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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/E5ER Digital Controllers.

Please observe the following items when using the ESAR/E5ER Digital Controllers.
e 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/
E5ER Digital Controllers correctly.

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

Precaution in 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

(2) 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.

(3) 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.




Terms and Conditions Agreement

Read and understand this Manual

Please read and understand this catalog before purchasing the products. Please consult your OMRON
representative if you have any questions or comments.

Warranty, Limitations of Liability

Warranties

® Exclusive
Warranty

® Limitations

® Buyer Remedy

Limitation on
Liability; Etc

Omron’s exclusive warranty is that the Products will be free from defects in materials
and workmanship for a period of twelve months from the date of sale by Omron (or
such other period expressed in writing by Omron). Omron disclaims all other war-
ranties, express or implied.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR
IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER ACKNOWLEDGES
THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL SUITABLY
MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or
expenses based on infringement by the Products or otherwise of any intellectual
property right.

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the
form originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying Prod-
uct, or (iii) repay or credit Buyer an amount equal to the purchase price of the non-
complying Product; provided that in no event shall Omron be responsible for war-
ranty, repair, indemnity or any other claims or expenses 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 inap-
propriate modification. Return of any Products by Buyer must be approved in writing
by Omron before shipment. Omron Companies shall not be liable for the suitability
or unsuitability or the results from the use of Products in combination with any elec-
trical or electronic components, circuits, system assemblies or any other materials
or substances or environments. Any advice, recommendations or information given
orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

See http://www.omron.com/global/ or contact your Omron representative for pub-
lished information.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCI-
DENTAL, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUC-
TION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY,
NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of
the Product on which liability is asserted.



Application Considerations

Suitability of
Use

Programmable

Omron Companies shall not be responsible for conformity with any standards,
codes or regulations which apply to the combination of the Product in the Buyer’s
application or use of the Product. At Buyer’s request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which
apply to the Product. This information by itself is not sufficient for a complete deter-
mination of the suitability of the Product in combination with the end product,
machine, system, or other application or use. Buyer shall be solely responsible for
determining appropriateness of the particular Product with respect to Buyer's appli-
cation, product or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT 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 PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE
INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Omron Companies shall not be responsible for the user's programming of a pro-

Products grammable Product, or any consequence thereof.

Disclaimers

Performance Data presented in Omron Company websites, catalogs and other materials is pro-

Data vided as a guide for the user in determining suitability and does not constitute a war-
ranty. It may represent the result of Omron’s test conditions, and the user must
correlate it to actual application requirements. Actual performance is subject to the
Omron’s Warranty and Limitations of Liability.

Change in Product specifications and accessories may be changed at any time based on

Specifications

Errors and
Omissions

improvements and other reasons. It is our practice to change part numbers when
published ratings or features are changed, or when significant construction changes
are made. However, some specifications of the Product may be changed without
any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s represen-
tative at any time to confirm actual specifications of purchased Product.

Information presented by Omron Companies has been checked and is believed to

be accurate; however, no responsibility is assumed for clerical, typographical or
proofreading errors or omissions.



Precautions

® Symbols

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.

Symbol Meaning

General Caution
Indicates non-specific general cautions, warnings
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

S bbb




@® Precautions

A CAUTION

Do not touch any of the terminals or terminal blocks while power is
being supplied. Doing so may occasionally result in minor injury

due to electric shock. 2
Do not touch the terminals, or electronic components or patterns

on the PCB within 1 minute after turning OFF the power. 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 attempt to disassemble, repair, or modify the product.
Doing so may occasionally result in minor injury due to electric
shock.

Tighten the screws on the terminal block and the connector lock-
ing screws securely using a tightening torque within the following
ranges. 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.

Ensure safety in the event of product failure by taking safety mea-
sures, such as installing a separate overheating prevention alarm
system. Product failure may occasionally prevent control, or oper-
ation of alarm outputs, resulting in damage to the connected facil-
ities and equipment.

Do not use the equipment for measurements within Measurement
Categories Il, I, 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 Category 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 A
service life. Using the product beyond its service life may occa-

sionally result in contact welding or burning.




Precautions for Safe Use

\

(1) Use and store the product within the specified ambient temperature and
humidity ranges. If several products are mounted side-by-side or arranged in a
vertical line, the heat dissipation will cause the internal temperature of the
products to rise, shortening the service life. If necessary, cool the products
using a fan or other cooling method.

(2) Provide sufficient space around the product for heat dissipation. Do not block the
vents on the product.

(3) Use the product within the noted supply voltage and rated load.

(4) Be sure to confirm the name and polarity for each terminal before wiring the
terminal block and connectors.

(5) Do not connect anything to unused terminals.

(6) Use the specified size of crimp terminals (M3, width: 5.8 mm max.) for wiring
the terminal block.

(7) To connect bare wires to the terminal block, use AWG22 to AWG14 (cross-
sectional area: 0.326 to 2.081 mm?) to wire the power supply terminals and
AWG28 to AWG16 (cross-sectional area: 0.081 to 1.309 mmz) for other
terminals. (Length of exposed wire: 6 to 8 mm)

(8) Ensure that the rated voltage is achieved no longer than 2 s after turning the
power ON.

(9) Turn OFF the power first before drawing out the product. Never touch the
terminals or the electronic components, or subject them to physical shock.
When inserting the product, do not allow the electronic components to contact
the case.

(10) Do not remove the inner circuit board.

(11) Output turns OFF when shifting to the initial setting level in certain modes.
Take this into consideration when setting up the control system.

(12) Allow the product to warm up for at least 30 minutes after the power is turned
ON.

(13) Install surge absorbers or noise filters in devices near the product that generate
noise (in particular, devices with an inductance component, such as motors,
transformers, 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.

Do not tie noise filter input/output wires together.

(14) Keep the wiring for the product's terminal block and connector separate from
high-voltage, high-current power lines to prevent inductive noise. 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.

(15) Install an external switch or circuit breaker and label them clearly so that the
operator can quickly turn OFF the power.
(16) Do not use the product in the following locations:
- Locations where dust or corrosive gases (in particular, sulfuric or ammonia
gas) are present.
- Locations where icing or condensation may occur.
- Locations exposed to direct sunlight.
- Locations subject to excessive shock or vibration.
- Locations where the product may come into contact with water or oil.
- Locations subject to direct radiant heat from heating equipment.
- Locations subject to extreme temperature changes.

(17) Cleaning: Do not use thinners. Use commercially available 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 IP66
Rear case IP20
Terminals IPOO

VII



B About this Manual

® How to use the manual

Purpose

Related section

Contents

General explana-
tion of the ESAR/ER

Section 1 Overview

Explains the features, part names,
and main functions of the ESAR/ER.

Setup

Section 2 Preparations
Section 3 Typical Control Examples

Explains how to set up the ESAR/ER
for operation (mounting, wiring, initial
settings).

Basic operation of
the ESAR/ER

Section 4 Settings Required for Basic
Control
Section 8 Setting Data

Explains the basic functions of the
E5AR/ER.

Advanced functions
of the EBAR/ER

Section 5 Functions and Operations
Section 8 Setting Data

Explains how to use the customized
functions (scaling, SP ramp, etc.) to
get the most out of the ESAR/ER.

Communication
functions

Section 6 Communication (CompoWay/
F)
Section 7 Communication (Modbus)

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

Product specifications. List of set-
tings.

Can be used to make a copy of your
settings.

For details on using DeviceNet communications functions, refer to the ESAR/ESER
Digital Controller DeviceNet Communications User’'s Manual (H124).

VI



® Special markings

@® Abbreviations

(1) Important
This appears in cases 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
This gives useful hints, advice, and other supplemental information.

The rise and fall values of the SP ramp of the ESAR/ER can be set
separately.

(3) Marks used to indicate "Function," "Setting," "Monitor," and "Reference" in "Setting
Data" in Section 8 are explained in Section 8.

Abbreviations used in the setting data, illustrations, and text are as follows.

Abbreviation Meaning
PV Present value
SP Set point
SV Set value
AT Auto-tuning (A.T)
EU Unit of industrial quantity*
ch Channel

* Data after scaling is shown in industrial units such as °C, m, and g, and "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 in the ESAR/ER display
are as follows.

A b L d £ F 4 C I H L A
A B C D F G H I K L M
n a F ° - 5 [ 4 u Y Y Y z
o] P Q R T U VvV | W Y z
] { c ki b n g -l
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. Z182-E1-04
Revision code Date Pages and changes
01 May 2003 Original production
02 February 2004 The following changes were made. Other changes were also made to improve general quality.

Introduction: Descriptions mainly on precautionary information updated.
Page 1-5: “Bar graph” added to the top list.

Page 1-6: “Function key 1" added to the “Auto/Manual key.”

Page 1-7: Note at the bottom of the page corrected.

Page 1-8: Event input assignment diagram corrected.
Page 1-10: Control/transfer output allocation diagram corrected.
Page 1-12: Item 11 corrected to “Communications method.”

Pages 2-4 to 2-7: Terminal arrangement graphics corrected.
Page 2-8: Paragraph below the table deleted.
Page 2-9: Note added below the table.

Page 2-10: E5ER graphic on the right side deleted and “E5ER” on the left graphic changed to
“ESER-J40]C1”

Page 2-11: “Event inputs 3 to 7" corrected to “event inputs 3 to 6” in two paragraphs under
Event inputs (terminals).

Page 3-11 (and throughout the manual): “Control initial setting level 2" corrected to “Control
initial setting 2 level.”

Page 3-16: The RSP indicator in the graphic under RUN level (Ch 2) corrected to OFF from
ON.

Page 4-7: “PID adjustment level” corrected to “PID setting level.”

Page 4-22: Auxiliary output assignment diagram corrected.

Page 4-25: Item 8 “Press the level key twice” corrected to “Press the level key three times.”
Page 4-31: Item (1) “About two seconds” corrected to “About four seconds.”

Page 5-9: Monitor and setting range for SP ramp time unit in the top table corrected.

Page 5-30: “Auto/Manual (Adjustment level)” corrected to “Auto/Manual (RUN level)” under
Auto/Manual.

Page 8-12: DOTC: Disturbance time constant under Adjustment level corrected to “0.01-
99.99”

Pages 8-15, 8-16, 8-19, 8-27, 8-31, and 8-32: “PID Set No.” corrected to “PID.”

Page 8-26: The seven segment display (7.LSP) at the right top placed in a white box.
Page 8-35: Description added to RSPH and RSPL in the bottom graphic.

Page 8-46: Description under Setting range in the top table corrected.

Page 8-49: The second “Cascade standard control” in the bottom table corrected to “Cascade
heating/cooling control.”

Page 8-51: The default value under straight-line approximation corrected from ON to OFF.
Page A-2: Note 3 added below the Unit Ratings table.

Page A-2: “Outflow current: Approx. 7 mA” under Unit ratings corrected to “Short-circuit
current: Approx. 4 mA.”

Page A-3: “(£5% FS)z digit or less” under Indication accuracy corrected to “(z5% FS)* 1 digit
max.”

Page A-3: “0.2 to 99.9 seconds” under Control period corrected to “0.2 to 99.0 seconds.”
Pzage A-3: “Acceleration: 10 m/s2" under Vibration tolerance corrected to “Acceleration: 20 m/
527

Page A-19: Description under Setting (monitor) value for OEOC corrected.

Page A-20: Description under Setting (monitor) value for OE20 corrected.

Page A-22: The second “Cascade standard control” in the table corrected to “Cascade
heating/cooling control.”

Page A-30: DOTC: Disturbance time constant under Adjustment level corrected to “0.01-
99.99”

02A November 2004 | The following changes were made.
Page A-3: Information was added to the table and accompanying notes.




Revision code Date Pages and changes

03 May 2005 The following changes were made.
Page 4-10: Information added on direct/reverse operation, alarms, input shift, SP ramp, and
PID.
Page 5-6: “0.0000" corrected to “0.000” and “210.0°C” corrected to “190.0°C” in text and
graph.
Pages 5-13 and 8-32: Setting range changed from “10% to 110% of setting range” to “~19999
to 99999 in table, and related note removed.
Page 5-26: Condition B changed to “At power on” for standby sequence restart.
Page 8-37: Note added.

04 September 2013 | Page 2-2: Text added to figures.

Page 10-3: Solution for non-volatile memory error changed.
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I Section 1 Overview

1.1 Main Features of the ESAR/ER

The E5AR/ER is an advanced controller that features high-speed and high-precision control.
The E5AR/ER has the following features:

B Inputs
® High-speed
sampling
® High accuracy/ + 50-ms sampling period
high resolution » Accuracy Thermocouple:
(Larger of £0.1% PV or £1°C) 1 digit max
Platinum resistance temperature input sensor:
(Larger of £0.1% PV or £0.5°C) *1 digit max
Analog input: (£0.1% FS)*1 digit max
(For non-standard specifications, see "Specifications" on page A-2
of the Appendix)
* Input resolution: 1/100°C
(Pt 100: Resolution range 0.01°C, -150.00 to 150.00°C is available)
» High-speed sampling and high accuracy / high resolution are simul-
taneously achieved to enable high-accuracy, high-speed control to
match the application.
@ Multi-inputs  Wide range of temperature inputs and analog inputs are available.

Temperature inputs :
Thermocouples K, J, T,E, L, U,N, R, S, B, W
Platinum resistance temperature input sensors: Pt 100
Analog inputs:  Current inputs: 4 to 20 mA, 0 to 20mA
Voltage inputs: 1to 5V, 0 to 5V, 0 to 10V

@ Multi-point inputs « A 2-input type and a 4-point input type are available for the ESAR. A
2-point input type is available for the ESER.

e All multi-point inputs also support multi-input, eliminating the need
for an externally connected converter.

B Controller

@® Banks » Up to 8 banks can be created to store SPs (local SP), alarm values,
and PID set numbers.
« Switch between banks by bank selection (event input, key operation,
or communication).

@® PID sets « Up to 8 PID sets can be created to store settings (PID value, MV
limits, and automatic selection range upper limit) for PID control.
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1.1 Main Features of the ESAR/ER I

® Ample control
modes and control
functions

B Outputs
@ Multi-output

@ High resolution

@ Control period

Selection of a PID is possible not only by direct specification of the
PID Set No. in a bank, but also by PID set automatic selection
according to the present value and deviation.

Supports typical control modes (standard control, heating/cooling
control, proportional control, cascade control). Note that proportional
control and cascade control are only possible on 2-input types.

Floating control or closed control can be selected for position
proportional types. Floating control allows position proportional
control without a potentiometer.

Remote SP
Two-input types can use an external input for the set point.

SP ramp function

This limits the amount of change of the set point based on the rate of
change (SP ramp value). This function is useful for control applica-
tions such as firing ceramics where sudden changes in temperature
are not desirable.

The E5AR/ER allows an SP ramp rise value and fall value to be set
separately.

Multi-output supporting current output and voltage output (pulse) is
available.

Resolution of current output
0 to 20 mA: Approx. 54,000 resolution
4 to 20 mA: Approx. 43,000 resolution

The control period can be set as short as 0.2 seconds, allowing
precise time sharing proportional control.
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1.2 Part Names and Functions
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1.2 Part Names and Functions I

B How to read the display

@ Display 1

@ Display 2

@ Display 3

® Channel indication

Shows the present value and the setting data’s name or error
name. (Red)

Shows the set point value and the set value of the setting data. (Green)

Shows the Manipulated Variable MV and the bank number or level
name. (Orange)

Shows the set channel number.

Only appears on a multi-point input type. On a single input type, the
display is always off. (Orange)

The E5ER shows the corresponding channel when the "CH2"
operation indicator is lit.

@ Bar graph Shows a bar graph of the settings.
@ Operation indicators
. Model Common
Operation . : .
indicators |nd|cato_r/S!ngIe Explanation
ESAR | ESER | channel indicator
OUT1 ° ° Ilzjrns on/off when control output 1 is ON/OFF.
OUT?2 ° ° o ;I'urns on/off when control output 2 is ON/OFF.
Common indicator |*2
(orange) Turns on/off when control output 3 is ON/
ouT3 ¢ B OFF.*2
Turns on/off when control output 4 is ON/
ouT4 o a OFF.*2
Turns on/off when the output function
SUBL i i assigned to auxiliary output 1 is ON/OFF.
SUB2 ° ° Turns on/off when the output function
Common indicator |assigned to auxiliary output 2 is ON/OFF.
(red) Turns on/off when the output function
SUB3 i d assigned to auxiliary output 3 is ON/OFF.
Turns on/off when the output function
SUB4 i i assigned to auxiliary output 4 is ON/OFF.
Turns on when operation stops. Otherwise is
Single channel |off.
STOP i i indicator (orange) | Turns on during control at an event input or
when "run/stop" is switched to stop.
Single channel |Turns on when the SP mode is set to remote.
RSP (] e | .
indicator (orange) |Otherwise is off.
MANU ° °o | Sl_ngle channel |Turns on When_ op_erat|on is set to manual
indicator (orange) |mode. Otherwise is off.
CMW ° Y Common indicator | Turns on/off when write via communication is
(orange) ON/OFF (enabled/disabled).
Single channel |Turns on when the displayed channel is 2.
CH2 - e | .
indicator (orange) |Otherwise is off.
*1: @ Indicates that the model has the function. Note that function may be disabled depending on the

settings, and in this case the indicator is always off.

—: Indicates that the model does not have the function.
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*2: When the control output is current output, the indicator turns off when the MV is 0% or less, and turns
on when the manipulated variable is greater than 0%.

B Explanation of the keys

Key Name Explanation
] Level key Press to change setting levels.
Mode key Press to change the setting data within a setting level.

Each time is pressed, the value of display 2 increases. Hold down
Up key the key to increase the value quickly. The key is also used to scroll for-
ward through the setting item.

Each time is pressed, the value of display 2 decreases. Hold down
Down key the key to decrease the value quickly. The key is also used to scroll
backward through the setting item.

Press to change to a protected level. See "4.1 Configuration of Setting
[+ Protect key Levels and Key Operation" (page 4-2) for operation when the [ key
and (=@l are pressed simultaneously.

When pressed, this function key activates the function set in "PF1 set-
ting".
Function key 1/ Example: "PF1 setting” is "A/M" ("A/M" is the default setting)

P /oM Auto/Manual key Functions as an Auto / Manual key (hereafter shown as the 2 key)
that is used to switch between auto mode and manual mode. The
mode changes when the key is pressed for at least one second (the
timing of key release does not matter).

Functions as a channel key for multi-channel control.”
For 1-point input types, the key acts as a function key that activates
the function set in "PF2 setting" when pressed.

/= Functionkey 2/ | When used as a channel key:

channel key Switches channels on models with a multi-channel configuration. The
channel switching sequence is as follows:
CH1 —» CH2 — -+ — Highest channel set in "Enabled channel setting"

7

*Functions as a start key for the displayed scan.
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1.3 Input/output Configuration and Main Functions

B Input/output configuration

The input/output configuration of the ESAR/ER and internal setting item are shown in the following diagram.

—[ EV1 ]-[ EV2 ]-[ EV3 ]-[ EV4]{ EVS}[ EV6 IN1 IN2 ]—[ IN3 ]—[ IN4 ]—
_' Input type switch

"Input type”
"Temperature units"

,7 "Scaling"
[ o A Y

1 . - y A
Event input assignment Extraction of Extraction of tion of -
| 5 g | | square root 1 square root 2 root 3 argt'r%r:)toa
[ I [
i l | Move average 1 | | Move average 2 I\/erage 3 e average 4

[
First order First order t order
lag operation 1 lag operation 2 eration 3

"Control mode" is comro\éwwth remote SP

st order
peration 4

Broken-line
approximation 1

Channel 1 PV.1 RSP.1
o L|_]

Remote SP
L—p» [LRsP.1 I—. Controlmode [ = Standard control
[ Locaisp + Heating/cooling control

BNK2.1}-:
BNK1.1
BNKO.

Standard control with remote SP
Heating/cooling control with remote SP

Local SP

Bank No.
"+ Local SP, Alarm value, PID set

[SP mode]

Input error

Remote SP input error ALM4.1

Potentiometer input error ALM3.1
MV at PV error itmii
MV at stop @

Manual MV

Manual Auxiliary output assignments

Standard type Position proportional type

"Control mode”

Standard control Heating/cooling control

]

[ Dead band ] [ Position proportional dead band ]

I I |
[mvc1 vivo.l] [wvivei]

Control / Transfer l ﬁ
output assignments | ¥ ¥ A4

A 4 Y A 4 A 4
. OouT1 ] [ ouT2 ] [ OouT3 H OouT4 ]—[ SuUB1 ]'[ SuUB2 H SUB3 ]-[ SuB4 ]—

PV.1 Channel 1 PV LRSP.1 Channel 1 ALM1.1 Channel 1 Alarm 1

RSP.1 Channel 1 Remote SP Local/Remote SP mode ALM2.1 Channel 1 Alarm 2

MVH.1 Channel 1 MV (heating side) BNKO.1 Channel 1 bank (bit 0) ALM3.1 Channel 1 Alarm 3

MVL.1 Channel 1 MV (cooling side) BNK1.1 Channel 1 bank (bit 1) ALM4.1 Channel 1 Alarm 4

VLVO.1Channel 1 MV (open side) BNK2.1 Channel 1 bank (bit 2) SERR.1 Channel 1 Input error

VLVC.1Channel 1 MV (closed side) RNRS.1 Channel 1 RUN/STOP RSER.1 Channel 1 Remote SP input error

MNAT.1 Channel 1 manual/auto

Multi-point input types have the same setting data for channels 2 to 4 depending on the number of input points.|

* Cascade standard control, Cascade heating/cooling control, position proportional control and ratio
control are also available. See "Section 3, Typical Control Examples” (page 3-1).
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B Main functions

@ Input After selecting the temperature input (TC: thermocouple or PT: resis-
tance temperature input sensor) or analog input (current input or
voltage input), with the input type switch select the input type in
parameter setting.

g
e
[}
>
@)

If the input type SW is set to temperature input (resistance temper-
ature input sensor or thermocouple), the temperature unit can be set.
If the input type SW is set to analog input (current input or voltage
input), scaling and the decimal point position can be set.

Input  Input type SW  Input type

IN1 Temperature input

IN2 Resistance temperature input sensor: Pt 100 Temperature units
IN3 Thermocouples: K, J, T, E, L, U,N, R, S, B, W

IN4

Analog input
g1np Scaling

Current input: 4 to 20 mA, 0 to 20 mA
\oltage input: 1to 5V, 0t0 5V, 0to 10V

Decimal point position

Location of input type switch

@ Event input An operation command can be assigned to each event input. If event
assignment input is to be used, use an ESAR/ER-CICIB/D.

In the case of a multi-point input type, assighnment data can be set for
channels 2 and higher as needed for the number of channels.

The operation instruction "Write via communication OFF/ON" is
common to all channels

Event
Input Event input assignment /Channel 1
EV1 Write via communication OFF/ON E
EV2 Channel 1 Bank No. (bit 0)
EV3 Channel 1 Bank No. (bit 1) —Q
EV4 Channel 1 Bank No. (bit 2) 1 a
EV5 Channel 1 Run/Stop 1|
EV6 Channel 1 Auto/Manual —1 | |
Channel 1 SP mode (remote/local) =
| Channel 2SP mode (remote/local) 1|

CTTAaImTET T AUTO7IvIariodl

CoTrouIcT L A utorviarroon
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1.3 Input/output Configuration and Main Functions I

@ Control mode 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 type
Control modes that can be selected vary depending on the number
of input points.

Control mode 1-input 2-input type 4-input | Out- Control / Transfer output
type type put assignment

IN1 IN1 IN1 OUT1 | Channel 1 control output (heating side)
IN2 IN2 OUT2 | Channel 2 control output (heating side)

Standard control - -
IN3 OUT3 | Channel 3 control output (heating side)
IN4 OUT4 | Channel 4 control output (heating side)
OUT1 | Channel 1 control output (heating side)

IN1 IN1 IN1 - -
Heating/cooling OUT2 | Channel 1 control output (cooling side)
control IND N2 OUT3 | Channel 2 control output (heating side)
OUT4 | Channel 1 control output (cooling side)

Standard control IN1 . .
with remote SP - IN2: Remote SP - OUT1 | Channel 1 control output (heating side)
Heatlng/coc_nllng lNl_ OUT1 | Channel 1 control output (heating side)

control with - IN2: Remote SP - . .
OUT2 | Channel 1 control output (cooling side)

remote SP
Ratio control - IN1 - OUT1 | Channel 1 control output (heating side)
IN2: Ratio setting P 9

Cascade standard IN1: Primary loop . .
control — IN2: Secondary loop - OUT1 | Channel 2 control output (heating side)
Cascade heating/ _ IN1: Primary loop _ OUT1 | Channel 1 control output (heating side)
cooling control IN2: Secondary loop OUT2 | Channel 1 control output (cooling side)

Direct/Reverse -
. Description
operation
Control whereby the MV is increased as the
Direct present value increases
operation (When the present value (PV) is higher than the
(cooling) set 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 present value increases
operation (When the present value (PV) is lower than the
(heating) set point (SP), the MV is increased in proportion
to the difference between the PV and the SP))

« When pulse output is used, the control period must be set for each
channel.
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Position proportional type
The position proportional type only uses standard control.

trol

. . . Out- Control / Transfer output
Control mode | 1-input type 2-input type 4-input type put assignment
Standard con- INL B _ OUT1 | Channel 1 control output (open side)

OUT2 | Channel 1 control output (closed side)

@ Control / Transfer
output allocation

1-10

Direct/Reverse
action

Description

Direct action
(cooling)

Control whereby the MV is increased as the
present value increases

(When the present value (PV) is higher than
the set point (SP), the MV is increased in pro-
portion to the difference between the PV and
the SP)

Reverse action
(heating)

Control whereby the MV is decreased as the
present value increases

(When the present value (PV) is lower than
the set point (SP), the MV is increased in pro-
portion to the difference between the PV and
the SP)

» Floating control and closed control can also be selected for the
position proportional type. Floating control allows position propor-
tional control without a potentiometer.

Use this setting to assign what type of data is output from each output.

For the multi-point input type, assignment data can be set for channels
2 and higher as needed for the number of channels.

Output Control / transfer output allocation /Channel 1

OuUT1 Channel 1 control output (heat)

ouT2 Channel 1 control output (cool)

ouT3 Channel 1 SP 2\

ouT4 Channel 1 ramp SP |
Channel 1 present value
Channel 1 control output (heat) _E
Channel 1 control output (cool) -
Channel 1 valve opening

Channel 2 control output (heat) _E

Channel 2 control output (cool)

Channel 3 control output (heat)

Channel 4 control output (heat)

When used for control output, assignments are made automatically
based on the control mode setting as explained on the previous page.
No changes are necessary.
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@ Auxiliary output
assignments

When used for transfer output type, assign the data to be transferred to
an unused output.

For outputs supporting multi-output, specify pulse voltage output or
linear current output according to the multi-output output type.

For linear current output, 0 to 20 mA or 4 to 20 mA can be selected.
Pulse voltage output is 12 V DC, 40 mA.

Output
Multi-output output type .
OUT1 P putyp Linear current output output type
ouT?2 Pulse voltage output
OouUT3 Linear current output 0-20 mA
ouT4 4 -20 mA

Use this setting to assign what type of data is output from each
auxiliary output.

For the multi-point input type, assignment data can be set for channels
2 and higher as needed for the number of channels. The U-ALM output
is an OR output with alarm functions 1 to 4 for all channels.

Auxiliary output  Auxiliary output assignment /Channel 1

SUB1 Channel 1 alarm 1

SUB2 Channel 1 alarm 2

SUB3 Channel 1 alarm 3 2
SuUB4 Channel 1 alarm 4
Channel 1 input error _Q

Channel 1 RSP input error __a /All Channels

] All-channel alarm 1 OR output

U-ALM output

All-channel alarm 2 OR output

All-channel alarm 3 OR output

All-channel alarm 4 OR output

All-channel input error OR output

All-channel RSP input error OR output

1-11
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B Explanation of Model Numbers

=
= © 200B6EQEeON @
o Sl RL T T T T T T T T H T 1]
O

@ sSize |

A (96 x 96 mm) A

E (48 x 96 mm) E

(2 Constant/Program

| Constant [Blank |

(3 Control method

Standard / heat cool Blank
Position proportional P

@ Output 1

Relay, relay R
Pulse output + pulse voltage/current| Q
Current + current C
®oOutput 2

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

® Auxiliary output

None Blank
Relay 4 output SPST-NO common| 4
Transistor output, 2 points T
@ Option function 1

None Blank
RS-485 communication 3

(® Option function 2

None Blank
Events, 4 points D
@Input 1

Multi input + event input, 2 points | B
Multi input + FB E
(Potentiometer input)

Multi input + multi input W

@ Input 2

None Blank
Multi input + multi input Wi

) Communications method

None Blank
CompoWay/F FLK
DeviceNet DRT

The above is an explanation based on functionality. There may be some differences from the product
line depending on the combination of features selected. Please check the catalogue when ordering.
For details on using DeviceNet communications functions, refer to the ESAR/E5ER Digital Controller
DeviceNet Communications User's Manual (H124).
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I Section 2 Preparations

2.1 Installation

B Dimensions

E5AR
110
115 95
3 2
. I
Mounting Bracket (enclosed)
E5ER
110
11.5 95
48 3
Hol}
BEEH
85885
S| | (28884 past
—
s talls1 s d
oed

Mounting Bracket (enclosed)

M Installation

@® Panel cutout dimensions

E5AR ES5ER
921¢° 45'¢°
. 110 or higher 60 or higher
F : e
S ALl
o | ” | sl |1 (%] |
2 i i 2 :
5] i 5 i
I o
S : S ‘
,7,?7,7, — 7+77
| |
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2.1 Installation I

@ Installation procedure

E5AR E5SER

@ If the front of the unit needs to
be watertight, attach the
provided watertight packing.
If the front of the unit does not
need to be watertight, the
watertight packing does not
need to be attached.

@ Insert the unit into the cutout
in the panel.

® Insert the accompanying
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 each so
that they are balanced.
Tighten until the ratchet turns
without engaging.

@ Pulling the unit out  Normally there is no need to pull out the unit, however, it can be pulled
out if needed for maintenance purposes.

When pulling the unit out, place a cloth over the screwdriver to prevent
scratches and other damage.
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Section 2 Preparations

2.2 How to Use the Terminals

Verify the layout of the terminals (A -, 1 - ) using the engravings on the top and sides of the case

W ESAR

E5AR-A4B-500 B[C[D[E] (EsAr-A4B-500 E5AR-A4B-500 B[C]DJE](esar-A4B-500
24VACIDC}100-240VAC| |1 7773 ] Auxiliary outputs 24VACIDC $100-240VAC| |4 |~ - Auxiliary outputs
-+ i s B | (Relay outputs -t = —_ | B |(Relay outputs)
: ;L I : =]
L |2 H ® com - ; 125, B @ com
T.L. < LT < @
= Q=" suBL ; = Q=" suBL
i i ® o~ suB2 é i @w suB2
Input power supply 5 Input power supply 5 [
depends on the Al @ com depends on the Al @ com
model. 6 _ B {sus3 model. 6 @]
100 to 240 VAC 1 4 — 100 to 240 VAC 1 - =N
or 24 VACIDC ®) > suBs or 24 VACIDC ®
(no polarity) 2 (no polarity) 2
3 3
4 4
5 5]
8l . 6):.. )
/( FIGIH[I]J]K] FIGIH[I[JTK]
E53-ARCC E5AR-A4B-500
E53-ARQC E5AR-A4BE-SSSI inputs Event inputs
@ Bvia o (D ouT2 @ BV ae-@
@ =N Current output =y EV2 o] @
ouT2 V2o @ 420mADC, 500 @ max. | @) I
Voltage output 12V <*{(3) com ® (So-;to rr‘nA DC, 500 @ max {3 . CoM ®
40 mA _ + , . . = WItch using | i H H
OuT1 47@ 5» ; : @ output type setting)  ~—1(4) (5 : é : @
Voltage output 12V _+ L=V - ouT1 =l iV,
40 mi or P ‘7@ - < ® Current output <LQ’D : ; 1o @
Current output -=1® p— i ® 4-20 mA DC, 500 @ max«=1(§) : i d I G)
4-20 mA DC, 500 Q max. BV 0-20 mA DC, 500 Q max. I v pT TC|K
0-20 mA DC, 500 Q max. LEJ (cuvlremj (Vu\\lége) PT(Ther:o(c:uu ‘E]L (Switch using output F (Current) (Voltage) (Themocoupl)
(Switch using output type setting.) (Resistance thermometer) v type setting.) (Resistance thermometer)
E5AR-A4B-500 _A4B- E5AR-A4B-500
ESAR-A4B-500 Auxiliary outputs| ESAR-A4B 500 —— Auxiliary outputs
100-240VAC = y outp 100-240VAC e
8 D B | (Relay outputs) B/C|D B |(Relay outputs)
g: 1li ] @ com g: L— @ Ccom
=N ~
f: @4 SUBL @4 SUB1
? @»w SUB2 ® o suB2
4 [ — @—on
B B suss (B)to > SUB3
E53-ARQC3 = =N
6 @®fosuss B> suBa
B(+)
RS-485 T H
out2 AG) N i
Voltage output 2 H
12V 40mA 3 i
OouT1l H
\Voltage output 4 H
12V 40mAor H
Current output 5 :
4-20mA DC, 500 Q max. E 6 H
0-20 mA DC, 500 Q max. = r
(Switch sing output type setting.) FIGIH[I \\ GIH[I]J
ESAR-A4B-500 ES3-ARCC3 E5AR-AAI1;B-5?Q )
vent inputs
FRA ST D rs-485 2 i—.—% BV aom@
=] ouT2 A=) = Y
EV2 (o om () Currentoutput ~_+ [~ V2 oo
com ® 4-20mA DC, 500 Q max. @ CcoM ®
" 0-20mADC, 500 Q max_;@ . . —
5»3 : : @ (Switch using output 5’ : @
[ [ type setting.) ¢® U= =
i — | ® ouTL _ @7 =T ®
T o Currentoutput < ; : : [
i 2 ® 420 mA DC, 500 Q max. = it~ —~®
| v pT T [K 0-20 mA DC, 500 Q max. — | Vv pT TC | K
== Switch usi (Current) (Voltage)
(Curren) (Voltage) (Themocouple) (Switch using output e (Thermocouple)
(Resistance thermometer) type setting.) (Resistance thermometer)
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2.2 How to Use the Terminals

E5AR-Q

ESAR-A4B-500

100-240 VAC
5 |m
T
2.,
3]
4
E53-ARQC3 i
B() &
RS-485 "o
oz A A
Voltage output 2
12V 40mA 3
OouT1l
Voltage output 4
12V 40mAor
Current output 5
4-20mA DC, 500£2max 6
0-20 mA DC, 500 Q max. =
(Switch using output type setting.) F

43DB-FLK

E5AR-A4B-500
Auxiliary outputs|

B |(Relay outputs)
(@ com
|@F> sus1
(@l sus2
(@ com
|®lo{suss
B> suB4

E53-ARB4

Event inputs

o]
o=

RN
o]
ol

(=

E5AR-QC43DB-FLK

on the model.
or 24 VAC/DC

E53-ARQC3

ouT2
\oltage output
12V 40mA
OuT1

Voltage output
12V 40mAor
Current output

E5AR-A4B-500

24 VAC/DC $100-240VAC
-+
i
IS

Input power supply depends

100 to 240 VAC

4-20mA DC, 500 Q max.
0-20mA DC, 500 Q max. F
(Switch using output type setting.)

E5AR-A4B-500

v
(Curent) (Voage)

PP EEem

Event inputs
EVl o

lx BEISESIS)

(Therm
(Resistance mevmomelev)

E5AR-A4B-500

(no polarity)

B |(Relay outputs)
(@ com
|@F> sus1
(@l sue2
(@ com
|®lo-{suss
B> suB4

E53-ARB4

Auxiliary outputs|

Event inputs

1
BESEINE)

ola[s]w[N]A]o o

m

I

——
[9)H

E
@)
@)
©l
@
®)
®

E53-ARCC

ouT4
Current output
4-20 mA DC, 500 max.
0-20 mA DC, 500 max. ¢+ |
(Switch using output
type setting.) -
ouT3 ]
Current output

4-20 mA DC, 500 Q max. ==

0-20 mA DC, 500 Q max.
(Switch using output
type setting.)

DRIGISI®SIS)

(caeny [Vu\lage)

E5AR-A4B-500

Event inputs
EVl o
EV2 O

CoM

lx @\@\@\@\@\@

(Therm
(Resistance mevmumelev)

E5AR-C43DB-FLK

ESAR-A4B 500 A ey outpr|
100-240VAC B] F (Relay outputs)
@: 1 L @ com

A @ 3 SUBL
3] HEEEEEE @ suB2
(4] @ com
[5] @9 suB3
6 ] N @ sus4
1% “\\Es3 ARBa
2 Event inputs
Bl
HE
5/}
6%
\UGIH[1]J
E53-ARCC3 \ E5AR-A4B-500
rs-ags () A @
8LL|Jr.rrezm outptﬁ o Ev2 »@
oA 50 e €
I(ysl\]/\éltglgntﬁlgn)g output 5“ | @
ouTL EhaTins i C@
2omAbE so00 e Eosie by (O
0-20 mA DC, 500 Q max. P TC K
(Switch using output 1Cunem) (\/nhage (Thermocouple)
type setting.) (Resistance thermometer)
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Section 2 Preparations

E5AR-Q43DW-FLK (2-loop Control) E5AR-C43DW-FLK (2-loop Control)

E5AR-A4W-500 E5AR-A4W-500 ESAR-A4W-500 ESAR-A4W-500
100-240VAC —Auxiliary outputs 100-240VAC ____Auxiliary outputs
B |(Relay outputs] B |(Relay outputs]
@: DF— com e D com
B[C[DIE- =
= @t suBt (@) > susL
@)t su2 @) suB2
3 @+——com @ coMm
E53-ARQC3 % (B)to"SUB3 [GRRSEV:S
rsass T Q| ||l ®!o~] sus E53’ARCCB3( ) ®!o~] suBs
- — - ! - +
A <=2 10 N RS-485 = £\ {) S
ouT2 + ] - E53-ARB4 [ E ouT2 A(-) - E53-ARB4
Voltage output “® 4| Event inputs (Current output 4 2r Event inputs E
Toaas e é@ 3 ® 420 mA DC, 500 Q max. 3 (@)
= 0-20mA DC, 500 Q max, =
Slle BIG) 4 Bv3ras-@ (Switch using output 4 Bv3ras+(
foltage output 5 [ type setting.) + 5 [
12V 40 MA OF == Bvaae~ @ EVa e o)
Current or:}tpuotr k@ 6. EVS om] @ gﬁv-{elnt output — 6l:.. -2 | EVS H%
420 mA DC, 500 0 max L FIGIH[I[J = 4-20mA DC, 500 Q max. FIGIH[I]J =
0-20 A DC, 500 2 max. EV6 .o~ (B) 0-20 mA DC, 500 Q max. Eveoo=|(®)
(Switch using output type setting. (Switch using output
coM ® lype seting) cou ®
E5AR-A4W-500 E5AR-A4W-500
e ez D)
L () L e ©)
1TV EPTE TC P |V PT ! TC EE
- : : @ ] [P @
é_,i 8 e N
wour 1 12 wour 1 2
npu Tl npu [ -~
P 1—+L'1 S @ P 1—+L’1 Lo @
I v pT TC[K I v PT TC|K
(Curtent) (Voktage) (Thermocouple) (Curent) (Voltage) (Thermocouple)
(Resistance thermometer) (Resistance thermometer)

E5AR-QQ43DW-FLK (2-loop Control)

E5AR-A4W-500 E5AR-A4W-500
24 VAC/DC {100-240 VAC Auxiliary outputs|

-+ B |(Relay outputs)
¢ 1+ 1. @F—com
Eale]
Input power supply depend @ oo SuB1
on the model. [ =1 ~
100 to 240 VAC @*’ SuB2
or 24 VAC/DC (no polarity) @ com

Current output
420mADC, 500 2 max| F._|
0-20 mA DC, 500 € max.

(Switch using output type setting.)

8
I3

E53-ARQC3 {o~—{SUB3
B(+) Lo~ suBa
RS-485 3
A=) ————
ouT2 E53-ARB4 | E
loltage output Event inputs|
12V 40 mA @
ouT1 BV~ (2
Voltage output =
12V 40 mA or Ev4 ®
@
®

com ®
E53-ARQC E5AR-A4W-500
@ — - @
® Q0§ =1
ouTa 21—’ i @
Voltage output Phal Input T :
12V 40 mA @ | :+V:PT:*TC@
- LV PT
ouT3 1@ o et @
Voltage output 12V~ __+| Coai= -
40 mA or ©) I e C@
Current output 4;<6) Input 1 3";,3 ; @
4-20 mA DC, 500 Q max /T~ I
0-20 mA, DC 500 Q max! oy PT TC|K
(Current) (Voltage) (Thermocouple)
(Switch using output type setting.) (Resistance thermometer)




2.2 How to Use the Terminals

E5AR-CC43DWW-FLK (4-loop Control)

ESAR-AAW-500 E5AR-AGWW-500
24 VAC/DC }100-240 VAC —Auxiliary outputs|
-+ B |(Relay outputs)
& 1. 1. @O —com
= B[C[DIEV =1
Input power supply depends e —/‘:"T‘* @ e SuB1
on the model. ~
100 to 240 VAC 12 @re>-'sus2
or 24 VAC/DC (no polarity) @ CoM
(B)to>>{SUB3
E53-ARCC3 ~
B4
re.ags 5 ~ 1D O
o AC) <] | E53-ARB4 [E
Current output + 2] Event inputs
420mADC, 5000 mai™ (D) 3 @
0-20mA DC, 500 Q max,— |
(Switch using output @ 4 EV3 N @
type setting.) 41{5) 5 EV4|-a o> @
OouTl _ = H =]
Curentoutput ~ *1(6) LB 2. Lol | evs @
420 MADC, 500 Q2 max [T FJGIHII =
0-20 mA DC, 500 Q max. Eve— o~ (5)
(Switch using output
type setting.) com @
E53-ARCC E5AR-A4WW-500
+ . .
e : :
@] o @
ICurrent output @ Input Z(Kf B @
4-20mADC, 500 Q max. + —| :
020mADC, 5000 max~ (3 '"p“14“)+ | e @)
(Switch using output = | : : :
type setting.) @ %\_» o ' @
+ : : L=
ours 16| ||y I §<:@
Current output 4:@ Input 3(J) ]—_‘_L»] - @
4-20 mA DC, 500 Q max. | ' v ' PT ' Tc
0-20mADC, 500 2 max. LG (Curen) Voliege) Wmmwﬁ
(Switch using output type setting.) (Resistance thermometer) 1K
1

E5AR-PA4F-500

ESAR-PA4F-500

Auxiliary outputs|

Rel;
24VACIDC 100240VAC B B |(Relay outputs)
oy - (@ coM

Tl L g: (2" suB1
+ - i
: 3o suB2
| @F—com
Input power supply
depends ®w SUB3
on the model. @4 SuB4
100 to 240 VAC
or 24 VAC/DC " —
(no polarity) E53-ARB4 |8
Event inputs @
Bver@
HIlT]J ®
E53-ARRR E5AR-PA4F-500
Potentiometer O, @
@ w5
@ Relay outputs c [~
®250 VAC 1A " @
[ ¢ : : :
out2 Closed ||| 1 4 @
@ I M
® ST re4
[ ¢ : : :
OUTL=|  /Open - 2 ~®
® I v pT TC |K
F (Curtent) (Vohage)  (Themocouple)
(Resistance thermometer)

E5AR-QQ43DWW-FLK (4-loop Control)

ouT2

OouT1

E5AR-A4WW-500

]

E53-ARQC3

RS-485

/oltage output
12V 21 mA -

+
Voltage output ™|
12V 21 mAor <=
Current output
4-20 mA DC, 500 € max
0-20 A DC, 500 £ max.
(Switch using output type setting.)

100-240VAC

.

E5AR

Auxiliary outputs

-A4WW-500

(Relay outputs)

B(+) <

BEREEES
/
7

A(-) +—n

-

Event

Felbeeee

—

E53-ARB4

inputs|

i
ekl (¢

OouT4

ouT3

E53-ARQC

\Voltage output
12V 21 mA

Voltage output 12 V

21 mA or

Current output
4-20 mA DC, 500 Q max|
0-20 mA DC, 500 Q max.

(Switch using output type setting.)

ESAR-A4WW-500
+

i
© i B
InputZ(K)_ r’ : :
Input4@) i :
LvieT

—
C&J, |
Inpull(Kf r>
Input3Q) |-

PT

| Vv
(Current) (Voltage) (Thermoco
(Resistance thermometer)

.

DEEEINE

g
TC
<]

TC

“
e

E5AR-PRQ43DF-FLK

0ouT4

0ouT3

E5AR-PA4F-500

Input power supply depends
on the model.

100 to 240 VAC

or 24 VAC/DC (no polarity)

E53-ARQC

Voltage output
12V 40 mA

Voltage output
12V 40 mA or
Current output
4-20mA DC, 500 © max|
0-20 mA DC, 500 © max.

(Switch using output type setting.)

24 VACIDC 1100-240VAC

NN

E5AR-PA4F-500
Auxiliary outputs

F (Relay outputs)
@ com
|@f=>-{sue1
(@l sue2
@ com
(B> suss
(B~ suB4

E53-ARRR3

mmbwm»—.\u//’:[m[

ac
(3

C

E53-ARB4
Event inputs

S0 NG

EV5
EV6
oM

e em

OuT1

Relay output

250VAC 1A

:?Closed
3
JOpen

+ . '

D
@
@)
@,
5
®

E

(Current) (Voltage)

E5AR-PA4F-500
Potentiometer

(Resistance thermometer)

Q,

w

C
<«
PT TC
(Thermocouple)

D)
el
®)
@
)
®
K




Section 2 Preparations

B E5ER
E5ER-Q4B

2-8

ES5ER-C4B

E53-ARR4
1 ____Auxiliary outputs|
B | (Relay outputs)
2[ @OF—com
3 (@ suBL
4 Qo> sus2
Input power supply =1 —l
depends on the model. é @ COM
100 to 240 VAC =\
or 24 VAC/DC 6 ®ro>suss
(no polarity) 1[i ® Lo~ susa
2)i
3|
4);
5|i
6l i
/- i CID|E
E53-ARCC E5ER-AB-500
Event inputs
@ EVL oo (@)
ouT2 @) EV2 Lo on|(D)
Current output a —
420mADC, 500 max. D) com ®
0-20 mA DC, 500 Q max. = FTE >
(Switching by output 1@ b E @
type setting) phal L = P
ouT1 _ @ 3£ i @
Current output ~1® Tl Y —®
4-20 mA DC, 500 @ max.| C v pT Tc[E
0-20 mA DC, 500 Q max (curen) (Voliage)  (Thermocoupe)
(Switch using output type setting.) (Resistance thermometer)

ESER-AB-500 E53-ARR4
24VAC/DC ; 100-240VAC - ____Auxiliary outputs|
il
Indind = P B |(Relay outputs)
T 12] i || @Oy com
q:i 3 i < |@r= > suBL
i 4 @)= suB2
Input power supply =1 F —
depends on the model. i P @ com
100 to 240 VAC
or 24 VAC/DC 6 _ d B suss
(no polarity) 1 @4 SuB4
2
3
4
5
6 A .
J clplE
E53-ARQC E5ER-AB-500
Event inputs
@ BVl o om] (D
out2 . @ EV2 Faom @
Voltage output -]
12V 40 mA _ ©7 + ‘COM‘ @
ouT1 1@ b @
Voltage output + T i =, N P=N
v somior 1@ Shelimainng :@
Current output ~=1® L EN ®
4-20 mA DC, 500 Q max. C | ' v ' - ' 1c TE
0-20 mA DC, 500 @ max. = e 009 e
(Switch using output type setting.) (Resistance thermometer)
ESER-AB-500 E53-ARR4
100-240VAC Auxiliary outputs
@ B |(Relay outputs)
5T COM
2L @
o>~ SUBL
3 @
Al suB2
4 @4
B @) com
E53-ARQC3 + =
B=®| | |6 |Gy sues
RS-485 - ® SUB4
—) Lo
ourz  AC=HQ)| | Ng
\Voltage output .L@ ?
12V 40 mA =
ouT1 1@ 3
\Voltage output 4+ =]
12v 0mAor <1 4
Current output  «—|
4-20mA DC, 500 Q max @ 5
020mADc, 5000 max L€ 6li.. )
(Switch using output type setting.) CID|E
E5ER-AB-500
Event inputs
V1 rovos] (D
EV2 fo o=l(2)
com ®
%:q : : @
P9 - )
Lot
i > ®
I v pT TC |E
(Curren) (Voltage) (Thermocouple)
(Resistance thermometer)

E5ER-C43B-FLK

E5ER-AB-500

E53-ARR4

100-240VAC Auxiliary outputs
B |(Relay outputs)
Q: > (@) com
B Q"o suB1
T4 (@) sus2
5 @) com
E (B)1= o SUB3
il 2 || @} suBa
2
3
4
5
6Leil L.
J clDlE
E53-ARCC3 E5ER-AB-500
+ Event inputs
Al
Rs-485 2 @ BV1 o=@
ouT2 A=) EV2 o om|(2)
Current output Al —
420mADC, 5000 ma (@) com ®
0-20 mA DC, 500 Q max. = + . : : T~
(Switch using Dutput‘i @ CB : ; : @
type setting.) Phal Ll = ot P
ouT1 _ © L i 6
Current output ~=1® 3—+L>3 i >®
4-20 mA DC, 500 @ max.| C | v pT T [E
0-20 mA DC, 500 Q max. (Current) (Voltage) (Thermocouple)
(Switch using output type setting.) (Resistance thermocouple)




2.2 How to Use the Terminals

ES5ER-QT3DB-FLK E5ER-CT3DB-FLK

ESER-AB-500 E53-ARB4 ESER-AB-500 E53-ARB4
100-240VAC B 100-240 VAC B
Event inputs @ Event inputs @
Q. (L SN O
EV3 =2 EV3 =2
Ev4 o o~(3) EV4 oo~
BV5 @ BV oo @
E53-ARQC3 EV6 [oow|(B) E53-ARCC3 EV6 oo (B)
Rs-485 5 i com ® Rrs-4g5 B @ com ®
out2 a2l our, A+
. A=l
Voltage output <7{@ Current output é@
12V 40 mA —l 420mADC, 500 Q@ max. _ —=—
ouTL (@) 020mADC, 50 2max==(4)
LViomie ~1© s R o)
mA or = . )|
Current output == ouT1 -~
4-20 mA DC, 500 Q max. @ + Current output @
0-20mA I_JC‘ 500 Q max. L / 4-20 mA DC, 500 Q max. 7C
(Switch using output type setting.) /C ‘D l E 0-20 mA DC, 500 Q max.
Switch using output type setting.)
E53-ART2 ESER-AB-500 E53-ART2 ESER-AB-500
. Event inputs Event inputs
Auxlha_ry outputs @ EVl o @ Auxiliary outputs EVl g @
(Transistor outputs)| 7= (Transistor outputs) 7=
7@ EV2 o o2 EV2 [o o=|(2)
13 ©) Ccom ®
+ . i i =1
SuB1 @—:‘j @ SUB1 5’ @
= [ S
~® ) Sl sc@
suB2 ®j:l ; ® suB2 Tl 3 ~®
D e o T TC E | v PT TC | E
(Curent) (Votage)  (Thermocouple) (Curent) (Voliage)  (Thermocouple)
(Resistance thermometer) (Resistance thermometer)

ESER-QC43B-FLK

E5ER-AB-500 — E53-ARR4
24VAC/DC :100-240VAC A Auxiliary outputs|
Q: f’f’ B |(Relay outputs)
T 2 = (@] com
Input power supply depends |
on the model. 3 HE ®A] SUBL
100 to 240 VAC — 4' @4} SUB2
or 24 VAC/DC (no polarity) | |4 i @
—— R COM
ES3-ARQC3 15| H =
B=®| || |6 |©)e > suss
RS-485 =
- 3 SuB4
A4 |NL ®r
ouT2 e
Voltage output ~ +1(3) 20
12viomA [~
oUT1 @ 3
\Voltage output &
Loviomaor 1O 4
Current output ~ «—
4-20 mA DC, 500 Q max. @ 5
020 mADC, 500 @ max LC 6
D[E

(Switch using output type setting.) j7’

E53-ARCC E5ER-AB-500
Event inputs
EVl o>

ouT2
Current output a
4-20 mA DC, 500 Q max.
0-20mADC, 500 Q max. .~ |
(Switch using output
type setting.) pl
OuT1
Current output
420 mA DC, 500 © max. v BT
0-20 mA DC, 500 Q max. (Curren) (Voltage) (Thermocoupl)
(Switch using output type setting.) (Resistance thermometer)

EV2 ol

?I
DRGNS
REIEEEIE




Section 2 Preparations

ESER-QT3DW-FLK (2-loop Control) E5ER-CT3DW-FLK (2-loop Control)
ESER-AW-500 | E53-ARB4 ESER-AW-500 E53-ARB4
24 VAC/DC ;100-240VAC B 24VAC/DC 100-240VAC ?
- ' Event inputs @ ENE I Event input: @
: ‘ = ToT. = i @
Z [ L. > :
|nP“r: POWZT ISUPPW depends @ Input power supply depends e s Ev3 o™ @
on the model. on the model. 3 H
1000 240 VAC ® 10010 240 VAC 1 Ll | feom®
or 24 VAC/DC (no polarity) @ or 24 VAC/DC (no polarity) 4 H EVS5 on] @
ES3-ARQC3 ) ® E53-ARCC3 D 15| L |Eve feoml (B
B(+) = B(+)~— 6 =Y
RS-485 = ® RS-485 K _ com ®
AC)==(2) louTa A== 4
ouT2 = &
Voltage output ‘*@ ICurrent output «@ o
12V 40 mA _ ] 4-20mA DC, 500 Q max. _ —
ouTL i) 020mA DC, 500 0 max==(Z) 3
Voltage output i+ (Switch using output | ==
12v ?10 mApor k@ c);;L)JeTslemng.) ‘*@ 4
ngg;l/&%u(lt%}) Q r;a;@ Current output k@ 5
- y © 4-20 mA DC, 500 Q max. [[C
(S&/ﬁgr:njsﬁlcg Z?J?pil’?;;e setting.) == 0-20mADC, 500 Qmax. & /
5 D|E ((Switch using output type setting.) C|D E\
E53-ART2 E5ER-AW-500 E53-ART2 ESER-AW-500
e L ) L
|Auxiliary outputs @ ; ; : @ |Auxiliary outputs ; @
(Transistor outputs)| Input 2 T—=i =i P @ (Transistor outputs)| @ Input 2 L—i —r,} P 6
@l L<lg) @ .9
-3y LV P TC 13 STV R e
SuBL _ *:‘;1 [ | @ SuBl @:‘J [ | @
~=1(@ P : = - P :
A% L= (- o P
. Input 1 L i C® = Inpu!ll—»ii_j <:®
sus2  _ @:} Tl N—® sus2 @zj;l =L N—®
. I v pT TC[E Iy PT TCIE
D (Curent) (Vokage)  (hermocoue) D (Curent) (Votage)  * Thermocouple)
(Resistance thermormeter) — (Resistance thermometer)
E53-ARB4
ESER-PAF-500 [B] Bl ESER-PAF-500 E53-ARR4
24VACIDC H100240VAC | | Event input: 24 VAC/DC $100-240 VAC Auxiliary outputs
q: : H @ f»f» B |(Relay outputs)
T~Ti tti9. @ com
= T 1 |evs o] @ ! :
Input power supply depends | — H =N Input power supply depends H [/l
on the model. 3 HIRIEA [©) onpthepmode\. pply dep 13| S (@) > suB1
100 to 240 VAC M H 100 to 240 VAC or 24 VAC/DC :
or 24 VACIDC (no polarity) || 4| i |evs faem@ {0 polarity) 14 i @ sus2
g &6 oo ®) E53-ARRR3 2 l (@ com
E53-ARRR [~] : 6 | >~ suBs3
6 com ® B D )
@ " RS-485  _ f— B> suB4
B A= (2)|Relay output | =
(2)|Relay output o P& ovac 14| |2
@ 250 VAC 1A ®‘é osed 3
3 OUT2 — Close:
ouT2 @ /Closed 3 @ "
4 ®
[~ 3
OUT1 —
ouTl] ®ﬂ/0pen 5 ® #/Open 5
® 6 6
7[D|E 1 \C
E53-ART2 ESER-PAF-500 E53-ARQC ESER-PAF-500 .
" Potentiometer O, D) @) Potentiometer @
/Auxiliary outputs = w =
(Transistor outputs)| @ W @ ouTa @ @
@ [ 6 \Voltage output #@ < ®
+ 12V 40 mA =1 + . ' |
SUBL @jj é-’ T @ ouT3 =@ |||y e @
-1@) \_J o L Voltage output -® \__.3?3 : ®
L= o ® 12V 40 mA or <4 LY
~®) Tl ® Current output ~=1(® Tl > —®
SuBz ® N 4-20 mA DC, 500 Q max [Ty Vv e 1 liB
D {Cuylyem) (vgagge) PT_TC|E 0-20 mA DC, 500 Q max. (Curren) (Voltage) (Thermocouple)
Th I i i
= (Ressace ey (Switch using output type setting.) (Resitarc thetmoneien
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2.2 How to Use the Terminals I

B Precautions when wiring

« To avoid the effects of noise, wire the signal wires and the power line
separately.

« Use crimp terminals to connect to the terminals.
» Tighten screws to a torque of 0.40 to 0.56 N.m.

e The crimp terminals should be type M3 and either of the following
shapes:

[)
5.8 mm or less

[}
:‘:@E.S mm or less

B Wiring
The inside of the frame around terminal numbers in the schematics
indicates the interior of the unit, and the outside of the frame indicates
the exterior.
® Power supply » Connect terminals Al to A2 as follows:
(terminals) The input power supply varies
ESAR depending on the model.
A B]C[DJ[E ‘3\9“_& -5 100-240 V AC or 24 V AC/DC (no
1 1 i
> > ‘TT <_T polarity)
13 3
14| 4
15| 5
S S Input voltage ESAR ESER
2 2 100-240 V AC 50/60Hz 22 VA 17 VA
‘5‘ g 24V AC 50/60Hz 15 VA 11 VA
6 6 24V DC (no polarity) 10W TW
F G H | J K
ESER
A B
1 1
2 2
13] 3
14| 4
15 5
6 6
1 1
2 2
3 3
4 4
5 5
6 6
(© D =

2-11



I Section 2 Preparations

@ Inputs (terminals)

E5AR
A B © D E
1 1
2 2
(3] 3
(4] 4
5] 5
6 6
1 1]
2 IN4|IN2| 2]
3 3
4 4]
5 IN3|IN1|5]
6 6
F G H | J K
E5ER
A B
1 1
2 2
3] 3
(4] 4
5] 5
6 6
1 1]
2 IN2 [ 2]
3 3
4 4]
5 INL|5]
6 6
C D E

@ Control outputs /
Transfer outputs
(terminals)

E5AR

A B C D E

OuT2 |OUT4

OUT1|OUT3

RN ERRENENE
oA lWIN|FROOO|R|WIN |-

m
[4)]

ER

OUT2|0UT4

S N NS S NN
o|uls|w|v|klo o w |-

OUT1|OUT3

2-12

e For Input 1 (IN1), connect terminals K4 to K6 on the E5AR, or E4 to
E6 on the E5SER, as follows according to the input type.

e For a multi-point input type, connect inputs 2 to 4 (IN2 to IN4) in the
same way according to the number of input points.

ES5AR

— B

el 5

TC Pt \ |
Thermocouple  Temperature  Voltage  Current
resistance
input sensor

— B G

el 7

TC Pt \ |
Thermocouple Temperature ~ Voltage Current
resistance
input sensor

To prevent the appearance of error displays due to unused inputs, set
the Number of enabled channels.

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

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

« On a multi-point input type, output takes place from control output 3
(OUT3) and control output 4 (OUTA4).

ES5AR

Pulse voltage output Linear current output

+V

F

—©
Mol
GND .
ESER

Pulse voltage output Linear current output

T o

f OUT1 OUT2 OUT3 OUT4 OUT1 OUT2 OUT3 OUT4

%F@***
—© @ [0 [@] @ @ ¢ [@
GND GND

« If terminals ® and ® are used for pulse voltage output, approxi-
mately 2 V are output when the power is turned on. (Load resis-
tance: 10 kQ max. for 10 msec)

« In the case of linear current output, approximately 2 mA are output
for 1 second when the power is turned on.




2.2 How to Use the Terminals I

@ Auxiliary outputs

(terminals)
E5AR
A B Cc
1 COM 1
2 SUBL. 2
13/ SuB2 3
14] COM 4
15| SUB3 5
6 SuB4 6
1 1
2 2
3 3
4 4
5 5
6 6
F G H |
E5ER
A B
1 com| 1
2 SUBL| 2
3] suB2| 3
4] CoM[ 4
5] suB3[ s
6 SUB4| 6
1 1
2 2
3 3
2 SUBL 2
5 5
6 SUB2 3
(] D =

Control outputs that are not used for control can be used for transfer
output with the "control output / transfer output assignment" setting.
Specifications for each output type are as follows:

Output type Specifications

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

Pulse voltage
output

0-20 mA DC (resolution: approx. 54,000)
4-20 mA DC (resolution: approx. 43,000)
Load: 500 Q max.

Linear current
output

* The value for the ESAR-QQUILIIWW-LILI is 21 mA max.

The position proportional type has relay outputs (250 V AC, 1 A).
Control output 1 (OUT1) is open output and control output 2 (OUT2)
is closed output.

E5AR E5ER

I__O 03| out2 I;O 03| out2
@ (Closed side output) @ (Closed side output)

I—_O 0—(5)|out1 I—_O 0—(5)|out1
@ (Open side output) @ (Open side output)

F C

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

On the ESAR-[J4L1], auxiliary outputs 1 to 4 (SUB1 to 4) output to
terminals B1 to B6.

E5AR
B
@ :
—o/o—@—'sua1 sulsz
Lo 0B)
@ :
1) suB3 SU|B4
=)

|

On the ESER-[4[1], auxiliary outputs 1 to 4 (SUB1 to 4) output to
terminals B1 to B6. On the ESER-LITLIL], auxiliary outputs 1 to 2
(SUBL1 to 2) output to terminals D3 to D6.

ESER-[J4L ]

®°°)-|

suBl |
>R suez

5

suB3 |
L >5°° suBs

:

@RI

I

2-13
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@® Potentiometer

inputs (terminals)

E5AR
A B © E
1 1
2 2
3] 3
4] 4
5] 5
6 6
1 1]
2 PMTR| 2]
3 3
4 4
5 5
6 6
F H | K
ESER
A B
1 1
2 2
3] 3
(4] 4
5] 5
6 6
1 1]
2 PMTR| 2]
3 3
4 4
5 5
6 6
[} E

2-14

Relay output specifications are as follows:
250VAC1A

On the E5ER-LITLIL] auxiliary outputs 1 and 2 (SUB1 and 2) output
to terminals D3 to D6.

ESER-UJTLIL]

K:: SUB1
K

— 1
SuUB2
I

ol |

|

Transistor output specifications are as follows:
Max. load voltage 30 V DC

Max. load current 50 mA

Residual voltage 1.5 V max.

Leakage current 0.4 mA max.

If you wish to use a position proportional control type to monitor the
amount of valve opening or perform closed control, connect a poten-
tiometer (PMTR) as shown in the following.

ES5AR ES5ER

For information on the potentiometer, see the manual for the valve
you are connecting. Terminal number meanings are as follows.
O:OPEN, W:WIPE, C:CLOSE

The input range is 100 Q to 2.5 kQ (Between C to O).
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® Event inputs

(terminals)
E5AR
A B © E
1 1
2 EV3| 2
3] Ev4|s
4] EV5|4
5] EV6|5
6 CoM| 6
1 EVi|1
2 EV2|2
3 cowm[ 3]
4 4
5 5
6 6
F H K
E5ER
A B
1 1
2 EV3| 2
3] Ev4ls
14| EV5| 4
5] EV6|5
6 CoM| 6
1 EVli|1
2 EV2| 2
3 COM| 3
4 4
5 5
6 6
(& E

« To use event input on the ESAR, connect event inputs 1 and 2 (EV1
and EV2) to terminals K1 to K3, and event inputs 3 to 6 (EV3 to
EV6) to terminals numbers E2 to E6. The number of event input
points varies depending on the model.

» To use event input on the E5ER, connect event inputs 1 and 2 (EV1
and EV2) to terminals E2 to E3 and event inputs 3 to 6 (EV3 to EV6)
to terminals numbers B2 to B6. The number of event input points
varies depending on the model.

2-15
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» The number of input points of each model is as follows:
E5AR-LILILIB, ESER-LILILIB: 2 points, EV1 and EV2
E5AR-LILIDL], ESER-LILID: 4 points, EV3 to EV6

ES5AR-LJLIDB: 6 points, EV1 to EV6

E5AR

—0O EVL
—O Ev2 ]

Using contact
input input

\—ix IOIOIOI@I@ICHD)J

ESER

—CO EVL
—O EV2 |

Using contact
input input

\—! m |O|Q|©|@|@|@)—|

EV1
EV2

Using non-contact

EV1

EV2

Using non-contact

5444

Using contact
input

L@|@|@|@|@|@W‘|

5844

L@|@|@|@|@|@W’|

Using contact

input

* Input ratings of each input are as follows:

EV3

EV4

EV5

EV6

EV3

EV4

EV5

EV6

* EV3
EV4
EV5
EV6

Using non-contact
input

* EV3
EV4
EV5
EV6

Using non-contact
inout

Contact

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

No contact

ON: residual voltage of 1.5 V max., OFF: leakage
current of 0.1 mA max.

<Circuit schematic>
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@® Communication » To communicate with a host system, connect between terminals F1
(terminals) and F2 on the E5AR, or C1 and C2 on the E5ER.
E5AR E5ER
E5AR
i 0 O O~ 80 |rsags D)= 8 | o s
: : @]~ A0 @) A0 m
3 3 il
o : -
5] 5 g
(13 ? e The connection type is 1:1 or 1:N. In a 1:N installation, up to 32 o
1R . . .
g e g units, including the host computer, can be connected. =
: 21« The maximum total cable length is 500 m.
K E T T T 8 * Use a shielded twisted pair cable (AWG28 or higher).
ESER <Cable reference diagram>
A B
1 1
2 2 i
2 2 ﬁ\ AWG28 or higher,
n 2 cross sectional area of
5] 5 conductor 0.081 mm2
6 6
1 1
7RS485 >
3 3
4 4
2 2 « Use a resistance of 100 to 125 Q (1/2 W) in the terminators. Install
clolE terminators at both ends of the transmission path, including the host

computer.

* To connect to an RS232C port on a computer, use a 232C-485
converter.
Example converter: RS-232C-RS-485 Interface Converter
K3SC

Adapter
K32-23209

RS-232C/RS-485
Converter
K3SC-10

RS-232C

D-sub, 9pin
(Straight)

Terminator B B £1le Terminator
100-125Q ® ® - - - [ 100- 125 Q
(172 W) ® ® mi F2| () 12 W)
E5AR E5AR E5AR
(No.0) (No.1) (No.31)
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Insulation blocks

As shown in the following diagram, each function block of the E5AR/
ER is electrically insulated.

<Input> <event input - voltage output - current output> <communi-
cation> are insulated from each other with functional insulation.

<Input - event input - voltage output - current output - communication>
<relay output> <transistor output> are insulated from each other with
basic insulation.

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

Power supbly | ort input, voltage output, |

current output

ffffffffffffffffffffffffffffffff === Reinforced insulation
Relay output — Basic insulation

Transistor output ---- Functional insulation
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I Section 3 Typical Control Examples

3.1 Standard control

The following is an example of basic, single-loop control whereby temperature control of a heater plate for
semiconductors is carried out (example of combined sensor and heater).

B Application
- When controlling a heater plate for semiconductor wafers with the
% 2 E5AR, the control mode is set to standard control and instrumentation
SE- [ Channel1 ][ Tpy is as shown in the following example.
8g :
& 2
PID*
IN1 | p====—== |OUT1
0.0
'
Sensor
E ":'f gR
Heater G3PA
( . )
The control period can be set from 0.2 sec to 99.0 sec-
@ onds on the ESAR/ER. (The shortest setting on our previ-
ous models was 1 sec).
For high precision control applications that previously
required the combined use of our cycle control unit
(G32A-EA) and an SSR, the G32A-EA is now no longer
needed.
\L J
B Wiring The platinum resistance temperature input sensor Pt100 is connected

to the IN1 terminal, and the OUT1 terminal is connected to the SSR.

Wiring for the ESAR-Q4B is shown in the following schematic.

E5AR
A B[] cJ[D E
1 1
100-240VAC@ 5 5
3] 3
14 4
5] 5
6 6
1 1
2 2
Sensor " 3 3
£ R s
' 5 IN1[5]
MW=S ‘-—‘ 60Ut 6
Sensor #" F G H I J K
SSR
G3PA

3-2



3.1 Standard control I

B Settings

Set the control period to 0.2 sec for high-precision temperature control
with the SSR.

Related setting data and settings are as follows.
Input 1 type switch = TC. PT (initial setting)
Input 1 input type = 1: Pt100 -150.00 to 150.00°C
Output 1 output type = 0: Pulse voltage output (initial setting)
Control mode = 0: Control mode (initial setting)
Action = ar -r: Reverse action (initial setting)
SP =115.00(°C)
Control period (heat) = 0.2
The following explains how to set the input type, the output type of

output 1, the SP, and the control period (heat), and how to check the
control mode.

Input 1 type switch 1. Before turning on the power, check that the input 1 type switch is set to TC.

TCPT PT.
4
N1 |
TYPE
v
ANALOG 2. Turn on the power and then hold down the [ key at least 3 seconds to

Input initial setting level move from "RUN level" to "Input initial setting level". "< {-£: Input 1 input

Input 1 type type" will appear. Press the [¥] key to select the setting "1: Pt100 -150.00 to
150.00°C".
>
~
3. Press the [] key less than 1 second to move from "Input initial setting
Output 1 level" to "Control initial setting level". "a {-£: Output 1 Output type" will
Output type appear. Check sure that the set value is "0: Pulse voltage output".

4. Press the repeatedly to select "~adE: Control mode". Check that the

Control mode .
setting is "0: Standard control".

RUN level
=== 3?,:."?‘ Presentvalue (PV) /P / 5. Hold qown the [] for at least 1 second to return to "RUN level"."PV/SP/
[ N R [ R R VIV MV" will appear. Press the [A] key and set the SP to "115.00".
oob— 1snn
"
[N

e =

3-3
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Adjustment level 6. Press the [] key less than 1 second to move from "RUN level" to
WY Adjustment level".
Lo
(X}
Ll
LA
:' F‘ &Og;{? period 7. Press the repeatedly to select "[#: Control period (heat)", and then

- - = press the 34| key to select "0.2".
IARTE g f n

) o~
LA

oo o e e

©
=7
c o
Sa
Ce
8¢
25
)

B Adjustment

To adjust the PID constants, run AT.

For more information, see "4.10 Determining the PID constants (AT,
manual settings)" (P.4-20).

( If the overshoot of temperature control (disturbance
@ response) is too large after placing the wafer, the over-
shoot can be adjusted using the disturbance overshoot
adjustment function.
For information on the disturbance overshoot adjustment

function. Refer to "5.2 Control functions" (P.5-8).

3-4



3.2 Heating/cooling control of a chemical reaction device I

3.2 Heating/cooling control of a chemical reaction
device

In temperature control of chemical processes where heat is naturally generated by chemical reactions,
heating output and natural cooling are not a sufficient means of control, and thus heating/cooling control is
used whereby heating output and cooling output are simultaneously manipulated.

Heating/cooling control is also used for high-precision control of constant-temperature tanks where the
temperature is held at a constant level, and for extraction molding where the molding material generates
heat.

Heating/cooling control can also be applied to pH control using acids and alkali in liquid mixture systems,
and to pressure control where pressure reduction is carried out.

W Application
When the E5AR is used to control a chemical reaction device, the
control mode is set to heating/cooling control and instrumentation is as
[ Channel1 [ Tpy shown in the following example.
[sP}—0"
!
PID*
.BAB8H
BEFEEB| AR
-
Wamwate|
tank
Elp
é T T
oo [
Outertank ~ Solenoid valve CU‘%‘A@“

—_diR__J

In addition to control of chemical reactions and other pro-
cesses that naturally generate heat, heating/cooling con-
trol is also being increasingly used to shorten heating and
cooling cycles for improved production efficiency in batch
process production.

Example: Heating/cooling control of a flip chip bonding
machine

3-5
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B Wiring

B Settings

Input initial setting level

3-6

The input is connected to IN1 according to the input type, the heating
system is connected to OUT1, and the cooling system is connected to
ouT2.

Wiring for the ESAR-C4B is shown at left.

A B|lc|D|E
1 1
100 - 240V AC @ |5 .
13 3
4 4
15| 5
5 6
| 4-20mA 1 1
E:Bgmical reaction I | Cold water 2 2
device ——M— i OUT2 3
5 IN1|5
Sensor | | > [ :]Warm weter-= OUT1 o
F|l | H| | J K

When the object has different heating and cooling characteristics, set
the cooling coefficient of heating/cooling control to 0.50

Related setting data and settings are as follows:
Output type of linear current output 1 = 1: 4 to 20 mA (initial setting)
Output type of linear current output 2 = 1: 4 to 20 mA (initial setting)
Control mode = 1: Heating/cooling control
Action = ar -r: Reverse action (initial setting)
Cooling coefficient = 0.50
Dead band = 0.00 (°C) (initial setting)

In the following, the control mode, SP, and cooling coefficient are set,
and the initial settings are used for the other parameters.

1. Turn on the power and then hold down the [_] key for at least 3 seconds to
move from "RUN level" to "Input initial setting level".



3.2 Heating/cooling control of a chemical reaction device I

Control initial setting level

Adjustment level

[ e Y

I iy
Loy

[x]
o

I = g
[ =

e =

Output 1
Output type

—>

Control mode

—>

Present value (PV) / SP/
MV

—> 2500
Al

Cooling coefficient

B Adjustment

2. Press the [] key for less than 1 second to move from "Input initial setting
level" to "Control initial setting level”.

3. Press the [<@] repeatedly to select "7adE: Control mode". Press the [A] key
to select "1: Heating/cooling control".

4. Hold down the [] key for at least 1 second to return to "RUN level". "PV/
SP/MV" will appear. Press the |[A] key to set the value to "250.0".

5. Press the (] key less than 1 second to move from "RUN level" to
"Adjustment level".

6. Press the (<2 repeatedly to select "L -5 : Cooling coefficient". Press the
key to set the SP to "0.50".

To adjust the PID constants, run AT.

For more information, see"4.10 Determining the PID constants (AT,
manual settings)" (P.4-20).
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B Settings for heating/cooling control

® Dead band

® Cooling coefficient

3-8

When heating/cooling control is selected, the "Dead band" and
"Cooling coefficient" settings can be used.

The dead band is set centered on the SP. The dead band width is set
in "Dead band" in the "Adjustment level". Setting a negative value
changes the dead band to an overlap band.

Dead band: Overlap band:

Output Dead band width = Positive Output Dead band width = Negative

A A

Heat/side Cool side Heat side Cool side
0% l »PV 0% l »PV
< #‘4 > < %‘4 >
Heat side P A Cool side P Heat side P A Cool side P
SP SP

» The initial setting is "0.00".

When the heating characteristics of the object are different from the
cooling characteristics and satisfactory control is not possible using
the same PID parameters, use the cooling coefficient to adjust the
proportional band of cooling control output and thereby balance
heating and cooling control. The heating control output P and the
cooling control output P are as follows:

Heating P = P

Cooling P = Heating P x Cooling coefficient

The cooling P is obtained by multiplying the heating P by the cooling
coefficient, and cooling output control is performed with different
characteristics than heating control output.

Output Output

A A
100% 100% —
Heat side Cool|side Heat side Cool|side
0% »py 0% »PV
P e P e S
Heat side P A Heatside P x0.8 Heat side P A Heat side P x 1.5
SP SP



3.3 Position proportional control of a ceramic kiln I

3.3 Position proportional control of a ceramic kiln

The control method whereby a potentiometer is used to read the amount of opening of a valve and then
open or close the valve by means of an attached control motor is called position proportional control or on/
off servo control.

B Application

To control a gas kiln using a position proportional control valve, select
the control valve control type and configure the instrumentation as
shown in the following example.

Potentiometer

LChanneI 1 @
=

SP

SP ramp |
| ——»
SP

SP ramp
ouT1 ouT2 setting value

SP ramp in units of time

i > Time
RUN
E5AR
5. 8.8.8.5.5
T
= — 4 - 20 mA (transfer output)
Temperature sensor |__|
mm %3
01 ] E55A
895 8 ¢ (Recorder)
N
ki = o>
Burner

When there is a concern that sudden temperature
@ changes will damage or change the composition of an

object such as a ceramic work, the SP ramp function can

be used to limit the rate of change of the SP using the SP

ramp value and thereby cause the temperature to change
at a constant rate.

3-9
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B Wiring

B Settings

Input initial setting level

e S
-

[

L o(TL

-

[y

"

Lo

e e e e
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Connect the input to terminal IN1 according to the input type, connect
the open side of the position proportional valve to OUT1, and connect
the closed side to OUT2.

When using the ESAR-PR4DF, wire as shown below.

A B c D E
& 12 L
2 2
Ceramic kiln (gas) S&?M _? 3 3
CWOo A1
14 4
Sensor (X Closed O |5] 5
O OpenO 6 6
Valve © 1 Q_ i
2 W2
ncaca J¥ clis
== : :
- - rooWT] IN1[5]
Position proportional A 6
valve
Burner 24vAacLLE 1 G [ H 1T ]J K

When using floating control, there is no need to connect a potenti-
ometer (C, W, O) unless the amount of valve opening is being
monitored.

Select the value control type and perform floating control using
Position-proportional value with travel time* of 45 seconds. Set SP
ramp to change SP within a width of 10.0 °C / minute.

*Time from completely open to completely close.

The related setting data and settings are as follows:
Action = ar -~ : Reverse action (initial setting)
"Closed/Floating" = FL oAk : Floating

(initial setting)
Travel time = 45 sec
SP ramp time unit = A: min (initial setting)
SP ramp rise value = 10.0 (°C)

The travel time and SP ramp rise value are set in the following, and the
initial settings are used for all other parameters.

1. Turn on the power and then hold down the [_] key for at least 3 seconds to
move from "RUN level" to "Input initial setting level".



3.3 Position proportional control of a ceramic kiln I

Control initial setting 2 level

[ e e s s e

Control / Transfer /

{ [output assignment

Travel time

—> 45

Present value (PV) / SP/
Valve opening

> ST
i Dagu [ X RA]
m |[A

Adjustment level

[ e e s s e

[ (]

ot _ L
U]yl

[x]
o

LAdS

oo o e e

el N
oIt |
xR x]
L

LAdS

e =

SP ramp rise value

[ ]
(RN

g

B Adjustment

2. Press the [] twice to move from "Input initial setting level" to "Control initial
setting 2 level”.

3. Press the [<@] key repeatedly to select "~at: Travel time". Press the [Al key
to set the value to "45".

4. Hold down the [] at least 1 second to return to "RUN level". "PV/SP/MV"
will appear. Press the [A] key to set the SP to "250.0".

5. Press the [] key less than 1 second to move from "RUN level to
"Adjustment level".

6. Press the [0 key to select "SPrH: SP ramp rise value", and press the
key to set the value to "10.0".

To adjust the PID constants, run AT.

For more information, see "4.10 Determining the PID constants (AT,
manual settings)" (P.4-20).

On the ESAR/ER, the SP ramp rise value and the SP
ramp fall value can be set separately.
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I Section 3 Typical Control Examples

B Settings for position proportional control

@ Closed/Floating

@® Motor calibration
and travel time

@ Position
proportional dead
band and Open/
Close hysterisis

@® PV dead band

@ Operation at
potentiometer
input error

3-12

When position proportional control is selected, "Closed/Floating",
"Motor calibration”, "Travel time", "Position proportional dead band",
"Open / Close hysterisis", "Operation at potentiometer input error", and
"PV dead band" can be used.

 Closed control
Control whereby a potentiometer is connected to feed back the
amount of opening of the valve.

* Floating control
Control without feedback of the amount of opening of the valve.
Control is possible without connecting a potentiometer.

Run "Motor calibration" when a potentiometer is connected for closed
control or floating control that monitors the amount of valve opening.

This will also automatically set the "Travel time", which is the amount of
time from when the valve is completely open to when the valve is
completely closed.

When performing floating control without a potentiometer, it is
necessary to manually set the "Travel time". Set the travel time to the
amount of time from when the valve is completely open to when the
valve is completely closed.

The valve output hold interval (the duration of ON/OFF switching of
open output and closed output) is set in "Position proportional dead
band", and the hysteresis is set in "Open / Close hysterisis".

The relation to valve opening is shown below.

Open / close hysteresis

Dead band

ON

OFF

A A MV - Valve opening A >
-100% 0 100%
When the present value is inside the PV dead band, this function is
used to perform control for PV = SP and stop unnecessary output
when the PV is close to the SP.

Use this setting to select whether to stop control or switch to floating
control and continue when a potentiometer error occurs during closed
control.

In the event that a break occurs in the O or C wires of the
potentiometer, potentiometer errors may not be detect-
able, thus this function (stop control or switch to floating
control) does not operate.




3.4 Cascade control of reflow ovens I

3.4 Cascade control of reflow ovens

Cascade control is used to reduce the effects of disturbances in the manipulated system (disturbances in
the secondary loop) by adding a second PID loop to the regular PID loop.

Cascade control is also used in situations where a sensor is added close to the object to improve control

performance.

B Application

Conventional temperature control of reflow ovens is performed using
only a sensor installed near the heater. In lead-free reflow ovens, the
melting temperature of solder is higher, and in order to minimize heat-
induced deterioration of the electronic components, a second sensor is
added inside the oven near the board to enable a higher precision of
temperature control.

[ [ [

%4228 | ESAR &528% | ESAR &?4228 | ESAR
ERNNNN =, ERNNN v ENAENN
Y Y Y
B 2 [
G3PX G3PX G3PX
Power controller Power controller, Power controller
Y L ® i ®
T T
X Work ! X ! & N2 atmosphere
or|
1 1
(O] = = (©)
1 1
: : Conveyor
: : YV VN
1 1
Y“WHeater
® Temperature sensor
4 N\

« A thermocouple or platinum resistance temperature
input sensor can also be directly connected to input 2
(previously input 2 only supported 4 to 20 mAor 1 to 5
V, and an external converter was required).

« Auto tuning is now possible in both the cascade closed

and cascade open states.
. J

3-13
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B Wiring Thermocouple K close to the heater is connected to IN2, thermo-
couple K in the oven is connected to IN1, and a power adjuster is
connected to OUT1.

When using the EBAR-QQ43DW-FLK, wire as shown below.

A BlCc|[D]J]E
100 - 240V AC @ 13 1
3] 3
— 4] 4
15 5
6 6
® AMN— 1 1]
Sensor 2  Heater ) 2 IN2[[2]
| 3 3
®Sensor 1 Is- g N2 %
- e 9

— G3PX F G H J K

Power adjuster
4 -20 mA

W Settings

Inputs 1 and 2 are set to thermocouple K and the control mode is set
to cascade standard control.

The related setting data and settings are as follows:

Input 1 type switch = TC.PT (initial setting)

Input 2 type switch = TC.PT (initial setting)

Input 1 input type = 2: K-200.0 to 1300.0°C (initial setting)
Input 2 input type = 2: K-200.0 to 1300.0°C (initial setting)
Output type of output 1 =1: Linear current output

Output type of linear current output 1

=1: 4 to 20 mA (initial setting)
Control mode = 5: Cascade standard control
SP = 180.0

The control mode and SP are set in the following, and the initial
settings are used for all other parameters.

Input initial setting level

1. Turn on the power and then hold down the [ key for at least 3 seconds to
move from "RUN level" to "Input initial setting level".

2. Press the [] key less than 1 second to move from "Input initial setting
Control initial setting level level" to "Control initial setting level". "a {-£: Output 1 output type" will

=== ‘:'_:"‘:',‘:' Output 1 appear. Press the [¥] key to set to "1: Linear current output”.

1 T2 [Output type

—— .-

e =
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3.4 Cascade control of reflow ovens I

Press the [ key repeatedly to select "aadE&: Control mode". Press the
to select "5: Cascade standard control".

Hold down the ] at least 1 second to return to "RUN level". "PV/SP/MV"
will appear. Press the [A] key to set the SP to "180.0".

Run AT in the secondary loop to obtain suitable PID values.

When the primary loop achieves stable control close to the SP, set the
secondary local SP to the secondary PV.

Set the SP mode of channel 2 to local SP mode (cascade open), and with
the secondary loop in the independent control state, run AT.

When AT finishes, obtain the secondary PID values.

Set the control mode to cascade control, and run AT on the primary loop
to obtain the primary PID values.

Set the primary SP to local SP.

Set the SP mode of channel 2 to remote SP mode (cascade control),
switch to cascade control, and run AT.

When finished, check the primary and secondary control states (PVs)

and manually adjust the PID values. Use the same adjustment method

3.
Control mode
—>5
||[A
LA
RUN level
] 0 =0 071 | Presentvalue (PV)/SP/ 4.
Lol |mv
oo |on
B Adjustment
ne] @
2
el
I
[crannel1 Remote SP Ll_[ (2)
RSP .
(LSP)
Local SP
[ Channel 2 |
OouT1
as
RUN level

Present value (PV)/SP/

Present value (PV)/ SP/
MV

regular PID control.

After the power is turned on, "PV/SP/MV" of the primary loop appears (ch 1).
(Here we assume that cascade control is in progress using near SP of
180.0°C)

Press the key to select the secondary (ch 2) "PV/SP/MV". The RSP
operation indicator lights on to indicate that the system is in the cascade
control (cascade closed) state.

(Here we assume that the secondary PV is 230.0°C. The secondary local
SP will be set to 230.0°C in step 5.)
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Adjustment level (ch 2

[ e s s e

pu} 0 120 _ b0 |Presentvalue (PV)/ SP/
L ch Lo (m
I
]
LAdS
RSP
Ch2
pu} 0= _0[{SP mode
L ch pu) gy ]
= 5P| LGP
-
LRI
RSP

RUN level (Ch 2)

= 20"
2= cH )

g ) RO N
"

Ll

Crr

T RRA]

e =

Present value (PV) /SP/
MV

> I3
c30.0
A

RSP

Adjustment level

[

= I i
Coo L0

[x]
o

| I
[ =

oo o e e

Present value (PV) /SP/
MV

RSP

I
i

afF

LAdS

e =

AT Execute/Cancel

—>
Al

RSP

Ch2

= oo
o 077D

]
)
I

SP mode

_)‘_SFI
@
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3. Press the [] key less than 1 second to move from "RUN level" to

"Adjustment level".

4. Press the key repeatedly to select the secondary (ch 2) "SPad: SP

mode". Press the [~ key to set the SP mode to "t 5F: Local SP".
The RPS operation indicator is off in local SP mode, indicating independent
control (cascade open) in the secondary loop.

Press the [_1] key repeatedly to return to "RUN level". The secondary (ch 2)
"PVISP/MV" will appear. Set the secondary SP to "230.0", which is the PV
obtained in step 2.

Press the [ ] key less than 1 second to move from "RUN level" to
"Adjustment level".

Press the [ key to select the secondary (ch 2) "REt: AT Execute / Cancel".
Press the to change the set value to "§" and run AT. During AT the
automatically selected PID Set No. is displayed and display 1 (At) blinks.

Display 2 shows "aFF" when AT finishes, and display 1 (AE) stops blinking.

Press the [<=] key to select the secondary (ch 2) "5P~d: SP mode". Press
the (Al key to select "~ 5F: Remote SP".

The RSP operation indicator will light up in remote SP mode to indicate
cascade control (cascade closed).



3.4 Cascade control of reflow ovens I

9. Press the key and then press the repeatedly to select "Ak: AT

AT Execute / Cancel Execute / Cancel" of the primary loop (ch 1). Press the key to change
- the set value to "&" and run primary AT. During AT the automatically
j"’-"' selected PID Set No. is displayed and display 1 (AE) blinks.
~ When AT finishes, display 2 changes to "aFF" and display 1 (At) stops
blinking.

This completes PID adjustment for the primary and secondary loops.

Operation when a primary loop input error occurs

When an input error occurs in the primary loop, MV at error is output
for the primary (ch 1) MV, and the secondary loop continues control
using a remote SP equivalent to the MV at error of the primary loop.

For this reason, be sure to set MV at error for the primary loop.
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3.5 Ratio control of dyeing machines

Ratio control is used to maintain a constant proportional relationship between two or more variables.

W Application

So
S2 l
> | APL | | PD* |
I
Channel 1 |

3-18

OuUT1

This machine mixes a constant proportion of flowing sand and dye in
order to dye the sand a uniform color.

Ratio control that maintains a constant weight ratio between sand and dye
Dye
Sand ( Color liquid

! 1

/ -
~
Y
\
( and weight meter|

_____________________

4-20 mA

Settings are shown when 4 to 20 mA is used in the input from the dye
flow sensor, 4 to 20 mA is used in the input from the sand weight
measurement sensor, and a pump is used that is driven by an inverter
with a 4 to 20 mA input is used in the manipulation system.

N
Control of the proportion of gas to air is also carried out in
@ firing control in gas kilns.
With the goal of preventing pollution and saving energy,

the proportion of gas to air is strictly controlled to prevent
incomplete combustion and improve combustion effi-

7

ciency.




3.5 Ratio control of dyeing machines I

B Wiring

W Settings

IN1 is connected to the adjustment system and IN2 is connected to the
sensor in the reference system. (A flow meter is connected to IN1, a
sand weight scale is connected to IN2, and a pump (drive inverter) is
connected to OUTL1.)

When using the EBAR-QQ43W-FLK, wire as shown below.

A B]C[DIJ]E
100 - 240V ACE |5 :
Sand Color liquid 3] 3
14] 4
5] 5
6 6
1 1
Sensor 2 flow meter 2 IN2<2]
= o] s i
Sand weight meter NAA 4 4
4-20mA [5]

I\

F|] G| H J [k
]

The scale of sensor 1, which measures the flow of dye, is 0.0 to 25.0
kg/s, and the scale of sensor 2, which measures the weight of sand, is
0.0 to 500.0 kg/s. The ratio value is set to 0.05 so that the proportion of
sand to dye will be 110 : 5.

Related setting data and settings are as follows:

Input 1 type switch = ANALOG

Input 2 type switch = ANALOG

Input 1 type =15:4to0 20 mA

Ch 1 scaling input value 1 =4

Ch 1 scaling display value 1 =0

Ch 1 scaling input value 2 =20

Ch 1 scaling display value 2 =250

Ch 1 decimal point position =1

Input 2 input type =15:41t0 20 mA

Output type of output 1 = 1: Current output (initial setting)

Output type of linear current output 1
= 1: 4 to 20 mA (initial setting)

Control mode = Y Ratio control
Straight-line approximation 1 = an: Enable
Straight-line approximation 2 =an: Enable

Straight-line approximation 1, Straight-line approximation 2
— See the setting examples on the next page

Analog parameter 1 =0.05

SP mode = r5P: Remote SP

3-19
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IN2

Straight-ine
approximation 1

3 X
=
raight-ine approximation 2
B
Z»
0

Straight
o

Channel 1

Local SP

Straight-line approximation 1
4 Output
5.0
Input
0.0 ; ol
0.0 1.0

Straight-line approximation 2

4 Output

1.0

0.0

Input

0.0

RUN level

3-20

0.25

3
g
*

Present value (PV) / SP/
{ | MV

The following explains how to configure the control mode, straight-line
approximation 1 and 2 settings, and the ratio setting. It is assumed that
the input 1 and input 2 type settings and the scaling setting have
already been configured.

Ratio control is achieved by multiplying input 2 (which serves as a
reference) by the proportion and using the result as remote SP.

Set the SP mode to remote SP.

Straight-line approximation 1

First, to make the units of input 2 match the units of input 1, input 2 is
converted from normalized data to an industrial quantity using straight-
line approximation 1.

Convert 0.000 - 1.000 to O - 5.000.
Straight-line approximation 1 input 1 = 0.000
Straight-line approximation 1 input 2 = 1.000
Straight-line approximation 1 output 1 = 0.000
Straight-line approximation 1 output 2 = 5.000

This result is multiplied by the proportion.
Ratio setting (AP1) = 0.05

Straight-line approximation 2 is then used to convert this result from an
industrial quantity to normalized data.

Straight-line approximation 2 input 1 = 0.000

Straight-line approximation 2 input 1 = 0.250

Straight-line approximation 2 input 1 = 0.000

Straight-line approximation 2 input 1 = 1.000

When the ratio setting (AP1) is 0.05 and the measured value of input 2
is 240.0 kg/s, control of the dye takes place using an SP of 12.0 kg/s.



3.5 Ratio control of dyeing machines I

B Adjustment

To adjust the PID constants, run AT.

For more information, see"4.10 Determining the PID constants (AT,
manual settings)" (P.4-20).

To change the proportion, change "Proportion setting (AP1)".

On the ES5AR/ER, use normalized numbers for approxi-
@ mation settings such as broken-line and straight-line
approximation.
For example, use 0.200 for 20%. Also, if input 1 is K-200.0

to 1300.0°C, use 0% (0.000) for -200.0°C and 100%
(1.000) for 1300.0°C.

©
= o0
< @
Sa
=S
8¢
25
>
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I Section 4 Settings Required for Basic Control

4.1 Setting levels and key operation

The settings are grouped into levels and the set values are called setting data. On the ES5AR/ER, the
settings are grouped into 17 levels as shown below.

When the power is turned on, all indicators light up for 1 second. The initial level after power-on is "RUN

level".
Power on

l Adjustment level Adjustment 2 level Bank setting level
Blinks at[_] + / Less than Less than Less than
[ 11 seconds [ 11 seconds [11 seconds
Less than
' —P | RUN level (1 seconds
Less than Less than Less than
] \ [_]1 seconds [_]1 seconds [ 1seconds Y
Monitor item level [ ApprQX|mat|on PID* setting level
setting level
[ Hcel A :
3 seconds |1 second I Blinks at [_]1 seconds or longer
vor longer Jor longer =y ——
(T
Protect level (cH Lol
rotect leve
<l oB
T
[N
[ 11 seconds or longer [13 seconds or longer
Control initial _ | Control initial
setting level setting 2 level Less than
/ Less than Less than \Dl seconds
nputii [ 11 seconds [ 11 seconds
uti '
—P N Alarm setting level
setting level | ess than Less than
\ [ 11 seconds [ 11 seconds / Less than
Communications | Display L1 seconds
setting level adjustment level

[]1 seconds or longer
Password input Set value (in general) -169

Less than
\ 4 [ 11 seconds

Special function Expansion control
setting level [« setting level

Less than
[]1 seconds

Password input Set value (in general) 1201 |Control in operation

N Control is stopped on all
Calibration level Control stopped | channels of multi-point input

type.

Reset from calibration level is by power off.



4.1 Setting levels and key operation I

Level Description Operation

Protect level Settings to prevent accidental key input.

RUN level Basic display and settings for operation.

Adjustment level Option settings and control adjustment.

Adjustment 2 level Settings that can be adjusted during operation function control. During

Bank setting level SP, PID Set No., and alarm settings of each bank. operation

PID setting level P1,D values of each PID set and limit settings.

Approximation setting level Brol_<en-|ine approximation and straight-line approximation
settings.

Monitor item level Monitor display of set values.

Input initial setting level Initial settings related to input.

Control initial setting level Initial settings for the output type and control mode.

Control initial setting 2 level Initial settings for operation functions.

Alarm setting level Alarm type and output settings.

Display adjustment level Display adjustment settings. o :yz;(ieonn is

Communications setting level Communicatio_ns s_peed, (_:ommunication data length, and pstopped
other communication settings.

Special function setting level Initialization of settings and PF key settings.

Expansion control setting level | Advanced control settings and position proportional settings.

Calibration level Calibration by the user.

* To move to the special function setting level, set "Initial setting protect” in the "Protect level" to "0".

In following each levels, control is stopped, input initial settings, control
initial setting, control initial settings 2, alarm settings, display
adjustment, communication settings, advanced function settings,

expansion control settings and calibration.

Note that control will stop on all channels if you move to any of these

levels.

Display 3 shows the current level. The characters and the corre-

sponding levels are as follows:

Display 3 Level
LP-E Protect level
Off * RUN level
LAdI Adjustment level
LAdS Adjustment 2 level
Lant Bank setting level
LP.d PID setting level
LEED Approximation setting level (Technical)
LAan Monitor item level
Lo Input initial setting level
Lo Control initial setting level
Le Control initial setting 2 level
L3 Alarm setting level
LM Display adjustment level
Ls Communications setting level
LAdF Special function setting level
LELL Expansion control setting level
LLAL Calibration

* May appear depending on the selected setting data.
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4.2 Set values

The values selected for each setting are called "set values". There are two types of set values: numbers

and characters.

Set values are displayed and changed as follows:

oo o e e

] pu el ]
1.

o
[N}

A‘
=

[l
[

Lol
el W ]
o 5u.u

[N
[N

e =
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Changing a numeric set value

1. Press the || key continuously to increase the set value.
When the upper limit of the setting is reached, the set value will blink and
cannot be further increased.

2. Press the ] key continuously to decrease the set value.
When the lower limit of the setting is reached, the set value will blink and
cannot be further decreased.

3. 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 keys are pressed.

Note that when setting a manual MV default, the set value is output every
50 ms. The set value is saved as explained above.
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4.3 Initial setting examples

This section explains how to configure the initial settings for the sensor input type, alarm type, control
period, and other parameters. Use the [_] key and key to move through the display screens. The desti-
nation screen will vary depending on how long each key is held down.

® Typical example

Changing setting data
Pl D
L O S .
) H
Ll
] []
[}
\ 4
Pl § nf
L)
= [x]
= =
= ] []
L.

@ Typical example

E5AR-Q4B

Input type: 0 Pt100 (-200.0 to 850.0°C)
Control method: PID control

Control output: Pulse voltage output
Alarm 1 type: 2 upper-limit

Alarm value 1: 5.0°C (a deviation is set)
Alarm 2 type: 8 absolute-value upper-limit
Alarm value 2: 200.0°C

PID: Obtained by AT (auto tuning)

SP: 150.0°C

The dotted line arrow shown on the left indicates
that more setting data follows.
Press the mode key several times to switch to
the desired setting data.

Changing numeric values
e e e ?"? The numeric data and
= = | selections in each screen

h
@ can be changed with the
[ AN N

Ll
keys.

[N ]
L

e e e R e R |

Control object Temperature sensor:
_Pt100

s

g\:: Scu%hfg—-» Alarm 1

SuB2) ™ Alarm 2

—
ouT1 'NlE

[

]
Voltage output: 12V DC -
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4-6

1, Power on

Power on

!

RUN level

L]

iy
S

esks

Present value (PV) /
SP / MV

Control stops

Hold down for at least 3 seconds.
Display 3 will show L. (input initial setting level).

2, Input specification
settin

3, Control mode setting

|4, Alarm type setting l

Input initial setting level

Input type is
displayed

)
[

Ltk
c

Input 1 type
2:K(1) - 200.0 to 1300.0°C

[xx]

|

Input initial setting level

T

Change the input
type with the

[]
L

-~

Input 1 type
£—0: Pt100(1)-200.0 to 850.0°C

= 1. Refer to input type list
(page 8-36)

CIC3m|

key

I

Control initial setting level

Press less than 1 second.
Display 3 will show L. {(control initial setting level).

T
[

Check "Output 1:
Output type".

= 2 Refer to output type list

(page 8-42)

- =|Output 1 type
:7:"' I Pulse voltage output
[

x+ indicates that the key is
pressed several times to

Check the control
mode

Control mode switch to desired setting
. Standard control data.

Alarm setting level

.
\4

H [{%l Press twice less than 1 second.

Display 3 will show .3 (alarm setting level).

L3
AL E |Alarm 1 type =

Check the alarm 2|2: Upper-limit alarm
type L3 .

H = 3. Refer to alarm type list

v (page 8-54)
Change the alarm [ & = J]Alarm 2 type
type with the (A~ 8|2 —8: Absolute-value upper-limit alarm
key L3

l'{%‘ Press for at least 1 second to return to RUN level.
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Control begins

—

5, Change control period

| 6, Set alarm value 1 l

| 7, Set alarm value 2 l

| 8, Set SP I

| 9, Run AT

|10, Start oéerationl

RUN level

Adjustment level

Change the control period

with AT keys

Bank setting level

Verify that the display
bank selection is 0

Set alarm value 1with
the keys

Set alarm value 2 with
the (A& keys

PID setting level

RUN level
Set SP with keys

Adjustment level

Present value (PV) /
SP/ MV

|

Less than 1 second

Bank No.
&: Bank No. 0

Control period (heat)
28.0-0.5:0.5 seconds

l%‘ Less than 1 second

TP
" n|Display bank selection
L baH|0: Bank No. 0
;
TiH) - | |Bank No. 0 alarm value 1
50|0.0-550:5.0C
= Tate
|
AL -2 [Bank No. 0 alarm value 2
6.0 8.0 —200.0:200.0°C
LbnH

ll{%‘ Less than 1 second

ELAT

LPd

’

L
Display PID selection
{:PID set No.1

vl{_’# Less than 1 second

P
500
]

Present value (PV) / L]
SP/MV
0.0— 150.0:150.0°C

[ex]

1'{_5' Less than 1 second

* , indicates that the key
is pressed several times to
switch to desired setting data.

o L RdS .
BRnFIBankNo. (LA ) 4. Auto tuning (AT)
i E’dlj 4: Bank No. Refer to page 4-19
| ,
A | AT Execute/Cancel p
. [ ]
Run AT with keys : SFE|GFFSOATIun | [ A g
LA N
vl(_g' Less than 1 second l
RUN level After AT ends
00 L]
150.0 | Present value (PV) /
50.4| SP/ MV
|
Start operation
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4.4 Setting the input type

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

When using a multi-point input type, set input type switches 2 to 4 and configure input type settings 2 to 4
as appropriate for the number of input points.

B Input type

Input type SW

Setting input 1 to "Platinum resistance temperature input sensor,
Pt100, -150.0 to 150.0°C"

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

2. Hold down the [_] for at least 3 seconds to move from "RUN level" to "Input
initial setting level". The display will show "C {-E:Input 1 type".

3. Pressthe key to enter the desired sensor value.
When using a platinum resistance temperature input sensor Pt100 (-
150.00 to 150.00°C), set the value to "1".

Input types
Set value Input type SEHNOaNge Inpu? WIS
(°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) -100.0 to 850.0 -100.0 to 1500.0 TCPT
5 J(2) -20.0 to 400.0 00 to 750.0
6 T -200.0 to 400.0 -300.0 to 700.0 TC.PT
7 E 0.0 to 600.0 0.0 to 1100.0 |,ﬁ E
8 L -100.0 to 850.0 -100.0 to 1500.0 ijE
9 U -200.0 to 400.0 -300.0 to 700.0 ANALOG
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

Set value Input type Setting range Input type
(°C) (°F) switch

15 4 to 20 mA One of the following ranges is displayed depending ANALOG

16 0to 20 mA on the scaling =

17 lto5V -19999 to 99999 N

18 Y, -1999.9 to 9999.9 T [
-199.99 to 999.99 & [ |
-19. .

N 16999 0 69995

Set the input type switch according to the "Input type" setting.
The initial settings are "2" and "TC.PT".

W Scaling

e Ty

00

L .

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

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 is set to "4 to 20 mA".

1. Hold the [_] key down for at least 3 seconds to move from "RUN level" to
"Input initial setting level".

2. Make sure that "C {-&: Input 1 input type" is "15: 4 to 20 mA".

3. Press the [ key repeatedly to select "C~F. I: Scaling input value 1".
Set to “5” with the keys.

4. Press the key to select "d5”. {: Scaling display value 1".
Set to “0” with the keys.

5. Press the key to select "c~F.2: Scaling input value 2".
Set to “20” with the keys.

6. Press the [<2] key to select "d5P.2": Scaling display value 2".
Set to “1000” with the keys.
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7. Press the [<2] key to select "d¥: Decimal point position".
Set to “1” with the keys.

8. Hold down the [_] key for at least 1 second to return to "RUN level".

The scaling setting is configured for each channel. Scaling for inputs 1
to 4 of a multi-point input type corresponds to channels 1 to 4. Select
the channel with the CH key and then configure the setting.

4-10

Setting data name Attribute Display Setting range Default value Units
Scaling input value 1 CH cnf. | See table below 4 Table
below
Scaling display value 1 CH dSP.l -19999 to scaling display value 2 - 1 0 EU
Scaling input value 2 CH cnPd See table below 20 Table
below
Scaling display value 2 CH d5Pc Scaling display value 1 + 1 to 99999 100 EU
Decimal point position CH dFf Oto4 0 -
Setting range and units for each input type
Input type Setting range Units
410 20 mA 4to 20 mA
0to 20 mA 0to 20 mA
lto5V l1to5
Oto5V Oto5
Oto10V 0to 10
( The operation of ESAR/ER control functions and alarms is based on the input values. If a value greaten
than "C~P.£: Scaling input value 2" is set for "2 nP. {: 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 Display value
Greater“ Greater &
Lesser > Input value Lesser P Input value
Lesser Greater Lesser Greater
> P |nput value
0% Input value 0%
100% ¥ 100% ¥
Manipulated variable Manipulated variable
Direct operation Reverse operation
\ J




4.4 Setting the input type I

For information on direct and reverse operation, refer to "4.7 Setting output param-\

eters" (P.4-14).

e Alarm
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

»
L
Input value

. ON
Alarm function

OFF

Alarm value
For information on alarms, refer to "4.11 Using auxiliary output" (P.4-23).

* Input Shift
The sign of the input shift value will be inverted. Therefore, set input shift value 1
and input shift value 2 to values that invert the sign of the display value.
For information on input shift, refer to "5.1 Input adjustment functions” (P.5-2).

« SP Ramp
The rise and fall of the ramp will be inverted. Therefore, set the rising direction of
the display value for the "SP ramp fall value" and the falling direction of the display
value for the "SP ramp rise value."
For information on the SP ramp, refer to "5.2 Control functions" (P.5-8).

» PID Set Automatic Selection
If "PID set automatic selection data" is set to PV, set the "PID set automatic
selection range upper limit" so that the set values decrease for the PID set
numbers in ascending order as shown in the following figure.

PID set automatic selection
range upper limit

A

PID1 automatic selection range upper limit

PID7 automatic selection range upper limit

» PID set number

12 7'8

If "PID set automatic selection data" is set to DV, the DV used when performing
auto-select will be inverted.

For information on PID set automatic selection, refer to "5.2 Control functions" (P.5-
8).

4-11



I Section 4 Settings Required for Basic Control

4.5 Selecting the temperature units

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

When using a multi-point input type, set the temperature units separately for each input (2 to 4) as appro-
priate for the number of inputs.

Selecting "°C"

,:":'.,’_: 1. Hold the [_] key down for at least 3 seconds to move from "RUN level" to
on "Input initial setting level".

[Ny
[N

[ e e e s ]

e e e R e R |

2. Press the [<2 key to select "< {dl: Input 1 Temperature units".
Select "°C"/"°F" with the key.

f:°C F.oF
E”-:“’:“ 3. Hold the [ ] key down for at least 1 second to return to "RUN level".
= "
= NN
= ]
L.

e =
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4.6 Selecting the control mode I

4.6 Selecting the control mode

The control mode allows various types of control to performed.

@® Standard control

@ Heating/cooling
control

The control mode is initially set to standard control.

Performs standard heating or cooling control. The "Direct/reverse
operation" setting is used to select heating (reverse action) or
cooling (direct action).

When using PID control, the "Proportional band (P)", "Integral time
(D", and "Derivative time "(D)" settings must be configured.
These PID constants can be set using AT (Auto-tuning) or manually.

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

Performs heating and cooling control

When using PID control, in addition to the "Proportional band (P)",
"Integral time (1)", and "Derivative time "(D)" settings, the "Cooling
coefficient" and "Dead band" settings must be configured.

The PID constants can be set using AT (Auto-tuning) or manually, while
the "Cooling coefficient" and "Dead band" 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.

The following control modes can only be selected on 2-input types.

@® Standard control
with remote SP

@ Heating/cooling
control with remote
SP

@® Ratio control

@® Cascade standard
control

@ Cascade heating/
cooling control

An external DC current or voltage signal is input into the remote SP
input (input 2), and standard control is performed using the remote
SP input as the SP.

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

An external DC current or voltage signal is input into the remote SP
input (input 2), and heating/cooling control is performed using the
remote SP input as the SP.

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

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

Cascade control is performed using standard control.

Input 1 is for the primary loop (chl) and input 2 is for the secondary
loop (ch2).

Cascade control is performed using heating/cooling control.

Input 1 is for the primary loop (chl) and input 2 is for the secondary
loop (ch2).
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4.7 Setting output parameters

W Control period

» 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 runs.

« Set the values in "LF: Control period (heat)" and "L -LF: Control

period (cool)". The default value is "20.0 sec".

» "Control period (cool)" can only be used in heating/cooling control.

* When each channel is used independently for control, set the control
period separately for each channel.

Bl Direct operation (cool) / Reverse operation (heat)

::::?“':r:‘ « Control that increases the MV as the PV increases is called direct
o operation (cool), and control that increases the MV as the PV
on decreases is called reverse operation (heat).
Ia Xl
RN N
::::::: MV MV
100% 100% 4

0% > 0%
- A > < >
Temperature is low Temperature is high Temperature is low Temperature is high
Set value (in general) Set value (in general)

Direct action Reverse action

» 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 "Direct / reverse operation" to "ar~-~: Reverse operation" or
"ar -d: Direct operation”. The initial setting is "Reverse operation
(heat)".

* When each channel is used independently for control, set the direct /
reverse operation separately for each channel.
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4.7 Setting output parameters I

H Output type

Output Output type

= 1.

LR

[x]
[

e =

Linear current output Output type

[ e s e e

B Output assignment

e =

* Multi-output is available on the E5AR/ER, which allows selection of
pulse voltage output or linear current output. Select the output type
in "Output*: Output type".

The E5AR-QLILILICI, output 1 of the ESER-QLILILI, and outputs 1
and 3 of the ESAR-QQLIL] are multi-outputs.

Linear current output can be set to 4 to 20 mA or 0 to 20 mA in
"Linear current output*; Output type".

Pulse voltage output is 12 V DC, 40 mA.

Output
Multi-output Output type
ourd P PLLYP Linear current output Output type
OUT2 Pulse voltage output
0OUT3 Linear current output Ot 20 mA
ouT4 41020 mA

» This is used to assign what type of data is output from each output.

e On multi-point input types, the data assignment can be set for
channels 2 and higher as appropriate for the number of channels.

Output Control / Transfer output assignment /Channel 1

OUT1 Channel 1 control output (heat side)

0UT2 Channel 1 control output (cool side)

OUT3 Channel 1 SP 2

OouT4 Channel 1 ramp SP —
Channel 1 present value (PV) —Q
Channel 1 MV (heat side) —_—
Channel 1 MV (cool side) — |
Channel 1 valve opening —_a

CTTAUTIICT Z VIV (TTCat S1UT] —

Channel 2 MV (cool side) L

cnarmmer 3 viv {rnedt S1ac)

Channel 4 MV (heat side)

« When used for control output, the assignments are made automati-
cally based on the control mode setting as shown on the following
page. There is no need to change the assignments.

» To use an output for transfer output, assign the data you wish to

transfer to an unused output.
Note that if transfer output is assigned to a pulse voltage output, the
output will turn OFF.

4-15



I Section 4 Settings Required for Basic Control

Control mode 1-input 2-input type 4-input Out- Control /Transfer output
type type put assignment
IN1 IN1 IN1 OUT1 | Channel 1 control output (heating side)
Standard IN2 IN2 OUT2 | Channel 2 control output (heating side)
control IN3 OUT3 | Channel 3 control output (heating side)
IN4 OUT4 | Channel 4 control output (heating side)
OUT1 | Channel 1 control output (heating side)
IN1 IN1 IN1 : :
Heating/ OUT2 | Channel 1 control output (cooling side)
cooling control OUT3 | Channel 2 control output (heating side)
IN2 IN2
OUT4 | Channel 2 control output (cooling side)
Standard IN1
control with IN2: Remote SP OUT1 | Channel 1 control output (heating side)
remote SP
Heating/ IN1
cooling control IN2: Remote SP OUT1 | Channel 1 control output (heating side)
with remote OUT2 | Channel 1 control output (cooling side)
SP
IN1
Ratio control IN2: Ratio setting OUT1 | Channel 1 control output (heating side)
Cascade IN1: Primary loop
standard IN2: Secondary OUT1 | Channel 2 control output (heating side)
control loop
i:;fiidf :m; Zg?oﬂg;?m OUT1 | Channel 2 control output (heating side)
. g ' y OUT2 | Channel 2 control output (cooling side)
cooling control loop
. Channel 1 control output (open)
rcF))Oglrttli%rrlwal IN1 OouT1 *Cannot be changed
P cFZ)ntroI OUT2 | Channel 1 control output (close)

*Cannot be changed
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4.8 Setting and changing the SP I

4.8 Setting and changing the SP

B Setting and changing the SP

* When "Operation adjustment protect" is set to "4" and "Setting
change protect" is set to "ON", the SP cannot be changed. For more
information, see "5.5 Protecting settings" (P.5-24).

« To change the SP, press the keys in "PV/SP" (RUN level) to
select the desired value. The new setting becomes effective 2
seconds after the change.

« The bank function can be used to switch through as many as eight
SPs. For more information, see "5.2 Control functions Bl Banks" (P.5-
9).

Changing the SP from a temperature of 0.0°C to 150.0°C

1. The display normally shows "PV/SP". The SP is "0.0" °C.

2. Use the keys to set the SP to "150.0".
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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 "Hysteresis (heat)" to the temperature drop from the SP at which
it is desired that the control output turn on. The "Direct/reverse operation" setting is used to determine
whether the MV is increased or decreased with respect to an increase or decrease of the PV.

Bl ON/OFF Control

4-18

@ Hysteresis

@ 3-position control

« On the ESAR/ER, switching between advanced PID control and ON/

OFF control is accomplished using the proportional band setting.
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 initial setting is "10.00".

In ON/OFF control hysteresis is added when switching between ON
and OFF to stabilize operation. The width of hysteresis is called the
"Hysteresis". The hysteresis is set for both heating and cooling
control output using the "Hysteresis (heat)" and "Hysteresis (cool)"
settings.

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

‘Hysteresis (heat)

\ 4

ON

A

A 4 o
OFF y » PV

 For heating/cooling control, an area (dead band) can be set where

the MV is 0 for both heating and cooling. This means that 3-position
control can be performed.

Dead band
> <
Hysteresis (heat) P _ __Hysteresis (cool)
ON A A
Heat side Cool side
v v
OFF > PV
A
SP



4.9 Performing ON/OFF control I

B Settings

ON/OFF control settings
(Proportional band P=0.00)

e e e R e R |

= o o o o o o
[ (]
o
= [N x]
= [(J RN

L-PL

e e e R e R |

v

Setting the hysteresis

[l

*! .0
= N x]
(IR NN

= "
(AR

e e e R e R |

= ) |-
e_.::t'a.l

e e e R e R |

[ e e s s e

LN
nag

= [}
= [ X

LAdS

e e e R e R |

[ e e s s e

LI

mnaa
Ty
Dt X R]

[ P
:_.Ha_n

e e e R e R |

To perform ON/OFF control, the "SP", "Proportional band", and
"Hysteresis (heat)" settings must be configured.

Setting ON/OFF control and an hysteresis (heat) of 2.00%FS

Set "Proportional band 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
"RUN level" to "PID setting level".

2. "Display PID selection" appears in "PID setting level". If a PID Set No. will
not be used, use the initial setting "1". If a PID Set No. will be used, select
the PID Set No. for the desired control.

3. Press the key to display the "Proportional band" used for control. Use
the keys in this display to set the value to "0.00".

4. Press the [] key repeatedly less than 1 second each time to return to
"RUN level".

Setting "Hysteresis (heat)" to "2.00" in "Adjustment level"

1. Press the [] key less than 1 second to move from "RUN level" to
"Adjustment level".

2. "Bank No." appears in "Adjustment level".

3. Press the (<@ key repeatedly to select "Hysteresis (heat)".

4. Use the keys to set the value to 2.00.

5. Press the [] key repeatedly (less than 1 second each time) to return to
"RUN level".
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4.10 Determining the PID constants (AT, manual settings)

B AT (Auto-tuning)

@ Explanation of AT
operation

AT execute

I
rn

e =

AT runs and the displays show

the following;

Display 1: Blinking display indi-
cating AT is running.

Display 2: Shows selected PID
Set No..

AT cancel
(]
L]~
aFF

| B I g
Lo

4-20

* When AT is run, the most suitable PID constants for the current SP

are automatically set. This is accomplished by varying the MV to
obtain the characteristics of the object of control (limit cycle
method).

» AT cannot be run during STOP or in manual mode.

« When running AT, select "0" to run AT for the PID set currently being
used for control, or select "1" to "8" as appropriate to run AT for a
specific PID set.

» The results of AT will be reflected in "PID setting level" in the
"Proportional band (P)", "Integral time ()", and "Derivative time (D)"
of the PID Set No. specified at the time AT was run.

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

While AT is running, AT Execute/Cancel” blinks in Display 1. Display 2
shows the PID Set No. currently being used for control. When AT ends,
"AT Execute/Cancel" goes off and the display stops blinking.

To stop AT, select "aFF: AT stop".



4.10 Determining the PID constants (AT, manual settings) I

i AT runin progress :
Present value (PV)/ SP (Display 2)

@ Limit cycle

If you attempt to move to "RUN level" and show "PV/SP" while AT is
running, Display 2 will blink and indicate that AT is running.

« Only "Write via communication”, "Run/Stop", "AT Execute/Cancel",
and "Auto/Manual" can be changed while AT is running. No other
settings can be changed.

« If "Run/Stop" is set to "Stop” while AT is running, AT will stop and
operation will stop. If "Run" is then selected, AT will not resume.

« If an input error occurs while AT is running, AT will stop. AT will run
again after recovery from the error.

 If AT is started during SP ramp, AT will run for the ramp SP.

The timing for generating a limit cycle varies depending on whether or
not the deviation (DV) when AT is begun is less than "the temporary
AT execution judgement deviation" (initial setting 10.0% FS).

PV during AT is as follows:

IPreSF?\f;T Deviation > 10% FS IPfeSF?\f;T Deviation < 10% FS
value - ; value o )
V) Limit cycle MV amplitude 40% V) Limit cycle MV amplitude 40%
SP¢-=-=--- . SP ¢--1L
\ - AN -
Deviation : : Deviation :
10%Fs ! ' 10%FS !
1 1 1
: L - :
Iy y o Time Iy Y > Time
AT start AT end AT start AT end

The amplitude of change of the limit cycle MV can be changed in "Limit
cycle MV amplitude”.

For heating/cooling and position proportional floating type control, the
limit cycle is as follows regardless of the deviation.

Limit cycle MV
Vallj;e(s;\r); amplitude 100%
SP - - - - P— .
1)
:
1 1
1 1
1 1
" T Time
AT start AT end
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B Manual settings

4-22

To set the PID constants manually, set values for the "Proportional
band (P)", "Integral time (1)", and "Derivative time (D)"

« If you already know the control characteristics, directly set the PID constants
and adjust control. The PID constants are set in "Proportional band (P)",
"Integral time (I)", and "Derivative time (D)".

* | (Integral time) and D (Derivative time) can be set to "0" to select propor-
tional action. In the initial settings, "the manual reset value" is set to 50.0%
so that the proportional band is centered on the SP.

When P (Proportional band) is changed

. Slow rise and a longer rectifi-
When P is . 9
. cation time, but no over-
increased
shoot.
. Overshoot and huntin
When P is . 9
occur, but attains the set
decreased . .
value quickly and stabilizes.

Longer time to attain the SP.

When P is spwl o ____ | The rectification time is
increased longer, but there is less hunt-
ing, overshoot, and under-

shoot.

Overshoot and undershoot

When P is SP TN =" | occur.
decreased Hunting occurs.
Quick rise.

When D (Derivative time) is changed

Less overshoot and under-

WhenPis | SPPNSM—r~—~—=<--- | shoot rectification time, but

increased fine hunting occurs at own
changes.
WhenPis | spolf\--- Overshoot and undershoot

increase and more time is

decreased needed to return to the SP.




4.11 Using auxiliary output I

4.11 Using auxiliary output

"Auxiliary output * assignment”, "Alarm type", "Alarm value", "Alarm upper limit", and "Alarm lower limit"
are explained in this section.

B Auxiliary output assignment

This setting assigns the type of data that is output from each auxiliary
output.

On multi-point output types, data assignments can be set for channels
2 and higher as appropriate for the number of channels.

g2

Auxiliary output - Auxiliary output assignment /Channel 1 §§

SUB1 Channel 1 alarm 1 g’é

SUB2 Channel 1 alarm 2 g o

SUB3 Channel 1 alarm 3 bl 2 ke
SUB4 Channel 1 alarm 4 —i

Channel 1 input error

Channel 1 RSP input error 4\ /All Channels

— All channels alarm 1 OR output
A-ALM output — All channels alarm 2 OR output
i — All channels alarm 3 OR output
I All channels alarm 4 OR output
| T All channels input error OR output
| All channels RSP input error OR output

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

The initial settings are as follows:

Type SUB1 SUB2 SUB3 SUB4

1-point input type

2-point input type
ESAR-LICICIW
ESER-LJLJCJW | chlalarm 1 | chlalarm 2 | chlalarm 3 | chl alarm 4

4-point input
typeES5AR-
OCww

The ESER-[J2[] and E5ER-CITCIC] auxiliary output 2-point types are not equipped with
SUB3 and SUB4.
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B Alarm types

4-24

*]1

*1

*]1,%6

*6

*6

*6

SP = Set point
Set value Alarm output function
(in general) Alarm type Alarm value (X) is positive | Alarm value (X) is negative
0 Alarm function OFF Output OFF
. o t L HE
1 Upper-and lower-limit (deviation) oN — : — %2
OFF——3p
- L VX = X
2 Upper-limit (deviation) oN T ON_ ;
OFF SpP SP
— X+ — X i
3 Lower-limit (deviation) ON : 8EF T
OFF ™55 SP
4 Upper-and'loyver-limit on Thk Hie 3
range (deviation) OFF —ap
5 Upper-and lower-limit alarm oN ==Lt Hie !
with standby sequence (deviation) «5 OFF——3p
6 Upper-limit alarm ON X on T
with standby sequence (deviation) OFF Sfp OFF S:P
7 Lower-limit alarm on —= Xie ON =} X i
with standby sequence (deviation) OFF:S!P— OFF <5
X X
. _limi ON : ON -
8 Absolute-value upper-limit OFF é — OFF 2
9 . ON X ON X
Absolute-value lower-limit OFF :lé OFF (-)
Absolute-value upper-limit oN X oN X
101 with standby sequence o,:,:_(:)_: OFF (')
11 Absolute-value lower-limit ON b ON e
with standby sequence OFF_é—_I— OFF:I—O

x1: Set values (in general) 1, 4 and 5 allow upper and lower-limits of alarm value to
be separately set, and are indicated by L and H.
x2: Set value (in general) : 1 Upper-and lower-limit alarm

Case 1 Case 2 Case 3 (always ON)
— —— 1.1 H<0,L<0
L HSP SPL H H SP L
H<0,L>0 H>0,L<0 e s IS T;f’;flo
THI<ILI THI>ILI H o LSP =
H>0,L<0
SPH L IHISILI
*3: Set value (in general) : 4 Upper-and lower-limit range
Case 3 (always OFF)
Case 1 Case 2 _l l_ H<0,L<0
—1 ™ H SP L
L H SP SP L H
H<0,L>0 H L H<OL>0
' >0,L<0 H LSP IHIZILI
—
<
SPH L IHI=ILI

*4: Set value (in general) : 5 Alarm with upper-and lower-limit standby sequence
*With the above upper-and lower-limit alarms
eln cases 1 and 2 In case 3, always OFF
If hysteresis overlaps at upper-and lower-limit, always OFF
«5: Set value (in general) : 5 Alarm with upper-and lower-limit standby sequence
If hysteresis overlaps at upper-and lower-limit, always OFF
*6: For information on standby sequences, see "5.6 Alarm adjustment
functions".
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B Alarm values

B Settings

Auxiliary output 2

assignment
] u( ] ]
(cH Lol
[l ol ]
[ NN

[N ]
L

e e e R e R |

* When using SP ramp, an alarm will activate during RUN with
respect to the SP after ramping, and during STOP an alarm will
activate with respect to the SP.

Operating point of alarm
(upper-limit alarm)

SP

SP after ramp

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

When upper- and lower-limit, upper- and lower-limit range, or lower
limit alarm with standby sequence is selected, the "Alarm upper limit"
and "Alarm lower limit" settings must be configured.

"Alarm value" must be configured when any other alarm type is
selected.

To output an alarm to the auxiliary output, the "Auxiliary output
assignment”, "Alarm type" and "Alarm value" settings must be
configured.

Outputting a lower limit alarm to auxiliary output 2 using CH 1 alarm 1
and an alarm value of 10.0°C

The following explains how to set "Auxiliary output 2 assignment" to
"CH 1 alarm 1" in "Control initial setting level 2"

1. Hold down the [] key at least 3 seconds to move from "RUN level" to
"Input initial setting level".

2. In"Input initial setting level", Display 3 shows "L .J".
Press the [_] key twice (less than 1 second each time) to move to "Control
initial setting 2 level".

3. In "Control initial setting 2 level", Display 3 shows "L .£".
Press the key repeatedly (less than 1 second each time) to select
"Auxiliary output 2 assignment".
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Alarm 1 type

Alarm value setting

[ e s s e

pu [ iy |
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{CH L

xR
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[Ny
L
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[ e s s e

! R N
o S0

e =

Bank 0 Alarm value 1

> 1
(IR
(A
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4. Press the [¥] to set the auxiliary output 2 assignment to "1: CH 1 alarm 1".

Set "Alarm 1 type" to "Lower-limit alarm" in "Alarm setting level".

5. Press the [_] key less than 1 second to move to "Alarm setting level".
The display will show "Alarm 1 type".

6. Press the A| key to select "3: Lower limit alarm®.

Set "Bank * Alarm 1 value " to "10.0°C" in "Bank setting level"

7. Hold down the [_] key at least 1 second to move to "RUN level".

8. Press the ] key three times (less than 1 second each time) to move to
"Bank setting level".

9. Press the (<@l key repeatedly to select "Bank 0 alarm 1 value".
Press the [A] key to change the value to "10.0".



4.12 Starting and stopping control I

4.12 Starting and stopping control

B Control run / Control stop

To start control, set "Run/Stop" to "Run". To stop control, set "Run/
Stop" to "Stop".

® MV at stop « If you wish to output during stop in standard control, set an MV of -
5.0 to 105.0% in "MV at stop". The initial setting is "0.0%".
(In heating/cooling control, set to -105.0 to 105.0%)

» In position proportional control, "Open", "Closed", or "Hold" state
can be selected in "MV at stop". In the "Open" state only the open
output is ON, in the "Closed" state only the closed output is ON, and
in the "Hold" state both open and closed outputs are OFF. The initial
setting is "Hold".

@ Operation at power « This selects the operation state when the power of the ESAR/ER is
ON turned on.
The following 3 selections are available.

Setting values Operation

Resumes the state of the system before the power

Continue was turned off.
Stop Control is stopped when the power is turned on.
Manual mode Enters manual mode when the power is turned on.

» Setting values for operation at power ON and additional items are
shown below.

CpEEHEm ey Additional items
power ON
Continue Run/Stop Hold
Auto/Manual Hold
MV From initial MV in auto mode
Hold in manual mode
Stop Run/Stop Stop
Auto/Manual Hold
MV Hold if in manual mode before
power off
MV at stop if in auto mode
before power off
Manual mode Run/Stop Hold
Auto/Manual Manual
MV Manual MV default at time of
power off if in manual mode
before power off
MV at stop if in auto mode
before power off (Note 1)

e The initial setting is "Continue".
» Set "Operation at power off" separately for each channel.

« When the control mode is set to cascade control, set "Operation at
power ON" for CH2.

Note 1: If the manual output mode is default value output, the default
value of manual MV default is output.
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B Settings

The procedure for stopping control is as follows:

=TT 1. Press the [<@ key repeatedly to select "~ -5: Run/Stop".
[ b e
(o [ RN
[Ny
PR N

[ e e e s ]

2. Press the [A] key to switch to "5ksP: Stop". The STOP indicator blinks and
control stops.

E=]
D
=
=
o
7]
o
(%]
=)
=
=
7]
(%]

for Basic Control

To resume control, follow the same steps to switch to "~&~: Run". The
STOP indicator goes off and control resumes.

Switching between run and stop is also possible by event
@ input or communication.

For event input switching, see "5.7 Using event input" (P.5-
29). For communication switching, see "5.9 Using com-
munication functions" (P.5-34).
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4.13 Performing manual control

B Manual mode

@ Standard type

@ Position
proportional type

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 manually set the MV or valve
nZo .

opening, set the "Manual/Auto" setting to "~A~d: Manual" or hold
down the key at least 1 second.

"MANU" lights up in the operation display while in manual mode.
The PV appears in Display 1, the MV appears in Display 2, and
"aRnl" appears in Display 3.

To change the MV, press the 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 level can be moved to in manual mode. However, "AT
Execute/Cancel" cannot be selected and does not appear in the
display.

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

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 SP mode of the secondary loop is local (cascade open).

* The secondary loop is in manual mode.

» "Operation at error" is taking place in the secondary loop.

When a potentiometer is connected, "MANU" lights up in the
operation display while in manual mode. The PV appears in Display

1, the valve opening appears in Display 2, and "AA~L" appears in
Display 3. When a potentiometer is not connected, Display 2 shows

To turn on open output, press the key. To turn on closed 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 screens can be moved to in manual mode. However,
"AT Execute/Cancel" cannot be selected and does not appear in the
display.

Switching between auto and manual is possible a maximum of
100,000 times.
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The procedure for switching to manual mode during control and
changing the MV is explained in the following.

€ When Auto / Manual is selected with the PF1 setting or PF2 setting
(Initially the PF1 setting is Auto / Manual.)

[} [l o}
(CH Lol
"
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"
Ll

e =

[ e e s s e
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{CH L

[N}
R N
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e =

[ e s s e

pu [ iy |
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[N

N
T
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e =

1. Hold down the key for Auto / Manual at least 1 second. The
MANU indicator lights up and the mode changes to manual.

To return to auto mode, hold down the key at least 1 second. The
MANU indicator goes off and the mode changes to auto.

¢ When Auto / Manual is not selected with either the PF1 setting or PF2 setting

[} [l ]
[

[Ny
(RO

e =

[ e
Sy -

|
T
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I xIv]

T
(o g BN
XN
[N

o P Y]
a1

oo o e e
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1. Press the [<2] key repeatedly to select "A-A: Auto / Manual'”.

2. Press the [Al key to switch to "AAnL: Manual". The MANU indicator lights
up and the mode changes to manual.

To resume control, follow the same procedure to switch back to "Rlta:
Auto”. The MANU indicator goes off and the mode changes to auto.

Switching between auto and manual is also possible by
event input or communication.

For event input switching, see "5.7 Using event input" (P.5-
29). For communication switching, see "5.9 Using com-
munication functions" (P.5-34).
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4.14 Changing channels

B Changing channels

Present value (PV) / SP (Display 2)

| a0
(CH Lol
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OUT1 OUT2 OUT3 OUT4 STOP RSP

@
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-
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~
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PF1

—
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PF2/CH
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4

()

& || A
(—) —||=

key

@ Level after
changing channels

@ Displayed setting
data after changing
channels

* On multi-point input type, 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" setting can be displayed.

« If the "Number of enabled channels” setting 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 1...

« After changing channels, the level will be that of the currently
displayed channel.

« When a manual mode channel is selected, the display will show the
manual operation screen of "RUN level".

« Displayed data after changing channels is as follows:

@ If the setting data of a displayed channel continues to be effective
after changing to a different channel, the setting data will be
displayed.

@If the setting data of a displayed channel will not be effective after
changing to a different channel due to a different control method

or other reason, the next effective setting data is displayed.
The following is an example of changing channels in "RUN level".

Present value (PV) / SP (Display 2) Present value (PV) / SP (Display 2)

'CH !:‘ ,: :'C‘ -‘CH “ ':‘ :': :':
’ . (@Eny ¢ @ ‘: ‘@mY ¢ @ny ¢ an
[N} key = (x|

LA ¥

I = I

# Setting data for selected
channel appears.

# On models with only a single
channel, the CH key is disabled.

( )
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, see "5.4 Display and key adjust-
ment functions" (P.5-19).
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4.15 Operational considerations

(1) About four seconds is required for the output 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

M Input shift

500°C

@ 2-point correction

Input shift input value 1

[

= |Input shift input value 2

Input shift value 1

L= = |Input shift value 2

[N
[N
L

5-2

Input adjustment functions

* Input shift is accomplished by 2-point correction.

 In the event that there is a large difference between the temperature
at the sensor position and the temperature at a location where a
temperature reading is required, with the result being that satis-
factory control is not possible, the temperature difference can be set
as an input shift value.

Displ
Isplay 4 Input shift value 2
A,
/
After adjustment
R Before
adjustment:
i Input shift value 1
)7 Y L > Input
0 Input shift Input shift
input value 1 input value 2
. . . Default
Setting data Setting range Units value

Input value for input shift 1 -19999 to 99999 EU -200.0

Input value for input shift 2 -19999 to 99999 EU 1300.0
Input shift 1 -199.99 to 999.99 EU 0.00
Input shift 2 -199.99 to 999.99 EU 0.00

« Straight-line correction is accomplished by setting the value required
to correct "Input value for input shift 1" in "Input shift 1", and the
value required to correct "Input value for input shift 2" in "Input shift
2". Different correction values may be required for "Input shift 1" and
"Input shift 2", and thus the slope of the line between the two points
may differ before and after correction.

« Input shift is set for each channel. The input shift settings for inputs 1
to 4 of a multi-point input type correspond to channels 1 to 4. First
select a channel with the key and then set the corresponding
input shift values.
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@ Obtaining input
shift values (2-
point correction)

[Preparations]

measured at the

same two points.

1. Set the input type based on the sensor.

Temperature readings are taken using the ESAR/ER at any two points
and the actual temperature at the required location (the object) is

2. Obtain a temperature sensor that can measure the temperature of the

® Procedure for
using 2-point
correction

object similar to that shown in Figure 1.

- 5008
500°C +
(A) E5AR Digital
Controller
.............................. T N
550°C _—sson
(B) Thermometer

(Figure 1. Configuration for input shift)

Correction will be performed of 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).

Set "Input shift 1" to the difference between the temperature of the object
(B) and the controller reading (A) when near room temperature,

| Object temperature (B) — Controller reading (A) ‘

and set "Input value for input shift 1" to the controller reading (A).

Set "Input shift 2" to the difference between the temperature of the object (B)
and the corresponding controller reading (A) when near the SP,

| Object temperature (B) — Controller reading (A) ‘

and set "Input value for input shift 2" to the controller reading (A).

. After configuring the settings, check the reading of the controller (A) and

the temperature of the object (B).
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.

Temperature indicated on machine (A)
A After adjustment

Indicated temperature
after adjustment - -

(ex. 550.0°C)
Indicated temperature - -

before adjustment
(ex. 500.0°C)

Indicated temperature

before adjustment - -t

(ex.40.0°C) _
Indicated temperature™

g Input shift

~C []
1 valuel [EL/

Before adjustment

Input shift value 2
L5852

after adjustment

P Temperature

(ex. 25.0°C) Room temperature Proximiiy of SPindicated on
(ex. 25°C) (ex. 550°C) thermometer (B)
1 1
Input shift Input shift
input value 1 input value 2
- Laod

(Image adjustment by point adjustment of Fig. 2.2)
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5-4

® Example of 2-point

correction

Input shift input value 1

Input shift value 1

[ e e s s e
‘-, ‘-

{
Lt

= - iz
= (=R R} N

Input shift value 2

TCC
Lalal
540400
LAdS

e =

The following is an example when the input type is K (-1) -200 to
1300°C

The temperature of the object will be obtained.

Room temperature: When (B) = 25°C
the controller reading is (A) =40°C

Temperature near the SP: When (B) = 550°C
the controller reading is (A) =500°C

In this case, the input shift values are obtained as follows:

Input value for input shift 1 = Controller reading (A) = 40 (°C)

Input shift 1
= Temperature of object (B) — Controller reading (A)
=25 - 40=-15.00 (°C)

Input value for input shift 2 = Controller reading (A) = 500 (°C)

Input shift 2
= Temperature of object (B) — Controller reading (A)
=550 - 500 = 50.00 (°C)
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B First order lag operation

1st order lag
operation 1: enabled
[ (]
N ]

oo e e

1st order lag operation

1 time constant

i (]l ‘ ‘
LomLeT

[Ny
L

L Add

oo o e e

B Move average

Move average
operation 1 enabled

Move average 1

[ e e s s s
",

SO0
[]
(]
(]

roiae s,

« First order lag operation serves as a filter for each input. For a multi-

input type, the operation is set for each of inputs 1 to 4 in "First order

lag operation 1 - 4".

To use first order lag operation, set "First order lag operation enable"
to "ON" (the initial setting is OFF). A time constant must also be set,
and this is selected so that the result of the operation is 0.63 times

the input data.

A
Input data
A _—
A \Operation result
0.63A
< n A Ti >
~ Time ime
constant
Setting data Setting range Units DN
value
First order lag operation OFF: Disabled, 3 OFF
1to 4: enable ON: Enabled
First ordgr lag operation 0.0 t0 999.9 Sec 0.0
1 to 4 time constants

« The move average operation reduces sudden changes in the input

due to noise and other factors, and can be enabled for each input.

» To use the move average operation, set "Move average enable"
"ON" (the initial setting is OFF).
< A count must also be selected in the "Move average" setting. Selec-
tions are 1, 2, 4, 8, 16, and 32 times.

A

Input data

Operation result

y

\ 4

Time
Setting data Setting range Units Default
value
Move average OFF: Disabled, j oFF
1to 4: enable ON: Enabled
Move average 1 to 4 1,2.4,8,16, 32 | |mes 1
(count)
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B Broken-line approximation

5-6

@ Relation to input

types
Broken-line
approximation 1: enabled
gy
L I N |
= ) 3
[
Broken-line

approximation 1 Input 1

[ e s e e

Cor
o

-
Lt
-

e =

Broken-line
approximation 1 Output 1

This function is used to correct non-linearity in the input. Twenty
broken-line approximation operation points are available for input 1.

To use broken-line approximation, set "Broken line approximation
enable" to "ON" (the initial setting is OFF).

Broken-line approximation includes the settings "Broken-line approxi-
mation 1 Inputs 1 to 20" and "Broken-line approximation 1 Outputs 1 to
20". Normalized data is used to set the values such 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 such that the lower-limit of the input setting range for input 1
is 0.0000 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, 190.0°C, the values are set as follows:

Operation result
A

>

Display value
400.0°C«1.000

295.0°C«0.750

-20.0°C«-0.000

i P Input
0.000 0.500 1.000
(-20.0°C) (190.0°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"
Setting data Setting range Units DU
value
Broken-line OFF: Disabled, 3 OFF
approximation 1: enable ON: Enabled
Broken-line
approximation 1: Input 1 -1.999 t0 9.999 - | 0.000
to Broken-line
approximation 1: Input 20
Broken-line
approximationl: Output 1 -1.999 t0 9.999 - | 0.000
to Broken-line
approximation 1: Output 20
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B Extraction of square root operations

Square rogt extrﬁctcijOn » A extraction of square root operations is available for each input to allow
operation 1 enable direct input of the signal from a pressure differential flow meter.

T | !
Bl T | » To use square root extraction, set "Square root extraction enable” to

ar "ON" (the initial setting is OFF).
::::é‘: * The square root extraction function includes the "Low-cut point"

_ setting such that when the result of the operation is below the low-
oo extraction cut point, the result is set to "0". The low-cut point is set for each
Sl input using normalized data such that the lower-limit of the input
setting range is 0.000 and the upper-limit is 1.000.

A

"
Ak
e P Operation result

oo o e e

/ Low-cut point
Input data
Setting data Setting range Units ST
value

Square root extraction OFF: Disabled, B OFF

1to 4: enable ON: Enabled
Square root extraction 0.000 to 9.999 EU 0.000

low-cut point 1 to 4

B Other input adjustment functions

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

« Line noise reduction: Input initial setting level

 Display digits after PV decimal point: Input initial setting level
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5.2 Control functions

B SP ramp

5-8

SP ramp time unit

Co_t
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SP ramp rise value

[

SP ramp fall value
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Set point during SP ramp
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@ Operation at

startup (SP ramp)

The SP ramp function limits the amount of change of the SP to a set
rate. When this function is enabled and the amount of change exceeds
the set rate, a space that limits the SP is created as shown in the
diagram below

During SP ramp, control takes place not by changing the SP, but
rather by using a value that is limited by the set rate of change (this is
called the ramp SP).

On the ESAR/ER, an "SP ramp rise value" and an "SP ramp fall value"
can be set separately.

SP
A

«—— SPramp ——>

SP after change

SP ramp
rise value

SP ramp time units

SP before change

¥ P Time

Change point
The rate of change during SP ramp is set in "SP ramp rise value", "SP
ramp fall value", and "SP ramp time unit".

The initial settings for "SP ramp rise value" and "SP ramp fall value"
are "0", which means that SP ramp is disabled.

"EU/sec", "EU/min" or "EU/hour" can be selected for "SP ramp time
unit”. The initial setting is "EU/min".

The ramp SP can be viewed using "Set point during SP ramp".

When the power is turned on (including operation startup), the PV is
regarded as the pre-change SP.

SP ramp operation at startup depends on the relation between the PV
and SP as follows:

When PV < SP When PV > SP
SP
1 SP
-~ ramp-
PV Falling
SP i
1
1
R ! R
t Time ' Time
Power on Power on
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@ Limitations during  « AT starts at the SP during ramp.
SP ramp e The ramp SP at AT startup is held during AT.
e SP ramp is disabled when operation is stopped.

« The SP ramp control begins with SP start after recovery from a
sensor error. (Control begins about 1 second after recovery from a
sSensor error.)

* When a sensor error occurs, the goal SP takes effect and the alarm
function operates with respect to the goal SP.

Setting data Monitor and setting Units Default
range value
SP ramp SP value EU -
monitor
SP ramp rise value 0 to 99999 *2 *1 0
SP ramp fall value 0 to 99999 *2 *1 0
S: EU/sec, - 1
SP ramp time unit M: EU/min, (EU/min)
H: EU/hour

*1 EU/sec, EU/min, or EU/hour depending on the "SP ramp time unit"
setting
*2 The decimal point position depends on the input type.

B Banks
* Up to eight banks can be created. Each bank is used to store an SP
(local SP), alarm value, and a PID Set No..
Bank No. 0 1 oo 7
Local SP 200.0 | 500.0
PID Set No. 0 0
Alarm value 1 to 4 240 300
Alarm value upper limit 1 to 4 40 30
Alarm value lower limit 1 to 4 40 30
® Local SP » The "Local SP" is the SP that is used during operation. The SP
Local SP value that appears and can be set in the PV/SP setting screen in
S T =] "RUN level" is the local SP value of the currently executing bank
Ll number.
Y » The bank number appears as the leading digit of the setting data.

oo o e e
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@® PID Set No. » To select and use a PID Set No., select 1 to 8 and then specify one
PID* Set No. of PID Set No. 1 to 8 for each bank.
N Mo + Normally the initial setting "0: Auto selection” is used. To use this
(o LT '-'_" setting data, see "M PID sets" (P.5-12).
) b_','_', » To check the bank number, view the leading digit of the setting data.
L.
® Alarm values » Set alarm values for alarms 1 to 4 according to the alarm type.
Alarms that have "Alarm type" set to "0: Alarm function OFF" are not
Alarm value 1 displayed.
:CH :"l :::: - ’0 e See "4.11 Using auxiliary output" (P.4-23) for the setting procedure.
nn » To check the bank number, view the leading digit of the setting data.
'L 'ﬂﬁ’"

oo o e e

OO
LN L
"

e =

Alarm lower-limit value 1

[ e e s s e
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[N}
[N
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| Operation procedure The procedures for setting the local SP and PID Set No. in Bank No. 2
and for running Bank No. 2 are explained in the following.

Bank No. 0 1 2 coc 7
Local SP 250.0
PID Set No. 3
RUN level RUN level (PV/ISP/MV)
| ST y]
(cH Lt
[N}
AR X
Bank display selection 1. Press the [] key repeatedly to move to "Bank setting level" (Display 3
::'::",::',:‘ shows L hnH).
D [t
o>z 2. Use the keys to set "Display bank selection” to "2".
[} |
L.an

e =
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Local SP
] N Il (]
{CH [ B [}
" -0
w2500
) |
-
PID* set No.
2007 4
LJouu
=3
A
LhnH

@ Bank specification
by key input

Bank No.
] Ll
(cH Lo
= Ol
) s |2
LS

e =

Present value (PV) / SP / Bank No.

[ s e s s e

] |l ]
{cH Lol
2500

L a Ll

e =

3. Press the (<@l key to select "Local SP".

4. Use the keys to set the value to "250.0".

5. Press the [c@l key to select "PID Set No.".

6. Use the keys to set the value to "3".

To use a bank, specify it by event input, key operation, or communi-
cation.

7. Press the [ key repeatedly to move to "Adjustment level" (Display 3
shows L Ad ).

8. Use the keys to select "2" to execute Bank No. 2.

9. Press the [] key repeatedly to move to RUN level, and then press the
key to move to "PV/SP/Bank No.".

5-11
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B SP limits

SP setting upper limit

SP setting lower limit

[ e Y

] c) )
6 JnTh
-2ongn
[}
L.
W PID sets
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The SP setting upper and lower limits can be set within the input
setting range.

If SP limits are set and the SP (local SP) falls outside the limits, the SP
will be changed to either the upper or lower SP limit.

Example: Initially the SP is 200°C, the SP setting upper limit is
300°C, and the SP setting lower limit is 100°C. If the SP
setting upper limit is changed to 150°C, the SP will fall
outside of the SP limit range of 100 to 150°C, and thus will
be changed to 150°C.

If "Input type", "Temperature units", or scaling is changed, the upper
and lower SP 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

4 ---—

i | Target limit |
i v v >
Setting range ; : Y % >
b Change to s B .
! ' upper-limit value é/ X :(settlng not possible)
Change SP | % L
upper limit o C ~- 7 oP
\\\ /Input temperature’setting range. |/’
l g ~
When input type v e v SP
is changed 'y ry >
C B
O (setting is possible)

4 Set value (in general) ¥ Upper-and lower SP limit
v Upper and lower-limit of sensor

« The ESAR/ER allows setting data to be grouped for use in PID
control. A group of setting data is called a PID set. PID sets consist
of the following setting data.

PID Set No. 1 2 ees 8

P (Proportional band) 20.50 35.70

| (Integral time) 240 300

D (Derivative time) 40 30

MV upper limit 105.0 95.0

MV lower limit -5.0 5.0

Automatic selection range 200.0 400.0

upper limit

» Select PID Set No. in "Display PID selection" of "PID setting level",
and set the data for each PID.
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Operation procedure

Display PID* selection

@® PID set automatic
selection

PID* set

Automatic selection
range upper limit

200.0

400.0

<JPV (present

500.0

value(PV)) 24.00

600.0

700.0

800.0

1000.0

0 N[O |~ |W([(N |-

1300.0

— Internal fixed

value: 999.9% FS

Set "P" (proportional band) of PID set 3 to 50.00 %FS.

1. Pressthe [] key repeatedly to move to "PID setting level" (Display 3 shows
LPOd).

2. Use the keys to set "Display PID selection" to "3".

3. Press the key to select "P (Proportional band)". To check the bank
number, view the leading digit of the setting data.

4. Use the keys to set the value to "50.00".

A PID Set No. (1 to 8) is set in "PID Set No." in "Bank setting level".
For this reason, PID control parameters different from the selected
bank can be used during operation.

If "PID Set No." is set to "0", the PID set is automatically selected
(PID auto selection) according to previously set conditions.

When "PID Set No." is set to "0" in a bank, the PID set is automatically
selected according to previously set conditions.

In the example at left ("PID set selection data" 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

"PID automatic selection range upper limit" is set so that the value
increases as the PID Set No. increases.

However, note that the value for PID Set 8 is internally fixed at
"Automatic selection range upper limit" = 999.9% FS.

To prevent chattering when changing PID sets, hysteresis can be set
in "PID set selection hysteresis".

PV or DV (deviation) can be selected for the "PID set selection data".

Default

Setting data Setting range Units value

0: Auto selection
Banks 0 to 7 PID Set No. 1108 PID Sets 1 to 8 - 0

PID Sets 1 to 8 Automatic

selection range upper limit -19999 10 99999 EU | 14500
PID set selection data 0: PV, 1: DV - 0: PV
;ISD set selection hystere- 0.10 t0 99.99 %ES 050
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B Disturbance overshoot adjustment

Disturbance overshoot
adjustment functionenabled

[ e e s s e

@ Disturbance gain

Disturbance gain

@® Constant at
disturbance

Constant at disturbance

[

5-14

Temperature

The disturbance overshoot adjustment function adjusts the control
waveform when a disturbance occurs.

To use this function, set "Disturbance overshoot adjustment
function" to "ON" (the initial setting is "OFF").

The disturbance response waveform can be adjusted using the
"Disturbance gain" and "Constant at disturbance" settings.

The "Disturbance gain" setting can be increased to reduce
overshoot when a disturbance occurs.

The "Disturbance gain" setting can be decreased to increase
overshoot when a disturbance occurs.

When "Disturbance gain" is set to "0", the disturbance overshoot
adjustment function does not operate.

.- When disturbance gain is 1

VRN
Temperature . * . When disturbance gain is -0.5
A\
11 \ A\ . When disturbance gain is 0
\,\,,, ,,,,,, When disturbance gain is 0.5
SP

Time

The reset time after a disturbance can be lengthened by increasing
the disturbance time constant. (The default value "1" is normally
used for the disturbance time constant. In the event that adjustment
of the disturbance gain alone is not sufficient, this value can be
adjusted for fine-tuning.)

When constant disturbance is 1

A
When constant disturbance is 2

SP =~..

e
!

Time

* The waveform may vary from that in the diagram depending on

differences in the object of control and differences in PID values.
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@ Conditions for activation of disturbance overshoot adjustment

Disturbance rectification band
{ 12 0

foH Do |

e =

Disturbance judgement width

« If the deviation is greater than the "Disturbance judgement width"

after the PV is rectified to the "Disturbance rectification band", the
disturbance overshoot adjustment function activates.

« 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 does not activate in the following

situations:

« When "Disturbance rectification band" or "Disturbance judgement
width" is set to "0".

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

e During AT

» During ON/OFF control (P = 0.00)

* During PD control (I = 0.00)

* The units for the "Disturbance rectification band" and "Disturbance

judgement width" settings are % FS. As such, if the input type is
K(1) -200.0 to 1300.0°C and you wish to set the "Disturbance
judgement width" to 15.0°C,

15.0°C/1500.0°C x 100 = 1.00 %FS

hence "1.00" should be set.

Disturbance

Temper- Disturbance overshoot adjuster does not operate rectification
awre | N jband
. =l
N Disturbance
""""""""""""""""""""""""""""""" ju_dgement
Disturbance overshoot adjuster operates width
Tin;e
Setting data Setting range Units DEEUIE
value
Disturbance overshoot OFF: Disabled, B OFF
adjustment enable ON: Enabled
Disturbance gain -1.00to 1.00 - 0.65
Disturbance time constant 0.01 to 99.99 - 1.00
Disturbance rectification 0.000 to 9.999 %ES | 0.000
band
\,szzmrba”ce Judgement 199.991099.99 | %FS | 0.00
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5.3 Output adjustment functions

B MV limit

Upper limit value of
MV limit

[ e Y

Lower limit value of
MV limit

5-16

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

When using ON/OFF control, the MV will be the MV upper limit
when output is ON and the MV lower limit when output is OFF.

The MV limit function does not operate when floating control is
selected on a position proportional type.

The following MVs take precedence over the MV limit function.
Manual MV default

MV at stop

MV at PV error

The "MV upper limit* and "MV lower limit* can also be set in each
PID set.

Output

0,
Upper limit value of jo=== 100%

MV limit

Lower limit value of
MV limit

* In the case of heating/cooling control, overall upper and lower limits

are set for heating and cooling. (Separate limit settings are not
possible.)

Output Heating side MV Cooling side MV
- F=-
A
A ’
Lower limit value of s !
MV limit

Upper limit value of
MV limit
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B MV change rate limit

MV change rate limit (heating)

=

Setting data Setting range Units D\gﬁj Lélt
Standard control:
0,
o MV lower limit + 0.1 to 105.0 % 100.0
MV upper limit Heatina/cool I
eating/cooling control: 0
0.0 to 105.0 & 100.0
Standard control:
0,
-5.0 to MV upper limit - 0.1 & 0.0
MV lower limit Heatina/cool I
eating/cooling control: 0 i
-105.0t0 0.0 & 100.0

The MV change rate limit is used to set a maximum allowed change
per second in the MV (or in the opening of a valve in the case of a
position proportional control type). If a change occurs in the MV that
exceeds this setting, the MV is changed by the set limit each second
until the required change is attained. When the limit is set to "0", the
function is disabled.

For standard control, use "MV change rate limit (heat)". "MV change
rate limit (cool)" cannot be used.

For heating/cooling control, separate limits can be set for heating
and cooling. "MV change rate limit (heat)" is used for heating and
"MV change rate limit (cool)" is used for cooling.

The MV change rate limit cannot be used in the following conditions:
* Manual mode
* 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 only wish to limit the rate of increase in the MV, set the "MV
change rate limit mode" to "1".

Setting data Setting range Units DB
value

MV change rate limit | 4 5 15 100.0 %isec | 0.0
(heat)
MV change rate limit | 4 5 15 100.0 %isec | 0.0
(cool)
MV change rate limit 0: Increase/Decrease 3 0
mode 1: Increase only
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Bl MV at Stop

MV at stop

[ e s s e
- ’-
- ‘e

L [
Iy
Ll

LAd

s e s | e e [ s e |

B MV at PV error
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MV at error

» This specifies the MV when control is stopped.

In heating/cooling control a negative value is used for the cooling
MV, thus when "MV at Stop" is positive, the MV will be sent to the
heating output, and when negative the MV will be sent to the cooling

output.

The initial setting is "0.0", which means there is no output at stop for
either standard or heating/cooling control.

Setting data Setting range Units Default
value
-5.0 to 105.0
(Standard control)
MV at Stop % 0.0
-105.0 to 105.0
(Heating/cooling control)

e Ty
Rl

{ P i
ICH L[N Ry
xRl
[
LAdS

oo o e e

Note: The order of priority of the MV settings is
Manual MV default >at Stop > MV at PV error

This setting is used to output a fixed MV when an input error PV error
or remote SP input error occurs.

When position proportional control is selected, "MV at PV error" also
functions when a potentiometer input error occurs (when "Operation at

potentiometer input error" = "Stop" or "Closed").

When control is stopped, "at Stop" takes precedence. In manual mode,
the manual MV default takes precedence.

Setting data Setting range Units DEEIE
value
-5.0to 105.0
MV at PV error (Standard control)
% 0.0
(Standard type) -105.0 to 105.0
(Heating/cooling control)
-1: Closed output ON
(Valve completely
MV at PV error 0: l(\)lrc))egt)n ut (valve
(Position propor- ' P - 0

tional type)

opening hold)
1: Open output ON

(Valve completely

closed)

Note: The order of priority of the MV settings is
Manual MV default >at Stop > MV at PV error
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5.4 Display and key adjustment functions

M Display scan

@ Display scan start/
stop

Begin display scan
after power on

Display scan period
Cr_L

o | A

[ e e e s ]

Display scan is used to automatically change display channels on a
multi-point input type.

This function only applies to channels that are enabled in the "Number
of enabled channels" setting.

If the "Number of enabled channels" is "3", channels 1, 2, and 3 are
displayed.

Display scan can be started automatically after power-on or by
pressing the key.

To stop display scan, hold down the key for at least 1 second.

Use the "Begin display scan after power on" and "Display scan period"
settings to specify how display scan operates.

Setting values i
E S;ignd:f?é?y Display scan
Begin display scan | Display scan usin ke
after power on period power on 2 U
OFF 0 (=OFF) . Disabled
Disabled
1to 99 Enabled
ON 0 (=OFF) Disabled Disabled
1to 99 Enabled Enabled

* When display scan is enabled, use the key to start or stop
display scan.

e To start display scan, hold down the key in the Operation,
Adjustment, Adjustment 2, Bank setting, PID setting, Approximation
setting, or Monitor item level. Display 1 starts to blink after the key is
held down for 1 second, and after the key is held down for another 2
seconds, the display stops blinking and display scan begins.

« If the key is held down for more than 1 second during display
scan, display scan will stop.

 During display scan, only the key is enabled. To use any other
keys, display scan must first be stopped with the key.

e Channel display in manual mode shows the manual operation
screen.
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& Example of display scan operation

5-20

l Power on l

Initial state

Present value (PV) / SP (Display 1) -

g 0000 ) 5 Iy
hon A Al A0 0 A0 ; Lol
= Qoo . (NN
~ RO O O R | H (N R R A
0000 o0 : N
R m : L0
Auto startup after power onl : J Start using key
i« "Begin display scan after power on" is "ON" . "Display scan period" is other than "0"
i o "Display scan period" is other than "0" R ] R e R L L L

Blinks after 1 second
Present value (PV) / SP (Display 1)

?::&\' i:?/
)

-

( L)
L. CH

- e

(N

)
o
[

N

-\

L)
<
u
=n
=

(ng]
Iy
Y

-
[
=
R
[

-
4
-
4

-
g
RS
g

Present value (PV) / SP (Display 2) Display scan
o= Operation
5 O
L cH puy NN
N N ] -
[ Ny NN |
(N 1
Ll I
e 1
Display automatically changes to next channel :
when the period in "Display scan period" elapses. 1
T o o oo o e o e e o e e e e e e e e M M M M M M M M M M Sl S M M M M e M M e M M M M e e e e -l

Stop display scan
1 second or more

[ Ry U

Present value (PV) / SP (Display 1) Normal operation

s e s ) — ) S— N —

Crr
[}

Channel indication is not updated when display scan stops
(in above example, display remains at channel 2)



5.4 Display and key adjustment functions I

B PF settings (function keys)

PF1 setting

e The and serve as function keys, and the functions of these

keys can be selected.

* Note that on a multi-point input type, the key functions as a

key, and thus it cannot be used as a function key (the "PF2 setting"
does not appear). However, the key can be used as a function key if

the number of enabled channels is set to "1".

Setting Description Function
values
OFF: afF Disabled Does not function as a function key.
RUN: ~in Run Run currently displayed channel.
STOP: 5kaf Stop Stop currently displayed channel.
R-S: -5 Run/Stop Switch between run and stop for currently displayed
channel.
ALLR: RLL~ Run all Run all channels.
ALLS: RLL Stop all Stop all channels.
AT: RE AT Execute / Cancel Switch between AT execute and AT cancel.
AT run is executed for the currently selected PID set.
BANK: &AnH Bank selection Switch through the bank numbers (adds 1 to the current
bank number).
A-M: R-A key Switch between auto and manual.
PFDP: PFdF Monitor/Setting item Display monitor/setting item.
Select "Monitor / Setting item 1" to "Monitor / Setting
item 5" (Special function level).

e Hold down the PF1 or PF2 for at least 1 second to execute the
function selected in "PF1 setting" or "PF2 setting".

If "Monitor / Setting item" is selected, the display will scroll through
monitor/setting items 1 to 5 each time you press the key.

* The initial settings for the function keys are as follows:

PF1 setting: "A-M" (*M key)
PF2 setting: "R-S" (run/stop toggle)

* The function keys are only effective in the Operation, Adjustment,
Adjustment 2, Bank setting, PID setting, Approximation setting,
Monitor item level, and Protect levels.

The keys are only effective when "PF key protect” is "OFF".

* "Operation adjustment protect” and "Setting change protect” do not
apply to the function keys.

"Run/Stop" and "Bank No." parameter settings can be changed
and saved using a function key if the key is set to the corre-
sponding function.
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@ Monitor/Setting item

PF1 monitor / Setting item 1

[ e e s s e Settlng

I 0
- item 5

==

:.‘:. I litems
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"PF1 setting" or "PF2 setting" can be set to "Monitor/Settings (FFdF)"
to display monitor/settings using a function key.

The content to be displayed is set for each channel in "Monitor /
Setting item 1" through "Monitor / Setting item 5" of the corresponding
function key.

The selections are shown in the following table (for the setting (or
monitor) ranges, see the respective explanations of the setting data).

Setting L Remarks
Description
value Monitor/Setting Display
0 Disabled
1 PV/SP/Bank No. Can set (SP) -
2 PV/SP/MV Can set (SP) -
3 PV/Deviation Monitor only -
4 Proportional band (P) Can set P
5 Integral time (1) Can set Py
6 Derivative time (D) Can set o
7 |Alarm 1 Can set AL-1
8 | Alarm upper limit 1 Can set AL H
9 | Alarm lower limit 1 Can set AL
10 |[Alarm2 Can set AL-2
11 | Alarm upper limit 2 Can set RLH
12 Alarm lower limit 2 Can set ALl
13 |Alarm 3 Can set AL-3
14 | Alarm upper limit 3 Can set AL 3H
15 | Alarm lower limit 3 Can set AL 3L
16 |Alarm 4 Can set AL-M
17 | Alarm upper limit 4 Can set L HH
18 | Alarm lower limit 4 Can set ALHL
19 Bank No. Can set LRA

#Displaying "Monitor/Setting item"
To display "Monitor/Setting item", press the function key in
Operation, Adjustment, Adjustment 2, Bank setting, PID setting,
Approximation setting or Monitor item level.
Press the key repeatedly to scroll from "Monitor/Setting item 1" to
"Monitor/Setting item 5". After "Monitor/Setting item 5", the display
changes to the first parameter in RUN level.

* If any of settings "Monitor/Setting item 1" through "Monitor/Setting
item 5" are disabled, those settings will not appear and the display
will show the next enabled setting.
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* If another key is pressed during display of "Monitor/Setting item",
the following will take place:

« If the mode or level key is pressed, the first parameter in RUN
level will appear.

« If a function key set as a channel key is pressed, the channel
will change and the first parameter in RUN level of the new
channel will appear.

« If the other function key is pressed and it is also set to "Monitor/
Setting item", the "Monitor/Setting item" of that key will appear.

« If the other function key is pressed and it is set to a function
other than the above (such as the key), that function will
activate.

* Display 3 operates as follows during Monitor/Setting item
 If PV/SP/Bank No. is displayed, Display 3 shows the bank
number.
« If PV/ISP/MV is displayed, Display 3 becomes a monitor that
shows the MV.
« In cases other than the above, the display goes off.

B Other display and key adjustment functions

Other display and key adjustment functions are available. These
functions are explained in "Section 8 Setting data".

» "PV/SP" display screen selection : Display adjustment level

» Bar graph display item (ES5AR only) : Display adjustment level

 Display auto reset : Display adjustment level
 Display refresh period : Display adjustment level
* Monitor item level setting : Display adjustment level

 Display digits after PV decimal point : Initial setting level
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5.5 Protecting settings

B Protect

5-24

@ Operation
adjustment protect

RUN adjustment protect

[ e e s s e

= D10,

@ Initial setting
protect

Initial setting protect

il xR
Pl

The protect function is used to restrict access to settings in order to
prevent accidental changes to the settings.

Protect functions include "Operation adjustment protect”, "Initial setting
protect", "Setting change protect", and "PF key protect".

This function restricts key operation in Operation, Adjustment,
Adjustment 2, Bank setting, PID setting, Approximation setting and
Monitor item levels.

Operation Bank setting
Setting Adjustment/ PID setting
value Adjustment 2 Approximation
"PV/SP" | Other setting
Monitor item
0 © © © ©
1 © © © X
2 © © X X
3 © X X X
4 O X X X

* ©: Can display and change
* (O:Candisplay

X: Cannot display or move to level
The default value is "0".

This setting restricts access to Input initial setting, Control initial
setting, Control initial setting 2, Alarm setting, Display adjustment, and
Communications setting levels.

Move to Control initial setting /

Setting Move to input initial | Control initial setting 2 / Alarm
value setting level setting / Display adjustment /
Communications setting level
Allowed (Displays
0 "Move to special func- Allowed
tion setting level")
Allowed (Does not dis-
1 play "Move to special Allowed
function setting level")
2 Prohibited Prohibited

« When "Initial setting level protect” is set to "2", nothing happens
when the level key is held down to move to Input initial setting level
from Operation, Adjustment, Adjustment 2, Bank setting, PID
setting, Approximation setting or Monitor item level (the blinking
display to indicate movement to another level also does not appear).

"Initial setting level protect" is initially set to "0".
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@ Setting change
protect

Setting change protect

DN ]
g il

e =

® PF key protect

PF key protect

[ e e s s e

[ ] il ]
ol il il

e =

This function prevents use of the keys.

Setting Description
value
OFF Keys can be used to change settings.
ON Keys cannot be used to change settings. (However, set-

tings can be changed in Protect level.)

» The initial setting is OFF.

This function prevents use of the PF1/PF2 keys.

Setting Description
value

OFF PF1/PF2 keys are enabled.

ON PF1/PF2 keys are disabled.

(Prohibits use as a function key or a channel key.)

» The initial setting for "PF key protect” is "OFF".
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5.6 Alarm adjustment functions

B Alarm hysteresis

Alarm 1 hysteresis

B Standby sequence

Standby sequence reset

5-26

@ Standby sequence
restart

» Hysteresis can be applied when alarm outputs switch on and off, as
shown below.

Upper-limit alarm Lower-limit alarm

Alarm hysteresis Alarm hysteresis
ON -———-- ON
A A
OFF y OFF y
A A
Alarm value Alarm value

« Alarm hysteresis can be set separately for each alarm in "Alarm 1 to
4 hysteresis".

« All default values are "0.02" (%FS).

» "Standby sequence" is used to delay alarm output until the PV
leaves the alarm range once and then subsequently enters it again.

» For example, in the case of a lower-limit, 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 switch on.
However, if "With lower limit standby sequence” is selected, the
alarm output will not switch on until the PV rises above the alarm set
value and out of the alarm range, and then falls below the alarm
value a second time.

» The standby sequence is canceled when alarm output occurs, and
then restarts based on conditions specified in the "Standby
sequence reset” setting.

» Condition A:
Operation startup (including power on), or when the alarm value
(alarm upper- and lower-limit) or input shift (input value for input shift
1, input shift 1, input value for input shift 2, or input shift 2) is changed,
or when the SP is changed.

« Condition B:
At power on

» The "Standby sequence reset" setting is common to Alarms 1 to 4.

« The initial setting is "0: Condition A".
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B Alarm latch

Alarm 1 latch o
[} [ T B
IcH Ly

temperature.

e The initial setting is "0: OFF".

M Close in alarm/Open in alarm

Auxiliary output 1 open in alarm

[ e e e e e e

n in alarm

before output.

-
o

-
Ly Do

[ e e [ e [ e ]

« The initial setting is "~-a: Close in alarm".

The Alarm latch function is used to make an alarm output that has
switched on remain on until the power is turned off, regardless of the

» The alarm latch state can be canceled by turning the power off or by
a communication command.

« Alarm latch is set separately for each alarm in "Alarm 1-4 latch".

* When close in alarm is selected, an alarm output state is output as-
is. When open in alarm is selected, the alarm output state is inverted

Close in alarm/Open in alarm is set separately for each auxiliary
output in "Auxiliary output 1-4 non-exiting".

Auxiliary - .
Setting data output ARl C_)pe_ratlon
; output indicator
function
Close in ON ON On
alarm: n-a OFF OFF Off
Openinalarm; ON OFF On
n-L OFF ON Off

* When the power is turned off and for about 2 seconds after the
power is turned on, the auxiliary outputs are OFF (open).

@ Alarm operation
summary

Alarm value »

PV

Alarm type: With lower-limit standby sequence

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e The following example summarizes alarm operation ("Lower limit
alarm standby sequence” and "Close in alarm" are selected).

l Alarm hysteresis

» Time

Alarm output function

Alarm output

A
Cancel standby sequence

ON

OFF
ON (closed)
OFF (open)
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Display Setting data Level Use
characters name (Display 3)
Alarms 1to 4 Alarm setting
ALk %
ALE Type ©.3) Sets the alarm type
Atk Alarms 1to 4 Alarm setting | Alarm output latch
=c Latch ‘.3 (hold)
Al M Alarms 1to 4 Alarm setting | Alarm output
- Hysteresis ¢.3) hysteresis
- Standby Alarm setting | Sets standby sequence
~E5E , »
seguence reset | (L.3) restart conditions
Auxiliary Alarm setting :
Sb % n outputs 1to4 | (L.3) Qlose in alarm/Open
; in alarm
Open in alarm
*:1to4
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5.7 Using event input

« Eventinput can be used on the E5AR-LILIB (2-input), ESER-LIIB(2-

point), ES5AR-LILID (4-point), E5ER-LIID (4-point), and E5AR-
LICIDB (6-point).

« An order of priority exists for event input, key operation, and commu-

nication settings, with the most recent setting taking precedence.

» Operation changeover takes place when event input switches "OFF

— ON" and "ON — OFF".

B Event input allocation

Event input 1 assignment

o,
DO

D W

e =

® Communication
write OFF/ON

» Function settings for event input using external contact input are

configured using "Event input allocation 1 to 6".

< On a multi-point input type, assignment data can be set for channels

2 and higher as appropriate for the number of channels.

Eventinput  Event input assignment /Channel 1

EV1 Write via communication OFF/ON 2

EV2 Channel 1 Bank No. (bit 0)

EV3 Channel 1 Bank No. (bit 1) 72

EV4 Channel 1 Bank No. (bit 2) *7Q

EV5 Channel 1 run/stop g —

EV6 Channel 1 auto/manual 1

Channel 1 SP mode (remote/local) 1| |
. -
| Channel 2 SP mode (remote/local) [—1__|
I

T T T TS T T SO O T T T IO TOrerT

« When the event input is ON, setting data can be written with the
communication function and the "CMW" indicator lights up. The
content of the event input is reflected in "Communication OFF/ON"
(Adjustment level).

This setting data is an operation command that is common to all
channels.

» Operation is as follows based on the event input ON/OFF state.

Event input Description
OFF Write via communication OFF
ON Write via communication ON
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@® Bank No.
(Bits 0 to 2)

® Run/Stop

® Auto / Manual

The bank number is specified by the event input ON/OFF state. The
content of the event input is reflected in "Bank No." (Adjustment level).

This setting data is an operation command that is particular to a
single channel.

Operation is as follows based on the event input ON/OFF state.

Event input

Bank No. Bank No. Bank No. Description

(Bit 0) (Bit 1) (Bit 2)
OFF OFF OFF Run Bank No.O
ON OFF OFF Run Bank No.1
OFF ON OFF Run Bank No.2
ON ON OFF Run Bank No.3
OFF OFF ON Run Bank No.4
ON OFF ON Run Bank No.5
OFF ON ON Run Bank No.6
ON ON ON Run Bank No.7

To use eight banks (Banks 0 to 7), 3 event input points are required.

When the event input is ON, operation is stopped and the "STOP"
indicator lights up. The content of the event input is reflected in
"Run/Stop" (Run level).

This setting data is an operation command that is particular to a
single channel.

Operation is as follows based on the event input ON/OFF state.

Event input Description
OFF Run
ON Stop

When the event input is ON, the mode switches to manual and the
"MANU" operation indicator lights up. The content of the event input
is reflected in "Auto / Manual" (Run level).

This setting data is an operation command that is particular to a
single channel.

Operation is as follows based on the event input ON/OFF state.

Event input Description
OFF Auto
ON Manual




5.7 Using event input I

® SP mode

This function is only effective when the control mode is control with
remote SP.

When the event input is ON, the remote SP (RSP) is used as the SP
and the "RSP" operation indicator lights up. When the event input is
OFF, the local SP (LSP) is used as the SP. The content of the event
input is reflected in "SP mode" (Adjustment level).

This setting data is an operation command that is particular to a
single channel.

Operation is as follows based on the event input ON/OFF state.

Event input Description
OFF Local SP mode
ON Remote SP mode
Setting data Level

=pinloel name (Display 3) Use
- Event input 1 to 6 | Control initial Specify event
Cou . . ) .

assignment setting 2 (L.£) input

¥:1t06

5-31



I Section 5 Functions and Operations

5.8 Using transfer output

B Transfer output settings

@ Control / Transfer
output assignment

@ Transfer output
scaling

5-32

 For transfer output, use an output that is not used for control output.

» Transfer output can be used to output one of the following 6 types of
data as selected in "Control / Transfer output assignment”. For more
information, see "8.11 Control initial setting 2 level (L.£) Control /
Transfer output 1 to 4 assignment (P.8-46).

SP, ramp SP, PV, MV (heat), MV (cool), valve opening

Note that the heating and cooling MVs can only be output from a
standard type, and the valve opening can only be output from a
position proportional type with a potentiometer connected.

Output Control / Transfer output assignment /Channel 1

OUT1 Channel 1 control output (heat side)

OuUT2 Channel 1 control output (cool side)

OuUT3 Channel 1 SP 2

ouT4 Channel 1 ramp SP —
Channel 1 present value (PV) —E
Channel 1 MV (heat side) —
Channel 1 MV (cool side) ]
Channel 1 valve opening __a

Channel Z MV (heat Side) ]
Channel 2 MV (cool side) _—

Channel 3 MV (Neat Side) _—

Channel 4 MV (heat side)

» Scaling of the output value can be performed using "Transfer output
upper limit" and "Transfer output lower limit". 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 setting data. The following diagram
shows an example of scaling the heating MV.

Transfer output Transfer output
(mA) (mA)
4 4 Scaling enlargement

20| -

4| ---- R

o L > MV (%) 5 Y g Ve
Upper-limit Lower-limit Lower-limit Upper-limit
value: 0 value: 100 value: 10 value: 80
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« If the "Input type", "Scaling display value 1, 2", "SP upper and lower
limit", or "Temperature units" setting is changed when "SP" or "Ramp
SP" is selected, the "Transfer output upper limit" and "Transfer output
lower limit" will be respectively 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 in the case of reverse scaling.

Before change

After upper-limit

SP limit |

[Transfer type scaling range |

Y

change __ ¥

Y AV, op

Change the
upper-limit value
fromAto B

B > SP

¥V Upper-and lower-limit value
v Upper-and lower-limit value of transfer type scaling

Display Setting data Level Use
characters name (Display 3)
- Control / Transfer Control initial Specify Control /
odk, ¥ output 1to 4 . 3
) setting 2 (L.2) | Transfer output

assignment
ErH Transfer output 1

to 4 upper limit Control initial | Transfer output
Al Transfer output 1 | setting 2 (L.£) | scaling

to 4 lower limit
*:1t04
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5.9 Using communication functions

B Setting communication parameters

Communication parameters are set in the Communications setting level.

The parameters and settings are shown in the following table. Initial settings are highlighted
ch[‘)al f&?clztagrs Setting data name Setting values Description
PREL Protocol selection W/ ~ad CompoWay/F, Modbus
U-no Communication Unit No. 0,[to 99 0to 99
PS5 Communications speed EXJ/ 19.2/38.4 9.6/19.2/38.4 (k bit/s)
LEn Communication data length i’ 8 (bit) 7/8 (bit)
Shik Communication stop bit 1/8 1/2
Prid Communication parity nanf /R /add None/Even/Odd
ShYE Transmission wait time 0-H- 99 0to 99 (ms)

Protocol selections (F5£L)
The communication protocol can be set to CompoWay/F (Omron's
unified protocol for general purpose serial communication), or
Modbus (based on RTU Mode of Modbus Protocol (Specifications:
PI-MBUS-300 Rev.l) of Modicon Inc.).

Communication Unit No. (-na)

When performing communication with a host computer, a unit
number must be set in each controller to allow the host computer to
recognize it. Any number from 0 to 99 can be set. The unit number
is initially set to 1. When using multiple controllers, make sure that
no units have the same unit number or communication will not take
place correctly. After setting a unit number, turn off the power and
then turn it on again to make the new unit number take effect.

Communications speed (&75%)
Set the communications speed for communication with a host
computer. The following speeds are available:
9.6 (9,600 bit/s), 19.2 (19,200 bit/s), 38.4 (38,400 bit/s)
After setting the speed, turn off the power and then turn it on again
to make the new speed setting take effect.
Communication data length (L £n)
The communication data length can set to 7 bits or 8 bits.
Communication stop bit (5&.F)
The communication stop bit can be setto 1 or 2.
Communication parity (PrtY)
The communication parity can be set to None (nan£), Even (Ewkn),
or Odd (add).
Transmission wait time (5&%k)
After changing the transmission wait time, perform a software reset

or turn the power off and then on to make the new setting take
effect.

5-34



5.9 Using communication functions I

For information on communication procedures, see "Sec-

@ tion 6 Communication (CompoWay/F)" or "Section 7
Communication (Modbus)" (P. 7-1) depending on the
communication protocol you are using.

Operation procedure Before pgrfor_mmg c.ommun|cat|on, foIIovx_/ thg steps below to set the
communication unit number, communications speed, and other
communication parameters.

1. Hold down the [ for 3 seconds to move from "RUN level" to "Initial setting
level".

2. Press the [] key to move from "Input initial setting level" to "Communica-
tions setting level".

| 3. Press the [c@l key to scroll through the setting item as shown at left.
o) Protocol selection .

:“[:,_‘,-F 4. Press the keys to change a setting.

1
U_‘_'E‘ Communication unit No.

1

LPE Communication speed
S5

[%2)
=
S
e
s
(<5
=
(@)

T= -
) E Communication
- " data length

o
=
«
[%2]
=

S

2
o
=
=)

L

1
Chok Communication stop bit
P

! —
Priu Communication parity
EQEn

]
- Transmission wait time
Sd¥E

20
[=

Configure communication setting data in
accordance with the other computers

Bl Write via communication

Bank No. To allow a host computer to write setting data to a controller, set "Write
— :“:.‘:,:‘ via communication" (Adjustment level) to "a~: Enabled".
SO
- 1. Press the [ key less than 1 second to move from "RUN level" to
) "‘_’ "Adjustment level".
[N .Fl'ﬁ.l

[ e e [ e s ]

!

Write via communication

——— 2. Press the [<2] key to set "Write via communication to "an".
oL
Lilan
“CrC - Setting data can be written 100,000 times.
) c“-'. ar. If you will be writing setting data frequently, select "RAM
o ‘-:-'ij; write mode" (Special function setting level).
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I Section 6 Communication (CompoWay/F)

6.1 Communication method

B CompoWay/F communication protocol

The communication function is
used by creating a program on
the host computer. As such,
the explanations in this section
are from the perspective of the
host computer.

For example, "Read/Write"
refers to the host computer
reading or writing to the ESAR/
ER.

B Communication
specifications

B Transfer protocol
(Communication/
CompoWay/F)

6-2

CompoWay/F is OMRON's unified protocol for general purpose serial
communication. Featuring a unified frame format and commands that
are compliant with FINS, which has a record of successful use with
OMRON programmable controllers, CompoWay/F makes communi-
cation easy between multiple components and a computer.

FINS (Factory Interface Network Service)
This is a protocol for message communication between controllers on
an OMRON factory automation network.

Transfer connection: Multi-point
Communication method:  RS-485 (2-wire half duplex)
Synchronization method:  Start-stop

Baud rate: 9.6 k/19.2 k/38.4 k bit/s

Send code: ASCII

Data length: 7/8 bits

Stop bit length: 1/2 bits

Error detection: Vertical parity (None/Even/Odd)

BCC (Block Check Character)
Start-stop synchronized data configuration

Flow control: None
Interface: RS-485
Retry function: None

* |Initial settings are shaded.

The host computer sends a command frame, and the ESAR/ER sends
a response frame based on the content of the command frame. One
response frame is sent in response to one command frame.

Host computer

Q Q
[e)
433 .~
5% %%
(J (% ) o2
E5AR/ER

The exchange between the command frame and response frame is
explained below.

After a receiving a response from the controller, have the host
computer wait at least 5 ms before sending the next command.
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When writing multiple sets of setting data in a row, such as when
writing to the variable area or performing a compound write, controlla-
bility may be affected. Pay attention to the following points:

Command @—

Maximum of 3 sets of
setting data can be written

Response

< >

50 ms or higher
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6.2 Frames (Communication/CompoWay/F)

Based on CompoWay/F protocol, commands from the host computer and responses from the ESAR/ER
take the form of frames.

The data comprising command frames and response frames are explained below.

In the following explanation, an "H" following a numeric value (for example 02H) indicates that the value is
a hexadecimal number. A number or letters enclosed in quotation marks (for example "00") is an ASCII
character.

B Command frame

FINS-mini
STX Node No. Sub-address SID ~ command text ~ ETX BCC
sl Lo [ol o] ]
L2 2 1 L 1bye
BCC calculation range

Code that indicates the beginning of the communi-

STX cation frame (02H).
Be sure to set this code in the leading byte.
This number specifies the destination.

Node No Specify the Unit No. of the ESAR/ER.
’ When broadcasting to all units, specify "XX".
Responses are not sent to a broadcast.
Sub-address Not used on the ES5AR/ER. Be sure to set to "00".
SID Not used on the ESAR/ER. Be sure to set to "0".
(Service ID)
Al The text of the command.
Command text

ETX Code that indicates the end of the text (03H).
Block Check Character.

BCC This stores the result of the BCC calculation from
Node No. to EXT.

FINS-mini
STX Node No. Sub-address SID command text ETX BCC

|02H |30H|30H |30H I30H |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 frame

A response is not sent to com-

STX Node No. Sub-address Code

FINS-mini
response text ETX BCC

mand frames that do not end

Joan] | o | |
1 1 1

Joa| |
1 1 1

1 1byte

Code that indicates the beginning of the communi-
cation frame (02H).
Be sure to set this code in the leading byte.

with ETX.BCC characters.
1 2 2
STX
Node No.

The number that was specified in the command
frame is repeated here.
This is the Unit No. of the responding ESAR/ER.

Sub-address

Not used on the ES5AR/ER. Set to "00".

Returns the result of the command executed as

End codes (Communication/CompoWay/F)

S EE instructed by the command frame.
FINS-mini Text of the response
Response text
ETX Code that indicates the end of the text (03H).
Block Check Character.
BCC This stores the result of the BCC calculation from

Node No. to EXT.

Error
=i Name Description CETEEHTDT
code P order of

priority
"OF" FINS command error Could not execute the specified FINS command. 8
. . Sum of bits that are "1" in received data does not agree
10 Parity error . - . 2
with the set communication parity value.
"11" Framing error Stop bit of command frame characters is "0". 1
- Attempted to transfer new data because received data
12 Overrun error . 3
buffer is already full.

"13" BCC error Calculated BCC different from received BCC. 5
Characters other than "0" to "9" or "A" to "F" in FINS-mini
command text. In the case of an echo-back test, when

w1 g Format error data other than the test data is sent. 7
No SID and FINS-mini command text, or no FINS-mini
command text.

"MRC/SRC" not correct in FINS-mini command text.
No sub-address, SID, or FINS-mini command text; or

"16" Sub-address error sub-address less than 2 characters and no SID and FINS- 6
mini command text.

g Frame length error The received frame exceeds the required number of 4
bytes.

"00" Normal end Command was executed normally without error. None
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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 commu-
nication.

FINS-mini command text and FINS-mini response text are configured
as follows.

Command text  FINS-mini command text consists of an MRC (main request code) and
an SRC (sub request code), followed by the required data.

FINS-mini
STX Node No. Sub-address SID command text ETX BCC
DENEED ]|
Il - 1- — | | | L <
_MRC SRC Data

| 1 | 1 | 1 | ,,,L,,,J,,,,J,E

2 2 bytes

Response text  FINS-mini response text consists of the MRC and SRC, followed by an
MRES (main response code) and SRES (sub response code), and
then the required data.

FINS-mini
STX Node No. Sub-address End code Response text ~ ETX BCC
K [oor] ]
1 1o T— 1 1 1 L
_WRC_SRe~ MRES _ SRES Data

2 2 2 2 bytes

If the specified FINS-mini command was not successfully executed,
the response will only contain the MRC, SRC, MRES and SRES.

List of FINS-mini service commands (communication/CompoWay/F)

MRC | SRC Service name Description

"01" "01" | Monitor value / setting data read Reads monitor values / setting data.

"01" "02" | Monitor value / setting data write Writes monitor values / setting data.

"1 *04" | Monitor value / setting data compound read Performs multiple reads of monitor values / set-

ting data.

Performs multiple writes of monitor values / set-

"01" "13" | Monitor value / setting data compound write | .
ting data.

Monitor value / setting data compound Sequentially reads contents of addresses spec-

"01" "10" ified in "monitor value / setting data compound
stored read "
read store".
A .. 1w | Monitor value / setting data compound read | Specifies addresses to be read using "monitor
01 11 . : R
store (write) value / setting data compound stored read".
A w1 ~e | Monitor value / setting data compound read | Reads the contents stored using "variable area
01 12 "
store check (read) compound read store".
"05" "03" | Machine attribute read Reads the model and other attributes.
"06" "01" | Controller status read Reads the operation status.
"08" "01" | Echo-back test Performs an echo-back test.
30 "05" | Operation command Commands such as Run/Stop, AT Execute /

Cancel, and "Move to setting area 1".
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6.4 Variable areas

The area used for data exchange when communicating with the ESAR/ER is called the "variable area".
The PV is read and various setting data are read and written using the variable area of the ESAR/ER.

Operation commands and reading of machine attributes do not use the variable area.

ES5AR/ER

Microprocessor

Operation
instruction, etc.

Variable area

| 1>

Read/write

A variable area is accessed by specifying the position of a variable
within the variable area using the variable type and address.

@ Variable types Variable types in variable areas are as follows:
Veg;;:le Description Area
C4 Communication monitor
C5 Protect level
C6 RUN level
c7 Adjustment level Setting area 0
cs Adjustment level 2 (during operation)
C9 Bank setting level
CA PID setting level
CB Approximation setting level
CcC 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 (during stop)
D1 Communications setting level
D2 Special function setting level
D3 Expansion control setting level
® Addresses Each variable type has an address. Addresses are 2 bytes long and
(Communication/ written in hexadecimal. Addresses are assigned according to units of
CompoWay/F) access size. Each address consists of a "channel identifier” and an "in-

area address".

Address (2 bytes)

Lofofofofofo]e[r]ofaafafafn]m]n]

[
Channel Address in area 00 to 7F:
identifier (0 - 3) 128 variables
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6-8

@® Number of
elements

@® Set values

Channel identifier
For multi-point input types that require settings for channels 2 to 4,
specify 1 to 3 to identify the channels.
On single-input types, only "0: Channel 1" can be specified.

Channel identifier Channel
0 Channel 1
1 Channel 2
2 Channel 3
3 Channel 4

In-area address
This is a number that is assigned to each set of data in the variable
area. Addresses are assigned in order beginning from the first set.
For more information on addresses, see "Appendix Setting list" (P.A-
6). Note that the addresses indicated in the setting list are
addresses of channel 1.
For example, to specify an address of channel 2, 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. The specification range for the number of elements varies
depending on the command. See "6.9 Commands and responses
(Communication/CompoWay/F)" (P.6-14) for more information.

For example, if the number of elements is 0010, the first 16 elements
of data (H'10) from the address are specified.

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 complement).

Example: D'105.0 — H'0000041A
The variable is an 8-digit number in hexadecimal. Negative
values are expressed as a two's complement. The decimal is
disregarded.
For example, if the PV of the ESAR/ER is 105.0, it will be
read as H'0000041A (105.0 — 1050 — H'0000041A).
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6.5 Reading the variable area

The data area is read 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
| HOI:LII | HOI:LII | Il | Il Il Il | ”OIO” | Il Il Il
2 2 2 4 2 "0001" to "0019"
Data name Explanation

Specifies the FINS-mini monitor value/setting data

MRC/SRC P g
read command.

Variable type Specify a variable type.

First address of read Specify the address for the beginning of the read.

Bit position Not used on the ESAR/ER. Specify "00".

Specifies the number of variables to read (max. of
25 (H'19)). Not needed for a compound read.

FINS-mini response text

Number of elements

Response code
MRC SRC (MRES/SRES) Data to be read
[Cor | or |
1 Il Il Il Il Il Il Il Il
2 2 4 Number of elements x 8 bytes
(for compound read, number of elements x 10 bytes)
Data name Explanation

MRC/SRC The FINS-mini command text appears here.
Response code Result of execution of the command.
Read data Data that was read.

Response codes

Response

Error name Explanation
code

"1001" Command length too long | The command is too long.

" " Command length too The command is too short.
1002

short
"1101" | Area type error Incorrect variable type.

"110B" | Response length too long | Number of elements > 25 (H'0019).

B " Parameter error Specified bit position is other than
1100 "
00".
Operation error Unit error, unit change, display unit
"2203" error, internal non-volatile memory
error.

"0000" Normal end
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6.6 Writing to the variable area

Write to the data area by setting the required data in the fol

lowing FINS-mini command text format.

FINS-mini command text

Variable Starting address Number of
MRC SRC  type of write Bit position  elements Write data
o le [ [, [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 name Explanation
Specifies the FINS-mini monitor value/setting data

MRC/SRC P 9

write command.

Variable type

Specify a variable type.

First address of write

Specify the address for the beginning of the write.

Bit position

Not used on the ESAR/ER. Specify "00".

Number of elements

Specifies the number of variables to be written
(max. of 25 (H'19)). Not needed for a compound
write.

Write data

Enter data to be written.

Response

FINS-mini response te

Response code

Xt

Explanation

MRC SRC (MRES/SRES)
o [ o |
| | | | |
2 2 4
Data name
MRC/SRC

FINS-mini command text appears here.

Response code

Result of execution of the command.

Response codes

Response Error name Explanation
code
N " 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.
"1100" Parameter error Bltlposmon speC|f|cat|9n other than 00".
Written data was outside of setting range.
Write via communication is disabled.
Write to setting area 1 was attempted
from setting area 0.
Write to setting data of protect level was
"2203" Operation error attempted from other than protect level.
AT is running.
Calibration level in progress.
Unit error, unit change, display unit error,
internal non-volatile memory error.
"0000" Normal end
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6.7 Operation commands (Communication/CompoWay/F)

Operation commands are sent using the following FINS-mini command text format.

FINS-mini command text

Instruction  Related
MRC SRC code information

EXE N
2 2 2 2
Data name Explanation
MRC/SRC Specify the FINS-mini operation command.
Operation code Specify an operation code.
Related information Specify information related to the command.

Operation commands for the ESAR/ER are shown in the following.

Operation . Related information
Description -
code Higher Byte Lower Byte
00 Write via 0™l 0: OFF (Disabled)
communication 1: ON (Enabled)
01 Run/Stop Oto3,F™2 0: Run 1: Stop
02 Bank change Oto3,F™2 Oto7:Bank0to7
03 AT run Oto3,F™2 0: Currently selected PID Set No.
1to 8: PID Set No.
04 Write mode 01 0: Backup mode
1: RAM write mode
05 RAM data save 01 0
06 Software reset 01 0
07 Move to settingareal | g*1 0
08 Move to protect level 0™l 0
09 Auto / Manual Oto3,F™2 0: Auto mode
1: Manual mode
0A AT stop 0to3,F™2 0: Stop
0B Initialize settings 0™l 0
ocC Cancel latch Oto3,F™2 0
0D SP mode Oto3,F™2 0: LSP
1: RSP

*1: Operates for all channels.
*2: Specify for each channel
0: CH1, 1: CH2, 2: CH3, 3: CH4, F: All channels
*. A software reset will not respond (no service PDU response).
*. When all channels are 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 result. If all channels end
normally, "Normal end" results.

When cascade control is selected for the control mode, specify channel 2 commands for

the following operation commands:
¢ Run/Stop
¢ Auto / Manual

¢« SP mode
Cascade open / closed
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FINS-mini response text

Response code

MRC SRC (MRES/SRES)
[0 [ o |
1 1 1 1 1
2 2 4
Data name Explanation
MRC/SRC FINS-mini command text appears here.

Response code

Result of execution of the command.

Response codes

Response
code

Error name

Explanation

"1001"

Command length
too long

The command is too long.

"1002"

Command length
too short

The command is too short.

"1100"

Parameter error

Operation code or related information is
not correct.

"2203"

Operation error

Unable to execute because write via
communication is disabled.

Unable to execute operation command.
For more information, see correspond-
ing operation command explanation in
"6.9 Commands and responses (Com-
munication/CompoWay/F)".

Unit error, unit change, display unit error,
internal non-volatile memory error

"0000"

Normal end




6.8 Setting areas I

6.8 Setting areas

The E5AR/ER has two setting areas for communication: Setting area 0
and setting area 1.

In setting area O, control continues.

As such, setting area 0 makes it possible to perform operations that
require control to be in progress, such as reading the PV, writing an
SP, and run/stop, as well as operations that do not interfere with
control. On the other hand, operations that may change control such
as writing initial setting data cannot be performed. (Note that setting
data that cannot be written can still be read.)

In setting area 1, control is stopped.

This makes it possible to perform operations such as writing initial
setting data which are not possible 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.

i i
"Software reset" instruction

<
I

Setting area O "Move to setting Setting area 1
area 1" instruction

Control in progress Control stop
Va;;l;:le Description Area
C4 Communication monitor
C5 Protect level
C6 RUN level
Cc7 Adjustment level Setting area 0
Cc8 Adjustment level 2 (During control)
C9 Bank setting level
CA PID setting level
CB Approximation setting level
CcC 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 (Control stop)
D1 Communications setting level
D2 Special function setting level
D3 Expansion control setting level
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6.9 Commands and responses (Communication/CompoWay/F)

The E5AR/ER provides a set of applied commands that make use of variable area read/write commands,

operation commands, and other services provided by the CompoWay/F communication protocol.

E5AR/ER applied commands are explained below.

B Monitor value read (Communication/CompoWay/F)

MRC SRC Vatgggle Address Bit position Number of elements
| HOI:LII | HOI:LII | Il | Il Il Il | ”[)IO” | Il HOOIO:LII Il |
Vari- Monitor value Monitor value
able | Address Address
Ch Data name Ch Data name
type
"0000" PV "0200" PV
"0001" Status "0201" Status
"0002" 1 Internal SP "0202" 3 Internal SP
"0003" None "0203" None
"0004" MV monitor (heat) "0204" MV monitor (heat)
"co" "0005" MV monitor (cooling) "0205" MV monitor (cooling)
"0100" PV "0300" PV
"0101" Status "0301" Status
"0102" 2 Internal SP "0302" 4 Internal SP
"0103" None "0303" None
"0104" MV monitor (heat) "0304" MV monitor (heat)
"0105" MV monitor (cooling) "0305" MV monitor (cooling)
"0003" spl "0203" SP*1
"0004" Bank 0: Alarm value 1 "0204" Bank 0: Alarm value 1
"0005" Bank 0: Alarm value 1 upper limit "0205" Bank 0: Alarm value 1 upper limit
"0006" 1 | Bank 0: Alarm value 1 lower limit "0206" 3 | Bank 0: Alarm value 1 lower limit
"0007" Bank 0: Alarm value 2 "0207" Bank 0: Alarm value 2
"0008" Bank 0: Alarm value 2 upper limit "0208" Bank 0: Alarm value 2 upper limit
. T "0009" Bank 0: Alarm value 2 lower limit "0209" Bank 0: Alarm value 2 lower limit
"0103" spl "0303" SP*1
"0104" Bank 0: Alarm value 1 "0304" Bank 0: Alarm value 1
"0105" Bank 0: Alarm value 1 upper limit "0305" Bank 0: Alarm value 1 upper limit
"0106" | 2 |Bank 0: Alarm value 1 lower limit "0306" | 4 [Bank0: Alarm value 1 lower limit
"0107" Bank 0: Alarm value 2 "0307" Bank 0: Alarm value 2
"0108" Bank 0: Alarm value 2 upper limit "0308" Bank 0: Alarm value 2 upper limit
"0109" Bank 0: Alarm value 2 lower limit "0309" Bank 0: Alarm value 2 lower limit
"0000" Version "0200" Version
"0001" Modification type "0201" Modification type
"0002" PV "0202" PV
"0003" 1 |Internal SP "0203" 3 |Internal SP
"0004" Bank No.monitor "0204" Bank No.monitor
"0005" PID Set No.monitor "0205" PID Set No.monitor
"car "0006" Status "0206" Status
"0100" Version "0300" Version
"0101" Modification type "0301" Modification type
"0102" PV "0302" PV
"0103" 2 |Internal SP "0303" 4 |Internal SP
"0104" Bank No.monitor "0304" Bank No.monitor
"0105" PID Set No.monitor "0305" PID Set No.monitor
"0106" Status "0306" Status

*1 Local SP of Bank No. that is selected and running.
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This command is used to read the PV, status, and other monitor
values. The number of elements can be set from 0002 to 0019 to allow
reading of monitor values in contiguous addresses.

When used in setting area 1, the response for the PV and internal SP
is "0" and the response for the status is as indicated in the notes in
"Appendix Setting list Status” (P.A-8).

Response MRC SRC Response code Data

"01" | "01" | "0000" | Monitor value |
I T I T . I I N

Response codes: The above indicates a normal end. For the response
codes, see "6.5 Reading the variable area" (P.6-9).

B Setting data read (Communication/CompoWay/F)

Variable
Command MRC SRC type Address Bit position Number of elements

| "01" | "01" | | | "00" | "0001"
| | | | | | | | | |
i Setting data

Variable Address 9 :
type Ch Explanation
"C4" "0000" to "007F" 1 |Setting data of setting area 0
"Ch" Protect level
"C6" "0100" to "017F" 2 RUN level
"CT7" Adjustment level
"C8" "0200" to "027F" 3 AdJustme_nt level 2
"c9o" Bank setting level
"CA" 2 PID setting level
"CB" 0300" to "037F Approximation setting level
e~ "0000" to "0039" 1 |Setting data of setting area 1
CcC " .
"CD" Input initial setting level
"CE" "0100" to "0139" 2 Control initial setting level
"CE" Control initial setting 2 level
"DO" "0200" to "0239" 3 Al_arm settl_ng level
"D1" Display adjustment level
"D 2 Communications setting level
"D3" "0300" to "0339" Special_function setting level

Expansion control setting level

This command is used to read setting data. The number of elements
can be set from 0002 to 0019 to allow successive reading of 2 to 25
items of setting data in contiguous addresses.

To specify the variable type or address, see "Appendix Setting list"
(P.A-6). The upper limit of an address will vary depending 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 is "0" and the response
for the status is as indicated in the notes in "Appendix Setting list
Status" (P.A-8).
MRC SRC Response code Data

.

| o | o | Il HOOIOOH Il Il Isemnlg dat? Il Il |

Response codes: The above indicates a normal end. For the response
codes, see "6.5 Reading the variable area" (P.6-9).

6-15



I Section 6 Communication (CompoWay/F)

B Monitor value / setting data compound read
(Communication/CompoWay/F)

Variable Variable
Command MRC SRC type Address Bit position  type Address Bit position

[ I I R 2 I P
Variable type Address Bit position
L Tw ]
i Setting data
Variable Address 9 :
type Ch Explanation
"0000" 1
"0100" 2 .
"C4" Monitor values
"0200" 3
"0300" 4
"0000" to "007F" 1
"0100" to "017F" 2
"C5" to "CB" Setting data of setting area 0
"0200" to "027F" 3 ng g
"0300" to "037F" 4
"0000" to "0039" 1
"0100" to "0139" 2 . .
"CC"to "D3" Setting data of setting area 1
"0200" to "0239" 3
"0300" to "0339" 4

Multiple monitor values or setting data can be read by sending a single
command. Up to 20 items can be read even if the addresses are not
contiguous.

To specify the variable type or address, see "Appendix Setting list"
(P.A-6). The upper limit of an address will vary depending 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 setting data error occurs in any of the data
being read, no data will be read.

Response MRC SRC Response code  Variable type Data
L3

01' | "0|4 | | "OOIOO" | | Tylpe | | Mlonitorlvaluell Settling deina | |
Variable type Data
| Tylpe | | M:Jnitorlvaluell Settling d?ta | |

Response codes: The above indicates a normal end. For the response
codes, see "6.5 Reading the variable area" (P.6-9).
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B Protect level setting data write

Variable Number of
Command MRC SRC type Address  Bitposion  elements Data

| "1 | "02" | "C5" | L | "00" | ,"0001" Protect level setting data
Address Setting data
"0000" Operation adjustment protect
"0001" Initial setting level protect
"0002" Setting change protect
"0003" PF key protect

This command writes protect level setting data. See "5.5 Protecting
settings" (P.5-24) for information on protect level.

This command is used in setting area 0. An error will result if used in
setting area 1.

To use this command, use the "Write via communication” operation
command to enable "Write via communication”, and then use the
"Move to protect level" operation command to move to "Protect level".

Response MRC SRC Response code
1

"OOIOO"

Response codes: The above indicates a normal end. For the response
codes, see "6.6 Writing to the variable area" (P.6-10).

B Setting data write (Communication/CompoWay/F)

Variable Number of
Command MRC SRC type Address Bit positon ~ elements Data

| "01" | "02" | | | "00" | "0001" | Setting data
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
i Setting data
Variable Address 9 :
type Ch Explanation
"Ce" "0000" to "007F" 1 Setting data of setting area 0
no7m RUN level
g "0100" to "017F" 2 Adjustment level
cs8 .
"Co" Adjustment level 2
n A "0200" to "027F" 3 Bank setting level
CA .
"CB" PID setting level
"0300" to "037F" 4 Approximation setting level
e "0000" to "0039" 1 |Setting data of setting area 1
CC L .
"CD" Input initial setting level
"CE" "0100" to "0139" 2 Control initial setting level
"CE" Control initial setting 2 level
"DO" "0200" to "0239" 3 Al_arm settl_ng level
"D1" Display adjustment level
o " e " Communications setting level
"D2" 0300" to "0339 4 Special function setting level
D3 . X
Expansion control setting level

The above setting data is written. The number of elements can be set
from 2 to 24 to write setting data of contiguous addresses.
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Response

To specify an address, see "Appendix Setting list" (P.A-6).

Setting data of setting area 1 can be written in setting area 1. An error
will result if written in setting area 0.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

To store setting data of Operation, Adjustment, Adjustment 2, Bank
setting, PID setting, or Approximation setting levels in non-volatile
memory, select "Backup” with the "Write mode" command. If not set to
"Backup", the setting data will not remain in memory when the power
is turned off. For more information on the above levels, see "4.1
Setting levels and key operation" (P.4-2).

MRC SRC Response code

EREANT

Response codes: The above indicates a normal end. For the response
codes, see "6.6 Writing to the variable area” (P.6-10).

B Setting data compound write (Communication/CompoWay/F)

6-18

MRC SRC Variable type Address Bit position Data
| 01" | g | | | 00" | Setting data |
| | | | | | | | | | | | |
77777 Variable type Address Bit position Data
| | | "00" | Setting data |
,,,,, Il Il Il Il Il Il Il | | | | |
i Setting data
Variable Address 9 :
type Ch Explanation
"0000" to "007F" 1
"0100" to "017F" 2 . .
"C5" to "CB" Setting data of setting area 0
"0200" to "027F" 3
"0300" to "037F" 4
"0000" to "0039" 1
"0100" to "0139" 2
"CC"to "D3" Setting data of setting area 1
"0200" t0 "0239" 3 ng g
"0300" to "0339" 4

Multiple setting data items can be written by sending a single
command. Up to 12 items can be written even if the addresses are not
contiguous.

To specify the variable type or address, see "Appendix Setting list"
(P.A-6).

Setting data of setting area 1 is written in setting area 1. An error will
result if written in setting area 0.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.
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Response

To store setting data of Operation, Adjustment, Adjustment 2, Bank
setting, PID setting, or Approximation setting levels in non-volatile
memory, select "Backup” with the "Write mode" command. If not set to
"Backup”, the setting data will not remain in memory when the power
is turned off. For more information on the above levels, see "4.1
Setting levels and key operation” (P.4-2).

MRC SRC Response code

"01" | "13" | "0000"
| 1 1 1 1

Response codes: The above indicates a normal end. For the response
codes, see "6.6 Writing to the variable area" (P.6-10).

B Monitor value / setting data compound read store (write)

Response

Variable
MRC SRC Variabletype Read address  Bitposition  type Read address  Bit position

Variable type  Read address  Bit position

Variable Setting data

Al
type ddress Ch Explanation

"0000"
"0100"
"0200"
"0300"
"0000" to "007F"
"0100" to "017F"
"0200" to "027F"
"0300" to "037F"
"0000" to "0039"
"0100" to "0139"
"0200" to "0239"
"0300" to "0339"

"C4" Monitor values

"C5"to "CB" Setting data of setting area 0

"C5"to "D3"

Setting data of setting area 1

BIWINRP|BRWINRP|AWIN|PF

This command is used to store the addresses of multiple monitor
values or setting data that you wish to read.

The stored monitor values or setting data can be read by sending a
single "Monitor value / setting data compound store read" command.
Up to 20 items can be stored, even if the addresses are not
contiguous.

To specify the variable type or address, see "Appendix Setting list"
(P.A-6). The upper limit of an address will vary depending on the
variable type.

This command can be used in both setting area 0 and setting area 1.
MRC SRC Response code

| "01" | ”1|1" | "OOIOO"

Response codes: The above indicates a normal end. For the response
codes, see"6.5 Reading the variable area" (P.6-9).
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B Monitor value / setting data compound read store check (read)

Command MRC SRC

This is used to check the contents that were stored using "Monitor
value / setting data compound read store".

Response MRC SRC Response code Variable type  Read address

| "01" | "12" | "0000" | Type | |
1 1 1 | 1 1 1

Variable type  Read address  Bit position

2 o |
1 Il Il Il Il

Response codes: The above indicates a normal end. For the response
codes, see "6.5 Reading the variable area" (P.6-9).

B Monitor value / setting data compound store read

Command MRC SRC

This is used to read by a single command the multiple monitor values
or setting data items that were stored using "Monitor value / setting
data compound read store (write)".

This command can be used in both setting area 0 and setting area 1.

If an area type error or a setting data error occurs in any of the data
being read, no data will be read.

Response MRC SRC Response code Variable type Data

| "Oll" | 1|0 | | "OOIOO”I | Tylpe | | M?nitorlvaluell Settling dallta | |
77777 Variable type Data
| Type | Monitor value / Setting data |
Il Il Il Il Il Il Il Il

Response codes: The above indicates a normal end. For the response
codes, see "6.5 Reading the variable area" (P.6-9).
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B \Write via communication

Instruction Related
Command MRC SRC code information

(v o [w], |

Related information Description
"00" Write via communication disable
"01" Write via communication enable

This command is used to enable or disable "Write via communication".
When sent it changes the set value of "Write via communication.”

When write via communication is disabled, communication cannot be
used to write setting data or send operation commands such as Run/
Stop.

The initial setting is "disabled".

This command can be used in both setting area 0 and setting area 1.

Response MRC SRC Response code

| "30" | 0|5 ”OOIOO"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

B Control Run / Control Stop

Instruction Related
Command MRC SRC code information

R
Related Description
information | Ch Control state
"00" 1 Run
"o1" Stop
10" 9 Run
"11" Stop
"20" Run
"21" 3 Stop
"30" 4 Run
"31" Stop
"FO" Run
All
"F1" Stop

This is used to run or stop control.
This command can be used in both setting area 0 and setting area 1.

If "All" channels are selected, only those that are enabled will be
affected by this command.

To use this command, "Write via communication” must be enabled
using the "Write via communication" operation command.
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Response

B Bank change

6-22

Response

MRC SRC Response code

3|0 | D|5 | "OOIOO"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Instruction  Related
MRC SRC code information

EREA AN
Related Description

information | Ch Bank No. selected
"00" to "07" 1 Oto7
"10" to "17" 2 Oto7
"20" to "27" 3 Oto7
"30" to "37" 4 Oto7
"FO" to "F7" All Oto7

This command is used to change banks (there are 8 banks numbered
0 to 7). An SP, alarm values, and a PID Set No. are stored in each
bank.

This command can be used in both setting area 0 and setting area 1.

» An operation error will result if AT is running in the selected channel.
To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

MRC SRC Response code

"30" | "05" | "0000"
1 1 L

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).
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B AT execute

Instruction Related
Command MRC SRC code information

ERES
Related Description
information | Ch Command

00: Currently selected PID Set No.
01 to 08: Specifies PID Set No. 1 to 8

10: Currently selected PID Set No.
11 to 18: Specifies PID Set No. 1to 8

20: Currently selected PID Set No.
21 to 28: Specifies PID Set No. 1 to 8

30: Currently selected PID Set No.
31 to 38: Specifies PID Set No. 1 to 8

FO: Currently selected PID Set No.
F1 to F8: Specifies PID Set No. 1 to 8

This command runs AT. On the E5SAR/ER, the PID Set No. must be
specified when running AT.

"00" to "08" 1

"10" to "18" 2

"20" to "28" 3

"30" to "38" 4

"FO" to "F8" All

To specify the currently selected PID Set No. (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. If used in setting area 1, an
operation error will result. An operation error will also result in the
following situations:

« "Run/Stop" of the specified channel is set to "Stop".

« "Auto / Manual" of the specified channel is set to "Manual".

To use this command, "Write via communication” must be enabled
using the "Write via communication" operation command.

Response MRC SRC Response code

| w 000"
| | | |

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Bl AT cancel

Instruction Related
Command MRC SRC code information

(p o [wl, ]
Related Description

information | Ch Operation
"00" 1 Stops AT

"10" 2 Stops AT

"20" 3 Stops AT

"30" 4 Stops AT

"FO" All Stops AT
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Response

B Write mode

6-24

This command stops AT.

This command is used in setting area 0. If used in setting area 1, an
operation error will result. An operation error will also result in the
following situations:

« "Run/Stop" of the specified channel is set to "Stop".

« "Auto / Manual" of the specified channel is set to "Manual".

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

MRC SRC Response code

| "30" | "05" | "0000"
1 1 1 1

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Instruction Related
MRC SRC code information

(v o [w], |

Related information Description
"00" Backup mode
"01" RAM write mode

This command is used to select backup mode or RAM write mode.

The initial setting is backup mode.

This command can be used in both setting area 0 and setting area 1.

To use this command, "Write via communication" must be enabled
using the "Write via communication” operation command.

Write mode Explanation

When communication is used to write setting data of
Operation, Adjustment, Adjustment 2, Bank setting,
PID setting, or Approximation setting level, the data is
also written to internal non-volatile memory.

When communication is used to write setting data of
Operation, Adjustment, Adjustment 2, Bank setting,
PID setting, or Approximation setting level, the data is
not written to internal non-volatile memory.

RAM write mode | 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 internal non-volatile memory.
Note that when a change is made by key operation,
the data is written to non-volatile memory.

Backup mode

When the write mode is changed from RAM write mode to Backup
mode, the setting data of Operation, Adjustment, Adjustment 2, Bank
setting, PID setting, and Approximation setting levels is written to
internal non-volatile memory. Each level is explained in "4.1 Setting
levels and key operation" (P.4-2).

7

The time required for RAM backup varies depending on the )
number 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, Adjust-
ment, Adjustment 2, Bank setting, PID setting, and Approxi-

mation levels were changed, the most time would be
required, which is about 2 seconds.
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Response

B RAM data store

Response

B Software reset

Response

MRC SRC Response code

3|0 | O|5 | "00|00"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Instruction  Related
MRC SRC code information

| "30" | "05" | "05" | "00" |
1 1 1 1

This writes the setting data of Operation, Adjustment, Adjustment 2,
Bank setting, PID setting, and Approximation setting levels to internal
non-volatile memory. For information on these levels, see "4.1 Setting
levels and key operation” (P.4-2).

This command can be used in both setting area 0 and setting area 1.

To use this command, "Write via communication” must be enabled
using the "Write via communication" operation command.

MRC SRC Response code

"30" | "05" | "0000"
1 1 1 1 1

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Instruction Related
MRC SRC code information

| "30" | "05" | "06" | "00" |
1 1 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, "Write via communication” must be enabled
using the "Write via communication” operation command.

(No response)

A response is not returned to this operation command.
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B Move to setting area 1

B Move to protect level
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Response

Response

Instruction Related
MRC SRC code information

| "30" | "05" | 07" | "00" |
1 1 1 1

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 "Initial setting protect" is set to "2
(Disable move to input initial setting level), an operation error will
result.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

MRC SRC Response code

3|0 | D|5 | "OOIOO"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Instruction Related
MRC SRC code information

| "30" | "05" | "08" | "00" |

Use this command to move to protect level. Protect level is explained
in "5.5 Protecting settings" (P.5-24).

This command is used in setting area 0. If used in setting area 1, an
operation error will result.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

MRC SRC Response code

3|0 | D|5 | "OOIOO"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).
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Bl Auto / Manual

Response

M Initialize settings

Response

Instruction Related
MRC SRC code information

EAKACANN
Related Description

information | Ch Operation mode
"00" 1 Auto
"01" Manual
"10" ) Auto
"11" Manual
"20" 3 Auto
"21" Manual
"30" 4 Auto
"31" Manual
"FO" Al Auto
"F1" Manual

Use this command to select auto or manual operation.
This command is used in setting area 0.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

MRC SRC Response code

3|0 | O|5 | "00|00"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Instruction  Related
MRC SRC code information

(v v [¥]v]

This returns all settings to the initial settings.

This command is used in setting area 1. If used in setting area 0, an
operation error will result.

To use this command, "Write via communication” must be enabled
using the "Write via communication" operation command.

MRC SRC Response code

"30" | "05" | "0000"
1 1 1 1 1

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).
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B Cancel latch

Response

B SP mode

6-28

Instruction  Related
MRC SRC code information

(v o [w], |
Related Description

information | Ch Command
"00" 1 Cancel alarm latch
"10" 2 Cancel alarm latch
"20" 3 Cancel alarm latch
"30" 4 Cancel alarm latch
"FO" All Cancel alarm latch

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 run in the specified channel, an operation error will
result.

* To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

MRC SRC Response code
"30" | 0|5 | "OOIOO"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

Instruction  Related
MRC SRC code information

(v lwlw], ]
Related Description
information| Ch Command
"00" 1 Local SP
"01" Remote SP
"10" Local SP
5 (Cascade open)
"1 Remote SP
(Cascade closed)

Use this command to select the SP mode (Local SP / Remote SP). The
command can be used when cascade control or remote SP is in use.

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
result.
To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.
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Response

MRC SRC Response code

3|0 | O|5 | "00|00"

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

B Read machine attributes

Response

This command reads the ESAR/ER model and communication buffer
size.
The command can be used in any state of the ESAR/ER.

MRC SRC  Response code Format Buffer size
"05" | "03" | "0000" "00D9" |
1 1 1 1 1 1 1 1

Response codes: The above indicates a normal end. For the response
codes, see"6.7 Operation commands (Communication/CompoWay/F)"
(P.6-11).

Model
0 1 2 3 4 5 6 7 8 9
[e[s[@fr][-T@le]l [ [ |
+*Bytes 7 to 9 are blank
@ Size
Symbol Size
A A size (96 x 96 mm)
E E size (96 x 48 mm)

@ Constant / program

Symbol Constant / program
(Blank) Constant

® Standard / Position proportional

Standard / position

e proportional
(Blank) Standard
P Position proportional
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B Controller status read (Communication/CompoWay/F)

Command MRC _ SRC

This command reads the operation status of the ESAR/ER.

The command can be used in any state of the ESAR/ER.

Operation
Response MRC SRC Response code state Related information

| "06" | "01" | "0000" | |
1 1 1 1 1 1 1 1 1

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).

& Operation state
7 6 5 4 3 2 1 0 Bitposition

00{0f0]| | 3
ch4 | ch3 { ch2 | chl
Bit position Operation state
00 Operating
01 Error
(MV at PV error output)
10 _ Stopped
(Including setting area 1)
11 Manual mode

The operation state of each channel is indicated using a 2-bit code.

& Related information

7 6 5 4 3 2 1 0 Bitposition

Bit position Status Bit description
0 1
0 Blank - -
1 Blank - -
2 CT input error Not occurred Occurred
3 RSP input error Not occurred Occurred
4 Potentiometer error Not occurred Occurred
5 Exceeds display range Not occurred Occurred
6 Input error Not occurred Occurred
7 Blank - -

* OR of channels set in "Number of enabled channels".
* When the channel does not exist, is "Not occurred: 0".

* |f this command is used in setting area 1, the related information is
undefined.
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B Echo back test

Response

MRC SRC Test data

This command is used to perform an echo back test.
The command can be used in any state of the ESAR/ER.

Keep the test data within the following ranges depending on the
communication data length.

Communication
data length

7 bits ASCII code H'20 to H'7E
8 bits ASCII code H'20 to H'7E or H'Al1 to H'FE

Description

MRC SRC Response code __Testdata
0|8 | Oll | I"OOIOO"I | | 0~ 200 bytes

Response codes: The above indicates a normal end. For the response
codes, see "6.7 Operation commands (Communication/CompoWay/
F)" (P.6-11).
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6.10 Program example

Hl N88Basic

This program displays the response from the ESAR/ER 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 'PROGRAM: E5AR/ER Communication Sample Program(CompoWay/F)
1020 'VERSION:1.00

1030 (c)Copyright OMRON Corporation 2003

1040 All Rights Reserved

1050

1060 '

1070 ‘'======Communication port (PARITY=EVEN, DATA=7, STOP=2) ======"
1080 '

1090 OPEN "COM:E73" AS #1

1100 '

1110 *=SENDDATA

1120 '

1130 ========= Communication routine

1140 '

1150 -------- Communication data input----------
1160 INPUT "SEND DATA:",SEND$

1170 '

1180 -------- If no input, jump to end routine----------
1190 IF SEND$ =""THEN *EXITSEND

1200 '

121(0)  ======= BCC calculation--------

1220 BCC=0

1230 SENDS$ = SEND$+CHR$(3)

1240 FOR I=1 TO LEN(SEND$)

1250  BCC = BCC XOR ASC(MID$(SENDS, I, 1))

1260 NEXTI

1270 BCC$ = CHR$(BCC)
1280

1280 =meeee Send-==--===

1300 SDATA$ = CHR$(2)+SEND$+BCC$

1310 PRINT #1, SDATAS;

1320

1330 —==—=—===== Receive routine ===========

1340

1350 RDATA$=""

1360 TIMEOUT =0

1370 *RCVLOOP

1380 ------- No response detection-------

1390 TIMEOUT = TIMEOUT+1

1400 IF TIMEOUT > 2000 THEN RESP$ = "No Response":GOTO *RCVEND
1410 IF LOC(1) = 0 THEN #*RCVLOOP

1420

1430 - Check for end character (if no end character, continue reading)
1440 RDATA$ = RDATA$+INPUT$(LOC(1),#1)

1450 IF LEN(RDATA$) <2 THEN *RCVLOOP

1460 IF MID$(RDATAS,LEN(RDATA$)-1,1) <> CHR$(3) THEN *RCVLOOP
1470 RESP$ = MID$(RDATAS$,2,LEN(RDATAS$)-2)

1480 *RCVEND

1490

1500 ------- Display received data-----------

1510 PRINT "RESPONSE:";RESP$

1520 GOTO *SENDDATA

1530 '

1540 *EXITSEND

1550 =—========Fnd routine==========

1560 CLOSE #1

1570 END
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@ Operation example  Reading the present value of Unit No.01.

RUNLJ
SEND DATA:010000101C00000000001
RESPONSE:010000010100000000014F

SEND DATA: [STX] 01 00 0 0101 CO 0000 00 0001 [ETX] [BCC]

RESPONSE: [STX] 01 00 00 0101 0000 0000014F [ETX] [BCC]

I Variable type
SID

Number of elements

Bit position

Read start address

MRC/SRC

Sub-address
Node No.

Data to be read
Response code
MRC/SRC

End code
Sub-address
Node No.
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I Section 7 Communication (Modbus)

7.1 Communication method

B Modbus communication protocol
This communication method is based on RTU Mode of the Modbus
The communication functionis  Protocol of Modicon Inc. (Specifications: PI-MBUS-300 Rev.J)

used by creating aprogramon  petajled specifications for the Modbus protocol are shown below.
the host computer. As such,

the explanations in this section
are from the perspective of the
host computer.

For example, "Read/Write"
refers to the host computer
reading or writing to the ESAR/
ER.

B Communication specifications

Transfer connection: Multi-point

Communication method: RS-485 (2-wire half duplex)
Synchronization method: Start-stop

Communication speed: 9.6 k/19.2 k/38.4 k bit/s

Send code: RTU (Remote Terminal Unit)
Data length: 8 bits
Stop bit length: Automatically set by vertical parity setting
Error detection: Vertical parity None/Even/Odd
CRC-16 (Cyclical Redundancy Check)
Flow control: None
Interface: RS-485
Retry function: None

* |nitial settings are shaded.

B Transfer protocol (Communication/Modbus)

The host computer sends a command frame, and the ESAR/ER sends
a response frame based on the content of the command frame. One
response frame is sent in response to one command frame.

Host computer

Q Q
2% 2%
©% ©%
ESAR/ER

The exchange between the command frame and response frame is
explained below.

After a receiving a response from the controller, have the host
computer wait at least 5 ms before sending the next command.
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When writing multiple sets of setting data in a row, such as when
writing to the variable area or performing a compound write, controlla-
bility may be affected. Pay attention to the following points:

Maximum of 3 setting
data sets can be written

Response

< »

50 ms or higher
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7.2 Frames

Based on the Modbus (RTU) communication protocol, commands from the host computer and responses
from the E5AR/ER take the form of frames.

The data comprising command frames and response frames are explained below.

In the following explanation, an "H'" at the beginning of a numeric value (for example H'02) indicates that
the value is a hexadecimal number. A number or letters enclosed in quotation marks (for example "00") is

an ASCII character.

B Command frame

® Example of CRC-16
calculation

CRC-16 calculation method:
As indicated at right, the value
from the client address to the
end of the data is calculated
and the result set in CRC-16.

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 mode Data CRC-16

1
1 1 2 bytes

CRC-16 calculation range

Silent interval at least 3.5 characters long.

Specify the "Unit No." of the ESAR/ER. Set in hexadecimal
Client address | from H'00 to H'63 (0 to 99). When broadcasting to all units,
specify H'00. Responses are not returned to a broadcast.

The function code indicates the type of command from the
host computer. The code is set in hexadecimal and is 1
byte long. For more information, see "7.3 List of functions"
(P.7-7).

Function code

Text of command based on the function code. Specifies
Data variable addresses and the values of setting data (specify
in hexadecimal).

Cyclical Redundancy Check. This is a check code calcu-
CRC-16 lated from the client address to the end of the data. Two
bytes in hexadecimal.

Silent interval at least 3.5 characters long.

The following explains how a message is processed 1 byte at a time in
the processing register (this is a 16-bit register called the "CRC
register").

(1) Set an initial value of H'FFFF in the CRC register.

(2) Perform XOR on the CRC register and the 1st byte of the message, and
return the result to the CRC register.

(3) Shift the contents of the CRC register 1 bit to the right, filling the MSB with
"0".
(4) If the bit shifted from the LSB is "0", repeat step (3).

If the bit shifted from the LSB is "1", perform XOR on the CRC register and
H'A001, and return the result to the CRC register.

(5) Repeat steps (3) and (4) until the contents of the register have been
shifted 8 bits to the right.
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(6) If the end of the message has not been reached, perform XOR on the next
byte of the CRC register and the message, return the result to the CRC
register, and repeat the procedure from step (3).

(7) Append the result (the value in the CRC register) to 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  mode Data CRC-16
| | | Low | High
1 1 H34 | H12
1 1 2 bytes

CRC-16 calculation range

B Response frame

® Normal response frame

Slave  Function
address  mode Data CRC-16
L[ . .
1 1 2 bytes

CRC-16 calculation range

@® Error response frame

Slave Function Error

address _mode  code CRC-16
LI
1 1 1 2 bytes

CRC-16 calculation range

Client address

The number that was specified in the command frame
appears here. This is the unit number of the responding
E5AR/ER.

Function code

The function code that was received.
In an error response frame, "H'80" is added to the value
to indicate that this is an error response.
Example: Received function code = H'03
Function code in error response frame = H'83

Error code

End code that indicates the error.

CRC-16

Cyclical Redundancy Check. This is a check code calcu-
lated from the client address to the end of the data. Two
bytes in hexadecimal.
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7-6

Error codes (Communication/Modbus)

End Error
Name Description detection
code S
priority
H'01 Function code error | Received an unused function code. 1
H02 Variable address The variable area number specified in the variable address is 2
error out of range.

The number of elements does not agree with the number of

data items.

Number of elements x 2 does not agree with the byte count.
H'03 Variable data error The response length exceeds the communication buffer size. 3

The operation code or related information in an operation

command is not correct.

The written data exceeds the setting range.

The setting information in the written data is not permitted in

the current operation mode.

& "Write via communication" is OFF (disabled).

& Attempted to write to setting data of setting area 1 from set-

ting area 0.

H'04 Operation error & Attempted to write to protect setting data from other than 4

protect level.

@ AT is running.

& User calibration in progress.

4 Cannot process the operation command.

# Unit error, unit change, display unit error, internal non-vola-
tile memory error.

® No response

In the following cases, the received command is not processed and a
response is not returned. For this reason, a time-out occurs at the host
device.

The client address in the received command is different from the
communication unit number set in the ESAR/ER.

A parity error, framing error, or overrun error occurred due to a
transfer or other error.

A CRC-16 code error occurred in the received command frame.

An time interval greater that 3.5 characters occurred between data
sets while receiving the command frame.
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7.3 List of functions

Function codes supported on the ESAR/ER are shown below.

Function codes (Communication/Modbus)

Rl Name Description
codes
. Reads the variable area. Multiple
, Read variables . )
03 (H'03) . variables that are contiguous can be
(multiple)
read.
Writes to the variable area.
16 (H'10) Write variables Can write to multiple variables that
(multiple) are contiguous.
Broadcasting is possible.
06 (H'06) Write variable Writes an operation command.
(operation command) | Broadcasting is possible.
08 (H'08) Echo back test Performs an echo back test.

7-7



I Section 7 Communication (Modbus)

7.4 Variable area

The area used for data exchange when communicating with the ES5AR/ER is called the "variable area".
The PV is read and various setting data are read and written using the variable area of the ESAR/ER.
Operation commands do not use the variable area.

ES5AR/ER

Operation Microprocessor
instruction, etc,

Variable area

B=am

Read/write

The variable area is accessed by specifying the position of a variable
within the variable area using a channel identifier, area number, and
in-area address.

® Address Each variable type has an address. Each address is two bytes long
(Communication/ and expressed in hexadecimal. Assign addresses according to units of
Modbus) access size. An address consists of a channel identifier, area number,

and in-area address.
Address (2 bytes)

|#‘# w | x| o | x| x| x A6‘A5‘A4‘A3|A2‘A1‘AO‘O|
——

Channel Area number (00 to 3F) Address in area (00 to FE)

identifiers

(0t03)

Area numbers

Area numbers in the variable area are as follows:

Veg;;:le Description Area
04 Communication monitor
05 Protect level
06 RUN level
07 Adjustment level Setting area 0
08 Adjustment level 2 (Operation in
progress)
09 Bank setting level
0A PID setting level
0B Approximation setting level
ocC 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 Special function setting level
13 Expansion control setting level
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@® Number of
elements

@® Set values

Channel identifier

For multi-point input types that require settings for channels 2 to 4,
specify 1 to 3 to identify the channels.

On single-input types, only "0: Channel 1" can be specified.

Channel identifier Channel
0 Channel 1
1 Channel 2
2 Channel 3
3 Channel 4

In-area address

This is a number that is assigned to each set of data in the variable
area. Addresses are assigned in order beginning from the first set.

For more information on addresses, see the Modbus section in
"Appendix Setting list" (P.A-6). Note that the addresses indicated in
the variable area map are addresses of channel 1.

For example, to specify an address of channel 2 on a multi-point input
type, add H'4000 to the address in the variable area map. For channel
3 add H'8000, and for channel 4 add H'C0QO.

The number of elements is expressed as a 2-byte hexadecimal value.
The specification range for the number of elements varies depending
on the command. See "7.9 Commands and responses (Communi-
cation/Modbus)" (P.7-17).

For example, if the number of elements is 0010, the first 8 elements of
data (H'10) from the address are specified.

In Modbus protocol one element is two bytes of data, however, setting
data on the E5AR/ER is four bytes.

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 complement).

Example: D'105.0 — H'0000041A
The variable is an 8-digit number in hexadecimal. Negative
values are expressed as a two's complement. The decimal is
disregarded.
For example, if the PV of the ESAR/ER is 105.0, it will be
read as H'0000041A (105.0 — 1050 — H'0000041A).

Use of the variable area on the ES5AR/ER is explained in the following
sections.
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7.5 Reading the variable area

The variable area is read by setting the required data in the following command frame.

Command frame

Slave Function Read start Number of
address  mode address elements CRC-16
| [ hes ]
Il Il
1 1 2 2 bytes
Data name Explanation

Client address

Specify the "Unit No." of the EBAR/ER. Set in hexadeci-
mal from H'01 to H'63 (1 to 99).

Function code

The function code for variable area read is H'03.

First address of
read

Specify the address of the setting data that you wish to
read.

For more information on addresses, see "Appendix Set-
ting list" (P.A-6).

Number of
elements

Specify the number of setting data items that you wish to

read x 2 for the number of elements. The setting range is

H'0002 to H'006A (2 to 106).

Example: If the number of setting data sets is 2, specify
H' 0004.

CRC-16

Check code calculated based on the value from the cli-
ent address to the data end. For the calculation method,
see "7.2 Frames B Command frame @ Example of
CRC-16 calculation" (P.7-4).

Response

Response frame

Slave Function Byte Read data
address _mode  count Data 1 Data 1
H'03 | Most significant | Leastsignificant|
1 1
1 1 1 Number of elements x 2 bytes
Datan Data n CRC-16
| Most significant | Least significant |
1 Il 1
2
Data name Explanation

Client address

The value from the command frame appears here.

Function code

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'03

Function code in error response frame = H'83

Byte count

Number of bytes of data that were read.

Read data

The setting data that was read.

CRC-16

This is a check code calculated from the client address
to the data end. For the calculation method, see "7.2
Frames B Command frame @ Example of CRC-16 cal-
culation" (P.7-4).
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Response codes

Function Error
Error name Cause

code code

H'02 Variable address error Error in leading address of read.

H'03 Variable data error The number of elements exceeds the speci-
H'83 fied range.

Operation error Unit error, unit change, display unit error, EEP
H'04 error (does not occur when number of ele-
ments is 0).

H'03 - Normal end No error.

@ Reading non-display data
Setting data can be read even if it is set to non-display or is not displayed due to the model.

Command response example

Reading the PV of channel 1

(Client address: H'01)

PV of channel 1 (set as 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 Writing to the variable area

Write to the variable area by setting the required data in the following command frame.

Command frame

Slave Function  Write start Number of Byte Write data
address _mode address elements count Data 1 Data 1 ~
| | H'10 | | Most significant |Least significant[
1 I 1 —
1 1 2 1 Number of elements x 2 bytes
77777 Data n Data n CRC-16
| Most significant | Least significant |
,,,,, Il Il 1
2
Data name Explanation

Client address

Specify the "Unit No." of the ESAR/ER. Set in hexadeci-
mal from H'01 to H'63 (1 to 99).

Function mode

The function code for variable area write is H' 10.

First address of
write

Specify the address of the setting data to which you wish
to write.

For more information on addresses, see "Appendix Set-
ting list" (P.A-6).

Number of
elements

Specify the number of setting data items that you wish to

write x 2 for the number of elements. The setting range

is H'0002 to H'0068 (2 to 104).

Example: When the number of setting data items is 2,
specify H' 0004.

Byte count

Specify the number of bytes of data to be written.

Response

FINS-mini response text

Slave Function  Write start Number of
address  mode address elements CRC-16
H10 | | ‘
Il Il
1 1 2 2
Data name Explanation

Client address

The value from the command frame appears here.

Function mode

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'10

Function code in error response frame = H'90

Beginning
address of write

Beginning address of write that was received.

Number of
elements

Received number of elements.

CRC-16

This is a check code calculated from the client address
to the data end. For the calculation method, see "7.2
Frames B Command frame @ Example of CRC-16 cal-
culation" (P.7-4).
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Response codes

Function Error
Error name Cause
code code
H'02 Variable address error Error in leading variable address of write
@ Number of elements and number of data
items do not agree.
H'03 Variable data error 4 Number of elements x 2 does not agree with

byte count.
& Write data exceeds the setting range.

The operation state does not permit writing.

The settings for the write data are not permit-

H'90 ted in the current operation mode.

4 Write via communication is OFF (disabled).

& Attempted to write to setting data of setting
area 1 from setting area 0.

& Attempted to write to protect setting data
from other than protect level.

@ AT is running.

@ User calibration in progress.

Unit error, unit change, display unit error, non-

volatile memory error

H'04 Operation error

H'10 - Normal end No error

€ Writing non-display data
It is possible to write to setting data even if it is set to non-display or is not displayed due to the
model; however, exercise caution when writing continuously.

Command/response example

Writing to "SP setting upper limit" and "SP setting lower limit" of control
initial setting level of channel 1. (Client address: H'01)

SP setting upper limit of channel 1
Address : H'OD1E
Data written : H'00002710 (1000.0°C)

SP setting lower limit of channel 1
Address : H'OD20
Data written : H'FFFFFC18 (-100.0°C)

Command: [01] [10] [0D 1E][0004] [08][ 00 00 27 10 |[ FF FF FC 18][(CRC-16)]
Response: [01 [10][0D 1E][0004] [CRC-16)]
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7.7 Operation commands (Communication/Modbus)

Operation commands are sent using the following command frame.

Command frame

Slave Function  Write start

address  mode address Write data CRC-16
| | H'06 | H'00 | H'00 | | |
1 1 2 2 2 bytes
Data name Explanation

Specify the "Unit No." of the EBAR/ER. Set in hexa-
decimal from H'01 to H'63 (1 to 99).

Function mode The function code for an operation command is H' 06.

Beginning Specify H' 0000 for the operation command address.
address of write

Client address

Enter the command code of the operation command
and related information (see table below).

This is a check code calculated from the client
address to the data end. For the calculation method,
see "7.2 Frames M Command frame @ Example of
CRC-16 calculation" (P.7-4).

Data written

CRC-16

Operation commands for the ESAR/ER are shown in the following.

Operation o Related information
Description
code Upper Byte Lower Byte
L s H'0: OFF (Disabled)
! N *
H'00 Write via communication | H'O *1 H'1: ON (Enabled)
H'01 Run/Stop H'Oto 3, F *2 H'0: Run H'1: Stop
H'02 Bank change H'Oto 3, F *2 H'Oto 7: Bank O to 7
H'0: Currently selected PID Set No.
1 ! *
H03 AT run HOt0 3, F 2 H'1 to 8: PID Set No.
. H'0: Backup mode
1 Y *
H04 Write mode HO*1 H'1: RAM write mode
H'05 RAM data save H'0 *1 H'0
H'06 Software reset H'0 *1 H'0
H'07 Move to settingareal | H'O *1 H'0
H'08 Move to protect level H'0 *1 H'0
H'0: Auto mode
[ ! *
H'09 Auto/Manual H'Oto 3, F*2 H'1: Manual mode
H'OA AT stop H'Oto 3, F *2 H'0: Stop
H'0B Initialize settings H'0 *1 H'0
H'0C Cancel latch H'0to 3, F *2 H'0
H'0D SP mode H'Oto 3, F*2 H'0: LSP H'1l: RSP

*1: Operates for all channels.

*2: Specify for each channel
0: CH1, 1: CH2, 2: CH3, 3: CH4, F: All channels

*. There is no response to a software reset.

*: When all channels are 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 result. If all channels
end normally, "Normal end" results.
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Response frame

Slave Function  Write start

address  mode address Write data CRC-16
| | H'06 | H00 | H00 | | |
1 1 2 2 2 bytes
Data name Explanation

Client 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 Beginning address of write that was received.
address of write

Written data Received operation command data.

This is a check code calculated from the client address
to the data end. For the calculation method, see "7.2

CRC-16 Frames B Command frame @ Example of CRC-16 cal-
culation" (P.7-4).
Response codes
Function Error
Error name Cause
code code
H'02 Variable address error The variable address is not H'0000.
Error in written data.
H'03 Variable data error ¢ |ncorrect command code or related informa-

tion.

The operation state does not permit writing.

* Write via communication is OFF (disabled).

H'86 Note that the command is received regardless
of write via communication ON/OFF.

¢ Cannot process.
See explanation of commands in "7.9 Com-
mands and responses (Communication/Mod-
bus)" (P.7-17).

Unit error, unit change, display unit error, non-

volatile memory error

H'04 Operation error

H'06 - Normal end No error

Command/response example
Operation command to channel 2 (client address: H'01)

Channel 2 operation command
Address : H'0000
Written data: H'0111 (Stop command to channel 2)

Command: [0000] [0111] [(CRC-16)]
Response: [0000] [0111] [(CRC-16)
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7.8 Setting areas

7-16

The E5AR/ER has two setting areas for communication functions:
Setting area 0 and setting area 1.

In setting area 0, control continues.

As such, setting area 0 makes it possible to perform operations that
require control to be in progress, such as reading the PV, writing an
SP, and run/stop, as well as operations that do not interfere with
control. On the other hand, operations that may change control such
as writing initial setting data cannot be performed. (Note that setting
data that cannot be written can still be read.)

In setting area 1, control is stopped.

This makes it possible to perform operations such as writing initial
setting data which are not possible in setting area O.

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 instruction

<
I

Setting area 0 "nove to setting area 1" Setting area 1
Operation instruction

Control in progress Control stop

Description Area
Communication monitor
Protect level

RUN level
Adjustment level Setting area 0
Adjustment level 2 (During control)

Bank setting level

PID setting level
Approximation setting level
Input initial setting level
Control initial setting level
Control initial setting 2 level
Alarm setting level Setting area 1
Display adjustment level (Control stop)
Communications setting level
Special function setting level
Expansion control setting level




7.9 Commands and responses (Communication/Modbus) I

7.9 Commands and responses (Communication/Modbus)

The ESAR/ER provides a set of command frames that make use of variable area read/write commands,
operation commands, and other services provided by the Modbus communication protocol.

E5AR/ER command frames are explained below.

B Monitor value read (Communication/Modbus)

Slave Function  Read start Number of
Command address mode address elements CRC-16
I | | |
| |

1
1 1 2 2 2 bytes

Monitor value Monitor value
Address Address
Ch Data name Ch Data name
H'0400 Version H'8400 \ersion
H'0402 Modification type H'8402 Modification type
H'0404 PV H'8404 PV
H'0406 1 |Internal SP H'8406 3 |Internal SP
H'0408 Bank No. monitor H'8408 Bank No. monitor
H'040A PID Set No. monitor | H'840A PID Set No. monitor
H'040C Status H'840C Status
H'4400 Version H'C400 Version
H'4402 Modification type H'C402 Modification type
H'4404 PV H'C404 PV
H'4406 2 |Internal SP H'C406 4 |Internal SP
H'4408 Bank No. monitor H'C408 Bank No. monitor
H'440A PID Set No. monitor | H'C40A PID Set No. monitor
H'440C Status H'C40C Status

This command is used to read the PV, status, and other monitor
values. The number of elements can be set from H'0004 to 006A (4 to
106) to allow reading of monitor values in contiguous addresses.

When used in setting area 1, the response for the PV and internal SP
is "0" and the response for the status is as indicated in the notes in
"Appendix Setting list Status" (P.A-8).

Slave Function Byte Read data
Response address mode  count Data 1 Data 1

| | H'03 | | Most significant | Least significant|
1 1
1 1 1 Number of elements x 2 bytes
Data n Data n CRC-16

| Most significant | Least significant | |
Il Il 1

2

The above indicates a normal end. For information on error responses,
see "7.5 Reading the variable area" (P.7-10).
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B Read setting data (Communication/Modbus)

7-18

Response

Slave Function  Read start Number of
address  mode address elements CRC-16
[ Il , T, [,
1 1 2 2 2
Explanation
Address ch
Setting data of setting area 0
H'0600 to 060E RUN level
H'0700 to 0744 Adjustment level
H'0800 to 0818 Adjustment level 2
H'0900 to 09DE Bank setting level
H'0A00 to OABE PID setting level
H'0B00 to OB6E Approximation setting level
1 Setting data of setting area 1
H'0CO00 to 0C20 Input initial setting level
H'0DOO0 to 0D26 Control initial setting level
H'OEOO to OE60 Control initial setting 2 level
H'0OFO00 to OF20 Alarm setting level
H'1000 to 100E Display adjustment level
H'1100 to 110C Communications setting level
H'1200 to 1218 Special function setting level
H'1300 to 1332 Expansion control setting level
H 400053?:;;2 above 2 Same setting data as channel 1
H SOOOaSS:JIeeSds;c; above 3 Same setting data as channel 1
H Cooggg:jeiiéz above 4 Same setting data as channel 1

This command is used to read setting data. The number of elements
can be set from H'0004 to 006A (4 to 106) to allow successive reading
of 2 to 53 items of setting data in contiguous addresses.

To specify the variable type or address, see "Appendix Setting list"
(P.A-6). The upper limit of an address will vary depending 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 is "0" and the response
for the status is as indicated in the notes in "Appendix Setting list
Status" (P.A-8).

Slave Function Byte Read data
Address _mode  count Data 1 Data 1
| | H'03 | | Most significam | Least significant|
1 1 1 Number of elements x 2 bytes
Datan Data n CRC-16

| Most significant | Least significant | ‘
1 Il

2

The above indicates a normal end. For information on error responses,
see "7.5 Reading the variable area" (P.7-10).
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B Write setting data to protect level

Response

Slave Function  Write start Number of Byte
Address mode address elements count Write data CRC-16
| | H'10 | | H'0002 | HO4 |
| | | |
1 1 2 2 1 4 bytes 2
Address Setting data
H'0500 Operation adjustment protect
H'0502 Initial setting level protect
H'0504 Setting change protect
H'0506 PF key protect

This command writes setting data to Protect level. Protect level is
explained in "4.1 Setting levels and key operation" (P.4-2).

This command is used in setting area 0. If used in setting area 1, an
error will result.

To use this command, use the "Write via communication” operation
command to enable "Write via communication”, and then use the
"Move to protect level" operation command to move to "Protect level”.

Slave Function  Write start Number of
address  mode address elements CRC-16
[ [ o] | | |
Il Il Il
1 1 2 2 2

The above indicates a normal end. For information on error responses,
see "7.6 Writing to the variable area" (P.7-12).

B Write setting data (Communication/Modbus)

Slave  Function  Write start Number of Byte Write data
address  mode address elements count Data 1 Data 1
H10 | | | | Most significant |Least significant|
Il Il Il Il
1 1 2 2 1 Number of elements x 2 bytes
Datan Datan CRC-16
| Most significant | Least significant |
1 Il Il
2
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Response

Explanation
Address ch
Setting data of setting area 0
H'0600 to 060E RUN level
H'0700 to 0744 Adjustment level
H'0800 to 0818 Adjustment level 2
H'0900 to 09DE Bank setting level
H'0A00 to OABE PID setting level
H'0BOO to OB6E Approximation setting level
1 Setting data of setting area 1
H'0CO00 to 0C20 Input initial setting level
H'0DO0O0 to 0D26 Control initial setting level
H'OE0O to OE60 Control initial setting 2 level
H'0OFO00 to OF20 Alarm setting level
H'1000 to 100E Display adjustment level
H'1100 to 110C Communications setting level
H'1200 to 1218 Special function setting level
H'1300 to 1332 Expansion control setting level
H 4000a:g?eesdsi above 2 Same setting data as channel 1
H 800%33?;;2; above 3 Same setting data as channel 1
H'C000 added to above 4 Same setting data as channel 1
addresses

This command is used to write setting data. The number of elements
can be set from H'0004 to 0068 (4 to 104) to allow successive writing
of 2 to 52 items of setting data in contiguous addresses.

To specify the variable type or address, see "Appendix Setting list"
(P.A-6).

Write setting data to setting area 1 from setting area 1. If written from
setting area 0, an error will result.

To use this command, "Write via communication” must be enabled
using the "Write via communication” operation command.

To store setting data of Operation and Adjustment setting levels in
non-volatile memory, select "Backup" with the "Write mode" command.
If not set to "Backup", the setting data will not remain in memory when
the power is turned off. For more information on Operation and
Adjustment levels, see "4.1 Setting levels and key operation” (P.4-2).

Slave Function  Write start Number of
address mode address elements CRC-16
[ [ o] | | |
Il Il Il
1 1 2 2 2

The above indicates a normal end. For information on error responses,
see "7.6 Writing to the variable area" (P.7-12).
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B \Write via communication

Slave Function ~ Write start Instruction  Related
Command address  mode address code information CRC-16

| | H'06 | H’Dl)I H'00 | H'00

o -

1 1 2 2 bytes
Related ..
. . Description
information
H'00 Write via communication disable
H'01 Write via communication enable

This command is used to enable or disable "Write via communication”.
When sent it changes the set value of "Write via communication.”

When Write via communication is disabled, communication cannot be
used to write setting data or send operation commands such as Run/
Stop.

The initial setting is "disabled".

This command can be used in both setting area 0 and setting area 1.

Slave Function Write start Instruction  Related
Response address  mode address code information CRC-16
| | H'06 | H'00 ) H'00 | H'00 ) | ) ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

B Control Run / Control Stop

Slave Function Write start Instruction  Related
Command address  mode address code information CRC-16

| | H'06 | H00 | H'00 | H'01 |

1 1 2 2 2 bytes
Related Description
information Ch Control state
H'00 1 Run
H'01 Stop
H'10 Run
H'11 2 Stop
H'20 Run
H21 3 Stop
H'30 4 Run
H'31 Stop
H'FO Run
All
H'F1 Stop

This is used to run or stop control.

This command can be used in both setting area 0 and setting area 1.
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Response

B Bank change

7-22

Response

When the control mode is set to cascade control, perform the Run/
Stop operation command of channel 2.

If "All" channels are selected, only those that are enabled will be
affected by this command.

To use this command, "Write via communication” must be enabled
using the "Write via communication” operation command.

Slave  Function Write start Instruction  Related
address _mode  address code information CRC-16
| H'06 | H'00 | H'00 | H'01 | | | ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function Write start Instruction Related
address _mode  address code information  CRC-16

| H'06 | H'()OI H'00 | H'02

1 1 2 2 2 bytes
Related Description
information | Ch Selected Bank No.
H'00 to 07 1 Oto7
H'10to 17 2 Oto7
H'20 to 27 3 Oto7
H'30 to 37 4 Oto7
H'FO to F7 All Oto7

This command is used to change banks (there are 8 banks numbered
0 to 7). An SP, alarm values, and a PID Set No. are stored in each
bank.

This command can be used in both setting area 0 and setting area 1.
An operation error will result if AT is running in the selected channel.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

Slave Function Write start Instruction  Related
address  mode address code information CRC-16

| | H'06 | H'00 | H'00 | H'02 | | | ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).
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B AT execute

B AT cancel

Response

Slave Function Write start Instruction  Related
address  mode address code information CRC-16

| | H'06 | H’Ol)I H'00 | H'03

o -

1 1 2 2 bytes
Related Description
information | Ch Command

00: Currently selected PID Set No.
01 to 08: Specifies PID Set No. 1to 8

10: Currently selected PID Set No.
11 to 18: Specifies PID Set No. 1 to 8

20: Currently selected PID Set No.
21 to 28: Specifies PID Set No. 1to 8

30: Currently selected PID Set No.
31 to 38: Specifies PID Set No. 1to 8

FO: Currently selected PID Set No.
F1 to F8: Specifies PID Set No. 1 to 8

This command runs AT. On the ES5AR/ER, the PID Set No. must be
specified when running AT.

H'00 to 08 1

H'10 to 18 2

H'20 to 28 3

H'30 to 38 4

H'FO to F8 All

To specify the currently selected PID Set No. (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. If used in setting area 1, an
operation error will result. An operation error will also result in the
following situations:

« "Run/Stop" of the specified channel is set to "Stop".

« "Auto / Manual" of the specified channel is set to "Manual".

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

Slave  Function Write start Instruction Related
address mode address code information CRC-16

| | H'06 | H'00 | H'00 | H'03 | | | ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function  Write start Instruction Related
address  mode address code information CRC-16

| | H'06 | H'00 | H'00 | H'0A |

1 1 2 2 2 bytes
Related Description
information | Ch Command

H'00 1 AT stop
H'10 2 AT stop
H'20 3 AT stop
H'30 4 AT stop
H'FO All AT stop
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Response |

This command stops AT.

This command is used in setting area 0. If used in setting area 1, an
operation error will result. An operation error will also result in the
following situations:

« "Run/Stop" of the specified channel is set to "Stop".

« "Auto / Manual" of the specified channel is set to "Manual".

To use the command, "Write via communication” must be enabled
using the "Write via communication" operation command.

Slave Function ~ Write start  Instruction  Related
address _mode address code information CRC-16

B Write mode

7-24

| HO06 | H00 | H00 | HOA . ‘
1 1 2 2 2 bytes
The above indicates a normal end. For information on error responses,

see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave  Function Write start Instruction  Related
address mode  address code information CRC-16

| | H'06 | H'00 | H'00 | H'04 |

1 1 2 2 2 bytes
Related information Description
H'00 Backup mode

H'01 RAM write mode

This command is used to select backup mode or RAM write mode.

The initial setting is backup mode.

This command can be used in both setting area 0 and setting area 1.

To use this command, "Write via communication" must be enabled
using the "Write via communication” operation command.

Write mode Explanation

When communication is used to write setting data of
Operation, Adjustment, Adjustment 2, Bank setting,
PID setting, or Approximation setting level, the data is
also written to internal non-volatile memory.

When communication is used to write setting data of
Operation, Adjustment, Adjustment 2, Bank setting,
PID setting, or Approximation setting level, the data is
not written to internal non-volatile memory.

RAM write mode | 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 internal non-volatile memory.
Note that when a change is made by key operation,
the data is written to non-volatile memory.

Backup mode

When the write mode is changed from RAM write mode to Backup
mode, the setting data of Operation, Adjustment, Adjustment 2, Bank
setting, PID setting, and Approximation setting levels is written to
internal non-volatile memory. Each level is explained in "4.1 Setting
levels and key operation" (P.4-2).

7

The time required for RAM backup varies depending on the )
number 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, Adjust-
ment, Adjustment 2, Bank setting, PID setting, and Approxi-
mation levels were changed, the most time would be

required, which is about 2 seconds.
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Response

B RAM data store

Response

B Software reset

Response

Slave Function Write start Instruction  Related
address _mode address code information  CRC-16

H'06 | H00 ) H'00 | H'04

1
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function Write start Instruction  Related
address mode  address code information CRC-16

| | H'06 | H'00 | H'00 | H'05 | H'00 |
1 1 2 2 2 bytes

This writes the setting data of Operation and Adjustment levels to
internal non-volatile memory. Operation and Adjustment levels are
explained in "4.1 Setting levels and key operation” (P.4-2).

This command can be used in both setting area 0 and setting area 1.

To use this command, "Write via communication" must be enabled
using the "Write via communication” operation command.

Slave Function Write start Instruction  Related

address mode address code information CRC-16
| | H'06 | H'00 | H'00 | H'05 | H'00 | | ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function ~ Write start Instruction Related
address  mode address code information  CRC-16

| | H'06 | H'00 | H'00 | H'06 | H'00 |
1 1 2 2 2 bytes

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, "Write via communication” must be enabled
using the "Write via communication" operation command.

(No response)

A response is not returned to this operation command.
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B Move to setting area 1

B Move to protect level

7-26

Response

Command )

Slave  Function Write start Instruction  Related
address  mode address code information CRC-16

| | H'06 | H'00 | H00 | H'07 | H'00
1 1 2 2 2 bytes

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 "Initial setting level protect” is set to "2
(Disable move to input initial setting level)", an operation error will
result.

To use this command, "Write via communication" must be enabled
using the "Write via communication” operation command.

Slave Function Write start Instruction  Related
address mode  address code information  CRC-16

| | H'06 | H'00 ) H'00 | H07 ) H00 | ) ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function Write start Instruction Related
address _mode address code information  CRC-16

Response

| H'06 | H'00 | H'00 | H'08 | H'00 | | ‘
1 1 2 2 2 bytes

Use this command to move to protect level. Protect level is explained
in "4.1 Setting levels and key operation” (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, "Write via communication" must be enabled
using the "Write via communication" operation command.

Slave Function Write start  Instruction  Related

address  mode address code information CRC-16
| | H'06 | H'00 | H'00 | H'08 | H'00 | | ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).
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B Auto / Manual

Response |

Slave Function Write start Instruction  Related

address mode  address code information CRC-16
| | H06 | H00 | HO0 | HO09 .
1 1 2 2 2 bytes
Related Description
information | Ch Operation mode
H'00 Auto
H'01 1 Manual
H'10 5 Auto
H'11 Manual
H'20 3 Auto
H'21 Manual
H'30 4 Auto
H'31 Manual
H'FO Al Auto
H'F1 Manual

Use this command to select auto 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, "Write via communication" must be enabled
using the "Write via communication" operation command.

When the control mode is set to cascade control, perform the Auto /
Manual operation command of CH2.

Slave  Function Write start Instruction  Related
address _mode address code information CRC-16

M [nitialize settings

Response

| H'06 | H'00 ) H00 | H'09 ) | ) ‘

1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function Write start Instruction Related

address  mode address code information  CRC-16
| | H'06 | H'00 | H'00 | H'0B | H'00 |
1 1 2 2 2 bytes

This returns all settings to the initial settings.

This command is used in setting area 1. If used in setting area 0, an
operation error will result.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.

Slave  Function Write start Instruction Related
address mode  address code information  CRC-16

| | H'06 | H'00 | H'00 | H'0B | H'00 | | ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).
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B Cancel latch

Bl SP mode

7-28

Command )

Slave Function Write start  Instruction Related

Response

address _mode address code _information CRC-16
| H06 | HO0  H00 | HoC .
1 1 2 2 2 bytes
Related Description
information | Ch Command
H'00 1 Cancel alarm latch
H'10 2 Cancel alarm latch
H'20 3 Cancel alarm latch
H'30 4 Cancel alarm latch
H'FO All Cancel alarm latch

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 run in the specified channel, an operation error will
result.

To use this command, "Write via communication” must be enabled
using the "Write via communication" operation command.

Slave Function Write start Instruction Related

address _mode address code information CRC-16
| H'06 | H'00 | H'00 | H'0C | | | ‘
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function Write start Instruction Related

address mode  address code information  CRC-16
| | H06 | HoO  HOD | HOD .
1 1 2 2 2 bytes
Related Description
information | Ch Command
H'00 1 Local SP
H'01 Remote SP
H'10 5 Local SP (Cascade open)
H'11 Remote SP (Cascade closed)
H'FO Al Local SP
H'F1 Remote SP

Use this command to select the SP mode (Local SP / Remote SP).
The command can be used when cascade control or remote SP is in
use.

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
result.

To use this command, "Write via communication" must be enabled
using the "Write via communication" operation command.



7.9 Commands and responses (Communication/Modbus) I

Response

B Echo back test

Response

When the control mode is set to cascade control, perform the local SP/
remote SP operation command of CH2.

Slave  Function Write start Instruction Related
address _mode  address code information  CRC-16

| H'06 | H'00 ) H'00 | H0D | | | ‘

1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).

Slave Function  Write start

address mode address Test data CRC-16
| | H'08 | H'00 | H'00 | |
1 1 2 2 2 bytes

This command is used to perform an echo back test.
The command can be used in any state of the ESAR/ER.
The test data can be any two bytes of hexadecimal data.

Slave Function ~ Write start

address mode address Test data CRC-16
| | H'08 | H'00 | H'00 | | |
1 1 2 2 2 bytes

The above indicates a normal end. For information on error responses,
see "7.7 Operation commands (Communication/Modbus)" (P.7-14).
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I Section 8 Setting data

8.1 How to use this section

® Marks used in this section

Explains the meaning and function of a setting data item.

m Shows the setting range and initial setting of a setting data item.
]

Setting

- |

Monitor

Used for monitor values.

Explains a procedure for operating the ESAR/ER.

Q)

Operation

Indicates where a setting data item is explained and notes related
Referen7 setting data items.

@ Display conditions for related setting data

A setting will only appear in the display of the ESAR/ER when the
conditions of use for the setting are satisfied (conditions of use are
indicated to the right of each setting in this section). Protected settings
are not displayed regardless of the conditions of use, although they
are in effect.

In the case of settings that can be configured separately for each
channel on a multi-point input type, appears to upper left of each
of these settings in this section.

[CH]
AT run/stop

\ ‘ !
Setting data name Operation conditions
Display symbol
(Display 1)
Setting data for each channel Level indication
(Display 3)

~
O
[ '

-

During control using advanced PID control
|

@ Order of explanation of settings

Settings are explained by level.
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8.2 Protect level (L Prk) I

8.2 Protect level (L.Prk)

Protect level consists of four types of protection: "Operation adjustment protect”, "Initial setting protect",
"Setting change protect”, and "PF key protect”. Each is used to protect the corresponding settings and
prevent accidental changes to the settings.

Protect levels |7 FrE)

= OAPT:
aRPE
p

’ 1

! X - , Operation Adjustment protect|

+ | operation tevel [ Adjustment | =—>| Adjustment 2 E lu 0-4

! [ key less level [ gi7)r key less level 77 ' = oL]ICPT:

: eyl than 1 second than 1 second [key less ' Initial setting protect

' less ' O

! than Lsecond than 1 second | [ 0-2

' — . U O | WTPT:

. Approximation | «——|PID settin P A— : ' - ":’_- ": Setting change protect

' |setting 9 Bank setting : 5FF| OFF(0)/ON(1)

b llevel [ £ET) eyess Ve b pra) iy (level [gp)

: than 1 second than 1 second ' PFPT:

N e e e e e e e e e e e e memmmemeeeeeemmeemmmmmmeeeememmmmmm—n i 'L |PF key protect

(Jcontrolin 2EE|OFF(0)/ON(L)
rogr
[+cal1 sec [1+ceI3 sec progress
or longer or longer
Protect level
LPE
. . - [ =

Operation adjustment protect aAPE Lore

0

Initial setting protect

Setting change protect

[ =G ]

[ 2 g |
T
L3O o N N

o

-
(

PF key protect

The range of setting data protected is indicated. Initial settings are shaded.

* Operation adjustment protect
/ Restricts key operation in the Operation, Adjustment, Adjustment 2,

Bank setting, PID setting, Approximation setting, and Monitor item

levels.
Operation Bank settings
() Setting Adjustment PID settings
values | "py/sSp" | Others | Adjustment 2 Approximation settings
Setting Monitor items
0 © © © ©
1 © © © X
2 © © X X
3 © X X X
4 O X X X
©: Display/change: Yes (O : Display: Yes  X: Display/Change levels: No

When the set value is "0", protection is not enabled.
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8-4

r~

« Initial setting protect
Restricts movement to the Input initial setting, Control initial setting,
Control initial setting 2, Alarm setting, Display adjustment, and
Communication setting level.

@

Setting

r~

@

Setting

r~

@

Setting

Move to Control initial setting,
Setting Move to Input initial Control initial setting 2, Alarm
values setting level setting, Display adjustment, and
Communication setting level
Yes (shows "Advanced
0 ) . . Yes
function setting level”)
Yes (Does not show
1 "Advanced function Yes
setting level")
2 No No

* When "Initial setting level protect” is set to "2", nothing happens
when the level key is held down for 1 second to move to Input initial
setting level from Operation, Adjustment, Adjustment 2, Bank
setting, PID setting, Approximation setting, or Monitor item level.
(The blinking display to indicate the move does not appear.)

« Setting change protect
Prevents use of the keys.

Setting | Change settm_gs by key Remarks (exceptions)
value operation
OFF Yes -
« All setting data on Protect level
* "Move to special function level"
ON No  "Move to calibration level"
« "Display bank selection”
« "Display PID selection”

« "Setting change protect” is initially set to "OFF".

» PF key protect
Prevents use of the PF1/PF2 keys.

Setting . .
value Change settings by key operation
OFF PF1/PF2 keys are enabled
ON PF1/PF2 keys are disabled (operation as a function key and

channel key is disabled)

* "PF key protect" is initially set to "OFF".



8.3 Operation level () I

8.3 Operation level (

)

Display this level to operate the control system. The SP can be set and the PV monitored in this level.

Power on

Operation level

—

[key less

Adjustment | =———>
level L Ado) keyless

Adjustment 2
level T Fde

[Tkey less
than 1 sec

than 1 second

than 1 second

[key less
than 1 second

Approximation
setting

—

level |1 EET

[Tkey less

PID setting |«——
level L. Pod)l Tkeyless

Bank setting
level 5]

CH.

than 1 second

than 1 second

PV / manual MV
(Position proportional control type:
PV valve opening)

PV / SP (display 1)
PV / SP / bank No.

PV / SP (display 2)
Present/ SP /
MV

PV / SP (display 3)
Present / SP / bank No.

RSP: Remote SP monitor

| SP-M: Ramp SP monitor

]*1

#2

#1 In manual mode

*2 One of the following is displayed depending on

the "Display screen selection" setting:
* Display 1/ Display 2

* Display 2 / Display 3

* Display 1 only

* Display 2 only

Manual MV

Manual operation

This sets the MV or valve opening during manual operation. On a
standard type the MV is changed by pressing the keys. On a
position proportional type, the [ key turns on "open" and the ¥ key

turns on "close".

On a standard type Display 1 shows the PV and Display 2 shows the

MV.
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T Present value (PV)

+— Manipulated variable (MV)

= o
TOTOTI
—/ C\3

\

"MANU" lights up

When changed with the keys, the MV is output once every 50
ms and updated in the system.

When a potentiometer is connected to a position proportional type,
Display 1 shows the PV and Display 2 shows the valve opening.
When a potentiometer is not connected to a position proportional
type, Display 2 shows "-----

With potentiometer Without potentiometer
-y Ny N -y -y N
“ CH -: H H 1 Present value " CH -: H H 1~ Present value
= (R0 Vaveopenng [ 0 =----- — Valve opening
ARnL ARnll
"MANU" lights up "MANU" lights up

In manual mode, operation is performed manually and the "MANU"
indicator lights up.

"Manual output method" 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 default value can be used.

Switching between manual and auto mode is accomplished with the
key, or with "Auto/Manual" in Operation level. If either "PF1
setting" or "PF2 setting" is set to "A-M" (& key), "Auto/Manual” will
not appear in operation mode and only the key is used for
switching.

» Switching between Auto and Manual with the 4™ key
To switch modes, hold down the ™ key for at least one second in
Operation, Adjustment, Adjustment 2, Bank setting, PID setting,
Approximation setting, Monitor item, or Protect level.

e Switching between Auto and Manual with "Auto/Manual”
To switch modes, change the setting of "Auto/Manual” in
Operation level.

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 SP mode of the secondary loop is local (cascade open).
*The secondary loop is in manual mode.

«"Operation at error" is taking place in the secondary loop.



8.3 Operation level () I

« Standard type

@ Control method Setting range Units | Default value
Setting Standard -5.0 to 105.0 % *1
Heating/cooling -105.0 to 105.0 % *1

*1 "Manual output method" (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 default value
can be used.

« Position proportional type

Control method Monitor range Units
Position -10.0 to 110.0 %
proportional

@ Related setting data
Reference "Auto/Manual” (Operation level) (P.8-11)
_/ "PF1 setting", "PF2 setting" (Advanced function setting level) (P.8-68)
"Manual output method”, "Manual MV default value" (Expansion
control setting level) (P.8-77)

CH

PV/SP (Display 1)
PV/SP (Display 2)
PV/SP (Display 3)

« Display 1 shows the PV and Display 2 shows the SP. The SP can be

’ set.

« Either the local SP or the remote SP is shown depending on the
selected SP mode. In the case of remote SP, the value can only be

monitored.
Local SP mode Remote SP mode
s omomen o | Presentvalue | Present value
ARG d G&RY)
’ - — Monitor onl
e/ | % /] ’
g‘_ﬁ T MV monitor yam MV monitor
P =1
o OUT3 OUT# STOP RSP —"RSP" goes off OUTL OUT2 OUT3 OUT4 STOP RSP ~—— — "RSP" lights up
[ | [ O || @ || & || A wmolme || Ol @ || || A
=EEEEE) =EE=SE)
AN AN
EBAR ESAR

« When using a bank in local SP mode, a link is created to the local SP
of the selected bank. For example, if Bank 3 is selected, the local SP
of Bank 3 appears in Display 2, and when the value is changed, the
value of "Bank 3 local SP" (Bank setting level) also changes.
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» The decimal point position is determined by the selected sensor in
the case of temperature input, and by scaling in the case of analog
input. If "Display digits after PV decimal point" is set to "OFF" for
temperature input, digits following the decimal point are not shown.

Monitor range Units
() PV "Appendix Sensor input setting ranges - EU
Indicator (control) ranges" (P.A-4)
Setting
Setting or monitor range Units | Default value
Local SP: SP lower limit to SP upper limit EU 0.0
py | Remote SP: Remote SP lower limit to
remote SP upper limit EU -
Note that the SP limits are in effect.

At "Display 1" "Display 2", the bank number appears in Display 3.
At "Display 2", the MV appears in Display 3.

"Display screen selection" (Display adjustment level) can be used to
set the display sequence to Display 1/Display 2, Display 2/Display 3,
Display 1 only, or Display 2 only.

The initial setting is Display 2/Display 3; PV/SP/MV, PV/SP/Bank No.

@ Related setting data

Reference "Input * type" (Input initial setting level) (P.8-36)

_/ "Input* temperature units" (Input initial setting level) (P.8-37)
"Scaling input value 1", "Scaling display value 1", "Scaling input
value 2", "Scaling display value 2", "Decimal point position" (Input
initial setting level) (P.8-37)

"Remote SP upper limit", "Remote SP lower limit" (Input initial
setting level) (P.8-38)

"PV decimal point display" (Input initial setting level) (P.8-39)

"SP upper limit", "SP lower limit" (Control initial setting level) (P.8-43)
"SP mode" (Adjustment level) (P.8-14)

"PV/SP display screen selection" (Display adjustment level) (P.8-60)

CH.
Remote SP monitor -1 I:l

Local SP, control mode set to standard control with remote SP

» This is used to monitor the remote SP while in local SP mode.

l * In remote SP mode, the remote SP can be monitored in Display 2 of
the PV/SP screen.

"I—_l Monitor range Units

Remote SP lower limit to remote SP upper limit
Note that the SP limits are in effect.

EU

Monitor
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@ Related setting data
Reference "PVISP" (Operation level)(P.8-7)
—/ "SP mode" (Adjustment level) (P.8-14)
"Remote SP ramp rise value" "Remote SP lower limit" (Input initial
setting level) (P.8-38)
"Control mode" (Control initial setting level) (P.8-43)

CH
Ramp SP monitor SP-A I:l

SP ramp rise value = 0 or SP ramp fall value =0

Monitors the SP during ramp.

-

The ramp function limits the rate of change of the SP.

The setting is only displayed if a value is entered for "SP ramp rise
value" or "SP ramp fall value".

For other than ramp, the SP value is the same as in "PV/SP".

L|—_| Monitor range Units
SP lower limit to SP upper limit EU

Monitor

@ Related setting data
Reference "PV/SP" (Operation level)(P.8-7)
_/ "SP ramp time unit", "SP ramp rise value", "SP ramp fall value"
(Adjustment level) (P.8-18)
"SP upper limit", "SP lower limit" (Control initial setting level) (P.8-43)

CH |

MV monitor (heating)

]

Standard control, heating/cooling control

[N}

Monitors the heating MV during operation.
* Monitors the MV of standard control and the heating MV of heating/

/ cooling control.

Control Monitor range Units
Standard -5.0 to 105.0 %
| Heating/ 0.0to 105.0 %
cooling

Monitor
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CH
MV monitor (cooling) L-o I:l

Control mode is heating/cooling control

Monitors the cooling MV during operation.

/\'___ » Monitors the cooling MV during heating/cooling control

El Control Monitor range Units
Féi‘gﬂggl 0.0 to 105.0 %
Monitor 9

@ Related setting data
Referen? "Control mode" (Control initial setting level) (P.8-43)

CH
Valve opening monitor A I:l

Position proportional type

Monitors the amount of valve opening during operation.

/\;-—- * Monitors the amount of valve opening during position proportional
control.

» A potentiometer can be connected and "Motor calibration" can be
executed to monitor the amount of valve opening.

El Control Monitor range Units
Position
propor- -10.0 to 110.0 %
Monitor tional

@ Related setting data
Refere”? "Control mode" (Control initial setting level) (P.8-43)
"Motor calibration” (Control initial setting 2 level) (P.8-52)
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CH

Run/Stop

r-5 ]

Q) N

Operation

Referen7

 Use this to run or stop control.

e The initial setting is "Run".

Press the keys to select "~n: Run" or "5&aP: Stop". When
"Stop" is selected, the "STOP" indicator lights up.

@ Related information
"4.12 Starting and stopping control" (P.4-27)

@ Related setting data
"PF1 setting", "PF2 setting" (Advanced function setting level)
(P.8-68)

CH

Auto/Manual

Pain |
'
2

]

"PF1 setting" # Auto/Manual
and
"PF2 setting" # Auto/Manual

~—

Operation

Referen?

» Use to select Auto or Manual.

 The initial setting is "Alika".

Press the keys to select "Atlt a: Auto” for Auto mode, or "ARnL:
Manual" for Manual mode. When Manual mode is selected, the
"MANU" indicator lights up.

» This setting does not appear if either "PF1 setting" or "PF2 setting"
is set to Auto/Manual. "PF1 setting" is initially set to Auto/Manual to
enable use of the #™ key, and thus the setting does not appear.

@ Related information
"4.13 Performing manual control” (P.4-29)

@ Related setting data
"PF1 setting", "PF2 setting" (Advanced setting level) (P.8-68)
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8.4 Adjustment level (L.Ad)

This level contains settings for the purpose of adjusting control, such as change bank No., AT (Auto-
tuning), enable/disable write via communication, hysteresis adjustment, input shift settings, and SP ramp
settings.

Adjustment level [T 745
BANK: Bank No. 0 - 7
] Spr

SPRH: SP ramp rise value
0-99999
(0: Disable SP ramp function)

SPRL: SP ramp fall value

Operation level | ——>] Adiustment J——>|Adjustment 2

I reyessU® LB eyiess [V Ao

1= | AT: AT execute / cancel OFF /

'
v '
L 1]
H H
H H
H '
H H
H
' than 1 second than 1 second : £10-8 0-99999
1 Llkeyless [ Ikeyless H (0: Disable SP ramp function)
t thanlsec than 1 second '
H B MV-S: MV at stop
' —
Approximation | ¢emm— i — i ! -5.0-105.0
E sgt?ing :DID lsettmg IBanlk setting : (tandard type)s1
v oUevel |t EED)Tkeyless Vel [ Prd) ikeytess LEVE! [ BaP H MV-E: MV at PV error
' than 1 second than 1 second ' -5.0 - 105.0
R it ! =] (standard type)+1
D Control in C-SC: Cooling coefficient ~—1ORL:
progress 0.01 - 99.99 27 LMV change rate limit (heating)
=10.0 - 100.0
==

C-DB: Dead band
-199.99 - 999.99

CORL:
MV change rate limit (cooling)
0.0 - 100.0

1SI.1: Input value 1 for
input correction
-19999 - 99999
HYS: Hysteresis
(heating)

1SS.1: Input correction 1
=1lE) ) = Cel el

CHYS: Hysteresis
(cooling)
0.01 -99.99

CP: Control period
(heating)
0.2-99.0

C-CP: Control period
(cooling)

1SI.2: Input value 2 for
input correction
-19999 - 99999

ISS.2: Input correction 2
-199.99 - 999.99

DOGN: Disturbance gain
-1.00 - 1.00

DB:
Position proportional dead band
0.1-10.0

DOTC: Disturbance
time constant

0.01 - 99.99

OCH:

Open / close hysteresis
0.1-20.0

S o1 _ » 1] SPRU:SP ramp time unit
EU/sec: S, EU/min: M,
EU/hour:H

DO-B: Disturbance rectification band
0.000 - 9.999

='| DOJW: Disturbance judgement width
£.00]-99.99 - 99.99

«1 Position proportional type: Completely open / Hold / Completely closed (-1/0/1)

e
@
o
o
=
=]
53
n
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CH

Bank No. LR

o~
SIS

~
-
P

This setting is used to specify a bank (one of Bank Nos. 0 through
7). Each bank contains an SP (local SP), alarm value, and PID set
number, and these settings are stored using the bank function in
Bank setting level. A bank can be specified by event input, key
operation, or communication.

This setting is used to specify a bank by key operation.

Use the keys to specify a bank No..

The initial setting is "Currently used bank No.".

Operation

@ Related setting data

Referen?

CH |

"Bank * Local SP" (Bank setting level) (P.8-27)
"Event input * Assignment" (Control initial setting 2 level) (P.8-47)

AT Execute/Cancel A

;

In auto mode, running

This is used to run AT (Auto-tuning)

Operation

The MV is increased and decreased around the SP to obtain the
characteristics of the object of control. The PID values are calcu-
lated from the results and the "Proportional band", Integral time",
and "Derivative time" are automatically set.

Normally this is "aFF". AT can be run by pressing the key to
select the PID set number. AT cannot be run while control is
stopped.

Select "0" to specify the PID set currently used for control. Select a
number from 1 to 8 to specify a PID set number.

AT automatically returns to "aFF" when finished.
The SP blinks if "PV/SP" are monitored during AT.

The channel cannot be changed during AT.

@ Related setting data

Referen7

"PID * Proportional band", "PID * Integral time",
"PID * Derivative time" (PID setting level) (P.8-31)
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- - . - ~ - -' -
Write via communication LAk L AdS

Models that support communication

e This enables or disables the writing of setting data from a host

/ (computer) to the controller.

 The initial setting is "Disabled: aFF".

Select "an" to enable or "aFF" to disable write via communication.

Operation
@ Related setting data:

Reference "Communication protocol selection"

_/ (Communication setting level) (P.8-64)
"Communication unit No." (Communication setting level) (P.8-64)
"Communication speed" (Communication setting level) (P.8-64)
"Communication data length" (Communication setting level) (P.8-65)
"Communication stop bit" (Communication setting level) (P.8-65)
"Communication parity" (Communication setting level) (P.8-65)
"Transmission wait time" (Communication setting level) (P.8-66)

CH.

SP mode SPAd L AdS

Control mode is standard control with remote SP,
cascade control, or proportional control

« Use this setting to select the SP mode.

l * In local SP mode, the local SP set in the bank in the controller is
used for control. In remote SP mode, the remote SP specified by an
external signal (4 to 20 mA, etc.) is used.

+ Use the keys to select "L 5F: Local SP" for local SP mode, or

"~5F: Remote SP" for remote SP mode. When remote SP mode is

selected, the "RSP" indicator lights up.

Operation .

* When cascade control is used, cascade open (secondary loop
independent control) takes place when the SP mode of channel 2 is
local SP mode, and cascade closed (cascade control) takes place
when the SP mode is remote SP mode.

® Related setting data

Referen? "Control mode" (Control initial setting level) (P.8-43)
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CcH |

Cooling coefficient -5

=

| I g
LIy | w O}

Heating/cooling control, Advanced PID control
(Proportional band = 0.00)

When 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) is multiplied by a
coefficient for use in cooling control.

is set using the following equation.

~ The cooling P in heating/cooling control is obtained and the coefficient
Cooling P = Cooling coefficient x P (heating proportional band)

Setting range Units | Default value
O 0.01 to 99.99 None 1.00
Setting
Reference @ Related information
"3.2 Heating/cooling control of a chemical reaction device" (P.3-5)

@ Related setting data
"PID* Proportional band" (PID setting level) (P.8-31)

-db

Heating/cooling control

CH

Dead band

O

This sets an output dead band for heating/cooling control. A negative value can also be set to create an
overlap band.

Set an area centered on the SP where the control amount is 0 during
/ heating/cooling control.

Setting range Units | Default value
) -19.99 to 99.99 %FS 0.00

CH
Manual reset value oF -r

Advanced PID control (Proportional band # 0.00), Integral time =0

eliminate the offset.

* This setting only appears when Proportional band # 0.00 and
Integral time = 0.

~ » This is used to set an MV for rectification during P and PD control to

Setting range Units | Default value
O 0.0 to 100.0 % 50.0
Setting
@ Related setting data
Referen? "PID* Proportional band", "PID* Integral time ", (PID setting level)
— (P8-31)
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CH
Hysteresis (heating) HH5

Hysteresis (cooling) LHYS ON/OFF Control (P = 0.0)

This sets the Hysteresis to enable stable operation when control is switched ON/OFF.
» For standard control, "Hysteresis (heating)" is used. "Hysteresis
/ (cooling)" cannot be used.

 For heating/cooling control, the Hysteresis can be set separately for
heating and cooling. Use "Hysteresis (heating)" for heating and
"Hysteresis (cooling)" for cooling.

e This setting appears when Proportional band = 0.00

Setting range Units | Default value
@ 0.01 to 99.99 %FS 0.10
Setting
@ Related setting data
Referen7 "PID* Proportional band (PID setting level) (P.8-31)

CH
Control period (heating) e

Control period (cooling) r-IP

* This sets the output period. When setting this value, take controlla-
bility and product life (if the connected manipulation device is a
relay) into consideration.

« "Control period (heating)" is used for standard control.

« For heating/cooling control, control periods can be set separately for
heating and cooling.

Setting data Setting range Units | Default value
- Control period 020 99.0 Sec 20.0
) (heat)
Setting -
Control period 0.210 99.0 Sec 20.0
(cooling) ’ ' '
@ Related setting data
Referen? "PID* Proportional band (PID setting level) (P.8-31)
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CH

Position proportional dead band

) | I =
ok L AdS

Position proportional control type

-

Setting

Referen?

e This sets the output hold interval (the interval while switching the
open output and close output ON and OFF) during position propor-
tional control.

Data range Units | Default value

0.1t010.0 % 2.0

@ Related setting data
"Open/Close hysterisis" (Adjustment level) (P.8-17)

CH

Open/Close hysterisis

al-H

Position proportional control type

/\,.-—
5]
Setting

Referen?

» This setting is used to add hysteresis when switching the open
output and close output ON and OFF during position proportional
control.

Data range Units | Default value
0.1to0 20.0 % 0.8

@ Related setting data
Position proportional dead band (Adjustment level) (P.8-17)
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CH

SP ramp time unit
SP ramp rise value
SP ramp fall value

U O W

-
=
]

-

-
 aded
o
[N}

r

-

=

_)
[N

r~

This specifies the change rate during SP ramp. The maximum allowed
change per unit of time is set as the "SP ramp rise value" and "SP ramp
fall value". When these are set to "0", the SP ramp function is disabled.

The decimal point position of the SP ramp rise and fall values is
determined by the selected sensor during temperature input, and by
the scaling during analog input.

@

Setting

Referen7

Setting data Setting range Units | Default value
. . %: EU/sec, »: EU/min, .
SP ramp time unit H: EU/hour - EU/min
SP ramp rise value 0 to 99999(0: OFF) *1 0: OFF
SP ramp fall value 0 to 99999(0: OFF) *1 0: OFF

*1 Depends on the SP ramp time unit setting. (The initial setting is EU/min.)

@ Related setting data

"Input *type" (Input initial setting level) (P.8-36)

"Scaling input value 1", "Scaling display value 1","Scaling input value
2", "Scaling display value 2", "Decimal point position” (Input initial
setting level) (P.8-37)

CH.

MV at stop
MV at PV error

-
[

¢
[ng

g
[
L

L
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Setting

On a standard type, "Manipulated variable at stop" is set to the MV
when operation is stopped. On a position proportional control type,
"MV at stop" is set to the position when operation is stopped
(Completely open/Hold/Completely closed).

On a standard type, "MV at PV error" is set to the MV when an error
occurs. On a position proportional control type, "MV at stop" is set to
the position when an error occurs (Completely open/Hold/
Completely closed).

Standard type

Control method Setting range Units | Default value
Standard -5.0 to 105.0 % 0.0
Heating/Cooling -105.0to 105.0 % 0.0

A negative value is set for the cooling MV for heating/cooling control.
 Position proportional control type

Control method Setting range Units | Default value
Position -1: Completely closed, O: B 0 Hold
proportional Hold, 1: Completely open '




8.4 Adjustment level (L Adl) I

Referen7

CH

® Related information

"4.12 Starting and stopping control" (P.4-27)

MV change rate limit (heating)

MV change rate limit (cooling)

ari

farl Advanced PID control (Proportional band = 0.00)

r~

A

Setting

Referen7

» The MV change rate limit sets the maximum allowed change in the

MV (or the opening on a position proportional control type) 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.

e For standard control, use "MV change rate limit (heating)". "MV

change rate limit (cooling)" cannot be used.

e For heating/cooling control, the MV change rate limit can be set

separately for heating and cooling. Use "MV change rate limit (heat)"
for heating and "MV change rate limit (cooling)" for cooling.

» The MV change rate limit cannot be used in the following situations:
* Manual mode
* AT is running
» During ON/OFF control (P=0.00)
« During stop (during "Manipulated variable at stop" output)
« During "MV at PV error" output

Setting data Setting range Units Default value
MV change rate limit (heat) 0.0t0 100.0 %l/sec 0.0
MV change rate limit (cooling) 0.0 to 100.0 %l/sec 0.0

@ Related setting data
"PID* Proportional band" (PID setting level) (P.8-31)
"MV change rate limit mode" (Expansion control setting level) (P.8-78)
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CH

Input value 1 for input correction Lo LAdS
Input shift 1 L5510
Input value 2 for input correction T
Input shift 2 L5582

Input shift can be performed at any two points.

r~

These settings are used to set input shift 1 and input shift 2 for any two
points (input value 1 for input correction and input value 2 for input
correction) (two-point correction).

Present value (PV) adjustment value 2

1,300 = 1
After adjustment
Before !
adjustment
iz 1
200 1 Adjustment 1
¢+ value 1 !
: Input
-200 0 1,0001,300
Input value 1 Input value 2
Setting data Setting range Units | Default value
a Input value 1 for input -19999 10 99999 *1 | EU -200.0
correction
Settin
9 [nput shift 1 -199.99 t0 999.99 EU 0.00
Input value 2 for input -19999 t0 99999 *1 | EU 1300.0
correction
Input shift 2 -199.99 to 999.99 EU 0.00

*1 The decimal point position will vary depending 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 setting data
"Input * type" (Input initial setting level) (P.8-36)

Referen?
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CH

Disturbance gain
Disturbance time constant
Disturbance rectification band

Disturbance judgment width

dalim
dakl
da-h

dai

(Ou

|~
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These settings are used to adjust overshoot to disturbances.

r~

@

Setting

Referen7

by disturbances.

 Disturbance gain is used to adjust the amount of overshoot caused

Setting data Setting range Units | Default value
Disturbance gain -1.00 to 1.00 - 0.65
Disturbance time constant 0.01 t0 99.99 - 1.00
Disturbance rectification band 0.000 to 9.999 %FS 0.000
Disturbance judgment width -99.99 to 99.99 %FS 0.00

@ Related setting data

"Disturbance overshoot adjustment function" (Expansion control

setting level) (P.8-80)
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8.5 Adjustment 2 level

(L Adc)

Adjustment level 2 contains supplemental settings for adjustment of control such as the time constant of
first order lag operation, move average count, low-cut point of extraction of square root operations, and

settings for proportional control. These functions only appear in the display if they are enabled in Control
initial setting 2 level.

Power on

s

i | Operation level — f—\djulstmem — ] f—\djulstment 2 E
. [key less evel [ R4S [Ikeyless A '
v [Ckeyless than 1 second than 1 second [Tkey less '
' thansec than1second 1
E ?gg:gimation <——| PID setting |« | Bank setting :
E level L. EED)Mkeyless level L. Prd)[Tkeyless level L bnH .
! than 1 second than 1 second ':
(Jcontrolin
progress

Adjustment 2 level

0.0-999.9
LAGP.3:

First order lag operation 3: Time constant
0.0-999.9

! A Py | LAGR:
L 7Ly | Firstorder lag operation 4: Time constant
0.0-999.9

LAGP.1: EPDP ,_: MAVP.: Moveaverage4

First order lag operation 1: Time constant ! . Eg}ljé\i%/%%e count

0.0 -999.9

LAGP.2: S .:', F' 1] SQRP1 Extra_ction of square root 1
First order lag operation 2: Time constant ~ . 4| Low-cut point

0.000 - 9.999

SQRP22 Extraction of square root 2
Low-cut point
0.000 - 9.999

SQRP.3: Extraction of square root 3

oo

59-P3 Low-cut point
8.55010.000 - 9.999

= }

= MAVP.: Move average 1 © 1 _ o | SQRP4: Extraction of square root 4
AROP. ! Move average count = 7 Low-cut point
1/2/4/8/16/32 wuie 10,000 - 9.999

=g
- g AP.1: Anal i
FROP 2 | Move average coot - AP lcomolrae
1/2/4/8/16/32 LR -1.999 - 9.999
E
ARDP.3 |Viove average count
| |1/2/4/8/16/32
. . . >~ =
First order lag operation 1: Time constant L ALFP. {
First order lag operation 2: Time constant LRGP
First order lag operation 3: Time constant LRGP S
First order lag operation 4: Time constant £ &P M First order lag operation * function is enabled

» These settings are used to set the time constant of the first order
filter of each input. Data after the first order lag filter elapses is
shown below.

r~

» The filter is used to filter out noise elements in the input.
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8.5 Adjustment 2 level (L Adc) I

A
PV before filter
A —_——
h 4 \PV after filter
0.63A

- » A Ti >

~ Time ime

constant

Setting range Units | Default value
o 0.0 to 999.9 Sec 0.0
Setting
@ Related information

Referen? "5.1 Input adjustment functions M First order lag operation" (P.5-5)

@ Related setting data
"First order lag operation * Enable" (Control initial setting 2 level)
(P.8-50)

Move average 1 Move average count ARWP.

Move average 2 Move average count AAuWP.S
Move average 3 Move average count AAuWP 3
Move average 4 Move average count ARWP M Move average * function is enabled

» These settings set the move average count for move averaging for
/ each input. Data following the move average is shown below.

A

Input data Operation result

| >

[

. »
Time

» This function is used to reduce changes in the input due to distur-
bances in the fluid surface when controlling fluid level.

N Setting range Units Default value
1,2,4,8,16,32 Nfumber L
Setting of times
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@ Related information
"5.1 Input adjustment functions l Move average" (P.5-5)

Reference
/ @ Related setting data
"Move average * Enable" (Control initial setting 2 level) (P.8-50)

Extraction of square root 1 Low-cut point S89-P. 1 LAde
Extraction of square root 2 Low-cut point 58-P2

Extraction of square root 3 Low-cut point 59-P3 Extraction of square root *
Extraction of square root 4 Low-cut point S9-PM function is enabled

» These settings are used to set the low-cut point of each input. Data
/ following extraction of square root operations are shown below.
 This function is used for extraction of square root operations for fluid
sensors.

A
Operation result

/ Low-cut point
/
Argument 1 (input data)
Setting range Units | Default value
@ 0.000 to 9.999 - 0.000
Setting
@ Related information
Refere”? "5.1 Input adjustment functions B Extraction of square root opera-
tions" (P.5-7)

@ Related setting data
"Extraction of square root * Enable” (Control initial setting 2 level)

(P8-51)
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Analog parameter 1

~

o

[
R Looc

Proportional control

-

/\;-—
A
Setting

Referen?

This sets the proportion used for proportional control.

Setting range Units | Default value

-1.999 to 9.999 - 1.000

@ Related information
"3.5 Ratio control of dyeing machines" (P.3-18)

@ Related setting data
"Control mode" (Control initial setting level) (P.8-43)
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8.6 Bank setting level (L .&~F)

This level includes SP, PID set, and alarm settings for each bank. To move to a bank, use "Display bank
selection” which appears at the beginning of Bank setting level.

Power on -
Bank setting level |7 £ 7F]
. - - ' Display bank selection
: Operation level | = Adjustment |=——>|Adjustment 2 :
: [key less level [ Ag: [key less level L. Add !
' than 1 second than 1 second '
v [keyless [Tkey less :
¢ thanlsec than 1 second !
; ég@;og)(lmatlon <«—| PID setting |«—]Bank setting ; Bank 7
E level [t EED) Tkeyless level | Frd [Jkey less level 3 5 E
' than 1 second than 1 second :
(Jcontrolin
progress
7.LSP :Bank 7 LSP
SP lower limit
| _ SP upper limit
7.PID: Bank 7
PID set number
0-8
7.AL-1: Bank 7
Alarm value 1
-19999 - 99999
7.AL1H: Bank 7
Alarm upper limit 1
-19999 - 99999
7.AL1L: Bank 7
Alarm lower limit 1
=11 -19999 -99999
7.AL4L: Bank 7
Alarm lower limit 4
-19999 - 99999
(CH.
. . ]
Display bank selection dbnH Lhn

Use this setting to select the bank that you wish to display.

8-26

« Set the number of the bank that you wish to display.

l « Up to 8 banks (Bank Nos. 0 to 7) can be used. An SP (local SP),
alarm value, and PID Set No. are stored in each bank.

Setting data Setting range Units | Default value
A Display l:_)ank selec- 0to 7 _ 0
tion
Setting
* Bank number selected for execution.
@ Related setting data
Reference "Bank No." (Adjustment level) (P.8-13)



8.6 Bank setting level (L &n¥) I

CH

Bank * local SP (LSP) *
(*:0t07)

[y
o

=~

Use this setting to set the SP (local SP) in each bank.

* The SP of banks 0 to 7 can be set.

l * When an SP is changed in "PV/SP" in Operation level, the local SP
of the currently used bank is also changed.

Setting data Setting range Units | Default value
@ Local SP SP lower |I.ml't to EU 0
SP upper limit
Setting
® Related information
Refere“? "5.2 Control functions M Banks" (P.5-9)

@ Related setting data
"PV/SP" (Operation level) (P.8-7)

CH.
Bank * PID Set No. * Pod

(*:0to07)

Use this setting to store a PID Set No. in each bank.

* The PID Set No. of banks 0 to 7 can be stored.

l » When the PID Set No. is set to "0", the PID set auto select function
automatically selects a PID set based on the PV or DV (deviation). If
you wish to specify a PID set, set the number of the PID set (1 to 8).

Setting data Setting range Units | Default value
@ PID Set No. Oto8 - 0

Setting

@ Related information
Reference "5.2 Control functions M Banks" (P.5-9)
_/ "5.2 Control functions B PID sets" (P.5-12)

@ Related setting data
"PID* proportional band", "PID* Integral time", "PID* derivative
time" (PID setting level) (P.8-31)
"PID* Automatic selection range upper limit" (PID setting level) (P.8-
32)
"PID set automatic selection data" (Expansion control setting level)
(P.8-74)
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CH

Bank * alarm 1
Bank * alarm 2
Bank * alarm 3
Bank * alarm 4
(*:0to 7)

* ¥ ¥ ¥

AL- [ LhaH |
AL-2
AL-3
AL-y

Alarm function is enabled

Use this setting to store alarm values for alarms 1 to 4 in each bank.

8-28

/\~—
A
Setting

Referen?

* Set the values of alarms 1 to 4 in each of banks O to 7.

Setting range Units | Default value
-19999 to 99999 EU 0

This setting can be used when the alarm type is other than "none",
"Upper- and lower-limit alarm", "Upper- and lower-limit range alarm”,
or "Upper- and lower-limit alarm with standby sequence".

@ Related setting data
"Alarm * type" (Alarm setting level) (P.8-54)
"Alarm * latch" (Alarm setting level) (P.8-55)
"Alarm * hysteresis" (Alarm setting level) (P.8-56)
"Standby sequence restart" (Alarm setting level) (P.8-57)
"Auxiliary output * non-exciting" (Alarm setting level)(P.8-58)



8.6 Bank setting level (L &n¥) I

CH

Bank * alarm upper limit1  * AL {H Bank * alarm lower limit1 ~ * AL {L LhnH
Bank * alarm upper limit2 ~ * ALZH Bank * alarm lower limit2 % ALZL
Alarm * type is
. % on ) P k (] )
Bank * alarm upper limit 3 ALIH Bank * alarm lower limit 3 ALIL upper- and
Bank * alarm upper limit4 % ALYH Bank * alarm lower limit4 % ALYL lower-limit
alarm

(*:0to7)

If an alarm mode with upper- and lower-limit settings is selected for "Alarm 1 type" through "Alarm 4 type",
the upper limit and lower limit are set separately.

/V___ » Set the upper and lower-limits of alarms 1 to 4 in banks 0 to 7.

» For temperature input, the decimal point position will depend on the
selected sensor. For analog input, the position is set using the
"Decimal point position" setting.

Setting range Units | Default value
A -19999 to 99999 EU 0

Setting

This setting can be used when the alarm type is "Upper- and lower-
Referen? limit alarm”, "Upper- and lower-limit range alarm", or "Upper- and
lower-limit alarm with standby sequence".

@ Related setting data
"Alarm * type" (Alarm setting level) (P.8-54)
"Alarm * latch" (Alarm setting level) (P.8-55)
"Alarm * hysteresis" (Alarm setting level) (P.8-56)
"Standby sequence restart" (Alarm setting level) (P.8-57)
"Auxiliary output * non-exciting" (Alarm setting level) (P.8-58)
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8.7 PID setting level

) O
(NN

)

This level contains the PID value, MV limit, and alarm settings for each PID set. To move to a PID set, use
the "Display PID set select" setting at the beginning of PID setting level.

Power on

PID setting level |[7 P d]

Display PID selection

; '
' '
. ] ; [ Agi ' PID1
i | Operation level — f—\djulstment — ;’\djulstment 2 '
. Clkeyless LSS L AdI) key less eve A E
' than 1 second han 1 secon
v Ckeyless than 1 second [key less :
' thanlsec than1second
: '
' — '
' /S’-\eptﬁ;%mmatlon <«<—] PID setting |<— | Bank setting : §|PiD8
' _ '
o Uevel [ EET) M keyless level o) key less level 755 . 1
' than 1 second than 1 second H
e mmmmmmmammmmmssemmmmmmmmmmmmmmmeemmmmmmmmmmmm————— ] T
. .
(Jcontrolin :U.GGI
progress 1 £ 7] 8.p: PID8 Proportional band
- 11 101 0.00 - 999.99 (standard)x1
1
g | PIDe ntegral time
L 0.0 - 3999.99 (standard,
position proportional
t.d (closed control))=2
40.2 o
8.D:PID8 Derivative time
45.010.0 - 3999.9
) 8.0L-H:PID8 MV upper limit
= H[MV lower limit
00.0]0.1 - 105.0
_' - 8.0L-L:PID8
b.D!_ “ | MV lower limit
£.0]-5.0 - MV upper limit - 0.1
==
l 8.AUT:PID8
E'i i Automatic selection range
-,q’é-,’, ~ | upper limit
1 12Y-21-10% to 110% (temperature)
1 of sensor setting range=3
x1 Position proportional type: 0.01 - 999.99
%2 Position proportional (floating control) type: 0.1 - 3999.9
=3 Analog type: -10% to 110% of scaling display range, with
a maximum of -19999 to 99999
. . [ n ]
Display PID selection L Nt x|

Use this setting to select the PID set that you wish to display.
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@

Setting

Reference

» Set the number of the PID set that you wish to display.

* Upto 8 PID sets (PID Set Nos. 1 to 8) can be used. PID values, MV
upper and lower limits, and automatic selection range upper limit are

stored in each PID set.

Setting data

Setting range

Units | Default value

Display PID

selection

1to 8

* Selected PID set

@ Related setting data
"Bank No." (Adjustment level) (P.8-13)



8.7 PID setting level (L P d) I

CH
—

PID* Proportional band * P LP.d
PID* Integral time * L

PID* Derivative time * d

(*:1t0 8) Advanced PID control

These settings are used to store PID values in each PID set. If AT is run, the values are set automatically.

r~

P action: Control action using an MV proportional to the deviation.

| action: Control action using output that is proportional to the time
integral of the deviation. P action causes an offset, and thus
it is used in combination with | action. As time elapses the
offset disappears and the controlled temperature and SP
equalize.

D action: Control action using output that is proportional to the time
derivative of the input. P action and | action serve to correct
the control result and thus respond slowly to sudden temper-
ature changes. D action corrects control by adding an MV
that is proportional to the slope of the temperature change.

Setting data Setting range Units | Default value
A Proportional band (P) 0.00 to 999.99 %FS 10.00
Setting Integral time (1) 0.0t0 3999.9 Sec 233.0
Derivative time (D) 0.0to 3999.9 Sec 40.0

« For ON/OFF control, set the proportional band to "0.0". "0.0" cannot
be selected on a position proportional type.

e For P control or PD control, set the integral time to "0.0". "0.0"
cannot be selected on a position proportional type when performing
floating control or when "Operation at potentiometer error” is set to
"Continue".

@ Related setting data
"AT Execute/Cancel" (Adjustment level) (P.8-13)

Referen7

CcH

PID* MV upper limit al -H LA d
PID* MV lower limit ot -l

(*:1to 8) Advanced PID control

« Use "MV upper limit" and "MV lower limit" to set upper- and lower-
limits for the MV. When the unit calculates an MV that is outside of
the upper and lower limits, the upper or lower-limit is output.

r—

e 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.
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e 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
type during floating control, and thus the setting is not effective in

this case.
Setting data Setting range Units | Default value
) Standard control: 0
o MV lower limit + 0.1 to 105.0 % 100.0
. MV upper limit - -
Setting Heating/cooling control: Y 100.0
0.0 t0 105.0 ° '
Standard control: o
. -5.0 to MV upper limit - 0.1 % 0.0
MV lower limit - -
Heating/cooling control: o 00
-105.0t0 0.0 ’ :
The following MVs take precedence over the MV limits:
* Manual MV
« Manipulated variable at stop
* MV at PV error
@ Related information
Refere“? "5.3 Output adjustment functions B MV limit" (P.5-16)
(CH.
PID* Automatic selection range upper limit * AUE LPod

(*:1t08)

When using automatic selection of PID sets, use this setting to set an upper limit for each PID set.

» Set the automatic selection range upper limit for PID Set Nos. 1 to 8.

l * Note that the limit for PID Set 8 is fixed at 110% of the sensor setting
range, and thus does not need to be set.

» This value is applied to the PV (present value) or DV (deviation) set
in "PID set automatic selection data". The initial setting is "PV".

Setting data Setting range Units | Default value
(] Automatic selec-
tion range upper -19999 to 99999 EU 1450.0
Setting limit

@ Related information
Refere”? "5.2 Control functions M Banks" (P.5-9)
— "5.2 Control functions M PID sets" (P.5-12)

@ Related setting data
"PID set automatic selection data" (Expansion control setting level)
(P.8-74)
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8.8 Approximation setting level

|

(LEEL

)

This level contains straight-line and broken-line approximation settings. These settings only appear if
enabled in Control initial setting 2 level.

Power on

than 1 second

E Operation level | ™ IAd]ulstment — f—\djulstmentz

: [Ckey less eve L Ady [Ckey less evel T aae

' than 1 d

' Dlkeyless an 1 secon than 1 second Olkey less
v thanlsec than 1 second
E é\&[t)irnogimation <«——| PID setting |*—| Bank setting

E level 1 EETY Tkeyless level | 54 [keyless level | pap

.

than 1 second

(Jcontrolin

progress

|Approximation seting level|[ 7 ££7]

SI1.1:Straight-line approximation 1
Input 1
-1.999 - 9.999

SI2.1:Straight-line approximation 1
Input 2
-1.999 - 9.999

! | approximation 1

Input 20
-1.999 - 9.999
FOO1.1: Broken-line approximation 1

SO1.1:Straight-fine approximation 1
OUIPUIl
8.050 11,999 - 9.999

Sl1.2:Straight-line approximation 2
Input 1
-1.999 - 9.999

SI2.2: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-ine approximation 2
Output 2
-1.999 - 9.999

noann
4ol

FO20.1: Broken-line
approximation 1
Output 20

-1.999 - 9.999

|

Straight-line approximation * Input 1
Straight-line approximation * Input 2
Straight-line approximation * Output 1

Straight-line approximation * Output 2

(*:1o0

r2)

[ T W T W T Wy |
D D T T
Py e T oo

¥ ¥ * %

Straight-line approximation * is enabled

Use these settings to configure straight-line approximation 1 and 2.

r~

» Set values for straight-line approximation. Specify two points:
straight-line approximations 1 and 2. Use normalized data for the

values.

o If Input 1 = Input 2, the setting will not be effective and will be
regarded as straight-line approximation with input data = output data.

Output value 2

Output value 1

A

y

Input value 1

Input value 2 o
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Setting data Setting range | Units | Default value
O Straight-line approximation * Input 1 -1.999 t0 9.999 - 0.000
Setting Straight-line approximation * Input 2 -1.999 t0 9.999 - 1.000
Straight-line approximation * Output1 | -1.999 to 9.999 - 0.000
Straight-line approximation * Output2 | -1.999 to 9.999 - 1.000

@ Related setting data
Referen? "Straight-line approximation 1 enable", "Straight-line approximation 2
enable" (Control initial setting 2 level) (P.8-51)

~
[t
L
[ae

Broken-line approximation 1 Input 1 to Foll !l to Fo2d. |
Broken-line approximation 1 Input 20
Broken-line approximation 1 Outputl1to  Fall {.{ to Fa2l. !

Broken-line approximation *
Broken-line approximation 1 Output 20 is enabled

Use these settings to set values for broken-line approximation 1.

» Set values for broken-line approximation. Up to 20 points can be
specified for one broken line approximation. Use normalized data for
the values.

e If Input n > Input n + 1, the setting of point "n + 1" will not be
effective.

A
Operation result

P5 disabled because p5
Input 5 < Input 4 %!

Output 3 f------------------- w3
OUtPUt 2 | | 6-point broken-line approximation characteristics
Output 1 [-----=

O . >
P7t020 Inputl Input2 Input3  Argument 1 (Input data)

(Disabled)
Setting data Setting range | Units | Default value
Broken-line approximation * Input 1 to
a € approximat pu 1.999109.999 | - 0.000
. Broken-line approximation * Input 20
Setting
Broken-line approximation * Output 1 to
_ o -1.999 t0 9.999 - 0.000
Broken-line approximation * Output 20
@ Related information
Referen? "5.1 Input adjustment functions B Broken-line approximation” (P.5-6)

@ Related setting data
"Broken-line approximation 1 enable" (Control initial setting 2 level)
(P.8-51)
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8.9

Input initial setting level

This level contains initial settings for input, including input type, temperature units, and scaling settings.

Power on

[T key less than 1 second

: :
E Operation level |====>| Adjustment Adjustment 2 Bank setting PID setting ™ égg;%xmaﬂon E
: Olkeyless (18vel [T 5] Clkeyless 18Vl [ A7) Cikeyless |1€Vel [T haF) Clkeyless | 1€Vel [T 53] Clieyless (level  [L EEL)
' T than 1 second than 1 secon than 1 secon than 1 second than 1 second | :
: :
: L key less than 1 second !
' ’
[key1 | lkey3 250

second or | seconds 0.0

more | or more T Control stops.

: — E
; Isrgittljrt] S|]n|t|a| [——>| Controlinitial setting Control initial setting Alarm setting Display adjustment | ==———> Scegtrir:]rgunlcanon E
E level | L O ) ikeyless level L) Dlkeyless 2level L. &) keyless level 3 [keyless % Lo ) Olkeyless level L :
' T than 1 second than 1 second than 1 second than 1 second than 1 second '
: :
' '

(I control in progress

(Jcontrol stop

*1

*2

11-T: Input 1 type
0-19

Input 3 type
9

13DU: Input 3 temperature units
°CI°F

-T: Input 4 type
-19

Temperature : Lower limit of sensor setting range to

Analog

upper limit of sensor setting range

: Larger of -19999 and "display value
equivalent to input lower limit" to
smaller of 99999 and "display value
equivalent to input upper limit"

Temperature : Lower limit of sensor setting

Analog

range to upper limit of sensor setting range
: Smaller of 99999 and "display value

equivalent to input upper limit" to

remote SP upper limit - 1

{1INP1:
4 | Scaling input value 1

DSP1:

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

RSPH: Remote SP upper
limit
*1

RSPL: Remote SP lower
limit
*2

PVDP: PV decimal point display
OFF (0) / ON (1)

SNC:
Sensor induction noise
reduction 50Hz/60Hz

AMOV:
Move to advanced function setting
level -1999 - 9999
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I Section 8 Setting data

Input 1 input type L -k
Input 2 input type Lo-k
Input 3 input type Ld-k
Input 4 input type LH-E

~ » These settings are used to set the sensor type.

« If these settings are changed, the SP limit settings are returned to
the initial settings. In this case, reset the "SP upper limit" and "SP
lower limit" settings as necessary.

» Refer to the following table to configure the settings. Initial settings

are shaded.
Setting | Input Setting range Input type
o value type (°C) CF) switch
Setting 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 -200.0t0 400.0 | -300.0 to 700.0 GTC-PT
7 E 0.0 to 600.0 0.0 to 1100.0 INL E
8 L -100.0t0850.0 | -100.0t01500.0 | |{*
9 U -200.0 t0 400.0 | -300.0 to 700.0 ANALOG
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 4 to 20 mA |Depends on scal?ng ANALOG
16 0 to 20 mA | One of the following ranges appears
17 1to 5V depending 0{1921:95;%33:99 4}TC.PT
18 | Otosv -1999.9 t0 9999.9 INL |;
-199.99 to 999.99 &
19 0to 10V -19.999 to 99.999 ANALOG
-1.9999 to 9.9999

Set the input type switch of each input to match the "Input type" setting
of the corresponding input.

The initial setting is "2". ("TC.PT")

@ Related setting data
Refere”? "Input * temperature units" (Input initial setting level) (P.8-37)
"SP upper limit", "SP lower limit" (Control initial setting level) (P.8-43)
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8.9 Input initial setting level (L &) I

Input 1 temperature units

Input 2 temperature units

Input 3 temperature units

Input 4 temperature units

oo
£z
o~
[

"y
Qo
[ 0ng

| AT nAPEEN nAPEEN aiY
PO XX
D Qo
LT K2

Input type is temperature input

-
Al

Setting

Referen7

» Select Celsius (°C) or Fahrenheit (°F) for the temperature units.

Setting range Units | Default value

°C
=

o £:°C

i

@ Related setting data
"Input * Type" (Input initial setting level) (P.8-36)

CH |

Scaling input value 1

Scaling display value 1

Scaling input value 2

Scaling display value 2

Decimal point position

s L] L h
d5P |

L'i'lp.‘.:'

d5P.c

ar Input type is analog input

r~

@

Setting

Referen?

These settings are used when the input type is analog input.

» Scaling is carried out for analog input. The display value for "Scaling
input value 1" is set in "Scaling display value 1", and the display
value for "Scaling input value 2" is set in "Scaling display value 2".

» "Decimal point position" is used to specify the decimal point position
of setting data (SP, etc.) for which the units are "EU".

» Scaling settings for inputs 2 to 4 of multi-point input types are set in
channels 2 to 4. Press the key to change to the desired analog
input channel and then set the scaling.

Setting data Setting range Units | Default value
Scaling input value 1 Ipput lower I|n.1|t.to * 4
input upper limit
. . -19999 to
Scaling display value 1 Scaling upper limit — 1 EU 0
Scaling input value 2 Ir_nput lower "”.‘".‘0 * 20
input upper limit
. . Scaling lower limit + 1 to
Scaling display value 2 99999 EU 100
Decimal point position Oto4 - 0

* The units depend on the input type settings.

@ Related setting data
"Input * type" (Input initial setting level) (P.8-36)
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I Section 8 Setting data

The operation of ESAR/ER control functions and alarms is based on the input

values. If a value greater than "C~”.£': Scaling input value 2" is set for "CnaP. !:
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.4-8).

Remote SP upper limit

Remote SP lower limit

-
3

Control with remote SP”

]

[ I W]
P -

-

r~

A

Setting

8-38

e This sets the upper- and lower-limit of 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 the input 2 type is 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, and scaling of input 1 are
changed, the settings are changed to the upper and lower limits of
the sensor.

* The decimal point position depends on the selected sensor. For
analog input, the decimal point position depends on the "Decimal
point position" setting.

RSP
A

Remote SP upper limit b -----------------------

Using input type of 4 to 20 mA

Remote SP lower limit »

i i
4 20

Note that 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 Ch2 is displayed.

Setting data Setting range Units Default value

Temperature:

Lower limit of sensor set-
ting range to upper limit of
sensor setting range
Analog:

Smaller of 99999 and "dis- EU
play value equivalent to
upper input limit" to
smaller of 99999 and "dis-
play value equivalent to
upper input limit"

Remote SP

L 1300.0
upper limit




8.9 Input initial setting level (L &) I

Setting data Setting range Units Default value

Temperature:

Lower limit of sensor set-
ting range to upper limit of
sensor setting range
Analog:

Larger of -19999 and "dis- EU -200.0
play value equivalent to
input lower limit" to smaller
of 99999 and "display
value equivalent to upper
input limit"

Remote SP
lower limit

@ Related setting data
Reference "Input * type" (Input initial setting level) (P.8-36)
_/ "Input * temperature units" (Input initial setting level) (P.8-37)
"Control mode" (Control initial setting level) (P.8-43)
"SP upper limit", "SP lower limit" (Control initial setting level) (P.8-43)

Note: When the input type of remote SP input is set to 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 input type of remote SP input is set to temperature input
and the upper and lower limits of 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 PudF Lo

Temperature input

This setting can be used to not show the digits of the PV after the decimal point.

after the decimal point are not shown. When turned ON, the digits
after the decimal point are shown according to the input type setting.

~ * When "PV decimal point display" is turned OFF, the digits of the PV

Setting range Units | Default value
] aFF : OFF .
an : ON - an: ON
Setting
@ Related data
Refere”? "Input * type" (Input initial setting level) (P.8-36)
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Sensor induction noise reduction ~ SnL

r‘
[

This function reduces induction noise from the power source in the input.

« This reduces induction noise in the input according to the frequency
/ of the power source.

« Select 50 Hz or 60 Hz as appropriate for the power source used for
the controller.

Setting range Units | Default value
@ 50HZ: 50 Hz s
BOHE: 60 Hz - | S0HZ:50Hz
Setting
@ Related data
Referen? "Input * type" (Input initial setting level) (P.8-36)
Move to advanced function setting level ~ AAgw

"Initial setting protect” is set to "0"

This function is used to move to Advanced function setting level.

/V___ » Enter a password to move to Advanced function setting level.

e The password is set to "-169". After entering "-169", press the
key or wait two seconds and you will move to Advanced function

setting level.
Setting range Units | Default value
o -1999 to 9999 - [
Setting
@ Related setting data
R6f9r9”7 "Initial setting protect (Protect level) (P.8-3)

8-40



8.10 Control initial setting level (L. )

8.10 Control initial setting level (L. )

This level contains initial settings for control such as the control method, as well as the output type, SP
limit, control mode, direct/reverse action, and closed/floating settings.

Power on

[Tkey less than 1 second

E Operation level Adjustment Adjustment 2 Bank setting PID setting |=—> ?gg;ﬂ;imaﬁon :
E [TkeyLess level L. Ad ) TkeyLess level pga TkeyLess level om0 ey Less level L. Prd) Clkeyless_level [t EED) &
' T than 1 second than 1 second than 1 second than 1 second than 1 second | H
' .

]
key [key cau

1 second or |3 seconds
more or more T Control stops.

3 [ Communication

[T key less than 1 second

: [Input initial setting|=====>>]Control initial seting Control inital setting Alarm setting |~ |Display adjustment setting E
E [evel L T keytess (B8 L ) eytess(2®l [2 3 rrieyiessllevel [T 3)TkeyLess (@@l L. H)Okeylessllevel [ L. 5) .
' T than 1 second than 1 second than 1 second than 1 second than 1 second '
' '

(] control in progress

(Jcontrol stop

L-H: SP upper limit
*1

O1-T: Output 1 type
Pulse voltage output (O)/
Linear current output (1)

L-H: SP lower limit
*2

O3-T: Output 3 type
Puise 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)

OREV: Forward/reverse operation
Reverse: OR-R / Forward: OR-D

CO3-T:
Linear current output 3 type
0 - 20mA(0)/4 - 20mA(1)

CLFL: Closed/Floating
- Floating: FLOAT/
FLAAE | Closed: CLOSE

CO4-T: I
Linear current output 4 type
0 - 20mA(0)/4 - 20mA(1) *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
*3  1/4input  :Standard (0) / heating or cooling (1)
Standard (0) / heating or cooling (1)
Standard with remote SP (2) /
Heating or cooling (3) with remote SP /
Proportion (4) / Cascade standard (5) /
Cascade heating or cooling (6)
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Output 1 type o -t H
Output 3 type ad-k Multi-output model

Use these settings to select the output type for multi-output.

» Select pulse voltage output or linear current output.

l « When pulse voltage output is selected, the output is 12 V DC, 40
mA.

 When linear current output is selected, use the "Linear current
output type" setting to select an output of 0 to 20 mA or 4 to 20 mA.

Setting data Setting range Units | Default value
A 0: Pulse voltage output
Output type 1: Linear current output - 0
Setting
@ Related setting data
Referen? "Linear current output * type" (Control initial setting level) (P.8-42)
"Control/Transfer output * assignment" (Control initial setting 2 level)
(P.8-46)
Linear current output * 1 type Lol-k i
Linear current output * 2 type Lod-t
Linear current output * 3 type Lod-k
Linear current output * 4 type LaY-k Output is current output

Use this setting to select the linear current output type.

/\;—— » Select 0 to 20 mA output or 4 to 20 mA output.

Setting data Setting range Units | Default value
o 0: 0 to 20 mA
Output type 1:4t0 20 mA - 1
Setting
@ Related setting data
R6f9r9”7 "Control/Transfer output * assignment” (Control initial setting 2 level)
— (P.8-46)
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CH

SP upper limit SL-H i
SP lower limit SL-L

Use this setting to set upper and limits for the SP setting. The SP
can only be set between these limits. Note that 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.

If the input type and temperature units are changed, the settings will
change to the upper and lower limits of the sensor.

The decimal point position depends on the selected sensor. In the
case of analog input, the decimal point position is determined by the
"Decimal point position" setting.

@

Setting

Setting data

Setting range

Units

Default value

SP upper limit

Temperature: SP lower
limit + 1 to upper limit of
input range

Analog: SP lower limit + 1

EU

1300.0

to smaller of "99999" and
"display value equivalent
of input upper limit"

Temperature: Lower limit
of input range to SP
upper limit—1

Analog: Larger of "- EU
19999" and "display value
equivalent of input lower
limit" to SP upper limit - 1

SP lower limit -200.0

@ Related setting data
"Input * type" (Input initial setting level) (P.8-36)
"Input * temperature units" (Input initial setting level) (P.8-37)

Referen7

Control mode AadE Lot

Use this setting to select the control mode.

r~

» On single-input or 4-input types, select standard control or heating/
cooling control.

« On two-input types, 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.
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Setting

Referen7

Setting range Units | Default value

: Standard

: Heating/cooling

: Remote SP standard
: Remote SP heating/cooling - 0
: Proportional

: Cascade standard

O wWwNEO

6: Cascade heating/cooling

The setting range is 0 to 1 on a single- or 4-input type, or 0 to 6 on a 2-
input type.

@ Related information
"Section 3 Typical Control Examples" (P. 3-1)
"4.6 Selecting the control mode" (P.4-13)

@ Related setting data
"Manual reset value" (Adjustment level) (P.8-15)
"Hysteresis (heat)", "Hysteresis (cool)" (Adjustment level) (P.8-16)
"Control/Transfer output * assignment” (Control initial setting 2 level)
(P.8-46)

CH.

Forward/reverse operation

- _C [ I}
(] g W L.

-

Setting

Referen7

* When direct action is selected, the MV is increased when the PV
increases. When reverse action is selected, the MV is increased
when the PV decreases.

Setting range Units Default value

ar -r: Reverse operation - . ;
- ar -r: Reverse action

ar -d: Direct operation

® Related information
"4.7 Setting output parameters M Direct operation (cool) / Reverse
operation (heat)" (P.4-14)

CH|

Closed/Floating

"=
.“
‘n
.“

Position proportional type

-

Setting

Referen?

8-44

» Use this setting to select the control method for a position propor-
tional type.

Setting range Units Default value

FLaRE: Floating

riZ5E- Closed - FL oAt Floating

@ Related information
"3.3 Position proportional control of a ceramic kiln" (P.3-9)
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8.11 Control initial setting 2 level

)

o

)

)
U

(

This level contains initial settings for computational functions, including Control/Transfer output
assignment, event input assignment, auxiliary output assignment, and first order lag operation enable/

disable.

Power on

[T key less than 1 second

: .
+ | Operation level Adjustment Adjustment 2|~ | Bank setting PID setting |~ é\ept[t)irntg(lmanon :
; eytess UBYE! LAy essUBVE! A2 teytess 1SVl [ poP) ieytess|evel [ Prg) ieytess evel " [ EC) |
' T than 1 second than 1 second than 1 second than 1 second than 1 second | '
' :
. [Tkey less than 1 second :
' .
]
Clkey | Clkey E-C',,'-L
1second | 3seconds nn
ormore | ormore T Control stops.
T e M
' |Input initial setting g;gggl initial Control initial seningl —>|Alarm setting Display adjustment > gé?;nn;unlcatlon E
; level L D) keytess Uevel (L. 1 )keyessl2®® 2 Y ieyiess V81 [T 3)rrieytess (2 L. ) Tkeyless Uevel | £. :
: T than 1 second than 1 second than 1 second than 1 second than 1 second :
'
' :
'

(Jcontrol in progress

(Jcontrol stop

|Control initial

setting 2 level hT\

3

Erl

[l
: '
d1fo-32
=10-32

OUT.L:
Control / Transfer output 1 allocation

OouT4:
Control / Transfer output 4 allocation

TRH.3:
Transfer output 3 upper limit

RL.3:
ransfer output 3 lower limit

|

TRH.4:
Transfer output 4 upper limit

Transfer output 4 lower limit

LAG.L:
First order lag operation 1 enabled
OFF/ON

LAG 4:
First order lag operation
SFF |4 enabled
OFF/ON
[ =2

A

MAV.1:

Movement average 1
enabled OFF/ON
MAV.4:

Movement average 4
enabled OFF/ON

SQR.1:
Extraction of square

root 1 enabled

OFF/ON

SQR.4:

Extraction of square
root 4 enabled
OFF/ON

SCL1: Straight-line
approximation 1 enabled
OFF/ON

SCL2: Straight-line
approximation 2 enabled
OFF/ON

FNC.1:
Broken-line approximation 1 enabled
OFFION

CALB:

Motor calibration

L- MOT: Travel time
011 - 999

D

~
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Control/Transfer output 1 allocation ~ aidE. {
[

Control/Transfer output 3 allocation ~ aiiE .3 L2
Control/Transfer output 2 allocation ol Y

£ Control/Transfer output 4 allocation @ik,

/\-  Use this setting to assign output content to outputs.

Setting range Units DI
M 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 SP (3)
CH1 ramp SP (4)
CH1 PV (5)
CH1 control output (heating or open) For transfer output (6)
CH1 control output (cooling or close) For transfer output (7)
CH1 valve opening (8)
CH2 control output (heating) For control output (9) - *
CH2 control output (cooling) For control output (10)
CH2 SP (11)
CH2 ramp SP (12)
CH2 PV (13)
CHZ2 control output (heating) For transfer output (14)
CH2 control output (cooling) For transfer output (15)
Similarly,
CH3 (17 to 23)
CH4 (25 to 31)
* The default value is set according to the control mode setting.
If transfer output is assigned to a bank output (3 to 8 in the case of
CHZ1), the output will be OFF.
Control/Transfer Control/Transfer Control/Transfer Control/Transfer
Control mode Input type output 1 output 2 output 3 output 4
assignment assignment assignment assignment
1 input 1 0 0 0
Standard control 2 inputs 1 9 0 0
4 inputs 1 9 17 25
1 input 1 2 0 0
Heating/cooling control 2 inputs 1 2 9 10
4 inputs 1 2 9 10
1input - - - -
Remote SP standard 2 inputs 1 0 ) )
control -
4 inputs - - -
Remote SP heating/ 1 input - - - -
emote S heating 2 inputs 1 2 0 0
cooling control -
4 inputs - - - -
1input - - - -
Proportional control 2 inputs 1 0 0 0
4 inputs - - - -
c de standard 1input - - - -
ascade standar 2 inputs 9 0 0 0
control -
4 inputs - - - -
Cascade heating/cooli 1 input - - - -
ascade heating/cooling — nputs 5 0 ) )
control -
4 inputs - - - -
Position proportional 1input 3 _ 0 0
control
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@ Related setting data

"Linear current output * type" (Control initial setting level) (P.8-42)

Reference
— "Output 1 output type", "Output 3 output type" (Control initial setting
level) (P.8-42)
Event input 1 allocation Eu il Event input 4 allocation EuMH Le
Event input 2 allocation Eud Event input 5 allocation Eul
Event input 3 allocation Eud Event input 6 allocation Eub

/\,___ » Use these settings to assign event input functions.

Setting range Units | Default value
(] Disable (0)
) Write via communication OFF/ON (1)
Setting CHZ1 Bank No. (Bit 0) (2)

CH1 Bank No. (Bit 1) (3)
CH1 Bank No. (Bit 2) (4)
CH1 Run/Stop (5)

CH1 Auto/Manual (6)

CH2 Bank No. (Bit 0) (8)
CH2 Bank No. (Bit 1) (9)

CH2 Run/Stop (11)
CH2 Auto/Manual (12)

Similarly,
CH3 (14 to 19)
CH4 (20 to 25)

CH1 SP mode (Remote/Local) (7)

CH2 Bank No. (Bit 2) (10)

CH2 SP mode (Remote/Local) (13)

- If the same setting is selected for different event input assignments,
the event input for which ON/OFF is determined last will be effective.
Note that when the power is turned on and the same bank No.
assignment is repeated, the event input with the higher number is

given priority.

» SP modes (Remote/Local) of CH2 to CH4 are disabled.

When the control mode is set to cascade control, assign the

following CH2 operation commands:

* CH2 Run/Stop (11)

» CH2 Auto/Manual (12)

* CH2 SP mode (Remote/Local) (13) Cascade open

Cascade open / closed

@® Related information

Referen7

"5.7 Using event input” (P.5-29)
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Auxiliary output 1 allocation Ska. ! Auxiliary output 3 allocation Sba.d Le
Auxiliary output 2 allocation Skas  Auxiliary output 4 allocation ShaM

/\,.__ » Use these settings to assign output content to auxiliary outputs.

Setting range Units | Default value

(] Disable (0)

) CH1 Alarm 1 (1)

Setting CH1 Alarm 2 (2)

CH1 Alarm 3 (3)

CH1 Alarm 4 (4)

CH1 Input error (5)

CH1RSP Input error (6)

Disabled (7)

U-ALM (8)*

Alarm 1 OR output of all channels (9)
Alarm 2 OR output of all channels (10)
Alarm 3 OR output of all channels (11)
Alarm 4 OR output of all channels (12)
Input error OR output of all channels (13)
RSP Input error OR output of all channels (14)
Disable (15)

CH2 Alarm 1 (16)

CH2 Alarm 2 (17)

CH2 Alarm 3 (18)

CH2 Alarm 4 (19)

CH2 Input error (20)

CH2RSP Input error (21)

Disable (22)

Similarly,

CH3 (23 to 29)

CH4 (30 to 36)

- lto4

* On a multi-point input type, assignment data can be set for channels
2 and higher as appropriate for the number of channels. U-ALM
output will be OR output of alarm functions 1 to 4 of all channels.

@® Related information
Referen? "4.11 Using auxiliary output" (P.4-23)

8-48



8.11 Control initial setting 2 level (L .2) I

Transfer output * upper limit
Transfer output * lower limit

(*:1to4)

LA

Transfer output using output assignment

r~

@

Setting

Referen7

e These settings can only be used for outputs selected for transfer
output using output assignment.

Default value
Control/ - .
(upper limit/ Decimal
Transfer output . . . .
. Setting range lower limit of point units
assignment "
data transfer position
output) *1
sp SP lower I|_m|.t to 1300.0/-200.0 erends on EU
SP upper limit input type
Rampsp | SPlowerlimit to 1300.0/-200.0 | Dependson |,
SP upper limit input type
Lower limit of
sensor setting Upper- and
range to upper lower-limit of Dependson EU
limit of sensor sensor setting input type
PV setting range range
(temperature)
-19999 to 99999 Scaling display | Dependson
. EU
(analog) value 2/1 input type
Standard: -5.0 to
Control output ) .
(heating or 105'.0 ' l_-leatmg/ 100.0/0.0 1 %
cooling: 0.0 to
open) 105.0
Control output
(cooling or 0.0to 105.0 100.0/0.0 1 %
close)
Valve opening -10.0to 110.0 100.0/0.0 1 %

*1 Will be initialized if the input type, temperature units, scaling display
value, SP upper- and lower-limit, or applicable control/transfer
output assignment is changed.

@ Related information
"5.8 Using transfer output” (P.5-32)

@ Related setting data
"Input * type" (Input initial setting level) (P.8-36)
"Control/Transfer output * assignment” (Control initial setting 2 level)
(P.8-46)
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LX)

First order lag operation 1 enable £ Af. !  Firstorder lag operation 3 enable L AL.3 L.

First order lag operation 2 enable £ AL.2  First order lag operation 4 enable L AL.H

» Use these settings to enable or disable first order lag operation for

/ each input.

Setting range Units Default value
] afF: Disable re
- - aFF
an : Enable
Setting
@ Related information
R6f9r9”7 "5.1 Input adjustment functions” (P.5-2)
@ Related setting data
"First order lag operation *: Time constant" (Adjustment level 2)
(P.8-22)
Movement average 1 enable Afu. Movement average 3 enable ~ AHw.3 Le
Movement average 2 enable Afud Movement average 4 enable ~ AHw.H

’ » Use these settings to enable or disable move average for each input.

Setting range Units Default value
@ aFF : Disable _ crrE
an : Enable “
Setting
@ Related setting data
Refere“? "Move average * Move average count" (Adjustment level 2) (P.8-23)
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Extraction of square root 1 enable 58~.1  Extraction of square root 3 enable 5

=

(K]
 aded
"y

q
Extraction of square root 2 enable 58-.2  Extraction of square root 4 enable S8~ M

» Use these settings to enable or disable extraction of square root

’ operations for each input.

Setting range Units Default value
] &FF : Disable -
- - aFF
o @ Enable
Setting
@ Related setting data
Refere”? "Extraction of square root * Low-cut point" (Adjustment level 2) (P.8-24)
Straight-line approximation 1 enable 5L, ¢
Straight-line approximation 2 enable LLs Proportional control

Use these settings to enable or disable straight-line approximation.

Setting range Units Default value
() oFF : Disable SEE

- _ oF
ar : Enable

Setting

@ Related setting data
Reference "Straight-line approximation * input 1", "Straight-line approximation
_/ * input 2", "Straight-line approximation * output 1", "Straight-line
approximation * output 2" (Approximation setting level) (P.8-33)

[ and
My

Broken-line approximation 1 enable ~ Fnml . {

/\~— » Use this setting to enable or disable broken-line approximation for
input 1.

Setting range Units Default value
] oFF: Disable S
- - aFF
an : Enable

Setting
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Referen7

@ Related setting data
"Broken-line approximation 1 Input 1" to "Broken-line approximation
1 Input 20", "Broken-line approximation 1 Output 1" to "Broken-line
approximation 1 Output 20" (Approximation setting level) (P.8-34)

CH.

Motor calibration

pu}

]
LA

r=
Pn(
.‘-
t‘-

Position proportional type

r~

Operation

Referen7

Use this setting to run motor calibration. If you are going to monitor
the valve opening, be sure to execute this setting. (During execution
the display cannot be changed.)

Executing this setting also resets "Travel time".

« When this setting is accessed, the set value is "aFF".
+ Select "an" to run motor calibration.

« When motor calibration ends, the setting automatically reverts to

IIBFFII.

@ Related information
"3.3 Position proportional control of a ceramic kiln W Settings for
position proportional control" (P.3-12)

@ Related parameters
"Travel time" (Control initial setting 2 level) (P.8-52)

CH.

Travel time

AGk L2

Position proportional type

8-52

r~

@

Setting

Referen?

» Set the time from valve completely open to valve completely closed.

« This parameter is automatically set when "Motor calibration” is run.

Setting range Units Default value
1to 999 Sec 30

® Related information
"3.3 Position proportional control of a ceramic kiln B Settings for
position proportional control" (P.3-12)

® Related parameters
"Motor calibration" (Control initial setting 2 level) (P.8-52)
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gt

8.12 Alarm setting level (L.3)

This level contains settings for the type and output operation of alarms, including alarm type, close in
alarm/open in alarm, and latch settings.

Power on

E Operation level Adjustment Adjustment 2 Bank setting PID setting | é\&%cg(imation :
; L ey Y AT oo U L Ay tess LY Py ess 12VE P ey tess Uevel [ EET)
: T than 1 second than 1.second than 1 second than 1 second than 1 second | ;

[Tkey less than 1 second

Y]
Clkey | Clkey c -c“-ﬁ,

o
1second |3 seconds o
ormore | or more I Control stops.

' ]
+ |Inputinitial setting Control inital setting Control inital seting Alarm setting J=—>{Display adjustment g&{?nmgunication '
v level level 2level | .
' L D) heyLess L. ) lkeyless L. &) TkeyLess level [ 3 [TkeyLess 2 L ) keytess Uevel [ . 5) &
: T than 1 second than 1 second than 1 second than 1 second than 1.second .
' .
. :
:

[T key less than 1 second

(] control in progress

(] control stop

=
2
T

= /()M:M: Alarm 4 type
I

-11

>
=
5
>
2
=)
-
z
3
Ex]

AALT: Alarm 4 latch
OFF/ON

Alarm 1 hysteresis
0.01 - 99.99 ALH4:
"‘ Alarm 4 hysteresis

0.01 - 99.99

REST:

Standby sequence restart
A2LT: Alarm 2 latch Condition A / condition B
F|OFF/ON
SBIN: Auxiliary output 1 non-exciting

= ALH2: Close in alarm:N-O /
F',LALLC Alarm 2 hysteresis Crammaammie
5.52]0,01 - 99.99
= SB2N: Auxiliary output 2 non-exciting
o - Close in alarm: N-O /
e :g 8%1'131 AR DR Open in alarm: N-C
SB3N: Auxiliary output 3 non-exciting
[x=T}
FisiL. = | ASLT: Alarm 3 latch Close in alarm: N-O /
&FF| OFF/ON Open in alarm: N-C

ALH3:
1= [ Alarm 3 hysteresis
—10.01 - 99.99

SBAN: Auxiliary output 4 non-exciting
Close in alarm: N-O /
Open in alarm: N-C

2]
T
E
g
RaLgy|

@)
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CH

Alarm 1 type ALE ! L3
Alarm 2 type ALEC

Alarm 3 type ALE

Alarm 4 type ALEM Alarm is assigned to auxiliary output.

» These settings are used to select the type of alarms 1 through 4.

Setting data Setting range Units | Default value

@

Setting

: 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
6: Upper limit alarm with standby 2: Upper
sequence - limit
7: Lower limit alarm with standby alarm
sequence
8: Absolute-value upper-limit alarm
9: Absolute-value lower-limit alarm
10: Absolute-value upper-limit alarm
with standby sequence
11: Absolute-value lower-limit alarm
with standby sequence

a b~ wNEO

Alarm 1 type
Alarm 2 type
Alarm 3 type
Alarm 4 type

@ Related setting data
Reference "Bank * alarm value * " (Bank setting level) (P.8-28)
_/ "Bank * alarm upper limit * ", "Bank * alarm lower limit * " (Bank
setting level) (P.8-29)
"Auxiliary output * assignment" (Control initial setting 2 level) (P.8-48)
"Alarm * latch" (Alarm setting level) (P.8-55)
"Alarm * hysteresis" (Alarm setting level) (P.8-56)
"Standby sequence restart” (Alarm setting level) (P.8-57)
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CH

Alarm 1 latch
Alarm 2 latch
Alarm 3 latch
Alarm 4 latch

~
Loy

Alarm is assigned to auxiliary output and

alarm type is set to other than "No alarm".

r—

@

Setting

Referen?

« When this setting is 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. Note that the latch is canceled if you
change to setting area 1.

» When the alarm output is set to close in alarm, closed output is held,
and when set to open in alarm, open output is held.

» After changing an alarm 1 to 3 latch setting, a software reset must
be executed or the power turned off and on to make the new setting

take effect.

Setting data

Setting range

Units

Default value

Alarm 1 latch
Alarm 2 latch
Alarm 3 latch

Alarm 4 latch

oFF : Disable
on : Enable

oFF: Disable

@ Related setting data
"Bank * alarm *" (Bank setting level) (P.8-28)
"Bank * alarm upper limit * ", "Bank * alarm lower limit * "(Bank
setting level) (P.8-29)
"Auxiliary output * assignment" (Control initial setting 2 level) (P.8-48)
"Alarm * type" (Alarm setting level) (P.8-54)
"Alarm * hysteresis" (Alarm setting level) (P.8-56)
"Standby sequence restart”" (Alarm setting level) (P.8-57)
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CH

Alarm 1 hysteresis
Alarm 2 hysteresis
Alarm 3 hysteresis

Alarm 4 hysteresis

ALK L3
ALHS

ALHS Alarm is assigned to auxiliary output and
AL HY alarm type is set to other than "No alarm".

8-56

« These settings are used to enable hysteresis for alarms 1, 2, 3, and
4,

. . . Default
a Setting data Setting range Units el

) Alarm 1 hysteresis
Setting Alarm 2 hysteresis
Alarm 3 hysteresis
Alarm 4 hysteresis

0.01 t0 99.99 %FS 0.02

@ Related setting data
Reference "Bank * alarm *" (Bank setting level) (P.8-28)
_/ "Bank * alarm upper limit * ", "Bank * alarm lower limit" (Bank
setting level) (P.8-29)
"Auxiliary output * assignment” (Control initial setting 2 level) (P.8-48)
"Alarm * type" (Alarm setting level) (P.8-54)
"Alarm * latch" (Alarm setting level) (P.8-55)
"Standby sequence restart" (Alarm setting level) (P.8-57)
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CH

Standby sequence restart -

[y
[
"

L3

Alarm types 1 to 4 = With standby sequence

r~

» Use this setting to select the condition for restarting the standby
sequence after it has been canceled.

» Condition A: Operation startup (including power on), when an alarm
value (alarm upper- and lower-limit) or input shift value
(input value for input calibration 1 and 2, input shift 1
and 2) is changed, or when the SP is changed.

« Condition B: Power on

» The following example shows operation using a lower-limit alarm

with standby sequ

Alarm point - -
(after change)

Alarm point

ence.

SP change Y

Condition A only

I
Condition Aonly, O':

Alarm hysteresis

Standby sequence
off point

Standby sequence
restart point

Alarm output: Condition A

1

S

M i—i M

Alarm output: Condition B

« After changing the standby sequence restart setting, a software
reset must be executed or the power turned off and on to make the
change take effect.

Units

Default value

Setting range
@ A: Condition A
&: Condition B
Setting

A: Condition A

@ Related setting data

Referen7

"Alarm * type" (Alarm setting level) (P.8-54)
"Alarm * latch" (Alarm setting level) (P.8-55)
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Auxiliary output 1 non-exciting
Auxiliary output 2 non-exciting
Auxiliary output 3 non-exciting

Auxiliary output 4 non-exciting

bin L3
bdn
L3nm
bHn

r—

O

Setting

Referen?

8-58

These settings are used to select the output state of alarms 1, 2, 3,
and 4.

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.

. Auxiliary Auxiliary Operation
e CEIE) output function output indicator
. ON ON On
Close in alarm
OFF OFF Off
. ON OFF On
Open in alarm
OFF ON Off
Setting data Setting range Units | Default value
Auxiliary output 1 non-exciting n-a: Close inalarm
Auxiliary output 2 non-exciting ~-L: Openinalarm 3 n-a: Close
Auxiliary output 3 non-exciting in alarm

Auxiliary output 4 non-exciting

@ Related setting data

"Bank * alarm *" (Bank setting level) (P.8-28)

"Bank * alarm upper limit * ", "Bank * alarm lower limit" (Bank
setting level) (P.8-29)

"Auxiliary output * assignment” (Control initial setting level 2) (P.8-48)
"Alarm * type" (Alarm setting level) (P.8-54)

"Alarm * latch" (Alarm setting level) (P.8-55)

"Alarm * hysteresis" (Alarm setting level) (P.8-56)

"Standby sequence restart" (Alarm setting level) (P.8-57)
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8.13 Display adjustment level  (L.H)

This level contains settings for adjustment of the display contents, including selection of the "PV/SP"
display screen, bar graph display item, display refresh period, monitor item level setting, and display scan.

Power on

| Operation level Adjustment Adjustment 2 Bank setting PID setting |[—> égt%%oé(imatbﬂ :
E [“TkeyLess level L Rdy [“TkeyLess level L. Add) [“TkeyLess level L. bnH [TkeyLess level L Pid [“TkeyLess level " [t t£7) °
! T than 1 second than 1 second than 1 second than 1 second than 1 second | .
' '

[Tkey less than 1 second

SC
[key [key PSTh

nn
1second |3 seconds -
ormore | ormore T Control stops.

[Input initial setting Control initial setting Control initial setting Alarm setting Display adjustment gg&}lnngunication

T than 1 second than 1 second than 1 second than 1 secon than 1 second

level L. 0T TkeyLess level L. ) TkeyLess 2level L. &) keyless level L. 3)keyLess leel L) TkeyLess (level L. 5) .

[T key Less than 1 second

(] control in progress

(Jcontrol stop

|Disp|ay Adjustment |eve|| Ty

SPDP: "PV/SP"
SPﬁP display screen selection
P> ‘10-3
d ) | ODSL: M_V display selection
Q1D Jn | MV (heating): O/
5 | MV (cooling): C-O

BART: Bar graph display item
OFF/Deviation: 1 EU, 10 EU, 20 EU, 100 EU/
MV (heating) - Valve opening: O/MV (cooling): C-O

RET: Display auto-return time
0-99

(0: Display auto-return disabled)
D.REF:

Display refresh period
OFF/0.5/1/2/4

— -, |MONL:
"'0'_"L Monitor item level setting
aFF |1 1 Disabled

: Input initial setting level
SC-M: Start display scan  Control initial setting level

[l

at power on Control initial setting 2 level
OFF/ON Alarm setting level
Display adjustment level
Sl. L‘ SF:'T3 X Communication setting level ~ : L.
3 Display scan period Advanced function setting level : L.ADF
0-99 Expansion control setting level : L.EXC

IS

8-59



I Section 8 Setting data

"PV/SP" display screen selection SPdFP

e This setting is used to select the order of display of the "PV/SP"

/ display screen (Operation level).

Setting range Units | Default value
) 0: Display in the order:"PV/SP/Bank"
) "PVISP/MV"
Setting 1: Display in the order: "PV/SP/MV" ,
"PV/SP/Bank" - ‘
2: Display only "PV/SP/Bank"
3: Display only "PV/SP/MV"

(CH.
MV display selection od5l LM
Heating/cooling control

« This setting is used to select which MV is displayed in "PV/SP/MV"
/ (Operation level) during heating/cooling control.

« "Heating MV" or "Cooling MV" can be selected.

Setting range Units Default value
& a Heating MV -
L -a: i - P
Setting L ~: Cooling MV
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Bar graph display item bBAFE

/\;——  Use this setting to select the contents of the bar graph display of the
ESAR.

« The bar graph of the E5AR is 10 segments.

Setting range Units | Default value

@

Setting

by

: No bar graph display
: Deviation 1 EU/segment
: Deviation 10 EU/segment
: Deviation 20 EU/segment -
: Deviation 100 EU/segment
. (Standard type) Heating MV

(Position proportional type) Valve opening
: (Standard type) Cooling MV

C3 03 S 77 T
e
FROCT

|

[

Dol Mol D
C

r
'
(]

L]
[
[ tad
£

Display auto-return time -

* This setting is used to select the amount of time without key
/ operation that must elapse for the display to revert to the "PV/SP"
screen when in "Operation level”, "Adjustment level", "Adjustment
level 2", "Bank setting level”, "PID setting level”, "Approximation
setting level", or "Monitor item level".

* When 0 is selected, the function is disabled (no auto reset).

Setting range Units | Default value
] 0 to 99 Sec 0

Setting

Display refresh period o

« This setting 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 Units | Default value
) aFF,05,1,2,4 Sec 0.5

Setting
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Monitor item level setting

@

Setting

» One of the following levels can be selected as the monitor item level
setting: Input initial setting level, Control initial setting level, Control
initial setting 2 level, Alarm setting level, Display adjustment level,

Communication setting

Expansion control setting level.

level, Advanced function setting level,

» The monitor item level is added after the Approximation setting level.

* When OFF is selected, the function is disabled (Monitor item level is

disabled).

Setting range

Units

Default value

o
by

Dt gl e L e el L P

[P R X R AT VI ]

: Disabled monitor item level

. Input initial setting level

: Control initial setting level

: Control initial setting 2 level

: Alarm setting level

: Display adjustment level

: Communication setting level

dF . Advanced function setting level
oL Expansion control setting level

5EF

Start display scan after power ON

Display scan period

LA

Multi-point input type

8-62

-

@

Setting

Display scan automatically switches through channels on the display
when multiple channels are used on a multi-point input type.

Display scan only applies to channels that are enabled using
"Number of enabled channels".

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 "Start display scan after power on" to ON.

The display scan period is set with "Display scan period”. When the
period is set to "0", display scan is disabled.

Setting data

Setting period

Units | Default value

Display scan period 01099 Sec 2
Piay P (O: Disable display scan)
Start display scan | @F F: Disable .
- - aFF
after power on on : Enable
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8.14 Communication setting level (L.5)

This level contains initial settings for communication such as protocol selection, communication unit No.,
and communication speed.

Power on

[Tkey Less than 1 second

; Operation level Adjustment Adjustment 2 Bank setting PID setting |—> ?&[t)i;?imation :
E [TkeyLess level g3 [ TkeyLess level [ g3 [keyLess level [ 5.7 [key Less level 574 Clkeyless (level [t £ET)
' T than 1 second than 1 second than 1 second than 1 second than 1 second | H

[ key Less than 1 second

pu [ ]

Clkey | Clkey c S,;'-ﬁ,

1second |3 seconds oo

ormore | or more T Control stops.
+ |Input initial setting Control initial setting Control initial setting Alarm setting Display adjustment |=====>] Communicationfl ;
i level 0 level ] 2level level — - level 7 |Sem|n 9~ '
' £ ) They Less L. ) keyless L. '-:I:IkeyLess L3 [key Less L. "fﬂkeyLess eve L5 :
: T than 1 second than 1 second than 1 second than 1 second than 1 second '
: :
' '
'

(] control in progress

(Jcontrol stop

Communication seting level

Pc g |PSEL
hEL Protocol selection
> £ YF| CWF/MOD
1 <] U-NO:
Communication unit
Ino.0-99
1

BPS:
bPS Communication speed
5] 9.6/19.2/38.4

@l

' E LEN:
==) & £ communication data length
n
17/8
Sb ‘.: SBIT:
L £'| Communication stop bit
2172

|| PRTY:
Eb Communication parity
~ | NONE/EVEN/ODD

o

bl

=l
4]

SDWT:
d Transmission wait time:
20{0-99

[Ny
)
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Communication protocol selection

0
[y
™
~
[ atad
(K]

« This setting is used to select the communication protocol. Selections

/ are CompoWay/F, OMRON's unified protocol for general-purpose
serial communication, or Modbus, Modicon Inc.'s protocol based on

RTU Mode of Modbus Protocol (Specifications: PI-MBUS-300 Rev.J).

Setting range Units Default value
(] L YF: CompoWay/F -
22 - F:
Fad: Modbus L¥F: CompoWay/F
Setting
Communication Unit No. U-na L5

» After changing the communication unit No. setting, execute a
/ software reset or turn the power off and on to make the change

effective.
Setting range Units Default value
o 0to 99 - 1
Setting
Communication speed LPS L5

« After changing the communication speed setting, execute a software
/ reset or turn the power off and on to make the change effective.

Setting range Units Default value
@ 95
8e kbps 94
Setting gy
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Communication data length

LEm L5

Protocol is CompoWay/F

r~

@

Setting

« After changing the communication data length setting, execute a
software reset or turn the power off and on to make the change
effective.

Setting range Units Default value

7t08 Bits 7

Communication stop bit

P M) 1
Pl =y g L

Protocol is CompoWay/F

r~

« After changing the communication stop bit setting, execute a
software reset or turn the power off and on to make the change
effective.

Setting range Units Default value
o 1t02 Bits 2
Setting
Communication parity FriY L5

-

@

Setting

» After changing the communication parity setting, execute a software
reset or turn the power off and on to make the change effective.

Setting range Units Default value
nank: None
EuEn: Even - EuEn: Even
add :Odd
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~
(]

Transmission wait time it

« 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 Units Default value
] 0 to 99 ms 20

Setting
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8.15 Advanced function setting level (L AdF)

This level includes setting initialization, PF key, and number of enabled channels settings.

Power on

| Approximation

Operation level Adjustment Adjustment 2 Bank setting PID setting setting E
level [T AdY) ieytessSVE! . Add) heytess|IeVel [ BnF)lieytess| level [ Prg) lieytess (level ~ [ EED)
T than 1 second than 1 second than 1 secon than 1 second than 1 second | '

[Jkey less than 1 second

E [TkeyLess

Clkey | Clkey

"o
1second |3 seconds oo
ormore | or more T Control stops.

'
E Input initial setting Control inital setting | =====>{Control inital setting Alarm setting |={Display adjustment| = S&;?nrgunication :
E level L. T CleyLess (B! L. 1) keyless 2Rl ) keyLess |level [T 3] TkeyLess (@€l L ‘II]keyLess level [ L. 5) !
' T than 1 second than 1 second than 1 second than 1 second than 1 second I !
' ]

[T key less than 1 second

[Tkey i
1 second Password input set value: - {65 (-169) D Control in progress
or more (T control stop

Advanced function | ————pExpansion control

setting setting

level [ AdF) TieyLess ‘Ievel J

than 1 second

To move to Advanced function setting level, set "Initial setting level
protect” in Protect level to "0", and then enter the password (-169) in
"Move to Advanced function setting level" (Input initial setting level).

|Advanced function setting Ievel|

= <, |INIT:
Parameter initialization
SFF [OFF/ON

oE PF1: PF1 setting
! |OFF/RUN/STOP/R-S/ALLR/
2 | ALLS/AT/BANK/A-M/PFDP
]
PF2: PF2 setting
=
pFL OFF/RUN/STOP/R-S/ALLR/

5 | ALLS/AT/BANK/A-M/PFDP

PEED 1|PF2.1:PF2 monitor/
e ‘, Setting item 1
‘10-19

@l
@l

oE il PF1.1:PF1 monitor/
7 41| Setting item 1 CH-N: Number of enabled
‘'10-19 channels

0-19

PF1.2:PF1 monitor/
Setting item 2

PF1.5:PF1 monitor/
Setting item 5

i~ Fmm |RAMM: RAM write mode
nrue |[BKUP/RAM

CMOV: Move to calibration level
0] -1999 - 9999
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Setting initialization LAk

» Use this setting to return all settings to their default values.

r~

ON (@) : Initialize all settings.
OFF (aFF) : "Setting initialization" reverts to "OFF" after the settings
. are initialized.
Operation
PF1 setting PE
PF2 setting PEZ

» This setting is used to assign functions to the PF1 and PF2 keys to
/ enable them to be used as function keys.

* When performing multi-channel control, the PF2 key functions as a
CH key, and thus cannot be used as a function key ("PF2 setting"
does not appear).

8-68

Setting Description Function
values

OFF: afF Disabled Does not function as a function key.

RUN: ~n Run Run currently displayed channel.

STOP: Stop Stop currently displayed channel.

SEkgF

R-S: -5 Run/Stop Switch between run and stop for cur-
rently displayed channel.

ALLR: ALL~ [Runall Run all channels.

ALLS: RLLS | Stop all Stop all channels.

AT: Rt AT Execute/Can- | Switch between AT execute and AT

cel cancel.

AT run is executed for the currently
selected PID set.

BANK: Bank selection Switch through the bank numbers

BAAF (adds 1 to the current bank number).

A-M: R-A key Switch between auto and manual.

PFDP: PFdP | Monitor/Setting | Display monitor/setting item.

item Select "Monitor/Setting item 1" to

"Monitor/Setting item 5" (Special
function level).

* Hold down the PF1 or PF2 for at least 1 second to execute the
function selected in "PF1 setting" or "PF2 setting".
If "Monitor/Setting item" is selected, the display will scroll through
monitor/setting items 1 to 5 each time you press the key.




8.15 Advanced function setting level (L AdF) I

Setting data Setting range Units Default value
M aFF : Disable
~in :Run
Setting PF1 setting | StaF: Stop - A-A: M key
~-5 : Run/Stop toggle
ALLr:Runall
ALLS: Stop all
At . AT Execute/Cancel
. toggle ~-5: Run/
PF2 seting | pg.u: Bank scroll B Stop toggle
-A M key
PFdF: Monitor/setting item
CH.
PF1 monitor/settingitem1to  PF . { to L AdF
PF1 monitor/setting item 5 PF IS
PF2 monitor/settingitem 1to ~ PFZ. ! to
PF2 monitor/setting item 5 PF2S PF key set to monitor/setting item

r—

* When one or both PF keys are set to monitor/setting item, "Monitor/
setting item 1" through "Monitor/setting item 5" of each key must be
set to the desired values among 0 to 19 below.

« Each time a PF key is pressed, the display scrolls to the next
monitor/setting item in order from "Monitor/setting item 1" to "Monitor
setting item 5".

@

Setting

Referen?

. . . Default
Setting Setting range Units value
PF1 Monitor/ | 0: Disable 1
settingitem1 | 1: PV/SP/Bank
PF1 Monitor/ Configurable (SP)
setting item 2 | 20 VISPIMV 0
PFLvonior | Contouebe G ;
setting Ite,m 3 4: Proportional band (P) Configurable
PF1 Monitor/ | 5. |nteqgral time (1) Configurable 0
setting ittm 4 | 5. perivative time (D) Configurable
PF1 Monitor/ | 7: Alarm 1 Configurable 0
setting item 5 | 8:  Alarm upper limit 1 Configurable
PF2 Monitor/ 9: Alarm lower limit 1 Configurable B
setting item 1 | 10: Alarm 2 Configurable 1
PF2 Monitor/ 11: Alarm upper !lmlt 2 Conflgurable
setting item 2 12: Alarm lower I|_m|t 2 Configurable 0
- 13: Alarm 3 Configurable
PFZ, qultor/ 14: Alarm upper limit 3 Configurable 0
setting item 3 15: Alarm lower limit 3 Configurable
PF2 Monitor/ | 16: Alarm 4 Configurable 0
setting item 4 | 17: Alarm upper limit 4 Configurable
PF2 Monitor/ 18: Alarm lower limit 4 Configurable 0
setting item 5 | 19: Bank No. Configurable

@ Related setting data
"PF1 setting”, "PF2 setting" (Advanced function setting level) (P.8-68)
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Number of enabled channels

AdF

-

(ol ] )
[Ny ] I

Multi-point input type

r~

@

Setting

Referen7

» This setting is used to set the number of enabled channels when
using multiple channels on a multi-point input type.

Setting range Units Default value
lto4 - *

* The default value and setting range vary depending on the control
mode setting of the multi-point input type.
2-input type: Proportional control, standard control with remote SP,
heating/cooling control with remote SP: "1"
Other modes: "2"
4-input type: "4"

@ Related setting data
"Begin display scan after power on", "Display scan period" (Display
adjustment level) (P.8-62)

RAM write mode

RAA
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r—~

@

Setting

Referen7

» Use this setting to select the write mode.

Write mode Explanation

When writing setting data to setting area 0 by
Backup mode communication, the data is also written to internal
non-volatile memory.

When writing setting data to setting area 0 by
communication, the data is not written to internal
RAM write mode non-volatile memory. However, changes to setting
data by key operation are written to non-volatile
memory.

* When the write mode is changed from RAM write mode to backup
mode, the setting data in setting area 0 is written to internal non-
volatile memory.

Setting range Units Default value

&MUP: Backup mode &HUP: Backup mode
~AA : RAM write mode

® Related information
"5.9 Using communication functions" (P.5-34)



8.15 Advanced function setting level (L AdF) I

Move to calibration level =) L.

.

J

0
<

This setting is used to move to calibration level.

» Use this setting to enter the password to access calibration level.

Setting range Units Default value
] -1999 to 9999 - 0

Setting
@ Related information
Referen7 "Section 9 User calibration" (P. 9-1)
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8.16 Expansion control setting level  (L.Ewl)

This level includes advanced control settings such as operation after power ON, PID set auto selection,
and position proportional settings.

Power on

, ; —_—] A ; : = | Approximation E
| operation Level ;’-\djulstment ;’-\djulstment 2 :Banlk setting Ir—’ID Isemng setting :
. [keyLess ove m:keyLess Ve L Rd? [key Less cve mﬂkeyLe% Ve LA [keyLess level [ EEL] E
' T than 1 second than 1 second than 1 second than 1 second than 1 second I '
: '

[T keyLess than 1 second

=]
Ckey | Clkey oo

o
1 second or |3 seconds oy
more | ormore 7 | Control stops.

P L L A L L L L L L L L L L L T N

' ]
' ]
E Inputinitial setting Control initial setting | === Control initial setting Alarm setting Display adjustment g&g”"mﬂo” .
E level [z g Cleyless level L1 yLess 2 level [t 2 CleyLess level (L 3 leyless level [ 4 eyLoss el :L < E
' T than 1 second than 1 second than 1 second than 1 second than 1 second I '
' :
! '
: .

[lkey Less than 1 second

[Tke .
Lseoond | | Password input (Jcontrol in progress
or more set value (in general): - {69 (-169) D Control stop
Special function| ==——=JExpansion control
setting setng
level = [L RdF ey Less level = [i. ET]
than 1 second

| Expansion Control Setting Level
P - 5 | P-ON: Operation at power ON
£ 3t | CONT/STOP/MANU

SPTR: SP tracking -H MANT: Manual output method
£ | OFF/ON ‘7H_"}d HOLD/INIT
oL

~| PIDI:
L OPL PID set automatic selection
~| data PV/DV

MANI:
Manual MV initial value
£ [-5.0 - 105.0 (standard control)=1

oM PIDH:
1| PID set automatic selection
hysteresis 0.10 - 99.99

ORLM:
MV change rate limit mode
Mode 0:0 / Mode 1:1

P-DB: PV dead band
0 - 99999 AT-G:AT calculated gain

0.1-10.0

CJC.1: Input 1

)
Cold junction compensation F"t - H AT-H: AT hysteresis
OFF/ON n2|0.1-9.9

rad "f CJC.4: Input 4
[ A
an

Cold junction
compensation
OFF/ON

LCMA:
Limit cycle MV amplitude
5.0-50.0

Tentative A.T. execute judgment deviation
0.0 - 100.0

RBMP: Bumpless at Run
Disable: OFF / Enable: ON

o

R FR|ALFA: o
55| 0.00 - 1.00

tf PVTR: PV tracking
5T OFF/ON Operation at potentiometer input error
afF Stop: OFF / Continue: ON

d- St DOST:
221 | Disturbance overshoot adjustment function
SFF oFF/ON

*1 Heating/cooling control
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CH

Operation at power ON

r-
(an1
~

[ ]

F"g_:,n

CH

/\~—
A
Setting

Referen?

« Select "Continue”, "Stop", or "Manual mode" for operation after the
power is turned on.

» Operation after a software reset or when moving from Initial setting
level to Operation level is also determined by this setting.

Setting range Units Default value

L ont: Continue
SkoF: Stop - fank: Continue
~AAL: Manual mode

@ Related information
"4.12 Starting and stopping control" (P.4-27)

SP tracking

] =)
Pir

Standard control with remote SP, cascade control,
or proportional control

r~

@

Setting

Referen?

 This setting is used to specify operation when switching from remote
SP mode to local SP mode.

» When remote SP tracking is enabled (ON), the value of the remote
SP is transferred to the local SP.

« When remote SP tracking is disabled (OFF), the local SP is not
affected by the remote SP.

Setting range Units Default value
oFF : Disable _ SEF
an : Enable

@ Related setting data
"Control mode" (Control initial setting level) (P.8-43)
"SP mode" (Adjustment level) (P.8-14)

8-73



I Section 8 Setting data

CH

PID set automatic selection data Pode LE,

PID set automatic selection hysteresis P dH

CcH |

/\~— * This setting is used for automatic selection of the PID set.

« The PID set number to be used is automatically selected based on
the value set in "PID set automatic selection data". The switching
range is specified in the "PID set automatic select range" (PID
setting level).

» "PID set automatic selection hysteresis" is used to prevent
chattering when the PID is changed.

Setting Setting range Units | Default value
(] PID set automatic selection Py Present value B Pu: Present
data du: Deviation value
Setting - -
PID set automatlc_ selection 0.10 to 99.99 %ES 0.50
hysteresis
@ Related information
Refere”? "5.2 Control functions M PID sets" (P.5-12)

@ Related setting data
"Bank * PID Set No." (Bank setting level) (P.8-27)

"PID Set No. * Automatic selection range upper limit" (PID setting
level) (P.8-32)

PV dead band

A-db

Position proportional type

8-74

» This setting is used on a position proportional type to have PV = SP
/ when the PV is within the PV dead band.

» This function prevents unnecessary output when the PV is near the
SP.

Setting Setting range Units | Default value
PV dead band 0 to 99999 EU 0

A

Setting




8.16 Expansion control setting level (L .£4L) I

@ Related information
"3.3 Position proportional control of a ceramic kiln" (P.3-9)

Reference
_/ @ Related setting data
"Closed/Floating" (Control initial setting level) (P.8-44)
"Motor calibration” (Control initial setting 2 level) (P.8-52)
"Travel time" (Control initial setting 2 level) (P.8-52)
"Position proportional dead band" (Adjustment level) (P.8-17)
"Open/Close hysterisis" (Adjustment level) (P.8-17)
"Operation at potentiometer input error" (Expansion control setting
level) (P.8-79)

Input 1 cold junction compensation
Input 2 cold junction compensation
Input 3 cold junction compensation

Input 4 cold junction compensation

OV LELL
VT~

OV

YT | Input type is thermocouple input

* When the input type is thermocouple input, this setting is used to
/ specify whether cold junction compensation is performed inside the
controller or outside the controller.

» Select "External" cold junction compensation when two thermo-
couples are used to measure the temperature difference or when an
external cold junction compensator is used for increased accuracy.

Setting range Units Default value
A afF : External - .
- - an: Internal
an : Internal
Setting
@ Related setting data
R9f9r9”7 "Input * type" (Input initial setting level) (P.8-36)
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ALFR

r~

Setting

CcH

O

« This setting is normally used at the default value.

* This sets the advanced PID constant o.

Setting range

Units

Default value

0.00 to 1.00

0.65

PV tracking

r~

@

Setting

* This setting is used to have the local 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

Units

Default value

oFF: Disable
on : Enable

ofFF: Disable

If an input error occurs during PV tracking, the local SP will change to
the upper limit of the sensor setting range.
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CH

Manual output method AARE

r-
(an1
~

[ ]

Manual MV initial value AFAC

This setting is 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 "Manual MV" (Operation level).

 When "Output default value" is selected, the value specified in
"Manual MV default value" is used. This can then be changed using
"Manual MV" (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
] e e
Auto mode ' Manual mode Auto mode Manual mode
Setting
At "MV hold" At "Initial value output"
. . . Default
Setting Setting range Units value
Hold MV cHold -
Manual output method Output initial value; cndk - Hat d
-5.0t0 105.0
A (Standard) o
Manual MV initial value -105.0 to0 105.0 % 0.0
(Heating/cooling)
@ Related information
Referen? "4.13 Performing manual control" (P.4-29)

@ Related setting data
"Manual MV" (Operation level) (P.8-5)
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CH

MV change rate limit mode

1 ) C
P Ny T IR

CcH

/\-
A
Setting

Referen7

» Use this setting to select Mode 0 or Mode 1 for the MV change rate
limit.

 When Mode 1 is selected, the MV change rate limit only functions
with respect to increases in the MV.

Setting range Units Default value
0: Mode O B 0
1: Mode 1

@ Related information
"5.2 Control functions B PID sets" (P.5-12)

@ Related setting data
"MV change rate limit (heat)", "MV change rate limit (cooling)"
(Adjustment level) (P.8-19)

AT calculated gain

AT hysteresis

Limit cycle MV amplitude

)
L
Temporary A.T. execution judgement deviation EREE~

]
Lo

O

* Control mode key: heating/cooling control
F AR and position  proportional  control
(floating). During cascade heating/cooling
control, only channel 1 is displayed.
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Setting

» These settings are normally used at the default values.

» "AT calculated gain" specifies the gain used when PID values are
calculated during AT. A smaller gain provides greater adaptability,
while a larger gain provides greater stability.

» "AT hysteresis" is used to set the value of hysteresis for ON/OFF
switching during the limit cycle while AT is being run.

* "Limit cycle MV amplitude" is used to set the MV amplitude during
the limit cycle while AT is being run.

» This is effective when P # 0.00 in standard control, or when closed is
selected in proportional control.

« "Temporary AT execution judgement deviation" is used to judge if

temporary AT is execute or not for running temporary AT. When AT is
executed while, the deviation is greater than the set value,
temporary AT runs.

Setting Setting range | Units | Default value
AT calculated gain 0.1to0 10.0 - 1.0
AT hysteresis 0.1t09.9 %FS 0.2
Limit cycle MV amplitude 5.0 t0 50.0 % 20.0
Temporary AT execution 0010100.0 | %FS 10.0
judgement deviation




8.16 Expansion control setting level (L .£4L) I

Referen7

@ Related information
"4.10 Determining the PID constants (AT, manual settings)" (P.4-20)

@ Related setting data
"AT Execute/Cancel" (Adjustment level) (P.8-13)

CH.

Bumpless at RUN

rhnP

r-
(an1
~

[ ]

CH |

@

Setting

* When "Bumpless at RUN" is enabled, an integral MV correction
(bumpless) is performed to prevent abrupt changes in the MV when
switching from stop to run.

* Even when the setting is disabled, the bumpless correction is
performed when PID values change (including changing the PID set)
and when AT ends or is stopped.

Setting range Units Default value
aFF : Di - .
arr Disable - afF: Disable
an : Enable

Operation at potentiometer input error FrEl

=
[ ngy K} N
Position proportional type

Closed control

r—

O

Setting

Referen?

» This setting is used to select whether control is stopped or changed
to floating control when a potentiometer error occurs during closed
control in position proportional control.

Setting range Units Default value

aFF: Stop

- : - aFF:
an . Continue e Stop

@ Related setting data
"Closed/Floating" (Control initial setting level) (P.8-44)
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CH
\-C

Disturbance overshoot adjustment function oo5E

~
(an1
~

[ ]

This setting is used to enable or disable disturbance overshoot
adjustment.

Setting range Units Default value
o oF F : Disable

an : Enable - oFF: Disable
Setting
® Related information
Refere”? "5.2 Control functions M Disturbance overshoot adjustment" (P.5-14)
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I Section 9 User calibration

9.1 Setting data for user calibration

e To perform user calibration, enter "1201" in "Move to user calibration" in Special setting level. The
controller will enter calibration mode and "Ad %" will appear in the display.

L]

If the "Move to user calibration" setting does not appear, set "Initial setting protect” to "0" in Protect level

and then move to Special setting level.

e Calibration is ended by turning off the power.

The setting data for input calibration is shown below.

(The last digit of Display 1 shows the input number. The example below shows "1" for input 1. In the
case of input 2, the display would show "F350.2".)

F= > | (Aging timer)
Input type:1

K (1)<2>,J (1)<4> | K (2)<3>, J (2)<5>
PT100 (1) <0> | PT100 (2) <1> [E (1)<7>, L (1)<8> | T (2)<6>, U (2)<9> | 4t0 20 mA <15>| 1to 5V <17> | 0to 10V <19>
N (1)<10>, W (1)<14> R( <11>, S (2)<12>| 0t0 20 mA <16>| 0to 5V <18>
B(@2)

<13>
A 4
L P30 | PURDY | S [ S22l R 20 | W S| 2wt

oo oo [T A} b I | [u] [ [ [ b [
"‘ Eu.t| |" "t’u.t| | t'ﬂ.’r.t| |Ct'n.t "~ :.:| w ll| |cu ll|
=] =01 =101
| boAS. ! [ bCRS.

9-2

x1: < > shows set value (in general) of input type.

& Output calibration setting data
The setting data for output calibration is shown below. The display
varies depending on the output type of each output.
(In the following example, the last digit of Display 1 shows "1" for
output 1. For output 2, this would be "aR2f.2".)

(Store input calibration value)

At linear current output




9.1 Setting data 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 completion infor-
mation will appear as shown below when you move to Calibration

level.

o
@‘ Ll Displays dots

-
-

L
~
g

I

)
Lo

s Y s s R s [ s [ s [ s

e

==
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9.2 User calibration

The ESAR/ER is calibrated before shipment from the factory and thus there is normally no need for the
user to calibrate the controller.

In the event that user calibration is necessary, use the calibration functions for temperature input, analog
input, and output that are provide in the controller.

However, note that OMRON cannot ensure the results of calibration by the user.

Also, calibration data is overwritten with the latest settings. The default calibration settings cannot be
returned to after user calibration.

@ Input calibration The input type selected in the setting data is calibrated. Input types
consist of the following 20 types:
* Thermocouple : 13 types
 Analog input : 5 types

* Resistance temperature input sensor: 2 types

@ Output calibration The output type selected in the setting data is calibrated. There is only
one output type that can be selected:
« Linear current output

@ Registering The new calibration data for each item is temporarily registered. It can
calibration data be officially registered as calibration data only when all items have

been calibrated to new values. So, be sure to temporarily register all
items when you calibrate the ESAR/ER.
When calibration data is registered, it is registered regardless of
whether or not the ESAR/ER has been calibrated by the user.
Prepare separate measuring devices and equipment for calibration.
For details on how to handle measuring devices and equipment, refer
to the respective instruction manuals.

9-4



9.3 Thermocouple input calibration I

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 cover the bottom of the thermocouple during calibration. Also, do not touch the input terminal or
compensation wire.

® Preparations

ESAR/ESER
Input power supply
L

Cold junction
compensator

0°C/32°F

Compensating wire

« For the cold junction compensator, use a compensator for calibration
of internal thermocouples and set to 0°C. The internal thermocouple
should be disabled (tip open).

« STV in the diagram indicates a DC reference current/voltage
generator.

» Prepare a compensation wire appropriate for the selected thermo-
couple. For thermocouples R, S, E, B and W, a cold junction
compensator and compensation wire for thermocouple K can be
used.

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 ( )
A O +— 00
E5SAR/ER 0°CI32°F ESAR/ER 0°CI32°F Open
O QOO
- -
Compensating wire Compensating wire
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9-6

[ e e s s e
S, -

0

L O}
o}
b=

L CA
L

[ e e e s ]

(X}
ol

Input types 2, 4, 7, 8, 10, 14

Input types 3, 5, 6, 9,

11,12, 13

[ e e s s e

pu ] e o |
[

g gy gy )

= 8435

[ e e e s ]

Input types 2, 4, 7, 8, 10, 14

Follow these steps to perform calibration when thermocouple input is
selected.

Connect the power supply.

Connect the DC reference current/voltage generator (STV in the following),
precision digital meter (DMM in the following), and cold junction compen-
sator (a ZERO-CON is used as an example in the following) to the input
terminals of the thermocouple as shown below.

STV

DMM

Leave open

~ @_\r

OUTPUT INPUT \Compensating wire of selected thermocouple
However, for thermocouples E, R, S, W, and B,
compensating wire of thermocouple K is used.

. Turn on the power.

Move to calibration level.
A 30-minute aging time begins. Perform aging using this time as a
guideline. When 30 minutes elapses, Display 2 will show "0".

Note that you can proceed to the next stop before the display shows "0".

Press the key <@l to obtain the display at left.
The count value that was input will appear in Display 2 in hexadecimal. Set
the STV as follows:

 Forinput types 2, 4, 7, 8, 10, and 14: 53 mV
 Forinput types 3, 5, 6, 11,12, and 13: 22 mV

Wait until the count in Display 2 is sufficiently stable and then press the
key. This tentatively saves the calibration data at this point.

Press the key <2l to obtain the display at left.
Set the STV to -6 mV.

Wait until the count in Display 2 is sufficiently stable and then press the
key. This tentatively saves the calibration data at this point.



9.3 Thermocouple input calibration I

== ':1 = Fllt': :'. 7. Press the key <@ to obtain the display at left.
D I e R
= A 8. Change the wiring as shown below.
% b" l!.b
= y o
— — .":.".:. .“:. Open without connecting
Short circuit
N i
ZERO-CON
%, Compensating wire of selected thermocouple
OUTPUT INPUT However, for thermocouple E, R, S, W, and B,
compensating wire of thermocouple K is used.
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 in Display 2 is sufficiently stable and then press the
key. This tentatively saves the calibration data at this point.
== ':_': == :" 10. Press the key <2l to obtain the display at left. Note that this display will not
b [ gl IR | appear if not all of the required data has been tentatively saved.
P Press the [A] key. Display 2 will show "HE5". Two seconds after the key is
[ released or when the [<@l is pressed, the tentatively saved calibration data is
_——— stored in non-volatile memory. If you do not wish to save the data in non-

volatile memory, press the [ key instead of the [A] key.

» For a multi-point input type, connect as explained in step 2 and repeat
steps 5to 10.

« If linear current output is selected, continue with the procedure explained
in "9.6 Output calibration" (P.9-12).

11. Turn off the power to quit calibration mode.
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9.4 Analog input calibration

Analog input is 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/E5ER

—
Input power supply
d (@)

STV

DMM y

1. Connect the power supply.

2. Connect the STV and DMM to the input terminals of the analog input as
shown above.
Note that 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.

I A 30-minute aging time begins. Perform aging using this time as a
guideline. When 30 minutes elapses, Display 2 will show "0".

Note that you can proceed to the next stop before the display shows "0".

5. Press the key [<2 to obtain the display at left.
The count value that was input will appear in Display 2 in hexadecimal. Set
the STV as follows:

 For input types 15 and 16: 20 mA

Input types 17 and 18  Forinput types 17 and 18: 5V
o :l: :0:: .:‘. * For input type 19: 10V
e .1

"
L
o
(]
£

! CE
L

oo o e e

Input type 19
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Input types 15 and 16

—
(] [}

(N “i

] ]

B5-a0

) i'H'

Loain

Input types 17 and 18

. Wait until the count in Display 2 is sufficiently stable and then press the

key. This tentatively saves the calibration data at this point.

Press the key <@l to obtain the display at left.
Set the STV as follows:

* Input types 15 and 16: 1mA
* Input types 17 and 18: 1V

* Input type 19: 1V

. Wait until the count in Display 2 is sufficiently stable and then press the

key. This tentatively saves the calibration data at this point.

Press the key (<@l to obtain the display at left. Note that this display will not
appear if not all of the required data has been tentatively saved.

Press the [A] key. Display 2 will show "HE5". Two seconds after the key is
released or when the (<@l is pressed, the tentatively saved calibration data is
stored in non-volatile memory. If you do not wish to save the data in non-
volatile memory, press the [ key instead of the [A] key.

» For a multi-point input type, connect as explained in step 2 and repeat

steps 510 9.

« If linear current output is selected, continue with the procedure explained
in "9.6 Output calibration" (P.9-12).

10. Turn off the power to quit calibration mode.
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9.5 Resistance temperature input sensor calibration

Input
power

supply

ESAR/ESER

6 dial

Input type 0
D030
[ | NPy |
= L]
= [ ]
[N [N

e W e e N N ]

Input type 1

[ T I
N =T X A
nhJEE

)
[N [N

e W e e N N ]

9-10

The procedure for calibrating a resistance temperature input sensor is
explained in the following.

For the connection wiring, use wiring of the same thickness.

1. Connect the power supply.

2. Connect a precision resistance box (6-dial in the following) to the input
terminal of the resistance temperature input sensor as shown at left.

3. Turn on the power.

4. Move to calibration level.
A 30-minute aging time begins. Perform aging using this time as a
guideline. When 30 minutes elapses, Display 2 will show "0".
Note that 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 appear in Display 2 in
hexadecimal. Set the 6-dial as follows:

¢ Input type 0: 390 Q
e Input type 1: 160 Q

6. Wait until the count in Display 2 is sufficiently stable and then press the
key. This tentatively saves the calibration data at this point.
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Input type 0

e | I |

[} gy R
=T

L IR

[Ny [
Input type 1

uC O | B |
= {5CBE
LLAL

CL_ " !

pu] g N
= "G
LLAL

7. Press the [c@l to obtain the display at left.
Set the 6-dial as follows:

* Input type 0: 20 Q
* Input type 1: 40 Q

8. Wait until the count in Display 2 is sufficiently stable and then press the
key. This tentatively saves the calibration data at this point.

9. Press the key to obtain the display at left. Note that this display will not
appear if not all of the required data has been tentatively saved.
Press the [A] key. Display 2 will show "Y¥E5". Two seconds after the key is
released or when the (<@l is pressed, the tentatively saved calibration data is
stored in non-volatile memory. If you do not wish to save the data in non-
volatile memory, press the [ key instead of the [A] key.

» For a multi-point input type, connect as explained in step 2 and repeat
steps 510 9.

« If linear current output is selected, continue with the procedure explained
in "9.6 Output calibration” (P.9-12).

10. Turn off the power to quit calibration mode.
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I Section 9 User calibration

9.6 Output calibration

e The procedure for calibration when linear current output is selected is explained in the following.

< Output calibration is displayed after input calibration is finished (after the input calibration values are
saved). (Perform aging for at least 30 minutes.)

== ,:'-T' = ‘:,' 1. The input calibration value save state appears as shown at left.
LN 2. Connect a precision digital meter (DMM in the following) to the output
% At terminal of the linear current output as shown below.
e

v

DMM Current output

(Output upper-limit)

e T 3. Press the (<@l key to obtain the display at left and begin 20 mA calibration.
S
Dl ) gl WA
=  Dd4Ad
LLAL
v
(Output upper-limit) ] o
e oo 4. While viewing the output on the DMM, use the keys to set the output
,_-,H,:‘:_:_ .' to 20 mA. In the example at left, "20 mA" appears at a value 2 digits
=18 smaller than before calibration.
LLAL
v
(Output lower-limit) . . . . .
e — 5. Press the [<d] key to obtain the display at left and begin 4 mA calibration.
puly S W
it "1
LoAES
[ =] ]
[ [
v
(Output lower-limit) o
S E S 6. While viewing the output on the DMM, use the keys to set the output
,_-,H '-,' ,‘ to 4mA. In the example at left, "4 mA" appears at a value 2 digits smaller
n2nen than before calibration.
R ngt | =y}
[l =]
L
T 7. Pressthe key to obtain the display at left. Note that this display will not
'." :. ~ :': " appear if not all of the required data has been tentatively saved, or if the
— 7 data has not been changed.
= al=] Press the [Al key. Display 2 will show "4£5". Two seconds after the key is
L TR released or when the is pressed, the tentatively saved calibration data is
_ stored in non-volatile memory. If you do not wish to save the data in non-

volatile memory, press the <@l key instead of the (A key.
« If there is another output, connect the output as explained in step 2, and

repeat steps 3 to 7.

8. Turn off the power to quit calibration mode.
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9.7 Inspecting indicator accuracy I

9.7 Inspecting indicator accuracy

< After calibrating input, be sure to inspect the indicator accuracy to verify that the input was calibrated
correctly.

* Run the E5AR/ER in the PV/SP state.
¢ Check the upper limit, lower limit and mid-range limit of the indicator range (3 values).
® Thermocouple * Preparations
Connect as follows to the required devices. Be sure to connect the

E5AR/ER to the cold junction compensator using the compensation
wire that you intend to use for the thermocouple.

A ESAR/ESER
Input
power Cold junction compensator
supply
STV
Compensating wire
e 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 is set to external, a cold
junction compensator and compensation wire are not needed.

® Resistance * Preparations
temperature input Connect as follows to the required devices.
sensor .
A ESAR/ESER
)
Input power supply
|—> A e
B l 6 dial
B®
 Operation
Set the 6-dial to the resistance that is equivalent to the inspection
value.
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I Section 9 User calibration

® Analog input « Preparations
Connect as follows to the required devices.
ESAR/ESER
Input power supply
@
-© STV
+ (®

» Operation
Set the STV output to the inspection value voltage or current.

A ESAR/ESER

_ @
STV
NG

|_>
Input power supply
L

Rle
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I Section 10 Troubleshooting

10.1 Troubleshooting checklist

If you encounter difficulty with the controller, use the following checklist to solve the problem.

Check the operating state of the ESAR/ER as indicated by the display.

Check the display Error messages and indicators are explained in "10.2 Error messages"
(P.10-3). If an error message appears, refer to this section to solve the
problem.

- Check switch settings and wiring
Check switches

and wiring

® Power supply
* |Is the power turned on?
« Are the terminal voltages within the permitted ranges?

@ Input type switch

* Is 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?

@® Communication conditions
» Do the communication conditions 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.

 Are the setting data correct?

Check setting data + Check for restrictions on the function you are using.
See if the cause of the problem lies in your settings.

If you were not able to identify the cause of the problem by checking
Infer from conditions the above, refer to the tables in "10.2 Error messages" (P.10-3) and
following.
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10.2 Error messages I

10.2 Error messages

When an error occurs, Displays 1 and 2 show error messages.
Refer to the following table to check the meaning of the message and how to solve the problem.

Output state at error

Display 1 | Display 2 Error Solution GGl e T
"_ < = i i [ i
4 Err Unit error The unit requires service. Please OFE OFE
contact your dealer.
tUnck LHE Unit change Hold down the [ key for at least 5
seconds to store the current unit
configuration. OFF OFF
If this does not clear the error
display, please contact your dealer.
o L:'.P Err Dlgplay unit error | Service is required. Please OFF OFF
545 Err Unit error consult your dealer.
EEP Err Non-volatile First, turn the power OFF then
memory error back ON again. If the display
remains the same, hold down the OFF OFF
[ key for at least 5 seconds in
the error display to initialize. *
SErr Normal Input error Check for an incorrect input MV output according | "Upper limit
display connection, broken wire, or short- | to "MV at PV error" exceeded"
circuit. Check the input type and | setting. operation.
input type switch settings.
cocce Normal Exceeds display | Not an error; however, appears
display range (lower line) | when PV exceeds the display Normal
33333 Exceeds display | range (-19999 to 99999). Normal operation .
operation
range (upper
line)
Normal RSP RSP input error Is the wire connected to the RSP
display _opgratlon input broken or short-circuited? MV at PV error OFF
indicator
blinks
Normal | ----- Potentiometer Check the potentiometer wiring. | When"Closed/Floating"
display input error is closed and "operation
at potentiometer input
error" is OFF, an error Norm_al
MV is output; at all operation
other times, normal
operation takes place.
LALh Err Motor calibration | Check the wiring to the
error potentiometer and valve drive OFF OFF
motor, and then try motor
calibration again.
Lk Setvalue | Input type switch | Set the input type switch for the
co-k blinks error input you are using so that it
c3-k accords with the displayed "Input OFF OFF
cH-k type" setting.

If the system does not operate as expected after configuring settings, check the wiring and set values
once again. If there is still a problem, unintended set values may have been accidentally configured in the
setting data. In this case, you can initialize the unit and then re-configure your settings.
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I Section 10 Troubleshooting

Initializing the unit will return all settings to the factory default settings. The fac-
. tory default settings may cause unexpected output, so disconnect all output
A Caution wires and eliminate effects to the system before initializing the unit. In addition,
write down your settings prior to initialization.
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10.3 Inferring causes from conditions (abnormal measured val- I

10.3 Inferring causes from conditions (abnormal measured values)

® The measured value is abnormal or measurement is not possible

Possible cause

Solution

Connections

The polarity or connections to the temperature sensor are
not correct.

Connect the wires correctly.

A temperature sensor that cannot be used with the ESAR/
ER is connected.

Change to a temperature sensor that can be used with
the ESAR/ER.

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.

A compensation wire compatible with the thermocouple is
not being used.

« Directly connect a thermocouple with a long lead.
* Use a compatible compensation wire.

A metal device other than the thermocouple or
compensation wire is connected between the terminals of
the ESAR/ER and thermocouple.

Connect with a device that is designed for use with
thermocouples.

The terminal connection screws are loose, resulting in a
bad connection.

Tighten the screws securely.

The lead or compensation wire of the thermocouple is too
long and gives rise to resistance effects.

* Use a thick compensation wire.
» Change the wiring and locations to allow shorter lengths.

The 3 wires between the terminals of the ESAR/ER and
the platinum resistance temperature input sensor have
different resistances.

Use wires of the same resistance for terminals A, B, and B.

Installation

The ESAR/ER is receiving noise from peripheral devices.

* Separate the ESAR/ER from noise-emitting devices.
« Install a surge absorber or noise filter in noise-emitting
devices.

The lead and power line of the temperature sensor are too
close and induction noise is received from the power line.

« Separate the lead from the power line.

* Run the lead and power line through separate conduits
or ducts.

« Do not wire the lead in parallel with the power line.

* Change the wiring to allow a shorter lead.

* Use shielded wire for the lead.

The mounting location of the temperature sensor is too far
from the point of control and the thermal response is slow.

Mount the sensor so that the tip of the protective tubing
approaches the point of control.

The ambient operating temperature of the ESAR/ER
exceeds the rated temperature.

Keep the ambient operating temperature within the rated
range: -10 to 55°C.

Wireless devices are used near the ESAR/ER.

Shield the ESAR/ER.

The temperature of the terminal plate is not uniform due to
heat dissipation from peripheral devices.

Install the ESAR/ER in a location where it is not exposed
to heat dissipation.

The terminal plate of the ESAR/ER is exposed to strong air flow.

Prevent air flow from blowing on the terminal plate.

Settings

The input type switch setting is not correct.

Set the input type switch to the correct setting for the input.

The input type setting is not correct.

Set the correct input type.

The temperature units setting is not correct.

Set the correct temperature units.

The measured temperature appears to deviate after
setting an input shift value.

Set the input shift value to "0.0".

The units of a data setting are not correct.

The host system program is not correct.

Correct the host system program.

Method of use

The input terminal for thermocouple input is short-circuited.

Connect the thermocouple.

A temperature sensor was replaced or a switch setting
was changed while the power was on.

Turn the power off and then on.

Simple method for checking input:

Platinum resistance temperature input sensor:
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/ER is operating normally.
Thermocouple: 1) Short-circuit the input terminal of the temperature sensor.
2) If the temperature close to the terminal plate can be measured, the ESAR/ER is operating normally.

Analog input:

Use a STV to supply the specified current or voltage and verify.
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I Section 10 Troubleshooting

10.4 Inferring causes from conditions (abnormal control)

® The PV does not rise

Possible cause Solution

Abnormal measured value. Solve as explained in section 10.3.

A load is not connected to the control output Connect a load.

terminal.

Incorrect load polarity or incorrect terminal Wire correctly.

connections.

o The terminal connection screws are loose, resulting | Tighten the screws securely.
S | inabad connection.

(8]

2 | The heater power is not turned on. Turn on the heater power.

c

8 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/ER.

Direct action and reverse action settings are Set the correct settings.

incorrect.

o The PID values are not suitable. * Run AT.

k= * Set suitable PID values.

% Control has not been started. Start control.
The output does not increase due to MV limits. Change the output limits to suitable values.
The cooling fan is running. Stop the cooling fan.

® The measured value rises above the SP

Possible cause Solution
Abnormal measured value. See section 10.3.
The load is connected to the wrong channel and Wire correctly.
«» | the heater is being controlled by the control output
& | of another channel.
® | The contact of the control output drive relay has Replace the relay.
g melted.
© | Short-circuit failure in SSR. Replace the SSR.
Current flows to heater due to SSR leakage Connect a bleeder resistor to prevent action due
current. to leakage current.
Direct action and reverse action settings are Set the correct settings.
incorrect.
2]
@ | The PID values are not suitable. * Run AT.
'g * Set suitable PID values.
D 1 The output does not decrease due to MV limits. Change the output limits to suitable values.
Output is taking place in manual mode. Stop manual mode.
@ | The object of control generates heat. Use heating/cooling control.
i
kS
E Large overshoot. See the "Overshoot or undershoot"
2 troubleshooting table.
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10.4 Inferring causes from conditions (abnormal control) I

® Overshoot or undershoot occurs

Possible cause

Solution

Abnormal measured value.

See section 10.3.

(]
c
-% A regular slow thermal response temperature Change to a sheath-type temperature sensor.
@ | sensor is connected to a fast thermal response
S | control system.
@)
The proportional band is too narrow; the P value is | ¢ Increase the P value within the limit that the
too small. response speed does not become too slow.
* Run AT.
The integral time is too short; the | value is too  Increase the | value within the limit that the
small. response speed does not become too slow.
* Run AT.
é The derivative time is too short; the D value is too « Increase the D value within the limit that stability
£ | small during rectification does not deteriorate.
3 « Run 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.

Overlap band is mistakenly set as a dead band in
heating/cooling control.

Set to overlap band.

® Hunting occurs

Check connections and settings as explained above in "Overshoot or undershoot occurs".

Possible cause

Solution

Method of use

The heat capacity of the heater is too large for the
heat capacity of the object of control.

Use a heater with a heat capacity suitable for the
object of control.

Periodic disturbances occur that cause the heat
capacity of the object of control to change.

Establish an environment will minimal
disturbances.

AT is running.

Hunting will stop when AT ends.

10-7



I Section 10 Troubleshooting

10.5 Inferring causes from conditions (abnormal output)

® No control output. No alarm output.

Possible cause

Solution

Abnormal temperature measurement.

See "10.3 Inferring causes from conditions
(abnormal measured values)" (P.10-5).

Incorrect load polarity or incorrect terminal

Wire correctly.

2 | connections.
o
S | The connected load exceeds the output rating. Do not exceed the rating.
g * Repair in the event of a failure.
8 A load power supply is not connected to a transistor | Use a power supply suitable for the output rating
output. and load.
The polarity of the load power supply connected to | Wire correctly.
the transistor output is incorrect.
Operation is stopped after the power is turned on.  Send the control start (run) command after
turning on the power.
« Set operation to continue at power-on.
Control has not been started. Send the control start (run) command.
The wrong channel is specified. Set the correct channel number.
The wrong SP is set. Set the correct SP.
9 The wrong bank No. is specified. Set the correct bank No.
é When bank No. specification is by event input, input | Hold the contact ON or OFF during specification.
% ON or OFF is not held.

When bank No. specification is by event input,
specification by communication was attempted.

The latest specification takes priority regardless of
the bank No. specification method.

The alarm mode is set to "0: No alarm".

Set the correct alarm mode.

Alarm with wait sequence is specified.

Specify an alarm without a wait sequence.

Deviation alarm is mistakenly set for absolute-value
alarm, or vice-versa.

Set the correct alarm mode.
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10.6 Inferring causes from conditions
(communication problems)

@® Cannot communicate. No response.

Possible causes Solution
- The communications speed differs from the host Make sure that the communications speeds are
£ ., | system. the same.
C
Lo
S5
€ 5| The communication conditions are different from Make sure that the communication conditions are
§ ©| the host system. the same.
The number of parallel connections exceeds the Do not exceed the rating.
rating. * For RS-485, a maximum of 31 units can be
connected.
The length of the communication path exceeds the | Do not exceed the rating.
rating.  For RS-485, the total maximum length is 500 m.
Another unit has the same unit number. Make sure there are no duplicate unit numbers.
g Noise is corrupting the communication data. » Separate the communication cable from the
g noise source.
@ * Use shielded communication cable.
g » Use an optical interface.
o « Have the program resend the command when a
problem is detected in the response.
Incorrect use of communication devices: Verify the method of use in the literature for each
« Optical interface device.
» 232C-485 converter
Incorrect installation of RS-485 terminators. Install terminators only on the devices on the ends
of the communication path.
Communication begins as soon as the power of the | Wait at least 2 seconds before beginning
E5AR/ER is turned on. communication after the power is turned on.
Unstable signals that occur when the ESAR/ER is Initialize the host system reception buffer at the
turned on or off are read as host system data. following times:
« Before sending the first command.
E « After the power of the ESAR/ER is turned off.
g The host system sends a command before Ensure that the program always reads the
© | receiving a response from the ESAR/ER. response after sending a command.
o
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 systemis | response before sending a command.
too short.
Mistake in host system program. « Correct the program.
* Check the command in the line monitor.
« Try running a sample program.
o The unit number setting is different from the unit Make sure the unit numbers match.
£ number specified in the command.
%
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I Appendix

Specifications

B Unit ratings

Power supply voltage™

100 to 240 V AC 50/60 Hz 24V DC 50/60 Hz/24 V DC

Allowed voltage variance
range

85 to 110% of rating voltage

Power consumption

E5AR: 22 VA max. E5AR: 15 VA/10 W max.
E5ER: 17 VA max. E5ER: 11 VA/7 W max.

Sensor inputs,

Thermocouples: K, J, T, E, L, U,N, R, S, B, W

Platinum resistance temperature input sensors: Pt100

Current input: 4 to 20 mA DC, 0 to 20 mA DC (including remote SP input)
Voltage input: 1to 5V DC, 0to 5V DC, 0to 10 V DC (including remote SP input)
(Input impedance: 150 Q using current input, approx. 1 MQ using voltage input)

Voltage (pulse) w3 L . L
output 12 V DC, 40 mA max. °, with short-circuit protection circuit
Control Current output 0to 20 mA DC/4 to 20 mA DC 500 Q load max. (including transfer output)
output P (Resolution: Approx. 54000 at 0 to 20 mA DC, approx. 43000 at 4 to 20 mA DC)
Position proportional control type (open, close)
Relay output 1a 250 V AC 1 A (including inrush current) (inductive load)
. Relay output 1a 250 V AC 1 A (resistive load)
Auxiliary - -
output Transistor outout Maximum load voltage 30 V DC, maximum load current 50 mA
P Residual voltage 1.5 V max., leakage current 0.4 mA max.
Contact Input ON: 1 kQ max., OFF: 100 kQ max.
E\;ir:t Non-contact Input ON: Residual voltage 1.5 V max., OFF: Leakage current 0.1 mA max.

Short-circuit current: Approx. 4 mA

Remote SP input

See "Sensor input”

Potentiometer input

100 Q to 2.5 kQ

Transfer output

See "Control output"

Control method

Advanced PID or ON/OFF

Setting method

Digital setting by front panel keys, setting by communication

Indicator method

7-segment digital display and LED indicators
E5AR: Character height PV 12.8 mm, SV 7.7 mm, MV 7.7 mm
E5SER: Character height PV 9.5 mm, SV 7.2 mm, MV 7.2 mm

Other functions

Varies by model

Ambient operating
temperature

-10 to +55°C(no condensation or ice formation) / 3 year warranty: -10 to +50°C

Ambient operating humidity

Relative humidity 25 to 85%

Storage temperature

-25 to +65°C (no condensation or icing)

*1 100 to 240V AC and 24 V AC/DC are on different models. Please specify when ordering.

*2  Multi-input. Switch between temperature and analog input by input type switch.
Basic insulation between power supply — input terminals, power supply — output terminals.

*3  The voltage output for ESAR-QQUITITIWW-[II[] is 21 mA max.
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B Unit performance specifications

Indication accuracy

Thermocouple input:

(+0.1% of indication value or +1°C, whichever is greater) +1 digit max. "

[Not using internal cold contact compensation]

(+0.1% of indication value or £1°C, whichever is smaller) £1 digit max. 2

Analog input: (0.1% FS) £1 digit max.
Platinum resistance temperature sensor input:

(£0.1% of indication value or £0.5°C, whichever is greater) +1 digit max.
Position proportional potentiometer input:

(5% FS) £ 1 digit max.

Temperature variation
. *
influence "3

Voltage variation
. *
influence "3

Thermocouple input (R, S, B, W):

(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: (x1%FS) +1 digit max.

Control mode

Standard control (heating control or cooling control), heating/cooling control
Standard control with remote SP (2-input type only)

Heating/cooling control with remote SP (2-input type only)

Cascade standard control (2-input type only)

Cascade heating/cooling control (2-input type only)

Ratio control (2-input type only)

Position proportional control (control valve control type only)

Control period

0.2 t0 99.0 seconds (units of 0.1 seconds): During time-divided proportional control output

Proportional band (P)

0.00 to 999.99% FS (units of 0.01% FS)

Integral time (1)

0.0 to 3999.9 s (units of 0.1 second)

Derivative time (D)

0.0 to 3999.9 s (units of 0.1 second)

Hysteresis

0.01 to 99.99% FS (units of 0.01% FS)

Manual reset value

0.0 to 100.0% (units 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 (using 500 V DC insulation resistance tester)

\oltage resistance

2000 V AC 50/60 Hz 1 min (different pole, charging terminals)

Vibration tolerance

Vibration frequency: 10 to 55 Hz
Acceleration: 20 m/s?2

Shock tolerance

150 m/s? (relay contacts: 100 m/s?)
3 times each in 3 axes and 6 directions

Inrush current

100 to 240 V AC type: 50 A max.
24V AC/DC type: 30 A max.

Weight

Approx. 450 g (unit only), Fittings: Approx. 60 g,
E5AR .

Terminal cover: Approx. 30 g

Approx. 330 g (unit only), Fittings: Approx. 60 g,
ESER .

Terminal cover: Approx. 16 g

Protective structure

Front: IP66, rear case: IP20, terminal plate: IPOO

Memory protection

Non-volatile memory (Write count:100,000 times)

*1

*2

*3

*4

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..

U and L: £1°C +£1 digit

R and S at 200°C max.: £1.5°C £1 digit.

Ambient temperature: —10°C to 23°C to 55°C

Voltage range: —15% to +10% of rated voltage

°C or °F.

EU stands for "Engineering Units" and is regarded as the units after scaling. In the case of a temperature sensor, this is
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Sensor input setting ranges - Indicator (control) ranges

DUt tvbe Specifica- | Setting Input setting range Display (control) range
P yp tion value °C °F °C °F
Platinum Pt100 0 -200.0 t0 850.0 | -300.0 to 1500.0 -305.0 to 955.0 | -480.0.0 to 1680.0
resistance
temperature Pt100 1 -150.00 to 150.00 | -199.99 to 300.00 | -180.00 to 180.00 | -249.99 to 350.00
sensor
K 2 -200.0t0 1300.0 | -300.0to 2300.0 | -350.0to0 1450.0 | -560.0 to 2560.0
K 3 -20.0 to 500.0 0.0 to 900.0 -72.0 to 552.0 -90.0 to 990.0
J 4 -100.0 t0o 850.0 | -100.0to 1500.0 -195.0t0 945.0 | -260.0to 1660.0
J 5 -20.0 to 400.0 0.0 to 750.0 -62.0t0 442.0 -75.0t0 825.0
T 6 -200.0 to 400.0 -300.0 to 700.0 -260.0 to 460.0 -400.0 to 800.0
E 7 0.0 to 600.0 0.0to 1100.0 -60.0t0 660.0 | -110.0to 1210.0
Thergl‘gcou' L 8 -100.0t0 850.0 | -100.0to 1500.0 | -195.0to 945.0 | -260.0 to 1660.0
U 9 -200.0 to 400.0 -300.0 to 700.0 -260.0 to 460.0 -400.0 to 800.0
N 10 -200.0t0 1300.0 | -300.0to 2300.0 | -350.0t0 1450.0| -560.0 to 2560.0
R 11 0.0to 1700.0 0.0t0 3000.0| -170.0to 1870.0 | -300.0to 3300.0
S 12 0.0to 1700.0 0.0t0 3000.0| -170.0to 1870.0 | -300.0to 3300.0
B 13 100.0 to 1800.0 300.0 to 3200.0 -70.0 to 1970.0 -10.0 to 3490.0
W 14 0.0 to 2300.0 0.0t0 4100.0 | -230.0to 2530.0 -410.0 to 4510.0
410 20 mA 15 One of following ranges depending on | -10 to 110% of setting range
0to 20 mA 16 scaling: Maximum range: -19999 to 99999
Analo l1to5V 17 -19999 to 99999
, utg 0to5V 18 -1999.9 to 9999.9
P Oto10V 19 -199.99 to 999.99
-19.999 to 99.999
-1.9999 to 9.9999

« Applicable input type standards are as follows:
K,J,TE,N,R, S, B:JIS C1602-1995

: Fe-CuNi, DIN43710-1985

: Cu-CuNi, DIN43710-1985

L

U

W
Pt100

A-4

: W5Re/W26Re, ASTM E988-1990

: JIS C1604-1997, ICE751




ASCII Codes I

ASCII| Codes

T o 1 2 7
0 NUL DLE | SPACE p
1 SOH DC1 ! q
2 STX DC2 “ r
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 * z
B VT ESC + {
C FF FS , |
D CR GS - }
E SO RS ~
F S us / DEL
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I Appendix

Setting list

The setting list shows addresses for CompoWay/F communication and Modbus communication. 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, and the values in parentheses ( ) are the actual setting ranges.

The monitor and setting values can be specified for each channel, and addresses include a channel
identifier. The addresses in the variable area map are for channel 1. To specify addresses of other

channels on a multi-point input type, refer to the table below.

Address
Channel
CompoWay/F ModBus
1 Address in setting list in Appendix Address in setting list in Appendix
2 Address in setting list in Appendix + 0100 Address in setting list in Appendix + 4000
3 Address in setting list in Appendix + 0200 Address in setting list in Appendix + 8000
4 Address in setting list in Appendix + 0300 Address in setting list in Appendix + C000
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Appendix

Status (E5[JR) (Communication/CompoWay/F)

Free

Error

Output
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Setting list I

| Otl;/tggt Operation state |
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15___ Bitposition
Ll fol [ [ T [ T 1 [ ] [efofofe]
1 ! ! | 1 ! ! | | 1 ! 1 77T
Lo b Lo Lo
o P oo o
1 | 1 | 1 ! 1
Lo o b P Status 0 (OFF) 1(ON)
1 i \ | 1 ! H 1 1 1 i \
b i Lo I b Free OFF -
I | I I 1 I !
i b E E ! ! i i 1o} L-—— Free OFF -
| I I 1 I I I I
o b b i R Free OFF -
| ! ! 1 | ! ! H | |
v i oo | ro R Free OFF -
1 ! | 1 ! ! | I
| i i b | i - Write mode Backup RAM write
I H | 1 I | | I
! i ! roy i e — EEPROM RAM = "EEPROM'|RAM 5 "EEPROM'
! 1 1 ! ! | 1 !
i X : i i \ | L ET TR Setting area Setting area 0 Setting area 1
| ! ! 1 1 !
! i | E : : et AT Execute/Cancel AT stopped  |AT run in progress
| ! ! 1 | |
o i Lo i Run/Stop Run Stop
1 ! H | 1 !
: E : : : ] Write via communication | OFF (prohibited) | ON (permitted)
1 H | 1
i i ! enLEE L PP PR R T EERE P LR T L Auto/Manual Auto Manual
I H \ |
b b SP mode Local SP (LSP) RSP
1 ! !
i | i MV tracking OFF ON
1 ! !
i | ] Free OFF -
| i Control output Pulse voltage linear current
! TS T TS TS T T T T T T T T T s T e e e e e e (heat side) type output output
L Control output Pulse voltage linear current
""""""""""""""""""""""""" (cool side) type output output
* As follows when read in setting area 1:
* RSP input error : Clear
« Potentiometer error : Clear
« Display range exceeded : Clear
* Input error : Clear
« Control output (heating), control output (cooling) : Clear
e Alarm 1, Alarm 2, Alarm 3, Alarm 4 : Clear
AT : Clear
* Run/Stop : ON (stop)
 Auto/Manual : Hold previous value
* SP mode, MV tracking : Update

« Control output (heating), control output (cooling) : Update
* Control output (heating) and control output (cooling) are respectively open output and close output
during position proportional control.
* Control output (heating) and control output (cooling) are normally OFF during linear output.
* The control output heating type and/or control output cooling type is off when the corresponding output
is pulse voltage output.
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Setting list I
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Meaning of symbols: O: Initialized,—: Not initialized,A: Added channels initialized
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Settings that are initialized when related settings are changed are shown in "Related settings that are

initialized".

M [nitialization due to setting changes
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Setting list I

*1.

*2:

*3:

*4.

*5:

*6:
*7.

*8:

*9:

*10:

*11:

*12:

*13:

*14:

When the set value of "Control / transfer output assignment" is SP
or ramp SP, the set values are initialized to the SP upper and
lower limits.

When the control mode is changed, initialization takes place of
added channels in the same way as the initialization of related
parameters of "Input type" (A on previous page).

Based on the PID set selection data, this is (setting upper limit +
setting range x0.1) in the case of PV and (setting range x1.1) in
the case of DV.

The default value is normally 0, however, on occasion the default
value may also be the value clamped by the SP upper and lower
limit.

This becomes the clamp value only when clamped by the SP
upper and lower limit.

The default value is 0.

This is remote SP in the case of the secondary loop of cascade
control, and local SP in all other cases.

Upper/lower limit of sensor setting range and scaling display
values 1 and 2 are initialized.

If Closed/Floating is Float in position proportional control, or if
"Operation at potentiometer input error" is "Continue", this is
initialized if the integral time is 0.

This is the upper and lower limit of the sensor setting range. For
temperature input, this is the range 4 - 20 mA.

Initialized only if the control mode is changed to ratio control
(Temperature: Initializes to upper and lower limits of sensor
setting range. Analog: Initializes to scaling display values 1 and
2).

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%.)

The corresponding alarm type numbers in all banks are initialized
to 0.

When the input type or control mode is changed and there are
added channels, scaling display values 1 and 2 and "Decimal
point position" are not initialized.
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Appendix

Setting data list

Protect Levels

OAPT:
| Operation Adjustment Protect
0-4

ICPT:
| Initial setting protect
0-2

WTPT:
Setting change protect
OFF(0) / ON(1)

PFPT:
PF key protect
OFF(0) / ON(1)

A
Power on )+ I+

At least 3 seconds v At least 1 second
v [ less than 1 second , [ less than 1 second )
Operation Level » Adjustment > Adjustment
Level 2 Level
PV / Manual MV ] ANK: Bank No. m ) ot LAGP.1: First order lag
(Position proportional q SPRH: SP ramp rise value n operation 1: Time constant
control type: * 0| 0-99999 4] 0.0-999.9

(0: Disable SP ramp function)

SPRL: SP ramp fall value
-99999
(0: Disable SP ramp function)

MV-S: MV at stop
.0-105.0

PV / Valve opening)

AT: AT execute/cancel

OFF/0-8 LAGP.2: First order lag

operation 2: Time constant
0.0-999.9

[ PV / SP (Display 1)
] PV /SP / bank No.
CMWT: Write via
communication
OFF / ON

LAGP.3: First order lag
operation 3: Time constant

PV / SP (Display 2) 2 0.0-999.9

Present/ SP / MV SPMD: SP mode
LSP / RSP LAGP.4: First order lag
(G )<l g%e_ggg)r; 4:Time constant
ORL: MV change rate limit
(heating)

0.0-100.0

CORL: MV change rate limit
(cooling)
0.00-100.0

C-SC:
Cooling coefficient
0.01-99.99

PV / SP (Display 3)
Present / SP / bank No.

MAVP.1: Move average 1
Move average count
1/2/41/8/16/32

-DB: Dead band
199.99-999.99

SP: Remote SP monitor
MAVP.2: Move average 2

Move average count

OF-R: 1/2/418/16/32

Manual reset value ISI.1: Input value 1 for
input correction

-19999-99999

P-M: Ramp SP monitor

O: MV monitor (heating)

C-O: MV monitor (cooling)

MAVP.3: Move average 3
Move average count
1SS.1: Input correction 1 1/2/4/8/16/32

ysteresis (heating) 2199.99-099.99

.01-99.99

CHYS:

r in | Hysteresis (cooling)
0.01-99.99

B

ontrol period (heating)
.2-99.0

C-CP:

Control period (cooling)
0.2-99.0

1 i | DB:Position proportional
2.0 |dead band
0.1-10.0

C-H:
pen / close hysteresis
0.1-20.0

MAVP.4: Move average 4
Move average count

SI.2: Input value 2 for 1/2/4/8/16/32

put correction
9999-99999

I1SS.2: Input correction 2
-199.99-999.99

SQRP.1:
Extraction of square root 1
Low-cut point

0.000-9.999

SQRP.2:

Extraction of square root 2
Low-cut point

0.000-9.999

SQRP.3:

Extraction of square root 3
Low-cut point

0.000-9.999

SQRP4:

Extraction of square root 4
Low-cut point

V-M: Valve opening monitor

L-LF

o

DOGN: Disturbance gain
1.00-1.00

R-S:RUN/ STOP
DOTC: Disturbance
time constant
0.01-99.99

DO-B: Disturbance
rectification band
0.000-9.999

A-M: AUTO / MANU

I

*1: In manual mode 0.000-9.999
*2: One of the following is displayed depending
on the "Display screen selection” setting:

1. Display 1/ Display 2 L

2. Display 2 / Display 3

DOJW: Disturbance l
h N AP.1: Analog parameter
judgement width Control raleg p
-99.99-99.99 ot
S—
3. Display 1 only

4. Display 2 only *1 Position proportional type: Closed / Hold / Open (-1/0/1)

PRU: SP ramp time unit
U/sec: S, EU/min: M,

[ Jkey 3 seconds or more
Control stops

For the input initial setting level, see page A-32
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Setting data list

Power on Protect level
Operation Adjustment Adjustment 2 Bank setting PID setting Approximation
Level level level level level setting level

i

\~.......................................................................................

\mmmmmmm.-———-

/

E Input initial Control initial Control initial Alarm setting| Display adjustment| [Communication E
1 |setting level setting level setting 2 level level level setting level| |
Special function| Expansion control
setting level setting level
[ less than ID less than
1 second
1 second . [ less than 1 second . [ 1less than 1 second imati
» Bank Setting » PID Setting > ApprQX|mat|on
Level Level Setting Level

LhnH

SI1.1: Straight-line
approximation 1 Input 1
-1.999-9.999

d Pl:d Display PID selection >
© ~ |PID1

SI2.1: Straight-line
approximation 1 Input 2
-1.999-9.999

SOL1.1: Straight-line
approximation 1 Output 1
=1L il

S02.1: Straight-line
approximation 1 Output 2
=L eeeke) el

el

SI1.2: Straight-line
approximation 2 Input 1
-1.999-9.999
SP 7.LSP: Bank 7 LSP

SP lower limit

SP upper limit

8 o 8.P: PID8
= | Proportional band
i

~10.00-999.99 ) *1

r

]
(AN

nn

c—, SI2.2: Straight-line
approximation 2 Input 2
-1.999-9.999

8.1: PID8 Integral time
0.0-3999.9 (standard,
position proportional
(closed control)) *2

. PID: Bank 7
S01.2: Straight-line
approximation 2 Output 1
-1.999-9.999

AL-1: Bank 7
larm value 1
9999-99999

| 7-ALLH: Bank 7
[N LH Alarm upper limit 1
=2]-19999-99999

7.AL1L: Bank 7

S02.2: Straight-line
approximation 2 Output 2
=il Cfeeke) Eete)

FIO1.1: Broken-line
approximation 1 Input 1
-1.999-9.999

FI20.1: Broken-line

) |8:OL-L: PID8
CLOL T MV lower limit
5.0-5.0-MV lower limit

Alarm lower limit 1 l MV upper limit-0.1 approximation 1
LRI AUT: PID8 Input 20
utomatic selection range -1.999-9.999

pper limit-10% to 110%
(temperature) of sensor
I setting range *3

FOO1.1: Broken-line
approximation 1 Output 1
-1.999-9.999

'E"' 1|FO20.1: Broken-line
QI L. lapproximation 1
HUUY |Qutput 20

| -1.999-9.999

DAL ‘Lf.'é I

*1 Position proportional type: 0.01-999.99
*2 Position proportional (floating control) type: 0.1-3999.9

*3 Analog type: -10% to 110% of scaling display range, with
a maximum of-19999 to 99999

A [ ]key 1 second or more

| Control sta

Appendix
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Appendix

v
[Tkey 3 seconds or more

Input Initial [ lessthan1second Control Initial ] less than 1 second _ Control Initial L less than 1 second
Setting Level "~ Setting Level “Setting 2 Level

(I

OUT.1: Control / Transfer
output 1 allocation
0-32

RH.4: (-

O1-T: Output 1 type ransfer output 4 upper limit

Pulse voltage output (0) /
Linear current output (1)

11-T: Input 1 type
0-19

OUT.4:

Control / Transfer
“1 output 4 allocation
0-32

HRL.4:

O3-T: Output 3 type Transfer output 4 lower limit

Pulse voltage output (0) /
Linear current output (1)

11DU: Input 1 Temperature units
°CI°F

LAG.1: First order lag

) '
[N ) 5
operation 1 enabled
| OFF /ON
=] LAG.4:
[N (TN
oFF

First order lag
operation 4 enabled
OFF /ON
MAV.1: Movement
average 1 enabled

OFF / ON

MAV.4: Movement

average 4 enabled
OFF / ON

12-T: Input 2 type
0-19

CO1-T: EV.1: Event input 1 allocation
Linear current output 1 type

0-20 mA (0) / 4-20 mA (1)

CO2-T:
Linear current output 2 type
0-20 mA (0) / 4-20 mA (1)

EV.6: Event input 6
allocation
0-25

12DU: Input 2 Temperature units
°C/°F

CO3-T: SBO.1:
Linear current output 3 type Auxiliary output 1 allocation
0-20 mA (0) / 4-20 mA (1)

13-T: Input 3 type
0-19

I13DU: Input 3 Temperature units
°C/°F CO4-T:
Linear current output 4 type

020 mA (0) / 4-20 mA (1) loceten

14-T: Input 4 type 0-36

O SL-H: SP upper limit #1 SQR.1: Extraction of
square root 1 enabled
OFF /ON

SQR.4: Extraction of
square root 4 enabled
OFF /ON

TRH.1:

14DU: Input 4 Temperature units Transfer output 1 upper limit

cIE SL-L: SP lower limit #2
) TRL1:

Transfer output 1 lower limit FF

INP.L:

Scaling input value 1
SCL.1: Straight-line

TRH.2: approximation 1 enabled
Transfer output 2 upper limit OFF / ON

SCL.2: Straight-line
approximation 2
enabled

OFF/ON

NC.1: Broken-line
pproximation 1 enabled
OFF /ON

TRL.3: L.RI'.b CALB/: Motor calibration
Transfer output 3 lower limit ¢| OFF /ON

MOT: Travel time
1-999

MODE: Control mode *3
DSP.1: Scaling display value 1
-19999-scaling display

value 2-1

OREV: Forward reverse operation
Reverse: OR-R / Forward: OR-D

TRL.2:

INP.2: Transfer output 2 lower limit

Scaling input value 2

Eu
= [==]
) £ |CLFL: Closed / Floating
LFL|CLruc ) TRH.3:
Floating: FLOAT / Closed: CLOSE = —

=1 Temperature: SP lower limit + 1 to upper limit of

sensor setting range
%2 Temperature: Lower limit of sensor setting range

to SP upperlimit - 1
RSPH: Lower limit of sensor *3 1/4input:  Standard (0) / heating or cooling (1)
setting range to upper limit of g:anga’g (01 hl "ea‘"zg g;‘?‘;‘)"}"g @7

i andard with remote SF

sensor setling range Heating or cooling (3) with remote SP /
RSPL: Lower limit of sensor Proportional (4) / Cascade standard (5) /
setting range to upper limit of Cascade heating or cooling (6)
sensor setting range

DSP.2: Scaling display value 2
Scaling display value 1 +
1-99999

DP: Decimal point position

PVDP:
PV decimal point display
OFF (0) / ON (1)

o Advanced Function [_less than 1 second  Expansion Control
Sensor induction noise reduction Settlng Level : - Settlng Level

50Hz / 60HZ
mov. [ Jless than 1 second

function setting level Parameter initialization ; E, }
-1999-9999 OFF / ON

F- 57| PON: Operation at power On
PF1: PF1 setting 271 coNT /STOP / MANU

OFF/RUN/STOP/R-S/ALLR/
ALLSIAT/BANK/A-M/PFDP

SPTR: SP tracking
PF2: PF2 setting OFF / ON
OFF/RUN/STOP/R-S/ALLR/
ALLS/AT/BANK/A-M/PFDP

MANI:Manual MV initial value
0-105.0 (standard type) 1

PIIIZ)IL:“ll’Ir[‘)je'!aaummallc ORLM:
PFL.1: selection da MV change rate limit mode

Password: -169 PFL monitor / Seting ftem 1 Pviby Mode 0:0/ Mode 1:1

0-19

» PIDH: PID set automatic .
PF1.2: PF1 monitor / selection hysteresis STLGIUA; Gl
Setting item 2 0.10-99.99 -
0-19
[ less than 1 second orL5 PEL monor P-D8: P dead band T

Setting item 5 0-99999 0.1-99

0-19

CJC.1: Input 1 .

PF2.1: PF2 monitor / Cold junction compensation LCMA: 7 ’

S A EEEToN Limit cycle MV amplitude
5.0-50.0

CJC.4: Input 4

Cold junction TATE: Temporary AT execute

compensation judgement deviation

OFF/ON 0.0-100.0

PF2.2: PF2 monitor /
Setting item 2

bAP|RBVE: Bumpless at Run
7" | Disabled: OFF / Enabled: ON

CH-N: Number of PVTR: PV tracking PMEC:

Operation at potentiometer
enabled channels input error

I<e| stop: OFF / Continue: ON

AMM: RAM write mode d&s& DOST:
KUP / RAM e | Manual output method | Disturbance overshoot

HOLD/INIT adjustment function
MOV: OFF /ON
love to calibration level

*1 Heating / cooling control

X
©
c
@
o
o
<
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Setting data list

See page A-30 to input initial setting level
A

[ Jkey 1 second or more Control starts

Alarm [lessthan 1 second Di5p|ay [ lessthan 1 second Communicationl
Setting Level Adjustment Level Setting Level

ALT1: 7] PSEL.
Al i ;
2 D—i’lm type SPDP: "PV /SP/" PS,E'; Protocol selection
display screen selection = CWF / MOD
) E|ALLT: Alarm 1 latch
7| OFF /ON

i} U-NO:
Communication unit No.
ALH1:
Alarm 1 hysteresis

0-99
0.01-99.99

BPS:

Communication speed
ALT2: Alarm 2 type
0-11

N
ODSL: MV display selection
MV (heating): O /
MV (cooing): C-O

BART: Bar graph display item
OFF / Deviation: 1 EU, 10 EU 20 EU, 100 EU /
MV (heating) Valve opening: O /
MV (cooling): C-O

RET: Display auto-return time
-99

(0: Display auto-return disabled)

9.6/19.2/38.4

LEN:

Communication data length
718

SBIT:

Communication stop bit
1/2

PRTY:

Communication parity
NONE / EVEN / ODD

A2LT: Alarm 2 latch
OFF / ON

D.REF:
Display refresh period
OFF/0.5/1/2/4

ALH2:

Alarm 2 hysteresis
0.01-99.99

MONL:

ALT3: Alarm 3 type

0-11 R Monitor item level setting *1 SDWT:
Transmission wait time
0-99

SC-M:
Start display scan at power ON
OFF / ON

RIS ABLT: Alarm 3 latch
ZeF| OFF/ON

ALH3:

SC-T:

Alarm 3 hysteresis Display scan period
0.01-99.99 2| .99
1': "I ALT4: Alarm 4 type —
0-11
*1 Disabled 1 OFF
AALT: Alarm 4 latch Input initial setting level :LO
OFF /ON Control initial setting level ElIIY
Control initial setting 2 level ALz
ALH4 /I;!arrlr| set(;lvngtleveltI | tj
Alarm 4 hysteresis epavjadiusimentieye o
0.01-99.99 Communication setting level (L5
Advanced function setting level : L.ADF
REST: Expansion control setting level :L.EXC

5| Standby sequence restart
Condition A / Condition B
SB1N: Auxiliary output

1 non-exciting

Close in alarm: N-O /
Open in alarm: N-C
SB2N: Auxiliary output

2 non-exciting

C
Sb3 SB3N: Auxiliary output
s non-exciting
2721 Close in alarm: N-O /

279] Close in alarm: N-O /

el Open in alarm: N-C

Protect level

Power on

Operation Adjustment Adjustment 2 Bank setting PID setting Approximation
Level level level level level setting level

1

\emmmmmmm.-——-

' '
' '
1 |Input initial Control initial Control initial Alarm setting| Display adjustment [Communication| &
1 |setting level setting level setting 2 level level level setting level| .
' 1 '
' '
. 2
X
Special function| Expansion control '8
\ setting level setting level / )
(oL,
foy,
<
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B Index

Numerics

3-position control .......ccccceeeeeeiiiiiciiiieine, 4-18
A

AIMKEY .t 1-6

Address (Communication/Modbus) ...7-8, A-6
Addresses

(Communication/CompoWay/F) ........ 6-7, A-6
Adjustment 2 level ...........ccceveeeeen. 8-22, A-13
Adjustment level .............ccccvvieeen. 8-12, A-12
Advanced function setting level ..... 8-67, A-26
Alarm 1 oo 8-28
Alarm 2 8-28
Alarm 3 8-28
Alarm 4 8-28
Alarm hysteresis .........cccccvvveeeennns 5-26, 8-56
Alarm latch ... 5-27, 8-55
Alarm lower limit ........cccocoiiiniiis 8-29
Alarm setting level ........cccoocoeees 8-53, A-23
Alarm types ....cccceeiiiiiiee e 4-24, 8-54
Alarm upper limit .........cccooiiiiie 8-29
Alarm values .........coooeiciiiiiiiieeeeee 4-25
Alfal oo 8-76
Analog input calibration .............cccccceeenne 9-8
Analog parameter .........cccoccceeeiiiiiieeeennns 8-25
Approximation setting level ............ 8-33, A-16
ASCI COdES .covvvveeeieiiciiiiieieeeeee e A-5
AT (AUto-tuNiNg) ..ooovveeeeeiiieeee e 4-20, 8-13
AT calculated gain .......cccoocveeeiiiiiienenns 8-78
AT cancel .....ocoeevviiiieiiieieee, 6-23, 7-23
AT EXECULE ...ovvvevieeeiiiiiiiieee e 6-23, 7-23
AT Execute/Cancel ........ccccceeeeeiiiiiieeennns 8-13
AT hySteresis ........cceveeviviieiieiiiee s 8-78
Auto/Manual ........ 4-30, 5-30, 6-27, 7-27, 8-11
Automatic selection range upper limi ...... 5-12
Auxiliary output assignment .. 1-11, 4-23, 8-48
Auxiliary output non-exciting .......... 5-27, 8-58
Auxiliary outputs (terminals) ................... 2-13
Bank change ........ccccevvvviiiiiiiinnnnnnn. 6-22, 7-22
Bank NO. .., 8-13
Bank No. (Bits 0t0 2) ......ccvvvvvvvvvrnnnnnnnnnnn, 5-30
Bank setting level ..........cccccvvvvvnnee. 8-26, A-14
Banks ... 1-2,5-9
Bar graph display items ..........ccccceeeieennn. 8-61
Broken-line approximation ............... 5-6, 8-34
Broken-line approximation enable .......... 8-51
Bumpless run ..........ooovvvviviiiiiiiiiice, 8-79

Cancel latch .....ccoccviiiiiieee, 6-28, 7-28
Cascade control ........cccoecveveeviiiiineennen 3-13
Cascade heating/cooling control ...... 1-9, 4-13
Cascade open/CloSe ......cccceeeeevveccvnvvnnnnn 8-14
Cascade standard control ................ 1-9, 4-13
CH2 (operation indicator) ...........cccccvveeenn... 1-5
Changing channels ..............ccccoeeivvvinneen. 4-31
Channel indication ...........cccccovvviierenninnnnnn. 1-5
Close in alarm/Open in alarm .................. 5-27
Closed/Floating ......cccccceeveeeeiiiiinnns 3-12, 8-44
CMW (operation indicator) .........c.cccceeeenn.n. 1-5
Cold junction compensation .................... 8-75
Commands and responses
(Communication/CompoWay/F) .............. 6-14
Commands and responses
(Communication/Modbus) .........ccccceeeeenn. 7-17
Communication (terminals) ..................... 2-17
Communication data length .................... 8-65
Communication parity .........ccccceeveeeeeeennn. 8-65
Communication protocol selection .......... 8-64
Communication setting level .......... 8-63, A-25
Communication speed ............ccceeeeeeeennn. 8-64
Communication stop bit .................coeee 8-65
Communication Unit NO. ..........ccccvivinneen. 8-64
Communication write OFF/ON ................ 5-29
CompoWay/F communication protocol ..... 6-2
Connecting the cold junction

(o70] 1] 0]=] 0 7= 1o USSP 9-5
CONNECLIONS ... 2-4
Constant at disturbance .............ccccuveeeeee. 5-14
Control / Transfer output assignment ...... 4-15
Control initial setting level .............. 8-41, A-18
Control initial setting level 2 ........... 8-45, A-19
Control mode .........cccceeeeeeeeiiiinns 4-13, 8-43
Control outputs / Transfer outputs

(terminals) .....oooevvvviiiiiiicccee e, 2-12
Control period ........ccceeciiiiiiiieiiiiee e, 4-14
Control period (cooling) ......ccooevveveeeeeennnn. 8-16
Control period (heating) .............oceeeeee. 8-16
Control/Transfer output allocation ..1-10, 8-46
Cooling coefficient ...........c.ceeeeeeein. 3-8, 8-15
Dead band .........cccooeevviieiiiiiiiieieees 3-8, 8-15
Decimal point position ...........cccccovvveeeenne 8-37
Derivative time ..........ccocciiiiiiiieeeee e 8-31
DIMeNSIoNS ........ccooovviiiiiiiiieiei e, 2-2
Direct operation ..........ccccccoveiieeeiiiiiiienenns 4-14
Direct operation (cooling) .........ccccuvveennnen 1-9
DISplay 1 ...oooeiiiiiieeiiiiieee e 1-5

DISPlay 2 ..ooeeiiiiiieieiee e 1-5



Display 3 ... 1-5, 4-3
Display adjustment level ................ 8-59, A-24
Display auto-return time ..............c.cceeeee. 8-61
Display PID selection ..........cccccoeeeinnnnen. 8-30
Display refresh period ..........cccccoeeeeninnen. 8-61
Display SCaN ........cccueeveviiiiiiieeiiee e, 5-19
Display scan period ..........cccccovvvvereenninn. 8-62
Disturbance gain .......cccccccoevveeennnens 5-14, 8-21
Disturbance judgment width .................... 8-21
Disturbance overshoot adjustment ......... 5-14
Disturbance overshoot adjustment

function ....cooeeeiiiiie 5-14, 8-80
Disturbance rectification band ................. 8-21
Disturbance time constant ..................... 8-21
DOWN KEY ...t 1-6
Echo back test .......ccccciiiiiiiiiiiiieee, 7-29
End codes

(Communication/CompoWay/F) ................ 6-5
Error mesSSages .........eeeeeeiiiiiinineieneeeeeeenn, 10-3
Event input ..., 5-29
Event input allocation ..................... 5-29, 8-47
Event inputs (terminals) ............ccccveeeeeen. 2-15
Expansion control setting level ...... 8-72, A-27
Explanation of the keys ..........ccccccvniieeenne 1-6
Extraction of square root low-cut point .... 8-24
Extraction of square root operations ......... 5-7
First order lag operation .................eceeee... 5-5
First order lag operation enable .............. 8-50
First order lag operation time constant ... 8-22
Forward/reverse operation ..................... 8-44
Frames (Communication/CompoWay/F) .. 6-4
Front ..o 1-4
Function codes

(Communication/Modbus) ............cceeeeeee 7-7
FuNction KEY 1 .....vvvvvvviiiiiiiiiiiee e, 1-6
Function key 2 / channel key ................... 1-6
Heating/cooling control ............. 1-9, 3-5, 4-13
Heating/cooling control

with remote SP .....coooevvvvieeiieiein. 1-9, 4-13
HYSEEresiS ....ovvviiiiiiiieie e, 4-18
Hysteresis (cooling) .......ccccccvviviereerninnn. 8-16
Hysteresis (heating) ........ccccccoviiiireinninn. 8-16
Indicator (control) ranges .........ccccveeeeeeennn. A-4
Inferring causes from conditions ............. 10-5
Initial setting examples ..o, 4-5
Initial setting protect .............cooeecvivinneeen. 5-24

Initialization due to setting changes ........ A-28

Initialize settings .....ccccccovveeevvvveennnn. 6-27, 7-27

INPUL EITOT .o 10-3
Input initial setting level ................. 8-35, A-17
Input shift ..., 5-2, 8-20
INPULLYPE oo 4-8, 8-36
Input type SwWitch error .........ccccceevvinneeen. 10-3
Input/output configuration ..............ccceeeee 1-7
Inputs (terminals) .......ccccceeevviieeeninineenn. 2-12
Inspecting indicator accuracy .................. 9-13
Installation procedure .........ccocceeevviiienenne 2-3
Insulation bIOCKS ......cccveevviiiiiiiiiiiieeeee, 2-18
Integral time .......cccccevviiii e, 8-31
Key operation (event input) ..............c...... 5-29
Level KeY ..ooovviieeeee e 1-6
Limitcycle ..o 4-21
Limit cycle MV amplitude ............cccveeeee. 8-78
Limitations during SP ramp .......ccccceeveeennn. 5-9
Linear current output type ........ccccvvvveeeen. 8-42
List of service

(communication/CompoWay/F) ................. 6-6
LOCAl SP ..o 5-9, 8-27
Location of input type switch ..........ccc........ 1-8
MANU (operation indicator) ..........c.coocuveee.. 1-5
Manual ........ccoovviiii e 4-29
Manual mode .......ccccceeeveieeeeiieeeee, 4-29
Manual MV ... 8-5
Manual MV initial value .............cccceveeee. 8-77
Manual output method ..............c.cceveeeee. 8-77
Manual reset value .........cccccceeeevecinvnnnnnnn. 8-15
Manual Settings ........ccccovvvveeeiiniiieeeeee 4-22
Modbus communication protocol .............. 7-2
MOdE KEY ..t 1-6
Monitor item level setting .........ccccceeeneee 8-62
Monitor value / setting data compound read
(Communication/CompoWay/F) .............. 6-16
Monitor value / setting data compound read
StOre (WIte) oovvvveeeeeiiiiiee e 6-19
Monitor value / setting data compound read
store check (read) .......cccccovvieeeiiiiieennns 6-20
Monitor value / setting data compound store
1= 7= Lo S 6-20
Monitor value read (Communication/Compo-
WAY/F) oo 6-14
Monitor value read

(Communication/Modbus) ............c.c.e...... 7-17
Monitor/Setting item .......ccccccevvviiierenenne 5-22
Motor calibration ...........cccceeeveereenne. 3-12, 8-52
Motor calibration error .............cccccvvvvveenn. 10-3
MOVe average ......ccccceeeeveieiiieieeeeeeenn. 5-5, 8-23



Move to advanced function

setting level ... 8-40
Move to calibration level ......................... 8-71
Move to protect level ...................... 6-26, 7-26
Move to settingarea 1 ................... 6-26, 7-26
Movement average enable ..................... 8-50
MV at €rror ......coeeveeiiiiiiieeiieeeeis 5-18, 8-18
MV at Stop ...oevvveeeeiiiiieeeeeee 4-27,5-18, 8-18
MV change rate limit ..........cccceeiiiinenn. 5-17
MV change rate limit (cooling) ................ 8-19
MV change rate limit (heating) ................ 8-19
MV change rate limit mode ..................... 8-78
MV display selection .........ccccceeeeiiiinnneen. 8-60
MV lImit e 5-16, 8-31
MV monitor (CooliNg) ......cccevvvvveeeiiiieeennn 8-10
MV monitor (heating) ........ccccoeeeeeiriieeeennns 8-9
Non-volatile memory error .........ccccc........ 10-3
Number of enabled channels .................. 8-70
Obtaining input shift values ....................... 5-3
ON/OFF Control ......ccccovveeeirieiiiiieiieeens 4-18
Open/Close hysteresis ................... 3-12, 8-17
Operation adjustment protect ................. 5-24
Operation at potentiometer error ............ 8-79
Operation at potentiometer input error .... 3-12
Operation at power ON .................. 4-27, 8-73
Operation at startup (SP ramp) ................. 5-8
Operation commands

(Communication/CompoWay/F) ............. 6-11
Operation commands

(Communication/Modbus) ....................... 7-14
Operation iNdicators ........ccccccoovvviivvirieeeenn. 1-5
Operation level .........ccccccciiiiiinnnns 8-5, A-11
Operational considerations ..................... 4-32
OUT1 (operation indicator) ..............cceee... 1-5
OUT2 (operation indicator) ..............ccceee... 1-5
OUT3 (operation indicator) .............ccceee... 1-5
OUT4 (operation indicator) .............ccceee... 1-5
Output calibration ..........cccccccooiiiiiiiiinnnn. 9-12
Output state at error ..........cceeeeeeeeeeeeeeenenn. 10-3
OUIPUL LYPE e 4-15
Overlap band ........cccccceeiiiieiiniinns 3-8, 8-15
Panel cutout dimensions ..........ccccccveeeene 2-2
Part Names and Functions ............cc.cc...... 1-4
PF key protect ........cccocovvveeeiniieeie e, 5-25
PF SEttiNgs ...ccovvvveiiiiiiiiieee e, 5-21
PF1 monitor/setting item ..........ccccoouvveen. 8-69
PFL Setting ..oooovivieiieiiieieee e 8-68
PF2 monitor/setting item ..........ccccoocuvveeen. 8-69
PF2 Setting ..ccooviveeiieiiiiieee e, 8-68

PID set auto select data ..............ccveeenne 8-74
PID set auto select hysteresis ................. 8-74
PID set automatic selection ..................... 5-13
PID set automatic selection data ............. 8-74
PID set automatic selection hysteresis ... 8-74
PID Set NO. ...covvvieiiiiiieeeceeceee e 5-10, 8-27
PID Set No. Automatic selection range upper
Mt o 8-32
PID SEtS v 1-2,5-12
PID setting level ........ccccccvvvveeeenennn. 8-30, A-15
Position proportional control ...................... 3-9
Position proportional dead band ....3-12, 8-17
Potentiometer input error ..........cocceeeeene 10-3
Potentiometer inputs (terminals) ............. 2-14
Power supply (terminals) ..........ccoccveeeene 2-11
Precautions when wiring ..........c.occeeeene 2-11
Proportional band ............ccococciiiiiiiennne 8-31
Protect .....cooovmiiiiieii e 5-24
ProteCt KEY ...ueevvevveeeeiiiiiiiiiieieeeeee e 1-6
Protectlevel .......ccccoovviviiiiiiiieenn, 8-3, A-10
Pulling the unit out ..., 2-3
PV dead band ..........cccocceeviiinnnnnns 3-12, 8-74
PV decimal point display ...........ccccceeenne 8-39
PV tracking .....cooeeeeeiviiicciiiiiieieeee e 8-76
PVISP e 8-7
"PV/SP" display screen selection ............ 8-60
RAM data store .........ccccvveveeeeeenenn. 6-25, 7-25
RAM write mode .........ccciiiiieiiiiie, 8-70
Ramp SP Monitor ..........ccccceeiieiiieeainnie 8-9
Ratio control ..........ccoooiciiiiiien, 1-9, 3-18
Read setting data

(Communication/Modbus) ..............cceee... 7-18
Registering calibration data ....................... 9-4
Remote SP lower limit ..............cccceeinnee 8-38
Remote SP Monitor ..........cccccvevvieeeinnnnee 8-8
Remote SP upper limit ..........ccccovieeeenne 8-38
Remote SP/local SP .......ccccccviiiiiiii, 8-14
Resistance temperature input sensor calibra-
HON e 9-10
Reverse operation ..........cccocveeeeiniineeennns 4-14
Reverse operation (heating) ..............c....... 1-9
RS-485 ...oviiiiiiiiiieee e 2-17
RSP (operation indicator) ............cccceeeeneee. 1-5
RSP iNPUt €I10r ...ccooviiiiiiiiiiieeeeieeee e 10-3
RUN 6-21, 7-21
RUN/SLOP ..o 4-27, 5-30, 8-11
Saving Setting ......vvveveviiiiiiiiie e, 4-4
SCAlNG oovieieeee 4-9
Scaling display value .............ccceeeeeeeee, 8-37
Scaling input value ........ccccooeeeiiiiiennnennn, 8-37
Sensor induction noise reduction ............ 8-40

SetValUES .....coovvviiiiieciei e 4-4



Setting and changing the SP ................. 4-17

Setting areas ......ccccocvveeeeiiiiiiee e 6-13
Setting change protect .......cccccceevvviinnees 5-25
Setting communication parameters ........ 5-34
Setting data compound write
(Communication/CompoWay/F) .............. 6-18
Setting data read
(Communication/CompoWay/F) .............. 6-15
Setting data write
(Communication/CompoWay/F) .............. 6-17
Setting initialization ...........cccccceeiviiieenns 8-68
Setting levels ..., 4-2
Setting list .....oovveeeiiii A-6
Software reSet ........ccveeveeevevviieeeenns 6-25, 7-25
SPIIMItS oo 5-12, 8-43
SP mode ......ccccceeennen. 5-31, 6-28, 7-28, 8-14
SP ramp ceeveeieeiiieeeeee e 5-8
SPramp fall value ............cccceeiiniennns 8-18
SP ramp rise value .........ccccoeeeeiiiiieenenne 8-18
SP ramp time Units .......ccccoccveeeeiiiiieenenne 8-18
SPtracking .....ceeeeveiiiiiiieiiiiiee e 8-73
Specifications ........ooccveveiiiii e A-2
Square root extraction enable ................. 8-51
Standard control ............c..c.... 1-9, 3-2, 4-13
Standard control with remote SP ..... 1-9, 4-13
Standby sequence ........cccocceeviieeeiiniiinnns 5-26
Standby sequence restart ..............cceeee 8-57
Start display scan after power ON .......... 8-62
Status read

(Communication/CompoWay/F) .............. 6-30
Status(Communication/CompoWay/F) ..... A-8
) (o] o 6-21, 7-21
STOP (operation indicator) ............cceecueee 1-5
Straight-line approximation ............ 3-20, 8-33
Straight-line approximation enable ......... 8-51
SUBL (operation indicator) ...........cccceeneee 1-5
SUB2 (operation indicator) ............ccceeeuee 1-5
SUB3 (operation indicator) ...........ccccceeuee 1-5
SUB4 (operation indicator) ..........ccceeeeeees 1-5
Temperature units ..........cccceveeeeeennn. 4-12, 8-37
Temporary A.T.

execution judgement deviation ...... 4-21, 8-78
Thermocouple calibration ............ccccccee... 9-5
Transfer output lower limit ....................... 8-49
Transfer output upper limit ..................... 8-49
Transfer protocol
(Communication/CompoWay/F) ................ 6-2
Transfer protocol

(Communication/Modbus) .............cccceeueeee. 7-2
Transmission wait time ..........ccccccceeeeennn. 8-66
Travel time .....ccccccveeeeiiiiiiieee. 3-12, 8-52
Troubleshooting ..........cccceeviiiiiiiciiiineen, 10-1

Typical Control Examples ........cccccccveeeennn. 3-1

Unit performance specifications ................ A-3
UNit ratings .....ccccvvvvieieeieee e A-2
UP KBY vttt 1-6
User calibration .........cccocoeveiiiiieenens 9-1,9-4
User calibration completion information ....9-3
Using auxiliary output .............cccccvvvvvnenen. 4-23
Using transfer output ..............cccccvvvvnnenn. 5-32
Valve opening monitor ............ccccevvuvveeen. 8-10
Variable areas ......ccccccceeeeeeiiiiiiciiiiiieieeeenn 6-7
Write mode .......ccoceveeeiiiiiiiiiiiieeee, 6-24, 7-24
Write setting data

(Communication/Modbus) ....................... 7-19
Write via

communication ............ 5-35, 6-21, 7-21, 8-14
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