setting Level) (P. 8-37)
_/ Alarm Set * Alarm Upper limit * (Alarm Set Setting Level) (P. 8-38)

Auxiliary Output * Assignment (Control Initial Setting 2 Level)

(P. 8-67)

Alarm * Type (Alarm Setting Level) (P. 8-76)

Alarm * Hysteresis (Alarm Setting Level) (P. 8-77)

Standby Sequence Reset (Alarm Setting Level) (P. 8-78)

Alarm SP Selection (Expansion Control Setting Level) (P. 8-97)
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x

.
—~
Bung
*
[ nd

-

Alarm * Hysteresis
(*:1to 4)

Alarm set for Auxiliary Output Assignment
parameter and Alarm Type parameter not
set to “No alarm?”

* These parameters are used to enable hysteresis for alarms 1, 2, 3,
and 4.

Setting range Unit Default value
O 0.01 0 99.99 %FS | 0.02

Setting

® Related Parameters

Reference Alarm Set * Alarm Value * (Alarm Set Setting Level) (P. 8-37)
_/ Alarm Set * Alarm Upper limit * (Alarm Set Setting Level) (P. 8-38)

Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-

67)

Alarm * Type (Alarm Setting Level) (P. 8-76)

Alarm * Latch (Alarm Setting Level) (P. 8-76)

Standby Sequence Reset (Alarm Setting Level) (P. 8-78)

Alarm SP Selection (Expansion Control Setting Level) (P. 8-97)
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CH!

Standby Sequence Reset

L3

Alarm Types 1 to 4
= With standby sequence

r~

Alarm output: Conditions A

O

Setting

Referen7

8-78

Alarm output: Condition B

* Use this parameter to select the condition for restarting the standby
sequence after it has been canceled.

¢ Conditions A:

¢ At the start of operation (including after turning ON power),

* When the alarm value (alarm upper or lower limit) is changed,

* When the input correction (Input Value 1 for Input Correction,
Input Correction 1, Input Value 2 for Input Correction, or Input
Correction 2 parameter) is changed,

e When the SP of the

current segment is changed (including

changing the fixed SP in Fixed SP Mode),

e When program is started (including when the program is started
for program repeats or links), or

* When the segment is changed (including when an advance is

executed).
¢ Condition B: Power ON

* The following example shows operation using a lower-limit alarm

with standby sequence.

(after change)

Alarm point |f - /= --="--

SP changedY
Alarm point-4--------- !

Condition A only

1 | \
. Lo Alarm hysteresis
! 1
| )

1
y, O : Standby sequence
I off point

Condition A onl

e Standby sequence
1

I
I
I I I
I I I
Lo ! | reset point

! N

r—

» After changing the standby sequence reset setting, a software reset

must be executed or the power turned OFF and ON to make the

change take effect.

Setting range

Unit Default value

A: Condition A
&: Condition B

- A: Condition A

@® Related Parameters

Alarm * Type (Alarm Setting Level) (P. 8-75)
Alarm * Latch (Alarm Setting Level) (P. 8-76)
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[ nd

Auxiliary Output * Open in Alarm S5*n
(**:1to 10)

* These parameters are used to select the output state of auxiliary
/ outputs 1 to 10.

* When “Close in alarm” is selected, the state of the alarm output
function is output without change. When “Open in alarm” is selected,
the state of the output function is inverted before output. The relation
between the alarm output function, alarm output, and operation
indicator is shown below.

Set value Auxmary. Auxiliary (-)pe-ratlon
output function output indicator
. ON ON ON
Close in Alarm
OFF OFF OFF
. ON OFF ON
Open in Alarm
OFF ON OFF
Setting range Unit Default value
) n-o: Close in alarm - ;
- . - ~-a: Close in alarm
~-L: Open in alarm

Setting

® Related Parameters

Reference Alarm Set * Alarm Value * (Alarm Set Setting Level) (P. 8-37)
_/ Alarm Set * Alarm Upper limit * (Alarm Set Setting Level) (P. 8-38)

Auxiliary Output * Assignment (Control Initial Setting 2 Level)

(P. 8-67)

Alarm * Type (Alarm Setting Level) (P. 8-75)

Alarm * Hysteresis (Alarm Setting Level) (P. 8-77)

Standby Sequence Reset (Alarm Setting Level) (P. 8-78)

Alarm SP Selection (Expansion Control Setting Level) (P. 8-97)
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8.15 Display Adjustment Level (L .~)

This level contains parameters for adjustment of the display contents, including selection of the bar graph
display items, display refresh period, Monitor Item Level settings, and display scan parameters.

@ Level Changes at Startup Up To Display Adjustment Level

Power ON
- -\ - -""-—-—-"-"""""-"""—-—"-""""="-"""7"—-"- "7 "7 7 7 7™ ™
l o me s o |
) gram I I Alarm Set X Time Signal pproximation

I Operation Setting Adjustment Adjustment 2 Setting PID Setting Setting etting i
) Level ) Level | ) Level [TAZS Level Level [LFLA Level rpr Level Level |LEEL I
] [Tkey less [Ikey less [Tkey less [Tkey less [Tkey less [Tkey less [Ikey less ]
I than1s than1s than1s than1s than1s than1s than1s I
! [Tkeylessthan1s 1
L e - = —_——————_ —_———_——_——_——_— —_———_——_——_——_——_——_— P

[ key key 250

1s 3s oo
or more | or more oot Control stops.

- I >y . I - - -
] — = = ]
Input Initial > Control Initial . —— {( Display

) Setting Sett Setting Alarm Setting Adjustment :
I \Level [LT ) . — ‘ - _ Level |! —

) [Tkey key key - key key 1
' lessthan 1s lessthan 1s lessthan 1s lessthan 1s lessthan 1s N
h [Tkey lessthan 1's 1
L e e e e . e . . e e e 2P

O Control in progress
O Control stopped

@ Parameter Changes within Display Adjustment Level

| Display Adjustment Level| TH ]

ODSL: MV Display Selection
MV (heating): O or
2l MV (cooling): C-O

BART: Bar Graph Display Item (See note 1.)

RET: Display Auto-return Time
0-99
(0: Display auto-return disabled)

D.REF:
Display Refresh Period
5| OFF, 0.5, 1,2, or 4

= = _1 | MONL:
Monitor Item Level Setting
af£] (See note 2.)

SC-M: Start Display Scan at Power ON

OFF or ON
Display Scan Period
2lo-99

Note 1: OFF 2: Disabled: OFF
Elapsed program time percentage: PRG.T, Input Initial Setting Level: L.0
Elapsed segment time percentage: SEG.T, Control Initial Setting Level: L.1
Deviation: 1 EU, Control Initial Setting 2 Level: L.2
Deviation: 10 EU, Alarm Setting Level: L.3
Deviation: 20 EU, Display Adjustment Level: L.4
Deviation: 100 EU Communication Setting Level: L.5
MV (Heating) or Valve opening: O Advanced Function Setting Level: L.ADF
MV (Cooling): C-O Expansion Control Setting Level: L.EXC
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CH!

MV Display Selection

= ]
ad5t

Heating/cooling control

r~

* This parameter is used to select which MV is displayed when a PF
Key is set to “Present value (PV),” “Present set point,” or “MV” during

heating/cooling control.
* “Heating MV” or “Cooling MV” can be selected.

Setting range Unit Default value
@ a: Heating MV - .
- . - o Heating MV
Setting « =~ Cooling MV
Bar Graph Display Item BR-E LM
E5AR-T

-

)

Setting

Use this parameter to select the contents of the bar graph display of
the E5AR-T.
The bar graph of the ESAR-T is 10 segments.

Setting range Unit Default value
aFF:  No bar graph display
{EL:  Deviation 1 EU/segment a:Standard Con-
{JEU: Deviation 10 EU/segment trol Models:
ZOEU:  Deviation 20 EU/segment Heating MV,
{0, Deviation 100 EU/segment - Position-pro-
a: Standard Control Model: Heating MV portional Con-
Position-proportional Control Model: trol Model:
Valve opening Valve opening
f-5: Standard Control Model: Cooling MV
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Display Auto-return Time

rEE LM

r—

O

Setting

This parameter is used to select the amount of time without key
operation that must elapse for the display to revert to the Present
Value (PV)/Preset Set Point display when in Operation Level,
Program Setting Level, Adjustment Level, Adjustment 2 Level, Alarm
Set Setting Level, PID Setting Level, Time Signal Setting Level,
Approximation Setting Level, or Monitor ltem Level.

* When 0 is selected, the function is disabled (no auto reset).

Setting range Unit Default value

0to 99 s 0

Display Refresh Period

drEF LM

-

* This parameter is used to lengthen the refresh period of the monitor
value display. This only slows the display refresh cycle; it does not
affect the update period of the PV during control.

¢ To disable the function, select OFF.

Setting range Unit Default value
@ aFF,05,1,2,4 s 0.5
Setting
Monitor Item Level Setting Aol LM

r~

O

Setting

8-82

* One of the following levels can be selected as the Monitor ltem Level
setting: Input Initial Setting Level, Control Initial Setting Level,
Control Initial Setting 2 Level, Alarm Setting Level, Display
Adjustment Level, Communications Setting Level, Advanced
Function Setting Level, and Expansion Control Setting Level.

e The Monitor Item Level is added after the Approximation Setting
Level.

* When OFF is selected, the function is disabled (i.e., the Monitor ltem
Level is disabled).

Setting range Unit Default value

i
hy]

Monitor Item Level disabled.
Input Initial Setting Level
Control Initial Setting Level
Control Initial Setting 2 Level
Alarm Setting Level - afF
Display Adjustment Level
Communications Setting Level

[l i el el e el e o

mminsluii. B

;jF: Advanced Function Setting Level
oL : Expansion Control Setting Level
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Start Display Scan after Power ON

Display Scan Period

5C-7
-
pu

R
"

LM

Controller with more than one input

r~

O

Setting

* The display scan automatically switches through channels on the
display when multiple channels are used on a Controller with more

than one input.

* The display scan shows only channels that are enabled using the
Number of Enabled Channels parameter.

* The display scan can be started automatically after the power is
turned ON or by pressing the Key.

* To have display scan start automatically after the power is turned
ON, set the Start Display Scan after Power ON parameter to ON.

* The display scan period is set in the Display Scan Period parameter.
If the period is set to 0, the display scan is disabled.

(0: Display scan disabled.)

Parameter Setting period Unit | Default value
Start Display Scan | aF F: Disable R
- — ) F .
after Power ON &n: Enable oFF: Disable
Display Scan Period 01099 s 2
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8.16 Communications Setting Level (L .5)

This level contains Initial setting parameters for communications, such as parameters for the protocol
selection, communications unit number, and communications speed.

@ Level Changes at Startup Up To Communications Setting Level

Power ON
-——————— — — - — — - — —- —_—- —_—- —- ——_————
! Pro i i imati

. gram . . Alarm Set : Time Signal Approximation
1 Operation Setting Adjustment Adjustment 2 Setting PID Setting Setting Setting
) Level ) Level | ) Level A Level 735 Level [LALA Level oy Level Level [I FET
1
!
I
L

than1s than1s than1s than1s than1s than1s than1s

|
|
|
[Tkey less [Tkey less [Tkey less [Tkey less [Tkey less [Tkey less [Tkey less 1
|
|

[Ikeylessthan1s

c - - - - FFFFFFFFFFF - _— (/7"

1 — — — - 1
Input Initial Control Initial Control Initial : —— [ Display
) Setting Setting Setting AlarmiSetting Adjustment 1
1 \Level [L.0 Level L. 7 o 2Llevelltd J Level [1 1
) [Tkey [ key [key [Tkey 1
' less than 1's less than 1's less than 1's less than 1's less than 1s '
1 [Jkeylessthan1s 1
L UG U U U ———

O Control in progress
O Control stopped

@ Parameter Changes within Communications Setting Level

| Communications Setting Level | 5]

I ) |PSEL:
‘_U" Communications Protocol Selection
> LY | CWF or MOD

' U-NO:
m Communications Unit
No. 0 to 99

BPS:
bps Communications Speed
]

£

95]9.6,19.2, or 38.4

Communications Data Length
7or8

) LEN
LEn
@

Zl1or2

PRTY:
Communications Parity
NONE, EVEN, or ODD

t SDWT:
Transmission Wait Time
G foto 99

[
[N
ny )
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L
)
.‘ -
[ atad
[Ty

Communications Protocol Selection

* This parameter is used to select the communications protocol.

/ Selections are CompoWay/F, OMRON's unified protocol for general-
purpose serial communications, or Modbus, Modicon Inc.'s protocol

based on RTU Mode of Modbus Protocol (Specifications: PI-MBUS-

300 Rev.J).
Setting range Unit Default value
M {YF: CompoWay/F -
) - YF
A5d: Modbus £=#: CompoWay/F
Setting
Communications Unit No. U-rao L5
* After changing the communications unit number setting, execute a
software reset or turn the power OFF and ON to make the change
effective.
Setting range Unit Default value
@ 0t099 - 1
Setting
Communications Speed LP5 L5

* After changing the communications speed setting, execute a
software reset or turn the power OFF and ON to make the change

effective.
Setting range Unit Default value
@ 95
8e kbps S5
Setting gy
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Communications Data Length ~ LEm L5
Protocol is CompoWay/F

» After changing the communications data length setting, execute a
/ software reset or turn the power OFF and ON to make the change

effective.
Setting range Unit Default value
@ 7t08 Bits 7
Setting
Communications Stop Bits Shik L5

Protocol is CompoWay/F

» After changing the communications stop bit setting, execute a
/ software reset or turn the power OFF and ON to make the change
effective.

Setting range Unit Default value
@ 1102 Bits 2
Setting
Communications Parity FPred L5

* After changing the communications parity setting, execute a
/ software reset or turn the power OFF and ON to make the change

effective.
Setting range Unit Default value
A nanf: None
EuEn: Even - EuEn: Even
Setting add: Odd
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)

[y
[ atad
[Ty

Transmission Wait Time

» After changing the transmission wait time setting, execute a software
/ reset or turn the power OFF and ON to make the change effective.

Setting range Unit Default value
@ 0to 99 ms 20

Setting
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8.17 Advanced Function Setting Level (L AdF

This level includes parameters for parameter initialization, PF Key assignments, and the number of

enabled channels.

]

)

@ Level Changes at Startup Up To Advanced Function Setting Level

Power ON
- -\ -—""-"-"-—-"----"-—""-"""-"-—""---- " "-—"-"""""""-""——-"-"-" """ "7/ T/ "7/ ™
| ) — — i
I(Operalm%—vfrogram Setting| Adjustment Adjustment 2 glent]t?nglgnal PID Setting égt{irr?gset ézg:’g;lmatlon {
y Lo Lovel Lovel .'.Hd:';) tovel i pas ) \Level [LREA tovelrrrg)  (Level Lovel [EEC) |
] [Tkey less [CTkey less [Tkey less [Tkey less [Tkey less CTkey less [Tkey less i
I than1s than1s than1s than1s than1s than1s than1s i
I |

[Jkeylessthan1s
N o e e e e e e et o ——_— ot —— o —— — — — — —— — — S
Y]
[key | [Tkey c L

1s 3s pint Control stops.
or more| or more
.~ —_-— — _— T T T e e e e e e e N
] = = = - T ]

Input Initial »{ Control Initial Control Initial q —— [ Display Communications!
I'| setting Setting Setting (A ST Adjustment Setting )
I \Level [L.D0 Clkey Level [L.7 Clkey 2 Level[ L. Ckey Level 3 ey Level [L M Clkey Level [L5 [}
: lessthan 1s lessthan1s lessthan1s lessthan1s lessthan1s :
] [Tkey less than 1's ]
| & —— e e e e e e e — —— —— " ——— —— ——— ——— —— e =

Expansion

Control Settin:
Level [T FX

[ Tkey
lessthan1s

O Control in progress

O Control stopped

® Parameter Changes within Advanced Function Setting Level
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To move to the Advanced Function Setting Level, set the Initial Setting
Protection parameter in Protect Level to 0, and then enter the
password (-169) in the Move to Advanced Function Setting Level
parameter (Input Initial Setting Level).

| Advanced Function Setting Level |

INIT:
Parameter Initialization
OFF/ON

v -

2
F
,.

=
A

{| PF1: PF1 Setting
--| (See note 1.)

0 B
W T

PF2: PF2 Setting
(See note 2.)

]
- h
-_@ "um

PF1.1: PF1 Monitor/
Setting Item 1
(See note 2.)

PF1.2: PF1 Monitor/
Setting ltem 2
(See note 2.)

S PF1.5: PF1 Monitor/
scr| Setting ltem 5
(See note 2.)

-l
5
i

D ~—

1]

Note 1: OFF, RUN, RST, R-R, ARUN,
ARST, HOLD, AHON, AHOF,
ADV, AADV, BAK, ABAK, AT,
A-M, PRG, PFDP, or CH

PuSP

PF2.1: PF2 Monitor/
Setting Item 1
(See note 2.)

PF2.2: PF2 Monitor/
Setting Item 2
(See note 2.)

PF2.5: PF2 Monitor/
Setting Item 5
(See note 2.)

CH-N: Number of Enabled
Channels
1t04

RAMM: RAM Write Mode
o Backup Mode:BKUP,
RAM Write Mode: RAM

CMOV: Move to
Calibration Level
=1999-9999

2: OFF, PVSP, PVDV, SEGR, P, |, D,
AL-1, AL1H, AL1L, AL-2, AL2H,
AL2L, AL-3, AL3H, AL3L, AL-4,
AL4H, or AL4AL
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Parameter Initialization

LALE

.

Operation

* Use this parameter to return all settings to their default values.

ON (an):

Initialize all settings.

OFF (aFF): The Parameter Initialization parameter will return to “OFF”

after the parameters have been initialized.

PF1 Setting
PF2 Setting

o

-
1

]
[

]

llE

r~

* These parameters are used to assign functions to the PF1 and PF2
Keys to enable them to be used as function keys.

Set value Description Function
OFF: aFF Disabled Does not function as a function key.
RUN: ~Lin Run Executes the currently displayed channel.
RST: ~5& Reset Resets the currently displayed channel.
R-R:r -~ Run/Reset Switches between execution and resetting
toggle for the currently displayed channel.
ARUN: ArUn | Run all Executes all channels.
ARST: A5t | Reset all Resets all channels.
HOLD: Hal d | Hold/Hold Switches between holding and clearing the
cancel toggle hold for the currently displayed channel.
AHON: ARHa~ | All hold Holds all channels.
AHOF: AHaF | All hold cancel | Cancels holding all channels.
ADV: Aud Advance Advances the currently displayed channel.
AADV: Rfiud | All advance Advanced all channels.
BAK: LA Back Backs the currently displayed channel.
ABAK: A&RF | All back Backs all channels.
AT: Rk AT Execute/ Switches between executing and canceling
Cancel toggle AT.
AT is executed for the currently selected
PID set.
A-M: R-A Auto/Manual Switches between auto and manual.
toggle
PRG: Pri Program Specifies the program number (increments
Selection program number by 1).
PFDP: FF4F | Monitor/Setting | Displays the monitor/setting items.
Item Set the Monitor/Setting ltem 1 to Monitor/
Setting Item 5 parameter (Advanced Func-
tion Setting Level).
CH: IH Key Functions as the CH Key.

8-89



I Section 8 Parameters

¢ Hold down the PF1 or PF2 Key for at least 1 second to execute the
function selected in the PF1 Setting or PF2 Setting parameter.
If “Program Selection,” “Monitor/Setting Item,” or “ Key” is
selected, the display will scroll through monitor/setting items 1 to 5
each time you press the key.

Parameter Setting range Unit Default value
M oFF: Disabled
rin: Run
Setting ~5E: Reset
~-r: Run/Reset toggle ~-r: Reset/Run tog-

PF1 setting | A-tn: Run All -

Ar5t: Reset All

Hal d: Hold/Cancel Hold
toggle

AHan: All Hold

gle

AHaF: All Hold Clear
Adu: Advance

: Controllers with One
RAdwu: Advance All W

Input
b"'""-' Back P~4: Program selec-
ALAF: Back All tion
PF2 sletting | At: AT Execute/Cancel -
toggle Controllers with More

A-A:  Auto/Manual toggle
PrL: Program Selection
PF4P: Monitor/Setting ltem

TH: Key

Than One Input
TH: Key
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CH

PF1 Monitor/setting Item 1 to
PF1 Monitor/setting Iltem 5
PF2 Monitor/setting Item 1 to
PF2 Monitor/setting Iltem 5

Pr
Pr

g
T

o O
My o
i

‘
i

=5

oot

i

—~

PF Key set to monitor/setting item

r~

Setting

Referen7

* When one or both PF Keys are set to “Monitor/setting item,” the
Monitor/Setting ltem 1 to Monitor/Setting Item 5 parameters for each
key must be set according to the following table.

* Each time a PF Key is pressed, the display scrolls to the next
monitor/setting item in order from the item set for the Monitor/Setting
Iltem 1 parameter to the item set for the Monitor Setting Item 5

parameter.
. . . Default
Setting Setting range Unit value
PF1 Monitor/ | aFF: Disabled
Setting ltem 1 | Pu5F: PV/Present Set Point/MV
PF1 Monitor/ (settable) (Fixed SP)
Setting ltem 2 | Pudu: PV/DV (monitor only)
PET Momior | 2 e o)
Setting Itgm 3 P Proportional Band (P)
PF1 Monitor/ (settable) P,5R-
Setting ltem 4 | - Integral Time (1) (settable) PV/
PF1 Monitor/ | d: Derivative Time (D) (settable) Present
Setting ltem 5 | AL - !: Alarm 1 (settable) _ Set Point/
PF2 Monitor/ | AL {H: Alarm Upper Limit 1 (settable) MV (set-
Setting Item 1 AL iL: Alarm Lower Limit 1 (settable) table)
PF2 Monitor/ | At -<: Alarm 2 (settaple) (Fixed
; ALZH: Alarm Upper Limit 2 (settable) SP)

Setting Item 2 o
PF2 Monitor/ ALZL: Alarm Lower Limit 2 (settable)
Setii Oln' or3 AL -3: Alarm 3 (settable)

etting tgm AL 3H: Alarm Upper Limit 3 (settable)
PF2 Monitor/ | A2 3L: Alarm Lower Limit 3 (settable)
Setting ltem 4 | AL -4: Alarm 4 (settable)
PF2 Monitor/ | ALYH: Alarm Upper Limit 4 (settable)
Setting ltem 5 | ALYL: Alarm Lower Limit 4 (settable)

@ Related Parameters

PF1 Setting and PF2 Setting (Advanced Function Setting Level)

(P. 8-89)
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Number of Enabled Channels

Y
Lg

r
g
U

3

Controller with more than one input

r~

O

Setting

Referen?

e This parameter is used to set the number of enabled channels when
using multiple channels on a Controller with more than one input.

Setting range Unit Default value

1to4 - *

* The default value and setting range depend on the control mode
setting of the Controller with more than one input.
2-input model: Proportional control, standard control with remote SP,
heating/cooling control with remote SP: 1
Other modes: 2
4-input model: 4

® Related Parameters
Start Display Scan after Power ON and Display Scan Period
(Display Adjustment Level) (P. 8-83)

RAM Write Mode

~Ran L AdF

8-92

@

Setting

Reference

—/

* Use this parameter to select the write mode.

Write mode Explanation
When writing set values to setting area 0 by
Backup Mode communications, the data is also written to internal
EEPROM.

When writing set values to setting area 0 by
communications, the data is not written to internal

RAM Write Mode EEPROM. However, changes to set values made by

key operation are written to EEPROM.

* When the write mode is changed from RAM Write Mode to Backup
Mode, the set values in setting area 0 are written to internal
EEPROM.

Setting range Unit Default value

hHUP: Backup Mode hHUP: Backup Mode

~Ana:  RAM Write Mode

® Related Information
5.10 Using Communications (P. 5-49)
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Move to Calibration Level L Adu L A

This parameter is used to move to Calibration Level.

/\,__ e Use this parameter to enter the password to access Calibration
Level.

Setting range Unit Default value
@ ~1999 to 9999 - 0

Setting

® Related Information
Referen7 Section 9 User Calibration (P. 9-1)
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8.18 Expansion Control Setting Level (L .£wt)

This level includes parameters for advanced control settings, such as operation after turning ON power,
PID set automatic selection settings, and position-proportional settings.

@ Level Changes at Startup Up To Expansion Control Setting Level

Power on

— —~
) — —= |
j| Operation gr(:tgram Adjustment Adjustment 2 Alarm Set PID Setting Time Signal Approximation
etting, Setting } 7 Setting Setting |
p e Level LevelRaz) \lo@ A7) \level [LALA Level Tp-g Level Level TEEL) |
] [key less [Tkey less [Jkey less [key less [Jkey less [key less [Jkey less i
i than1s than1s than1s than1s than1s than1s than1s ]
I - i
keyLessthan 1s

v e e e ot . . — o o —— — —— —— —— —— —— —— —— —— ——

[key | [lkey 250

1sor 3s oo ,—l

more | or more ot Control stops.
. - - = -_————_ e — e N
) — — — - — I

Input Initial »{ Control Initial Control Initial ;= (Display Communications’
h Setting Setting Setting Alarm Setting Adjustment Setting I
) \Level 1.0 [Tkey Level [L.{ Clkey 2 Levelll 2 Ty Level 3 Level Skey Level |
: lessthan 1's lessthan 1s lessthan 1s lessthan 1s lessthan 1s :
) O I
key lessthan 1s

. e e e e e e e D

[T key
1s

or more
pecial .
Function Settin:
Level

Password input
set value (in general): - 165 (-169)

Xpansion
Control Settin
Level [ Fuor

[ Tkey less
than1s

O Control in progress
O Control stoped

® Parameter Changes within Expansion Control Setting Level

[ Expansion Control Setting Level |

P-ON: Operation at Power ON
CONT, RST, MANU, RUN,

or RMPB

ESET: End Condition

RST, CONT, or FSP

WT-M: Wait Mode
SEND or ALL

ALSP: Alarm SP Selection
PSP or TSP

PEND: Program End ON Time
ONor0.0-10.0

SPTR: SP Tracking
OFF or ON

PIDI:

PID Set Automatic Selection
Data PV or DV

PIDH:

PID Set Automatic Selection
Hysteresis 0.10 - 99.99

P-DB: PV Dead Band
0 - 99999

r = r th, Cold Junction
Cold Junction
ALFA: o
MANT: Manual Output
MANI: Manual MV Initial Value

CJC.1: Input 1
Compensation
5l || OFF or ON
= .4: Input 4
“* Compensation
OFF or ON
0.00 - 1.00
PVTR: PV Tracking
OFF/ON
Method
HOLD or INIT
Standard control: -5.0 - 105.0
Heating/Cooling: —105.0 - 105.0

ORLM: MV Change Rate
Limit Mode
Mode 0:0 or Mode 1:1

AT-G:AT Calculated Gain
0.1-10.0

AT-H: AT Hysteresis
0.1-9.9

2l
.

— bl

=) LCMA:
:. "ng

+| Limit Cycle MV Amplitude
= 5.0 - 50.0

o = | TATE: Tentative AT Execute
EAEE Judgment Deviation
0.0-100.0

2

c3

sl

"
id

!
~haP RBMP: Bumpless at Run
;| Disable: OFF or Enable: ON

=]

PMEC: Operation at Potentiometer
Input Error

Stop: OFF or Continue: ON

T =1 | DOST: Disturbance Overshoot
do?}; Adjustment Function
OFF or ON

8-94



8.18 Expansion Control Setting Level (L £4L) I

CH!

Operation at Power ON = an

it
"

* Select “Continue,” “Reset,” “Manual Mode,” “Run Status,” or “Ramp
/ Back” for operation after the power is turned ON.

» Operation after a software reset or when moving from the Initial
Setting Level to the Operation Level is also determined by this
parameter.

Setting range Unit Default value

] L ant: Continue
-5t Reset
Setting ARALU: Manual Mode - L ank: Continue
~in: Run Status
APk Ramp Back

® Related Information
Refere"? 4.12 Starting and Stopping Operation (P. 4-41)

CH!

End Condition

i
LN
K
re
[ ated
g
o
O

This parameter is used to specify the operation status after the
program has been completed.

* Reset: Operation ends

} * Continue: Operation is continued using the SP of the last
segment.
The number of the last segment is held as the
segment number, and the elapsed program time,
elapsed segment time, and remaining segment
time values are held. The time singles will hold
status when operation ends.

¢ Fixed SP Mode: Operation continues in Fixed SP Mode when the
program has been completed.
The segment number, elapsed program time,
elapsed segment time, and remaining segment
time are held at the values for the beginning of the
segment.
The Time Signal parameter is set to OFF.

Setting range Unit Default value
A ~5E: Reset Status
) fant: Continue - -5t Reset Status
Setting FSP: Fixed SP Mode

@ Related Information
Refe"*“? End Condition in 5.7 Program Operation Functions (P. 5-38)
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CH!

Wait Mode

[ Mg
[y
]
24
it

r

8-96
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O

Setting

Referen7

This parameter is used to specify the Wait operating mode.

* Wait at Segment End

When this set value is selected, the program will not move to the
next segment when one segment is completed unless the difference
(deviation) between the PV and SP are within the wait band. The
program will move to the next segment as soon as the deviation is
within the wait band.

Always Wait

The difference (deviation) between the PV and SP are constantly
compared during program operation. If the deviation is not within the
wait band the SP is held at the point that the deviation went outside
the wait band and the program does not move on. The program
moves on as soon as the deviation enters the wait band.

Setting range Unit Default value

SEnd: Wait at Segment End

1. H
ALL: Always Wait - SEnd: Wait at Segment End

@® Related Information

Waitin 5.7 Program Operation Functions (P. 5-32)

@® Related Parameters

Wait Band Upper Limit and Wait Band Lower Limit (Program Setting
Level) (P. 8-20)
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CH!

Alarm SP Selection A

[N =g N} N

Pain |
.‘ -
(K]
jx]

Alarm Type 1 to 4 parameters set to
“Deviation Alarm”

* This parameter is used to select whether the alarm value deviation
/ will be based on the present SP or the target SP.

Setting range Unit Default value

A PSP Present SP
£E5SF: Target SP

- PSP Present SP

Setting

® Related Information
Refe'e“? Alarm SP Selection in 5.6 Alarm Adjustment Functions (P. 5-26)

® Related Parameters
Alarm Set * Alarm Value * (Alarm Set Setting Level) (P. 8-37)
Alarm Set * Alarm Upper Limit * (Alarm Set Setting Level) (P. 8-38)
Auxiliary Output * Assignment (Control Initial Setting 2 Level)
(P. 8-67)
Alarm * Type (Alarm Setting Level) (P. 8-75)
Alarm * Latch (Alarm Setting Level) (P. 8-76)
Alarm * Hysteresis (Alarm Setting Level) (P. 8-77)
Standby Sequence Reset (Alarm Setting Level) (P. 8-78)

]
L]
2

.
 aded
[y
[}
F=

Program End ON Time

* This function is used to set the pulse width for program end output.
l * The setting range is ON, 0.0 to 10.0 s. The default is 0.0.

* When this parameter is set to ON, the ON status continues during a
reset until operation starts.

Setting range Unit Default value
A an: Continue ON output
. 0.0: No output s 0.0
Setting 0.1t0 10.0

® Related Information
Refe'e“? Program Status Outputs in 5.7 Program Operation Functions (P. 5-
— 36)

® Related Parameters
Auxiliary Output * Assignment (Control Initial Setting 2 Level) (P. 8-
67)
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CH!

SP Tracking SPE-

it
"

Program SP Mode or Remote SP Mode to Fixed SP Mode.

e When remote SP tracking is enabled (ON), the value of the program
SP or remote SP is inherited as the fixed SP.

e When remote SP tracking is disabled (OFF), the fixed SP is not
affected by the program SP or by the remote SP.

~ * This parameter is used to specify operation when switching from

Setting range Unit Default value

@ &FF: Disable
an:  Enable

- H3

Setting

® Related Information
Refere"? SP Modes in 5.7 Program Operation Functions (P. 5-31)

® Related Parameters
Control Mode (Control Initial Setting Level) (P. 8-58)
SP Mode (Adjustment Level) (P. 8-24)

CH

PID Set Automatic Selection Data Pode

[ aad
]
[}
==

PID Set Automatic Selection Hysteresis ~ F o™

/V__ * This parameter is used for automatic selection of the PID set.

e The PID set number to be used is automatically selected based on
the value set in PID Set Automatic Selection Data parameter. The
switching range is specified in the PID Set Automatic Select Range

parameter (PID Setting Level).

e The PID Set Automatic Selection Hysteresis parameter is used to
prevent chattering when the PID is changed.

Parameter Setting range Unit | Default value
P .
@ PID Set Automatic - Prespnt value P Present
Selection Data du: Deviation - value
Setting 5P Present set point
PID Sgt Automatlc. 0.10 t0 99.99 %FS | 050
Selection Hysteresis

@ Related Information
Referen? PID Sets in 5.2 Control Functions (P. 5-10)

® Related Parameters
PID Set Number (Program Setting Level) (P. 8-19)
PID * Automatic Selection Range Upper Limit (PID Setting Level) (P.
8-42)
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CH =

PV Dead Band F-dh LELL

Position-proportional Control Model

that PV = SP when the PV is within the PV dead band.

* This function prevents unnecessary output when the PV is near the
SP.

/V__ * This parameter is used on a Position-proportional Control Model so

Setting range Unit Default value
@ 0 to 99999 EU 0

Setting

® Related Parameters

Reference Closed/Floating (Control Initial Setting Level) (P. 8-59)

_/ Motor Calibration (Control Initial Setting 2 Level) (P. 8-72)
Travel Time (Control Initial Setting 2 Level) (P. 8-73)
Position-proportional Dead Band (Adjustment Level) (P. 8-27)
Open/Close Hysteresis (Adjustment Level) (P. 8-28)
Operation at Potentiometer Input Error (Expansion Control Setting
Level) (P. 8-104)

r
T *
i
O

) -
Lo

[}

Input * Cold Junction Compensation

(*:1to 4) Thermocouple input

specify whether cold junction compensation is performed inside the

/\,__ * When using a thermocouple input, these parameters are used to
Controller or outside the Controller.

¢ Select “External” when two thermocouples are used to measure the
temperature difference or when an external cold junction compen-
sator is used for increased accuracy.

Setting range Unit Default value
A ofF: External - .
an: Internal - on: Internal

Setting

® Related Parameters
Refere“? Input * Type (Input Initial Setting Level) (P. 8-50)
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/\N_ ¢ This parameter is normally used at the default value.

¢ This parameter sets the 2-PID constant c.

Setting range Unit Default value
@ 0.00 to 1.00 - 0.65

Setting

PV Tracking

hx
F=

8-100

e This parameter is used so have the fixed SP track the PV when in
/ Manual Mode.

* The setting prevents abrupt changes in the MV when switching from
Manual Mode to Auto Mode.

A
SP
/_\
PV :
Auto mode Manual mode Auto mode
A A >
Time
Setting range Unit Default value
@ &FF: Disabled
- - aFF: Di
&n: Enabled oF: Disabled
Setting

If an input error occurs during PV tracking, the fixed SP will change to
the upper limit of the sensor setting range.
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CH!

Manual Output Method ARk L
N Standard Control Model

il ol
..L'LIL

Manual MV Initial Value P

These parameters are used to specify how the MV is output when
switching from Auto Mode to Manual Mode.

* When “Hold MV” is selected, the MV at the time of switching is held,
, after which it can be changed using the Manual MV parameter
(Operation Level).

* When “Output default value” is selected, the value specified in the
Manual MV Initial Value parameter is used. This can then be
changed using the Manual MV parameter (Operation Level).

Examples of how the MV changes using the two methods are shown

below.
A A
MV MV
Manual MV
Initial Value
» Time »Time
Auto mode ' Manual mode Auto mode T Manual mode
"MV hold" "Initial value output"
Parameter Setting range Unit | Default value
A Manual Output MV hold: Hald B Hald
S Method Default value output: £nck -
ettin
9 5.010 105.0
Manual MV Initial (Standard) o 0.0
Value -105.0 to 105.0 ° '
(Heating/cooling)

@ Related Information
Refere"? 4.13 Manual Operation (P. 4-47)

@ Related Parameters
Manual MV (Operation Level) (P. 8-7)
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CH!

MV Change Rate Limit Mode

it
"

comen

/\/.—
n
Setting

Reference

—/

* Use this parameter to select Mode 0 or Mode 1 for the MV change
rate limit.

* When Mode 1 is selected, the MV change of rate limit functions only
with respect to increases in the MV.

Setting range Unit Default value

0: Mode 0
1: Mode 1

@ Related Information
PID Setsin 5.2 Control Functions (P. 5-10)

® Related Parameters
MV Change Rate Limit (Heating) and MV Change Rate Limit
(Cooling) (Adjustment Level) (P. 8-30)

CH!

AT Calculated Gain
AT Hysteresis
Limit Cycle MV Amplitude

Temporary AT Execution Judgement

Deviation

Dy
it
"

Pex

£
AL-H
LI AR *Control_ r_node key: r_\eating/cooling coptrol
LALE and position-proportional control (floating).

During cascade heating/cooling control, only
channel 1 is displayed.

r~

8-102

* These parameters are normally used at the default values.

e The AT Calculated Gain parameter specifies the gain used when
PID constants are calculated during AT. A smaller gain provides
greater adaptability, while a larger gain provides greater stability.

e The AT Hysteresis parameter is used to set the hysteresis when
switching ON/OFF during the limit cycle while AT is being executed.

e The Limit Cycle MV Amplitude parameter is used to set the MV
amplitude during the limit cycle while AT is being executed. This is
effective when P = 0.00 in standard control, or when closed is
selected in proportional control.

* The Temporary AT Execution Judgement Deviation parameter is
used to determine whether temporary AT is executed when
executing AT. If AT is executed when the deviation is greater than the
set value, temporary AT is executed. This is effective when P = 0.00
in standard control, or when closed is selected in proportional
control.



8.18 Expansion Control Setting Level (L £4L) I

Setting Setting range | Unit | Default value
) AT Calculated Gain 0.1t010.0 - 1.0
H o,
Setting AT Hysteresis 0.1t09.9 %FS | 0.2
Limit Cycle MV Amplitude 5.0 t0 50.0 % 20.0
Temporary AT Execution 00t0100.0 | %FS | 10.0
Judgement Deviation

@ Related Information
Refe’e"? 4.10 Determining the PID Constants (AT or Manual Settings) (P. 4-
— 33)

@ Related Parameters
AT Execute/Cancel (Adjustment Level) (P. 8-23)

CH

Bumpless at RUN

"

- ) -
‘-!'.-!'-ll [N =g X} N

Operation at Reset parameter
set to “Stop Control”

* When the Bumpless at RUN parameter is enabled, an integral MV
/ correction (bumpless) is performed to prevent abrupt changes in the
MV when switching from reset to run.

* Even when the setting is disabled, the bumpless correction is
performed when PID constants change (including changing the PID
set) and when AT ends or is stopped.

Setting range Unit Default value

A &FF: Disabled
on: Enabled

- oFF: Disabled

Setting

® Related Parameters
Refe'e“? Operation at Reset (Control Initial Setting Level) (P. 8-62)
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CH!

Operation at Potentiometer Input Error

O

| il
!...L-UL

¢
L]

Position-proportional Control Model
Closed control

This parameter is used to select whether control is stopped or
changed to floating control when a potentiometer error occurs during
closed position-proportional control.

Setting range Unit Default value
] &FF: Stop -

- — FF
on: Continue aFF: Stop

Setting

® Related Parameters
R‘*fe’e"? Closed/Floating (Control Initial Setting Level) (P. 8-59)

CH!

Disturbance Overshoot Adjustment Function  daSE

it
"

This parameter is used to enable or disable disturbance overshoot
adjustment.

Setting range Unit Default value
@ &FF: Disabled

— d F H
an:  Enabled oFF: Disabled
Setting
@ Related Information
Referen? Disturbance Overshoot Adjustment in 5.2 Control Functions (P. 5-13)
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I Section 9 User Calibration

9.1 Parameters for User Calibration

To perform user calibration, enter 1201 for the Move to Calibration Level parameter in the Advanced
Function Setting Level. The Controller will enter Calibration Mode and RdZ will be displayed on the
display.

If the Move to Calibration Level parameter does not appear, set the Initial Setting Protection parameter
to 0 in the Protect Level and then move to Advanced Function Setting Level.

Calibration is ended by turning OFF the power.

The parameters for input calibration are shown below.
(The last digit of Display No. 1 shows the input number. The example below shows 1 for input 1. For
input 2, the display would show P350.2)

> | (Aging Timer)

Input Type (See note.)

1)<2>, J (1)<4> | K (2)<3>, J (2)<5>
PT100 (1) <0> | PT100 (2) <1> E )<7>, L (1)<8> T (2)<6>, U (2)<9> | 41020 mA <15>[ 1to 5V <17> | 0to 10V <19>
<10> W (1 <14> 2)<11>, S(2<12> 0to20mA <16>| 0to 5V <18>
<13>

ax
g

H Output Calibration Parameters
The parameters for output calibration are shown below. The display
depends on the output type setting for each output.
(In the following example, the last digit of Display No. 1 shows 1 for
output 1. For output 2, this would be afZf.c.)

9-2



9.1 Parameters for User Calibration I

If user calibration was performed on any of inputs 1 to 4 or outputs 1 to
6 following purchase of the Controller, user calibration information will
be displayed as shown below when you move to Calibration Level.

@ (L RO Displays dots.

9-3
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9.2 User Calibration

The E5AR-T/ER-T is calibrated before shipment from the factory and thus there is normally no need for
the user to perform calibration.

If user calibration is necessary, use the calibration functions for temperature inputs, analog inputs, and
outputs that are provided in the Controller. Be aware, however, that OMRON cannot ensure the results of

calibration by the user.

H Input Calibration

B Output Calibration

The calibration data is overwritten each time cali-

bration is performed. You cannot return to the fac-
tory-calibrated data after performing user

calibration.

Calibration is performed for the input type set in the Input Type
parameter. Input types consist of the following 20 types:

* Thermocouples: 13 types

* Analog input: 5 types

* Resistance thermometers: 2 types

Calibration is performed for the output type set in the Output Type
parameter. There is only one output type that can be selected:
e Linear current output

H Registering Calibration Data

9-4

The new calibration data for each item is temporarily registered. It can
be permanently registered as calibration data only when all items have
been calibrated to new values. Be sure to temporarily register all items
when you calibrate the ESAR-T/ER-T.

When calibration data is registered, user execution of calibration is
also registered.

Prepare separate measuring devices and equipment for calibration.
For details on how to handle measuring devices and equipment, refer
to the respective instruction manuals.
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9.3 Thermocouple Input Calibration

e Thermocouples are calibrated in two groups according to thermocouple type: Group 1 (input types 2, 4,
7, 8,10, 14) and Group 2 (input types 3, 5, 6, 9, 11, 12, 13).

* Do not obstruct the bottom of the Controller during calibration. Also, do not touch the input terminals or
compensating leads.

B Preparations

A E5AR-T/ER-T
Input power supply
—

Cold junction
compensator

0°C/32°F

S/

Compensating leads

* Use a cold junction compensator for calibration of internal thermo-
couples and set it to 0°C. The internal thermocouple should be
disabled (end open).

e “STV”in the diagram is a DC reference current/voltage generator.

* Prepare compensating leads appropriate for the selected thermo-
couple. A cold junction compensator and compensating leads for a
K thermocouple can be used for thermocouples R, S, E, B and W.

b

Connecting the cold
junction compensator

A correct input value cannot be obtained if the compensation wire connector is
touched during thermocouple calibration. Therefore, to connect or disconnect
the cold junction compensator, short-circuit (enable) or open-circuit (disable)
the tip of the thermocouple inside the cold junction compensator, while keeping
the compensation wire connected as shown in the diagram.

Cold junction compensator Cold junction compensator
\ Short circuit ( )
< O Gt O
ESAR/ER-T 0°C/32°F E5AR/ER-T 0°C/32°F Open
O O )
~—_ ~—_
Compensating wire Compensating wire
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e e e R e R |

Input types 2, 4, 7, 8, 10, 14

Input types 3, 5, 6, 9,

11,12, 13

-1
CoCC,

£8495

=]
L DAL

e e e R e R |

Input types 2, 4, 7, 8,

10, 14

Follow these steps to perform calibration when thermocouple input is
selected.

1.

2.

Connect the power supply.

Connect the DC reference current/voltage generator (STV below),
precision digital meter (DMM below), and cold junction compensator (a
ZERO-CON is used as an example below) to the input terminals of the
thermocouple as shown below.

STV

DMM
Leave open.

‘@‘

OUTPUT INPUT \Compensating leads of selected thermocouple
However, compensating leads for a K thermocouple
can be used for E, R, S, B, and W thermocouples.

Turn ON the power.

Move to Calibration Level.
A 30-minute aging timer will begin. Perform aging using this timer as a
guideline. When 30 minutes has elapsed, Display No. 2 will show 0.

You can proceed to the next stop before the display shows 0.

Press the Key. The display at the left will appear.
The count value that was input will be displayed on Display No. 2 in
hexadecimal. Set the STV as follows:

* For input types 2, 4, 7, 8, 10, and 14: 53 mV
* For input types 3, 5, 6, 11,12, and 13: 22 mV

Wait until the count on Display No. 2 is sufficiently stable and then press
the 4| Key. This tentatively registers the calibration data at this point.

Press the [<@l Key. The display at the left will appear.
Set the STV to -6 mV.

Wait until the count on Display No. 2 is sufficiently stable and then press
the [ Key. This tentatively registers the calibration data at this point.
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7. Press the [c@l Key. The display at the left will appear.

8. Change the wiring as shown below.

Open (not connected).

Short circuit.

OUTPUT INPUT Compensating leads of selected thermocouple.
However, compensating leads for a K
thermocouple can be used for E, R, S, B, and W
thermocouples.

Disconnect the STV and enable the thermocouple in the cold junction
compensator. Make sure that the STV is disconnected at this time.

9. Wait until the count on Display No. 2 is sufficiently stable and then press
the [ Key. This tentatively registers the calibration data at this point.

e o= e o 10. Press the Key. The display at the left will appear. This display will not
'_’v:_' [ 0‘ appear if all of the required data has not been tentatively registered.

e Press the [&] Key. Display No. 2 will show Y£5. Two seconds after the Key

Lo is released or when the Key is pressed, the tentatively registered

— = calibration data will be stored in EEPROM. If you do not wish to save the

data in EEPROM, press the [<€ Key instead of the [A] Key.

* For a Controller with more than one input, connect as explained in step 2
and repeat steps 5 to 10.

* If a linear current output is selected, continue with the procedure in 9.6
Qutput Calibration (P. 9-12).

11. Turn OFF the power to leave Calibration Mode.
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I Section 9 User Calibration

9.4 Analog Input Calibration

Analog inputs are calibrated in the following groups according to the
analog input type: current input group (15, 16), voltage input group 1
(17, 18), and voltage input group 2 (19).

E5AR-T/ER-T

—
Input power supply
@

STV
DMM

1. Connect the power supply.

2. Connect the STV and DMM to the input terminals of the analog input as
shown above.
Different input terminals are used for current input and voltage input. Make
sure the connections are correct.

3. Turn ON the power.

4. Move to Calibration Level.
A 30-minute aging timer will begin. Perform aging using this timer as a
guideline. When 30 minutes has elapsed, Display No. 2 will show 0.
You can proceed to the next stop before the display shows 0.

Input types 15 and 16 5. Press the [<l Key. The display at left will appear.

[ e e s s e

[ ] |

[ =g WA

ERBLE

The count value that was input will be displayed on Display No. 2 in
hexadecimal. Set the STV as follows:

e For input types 15 and 16: 20 mA
e Forinputtypes 177and 18: 5V
* For input type 19: 0V

6. Wait until the count on Display No. 2 is sufficiently stable and then press
the 2| Key. This tentatively registers the calibration data at this point.
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9.4 Analog Input Calibration I

Input types 15 and 16

[ e e s s e

(] [

" "1
85490

LLAL

[ e e e s ]

Input types 17 and 18

! CA
[N I

[ e e e s ]

7. Press the Key [ca. The display at the left will appear.
Set the STV as follows:

* Input types 15 and 16: 1 mA
* Input types 17 and 18: 1V
* Input type 19: 1V

8. Wait until the count on Display No. 2 is sufficiently stable and then press
the ] Key. This tentatively registers the calibration data at this point.

9. Press the Key. The display at the left will appear. This display will not
appear if all of the required data has not been tentatively registered.
Press the [A] Key. Display No. 2 will show Y£5. Two seconds after the Key
is released or when the Key is pressed, the tentatively registered
calibration data will be stored in EEPROM. If you do not wish to save the
data in EEPROM, press the [c2 Key instead of the [A] Key.
¢ For a Controller with more than one input, connect as explained in step 2

and repeat steps 5 to 9.

* If linear current output is selected, continue with the procedure in 9.6
Output Calibration (P. 9-12).

10. Turn OFF the power to leave Calibration Mode.
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I Section 9 User Calibration

9.5 Resistance Thermometer Calibration

Input
power
supply

9-1

ESAR-TER-T

[

6-dial
resistance
box

Input type 0

B =TT
(= e [ WA
gocc8

LLAL

e e e R e R |

Input type 1

[Tl I
U [ =] ¥
"hJEE

LLAL

e e e R e R |

0

The procedure for calibrating a resistance thermometer is provided in
this section.

Use wiring of the same thickness for the connections.

1. Connect the power supply.

2. Connect a precision resistance box (a 6-dial model in this procedure) to the
input terminal of the resistance thermometer as shown at left.

3. Turn ON the power.

4. Move to Calibration Level.
A 30-minute aging timer will begin. Perform aging using this timer as a
guideline. When 30 minutes has elapsed, Display No. 2 will show 0.
You can proceed to the next stop before the display shows 0.

5. Press the Key [<€] to display the count value for each input type.
At this time, the count value that was input will be displayed on Display No.
2 in hexadecimal. Set the 6-dial resistance box as follows:

* Input type 0: 390 Q
e Input type 1: 160 Q

6. Wait until the count on Display No. 2 is sufficiently stable and then press
the 4| Key. This tentatively registers the calibration data at this point.



9.5 Resistance Thermometer Calibration I

Input type O

T
L g
O4EEE
LLAL

[ e e e s ]

Input type 1

]
i, |
15C8A

LLAL

[ e e e s ]

7. Press the [c@| Key. The display at the left will appear.
Set the 6-dial resistance box as follows:

* Input type 0: 20 Q
* Input type 1: 40 Q

8. Wait until the count on Display No. 2 is sufficiently stable and then press
the [ Key. This tentatively registers the calibration data at this point.

9. Press the Key. The display at the left will appear. This display will not
appear if all of the required data has not been tentatively registered.
Press the [A] Key. Display No. 2 will show Y£5. Two seconds after the Key
is released or when the |<@l is pressed, the tentatively registered calibration
data will be stored in EEPROM. If you do not wish to save the data in
EEPROM, press the [c2 Key instead of the [A] Key.

* For a Controller with more than one input, connect as explained in step 2
and repeat steps 5 to 9.

* If linear current output is selected, continue with the procedure in 9.6
Output Calibration (P. 9-12).

10. Turn OFF the power to leave Calibration Mode.
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9.6 Output Calibration

¢ The procedure for calibration when linear current output is selected is provided in this section.

¢ Qutput calibration is displayed after input calibration has been finished (i.e., after the input calibration
values are registered). (Perform aging for at least 30 minutes.)

S
C) |

P | gl

na

) 0
L

e e e R e R |

<y

(Output upper-limit)

[ s e Y s e e e

e B}

D ey W
Iy

(Output upper-limit)

pulll ) |
L

XN

(Output lower-limit)

[y —

Pl B I
i

0%
Lo RES
T ]]

[ |

[ e e e s ]

v A

(Output lower-limit)

[y —

pug R W
1

L o
=  o02A8"

= )y N
L

9-12

. The registered input calibration value state is displayed as shown at left.

. Connect a precision digital meter (DMM below) to the output terminal of the

linear current output as shown below.

DMM Current output

Press the Key. The display at left will appear and 20 mA calibration will
begin.

. While viewing the output on the DMM, use the and Keys to set the

output to 20 mA. In the example at left, 20 mA is displayed at a value 2
digits smaller than before calibration.

Press the Key. The display at left will appear and 4 mA calibration will
begin.

. While viewing the output on the DMM, use the [A] and ] Keys to set the

output to 4 mA. In the example at left, 4 mA is displayed at a value 2 digits
smaller than before calibration.

Press the Key. The display at the left will appear. This display will not
appear if all of the required data has not been tentatively registered, or if
the data has not been changed.

Press the [A] Key. Display No. 2 will show Y£5. Two seconds after the Key
is released or when the (<@l is pressed, the tentatively registered calibration
data will be stored in EEPROM. If you do not wish to save the data in
EEPROM, press the ] Key instead of the [A] Key.



9.6 Output Calibration I

e If there is another output, connect the output as explained in step 2, and
repeat steps 3to 7.

8. Turn OFF the power to quit Calibration Mode.
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I Section 9 User Calibration

9.7 Inspecting Indicator Accuracy

» After calibrating an input, always inspect the indicator accuracy to verify that the input was calibrated
correctly.

¢ Operate the ES5AR-T/ER-T in the PV/SP state.

* Check the indicator at three points: the upper limit, lower limit, and mid-range limit of the indicator range.

B Thermocouples

@ Preparations Connect the required devices as shown below. Be sure to connect
the ESAR-T/ER-T to the cold junction compensator using the
compensating leads that you intend to use for the thermocouple.

Input
power
supply

STV

Compensating leads

@ Operation Make sure that the cold junction compensator is at 0°C, and set the
STV output to the voltage that is equivalent to the inspection value
startup power.

If the cold junction compensating system uses an external setting, a
cold junction compensator and compensating leads are not needed.

B Resistance Thermometers

@ Preparations Connect the required devices as shown below.
A ESAR-T/ER-T
—
Input power supply
| I A e

6-dial

B® resistance
B @‘ box

@ Operation Set the 6-dial resistance box to the resistance that is equivalent to
the inspection value.

9-14



9.7 Inspecting Indicator Accuracy I

B Analog Inputs

@ Preparations

@ Operation

Connect the required devices as shown below.

A ESAR-T/ER-T
Input power supply
.
-®
STV
+ ®

Set the STV output to the inspection value voltage or current.

A E5AR-T/ER-T
Input power supply
o

- @
STV
+ G
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I Section 10 Troubleshooting

10.1 Troubleshooting Checklist

If you encounter difficulty with the Controller, use the following checklist to troubleshoot the problem.

Check the operating state of the ESAR-T/ER-T as indicated by the

Check the display display.

Error messages and indicators are described in 10.2 Error Messages
(P. 10-3). If an error message is displayed, refer to this section to
troubleshoot the problem.

Check switches
and wiring Check switch settings and wiring

@ Power Supply
¢ |s the power turned ON?
* |s the terminal voltage within the specified range?

® Input Type Switch
* |s the switch set to the correct setting for the sensor you are
using?
® Wiring
* Are the terminal connections correct?
* Are the polarities correct?
¢ Are any wires loose?
* Are any wires or cables broken or not making contact?

® Communications Settings
¢ Do the communications settings match those of the host system?

If you are unable to identify the problem from the above or cannot
solve the problem, investigate in more detail.

Check parameters * Are the parameters set correctly?

* Check for restrictions on the function you are using.
See if the cause of the problem lies in your settings.

Infer from conditions If you were not able to identify the cause of the problem by checking
the above, refer to the tables starting in 710.2 Error Messages (P. 10-3).
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10.2 Error Messages I

10.2 Error Messages

When an error occurs, Displays No. 1 and 2 show error messages. Refer to the following table to check
the meaning of the message and troubleshoot the problem.

Display | Display Error Correction Output state at error
No. 1 No. 2 Control outputs Alarm output
Hnlk Err Unit error The unit requires servicing. OFF OFF
Unl LHE Unit change Contact your OMRON OFF OFF
do 5P Err Display unit error representative. OFF OFF
545 Err Unit error
EEP Err EEPROM error Hold down the [ ] Key for at least 5
seconds in the error display to OFF OFF
initialize. (See Caution.)
SErr Normal Input error Check for an incorrect input MV output according to Operation will
display connection, broken wire, or short- | MV at PV Error parameter. | be performed
circuit. Check the Input Type in the same
parameter and input type switch way as when
settings. the upper limit
is exceeded.
ccccc Normal Exceeded bottom Not an error. One of these
display of display range messages is displayed when the . Normal
33333 Exceeded top of PV exceeds the display range Normal operation operation
d|sp|ay range (—1 9999 to 99999)
Normal | RSP RSP input error Is the wire connected to the RSP
display | operation input broken or short-circuited?
indicator For coordinated operation, check
flashes the input type for the RSP input
from channel 1 to be sure it’s MV at PV error OFF
correct and check to see if the
display range has been exceeded
for the channel due to a SP offset
setting.
Normal | ----- Potentiometer Check the potentiometer wiring. If the Closed/Floating
display input error parameter is set to “Closed”
and the Operation at Poten-
tiometer Input Error param- Normal
eter is set to “OFF,” the ti
value set for the MV at PV operation
Error parameter is output;
otherwise, normal operation
takes place.
LRLL Err Motor calibration Check the wiring to the
error potentiometer and valve drive OFF OFF
motor, and then try motor
calibration again.
C -k Set value | Input type switch Set the input type switch to type of
Lok flashes error input you are using so that it
c3-k agrees with the setting of the Input OFF OFF
M-k Type parameter.

If the system does not operate as expected after setting the parameters, check the wiring and set values
once again. If there is still a problem, unintended set values may have been accidentally set in the param-
eters. In this case, you may want to initialize the Controller and redo your settings.

A Caution

Initializing the Controller will return all parameters to their default settings. The
default settings may cause unexpected outputs, so disconnect all output wires
and eliminate the effects to the system before initializing the parameters. In

addition, write down your settings prior to initialization.
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I Section 10 Troubleshooting

10.3 Inferring Causes from Conditions: Abnormal

Measured Values

Bl The Measured Value Is Abnormal or Measurement Is Not Possible

Possible cause

Solution

The polarity or connections to the temperature
sensor are not correct.

Connect the wires correctly.

A temperature sensor that cannot be used with the
E5AR-T/ER-T is connected.

Change to a temperature sensor that can be used
with the ESAR-T/ER-T.

The temperature sensor has a broken wire, a short-
circuit, or has deteriorated.

Replace the temperature sensor.

A temperature sensor is not connected.

Connect a temperature sensor.

Compensating leads that are incompatible with the

* Directly connect a thermocouple with long leads.

setting an input correction.

g thermocouple are being used. * Use compatible compensating leads.
'§ A metal device other than the thermocouple or Connect with a device that is designed for use with
= compensating leads is connected between the thermocouples.
8 terminals of the ESAR-T/ER-T and thermocouple.
The terminal connection screws are loose, resulting | Tighten the screws securely.
in a bad connection.
The leads or compensating leads of the * Use thick compensating leads.
thermocouple is too long and resistance is affecting | ® Change the wiring and locations to allow shorter
the system. lengths.
The 3 wires between the terminals of the ESAR-T/ Use wires of the same resistance for terminals A,
ER-T and the platinum resistance thermometer have | B, and B.
different resistances.
The ESAR-T/ER-T is receiving noise from peripheral | ® Separate the ESAR-T/ER-T from noise-emitting
devices. devices.
* Install a surge absorber or noise filter in noise-
emitting devices.
The leads and power line of the temperature sensor | ® Separate the leads from the power line.
are too close, and induction noise is being received | ® Run the leads and power line through separate
from the power line. conduits or ducts.
* Do not wire the leads in parallel with the power
line.
S * Change the wiring to allow shorter leads.
s * Use shielded cable for the leads.
S | The mounting location of the temperature sensor is | Mount the sensor so that the end of the protective
E too far from the point of control and the thermal tubing approaches the point of control.
response is slow.
The ambient operating temperature of the ESAR-T/ | Keep the ambient operating temperature within the
ER-T exceeds the rated temperature. specified range: —10 to 55°C.
Wireless devices are used near the ESAR-T/ER-T. Shield the E5AR-T/ER-T.
The temperature of the terminal plate is not uniform | Install the ESAR-T/ER-T in a location where it is
due to heat dissipation from peripheral devices. not exposed to heat dissipation.
The terminal plate of the ESAR-T/ER-T is exposed | Prevent air flows from blowing on the terminal
to a strong air flow. plate.
The input type switch setting is not correct. Set the input type switch to the correct setting for
the input.
«» | The Input Type parameter is not set correctly. Set the correct input type.
2 | The temperature unit setting is not correct. Set the correct temperature unit.
§ The measured temperature appears to deviate after | Set the input correction to 0.0.

The units of the parameter settings are not correct.

The host system program is not correct.

Correct the host system program.
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10.3 Inferring Causes from Conditions: Abnormal Measured Val- I

Possible cause

Solution

The input terminals for thermocouple input are
short-circuited.

Connect the thermocouple.

A temperature sensor was replaced or a switch
setting was changed while the power was ON.

Method of use

Turn the power OFF and then ON.

Simple Method for Checking Input
Platinum Resistance Thermometer:

1) Connect a 100 Q resistor between input terminals A-B and short-circuit B-B.
2) If the measured temperature is approximately 0.0°C or 32.0°F, the ESAR-T/ER-T is operating nor-

mally.
Thermocouple:

1) Short-circuit the input terminals of the temperature sensor.
2) If the temperature close to the terminal plate is measured, the ESAR-T/ER-T is operating normally.

Analog Input:

Use a reference voltage/current generator (e.g., an STV) to supply the specified current or voltage and

check the measurement.
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10.4 Inferring Causes from Conditions: Abnormal

Control

Hl The PV Does Not Increase

Possible cause

Solution

Abnormal measured value.

Troubleshoot as described in 10.3 Inferring
Causes from Conditions: Abnormal Measured
Values (P. 10-4).

A load is not connected to the control output
terminals.

Connect a load.

Incorrect load polarity or incorrect terminal
connections.

Wire correctly.

(%]

_é The terminal connection screws are loose, resulting | Tighten the screws securely.
8 | in abad connection.

c

S | The heater power is not turned ON. Turn ON the heater power.
o

The heater has a broken wire or has deteriorated. Replace the heater.

The heater has a low heat capacity. * Change to a heater with a high heat capacity.
* If using two or more heaters, replace any

heaters that have broken wires.

The overheating prevention device has activated. Increase the temperature setting of the
overheating prevention device to a value higher
than the SP of the ESAR-T/ER-T.

Direct operation and reverse operation settings are | Set the correct settings.

incorrect.

a The PID constants are not suitable. e Execute AT.
k= e Set suitable PID constants.
E Control has not been started. Start control.

The output does not increased due to MV limits.

Change the MV limits to suitable values.

The cooling fan is running.

Stop the cooling fan.

Bl The Measured Value Increases Above the SP

Possible cause

Solution

Abnormal measured value.

Troubleshoot as described in 10.3 Inferring
Causes from Conditions: Abnormal Measured
Values (P. 10-4).

The load is connected to the wrong channel and
the heater is being controlled by the control output
of another channel.

Wire correctly.

The contact of the control output drive relay has
melted.

Connections

Replace the relay.

Short-circuit failure in SSR.

Replace the SSR.

Current flows to heater due to SSR leakage
current.

Connect a bleeder resistor to prevent operation
due to leakage current.
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10.4 Inferring Causes from Conditions: Abnormal Control I

Possible cause

Solution

Settings

Direct operation and reverse operation settings are
incorrect.

Set the correct settings.

The PID constants are not suitable.

e Execute AT.
» Set suitable PID constants.

The output does not decrease due to MV limits.

Change the MV limits to suitable values.

Output is taking place in Manual Mode.

Leave Manual Mode.

Method of use

The controlled object generates heat.

Use heating/cooling control.

Large overshoot.

See the Overshooting or Undershooting Occurs
troubleshooting table.

B Overshooting or Undershooting Occurs

Possible cause

Solution

Connections

Abnormal measured value.

Troubleshoot as described in 10.3 Inferring
Causes from Conditions: Abnormal Measured
Values (P. 10-4).

A regular slow thermal response temperature
sensor is connected to a fast thermal response
control system.

Change to a sheathed temperature sensor.

Settings

The proportional band is too narrow, i.e., the P
constant is too small.

¢ Increase the P constant to within the point where
the response speed becomes too slow.
e Execute AT.

The integral time is too short, i.e., the | constant is
too small.

¢ Increase the | constant to within the point where
the response speed becomes too slow.
* Execute AT.

The derivative time is too short, i.e., the D constant
is too small.

¢ Increase the D constant to within the point where
stability during rectification deteriorates.
* Execute AT.

ON/OFF control is being performed.

Use P control or PID control.

The control period is too long in a fast thermal
response control system.

Shorten the control period.

The overlap band is mistakenly set as a dead band
in heating/cooling control.

Set an overlap band.

B Hunting Occurs

Check connections and settings as explained above in Overshooting or Undershooting Occurs.

Possible cause

Solution

Method of use

The heat capacity of the heater is too large for the
heat capacity of the controlled object.

Use a heater with a heat capacity suitable for the
controlled object.

Periodic disturbances occur that cause the heat
capacity of the controlled object to change.

Establish an environment will minimal
disturbances.

AT is being executed.

Hunting will stop when AT has been completed.
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B SP Does Not Change as Programmed

Possible cause
Remote SP Mode or Fixed SP Mode is set.

Solution

Set Program SP Mode.

Settings

B The Segment Does Not Advance

Possible cause Solution
o The wait operation is enabled. Set the Wait Mode, Wait Band Upper Limit, and
= Wait Band Lower Limit correctly.
§ The SP is being held. Check the HOLD indicator. If it is lit, change the
Hold parameter to “OFF”
B The Program Is Reset in the Middle
Possible cause Solution
Correct the setting of the Number of Segments

The Number of Segments Used parameter is set to

a smaller value than the final segment number. Used parameter.

Settings
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10.5 Inferring Causes from Conditions: Abnormal Outputs I

10.5 Inferring Causes from Conditions: Abnormal

Outputs

H No Control Output or No Alarm Output

Possible cause

Solution

Connections

Abnormal temperature measurement.

See 10.3 Inferring Causes from Conditions:
Abnormal Measured Values (P. 10-4).

Incorrect load polarity or incorrect terminal
connections.

Wire correctly.

The connected load exceeds the output
specifications.

* Do not exceed the specifications.
¢ Repair in the event of a failure.

A load power supply is not connected to a transistor
output.

Use a power supply suitable for the output
specifications and load.

The polarity of the load power supply connected to
the transistor output is incorrect.

Wire correctly.

Settings

Operation stops after the power is turned ON.

* Send the Run command after turning ON the
power.
¢ Set operation to continue at startup.

Control has not been started.

Send the Run command.

The wrong channel is specified.

Set the correct channel number.

The wrong SP is set.

Set the correct SP.

The wrong program number is set.

Set the correct program number

When using event inputs to set the program
number, the inputs are not held ON or OFF.

Keep the contacts ON or OFF to specify the
program number.

An attempt was made to use communications to set
the program number when using event inputs were
being used to set the program number.

The latest specification takes priority regardless of

the program number specification method.

The alarm mode is set to 0 (No Alarm).

Set the correct alarm mode.

An alarm with a standby sequence is specified.

Specify an alarm without a standby sequence.

A deviation alarm is mistakenly set for an absolute-

value alarm, or vice-versa.

Set the correct alarm mode.

10-9



I Section 10 Troubleshooting

10.6 Inferring Causes from Conditions:
Communications Problems

B Cannot Communicate or No Response

Possible causes

Solution

Make sure that the baud rates are the same.

@ The baud rate differs from the host system.
o
R
¢E> g The communications settings are different from the | Make sure that the communications settings are
32| host system. the same.
Eg
EO
o
(G]
The number of parallel connections exceeds the Do not exceed the specifications.
specifications. ¢ For RS-485, a maximum of 31 nodes can be
connected.
The length of the transmission path exceeds the Do not exceed the specifications.
specifications. * For RS-485, the total maximum length is 500 m.
Another Controller has the same unit number. Make sure each unit number is set only once.
g Noise is corrupting the communications data. » Separate the communications cable from the
B noise source.
e * Use shielded communications cables.
S * Use an optical interface.
o * Have the program resend the command when a
problem is detected in the response.
Incorrect use of communications devices: Check application methods in the instructions for
e Optical interface each device.
* RS-232C/RS-485 converter
Incorrect installation of RS-485 terminators. Install terminators only on the devices on the ends
of the transmission path.
Communications begin as soon as the power of the | Wait at least 2 seconds before beginning
E5AR-T/ER-T is turned ON. communications after the power is turned ON.
Unstable signals that occur when the ESAR-T/ER-T | Initialize the host system reception buffer at the
is turned ON or OFF are read as host system data. | following times:
* Before sending the first command.
* After the power of the ESAR-T/ER-T is turned
c OFF.
©
‘8'7 The host system sends a command before Make sure that the program always reads the
& | receiving a response from the ESAR-T/ER-T. response after sending a command.
The interval between receiving a response and Allow an interval of at least 5 ms after receiving a
sending the next command from the host system is | response before sending the next command.
too short.
Mistake in host system program. * Correct the program.
* Check the command in a line monitor.
* Try executing a sample program.
) The unit number setting is different from the unit Make sure the unit numbers match.
£ number specified in the command.
$
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10.7 Inferring Causes from Conditions: Reset

Operation

B Outputs Are Made While Resetting (Operation Will Not Stop)

Possible cause

Solution

Settings

The MV at Reset parameter (Adjustment Level) is
set to a value greater than 0%.

Set the MV at Reset parameter to 0.0.

Manual Mode is in effect.

Set the manual output to 0% or switch to Auto
Mode.

The Operation at Reset parameter (Control Initial
Setting Mode) is set to “Fixed Control”

Set the Operation at Reset parameter to “Stop
Control”
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I Appendix

Specifications

B Unit Ratings

Power supply voltage for CE
marking (See note 1.)

100 to 240 VAC, 50/60 Hz 24 VAC, 50/60 Hz or 24 VDC

Power supply voltage for UL
certification (See note 1.)

100 to 120 VAC, 50/60 Hz 24 VAC, 50/60 Hz or 24 VDC

Allowable voltage fluctuation
range

85% to 110% of rated voltage

Power consumption

E5AR-T: 22 VA max. E5AR-T: 15 VA/10 W max.
E5ER-T: 17 VA max. E5ER-T: 11 VA/7 W max.

Sensor inputs (See note 2.)

Thermocouples: K, J, T, E, L, U,N, R, S, B, W

Platinum resistance thermometers: Pt100

Current input: 4 to 20 mA DC or 0 to 20 mA DC (including remote SP input)
Voltage input: 1 to 5 VDC, 0 to 5 VDC, or 0 to 10 VDC (including remote SP input)
(Input impedance: 150 Q using current input, approx. 1 MQ using voltage input)

Voltage (pulse) 12 VDC, 40 mA max. (See note 3.), with short-circuit protection circuit
outputs
Control Current outouts 0to 20 mA DC or 4 to 20 mA DC, load: 500 Q max. (including transfer output)
outputs P (Resolution: Approx. 54,000 at 0 to 20 mA DC, approx. 43,000 at 4 to 20 mA DC)
Position-proportional Control Model (open, close)
Relay outputs SPST-NO, 250 VAC, 1 A (including inrush current) (inductive load), electrical life: approx.
100,000 operations
Auxil Relay outputs SPST-NO, 250 VAC, 1 A (resistive load), electrical life: approx. 100,000 operations
uxiliar
outputsy Transistor Maximum load voltage: 30 VDC, maximum load current: 50 mA
outputs Residual voltage: 1.5 V max., leakage current: 0.4 mA max.
Contact inputs Input ON: 1 kQ max., OFF: 100 kQ max.
Event Non-contact Input ON: Residual voltage of 1.5 V max., input OFF: Leakage current of 0.1 mA max.
inputs inputs

Short-circuit current: Approx. 4 mA

Remote SP input

See Sensor inputs.

Potentiometer input

100 Q to 2.5 kQ

Transfer output

See Control outputs.

Control method

2-PID or ON/OFF

Setting method

Digital setting using front panel keys or setting via serial communications

Indication method

7-segment digital display and LED indicators
E5AR-T character height: PV: 12.8 mm, SV: 7.7 mm, PRG.SEG: 7.7 mm
E5SER-T character height: PV: 9.5 mm, SV: 7.2 mm, PRG.SEG: 7.2 mm

Other functions

Varies by model.

Ambient operating temperature

—10 to 55°C (no condensation or icing), 3-year warranty: —10 to 50°C

Ambient operating humidity

25% to 85%

Storage temperature

—25 to 65°C (no condensation or icing)

Note 1. 100 to 240 VAC and 24 VAC/VDC are on different models. Please specify the desired model when ordering.

2. Multi-inputs. Switch between temperature and analog input using the input type switch.
Basic insulation between power supply and input terminals and between power supply and output terminals.

3. Voltage outputs for the ESAR-TQQLILILIWW-[I] are 21 mA max.




Specifications I

H Controller Performance Specifications

Indication accuracy

Thermocouple input:
(£0.1% of indicated value or +1°C, whichever is greater) +1 digit max. (See note 1.)
[Not using internal cold junction compensation]
(£0.1% of indicated value or £1°C, whichever is smaller) +1 digit max. (See note 2.)
Analog input: (0.1% FS) £1 digit max.
Platinum resistance temperature sensor input:
(+0.1% of indicated value or +0.5°C, whichever is greater) 1 digit max.
Position-proportional potentiometer input:
(5% FS) £ 1 digit max.

Temperature variation
influence (See note 3.)

Voltage variation
influence (See note 3.)

R, S, B, or W thermocouple input:

(1% of PV or £10°C, whichever is greater) +1 digit max.
Other thermocouple input:

(£1% of PV or £4°C, whichever is greater) +1 digit max.
*K thermocouple at —100°C max: +10°C max.
Platinum resistance thermometer:

(1% of PV or £2°C, whichever is greater) %1 digit max.
Analog input: (1% FS) £1 digit max.

Control mode

Standard Control (Heating Control or Cooling Control), Heating/cooling Control
Standard Control with Remote SP (Models with 2 Input Channels only)
Heating/Cooling Control with Remote SP (Models with 2 Input Channels only)
Cascade Standard Control (Models with 2 Input Channels only)

Cascade Heating/Cooling Control (Models with 2 Input Channels only)
Proportional Control (Models with 2 Input Channels only)

Position-proportional Control (Position-proportional Control Model only)

Control period

0.2 t0 99.0 s (increments of 0.1 seconds): During time-divided proportional control output

Proportional band (P)

0.00% t0 999.99% FS (increments of 0.01% FS)

Integral time (1)

0.0% to 3999.9 s (increments of 0.1 second)

Derivative time (D)

0.0% to 3999.9 s (increments of 0.1 second)

Hysteresis

0.01% t0 99.99% FS (increments of 0.01% FS)

Manual reset value

0.0% to 100.0% (increments of 0.1% FS)

Alarm setting range

-19999 to 99999
(Decimal point position depends on input type and decimal point position setting)

Input sampling period

50 ms

Insulation resistance

20 MQ or higher (at 500 VDC)

Voltage resistance

2,000 VAC 50/60 Hz 1 min (charged terminals of different polarity)

Vibration resistance

Vibration frequency: 10 to 55 Hz
Acceleration: 20 m/s?

Shock resistance

150 m/s2 (relay contacts: 100 m/sz)
3 times each on 3 axes and in 6 directions

Inrush current

100 to 240 VAC Model: 50 A max.
24 VAC/VDC Model: 30 A max.

Weight

Approx. 450 g (Controller only), Fittings: Approx. 60 g,
E5AR-T .

Terminal cover: Approx. 30 g

Approx. 330 g (Controller only), Fittings: Approx. 60 g,
E5ER-T .

Terminal cover: Approx. 16 g

Degree of protection

Front: NEMA4X indoor, rear case: IP20, terminal plate: IPOO

Memory protection

EEPROM (Write count: 100,000 times)

Note 1. K, T, N at —100°C max.: £2°C +1 digit max.
U and L: £2°C +1 digit max.
B at 400°C max. is not specified.
R and S at 200°C max.: £3°C £1 max.
W: (Larger of +0.3%PV and +3°C) +1 digit max.

2. Uand L: +1°C +1 digit

R and S at 200°C max.: +1.5°C +1 digit

3. Ambient temperature: —10°C to 23°C to 55°C
Voltage range: —15% to +10% of rated voltage

4. EU stands for Engineering Unit and is the unit after scaling. For a temperature sensor, it is °C or °F.
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Sensor Input Setting Ranges and Display/Control

Ranges
Specifica- . Input setting range Display/control range
Input type . Setting
tion °C °F °C °F
Platinum Pt100 0 —200.0 to 850.0 | —300.0 to 1500.0 | —305.0 to 955.0 _4801'gé°0t8
resistance .
temperature P00 ] -150.00 to -199.99 to —180.00 to —249.99 to
sensor 150.00 300.00 180.00 350.00
K 2 —200.0 to 1300.0 | —-300.0 to 2300.0 | —350.0 to 1450.0 | —560.0 to 2560.0
K 3 —20.0 to 500.0 0.0 to 900.0 ~72.0 t0 552.0 -90.0 t0 990.0
J 4 -100.0 t0 850.0 | —100.0to 1500.0 | —195.0 to 945.0 | —260.0 to 1660.0
J 5 —20.0 to 400.0 0.0 to 750.0 —62.0 t0 442.0 ~75.0 to 825.0
T 6 -200.0t0 400.0 | -300.0t0 700.0 | —260.0to 460.0 | —400.0 to 800.0
E 7 0.0 to 600.0 0.0 to 1,100.0 —60.0t0 660.0 | —110.0 to 1210.0
Ther$g°°“' L 8 ~100.0 to 850.0 | —100.0 t0 1,500.0 | —195.0 to 945.0 | —260.0 to 1660.0
U 9 -200.0t0 400.0 | -300.0t0 700.0 | -260.0to 460.0 | —400.0 to 800.0
N 10 | —200.0to 1,300.0 | —300.0 to 2,300.0 | —350.0 to 1,450.0 | —560.0 to 2,560.0
R 11 0.0 to 1,700.0 0.0 to 3,000.0 | —170.0 to 1,870.0 | -300.0 to 3,300.0
S 12 0.0 to 1,700.0 0.0 to 3,000.0 | —170.0 to 1,870.0 | -300.0 to 3,300.0
B 13 100.0 to 1,800.0 | 300.0 to 3,200.0 | -70.0t0 1,970.0| —-10.0 to 3,490.0
w 14 0.0 to 2,300.0 0.0 t0 4,100.0 | —230.0 t0 2,530.0 | —-410.0 to 4,510.0
41020 mA 15 One of following ranges depending on | —10% to 110% of setting range
0to 20 mA 16 scaling: Maximum range: —19,999 to 99,999
1to5V 17 ~19,999 to 99,999
Analog |0to5V 18 -1,999.9 t0 9,999.9
Oto10V 19 -199.99 to 999.99
-19.999 t0 99.999
-1.9999 t0 9.9999

* Applicable input type standards are as follows:

K,J, T,E,N, R, S, B:JIS C1602-1995
Fe-CuNi, DIN 43710-1985
Cu-CuNi, DIN 43710-1985
W5Re/W26Re, ASTM E988-1990
JIS C1604-1997, ICE751

L:

U:

W:
Pt100:
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ASCII Table I

ASCII Table

NP0 1 2 7
0 NUL | DLE | SPACE 0
1 SOH | DCf ! q
2 sTX | DC2 « ‘
3 ETX | DC3 # s
4 EOT | DC4 $ t
5 ENQ | NAK | % u
6 ACK | SYN & v
7 BEL | ETB : w
8 BS | CAN ( X
9 HT EM ) y
A LF | suB . 2
B VT | ESC ; {
C FF FS , |
D CR | GS i }
E SO RS -
F S| us / DEL

A-5



I Appendix

Setting Lists

The setting lists give the addresses for CompoWay/F communications and Modbus communications.
Refer to the addresses of the protocol that you are using.

The hexadecimal values in the Setting/monitor value column are the setting ranges in CompoWay/F and
Modbus communications, and the values in parentheses ( ) are the actual setting ranges.

Monitor and set values can be specified for each channel. Addresses include a channel identifier. The
addresses in the variable area maps are for channel 1. To specify addresses of other channels on a
Controller with more than one input channel, refer to the table below.

Address
Channel
CompoWay/F Modbus
1 Address in setting list Address in setting list
2 Address in setting list + 0100 Address in setting list + 4000
3 Address in setting list + 0200 Address in setting list + 8000
4 Address in setting list + 0300 Address in setting list + C0O00
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Appendix
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Setting Lists I

Setting Area

Setting area 0

Setting area 1

AT Execute/Cancel

AT stopped

AT in progress

Run/Reset

Run

Reset

Communications Writing

OFF (disabled)

O—ﬁ}sgt Operating status |
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 __
LI [ Jof I [ I [ ] [ [ [oJofofo]
Do P Lo
AR B .
I I | |
to b P
- b P Status 0 (OFF) 1(ON)
! ! 1 1
I I

| i Lo A — Not used OFF -
1
| \ \ 1 | 1
P Lo ' L___J Notused OFF =
1 1 1 ! 1
A | i e Not used OFF -
| 1 1 |
o i Y bbb Not used OFF -
1 1 ! \
| i i : Write Mode Backup RAM write
1 I

1 1 !
X ! e EEPROM RAM = EEPROM | RAM # EEPROM
I
P '
| 1
| 1
| 1
I 1
I I
I 1
| 1
| 1
| 1

ON (enabled)

—————————————————————————————————— Auto/Manual Auto Manual
————————————————————————————————————— SP Mode Local SP (LSP) RSP
Not used OFF -
] FSP Mode OFF (PSP/RSP)|  ON (FSP)
Control Output Pulse voltage Linear current
"""""""""""""""""""""""" (Heating) Type output output
__________________________________________________ Control Output Pulse voltage Linear current
(Cooling) Type output output
Status is as follows when reading from setting area 1:
* RSP input error: Cleared
* Potentiometer error: Cleared
* Display range exceeded: Cleared
e Input error: Cleared
* Control output (heating), control output (cooling): Cleared
e Alarm 1, Alarm 2, Alarm 3, Alarm 4: Cleared
e AT: Cleared
* Run/Reset: ON (Reset)
e Auto/Manual: Previous value held
* SP mode, MV tracking: Updated
» Control output (heating) type, control output (cooling) type: Updated

2. If the FSP Mode is set to “ON,” the SP Mode parameter setting (RSP/RSP) is ignored. If the FSP
Mode is set to “OFF” the SP Mode parameter setting (RSP/RSP) is valid and the Program SP Mode
and Remote SP Mode can be used as required.

3. The control output (heating) status and control output (cooling) status are the open output status
and close output status, respectively, during position-proportional control.

4. The control output (heating) status and control output (cooling) status are OFF during linear output.

5. The control output (heating) type status and control output (cooling) type status are OFF when the
corresponding output is a pulse voltage output.
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B E5[ IR-T Program Status (Communications)

Bit: 16

Output

15 14 13 12 11 10 9

8 7

6

5

Lofofofefofo] |

A-10

Status 0 (OFF) 1 (ON)
Segment Output 1/Time Signal 1 OFF ON
Segment Output 2/Time Signal 2 OFF ON
Segment Output 3/Time Signal 3 OFF ON
Segment Output 4/Time Signal 4 OFF ON
Segment Output 5/Time Signal 5 OFF ON
Segment Output 6/Time Signal 6 OFF ON
Segment Output 7 OFF ON
Segment Output 8 OFF ON
Segment Output 9 OFF ON
Segment Output 10 OFF ON
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -




Setting Lists I

Operation state

Bit:31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15

[ofofefofofofofo] | | [ofofo] [ |
Status 0 (OFF) 1(ON)
Hold OFF Hold
Wait OFF Wait
Not used OFF ON
Not used OFF ON
Not used OFF ON
Ramp/Soak Soak Ramp
Program End Output OFF ON
Standby OFF ON
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -
Not used OFF -
Note 1. Status is as follows when reading from setting area 1:

* Segment Outputs 1 to 10 and Time Signals 1 to 6: Cleared

e Hold and Wait Clear

e Program End Output: Previous value held

e Standby: Clear

2. Segment Outputs 1 to 10 and Time Signals 1 to 6 status depend on the setting of the Program
Output Selection parameter.
3. The Program End Output status will be ON when the display shows P .£n~d.
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Parameters that are initialized when the settings of related parameters are changed are listed in the

Related parameter column.
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*1:

*2:

*3:

*4:

*5:

*6:
*7:

*8:

*9:

*10
*11

*12

*13

*14

*15

When the control mode is changed, added channels are initialized
in the same way as the related parameters for the Input Type
parameter (A on the previous page).

This is the upper and lower limit of the sensor setting range. For a
temperature input, this is 4 to 20 mA.

If this is PV or SP based on the PID Set Automatic Selection Data
parameter, then (setting upper limit + setting range x 0.1); if it is
DV, then (setting range x 1.1).

Initialized only if the control mode is changed to proportional
control (Temperature: Initializes to upper and lower limits of
sensor setting range. Analog: Initializes to values set for Scaling
Display Values 1 and 2 parameters).

Upper/lower limit of sensor setting range and Scaling Display
Values 1 and 2 parameters are initialized.

The default setting is 0.

The corresponding alarm type numbers in all alarm sets are
initialized to 0.

If the Closed/Floating parameter is set to “Float” for position-
proportional control, or if the Operation at Potentiometer Input
Error parameter is set to "Continue," this is initialized if the integral
time is O.

If the applicable channel is used for heating/cooling control, this is
—100%, otherwise it is 0%. (Therefore in cascade heating/cooling
control, the primary loop is 0% and the secondary loop is —100%.)

All programs and segment parameters will be initialized.

All programs and segment parameters will be initialized when the
Number of Segments parameter is changed.

The following segments will be initialized when the Step Time/
Rate of Rise Programming parameter is set to rate of rise
programming. (Nothing will be initialized when this parameter is
set to step time.)

When Operation at Reset parameter is set to “Control Stop”: All
odd segments

When Operation at Reset parameter is set to “Fixed Control”: All
even segments

The following segments will be initialized when the Step Time/
Rate of Rise Programming parameter is set to rate of rise
programming. All segments will be initialized when this parameter
is set to step time.

When Operation at Reset parameter is set to “Control Stop”: All
odd segments

When Operation at Reset parameter is set to “Fixed Control”: All
even segments

Initialized only when the Program Output Selection parameter is
set for segment outputs.

Initialized only when the Program Output Selection parameter is
set for time signals.
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Appendix

Parameter Charts

Protect Level

Protect Level

SRPL OAPT:

| Operation Adjustment
| Protection: 0 to 4

ICPT:
Initial Setting Protection:
Oto2

WTPT:
Setting Change Protection:
OFF/ON

PFPT:
PF Key Protection:
OFF/ON

Power ON 4+

L+

at least 3 seconds v at least 1 second

I [ less than

v |:| less than 1 second i D less than 1 second i 1 second
Operation Level > E:\’lg:'am Setting > /I;\s\J/l;Ttmem

—

IV-R: MV at Reset
5.0 t0 105.0
Standard Model)*1

25 0| PV/Manual MV
(Position-proportional Control
Model: PV/Valve opening)*1

MV-E: MV at PV Error

. -5.0t0 105.0
PV/Present Set Point (Standard Model)*1

Program No., Segment No. SPMD: SP Mode
PSP/RSP/FSP ORL: MV Change Rate
. imit (Heating)
PRG: Program No. [ER e Es 010 100.0

h 5| SP Lower Limit to SP
B Limit
Upper

S-NO: Number of Segments Used T-5r]e-sc:
gglg% hold 1 to Number of Segments i) C%ohng Coeﬂlmenl

CORL: MV Change
Rate Limit (Cooling)
~=0.00 to 100.0

9 1S1.1: 1
Input Value 1 for
L -d 91 339?53% 33"“ ;41 Input Correction
ADV: Advance =) i = —19999 to 99999
m OFF/ON OF-R: :Epsuz :Correctiom
Ma".g“q' AV ~199.99 10 999.99
gég% '?ack v 1S1.2: Input Value 2 for
Input Correction
N 5'{,51‘9'33'95 (ticatho) ~19999 to 99999
- umber of ;
STBM: Remaining Standb: =) . 1SS.2:
Time Monitor o Y Segments Used G THY CHYS: . Input Correction 2
e Hysleresls (Coullng) 4 _199.99 to 999.99
DOGN:
PRGT: Elapsed Program Time =] CP Control Permd
2| Monitor PID: PID Set Number g teatng) DEEmECa
=2 SP: Segment Set Point DD =] o DOTC: Disturbance
SEG.T: Elapsed Segment Time ﬂ SP Lower Limit to [CHl= P C-CP: Control Period Time Constant
Monitor SP Upper Limit ALM: Alarm Set Number - (Cooling) 0.011t0 99.99
T104+1 0.2 10 99.0 DO'B: Distirh
DB: Position Proporional -B: Disturbance
PR: Segment Rate of Rise g EIFlienl A o el Rectification Band
SECR [emanRgSRoRert 3]0 t0 99999 WTBH: Welt Band Upper i ‘E Dead Band 0.000 10 9.999
me Monior 0109999 B DT DOJW: Disturbance
TIME: Segment Time OC-H: Ope Judgement Width
RPTM: Program Repetition o WTBL: Wait Band Lower Limit L Clsedlslaress -99.9910 99.99
Time Monitor £[0to 99999 STB: SPOF:
WAIT: Wait Set Point Offset
OFF/ON Slandoyilime 19999 t0 99999

RPT: F'rogram Repetitions
0 to 9999

0.00 to 99.59

RSP:
Remote SP Monitor

Bl
Se%’/“g,(‘" Output 1 LINK: Program Link D
MV Monitor (Heating) — 1 5GG 7|0to 32

A, i) 5 (o itput 10
SEF egmen utpu *1 Position-proportional Control Model: Closed/Hold/Open (~1/0/1)

] C:0:
MV Monitor (Cooling)

Valve Opening Monitor *1: 0 to 4 for channels 2 to 4 for coordinated operation or
secondary side for cascade control.

R-R: Hun/Reset
RUN/RST

A-M: Auto/Manual
AUTO/MANU

*1: In Manual Mode

=
T
c
@
o
o
<

[ ] Key 3 seconds or more

Control stops

For the Input Initial Setting Level, refer to page A-50.
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Parameter Charts

Protect Level

Program Adjustment Adjustment2  |—>| Alarm Set PID Setting |=—>| Time Signal | —>| Approximation
Setting Level Level Level Setting Level Level Setting Level Setting Level

Operatlon
Level

Input Initial Control Initial Control Initial Alarm Setting Display Adjustment | =] Communications
Settlng Level Setting Level Setting 2 Level Level Level Setting Level

Advanced Function |~ | Expansion Control
Setting Level Setting Level

[T less than
1 second

[ ] lessthan
Adjustment 2 1 second

Level

Alarm Set Setting
Level -

Time Signal
Setting Level

Approximation Setting
Level

LAdT]
71 LAGP.1: First Order Lag
{1 Operation 1: Time Constant
0.0t0 999.9
LAGP.2: First Order Lag
1 Operation 2: Time Constant
0.0t0 999.9
LAGP.3: First Order Lag
Operation 3: Time Constant
0.0t0 999.9
LAGP.4: First Order Lag
Operation 4: Time Constant
0.0t0 999.9
MAVP.1: Move Average 1
Move Average Count
1/2/4/8/16/32
MAVP.2: Move Average 2
-| Move average count
1/2/4/8/16/32
MAVP.3: Move Average 3
Move Average Count
1/2/4/8/16/32
MAVP.4: Move Average 4
1 Move Average Count
- 1/2/4/8/16/32
SQRP.1: Extraction of
Square Root 1 Low-cut Point
0.000 to 9.999
SQRP.2; Extraction of
Square Root 2 Low-cut
point
SQRP.3: Extraction of
Square Root 3 Low-cut Point
= 0.000 to 9.999

TP SQRPA4: Extraction of
Square Root 4 Low-cut Point
== 0.000 to 9.999
AP.1: Analog Parameter
Rate

Control
~1.999 to 9.999

(e} ' AL A | DALM: Display Alarm Set Selection
1L Alarm Set 1

=)
AL 4.AL-1: Alarm Set 4

.~ ‘lAlarm Value 1
~19999 to 99999

4.AL1H: Alarm Set 4
Alarm Upper Limit 1
19999 to 99999
4.AL1L: Alarm Set 4
Alarm Lower Limit 1
~19999 to 99999

4.ALAL: Alarm Set 4
Alarm Lower Limit 4
~19999 to 99999

\:| less than

1 second

TSG1.6: Time Signal 6 Set
Segment 1

0.00 to 99.5¢
0000(099599

.00 to 99.59 or
0.00.0 to 99.59.9

TON1.6: Tlme Slgnal 6 ON Time 1

TOF1.6: Time Signal 6 OFF Time 1

[LEET]

SI1.1: Straight-line
Approximation 1 Input 1
1.999 to 9.999

Sl2.1: Straight-line

-1.999 to

SO1.1: Stralghl-hne
Approximation 1 Output 1
—1.999 to 9.999

S02.1: Straight-line
Approxlmanon 1 Output 2
~1.999 to 9.999

SI1.2: Straight-line
Approximation 2 Input 1
-1.999 to 9.999

Sl2.2: Straight-line
Approximation 2 Input 2
~1.999 to 9.999

SO1.2: Straight-line
anopl Approxlmanon 2 Output 1
AT 1,999 10 9.999

$02.2: Straight-line
Approximation 2 Output 2
1.999 to 9.999

FI101.1: Broken-line
Approximation 1 Input 1

—1.999 to0 9.999

FI20.1: Broken-line
Approxlmatlom Input 20
—1.999 to 9.999

PPID Setting Level

|:] less than

1 second

FOO1.1: Broken-line
Approximation 1 Output 1
~1.999 to 9.999

FO20.1: Broken-line
Approximation 1 Output 20
-1.999 to 9.999

Ci—Y=2 8p:PID8
8.7 | Proportional Band
8.80] 0 00 to 999 99

8\ PID8 Imegral Time
- 0.0 to 3999.9 (Standard,;
2338 Position-{ pvopomonal

(closed control))*:

9

e
X t03999

8.0L-H: PID8 MV Upper Limit
MV Lower Limit
+0.1 to 105.0 (Standard, Position-proportional
(closed control))*3
8.0L-L: PID8 MV Lower Limit
5.0 to MV Lower Limit
MV Upper Limit -0.1 (S(andard Position-
proportional (closed control))*4
8.AUT: PID8 Automatic Selection Range
Upper Limit
~19999 to 99999

*1 Position-proportional Control Model: 0.01 to 999.99
*2 Position-proportional Control Model, floating:

0.1 to 3999.9
*3 Heating/Cooling: 0.0 to 105.0
*4 Heating/Cooling:

A [ 1Key 1 second or more

Control star
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Appendix

v

[_]Key 3 seconds or more Control stops

v
Input Initial Setting L lessthan1second ~  Control Initial [ | lessthan 1second Control Initial Setting
Level "~ Setting Level ~ 2Level

(I =

= —101-T: Output 1 Type OUT.1: Control/Transfer
Pulse voltage output (0)/

OREV:
Direct Reverse Operation - INOutput 1 Assignment
Linear current output (1) 0 t
Y]
Cid

Reverse: OR-R/Direct: OR-D 088 4: Gontroll
11DU: Input 1 Temperature Units 03-T: Output 3 Type
~|°CIrF P_ulse voltage output (0)/

T tout 4 TRL.4:
A’:;;‘:;S:,P“ Tmferompumowe, vim
Linear current output (1) T LAG.1:First Order Lag
801-T: Linear Current Opemﬂm 1 Enabled
utput 1 Type
01020 mA (0)/4 to 20 mA (1) '6?,3 é«.gﬂ Gzl
CO2-T: Linear Current - ON

Output 2
doto go mA {(5/4 020 mA (1) BO.1: Auxiliary Output MAV.1: Movement
Assignment Average 1 Enabled
CO3-T: Linear Current to84 FF/ON
Output 3 Type
01020 mA (0)/4 to 20 mA (1)

CO4- T Llnear Current
Oto 20 mA (Oi/4 to 20 mA (1)

SL-H: SP Upper Limit*1

11-T: Input 1 Type
0to 19

TRH.4:
Transfer Output 4 Upper Limit

CLFL: CIosed/FIDa‘lng
Floating:
Closed CLOSE

12-T: Input 2 Type
Oto 19
Coordinated Operation: SNGL

SNUM: Number of Segments
g 8/12/16/20/32

T-U: Program Tlme Umt
Hour, Minute: HHI
Minute, Second:

Minute, Second, Demsecond MMSSD =]
T-PR: Slep Tlme/Raie of Rise Programming
Step time:

12DU: Input 2 Temperature Units
“CI°F

SBO.10: Auriliary MAV.4: Movement

13-T: Input 3 Type Output 10 Assignment Average 4 Enabled

Oto19 0084 OFF/ON

QR.1: Extraction of
quare Root 1 Enabled

OFF/O

SOT
=7 Program Output Selection
Rl ofaa pmgrammlng PR Segment Ouput S60/

PRU: Time Unit of Ramp Rate Segment numberoupu( SGN/|
10 hours: 10H 1@ Time Signa
Hour: H/Minute: M/Second: S

: TRH.1
PYST:PV Start /| Tansfer Output 1 Upper

SP Start: SP/ & Limit
PV Start (slope priority): PV-R

TRLI:
PV Start (time priority): PV-T Transfer Output 1 Lower
RSTM: Opsrahog at Reset Ve Limit

Stop control: STOP EoA TRH2:
Tansier Output 2 Upper
imit

Fixed control: FSP
V=
TRL.2:
Tt oubut2Lower
Limit

SPSL: Set Point Selegtlon
] TRHa:
Transfer Output 3 Upper

I%I?U Input 3 Temperature Units

S SL-L: SP Lower Limit'2 & SCL.1: Straight-ine

Approximation 1 Enabled
OFF/OI

SCL.2: Straight-line

14DU: Input 4 Temperature Units MODE: Control Mode*3 £ | Approximation 2 Enabled
G 5 OFF/ON

FNC.1: Broken-line
| Approximation 1 Enabled
OFF/ON

CALB: Motor Calibration
OFF/(

‘A5 E| MOT: Travel Time
110999

Present set point: PS|
Present value: PV

INP.1:
Scaling Input Value 1

*1 Temperature: _SP lower limit +1 o upper fimit of

" . sensor Setting range *3 1/4input: Standard (0)/heating or cooling (1) Limit
DSP1: Scaling Display Value 1 Analog: SP lower limit + 1 to smaller of input: .
—19999 to Scaling Display 99999 and display value 2input:  Standard (0)/heating or cooling (1)/

Value 2-1 Standard with remote SP (2)/

T =L TRL3:
Transfer Output 3 Lower
= Limit

equivalent to input upper limit Heating or cooling (3) with remote SP/
*2 Temperature:  Lower limit of sensor Setiing range Proportional (4)/Cascade standard (5)/
INP.2: to SP upper limit-1 Cascade heating or cooling ()
Scaling Input Value 2 Analog: Larger of 19999 and display value

equivalent to input lower limit to
SP upper limit -1

DSP.2: Scaling Display Value 2
Scaling Display Value 1 +
110 99999

DP: Decimal Point Position
Oto4

RSPH: Upper Limit of Sensor
Setting Range*1

[ Jless than 1 second
Advanced function - » Expansion control

Setting Level Setting Level

RSPL: Lower Limit of Sensor
Setting Range*1

[ Jless than 1 second

PVDP:
PV Decimal Point Display
OFF/ON

[LAdF]
P-ON: CED

INIT:

Parameter Initialization Operation at Power O PVTR: PV Tracking

OFF/ON :1 CONT/RST/MANU/RUN/ OFF/ON

= RMPB =

PF1: PF1 Setting A ESET: End Condition ] MANT: Manual Output Method
"1 RST/CONT/FST 4] HOLD/INIT

SNC: Sensor Induction Noise
Reduction
50Hz/60Hz

)
H AMOV:
Move to Advanced
5| Function Setting Level

—1999 to 9999

=]
-M: Waif =5—= MANI: Manual MV Initial Value
PF2: PF2 Setting T e " | Standard Type: -5.0 to 105.0
1

Heating/cooling: —~105.0 to 105.0
ALSP: Alarm SP Selection ORLM:
o PSP/TSP

Temperature:

Lower limit of sensor Setting range
to upper limit of sensor Setting range
Analog: Larger of ~19999 and display value

MV Change Rate Limit Mode
5 Mode 0:0/Mode 1:1

RRIAIE 3
equivalent to input lower limit to i i " AT-G: AT Calculated Gain
amaller o 99999 and display value sz1 Monitor/Setting Item 1 gﬁ%%’?f{‘g é)N Time = 0.11010.0
equivalent to input upper limit N - =
SPTR: SP Tracking AT-H: AT Hysteresis
OFF/ON 22/ 0.1109.9
PIDI: PID Set Automatic  Limi i
Selection Data LCMA‘ len Cycle MV Amplitude
2 PIDH: PID Set Automatic TATE: Temporary AT Execute
@ Selection Hysteresls Py Judgement Deviation
. . 0.0t0 100.0
Password: —169 P2 NonitorSeting fem 1 P08 Desa g ~F| RBMP: Bumpless at Run
> * 9 010 99999 Disabled: OFF/Enabled: ON
2 CJC.A:lnput 1 Cold PMEC: Operation at
b= ! || dunction Compensation Potentiometer Input Error
_J % Fé%\l . Input Cold Stop: OFF/Continue: ON
Lol ~c1|DOST: Disturbance Overshoot
[_lless than 1 second , PE2s: i g)g/ Compensaton | ["35E]aGeciment Funcion
OFF/ON

CH-|
Number of Enabled Channels
1to4

RAMM: RAM Write Mode
Backup Mode: BKUP
RAM Write Mode: RAM

LAdu Move (o Callbra(lon Level
5]-1999 to 999

*1: OFF/RUN/RST/R-R/ARUN/ARST/HOLD/
AHON/AHOF/ADV/AADV/BAKIABAK/
AT/A-M/PRG/PF!|

2 OFF/PVSP/PVDV/SEG R/P/I/D/AL-1/
AL1H/AL1L/AL-2/AL2H/AL2L/AL-3/
ALBH/AL3L/AL-4/AL4H/ALAL

=
T
c
@
o
o
<
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Parameter Charts

For Input Initial Setting Level, refer to page A-50.

A

[1key 1 second or more

[] less than [] less than [] less than I
1 second Alarm Setting 1second . Display Adjustment __1second | Communications
Level Level Setting Level
(e m| | BN

ALT1: Alarm 1 Type
0to 11

[OFF/ON

Alarm1 Hysleresls
-ALTZ Alarm 2 Type

OFF/(

ALH2:
Alarm 2 Hys(eresls

ALTa. Alarm 3Type
0to 11

ALH3:
Alarm 3 Hys(eresls
0.01 to 99.!

Alarm 4 Hysteresis
.99

A1 LT: Alarm 1 Latch
RILEISE D

ASLT: Alarm 3 Latch
[OFF/ON

(el - ES REST: Standby Sequence Reset
Condition A/Condition B

SB1N: Auxiliary Output 1 Open in Alarm
Close in alarm:
Open in alarm: N-f C

SB2N: Auxiliary Output 2 Open in Alarm
Close in alarm: N-O/

Open in alarm: N-C
SB3N: Auxiliary Output 3 Open in Alarm
Close in alarm: N-O/
Open in alarm: N-C

A2LT: Alarm 2 Latch Sb"l SB4N: Auxiliary Outpu\ 4 Open in Alarm
ON Close in alarm: N

Open in alarm: N-f C

SB5N: Auxiliary Outpul 5 Open in Alarm
Close in alarm: N

= Open in alarm: N- C

SB6N: Auxiliary Output 6 Open in Alarm
Close in alarm: N-O/
Open in alarm: N-C

SB7N: Auxiliary Outpul 7 Open in Alarm
Close in alarm: N

Open in alarm: N- C

SB8N: Auxiliary Outpul 8 Open in Alarm
Close in alarm: N-O/

Open in alarm: N-{ C

SBIN: Auxiliary Output 9 Open in Alarm
Close in alarm: N-O/

Open in alarm: N-C
[CH}

i -] SB10N: Auxiliary 0u|put100pen in Alarm|
& {in| Close in alarm: N-O
g Open in alarm: N- C

955L ODSL: MV Display Selection
MV (heating): O/MV (cooing): C-O

BART Bar Graph Display ltem

RET: Display Auto-return Time
0to 99
(0: Display auto-return disabled)

D.REF: Dlsplay Refresh Period
=)
£

MONL:
Monitor Item Level Setting*2

- S(art Dlsplay Scan at Power ON
SC T Dlsplay Scan Period

*1 OFF
Elapsed program time percentage: PRG.T
Elapsed segment time percentage: SEG.T
Deviation: 1 EU
Deviation: 10 EU
Deviation: 20 EU
Deviation: 100 EU
MV (Heating): Valve opening: O
MV (Cooling): C-O
*2 Disabled: OFF

Input Initial Setting Level: Lo
Control Initial Setting Level: LA
Control Initial Setting 2 Level: L2
Alarm Setting Level: L3
Display Adjustment Level: L4
Communication Setting Level: L&

Advanced Function Setting Level:  L.ADF
Expansion Control Setting Level: ~ L.EXC

PSEL: Protocol Selection
CWF/MOD

U-NO:

Communications Unit No.
0to 99

BPS:

Communications Speed
9.6/19.2/38.4

LEN: Communications
Data Length

718

SBIT:
C/ommunicalions Stop Bit
1/2

PRTY:

Communications Pamy

NONE/EVEN/ODI

SDWT:

7 Transmlssmn Wait Time
0to99

Protect Level

Operatlon Program Adjustment Adjustment
Level Settlng Level Level 2 Level

Alarm Set PID Setting Time Signal Approximation
Setting Level Level Setting Level Setting Level

Input Initial Control Initial Control Initial Alarm Settin
Settmg Level Setting Level Setting 2 Level Level

ommunication;
emng Level

‘Advanced xpansion
Function Control
Setting Level Setting Level
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I Index

A

addresses
CompoWay/F communications, 6-8, A-6
Modbus communications, 7-8, A-6
Adjustment 2 Level, 8-33, A-17
Adjustment Level, 8-22, A-16
Advance, 5-30, 8-11
CompoWay/F communications, 6-35

Advanced Function Setting Level, 8-88, A-35

advancing program operations, 5-30

Alarm * Hysteresis, 8-77

Alarm * Latch, 8-76

Alarm * Type, 8-75

alarm hysteresis, 5-25

alarm latch, 5-26

Alarm Latch Cancel
CompoWay/F communications, 6-33
Modbus communications, 7-32

Alarm Set * Alarm Lower Limits, 8-38

Alarm Set * Alarm Upper Limits, 8-38

Alarm Set * Alarm Values, 8-37

Alarm Set Number, 8-20

Alarm Set Setting Level, 8-36, A-18

alarm sets, 4-39, 5-8

Alarm Setting Level, 8-74, A-31

Alarm SP Selection, 8-97

alarm types, 4-38

alarm values, 4-39

alarms
close in alarm/open in alarm, 5-27
SP selection, 5-26

Alpha, 8-100

analog input calibration, 9-8

Analog Parameter 1 (Control Rate), 8-35

Approximation Setting Level, 8-46, A-22

ASCII table, A-5

AT
See auto-tuning

AT Calculated Gain, 8-102

AT Cancel
CompoWay/F communications, 6-28
Modbus communications, 7-27

AT Execute
CompoWay/F communications, 6-27
Modbus communications, 7-26

AT Execute/Cancel, 8-23

AT Hysteresis, 8-102

Auto/Manual, 4-43, 4-49, 5-42, 8-15
CompoWay/F communications, 6-31
Modbus communications, 7-30

Automatic Selection Range Upper Limit, 5-10, 8-42

auto-tuning, 4-33, 8-23
Auxiliary Output * Assignment, 8-67
Auxiliary Output * Open in Alarm, 5-27, 8-79
Auxiliary Output Assignments, 1-12, 4-37
auxiliary outputs

terminals, 2-12

Back, 8-11

CompoWay/F communications, 6-36
backing program operations, 5-31
Bar Graph Display ltem, 8-81
broken-line approximation, 5-6, 8-48
Broken-line Approximation 1 Enabled, 8-72
Bumpless at RUN, 8-103

calibration data
registering, 9-4
cascade heating/cooling control, 1-10, 4-17
cascade open/cascade close control, 8-24
cascade standard control, 1-10, 4-17
CH2 operation indicator, 1-6
changing channels, 4-50
channel indicator, 1-5
close in alarm/open in alarm, 5-26
closed control, 4-18
Closed/Floating, 4-18, 8-59
CMW operation indicator, 1-6
cold junction compensator
connecting, 9-5
commands and responses
CompoWay/F communications, 6-17
Modbus communications, 7-20
communications
monitor settings, A-7
program status, A-10
status, A-8
terminals, 2-16
Communications Data Length, 8-86
Communications Monitor, A-12
Communications Parity, 8-86
Communications Protocol Selection, 8-85
Communications Setting Level, 8-84, A-34
Communications Speed, 8-85
Communications Stop Bits, 8-86
Communications Unit No., 8-85
Communications Writing, 5-50, 8-23
CompoWay/F communications, 6-26
Modbus communications, 7-24
Communications Writing OFF/ON, 5-39
Composite Read from Variable Area
CompoWay/F communications, 6-19
Composite Read Registration
CompoWay/F communications, 6-24
Composite Read Registration Confirmation
CompoWay/F communications, 6-25
Composite Registration Read
CompoWay/F communications, 6-25
CompoWay/F communications, 6-2
Control Initial Setting 2 Level, 8-63, A-26
Control Initial Setting Level, 8-55, A-24
Control Mode, 8-58



control modes, 4-15
Control Period, 4-20
Control Period (Cooling), 8-27
Control Period (Heating), 8-27
control ranges, A-4
Control/Transfer Output Assignments, 1-11, 4-21, 8-
64
control/transfer outputs
terminals, 2-11
Controller Attribute Read
CompoWay/F communications, 6-36
Controller Status Read
CompoWay/F communications, 6-38
Cooling Coefficient, 8-25
cooling coefficient, 4-16
coordinated operation, 3-7, 5-12
correction
two-point, 5-3

Dead Band, 8-25

dead band, 4-15, 4-18

Decimal Point Position, 8-51

Derivative Time, 8-40

dimensions, 2-2

direct operation, 4-20

direct operation (cooling), 1-10
Direct/Reverse Operation, 8-58

Display Adjustment Level, 8-80, A-33
Display Alarm Setting Level, 8-37
Display Auto-return Time, 8-82

display No. 1, 1-5

display No. 2, 1-5

display No. 3, 1-5, 4-5

Display PID Selection, 8-40

display ranges, A-4

Display Refresh Period, 8-82

display scan, 5-18

Display Scan Period, 8-83

Disturbance Gain, 5-13, 8-32
Disturbance Judgment Width, 8-32
disturbance overshoot adjustment, 5-13
Disturbance Overshoot Adjustment Function, 8-104
Disturbance Rectification Band, 8-32
Disturbance Time Constant, 5-13, 8-32
Down Key, 1-7

Echoback Test
CompoWay/F communications, 6-39
Modbus communications, 7-35
EEPROM error, 10-3
Elapsed Program Time Monitor, 8-12
Elapsed Segment Time Monitor, 8-12
end codes
CompoWay/F communications, 6-5
End Condition, 5-38, 8-95
error messages, 10-3
Event Input Assignments, 1-9, 5-39, 8-66

event inputs, 5-39

terminals, 2-14
examples

typical control, 3-1
Expansion Control Setting Level, 8-94, A-37
Extraction of Square Root * Enabled, 8-71
Extraction of Square Root * Low-cut Point, 8-35
extraction of square root operations, 5-7

FINS command error, 6-5
FINS-mini Commands
CompoWay/F, 6-6
first order lag operation, 5-5
First Order Lag Operation * Enabled, 8-70
First Order Lag Operation * Time Constant, 8-34
Fixed SP, 8-24
floating control, 4-18
frames
CompoWay/F communications, 6-4
front panel, 1-4
function codes
Modbus communications, 7-7
Function Key 1, 1-7
Function Key 2, 1-7
functions
Modbus communications, 7-7

heating/cooling control, 1-10, 4-15

heating/cooling control with remote SP, 1-10, 4-16
Hold, 8-10

holding program operations, 5-30

hysteresis, 4-31

Hysteresis (Cooling), 8-26

Hysteresis (Heating), 8-26

I/O configuration, 1-8
independent operation, 5-11
Independent Operation/Coordinated Operation, 8-59
inferring causes from conditions
abnormal measured values, 10-4
Initial Setting Protection, 5-24, 8-4
initialization due to setting changes, A-44
Input * Cold Junction Compensation, 8-99
Input * Temperature Units, 8-51
Input * Type, 8-50
input correction, 5-2
Input Correction 1, 8-31
Input Correction 2, 8-31
input error, 10-3
Input Initial Setting Level, 8-49, A-23
input type, 4-10
input type switch
error, 10-3
location, 1-9
Input Value 1 for Input Correction, 8-31
Input Value 2 for Input Correction, 8-31



inputs

terminals, 2-10
inspecting indicator accuracy, 9-14
installation procedure, 2-3
insulation blocks, 2-17
Integral Time, 8-40

K
key operation, 5-39
keys
description, 1-7
using, 1-7

Level Key, 1-7
limit cycle, 4-35
Limit Cycle MV Amplitude, 8-102
Linear Current Output * Type, 8-56
list of services

CompoWay/F communications, 6-6

MANU operation indicator, 1-6
Manual Mode, 4-47
Manual MV, 8-7
Manual MV Initial Value, 8-101
manual operation, 4-47
Manual Output Method, 8-101
Manual Reset Value, 8-26
manual settings, 4-36
Modbus communications, 7-2
Mode Key, 1-7
Monitor ltem Level Setting, 8-82
monitor values
reading
CompoWay/F communications, 6-17
Modbus communications, 7-20
monitor/setting items, 5-21
Motor Calibration, 8-72
motor calibration, 4-18
motor calibration error, 10-3
Move Average * Move Average Count, 8-34
Move to Advanced Function Setting Level, 8-54
Move to Calibration Level, 8-93
Move to Protect Level
CompoWay/F communications, 6-31
Modbus communications, 7-30
Move to Setting Area 1
CompoWay/F communications, 6-30
Modbus communications, 7-29
Movement Average * Enabled, 8-70
moving average, 5-5
MV at Error, 5-17
MV at PV Error, 5-17, 8-29
MV at Reset, 5-17, 8-29
MV change rate limit, 5-16
MV Change Rate Limit (Cooling), 8-30
MV Change Rate Limit (Heating), 8-30
MV Change Rate Limit Mode, 8-102
MV Display Selection, 8-81

MV limits, 5-15

MV Lower Limit, 8-41

MV Monitor (Cooling), 8-14
MV Monitor (Heating), 8-13
MV Upper Limit, 8-41

Number of Enabled Channels, 8-92
Number of Segments, 4-23, 8-60
Number of Segments Used, 4-24, 8-17

obtaining input shift values, 5-3
ON/OFF control, 4-31
Open/Close Hysteresis, 4-18, 8-28
Operation Adjustment Protection, 5-23, 8-4
Operation at Potentiometer Error, 8-104
Operation at Potentiometer Input Error, 4-19
Operation at Power ON, 4-42, 8-95
Operation at Reset, 4-41, 8-62
operation commands
CompoWay/F communications, 6-13
Modbus communications, 7-15
operation indicators, 1-6
Operation Level, 8-6, A-13
OUT1 operation indicator, 1-6
OUT2 operation indicator, 1-6
OUT3 operation indicator, 1-6
OUT4 operation indicator, 1-6
Output * Type, 8-56
Output Assignments, 4-21
output calibration, 9-12
output state at error, 10-3
output type, 4-21
overlap band, 4-15, 8-25, 10-7

panel cutout dimensions, 2-2
Parameter Initialization, 8-89
CompoWay/F communications, 6-32
Modbus communications, 7-31
parameters
saving, 4-4
part names and functions, 1-4
PF Key Protection, 5-24, 8-4, 8-5
PF settings, 5-20
PF1 Monitor/Setting Items, 8-91
PF1 Setting, 8-89
PF2 Monitor/Setting Items, 8-91
PF2 Setting, 8-89
PID set automatic selection, 5-10
PID Set Automatic Selection Data, 8-98
PID Set Automatic Selection Hysteresis, 8-98
PID Set Number, 8-19
PID sets, 1-2, 5-10
PID Setting Level, 8-39, A-19
PID* Automatic Selection Range Upper Limit, 8-42
position-proportional control, 4-16
Position-proportional Dead Band, 4-18, 8-27



potentiometer input

terminals, 2-14
potentiometer input error, 10-3
power supply

terminals, 2-10
precautions

operating precautions, 4-52

wiring, 2-9
Present Value (PV)/Present Set Point, 8-9
procedures

using two-point correction, 5-3
program data, A-39
Program Editing, 8-17, 8-44
Program End ON Time, 8-97
program end output, 5-36
Program Execution Repetition Monitor, 8-12
Program Link Destination, 8-21
program links, 5-31
Program No., 8-10
program number, 5-40
Program Output Selection, 8-68
Program Repetitions, 8-21
program repetitions, 5-31
Program Setting Level, 8-16, A-14
program settings, 3-5, 4-23
program status

communications, A-10
Program Time Unit, 8-60
Proportional Band, 8-40
proportional control, 1-10, 4-16
Protect Key, 1-7
Protect Level, 8-3, A-12
protection, 5-23
pulling out the Controller, 2-3
PV Dead Band, 8-99
PV Decimal Point Display, 8-53
PV Start, 8-61
PV start, 5-37
PV Tracking, 8-100

RAM Write Mode, 8-92
ramp back, 4-42
rate of rise programming, 5-28
ratings, A-2
reading
monitor values
CompoWay/F communications, 6-17
Modbus communications, 7-20
set values
CompoWay/F communications, 6-18
Modbus communications, 7-21
Remaining Segment Time Monitor, 8-12
Remaining Standby Time Monitor, 8-12
Remote SP Lower Limit, 8-52
Remote SP Monitor, 8-13
Remote SP Upper Limit, 8-52
resetting
operation, 4-41
resistance thermometer calibration, 9-10
reverse operation, 4-20

reverse operation (heating), 1-10
RS-485, 2-16
RSP input error, 10-3
RSP operation indicator, 1-6
RST operation indicator, 1-6
Run/Reset, 8-15
CompoWay/F communications, 6-26
Modbus communications, 7-25
Run/Reset Key, 1-7

Save RAM Data
CompoWay/F communications, 6-30
Modbus communications, 7-28
scaling, 4-11
Scaling Display Values, 8-51
Scaling Input Values, 8-51
Segment Editing, 8-18
segment number output, 5-36
Segment Output, 8-19
segment outputs, 5-34
Segment Rate of Rise, 8-18
Segment Set Point, 4-24
Segment Time, 4-24, 8-18
Sensor Induction Noise Reduction, 8-54
sensor input setting ranges, A-4
Set Point Offset, 8-32
Set Point Selection, 8-62
Set Value Compound Write
CompoWay/F communications, 6-23
set values, 4-6
reading
CompoWay/F communications, 6-18
Modbus communications, 7-21
writing
CompoWay/F communications, 6-21
Modbus communications, 7-23
writing in Protect Level
CompoWay/F communications, 6-21
Modbus communications, 7-22
setting and changing the SP, 4-23
setting areas, 6-15
Setting Change Protection, 5-24, 8-4
setting communications parameters, 5-49
setting examples
initial settings, 4-7
setting levels, 4-2
settings
list, A-6
saving, 4-6
Software Reset
CompoWay/F communications, 6-30
Modbus communications, 7-29
SP limits, 5-9, 8-57
SP Mode, 8-24
CompoWay/F communications, 6-33
Modbus communications, 7-32
SP mode, 5-43
SP modes, 5-31
SP Tracking, 5-32, 8-98
specifications, A-2
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standard control, 1-10, 3-2, 4-15

standard control with remote SP, 1-10, 4-16

standby, 5-38

standby sequence, 5-25

Standby Sequence Reset, 5-25, 8-78
Standby Time, 8-28

Start Display Scan after Power ON, 8-83

status
communications, A-8

Step Time/Rate of Rise Programming, 8-60

straight-line approximation, 8-47

Straight-line Approximation * Enabled, 8-71

SUB1 operation indicator, 1-6
SUB2 operation indicator, 1-6
SUBS operation indicator, 1-6
SUB4 operation indicator, 1-6

temperature unit, 4-14

Temporary AT Execution Judgement Deviation, 8-102

terminal arrangements, 2-4
thermocouple calibration, 9-5
three-position control, 4-31
Time Signal, 5-33
Time Signal * OFF Times, 8-45
Time Signal * ON Times, 8-45
Time Signal * Set Segments, 8-44
Time Signal Setting Level, 8-43, A-21
Time Unit of Ramp Rate, 8-61
transfer output, 5-47
scaling, 5-48
using, 5-47
Transfer Output * Lower Limit, 8-69
Transfer Output * Upper Limit, 8-69
transfer protocol
CompoWay/F communications, 6-3
Modbus communications, 7-3
Transmission Wait Time, 8-87
Travel Time, 8-73
troubleshooting, 10-1

Up Key, 1-7

user calibration, 9-1, 9-4
completion information, 9-3

using auxiliary outputs, 4-37

Valve Opening Monitor, 8-14
variable areas, 6-7
variable types, 6-7

Wait, 8-18

Wait Band Lower Limit, 8-20
Wait Band Upper Limit, 8-20
Wait Mode, 8-96

wait operation, 5-32

wiring, 2-10

Write Mode
CompoWay/F communications, 6-28
Modbus communications, 7-27
Write via communication, 5-50
writing
set values
CompoWay/F communications, 6-21
Modbus communications, 7-23
writing in Protect Level
set values
CompoWay/F communications, 6-21
Modbus communications, 7-22
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