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Preface

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

The E5CN-FR is a Limit Controller. The main functions and characteristics of the ESCN-FR Limit Con-
troller are as follows:
* Conforms to FM standards (FM3545/3810).
* In addition to thermocouples and platinum resistance thermometers,
infrared temperature sensors can be selected as the sensor input type.
* Limit outputs can also be cleared using event inputs.
e Communications are supported. (Applicable to ESCN-FR models with
communications.)
e The structure is waterproof (NEMA 4X indoor use, equivalent to IP66).
* Conforms to UL, CSA, and IEC safety standards and EMC Directive.
* The PV display color can be switched to make process status easy to
understand at a glance.
* User calibration of the sensor input is supported.
* A protection function enables restricting the setting data that can be used.
To comply with FM standards (i.e., to restrict careless changes to settings,
such as the limit setting value), set the Operation/Adjustment Protect set-
ting to either 1 or 2 for normal operation. With either of these settings, the
Level/Reset Key can be used only as a Reset Key (to reset the limit out-
put).
This manual describes the operation of the ESCN-FR. Read this manual thoroughly and be sure you
understand it before attempting to use the Limit Controller and use the Limit Controller correctly
according to the information provided. Keep this manual in a safe place for easy reference.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of

information.
Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.
1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
© OMRON, 2004

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
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No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is con-
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for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in
this publication.



Read and Understand this Manual

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

Warranty and Limitations of Liability

WARRANTY

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

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

LIMITATIONS OF LIABILITY

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

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

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

Application Considerations

SUITABILITY FOR USE

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

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

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

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

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

system, or other application or use.

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

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

listed may be suitable for the products:

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

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

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

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

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

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

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

FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.
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PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.

Disclaimers

CHANGE IN SPECIFICATIONS

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

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

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

PERFORMANCE DATA

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

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

H Definition of Precautionary Information

B Symbols

viii

This manual uses the following notation to indicate precautions required to
safely operate the ESCN-FR.

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.

/A CAUTION

Indicates a potentially hazardous situation which, if not
avoided, is likely to 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
A Indicates possibility of electric shock under specific
conditions.
General Prohibition
Indicates non-specific general prohibitions.
Prohibition Disassembly Prohibition
Q Indicates prohibitions when there is a possibility of
Q injury, such as from electric shock, as the result of
disassembly.
Mandator General Caution
Caution y o Indicates non-specific general cautions, warnings, and

dangers.




W Safety Precautions

A CAUTION

*1

*2

Do not touch the terminals while power is being supplied.
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 where subject to flammable or explosive
gas. Otherwise, minor injury from explosion may occasionally
occur.

Never disassemble, modify, or repair the product or touch any of
the internal parts. Minor electric shock, fire, or malfunction may
occasionally occur.

& © P

CAUTION - Risk of Fire and Electric Shock

a) This product is UL listed as Open Type Process Control
Equipment. It must be mounted in an enclosure that does not
allow fire to escape externally.

b) More than one disconnect switch may be required to de-ener-
gize the equipment before servicing.

¢) Signal inputs are SELV, limited energy.*1

d) Caution: To reduce the risk of fire or electric shock, do not
interconnect the outputs of different Class 2 circuits.*2

If the output relays are used past their rated load or life
expectancy, contact fusing or burning may occasionally

occur. Always consider the application conditions and the inrush
current, and use the output relays within their rated load and
electrical life expectancy. The life expectancy of output relays
varies considerably with the output load and switching conditions.

>

An SELV circuit is one separated from the power supply with double insulation or reinforced insulation,
that does not exceed 30 V rm.s. and 42.4 V peak or 60 VDC.
A class 2 power supply is one tested and certified by UL as have the current and voltage of the secondary
output restricted to specific levels.
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/\ CAUTION

Tighten the terminal screws to between 0.74 and 0.9 N.m. Loose
screws may occasionally result in fire.

Set the parameters of the product so that they are suitable for the
system. If they are not suitable, unexpected operation may
occasionally result in property damage or accidents.

Pollution Degree 2 environment (a controlled environment

WARNING: To reduce the risk of electric shock or fire, install in a 0
relatively free of contaminants).

A malfunction in the product may occasionally make control
operations impossible or prevent alarm outputs, resulting in
property damage to connected equipment and machinery. To
maintain safety in the event of malfunction of the product,
periodically check the Limit ControllerAfs operation.




Precautions for Safe Use

8)
9)

Do not use this product in the following places:

e Places directly subject to heat radiated from heating equipment.

¢ Places subject to splashing liquid or oil atmosphere.

¢ Places subject to direct sunlight.

e Places subject to dust or corrosive gas (in particular, sulfide gas and ammonia gas).

¢ Places subject to intense temperature change.

¢ Places subject to icing and condensation.

¢ Places subject to vibration and large shocks.

Use and store the Limit Controller within the rated ambient temperature and humidity.

When two or more Limit Controllers or Temperature Controllers are mounted close together horizontally or
vertically, the heat generated by the Controllers will cause the Limit Controller's internal temperature to
rise and shorten the Controller's service life. In such a case, use forced cooling by fans or other means of
air ventilation to cool down the Limit Controllers.

To allow heat to escape, do not block the area around the product.

Do not block the ventilation holes on the product.

Be sure to wire properly with correct polarity of terminals.

Use specified size (M3.5, width 7.2 mm or less) crimped terminals for wiring. Use wires with a gage of
AWG24 to AWG14 (equal to cross-sectional areas of 0.205 to 2.081 mm?). (The stripping length is 5 to
6 mm.)

Do not wire the terminals that are not used.

To avoid inductive noise, keep the wiring for the Limit Controller's terminal block away from power cables
carrying high voltages or large currents. Also, do not wire power lines together with or parallel to Limit
Controller wiring. Using shielded cables and using separate conduits or ducts is recommended.

When a noise filter is used at the power supply, first check the voltage or current, and attach the noise
filter as close as possible to the Limit Controller.

Allow as much space as possible between the Limit Controller and devices that generate powerful high
frequencies (high-frequency welders, high-frequency sewing machines, etc.) or surge.

Use this product within the rated load and power supply.

Make sure that the rated voltage is attained within two seconds of turning the power ON.

10) Make sure the product has 30 minutes or more for warm up.
11) A switch or circuit breaker must be provided close to this product. The switch or circuit breaker must be

within easy reach of the operator, and must be marked as a disconnecting means for this unit.

12) Always turn OFF the power supply before pulling out the interior of the product, and never touch nor apply

shock to the terminals or electronic components. When inserting the interior of the product, do not allow
the electronic components to touch the case.

13) Do not use paint thinner or similar chemical to clean with. Use standard grade alcohol.
14) Design the system (e.g., control panel) considering the 2 second of delay that the product’s output to be

set after power ON.

15) The output may turn OFF when shifting to certain levels. Take this into consideration when performing

control.
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@® Service Life

Use the Limit Controller within the following temperature and humidity ranges:
Temperature: —10 to 55°C (with no icing or condensation), Humidity: 25% to 85%

If the Limit Controller is installed inside a control board, the ambient temperature must be kept under
55°C, including the temperature around the Controller.

The service life of electronic devices like Limit Controllers is determined not only by the number of
times the relay is switched but also by the service life of internal electronic components. Component
service life is affected by the ambient temperature: the higher the temperature, the shorter the service
life and, the lower the temperature, the longer the service life. Therefore, the service life can be
extended by lowering the temperature of the Limit Controller.

When two or more Limit Controllers or Temperature Controllers are mounted close together horizon-
tally or vertically, the heat generated by the Controllers will cause the Limit Controller's internal temper-
ature to rise and shorten the Controller's service life. In such a case, use forced cooling by fans or
other means of air ventilation to cool down the Limit Controllers. When providing forced cooling, how-
ever, be careful not to cool down the terminals sections alone to avoid measurement errors.

@® Ambient Noise

To avoid inductive noise, keep the wiring for the Limit Controller's terminal block wiring away from
power cables carrying high voltages or large currents. Also, do not wire power lines together with or
parallel to Limit Controller wiring. Using shielded cables and using separate conduits or ducts is rec-
ommended.

Attach a surge suppressor or noise filter to peripheral devices that generate noise (in particular,
motors, transformers, solenoids, magnetic coils or other equipment that have an inductance compo-
nent). When a noise filter is used at the power supply, first check the voltage or current, and attach the
noise filter as close as possible to the Limit Controller.

Allow as much space as possible between the Limit Controller and devices that generate powerful high
frequencies (high-frequency welders, high-frequency sewing machines, etc.) or surge.

® Ensuring Measurement Accuracy

When extending or connecting the thermocouple lead wire, be sure to use compensating wires that
match the thermocouple types.

When extending or connecting the lead wire of the platinum resistance thermometer, be sure to use
wires that have low resistance and keep the resistance of the three lead wires the same.

Mount the Limit Controller so that it is horizontally level.
If the measurement accuracy is low, check to see if input shift has been set correctly.

® Waterproofing

xii

The degree of protection is as shown below. Sections without any specification on their degree of pro-
tection or those with IPLJ0 are not waterproof.

Front panel: NEMA4X for indoor use (equivalent to IP66)
Rear case: IP20, Terminal section: IPOO



Precautions for Correct Use

It takes approximately two seconds for the outputs to turn ON from after the power supply is turned ON.
This two-second delay must be considered when incorporating Limit Controllers in a sequence circuit.

Allow at least 30 minutes for warming up.

Avoid using the Controller in places near a radio, television set, or wireless installing. The Controller may

cause radio disturbance for these devices.
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Conventions Used in This Manual

Meanings of Abbreviations

The following abbreviations are used in parameter names, figures and in text explanations. These
abbreviations mean the following:

Symbol Term
PV Process value
SP Limit setting value
SV Set value
EU Engineering unit (See note.)

Note “EU” stands for Engineering Unit. EU is used as the minimum unit for engineering units such as °C, m,
and g. The size of EU varies according to the input type.
For example, when the input temperature setting range is —200 to +1300°C, 1 EU is 1°C, and when the
input temperature setting range is —20.0 to +500.0°C, 1 EU is 0.1°C.
For analog inputs, the size of EU varies according to the decimal point position of the scaling setting,
and 1 EU becomes the minimum scaling unit.
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How to Read Display Symbols

The following tables show the correspondence between the symbols displayed on the displays and
alphabet characters. The default is for 11-segment displays.
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About this Manual:

This manual describes the ESCN-FR Limit Controller and includes the sections described below.
Please read this manual carefully and be sure you understand the information provided before
attempting to set up or operate an E5CN-FR Limit Controller.

PART 1: Main Functions

e Overview

Section 1 introduces the features, components, and main specifications of the ESCN-FR Limit Con-
troller.

e Setup

Section 2 describes the steps required to prepare the ESCN-FR Limit Controller for operation, includ-
ing installation and wiring.

e Basic Operations

Sections 3 and 5 describes the basic operation of the ESCN-FR Limit Controller, including key opera-
tions to set parameters and descriptions of display elements based on specific control examples.

e Operations for Applications

Sections 4 and 5 describes the special functions (such as input value adjustment and event inputs)
that can be used to make the most of the functionality of the ESCN-FR Limit Controller.

e User Calibration
Section 6 describes how the user can calibrate the ESCN-FR Limit Controller.

* Appendices

The Appendices provides information for easy reference, including lists of parameters and settings.

PART 2: Communications

Descriptions in this manual are separated by the communications method. Read the sections that are
application to the system being used.

e Overview
Section 1 introduces the communications measures that can be used.

e CompoWay/F

Sections 2 and 3 describes the CompoWay/F communications and the data format that is required.

e Modbus

Sections 4 and 5 describes the Modbus communications and the data format that is required.
e Appendix
The Appendix provides a list of ASCII data.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.
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PART 1: Main Functions



SECTION 1
Introduction

This section introduces the components, features, and main functions of the
E5CN-FR Limit Controller. Read this section carefully before using the Limit
Controller for the first time.

1.1 Names of Parts.......ccocvviiiie e 1-2
Front Panel ... 1-2
Meanings of Indicators ........ccccovveeiiiiieiien s 1-2
UsiNg the Keys ....cceevieiieceeee e 1-3

1.2 I/O Configuration and Main Functions................ccceen... 1-4
I/0 Configuration ..........cccoovieeiiiiere e 1-4
Main FUNCHONS .....coccviiiiii e 1-5

1.3  Setting Level Configuration and Key Operations .......... 1-7
Selecting Parameters .........cccceeevviviee e, 1-9
Fixing Settings ........ccvoviiviieee e 1-9

1.4 Communications FUNCHON .........cccoocevinieeenec e 1-10




I SECTION 1 Introduction

1.1 Names of Parts

H Front Panel
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The front panel is the same for the ESCN-FR.

—— d{ r' % % % %

o) H A

LIMIT = *\ N

Level/Reset Keé Mode Key\j [‘/ Down Key } Up Key

B Meanings of Indicators

No. 1 display

\ 2

H

\

sv No. 2 display
_—

\

® No. 1 Display

Displays the process value or parameter type.
Lights for approximately one second during startup.

® No. 2 Display

Displays the limit setting value, parameter operation read value, or the
variable input value.
Lights for approximately one second during startup.

@ Operation Indicators

1. ALM1 (Alarm 1)
Lights when the alarm 1 output is ON.
ALM2 (Alarm 2)
Lights when the alarm 2 output is ON.

2. OUT1 (Limit output)
Lights when the limit output is OFF.

3. CMW (Communications Writing)
Lights when communications writing is enabled and is out when it is disabled.

4. Om (Key)
Lights when settings change protect is ON (i.e., when the and keys are
disabled by protected status.
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1.1 Names of Parts I

® Temperature Unit
The temperature unit is displayed when parameters are set to display a

temperature. The display is determined by the currently selected “temperature
unit” parameter set value. € indicates °C and  indicates °F.
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B Using the Keys

This section describes the basic functions of the front panel keys.

@[O] (Level)/Reset Key
Press this key to move between setting levels. The setting level is selected in

the following order: operation level: adjustment level, initial setting level,
communications setting level.
Can be used to reset the limit output.

@<l (Mode) Key
Press this key to change parameters within a setting level.
The parameters can be reversed by holding down the key (moving one per
second in reverse order).

® (Al (Up) Key
Each press of this key increments the value displayed on the No. 2 display or
advances the setting. Holding the key down speeds up the incrementation.

@[] (Down) Key
Each press of this key decrements values displayed on the No. 2 display or
reverses the setting. Holding the key down speeds up the incrementation.

®[C] + [0 Keys

Press these keys to change to the protect level. For details on operations
involving holding these keys down simultaneously, refer to 1.3 Setting Level
Configuration and Key Operations. For details on the protect level, refer to
SECTION 5 Parameters.

O[Ol + [A] Keys
[O] + ] Keys

To restrict set value changes (in order to prevent accidental or incorrect opera-
tions), these key operations require simultaneously pressing the [C] key along
with or key. This applies only to the parameter for the password to
move to protect level. (Refer to page 5-5.)
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I SECTION 1 Introduction

1.2 1/0 Configuration and Main Functions

H I/O Configuration
® ESCN-FR

Temperature
input

Event inputs
2 channels

@® Standard Models

Limit output L > Limit output

Alarm output 2

Control
section

___________ pl—p| Alarm output 1

i

Input error

Communications
function

[

Model number

Specifications

E5CN-FR2MT

100 to 240 VAC, thermocouple or platinum resistance ther-
mometer input, 2 alarm outputs, 1 limit output
(Base model: ESCN-R2MT-500)

E5CN-FRMT

100 to 240 VAC, thermocouple or platinum resistance ther-
mometer input, 1 limit output
(Base model: ESCN-RMT-500)

® Compatible Option Units

Model number

Specifications

E53-CNBN

Two event inputs

E53-CNO3N

RS-485 communications interface

E53-CNPBN

Two event inputs and external power supply for ES1B
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1.2 /0O Configuration and Main Functions I

B Main Functions
This section introduces the main ESCN-FR functions. For details on particular
functions and how to use them, refer to SECTION 3 Basic Operation and
following sections.
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@ Limit Control Function (Limit Output)
When a Temperature Controller is controlling the temperature of a furnace or

other heating device, a malfunction in the Temperature Controller may cause
the furnace temperature to rise, resulting in damage to the heated product or
the furnace itself.

When this situation occurs with the Limit Controller and the temperature rises
above the preset limit temperature (limit setting value), the limit output will go
OFF and the heater system circuit can be shut down to stop the heat source.
In addition, the limit output will remain OFF even when the temperature
returns to the normal range. A safer system can be constructed because the
limit output will remain OFF until it is reset manually.

With the ESCN-FR Limit Controllers, it is possible to establish a lower limit
instead of an upper limit so that the limit function operates when the temper-
ature falls below the limit setting value.

@ Input Sensor Types
* The following input sensors can be connected for temperature input:
Thermocouple: K,JTELUNRSB
Infrared Thermosensor: ES1B
10 to 70°C, 60 to 120°C, 115 to 165°C,
140 to 260°C

Platinum resistance thermometer: Pt100, JPt100

@® Alarms
¢ Alarms can be used with the ESCN-FR2[LI[1. Set the alarm classification and

alarm value or the alarm's upper and lower limits.

e If necessary, a more comprehensive alarm function can be achieved by
setting the standby sequence, alarm hysteresis, close in alarm/open in alarm,
and alarm latch parameters.

* When the “input error output” parameter is set to ON, the alarm 1 output turns
ON when an input error occurs.

@ Event Inputs
e With the ESCN-FRLILIB, the limit output can be cleared by an event input.
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I SECTION 1 Introduction

® Communications Functions
* With the E5CN-FRLILI03, communications functions utilizing CompoWay/F

(see note 1) or Modbus (see note 2) can be used.

Note 1. CompoWay/F is an integrated general-purpose serial communica-
tions protocol developed by OMRON. It uses commands compliant
with the well-established FINS, together with a consistent frame
format on OMRON Programmable Controllers to facilitate communi-
cations between personal computers and components.

Note 2. Modbus is a communications control method conforming to the RTU
Mode of Modicon Inc.'s Modbus Protocol.
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@ External Power Supply for ES1B
e The E5CN-FRLICIP can be used as the power supply for an ES1B Infrared

Thermosensor.
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1.3 Setting Level Configuration and Key Operations I

1.3 Setting Level Configuration and Key Operations

Parameters are divided into groups, each called a “level.” Each of the set
values (setting items) in these levels is called a “parameter” The parameters
on the ESCN-FR Limit Controller are divided into the following seven levels.

When the power is turned ON, all of the display lights for approximately one
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second.
Press the
Pressthe O+ | 5 keys; Power ON
Keysforat  gigpiay wil
least 3 s. flash.
(See note 3.) - L
5F 20+
4 = t
2 /] : "
Protect level | 555 o R (L)gf;‘“‘)n < > ﬁs\jltgtment
Press the [Ol+ 4 Press the
[0 Keys for at [O] Key less than 1 s.
least 1 s. Press the [O] Key for at
! least 1 s; display will
=3 A, flash.
Press the =
[C] Key for (See === -
Press the [O] Key
atleast 1s. note 1.) —'for atleast3s. Control stops.
A 4
Communica-
Initial Setting Level [€=>| tions Setting
Press the\Level
A Key for less than 1 s.
Press the [O] Key Input password.
for at least 1 s. ‘L Set value -169
Advanced Function
Setting Level () Control in progress
(See Input password.
note 2.) ¢ Set value 1201 D Control stopped

(] Not displayed for some models

Calibration Level Level change

Note 1. Operation level entered for software reset.

Note 2. You cannot move to other levels by operating the keys on the front
panel from the calibration level. You must turn OFF the power supply.

Note 3. The time taken to move to the protect level can be adjusted by
changing the “Move to protect level time” setting.

Level Control in progress Control stopped
Protect level Can be set.
Operation level Can be set.
Adjustment level Can be set.
Initial setting level Can be set.
Advanced function setting level Can be set.
Calibration level Can be set.
Communications setting level Can be set.

Of these levels, the initial setting level, communications setting level,
advanced function setting level, and calibration level can be used only when
operation is stopped. Operation is stopped when any of these four levels is
selected.
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I SECTION 1 Introduction

@ Protect Level
e To switch from the operation level to the protect level, simultaneously hold

down the [O] and keys for at least 3 seconds. This level is for preventing
unwanted or accidental modification of parameters. Protected levels will not
be displayed, and so the parameters in that level cannot be modified.
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@ Operation Level
e The operation level is displayed when the power is turned ON. You can switch

from the operation level to either the protect level or adjustment level.
* Normally, select this level during operation. While operation is in progress,
items such as the PV and limit setting value can be monitored.

@ Adjustment Level
e To move to the adjustment level, press the [O] key once (for less than 1 s).

* This level is for entering the limit setting value and shift values. Other settings
can be made as well, such as enabling/disabling write operations via commu-
nications, hysteresis settings, and input shift parameters. From the adjustment
level, it is possible to move to the top parameter of the initial setting level or
operation level.

@ Initial Setting Level
» To move to the initial setting level from the adjustment level, press the [O] key

for at least 3 seconds. The No. 1 display flashes after one second. This level
is used to specify the temperature input type and set the alarm type. You can
move to the advanced function setting level or communications setting level
from this level. To return to the operation level, press the [O] key for at least
one second. To move to the communications setting level, press the [C] key
for less than one second.

(When moving from the initial setting level to the operation level, all the
indicators will light.)

@ Advanced Function Setting Level
* To move to the advanced function setting level, set the “initial setting/commu-

nications protect” parameter in the protect level to 0 and then, in the initial
setting level, input the password (—169).

* From the advanced function setting level, it is possible to move to the
calibration level or to the initial setting level.

* This level is for setting the display auto-return time, event input assignments,
standby sequence, and alarm hysteresis, and it is the level for moving to the
user calibration.

® Communications Setting Level
* To move to the communications setting level from the initial setting level,

press the [O] key once (for less than 1 s). When using the communications
function, set the communications conditions in this level. Communications can
be established with a host computer (personal computer) in order to read/
write the limit setting value or monitor the PV from the computer.
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1.3 Setting Level Configuration and Key Operations I

® Calibration Level

To move to the calibration level, input the password (1201) from the advanced
setting level. The calibration level is for offsetting error in the input circuit.

You cannot move to other levels from the calibration level by operating the
keys on the front panel. To cancel this level, turn the power OFF then back
ON again.

B Selecting Parameters

H Fixing Settings

Within each level, the parameter is changed in order (or in reverse order)
each time the [<2| key is pressed. (In the calibration level, however, parameters
cannot be changed in reverse order.) For details, refer to SECTION 5 Param-
eters.

Moves in order after [l key While the [<€l key is being held 4
is pressed (if key is down, the parameter will move
released within 1's). each second in reverse order.

Parameter 1

1

1

1

1

1

1

1

1

1

1

l

1

1

1

1

Parameter 2 Parameter 2 :
1

A After [ key has |

1 been held down 1

' for 2 s. ,

1 1

1 1

Parameter 3 ! | Parameter 3 ,
- Hold down the [c2] key ' ,

After [l key 1 during this interval. B After [cel key has
is pressed e e e s s mm i m === N been held down :

| for 1s.

Parameter 4

D el

If you press the key at the final parameter, the display returns to the top
parameter for the current level.

To change parameter settings, specify the setting using the [&| or [¥4] key, and
either leave the setting for at least two seconds or press the [<e key. This fixes
the setting.

When another level is selected after a setting has been changed, the contents
of the parameter prior to the change are fixed.

When you turn the power OFF, you must first fix the settings (by pressing the
key). The settings are sometimes not changed by merely pressing the
or ¥ keys.
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I SECTION 1 Introduction

1.4 Communications Function

The ES5CN-FR is provided with a communications function that enables
parameters to be checked and set from a host computer. If the communica-
tions function is required, use a model that has that function (E5CN-
FRLICI03). For details on the communications functions, see the Part 2:
Communications. Use the following procedure to move to the communications
setting level.

1.

2.

AW

Press the [Ol key for at least three seconds to move from the adjustment level to the
initial setting level.

Press the [O] key for less than one second to move from the initial setting level to the
communications setting level.

Select the parameters as shown below by pressing the (<@l key.

Press the [&] or ] key to change the parameter setting.

PCE]| Protocol setting

00 0000
=
=

- Nzl Communications Unit No.
1
!

[y Communications baud rate

00 0000

! EM Communications data length
n (See note.)

00 0000
=

00 0000

SRk Communications stop bits
2| (See note.)

4

Communications parity

e_
m

Os

00 0000
o
-0
e
Lo

Ik

g

e Send data wait time

Note:The “protocol setting” parameter is displayed only when CompoWay/F

communications are being used.



1.4 Communications Function I

@ Setting Communications Data =3
Match the communications specifications of the ESCN-FR and the host 8
computer. If a 1:N connection is being used, ensure that the communications g-
specifications for all devices in the system (except the communications Unit ®)
—t
No.) are the same. o
)
Parameter Symbol | Setting (monitor) value Selection symbols Default Unit
Protocol setting PREL CompoWay/F (SYSWAY), | LWF, Mad CompoWay/ | None
Modbus F (SYSWAY)
Communications Unit L-Na 0to 99 1 None
No.
Communications baud | &P5 1.2,2.4,4.8,9.6,19.2, 2,04, 48, 84, 9.6 kbit/s
rate 38.4 8.2, 384
Communications data LEN 7,8 7 Bits
length
Communications stop Shik 1,2 2 Bits
bits
Communications parity | PREY None, Even, Odd NaNE, EVEN, add Even None
Send data wait time SdiWE 0 to 99 20 ms




SECTION 2
Preparations

This section describes the steps required before turning ON the power,
including settings, installation, and wiring.

2.1 Installation .......ccooiieiiiee 2-2
DIMENSIONS ... e 2-2
Panel CutoUt........coociiii e 2-2
MOUNEING .. 2-3
Removing the ESCN-FR from the Case................... 2-4
2.2 Wiring TerminalsS .........ococeeioeiiniee e 2-5
Terminal Arrangement..........cocovvevceeeiieeenieeenseeeene 2-5
Precautions when Wiring.........cccccevvevinieniienncieeens 2-5
WIFING e 2-6




I SECTION 2 Preparations

2.1 Installation

B Dimensions

(Unit: mm)
N -
[z ® E5CN-FR
9 ©7)
-'C_U' 48 x 48 6 91 «
E 78 44.8 % 44.8
3 o I S — o
a = " I | w [EEHE
b | % [ENE k]
=~ BEEE" m E R E@ EkE
, | 3 S|
clelo) @ | [l
@ =7 Il ) — o —
48

Terminal Cover (E53-COV10, sold separately)

H Panel Cutout

(Unit: mm)
Individual Mounting Group Mounting
(48 x number of Units — 2.5) +1O-°
£ %o
1S 45 3¢ Q
3

406
0

45

Waterproofing is not possible when group mounting several Controllers.
e The recommended panel thickness is 1 to 5 mm.

Units must not be closely mounted vertically. (Observe the recom-
mended mounting space limits.)

When group mounting several Controllers, ensure that the surrounding
temperature does not exceed the ambient operating temperature listed
in the specifications.
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2.1 Installation I

B Mounting

® Mounting to the Panel

For the Wiring Socket, purchase the P2CF-11 or PG3A-11 separately.

Terminal Cover

Adapter

Waterproof packing

Panel

1. For waterproof mounting, waterproof packing must be installed on the
Controller. Waterproofing is not possible when group mounting several
Controllers.

N

Insert the ESCN-FR into the mounting hole in the panel.

3. Push the adapter from the terminals up to the panel, and temporarily fasten
the ESCN-FR.

4. Tighten the two fastening screws on the adapter. Alternately tighten the two

screws little by little to maintain a balance. Tighten the screws to a torque of

0.29 to 0.39 N-m.

® Mounting the Terminal Cover

For the ESCN-FR, be sure that the "UP" mark is facing up, and then fit
the terminal cover into the holes on the top and bottom.

2-3
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I SECTION 2 Preparations

B Removing the ESCN-FR from the Case

The E5CN-FR can be removed from the case to perform maintenance
without removing the terminal leads.

1.

2-4

Tool insertion hole
Flat-blade screwdriver
(Unit: mm)
(1)
) SV :
2 e S
(=] o

(1)

Insert the tool into the two tool insertion holes (one on the top and one on the
bottom) and release the hooks.

Insert the tool in the gap between the front panel and rear case, and pull out
the front panel slightly. Hold the top and bottom of the front panel and
carefully pull it out toward you, without applying unnecessary force.

When inserting the E5CN-FR, check to make sure that the waterproof
packing is in place and push the ESCN-FR toward the rear case until it snaps
into position. While pushing the E5CN-FR into place, push down on the
hooks on the top and bottom surfaces of the rear case so that the hooks are
securely locked in place. Be sure that electronic components do not come
into contact with the case.



2.2 Wiring Terminals I

2.2 Wiring Terminals

B Terminal Arrangement

® ESCN-FR
U
Alarm output ('_6
Relay output Limit outpT @ @ @ O
250 VAC, 3 A Alarm 2
(Resistive load) @ ® @ ] 9‘
A Alarm 1/input error m
1 ® =
N D (@)
1@ O S— S
I B Input power supply 17
LN ® @«
TC/Pt
1 240 VA
Multi-input 0010 240 VAC
’7 B—» ’7 I ,’7
—
LTy RS-AL85 A
—>
EVA ® A—>® EVA
DO NOT —({3)
EV2 ® USE EV2
DO NOT 1)) Do NoT — (14) o —
USE USE @ External power supply
DO NOT DO NOT — _
USE ® USE
Event inputs Communications Event inputs and external

power supply for ES1B

B Precautions when Wiring

e Separate input leads and power lines in order to prevent external noise.

e Use AWG24 (cross-sectional area: 0.205 mmz) to AWG14 (cross-
sectional area: 2.081 mm2) twisted-pair cable (stripping length: 5 to
6 mm).

* Use crimp terminals when wiring the terminals.

» Tighten the terminal screws to a torque of 0.74 to 0.90 N-m.

* Use the following types of crimp terminals for M3.5 screws.

B
7.2 mm max.
v

* Do not remove the terminal block. Doing so may result in failure or
malfunction.
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I SECTION 2 Preparations

B Wiring

@® Power supply

@ Input

@ Limit Output

2-6

In the connection diagrams, the left side of the terminal numbers repre-
sents the inside of the Controller and the right side represents the
outside.

¢ With the E5CN-FR, connect the power supply to terminals 9 and 10.
The following table shows the specifications.

Input power supply E5CN-FR

100 to 240 VAC, 50/60 Hz 7.5 VA

e Standard insulation is applied to the power supply I/O sections. If
reinforced insulation is required, connect the input and output terminals
to a device without any exposed current-carrying parts or to a device
with standard insulation suitable for the maximum operating voltage of
the power supply I/O section.

* Connect the temperature input using terminals 3 to 5 for the ESCN-FR,
using the appropriate terminals for the input type being used.

R
@ <« @ «—
Loa
Platinum resistance

Thermocouple thermometer

E5CN-FR

W

* The limit output is output at terminals 1 and 2.

>-&-

Relay
E5CN-FR

* The following table shows the specifications for each output type.

Specifications

250 VAC, 3A (resistive load), electrical durability: 100,000 operations




2.2 Wiring Terminals I

® Alarm 1 and 2 Outputs
e On the E5CN-FRLILIL], the alarm 1 output (ALM1) is output across

terminals 7 and 8, and the alarm 2 output (ALM2) is output across
terminals 6 and 8.

* When the “input error output” parameter is set to ON, the alarm 1 output
turns ON when an input error occurs.

* The following diagrams show the internal equalizing circuits for the
alarm 1 and 2 outputs.

—®
\ ALM2

o—(7)—
ALM1, input error

®
]

E5CN-FR

¢ The relay specifications are as follows:
SPST-NO 250 VAC 1 A

@ Event Inputs
* When event inputs are to be used with the ESCN-FRLIIB, connect to

terminals 11 to 13.

E5CN-FRULCIB

* Use event inputs under the following conditions:
e The outflow current is approximately 7 mA.

Contact input ON: 1 kQ max., OFF: 100 kQ min.

No-contact input ON: Residual voltage 1.5 V max.; OFF: Leakage current
0.1 mA max.

Polarities during no-contact input are as follows:

Db

EV1
@3

EV2
(193

2-7
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I SECTION 2 Preparations

® Communications
e When communications are to be used with the E5CN-FRLILIOS,

connect communications cable across terminals 11 and 12.

0 -— B (+)
RS-485
(D - A (-
c 12 =)
9
_,CB, E5CN-FRLII03
— Specify both ends of the transmission path including the host computer
® . .
o as end nodes (that is, connect terminators to both ends).
9 The minimum terminal resistance is 54 Q.
o Communications Unit Connection Diagram
Host computer
RS-485 Shield
s —— 1
E5CN-FR (No. 1) E5CN-FR (No. 31)
FG | Rs-485 | :_ RS-485 |
| No. Abbreviation | | No. | Abbreviation |
1 12 AG) | —1 = A |1
' 11 B(+) | | % ' 11 B(+) ||
A < B: [1] Mark P4 | —— |
A >B:[0] Space Terminator (120 Q, 1/2 W)

e The RS-485 connection can be either one-to-one or one-to-N. A
maximum of 32 Units (including the host computer) can be connected
in one-to-N systems. The maximum total cable length is 500 m. Use
AWG24 (cross-sectional area: 0.205 mm2) to AWG14 (cross-sectional
area: 2.081 mm2) shielded twisted-pair cable.

Cross-sectional area of

—
conductor

AWG24: 0.205 mm?
AWG14: 2.081 mm?2

@ External Power Supply for ES1B
e Connect terminals 14 and 15 when using the ESCN-FRLILIPB as the

external power supply for the ES1B.

E5CN-FRLILIPB

AD+—> (+)

1D« ()

2-8



2.2 Wiring Terminals I

* The following table provides the specifications of the external power

supply for ES1B.
Output voltage 12 VDC £10%
Output current 20 mA max.

e Contact your OMRON representative for information on using the
external power supply for ES1B for other applications.

2-9
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SECTION 3
Basic Operation

This section provides specific examples to explain the basic operation of the
E5CN-FR Limit Controller.

3.1 Initial Setting EXamples ........cccooeveviiieeeiieeeree e 3-2
3.2 Setting the INput TYpe ....cocvvviiiiieee e 3-3
INPUL TYPE.. i 3-3
3.3 Selecting the Temperature Unit ..........ccccocoveiieiiieneene 3-5
Temperature Unit.........cccoceiiiiiiniii e 3-5
3.4  Using the Limit Controller Function...........cccccecvvvrienens 3-6
Selecting Upper/Lower Limit.........cccccoeviieeeniniieenn. 3-6
Changing the Limit Setting Value ............ccccoeveene 3-7
Resetting the Limit Output.........cccooiiiiii i, 3-8
3.5  Alarm OUIPULS.....ooiiiiiiee e 3-9
AlZrM TYPES ..o 3-9
Alarm Values .......ccveeiieieieieeeee e 3-10
F N 10 g Vo =1 o] RSP 3-12
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I SECTION 3 Basic Operation

3.1

Initial Setting Examples

The initial hardware setup, including the sensor input type, alarm types,
and other settings are made with the parameter displays. The [O] and
keys are used to switch between parameters, and the amount of
time that you press the keys determines which parameter you move to.
This section describes a typical application example.

@ Explanation of Examples

Changing Parameters

Y
LV -
55 5 8 d-i
BEs

000000

|

A
A
on
=]

1ooooo

@ Typical Example

A [_Jlimage means that there are parameters.
Continue pressing the [<@l key to change parameters
until you reach the intended parameter.

Changing Numbers

=
g% SF-5
g

Soon

- — ()

Setup Procedure

( Power ON )

Input type: 5 (K thermocouple,
—300°F to 2,300°F)

Selecting Upper/Lower Limit:
Upper limit
Alarm 1 type:
Limit setting value: 100°F

12 Annunciator

3-2

Initial Setting
Level
( N\

(Set input specifications)

4
(Set limit specifications.)

\ 4
( Set alarm type )
(.

J

Adjustment
Level v

( Set limit setting value )

Y

Start operation

Numeric data and selections in each screen
can be changed by using the [A] and [ keys.

¢

Power ON )

Operation
Level

¥

F 25| PyiLimit setting value
n
u

Adjustment

* Press the [O] key for less than 1 s.

Level

display

= "
= L Add Adjustment level
=)
=
[}

Press the [O] key for

1 at least 3 s.
Initial Setting Control stops

Level

Check input type.

Set the limit as
an upper or
lower limit.

Check alarm type.

Operation
Level

Input type: 5

Selecting Upper/
Lower Limit HZ

Alarm 1 type: {2

Press the [O] key for

atleast 1 s.
__Oeration starts.
o
E Fooh PV/Limit setting value
JcJen n

Adjustment
Level

Use the [~ and
keys to set the limit
setting value to

Press the [O] key
for less than 1 s.

SFEP-5
M Limit setting value
585

100 °F.

Start operation. )




3.2 Setting the Input Type I

3.2 Setting the Input Type

H Input Type

The Controller supports three input types: platinum resistance
thermometer, thermocouple, and infrared thermosensor inputs. Set the
input type that matches the sensor that is used.

The following example shows how to set a K thermocouple for 0.0 to

Press the [ key to move from the operation level to the adjustment level.

Press the [Cl key for at least three seconds to move from the adjustment

level to the initial setting level.

Press the [&] key to enter the set value of the desired sensor.

o
Q
o
(9]
@)
o
®
=
Q
=2
(]
)

When you use a K thermocouple (0.0 to 900.0°F), enter 6 as the set value.

pressing the [C] or [ key.

900.0°F.

@ Operating Procedure
Operation Level 1.
=F -

| 1

= L

[ Jon Iyl

DoQ L

Adjustment Level 2.
=

gSLJgrn

CJCJon

1]

Initial Setting Level 3.
% = N _ I | nputtype

0O LN L

[ Jon C

||| -'

Hint:

% “N_ L

g Liv oL

555 b

List of Input Types

Input type Specifications | Set value Input temperature setting range
Platinum resis- Pt100 0 —200 to 850 (°C)/-300 to 1,500 (°F)
I:pce thermome- 1 ~199.9 t0 500.0 (°C)/~199.9 to 900.0 (°F)
2 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)
JPt100 3 -199.9 to 500.0 (°C)/—199.9 to 900.0 (°F)
4 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)

The key operation is fixed two seconds after the change, or by
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I SECTION 3 Basic Operation

Input type Specifications | Set value Input temperature setting range
Thermocouple K 5 —200 to 1,300 (°C)/-300 to 2,300 (°F)
6 —20.0 to 500.0 (°C)/0.0 to 900.0 (°F)
J 7 —100 to 850 (°C)/—100 to 1,500 (°F)
8 —20.0 to 400.0 (°C)/0.0 to 750.0 (°F)
T 9 —200 to 400 (°C)/~300 to 700 (°F)
10 ~199.9 to 400.0 (°C)/—~199.9 to 700.0 (°F)
E 11 0 to 600 (°C)/0 to 1,100 (°F)
12 —100 to 850 (°C)/—100 to 1,500 (°F)
13 —200 to 400 (°C)/—300 to 700 (°F)
14 ~199.9 to 400.0 (°C)/~199.9 to 700.0 (°F)
5 N 15 —200 to 1,300 (°C)/-300 to 2,300 (°F)
E R 16 0to 1,700 (°C)/0 to 3,000 (°F)
8 S 17 0to 1,700 (°C)/0 to 3,000 (°F)
% B 18 100 to 1,800 (°C)/300 to 3,200 (°F)
% ES1B Infrared 10to 70°C 19 0to 90 (°C)/0 to 190 (°F)
m l‘;;“perat”re Sen- 1750 t0 120°C 20 0o 120 (°C)/0 to 240 (°F)
115 to 165°C 21 0 to 165 (°C)/0 to 320 (°F)
140 to 260°C 22 0 to 260 (°C)/0 to 500 (°F)

* The default is 5.

e If a platinum resistance thermometer is mistakenly connected while a
setting for other than a platinum resistance thermometer is in effect,
5.ERR will be displayed. To clear the 5.EFF display, check the wiring and
then turn the power OFF and back ON.
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3.3 Selecting the Temperature Unit I

3.3 Selecting the Temperature Unit

B Temperature Unit

® Operating Procedure

Operation Level

Initial Setting Level

5 Tn_ L
S LINTLC
Jon C
[ [ ] =

Initial Setting Level

0od

l_11
oo
[Jon I
[ L

I

oooo

Temperature unit

 Either °C or °F can be selected as the temperature unit.

e Set the temperature unit in the “temperature unit” parameter of the

initial setting level. The default is F (°F).

The following example shows how to select °C as the temperature unit.

1. Press the [O] key to move from the operation level to the adjustment level.

2. Press the [O] key for at least three seconds to move from the adjustment

level to the initial setting level.

3. Select the “temperature unit” parameter by pressing the [ key.
Press the [A] or [ key to select either °C or °F.
C.°C

F:°F

4. To return to the operation level, press the [Ol key for at least one second.

o
Q
o
(9]
@)
o
®
=
Q
=2
(]
)
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I SECTION 3 Basic Operation

3.4 Using the Limit Controller Function

When the measured temperature (PV) exceeds the limit setting value,
the limit output relay turns OFF and the OUT1 operation indicator turns
ON. If the limit output relay turns OFF (limit alarm is ON), the limit
output relay will remain OFF until the operator checks operation
(performs resetting operation).

Before power
is turned ON Limit output relay ON Limit output relay OFF

Temperature in furnace

Limit setting value

———————————————— ~F---—-—---X-———-- Hysteresis

Control SP

A A
Power ON Malfunction

c
e
©
| .
()
Q
O
Q
@
©
m

H Selecting Upper/Lower Limit

* The upper/lower limit selection setting enables switching between upper
limit and lower limit operation.
* The default setting is for upper limit operation (high limit).

@ Operating Procedure
The following example shows how to select either upper or lower limit

operation.
Operation Level 1. Press the [O] key to move from the operation level to the adjustment level.
5F 5
—
COICd0n
o o Ll
Adjustment Level 2. Press the [O] key for at least three seconds to move from the adjustment
level to the initial setting level.
= oo g
= [N Ny
—
[ e o}
I — -
Initial Setting Level 3. Press [ key to select the Selecting Upper/Lower Limit setting.
—
= l_l"\ll'l':
—
Cron g
i —  —
= I, ’H:’ Switching Upper/ 4. Press the or key to select either upper (HC) or lower (La) limit
= = ~ | Lower Limit operation.
cgon LT
s R

5. To return to the operation level, press the [Ol key for at least one second.
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3.4 Using the Limit Controller Function I

B Changing the Limit Setting Value

* The operation level is displayed when the power is turned ON. The PV
is shown on the No. 1 display and the limit setting value is shown in the
bottom part of the display, but the limit setting value can only be
monitored in the operation level. The limit setting value can be changed
on the adjustment level's Limit Setting Value display.

* ltis not possible to switch to the adjustment level unless the "operation/
adjustment protect" parameter is set to 0, so this parameter must be set
to 0 in order to change the limit setting value. For details, refer to 4.8
Using the Key Protect Level.

* To change the limit setting value, press the or key in the "limit
setting value" parameter (in the adjustment level), and set the desired
set value. The new limit setting value will become effective two seconds

o
after you have specified the new value. g
. o
® Operating Procedure o
In this example, the limit setting value is changed from 0°F to 200°F. o
Normally, the "process value/limit setting value" parameter is displayed. g
The limit setting value is O°F. c"_)"
Operation Level 1. Press the [O] key to move from the operation level to the adjustment level. —
SF 5
—
—
|- ) In
o — —| Ll
Adjustment Level 2. Press the [<@ key to select the "limit setting value" parameter.
A
LR =X}
—
CICI0nm
 — —
Seerp_C 3. Use the [Al and ™ keys to set the limit setting value to 200°F.
= A it setting value
CJ1CJon [y
i = -] L
HoerCco_rC
S e
—
% amnm
o o o Ry N |
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I SECTION 3 Basic Operation

B Resetting the Limit Output
* When the Controller is in the operation level, the limit output can be
reset by pressing the Level/Reset Key for more than one second.
* The limit output reset operation resets the limit output and also resets
the annunciator alarm.
Note 1. If the limit status is OFF, the limit output will be reset and the
limit output relay will go ON.
If the limit status is still ON (i.e., if the PV still exceeds the limit
setting value), the limit output will not be reset.
Note 2. The annunciator alarm will be turned OFF regardless of the
limit status.
Note 3. When the limit output is being reset with an event input, the
event input can be received in the operation level, adjustment

C
S level, or protect level.
—
©
| .
()
o . Example Operation with an Upper (High) Limit
o =
(&) Limit setting value
-~ AT D R __Hysteresis
% \‘ . E S
Limit status ON
OFF —
Annunciator output ON
OFF
Limit output relay ON
OFF
(1) Reset (2) Reset (3) Reset
operation operation operation
(Cannot be (Can be (Cannot be
performed.) performed.) performed.)

@ Operating Procedure
The following example shows how to clear the limit output.

Operation level
(Monitor only.)

—_—— = — — [ —

= - | -
I 8 ECME Limit over I Press [O] key The limit output
EEE continuation time | | foratleast1s. is reset.
555
1 J
r—=—===T====== \
|
| %"FP-HL— Limit over |
= maximum value |
| |BE8=---- I
|
| S2°Fm_) -| Limitover I
| |2 P-Lo minimum value :
Sen
| B53
— o ——— )
G J




3.5 Alarm Outputs I

3.5 Alarm Outputs

e The alarm can be used in the E5CN-FR2LILIL] (equipped with 2

alarms).

Alarm outputs are determined by a combination of “alarm type,

alarm

value,” and “alarm hysteresis” alarm output conditions. For details, refer
to 4.2 Alarm Hysteresis.

e This section describes the “alarm type,” “alarm value,” “upper-limit
alarm” and “lower-limit alarm” parameters.
B Alarm Types
Alarm output operation
S Alarm type
value yp When alarm value | When alarm value
X is positive X is negative
0 Alarm function OFF Output OFF
1 (See Upper- and lower-limit on —LiHi= See note 2.
note 1.) (deviation) OFF ——45
2 Upper-limit (deviation) on | iXie on X
OFF 35 OFF SP
3 Lower-limit (deviation) on i Xie oN ! X e
OFF——5 OFF <P
4 (See Upper- and lower-limit L tH e See note 3.
- ON
note 1.) range (deviation) OFF —35
5 (See Upper- and lower-limit — L Hiee See note 4.
. ON H
note 1.) with standby OFF——35
sequence (deviation) See note 5.
6 Upper-limit with oN X i on X
standby sequence OFF <5 OFF =
(deviation)
7 Lower-limit with > X — X
ON ' ON
standby sequence OFF——%5 OFF Sp
(deviation)
8 Absolute-value upper- | x Xt
limit OFF —* 8§F :
9 Absolute-value lower- on PRV on e
limit OFF:é:— OFF:l—(')
10 Absolute-value upper- on e P
limit with standby oFF——I— ot
sequence
11 Absolute-value lower- oN X on Xt
limit with standby oFF ——1— orr—L——
sequence
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I SECTION 3 Basic Operation

Bl Alarm Values

_
~
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X
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)
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—
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|
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[
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X

——
J
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!
-
[
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Alarm lower
limit value

Alarm upper
limit value

Alarm value

Set
value

Alarm output operation

Alarm type When alarm value

X is negative

When alarm value
X is positive

12

Annunciator ---

Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

With set values 1, 4, and 5, the upper- and lower-limit values
can be set independently for each alarm type, and are
expressed as “L’ and “H”

Set value: 1 (Upper- and lower-limit alarm)

Case 1 Case 2 Case 3 (Always ON)

s B e 1 I f 1 H<0,L<0
L H SP SPL H H SP L

H<0,L>0

H LSP [H] = L]
H>0,L<0

SPH L |H| <L

Set value: 4 (Upper- and lower-limit range)

H<0,L>0 H>0,L<0
[Hf <L [H > |L|

Case 1 Case 2 Case 3 (Always OFF)

H<0,L<0

L HsP SPL H H sP L

H<0,L>0 H>0,L<0 :|_|: H<0,L>0
[Hl < L] [HI > L H LSP [H] > L]

H>0,L<0
SPH L [HI<]u

Set value: 5 (Upper- and lower-limit with standby sequence)

* For the lower-limit alarms in cases 1 and 2 above, the alarm
is always OFF if upper- and lower-limit hysteresis overlaps.

¢ |n case 3, the alarm is always OFF.

Set value: 5 (Upper- and lower-limit with standby sequence)

e The alarm is always OFF if upper- and lower-limit hysteresis
overlaps.

¢ Set the alarm type independently for each alarm in the “alarm 1 and 2
type” parameters in the initial setting level. The default settings are
Alarm 1 Type = 12 (annunciator alarm) and Alarm 2 Type = 2 (upper
limit alarm).

e Alarm values are indicated by “X” in the table on the previous page.
When the upper and lower limits are set independently, “H” is displayed
for upper limit values, and “L’ is displayed for lower limit values.

* To set the alarm value upper and lower limits for deviation, switch to the
adjustment level, set the upper limits in the "alarm value upper limit 1
and 2" parameters, and set the lower limits in the "alarm value lower
limit 1 and 2" parameters.



3.5 Alarm Outputs I

@ Operating Procedure

Operation Level

o — —
= F ‘_l C
o, b=
o= I

Adjustment Level

Operation Level

[ of [E—
= ( '_l C
o, Lo
EE (LI

Adjustment Level

=S Ot
0L JTou
O Jom

OO

SFC _
= R
[ Jon [N)
[ [ ]| L
SFC _
= | R
[ Jon 1
[ [ ]| (5]

Input type

Alarm 1 type

Alarm value 1

This procedure sets alarm 1 as an upper-limit alarm. The related
parameters and settings are shown below. The alarm is output when
the limit setting value is exceeded by 10°F. (In this example, the temper-
ature unit is °F.)

Alarm 1 type = 2 (Upper-limit alarm)

Alarm value 1= 10

1. Press the [O] key to move from the operation level to the adjustment level.

2. Press the [O] key for at least three seconds to move from the adjustment
level to the initial setting level.

3. Select the "alarm 1 type" parameter by pressing the [ key. Change the set
value to 2. The default value is 12 (Annunciator alarm).

o
Q
o
(9]
@)
o
®
=
Q
=2
(]
)

4. To return to the operation level, press the [Ol key for at least one second.

5. Press the [O] key to move from the operation level to the adjustment level.

6. Select the “alarm value 1” parameter by pressing the [ key.

7. Use the [Al key to set the parameter to 10.
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I SECTION 3 Basic Operation

B Annunciator
* The annunciator output is provided to notify the user when a limit has

been exceeded.

* This function can be used only when the alarm 1 type and alarm 2 type
are both set to 12 (annunciator alarm).

* The annunciator output is turned ON when the limit is exceeded and
turned OFF by the reset operation (i.e., by pressing the Reset Key for 1
second or more).

P
Limit setting value
Hysteresis
”””””””” e 1 e ~ S N
Py
S
15
| .
o Annunciator output ON
O OFF
9 Limit output relay ON
() F
m - ON
Limit status
OFF L
(1) Reset operation (3) Reset operation
(Annunciator output OFF) (Annunciator output OFF)

(2) Reset operation
(Annunciator output already OFF)
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SECTION 4
Applications Operations

This section describes each function in detail to help make the most of the
E5CN-FR Limit Controller's functionality and capabilities.

4.1 Shifting Input Values .........coooiiiiiiiiiiiiee e 4-2
Shifting INPULS......oeiiiie e, 4-2
How to Calculate Input Shift Values for a
2-point Shift ..o 4-4
4.2 Alarm HysSteresis ......cccuuveiiieiiiiiiiiieeeee e 4-7
Standby SEqUENCE .........eeviiiiiiieieiie e 4-7
Alarm LatCh .......eeeeeeiiiiii e 4-7
Close in Alarm/Open in Alarm ......cccccceeeeveecvvnveennenn. 4-8
4.3  Using Event INputs........ooveiiiiiiiiiieee 4-10
Event Input Functions...........cccco e 4-10
4.4  Monitoring the Limit Over Continuation Time ............. 4-12
Limit Over Continuation Time .........ccccoevveeeereinenn. 4-12
4.5  Monitoring the Limit Over Minimum/Maximum Value..4-14
Limit Over Minimum/Maximum Value.................... 4-14
4.6  Setting the Limit Output Operation at Startup............. 4-15
Restart Mode ... 4-15
4.7 Moving to the Advanced Function Setting Level......... 4-17
4.8 Using the Key Protect Level..........ccccceeveeiiiiiiiiiiniieee, 4-19
Protection ... 4-19
Entering the Password to Move to the
Protect Level.......ccuueiiiiiiiiiieeeeee e 4-20
Communications Operation Command to
Move to the Protect Level...........coooiiiiienennennnnn. 4-22
4.9 PV Change ColOr.......cccuiiiiiiiiiiieeiieee e 4-23
PV Color Change Function...........ccccoovveeiiiniinennnn. 4-23
SEHiNG co e 4-23




I SECTION 4 Applications Operations

4.1 Shifting Input Values

H Shifting Inputs
The input shift matched to the sensor currently selected in the “input
type” parameter is displayed.

Input type PRHbES Shift method Related parameters
set value

Resistance ther- 0to 18 One-point shift | Temperature input shift

mometer or ther- value

mocouple input

Infrared Ther- 19 to 22 Two-point shift | Upper-limit tempera-

mosensor ture input shift value
Lower-limit tempera-
ture input shift value

® One-point shift

= Temperature e With a 1-point shift, the value set for the “temperature input shift”’

L IN 1 | input shift parameter (adjustment level) is applied to each point in the entire
temperature input range. For example, if the input shift value is set to

1.2°C, the process value is treated as 201.2°C after the input shift is

g‘é’ applied when the measured process value is 200°C.
o
'5_9 Temperature
'95 A
a0
25 Upper limit f---------------
<O PP
After shifting

shifting

[

|

I

Before |
I

Input shift value !
|

Lower limit
0 A
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4.1 Shifting Input Values I

@ Operating Procedure
In this example, the input from a K sensor is shifted by 1°C.

Operation Level 1. Press the [O] key to move from the operation level to the adjustment level.
g7 ar
.
BES Cuu
Adjustment Level 2. Select the “temperature input shift” parameter by pressing the [ key.
E [
L
COCon
-
OT = p ([ | Temperature 3. Press the [A] or ] key to set 1.0.
= |input shift
% l_ l\,'_—'i Input sni
HE=S .0
0T - wMIC 4. To return to the operation level, press the [O] key. The process value is 1°C
H LN larger than before the shift was applied.
1 Jon [N)
[} [

Operation Level

|
J -

ar
[Ny

|ddy

® Two-point shift
¢ With an infrared thermosensor, separate shift values can be set for the

®)
ke
(0]
-
)
=
o
=
o

Suoned!

YTl Y] Upper-limit

Livnr tmperlature input upper limit and lower limit of the sensor input range. If different shift
sniit value

_ Lowerimit values are set for the upper limit and lower limit, then the slope of the

L N'_’u'_ tihfwtperlature input line will be different before and after applying the input shift. For
snirt value

example, if the upper-limit value is set to 2°C and the lower-limit value
is set to 1°C, the input temperature will be shifted by 1.5°C for a 50%
input, i.e., by the average of the upper-limit and lower-limit values.

* Set the upper-limit value in the “upper-limit temperature input shift
value” parameter and the lower-limit value in the “lower-limit temper-
ature input shift value” parameter.

Upper-limit temperature

Temperature input shift value
A p
Upper limit | ---------—@¢
After shifting

Before shifting

Lower limit
0

I

I

I

I

I

I

:

2> Input
Lower-limit temperature 1qq

input shift value
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H How to Calculate Input Shift Values for a 2-point Shift
When an ES1B Infrared Thermosensor is connected to the ESCN-FR,
an offset of several degrees to several tens of a degree can occur.
This offset occurs because a bias current for detecting a Limit
Controller sensor error flows to the output impedance of the ES1B
Infrared Thermosensor.

@ Preparations
1. Set a temperature range matching the input specifications of the infrared

temperature sensor.
2. Prepare a thermometer capable of measuring the temperature of the control
target as shown in so that a 1-point shift or 2-point shift can be carried out.
3. The E5CN-FRLICIPB have a built-in external power supply for ES1B Infrared
Thermosensors. These ESCN models can be used as the power supply
when using ES1B. When ES1B are used with other ESCN models, provide a
separate power supply for the Infrared Thermosensors.

(C) Control target

%)
c
i)
=
)
L
=1
(oY
<

Operations

B) Thermometer

(A) ESCN-FR Limit Controller

Figure 1 Offset Configuration for an Infrared Temperature Sensor

® Method for a 1-point Shift

1. In the configuration shown in Figure 1, adjust the temperature of the
controlled system so that it is near the limit setting value. Assume that the
control target temperature (C) and the thermocouple temperature (B) are the
same.

2. Check the control target temperature (B) and the Controller readout (A).
Subtract the Controller readout temperature (A) from the control target
temperature (B), and set . V5L and L N5H to the result as the input shift value.
The shift is illustrated in .
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4.1 Shifting Input Values I

3. Atfter setting the input shift values, check the Controller readout (A) and the
control target temperature (B). If they are almost the same, this completes
shifting the temperature input.

Controller readout (A)
A After shifting

Controller readout after
shifting (e.g., 120°C)

Controller readout before [-~-------->
shifting (e.g., 110°C)

Input shift value (e.g., 10°C)

! Before shifting

p» Control target temperature (B
0 Near limit setting g P ®)

value (e.g., 120°C)

Figure 2 lllustration of 1-Point Shift

@ Method for a 2-point Shift
Use a 2-point input shift if you want to increase the accuracy of the

readout values across the range of the sensor.

1. Adjust the Controller readout at two points, one near room temperature and
the other near the limit setting value temperature. To adjust the temperatures,
it is necessary to check the Controller readout (A) and the temperature of the
controlled system (B) with the controlled system's temperature near room
temperature and near the set point.

2. Then use the following formulas to calculate the upper-limit and lower-limit
temperature input shift values based on the readout temperatures and
desired temperatures.

The shift is illustrated in Figure 3.

Controller readout (A)
A
Set temperature upper .
limit YH (e.g., 260°C) After shifting

______________ Upper-limit temperature
Controller readout after -.___ input shift value cN5H

shifting (e.g., 110°C) Tl

Controller readout before - - - - - -----|------- -~ P
shifting (e.g., 105°C)
Controller readout before - - - - - - - - - -
shifting (e.g., 40°C) I
Controller readout after '
shifting (e.g., 25°C) 0 X1 Room temper-

Lower-limit ature (e.g., 25°C) x2 Near limit setting

temperature input Set temperature lower value (e.g., 110°C)
shift value CNSL  limit YL (e.g., 0°C)

Before shifting

» Control target temperature (B)

Figure 3 lllustration of 2-Point Shift
(1) Lower-limit temperature input shift value

"lllCl — LI _ _ _ _ o

LNal = o x{(X2-Y2) - (X1 = Y1)} + (X1 -Y1) (°C)
(2) Upper-limit temperature input shift value

CNSH = TH=YT o v2) - (X1 = Y1)} + (X1 = Y1) (°C)

Y2 -Y1
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3. After setting the calculated values to CNGL and [N5H, check the Limit
Controller readout (A) and control target temperature (B).

4. Here, offsets are set at two points, near room temperature and near the limit
setting value. To improve accuracy within the temperature measurement
range, another point in the measurement temperature range other than the
limit setting value should be set instead of room temperature.

® Example of a 2-point Temperature Input Shift
In this example, we use the ES1B with a 0 to 260°C specification. In

equations 1 and 2, the set temperature lower limit YL is 0°C and the set
temperature upper limit YH is 260°C. Check the temperature of the
control target.

The temperature input shift values can be calculated as shown below
when the Limit Controller readout Y1 is 40°C for a room temperature X1
of 25°C and when the Limit Controller readout Y2 is 105°C for a
Temperature near limit setting value X2 of 110°C.

Lower-limit Temperature Input Shift Value

gHT — — Lower-limit
SN - -
5 L IV L |temperature cnst = —9=40 1440 - 105) - (25 — 40)} + (25 — 40) = —27.3 (°C)
—— input shift value 105 - 40
i |

Upper-limit Temperature Input Shift Value

L — — Upper-limit

o TN | - 260 — 40

0oL an }ﬁ&ﬁesr:i:‘?:/iﬂue LNGH = 10540 x {(110 — 105) — (25 — 40)} + (25 — 40) = 52.7 (°C)
= 52N

(2]
cwn
ocC
=9
S
=5
82
<0
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4.2 Alarm Hysteresis I

4.2 Alarm Hysteresis

H Standby Sequence

@® Restart

Bl Alarm Latch

The hysteresis of alarm outputs when alarms are switched ON/OFF can
be set as follows:

Upper-limit alarm . Lower-limit alarm .
Alarm hysteresis Alarm hysteresis
»- » » >l
ON 777777777 s ON A
y A
OFF A OFF A
Alarm value Alarm value

Alarm hysteresis is set independently for each alarm in the “alarm
hysteresis 1" to “alarm hysteresis 2” parameters (advanced function
setting level).

The default value is 0.2 (°C or °F).

The standby sequence can be used so that an alarm will not be output
until the process value leaves the alarm range once and then enters it
again.

For example, with a lower limit alarm, the process value will normally be
below the limit setting value, i.e., within the alarm range, when the
power supply is turned ON, causing an alarm to be output.

If the lower limit alarm with a standby sequence is selected, an alarm
will not be output until the process value increases above the alarm set
value, i.e., until it leaves the alarm range, and then falls back below the
alarm set value.

The standby sequence is canceled when an alarm is output. It is,
however, restarted later by the “standby sequence reset” parameter
(advanced function setting level). For details, refer to the “standby
sequence reset” parameter in SECTION 5 Parameters.

The alarm latch can be used to keep the alarm output ON regardless of
the temperature once the alarm output has turned ON. The alarm
output will turn OFF when the power is turned OFF.

(The alarm output can also be turned OFF by switching to the initial
setting level, communications setting level, advanced function setting
level, or calibration level.)

When an Annunciator alarm is selected as the alarm type, this function
is disabled and not displayed.
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H Close in Alarm/Open in Alarm
* When “close in alarm” is set, the status of the alarm output function will

be output as is. When “open in alarm” is set, the status of the alarm
output function will be reversed before being output.

¢ Close in alarm/open in alarm can be set separately for each alarm.

* Close in alarm/open in alarm is set in the “alarm 1 open in alarm” to
“alarm 2 open in alarm” parameters (advanced function setting level).

e The default is N-a (close in alarm).

Setting Alarm status Alarm indicator Alarm output
Close inalarm | ON Lit ON
OFF Not lit OFF
Openinalarm | ON Lit OFF
OFF Not lit ON

¢ The alarm outputs will turn OFF (i.e., the relay contacts will open) when
power is interrupted and for about two seconds after the power is
turned ON regardless of the close in alarm/open in alarm setting.

® Summary of Alarm Operation
The following figure summarizes the operation of alarms when the

_ég alarm type is set to “lower-limit alarm with standby sequence” and
_E;‘g “close in alarm” is set.
a2
<O Alarm type: Lower-limit alarm with standby sequence
NN |
Alarm value - -----4 ”””f ”””” - ”’E ”””” I’

Alarm hysteresis

» Time

A
Standby sequence

canceled |_| ,,,,,,,, ON

Alarm OFF
I_l ffffffff ON (closed)
Output OFF (open)
Parameters
Symbol Parameter: Level Description
AL Hx Alarm 1 to 2 hysteresis: Advanced function setting Alarm
level
RESE Standby sequence: Advanced function setting level | Alarm
AL xN Alarm 1 to 2 open in alarm: Advanced function set- | Alarm
ting level

*= lto?
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@ Alarm Operation for Sensor Error and Display Range Exceeded
The following alarm operation will be performed when there is an input

error or the value exceeds the display range.

Error Alarm output
Input error Operating at abnormally high temperature
SERR
Over lower-limit indication range | Operating at abnormally low temperature
_'l_a -
Over upper-limit indication range | Operating at abnormally high temperature
'HL- -

4-9
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4.3 Using Event Inputs

B Event Input Functions
* An external input can be used to reset the limit output or clear the limit
over continuation time and limit over minimum/maximum value.
* There are two event inputs and each input can be assigned a separate
function.
* Assign functions to the event inputs with the "event input assignment 1"
and "event input assignment 2" parameters.

Setting item Set Value Settings
Event input assign- | NalNE None
1"_
ment 1 (£4 - 1) or RSEL Reset limit output

Event input assign-
ment 2 (£ -2) HCLR Clear the limit over continuation time and
limit over minimum/maximum value.

e When one event input is set to F5EE or HLL R, the other event input can
only be set to the other function.

* The limit output reset operation resets the limit output and also resets
the annunciator alarm. The operation is reset when the event input
changes from OFF to ON.

Note 1. If the limit status is OFF, the limit output will be reset and the
limit output relay will go ON.

Note 2. If the limit status is still ON (i.e., if the PV still exceeds the limit
setting value), the limit output will not be reset.

Note 3. The annunciator alarm will be turned OFF regardless of the
limit status.

e The limit over continuation time and the limit over minimum/maximum
value are cleared when the event input changes from OFF to ON.

* When an event input is used to clear the limit over continuation time
and the limit over minimum/maximum value, those values cannot be
cleared separately. (To clear one of these values independently, the
value must be cleared with the key operation.)

* The default setting is NaNE.

»
cw
oC
25
O®
B0
foxsl
<O
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4.3 Using Event Inputs I

@ Operating Procedure

Operation Level

o= — —
= F l_l C
o, =
o= I

Initial Setting Level

% N _ L
g L L_
98m S
5 oom
=N IiT=]7
CJon I
[ [ L
S oom
=N aliIn]’
3o - 169

0ooood

0o o000

0o o000

Input type

Advanced Function Setting Level

Event input
assignment 1

The following example shows how to set event input assignment 1 to
RSEE (reset limit output).

1. Press the [O] key to move from the operation level to the adjustment level.

2. To return to the initial setting level, press the [O] key for at least three
seconds.

3. Press the key to select the "move to advanced function setting level"
parameter.

4. Use the [A] and ] keys to input —169.
Move to the advanced function setting level by pressing the key or
touching no keys for at least two seconds.

5. Press the [0 key to select the "event input assignment 1" parameter.

6. Use the [Al and [&] keys to select F5EE.

ddy

(@)
O.
[©]
=
Q
=
o
>
(2]

suoleo||
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4.4 Monitoring the Limit Over Continuation Time

M Limit Over Continuation Time

* This function measures and displays the elapsed time that the process
value (PV) has exceeded the limit setting value. (The timer range is 0.
00 to 99. 59 (0 hours 0 minutes to 99 hours 59 minutes).)

* The timing method used for the limit over continuation time can be set
as shown below.

Set value Operation

LE Measures the time that the limit output relay is OFF
(limit alarm ON).

D

]
L.

,.-
Lm
A
]

Measures the time that the limit status is ON.

* The default setting is L.al/t.
* If the timer has been cleared or PV hasn't exceeded the limit setting

value even once since power was turned ON, "----" will be displayed for
the limit over continuation time on the No. 2 display.
e The limit over continuation time is initialized to the "----" display when

power is turned ON or when moving from initial setting level to
operation level (i.e., to software resets).

To clear the limit over continuation time, press both the (&l and Keys
together for at least one second while the limit over continuation time is
being displayed. (The timer can also be cleared using an event input.)

Press the [&] and [¥] Keys
for at least one second.

»
cw
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25
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Advanced Function Setting Level ¢ When the timing method is set to L.al/t, the timer operates as shown in
= L MLC) | Timing the following diagram.

= LJI_L |method . . .. .

= - Example Operation with Upper Limit and Timer Method = L.OUT
CJCJonm ) [N

o Y = A

PS

Limit setting value 150°F

1 / Hysteresis
- - - [ S E <

f

| i |
| b | 4 |
| | L
| | |
| | |

t t t »
| | |
I | |
| | |
| / R

Limit over continuation time " display } ! display /
1 1 —
| i
| | |
- ON I
Limit output relay —| _‘
OFF i I "
| | |
Reset Reset
operation operation Clear

operation
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4.4 Monitoring the Limit Over Continuation Time I

Advanced Function Setting Level

L """E I | Timing
method

@ Operating Procedure

Operation Level

I = MIZ |Limit over
L LTI | continuation
time

¢ When the timing method is set to L.5£ 5, the timer operates as shown in
the following diagram.
Example Operation with Upper Limit and Timer Method = L.STS

PS

s ssngvaero? \/ \/ \\Hyswregs
,,,,,,,,,,, LN SN
| |
I

v

Limit over continuation time | +____u gigpay d-i-s-;-:olay

. ON
Limit status

Clear operation

The following example shows how to monitor the limit over continuation
time.

1. Press the key in the operation level to select the limit over continuation
time.

2. The limit over continuation time will be shown on the No. 2 display (1 hour
59 minutes in this example).

4-13
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4.5 Monitoring the Limit Over Minimum/Maximum
Value

M Limit Over Minimum/Maximum Value

* When the "selecting upper/lower limit" parameter has been set for
upper limit (high) operation, this function records the maximum PV
when the PV exceeds the limit setting value and displays that peak
value as the limit over maximum value.

* When the "selecting upper/lower limit" parameter has been set for lower
limit (low) operation, this function records the minimum PV when the PV
is below the limit setting value and displays that lowest value as the
limit over minimum value.

* The displayable range of the limit over minimum/maximum value
depends on the decimal point position setting and input type setting.

* When the timer has been cleared or PV hasn't exceeded the limit

setting value even once since power was turned ON, "----" will be
displayed for the limit over minimum/maximum value on the No. 2
display.

e The limit over minimum/maximum value is initialized to the "----" display

when the power is turned ON or when moving from initial setting level to
operation level (i.e., software resets).

¢ To clear the limit over minimum/maximum value, press both the and
Keys together for at least one second while the limit over minimum/
maximum value is being displayed. (The maximum/minimum value can
also be cleared using an event input.)

»
cw
oC
25
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Limit over maximum value

Press the [A] and ] Keys
for at least one second.

=SFP-)l 5 Srp_ =
= - = Press the [A] and [¥] Keys = Lo
g — for at least one second. g —omn

! 50 o s s A

The following example shows how to monitor the limit over minimum/
maximum value.

0o ooodg
00
[y 3
(N ‘l

[ I g
s
0o oood
00 =
0y @
[ |

-
T

® Operating Procedure

Operation Level 1. Press the key in the operation level to select the limit over minimum/
Ser = maximum value.
= C
—
CICJ%w (rrr
s R N N |
SoF D - M, [Limitover 2. The limit over minimum/maximum value will be shown on the No. 2 display
= ~ | maximum value (a maximum value of 250 in this example).
CI1CJon jqn
s s B B N}
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4.6 Setting the Limit Output Operation at Startup I

4.6 Setting the Limit Output Operation at Startup

H Restart Mode

The Restart Mode setting is used to specify the status of the limit output

% ™M _l .
= AR ] when power is turned ON.
=8 Lot
Set value Operation
Calt The output status is determined by the relationship between the

limit setting value (SP) and the process value (PV) when the
power is turned ON. (See note.)

With an upper limit (high limit), the limit output will be OFF (limit
alarm ON) if the PV exceeds the SP.

SkaPf The Controller always starts with the limit output OFF when the
power is turned ON. The Controller can be put into monitor sta-
tus by resetting the limit output.

* The default setting is LoNE.

Note:If the power was interrupted when the limit alarm was ON (limit
output OFF), that alarm status will be maintained the next time
that power is turned ON and the Controller will start with the limit
alarm ON (limit output OFF). The following diagram shows an
example of operation at startup.

Operation with Restart Mode = CONT

E‘i{j’rfe?gﬁr Limit alarm OFF Limit alarm ON | Power OFF _ |Limit alarm ON| Limit alarm OFF
—0 o— —0 o— —0 o— —0 o0— —0 o0— —o o—
Limit setting
value
Temperature
in furnace
Control SP
~
\\
\\\
A A A A A
Power ON Malfunction Power Power ON  Reset operation

interruption  again
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I SECTION 4 Applications Operations

@ Operating Procedure

Operation Level

o T
’

= TN
% L~
CICJon q
Y s I
=M
= iy
—
ccon n
I — — | =
— — -
ZimZ
= orar
=
=== 169

= Tn_
5 LT LC
—

L

CIC 10
I —

Operation Level

=

0onoo

Jon I
o
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Initial Setting Level

Move to advanced
function setting level

Restart mode

The following example shows how to set the restart mode to 5taF.

1. Press the [O] key to move from the operation level to the adjustment level.

2. To return to the initial setting level, press the [O] key for at least three
seconds.

3. Press the key to select the "move to advanced function setting level"
parameter.

4. Use the [Al and ¥ keys to input —169.
Move to the advanced function setting level by pressing the key or
touching no keys for at least two seconds.

5. Select the "restart mode" parameter by pressing the [ key.

6. Press the (Al or M key to select either [alE or Gkaf.

7. To return to the initial setting level, press the [O] key for at least one second.

8. To return to the operation level, press the [O] key for at least one second.



4.7 Moving to the Advanced Function Setting Level I

4.7 Moving to the Advanced Function Setting Level

To move to the advanced function setting level, you must first cancel
the protection applied by the “initial setting/communications protect”
parameter.

In the default setting, the advanced function setting level is protected
and you cannot move to this setting level.

@ Operating Procedure
The following example shows how to clear initial setting/communica-

tions protection and move to the advanced function setting level and
operation level.

Operation Level 1. Press the [O] and keys simultaneously for at least three seconds in
Oor -1 operation level.
- ca
== Tk
Protect Level 2. The Controller moves to the protect level, and the “operation/adjustment
O = 1 | Operation/adjustment protect” parameter is displayed.
% L-' ,-' ,- ,: protect
[ 0
o . L or
O = = 1 | nitial setting/ 3. Press the key once to move to the “initial setting/communications gg
= |~ | communications ” ==
= NN protect protect” parameter. 20
O on ! o=
] | [ >0
3
=T 4. Set the set value to 0.
B LLT
CJom 1
I [ o
Operation Level 5. Press the [O] and keys simultaneously for at least one second to return
O = to the operation level.
. 53
=5=5 i
Adjustment Level 6. Move to the advanced function setting level.

TN Press the [O] key to move from the operation level to the adjustment level.

= N

L

O on

-

Initial Setting Level 7. To move to the initial setting level, press the (O] key for at least three
- seconds.

% N o_

S LiNTLC

BBz S

O o = 1/ | Move to advanced 8. Select the “move to advanced function setting level” parameter by pressing

a ey function setting level the key.

= L .

COden IE’EI

[ [ (R
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I SECTION 4 Applications Operations

Advanced function setting level 9. Press the ™ key, enter the password (-169), and then either press the
0 ML key or leave the setting for at least two seconds to move to the advanced
E I I\l - function setting level from the initial setting level.

Cdon g E E

[ ] o

Initial Setting Level 10.7To return to the initial setting level, press the [O] key for at least one second.
o TM L [

0oL~

Cdom C

[ -l

Operation Level 11.7To return to the operation level, press the [O] key for at least one second.
Ec’"’- I

. S

=5=5 itk

(2]
cwn
ocC
=9
S
=5
82
<0
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4.8 Using the Key Protect Level I

4.8 Using the Key Protect Level

B Protection

» To move to the protect level, press the [O] and @] keys simultaneously
for at least three seconds in operation level or adjustment level.

* The protect level protects parameters that are not changed during
Controller operation until operation is started to prevent them from
being modified unintentionally.
There are three types of protection: operation/adjustment protect, initial
setting/communications protect, and setting change protect.

* The protect level settings restrict the range of parameters that can be
used.

@ Operation/Adjustment Protect

-, The following table shows the relationship between set values and the
OO o LV .
g o range of protection.
i on 1
i ]
Set value
Level
0 1 2
Opera- | PV/Limit set- Can be dis- Can be dis- Can be dis-
tion ting value or played played played
level Limit setting
value
Others Can be dis- Can be dis- Cannot be dis-
played played played.
Adjustment level Can be dis- Cannot be dis- | Cannot be dis-
played and played. played.
changed

e Parameters are not protected when the set value is set to 0.

* The default is 0.

* To conform to FM standards (prevention of unintentional changes to
settings such as the limit setting value), use a protection setting of 1 or
2 during normal operation. With these protection settings, the Level/
Reset Key operates only as a reset key (resetting the limit output).
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@ Initial Setting/Communications Protect

5 - This protect level restricts movement to the initial setting level, commu-
E [ nications setting level, and advanced function setting level.

0 on [l

| !

Level

Set value

0

1

2

Initial setting level

Movement possi-
ble

Movement possi-
ble

Movement not
possible

Communications

Movement possi-

Movement possi-

Movement not

setting level ble ble possible
Advancedfunction | Movement possi- | Movement not Movement not
setting level ble possible possible
e The defaultis 1.
@ Setting Change Protect

= /L Ot This protect level restricts key operations.

= Iy

Ohe aFF Set value Description
OFF Settings can be changed using key operations.
ON Settings cannot be changed using key operations. (The protect

level settings, however, can be changed.)

* The default is OFF.
* The all protect indication (Qy) will light when setting change protect is
set.

»
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B Entering the Password to Move to the Protect Level
* Protect level can be moved to only by display the password display and
entering the correct password. (The user can set any password in the
“protect level password” parameter. If no password is set (i.e., if the
password is set to 0 in the “protect level password” parameter), the
password input display to move to protect level will not be displayed
and the protect level can be moved to directly.

® Operating Procedure
Use the following procedure to move to protect level.

Example with a Password of 1234

Operation Level 1. Press the [O] and [<2 keys simultaneously for at least three seconds to move

O = | PuiLimit from the operation level to the protect level.
% I _|| setting value

Ty
=565 i

2. Press the [Al key to set the parameter to 1234 (password input).

% Iy gy Move to protect
= T |leve

[ Jon Inl

- [H}
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4.8 Using the Key Protect Level I

=2 M= 3. Move to the “operation/adjustment protect” parameter by pressing the [O] or
o Liv_ . .
= e key or leaving the setting for at least two seconds.
i Jom [ :“1'
o o R
[ e Operation/adjustment
E L-’ ,’-" ,'-' ,’: protect
Con 1
] | L
Example with No Password Set
Operation Level Press the [C] and keys simultaneously for at least three seconds to move
Do from the operation level to the protect level.
=F =11 | PV/Limit set . ,‘ . . . .
5 I~ 1| point When a password is not set, the “operation/adjustment protect” parameter will
%%E nn be displayed.

- = Operation/adjustment
1 I-" "-’I: protect

@ Setting the Password
Operating Procedure

Use the following procedure to set the password to move to the protect
level.

(@)
Example To set the Password to 1234 gg
. el
Operation Level 1. Press the [O] and [ keys simultaneously for at least three seconds to move 52
O -I- from the operation level to the protect level. 8%
= Ca
- i
HHS LI
Protect Level 2. Select the “password to move to protect level” parameter by pressing the
O = == Operation/adjustment key.
O [y peratl / Y
= 11 |~ J— | protect
% ’_” ” ’_ protection
CJon 1
o [ o
S 01 | Password o move to 3. Press the [O] and [A] keys to set the parameter to 1234.
O TV L T | protectlevel (To prevent setting the password incorrectly, the [A] and [O] keys or ] and
e ha o [O] keys must be pressed simultaneously to set the password.)
T * Protection cannot be cleared or changed without the password. Be
oL careful not to forget it. If you forget the password, contact your
BEE iddH OMRON sales representative.
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B Communications Operation Command to Move to the Protect Level
* The Write Variable operation command can be used via communica-
tions to write the password to the “move to protect level” parameter.

When the correct password is written, the display will change to the

“operation/adjustment protect” parameter and writing the parameters in

the protect level will be enabled.

Note 1. If the Write Variable operation command is used to write the
wrong password to the “move to protect level” parameter after
the correct parameter has been written, the “move to protect
level” parameter will be displayed and any Write Variable
operation commands to write parameters in the protect level
will result in operation errors.

Note 2. If a password is not set or if it is set to 0, the display will
change to the “operation/adjustment protect” parameter and
writing the parameters in the protect level will be enabled
immediately.

»
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4.9 PV Change Color I

4.9 PV Change Color

H PV Color Change Function
Use the PV color change function to change the color of the PV display
(No. 1 display).
There are two display colors, red and green, and you can select from
the following three modes and six types.

PV change » Constant: This mode displays red or green all the time.
color * Linked to Alarm 1: This mode switches the PV display color from red to

-
i

it
-
P

'
[
O

green when alarm 1 turns ON or from green to red when alarm 1 turns
ON.

e Linked to Limit Status: This mode switches the PV display color
between red and green depending on the limit status.

* The default setting is L. - (Green — Red).
The following tables shows the display functions that can be set using
the PV color change function.

Mode Setting Lt LS Function
color

Fixed display | FEd Red Always red

LRM Green Always green
Linked to AR-0 Red to Green | Green when ALM1 indicator is
alarm 1 lit.

AL-R Green to Red | Red when ALM1 indicator is

lit.

Linked to limit | L.7-5 Red to Green | Green when limit status is
status ON.

LL-F Green to Red | Red when limit status is ON.

H Setting
The color is set so that it is linked to limit status and the indicator
switches from green to red (red when the limit status is ON).

® Operating Procedure
PV change color = L.[i - F (Green to Red)

Release the protection before setting the "PV change color" parameter
so that it is possible to move to the advanced function setting level.

Operation Level 1. Press the [O] key to move from the operation level to the adjustment level.
2% JcC
- tJ
58l
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Adjustment Level 2. Press the [O] key for at least three seconds to move from the adjustment
E I level to the initial setting level.

Lo

CCon

-

Initial Setting Level 3. Select the “move to advanced function setting level” parameter by pressing
= 1 the [<al key.

JLNTL

O on C

[ ~

= 51 = 1/ | Move to advanced 4. Use the &l key to enter “~169” (the password).

S lfg\’l‘;“o” setting Move to the advanced function setting level by pressing the [ key or
Ooe - [RY touching no keys for at least two seconds.

Advanced Function Setting Level 5, Select the “PV change color” parameter by pressing the [ key.

E YR
g L I\U: _I_’_
%%E DFF
O - =) [ PVchange 6. Press the [A] key to set the parameter to L.Li-F.
% IR l_-ll_ l-\ color
55 LL-F
Initial Setting Level 7. To return to the initial setting level, press the [O] key for at least one second.
=5 TN _ L
o L L
2] on C
s2 i pu
E=Ae] )
_8*@ Operation Level 8. To return to the operation level, press the [O key for at least one second.
82 9F  arC
<O 5 g
SEcIi

An operation example for setting the upper limit to L.Li-F (Green to
Red) (red when limit status is ON) is shown in the following diagram.

A
/NN
Limit setting value 3 1 ¥\—//}— N _ ﬂysteresis
| | | |
I [ | |
| | | |
| [ | |
| | | |
| | |
| ! ! |
| »
| | | | "
? ] :
PV change color Green | Red [Green]| Red |Green |
| 1 |
. ON ‘ |
Limit status OFF ! !_ |‘ l_‘
| |
- ON ! !
Limit output ! !
imit output - | ! _| |
(1) Reset  (2) Reset (3) Reset
operation  operation operation
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SECTION 5
Parameters

This section describes the ESCN-FR Limit Controller's parameter settings.
Use this section as a reference.

5.1

5.2
5.3
5.4
5.5
5.6
5.7

Conventions Used in this Section .........ccccocceeveiiieennn. 5-2
Meanings of Icons Used in this Section................. 5-2
About Related Parameter Displays .........cccccceveene 5-2
Order in Which Parameters Are Described
iN This SECiON .....oocveeiiiiiie e 5-2

Protect LeVEl ......coooi i 5-3

Operation Level........ccooiiiiiiiiiii e 5-6

Adjustment Level ........coooiieiiiiiieee e 5-9

Initial Setting Level........cococeeiie e 5-15

Advanced Function Setting Level .........cccceeviiierenee. 5-21

Communications Setting Level ..........cccccceviviiienenee 5-31
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I SECTION 5 Parameters

5.1 Conventions Used in this Section

® Meanings of Icons Used in this Section
/.\,___ Describes the functions of the parameter.

Function
Describes the setting range and default of the parameter.

O

Setting

“

Monitor

Used to indicate parameters used only for monitoring.

Describes the parameter settings, such as those for Operation

Commands, and procedures.

Operation
Used to indicate information on descriptions in which the parameter is

See used or the names of related parameters.

® About Related Parameter Displays
Parameters are displayed only when the conditions for use given on the

right of the parameter heading are satisfied. Protected parameters are
not displayed regardless of the conditions for use, but the settings of
these parameters are still valid.

= The input type parameter must be set to

LN Temperature |nput Shift thermocouple or resistance thermometer.
|

\ \ 1
Displayed symbol Parameter name Conditions for use
@ Order in Which Parameters Are Described in This Section
Parameters are described level by level.
The first page of each level describes the parameters in the level and
the procedure to switch between parameters.
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5.2 Protect Level I

5.2 Protect Level

Three levels of protection are provided on the ESCN-FR, operation/
adjustment protect, initial setting/communications protect, and setting
change protect. These protect levels prevent unwanted operation of the
keys on the front panel in varying degrees.

Power ON

v

Operation < > Adjustment Press the [O] + & keys;

Level Press the Level | display will flash.

[C] Key less than 1 s. ‘
F _aC]
£2
Press the [O] + [c&] Keys
for at least 3 s.

Press the [O] +
Keys for at least 1 s.

:] Control in Progress

To move from the operation level to the protect level, press [O] and
keys for three seconds or more.

Protect
Level

Protect Level
Page

7] Move to protect level
Displayed only when a password
is set.

AP | Operation/adjustment

Ses o] protect 5-4 ;JU
-
g [rre| Initial setting/ Q
S== | communications protect 5-4 3
@
S WEPE| Setting change protect —
BEes o F 5-4 o)
=
g FRLFP| Password to move to 5-5 w

protect level

Parameters that are protected will not be displayed and their settings
cannot be changed.



I SECTION 5 Parameters

d Y} The “password to move to protect
PHal Move to Protect Level level” password must not be set to 0.

The password to move to the protect level is entered for this parameter.
* The password to move to the protect level (i.e., the password set for the
[w “password to move to protect level” parameter) is entered for this
parameter.
e The “operation/adjustment protect” parameter will be displayed if the
correct password is entered.
Related Parameters

Function

See Password to move to protect level (protect level): Page 5-5
ofAPL Operation/Adjustment Protect

LLPE Initial Setting/Communications Protect

WEPE Setting Change Protect

These parameters specify the range of parameters to be protected.
Shaded settings indicate the defaults.
Operation/Adjustment Protect

I The following table shows the relationship between set values and the
Function range of protection.
([)) Set value
CT) & Level
- Settin 0 1 2
[eh) g
E Opera- PV/Limit Can be dis- Can be dis- Can be dis-
S tion Level | setting played played played
— value or
ch Limit set-
ting value
Others Can be dis- Can be dis- Cannot be dis-
played played played
Adjustment Level Can be dis- Cannot be dis- Cannot be dis-
played and played played
changed

* Parameters are not protected when the set value is set to 0.

e To conform to FM standards (prevention of unintentional changes to
settings such as the limit setting value), use a protection setting of 1 or
2 during normal operation. With these protection settings, the Level/
Reset Key operates only as a reset key (resetting the limit output).
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5.2 Protect Level I

Initial Setting/Communications Protect
This protect level restricts movement to the initial setting level, commu-
nications setting level, and advanced function setting level.

Set value
Level
0 1 2
Initial setting level | Movement possi- | Movement possi- | Movement not
ble ble possible
Communications Movement possi- | Movement possi- | Movement not
setting level ble ble possible
Advancedfunction | Movement possi- | Movement not Movement not
setting level ble possible possible

Setting Change Protect
Changes to settings using key operations are restricted.

Set value Description

OFF Settings can be changed using key operations.

ON Settings cannot be changed using key operations. (The protect
level settings, however, can be changed.)

* The all protect indication (Q) will light when setting is ON.

PRLP Password to Move to Protect Level

This parameter is used to set the password to move to the protect level. e
* To prevent setting the password incorrectly, the and [O] keys or S_D‘
I and [O] keys must be pressed simultaneously to set the password. QO
Function (BD
o]
a Setting range Default a
-1 t
Setting 999 to 9999 0

* Set this parameter to 0 when no password is to be set.
Related Parameters
See Move to protect level (protect level): Page 5-4
o Note: Protection cannot be cleared or changed without the password.
Be careful not to forget it. If you forget the password, contact
your OMRON sales representative.
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5.3 Operation Level

Display this level to perform control operations on the ESCN-FR. This is
a monitor-only level that allows monitoring of the process value, limit
setting value, limit over continuation time, and limit over minimum/
maximum value.

Power ON

—=

Operation y N Adjustment
Level Level

Press the [O] Key for at
least 1 s; display will flash.

Press the I
[O] Key less than 1 s. |
LA
Press the [O] Key =5

Press the [O] Key for at least 3 s.

for at least 1 s.

| Control stops. |

Control in progress

Initial Setting
Level

Communica-
tions Setting
evel

Press the = Control stopped
[O] Key for less than 1 s.

This level is displayed immediately after the power is turned ON.
To move to other levels, press the [O] key or the [O] and keys.
(Simultaneously)

Operation Level

Monitor-only

* Page
SF 3 -
= %9 PV/Limit setting value | |57

l
=F
s 5"’: Limit setting value 57
% ECME| Limit over 5-7
S55---- | continuation time

*@1
E*P-HC | Limit over 5-8
55%---- | maximum value
E"FP—,'_._% Limit over 5-8
588&---- | minimum value

I [==)




5.3 Operation Level I

P . The “additional PV display” parame-
Process Value/Limit Setting Value ter must be set 10 ON.

r~

The process value is displayed on the No. 1 display, and the limit
setting value is displayed on the No. 2 display.

Function The decimal point position is set automatically based on the selected
sensor.
Monitor range Unit
Monitor Process value Input indication range (See page A-11.) EU
Monitor range Unit
Limit setting value | Lower limit of input setting range to upper EU
limit of input setting range
Related Parameters
See Input type: Page 5-16
cp Limit setting Value The “additional PV display” parame-

ter must be set to OFF.

r~

The limit setting value is displayed on the No. 2 display.
The decimal point position is set automatically based on the selected

Function sensor.
El Monitor range Unit
Process value Input indication range (See page A-11.) EU
Monitor
ECME Limit Over Continuation Time

r~

Function

5]

Monitor

Measures the elapsed time that the process value has exceeded the
limit setting value and displays the total time on the No. 2 display.

Monitor range Unit

0.00 to 99.59 Hours.Minutes

5-7
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I SECTION 5 Parameters

The display format for the total time is hr.mn, where hr is hours and mn
is minutes.

When the total time exceeds 99 hours and 59 minutes, the value is
clamped at 99 hours and 59 minutes.

To clear the limit over continuation time, press both the (A] and Keys
together for at least one second while the limit over continuation time is
being displayed.

The limit over continuation time is initialized to the "----" display when
power is turned ON or when moving from initial setting level to
operation level (i.e., to software resets).

When the total time has been cleared or PV hasn't exceeded the limit
setting value even once since power was turned ON, "----" will be
displayed in the No. 2 display.

P-HC Limit Over Maximum Value
P-lao Limit Over Minimum Value

Function

o]

Monitor

5-8

When the process value exceeds the upper limit setting value (or falls
below the lower limit setting value), the maximum process value (or
minimum process value for a lower limit setting value) is recorded and
displayed in the No. 2 display.

Monitor range Unit
Limit over maxi- Input indication range (See page A-11.) EU
mum value
Limit over mini-
mum value

The decimal point position is set automatically based on the selected
sensor.

(If a sensor error has been detected, 5.7~ will be displayed.)

To clear the limit over minimum/maximum value, press both the and
Keys together for at least one second.

The limit over minimum/maximum value is initialized to the "----" display
when the power is turned ON or when moving from initial setting level to
operation level (i.e., software resets).

When the maximum/minimum value has been cleared or PV hasn't
exceeded the limit setting value even once since power was turned ON,

----" will be displayed in the No. 2 display.



5.4 Adjustment Level I

5.4 Adjustment Level

This level is used to set values such as the limit setting value, alarm
values, and input shift values.

Operation —> Adjustment
Level Level

Press the
[O] Key less than 1 s.

D Control in progress

e To move to the adjustment level from the operation level, press the [O]
key once.

* Adjustment level parameters can be changed after setting the
“operation/adjustment protect” parameter to 0. Displays and changing
levels are not possible if the “operation/adjustment protect” parameter
is set to 1 to 2. Protection is set in the protect level.

Adjustment Level

Page
Adjustment level
display Page
o ) Temperature 5-12)
Limit Setting 5-10| input shift

Value

Upper-limit tem- 5-1
perature input

shift value

Lower-limit 5-1
temperature

input shift value

Alarm Value 1 5-10!

Alarm Value 5-11
Upper Limit 1

Alarm Value 5-11
Lower Limit 1

Hysteresis 5-13

Communications

Alarm Value2  [5-11 Writing

@
4

Alarm Value 5-12
Upper Limit 2

Alarm Value 5-12
Lower Limit 2

5-9
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I SECTION 5 Parameters

L.Add

Adjustment Level Display

r—

Function

This parameter is displayed after moving to the adjustment level.

» This parameter indicates that the adjustment level has been entered.
(The “adjustment level” parameter will not be displayed again even if
the key is pressed in the adjustment level to scroll through the
parameters.)

SP-5

Limit Setting Value

r~

Sets the limit setting value.
¢ Sets the temperature at which the limit function operates.
* The decimal point position is set automatically based on the selected

Function sensor.
) Setting range Unit Default
Setti Lower limit of input setting range to upper limit | EU 0
etling of input setting range
Related Parameters
See Input type: Page 5-16
Alarm 1 must be assigned.
1 The alarm 1 type must not be set to
AL- 1 Alarm Value 1 an uppetr/lower limit alarm or annun-
ciator alarm.

Function

A

Setting

See

5-10

This parameter is set to one of the input values "X" in the alarm type

list.
¢ This parameter sets the alarm value for the alarm 1 output.
* The decimal point position is set automatically based on the selected

sensor.

Setting range Unit Default

—-1,999 to 9,999 EU 0

Related Parameters

Input type: Page 5-16, Alarm 1 type: Page 5-18 (initial setting level),
Standby sequence reset: Page 5-23, Alarm 1 open in alarm: Page 5-24,
Alarm 1 hysteresis: Page 5-25, Alarm 1 latch: Page 5-27 (advanced
function setting level)



5.4 Adjustment Level I

AL-2

Alarm Value 2

Alarm 2 must be assigned.

The alarm 2 type must not be set to
an uppet/lower limit alarm or annun-
ciator alarm.

r~

This parameter is set to one of the input values "X" in the alarm type

list.

* This parameter sets the alarm value for the alarm 2 output.
e The decimal point position is set automatically based on the selected

Function Sensor.
) Setting range Unit Default
Setting -1,999109,999 | EU 0
Related Parameters
See Input type: Page 5-16, Alarm 2 type: Page 5-20 (initial setting level),
Standby sequence reset: Page 5-23, Alarm 2 open in alarm: Page 5-24,
Alarm 2 hysteresis: Page 5-25, Alarm 2 latch: Page 5-27 (advanced
function setting level)
AL IH Alarm Value Upper Limit 1 Alarm 1 must be assigned.
The alarm 1 type must be set to
.. upper and lower limits, upper and
AL iL Alarm Value Lower Limit 1 lower limit range, or upper- and

lower-limit with standby sequence.

r~

Function

A

Setting

See

These parameters independently set the alarm value upper and lower
limits when the mode for setting the upper and lower limits is selected
for the "alarm 1 type" parameter (initial setting level).

e This parameter sets the upper and lower limit values of alarm 1.

* The decimal point position is set automatically based on the selected

sensor.

Setting range

Unit

Default

-1,999 to 9,999

EU

0

Related Parameters
Input type: Page 5-16, Alarm 1 type: Page 5-18 (initial setting level),
Standby sequence reset: Page 5-23, Alarm 1 open in alarm: Page 5-24,
Alarm 1 hysteresis: Page 5-25, Alarm 1 latch: Page 5-27 (advanced
function setting level)

5-11
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I SECTION 5 Parameters

ALCH Alarm Value Upper Limit 2 Alarm 2 must be assigned.
The alarm 2 type must be set to

upper and lower limits, upper and

ALCL Alarm Value Lower Limit 2 lower limit range, or upper- and
lower-limit alarm with standby
sequence.

These parameters independently set the alarm value upper and lower
limits when the mode for setting the upper and lower limits is selected
for the "alarm 2 type" parameter (initial setting level).

e This parameter sets the upper and lower limit values of alarm 2.

I * The decimal point position is set automatically based on the selected
Function sensor.
) Setting range Unit Default
. -1,999109,999 | EU 0
Setting

Related Parameters
See Input type: Page 5-16, Alarm 2 type: Page 5-20 (initial setting level),
o Standby sequence reset: Page 5-23, Alarm 2 open in alarm: Page 5-24,
Alarm 2 hysteresis: Page 5-25, Alarm 2 latch: Page 5-27 (advanced
function setting level)

The input type must be set to ther-

L NS Temperature Input Shift mocouple or resistance thermome-
ter.

Sometimes an error occurs between the process value and the actual
temperature. To offset this error, a compensated value can be obtained
by adding an input shift value to the input. The compensated value is
displayed as the measurement value and used for control.
* The entire input range is shifted by a fixed rate (1-point shift).
I e If the input shift value is set to —1°C, control will be performed for a
value 1°C lower than the measured temperature.

Function
a Setting range Unit Default
-199.91t0999.9 | °Cor°F 0
Setting
Related Parameters
See Input type (initial setting level): Page 5-16

5-12
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Upper-limit Temperature Input Shift Value The “input type” parameter must be
Lower-limit Temperature Input Shift Value

set for an infrared sensor.

r—

These parameters are used to shift the input temperature at two points:
an upper-limit temperature and a lower-limit temperature (as opposed
to the “temperature input shift” parameter, which shifts the input temper-
ature by setting the shift for only one point). A 2-point shift enables
more accurate offset of the input range compared with a 1-point shift if

the input shift values at the upper and lower limits differ.

point shift) of the input range.

This parameter sets input shift values for the upper and lower limits (2-

Function
a Setting range Unit Default
-199.9t0999.9 | °Cor °F 0.0
Setting
Related Parameters
See Input type (initial setting level): Page 5-16
H4Y5 Hysteresis
e This parameter sets a hysteresis value to stabilize operation at the limit
I status ON/OFF switching point.
Function
a Setting range Unit Default
-199.9t0999.9 | °Cor°F 1.0
Setting

5-13
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I SECTION 5 Parameters

IMWE Communications Writing Communications must be supported.

* This parameter enables/disables writing of parameters to the ESCN-FR

/V—— from the host (personal computer) using communications.
Function
Setting range Default
A ON: Writing enabled OFF
Setting OFF: Writing disabled

Related Parameters
See Communications Unit No., Communications baud rate, Communica-
o tions data length, Communications parity, Communications stop bits
(communications setting level): Page 5-31
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5.5 Initial Setting Level I

5.5 Initial Setting Level

This level is used to set up the basic Limit Controller specifications. In
this level, you can set the "input type" parameter to set the sensor input
to be connected, select upper limit or lower limit operation, set the
alarm types, and perform other operations.

Press the [O] Key

Power ON
for less than 1 s.

Operation ) >
Level

Adjustment

Press the [O] Key for at least
1 s; display will flash.
|

EF — 25+ Press the [O] Key for at

Press [O] Key for %%"5/ ‘ least 3 s.
atleast 1 s. ] | Control stops. |
l l Control in progress
Initial Setting prog
Level I | Control stopped

» Press the [O] key for at least 3 seconds to move from the adjustment
level to the initial setting level.

* The initial setting level is not displayed when the "initial/communica-
tions protect" parameter is set to 2. It can be used when the "initial/
communications protect" parameter is set to 0 or 1.

Initial Setting Level me)
Q
-
%
v Page D
g CN-H Inputtype ~
Sss 6 516 Q
ve »
E d - | Temperature unit 5-17
82 F
B
S | -HL| Selecting 5-17
Egg HC| Upper/Lower Limit
ve
% ALE ¢ Alarm 1 type 5-18
ve
% AL EZ Alarm 2 type 5-20
[= [T ‘_3
ve

¥ Move to advanced |5-20
S5=  {] function setting level
==l
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Input Type

This parameter sets the type of sensor.
When this parameter is changed, the limit setting value is initialized.

Function
* Set one of the set values from the following table.
() * The default setting is 5 (K thermocouple).

Setting * If a platinum resistance thermometer is mistakenly connected while a
setting for other than a platinum resistance thermometer is in effect,
5.ERR will be displayed. To clear the 5.EFF display, check the wiring and
then cycle the power.

Input type Specifications | Set value Input temperature range

Control- Platinum resis- Pt100 0 —200 to 850 (°C)/-300 to 1,500 (°F)

?gzmt: ::Sce thermome- 1 2199.9 to 500.0 (°C)/~199.9 to 900.0 (°F)

cour_)le/ 2 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)

gisc': JPt100 3 ~199.9 to 500.0 (°C)/~199.9 to 900.0 (°F)

Ther- 4 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)

mometer

Multi- Thermocouple K 5 -200 to 1,300 (°C)/~300 to 2,300 (°F)

inputs 6 —20.0 to 500.0 (°C)/0.0 to 900.0 (°F)

J 7 —100 to 850 (°C)/-100 to 1,500 (°F)
8 —20.0 to 400.0 (°C)/0.0 to 750.0 (°F)
T 9 —200 to 400 (°C)/-300 to 700 (°F)
10 ~199.9 to 400.0 (°C)/-199.9 to 700.0 (°F)
E 11 0 to 600 (°C)/0 to 1,100 (°F)
12 —100 to 850 (°C)/-100 to 1,500 (°F)
U 13 —200 to 400 (°C)/-300 to 700 (°F)
14 —199.9 to 400.0 (°C)/-199.9 to 700.0 (°F)
N 15 —200 to 1,300 (°C)/-300 to 2,300 (°F)
R 16 0 to 1,700 (°C)/0 to 3,000 (°F)
S 17 0 to 1,700 (°C)/0 to 3,000 (°F)
B 18 100 to 1,800 (°C)/300 to 3,200 (°F)
Infrared Ther- 10 to 70 (°C) 19 0 to 90 (°C)/0 to 190 (°F)
forg 6010 120 (°C) | 20 0 to 120 (°C)/0 to 240 (°F)
115t0 165 (°C) | 21 0 to 165 (°C)/0 to 320 (°F)
160 to 260 (°C) | 22 0 to 260 (°C)/0 to 500 (°F)
Related Parameters
See Temperature unit (initial setting level): Page 5-17
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5.5 Initial Setting Level I

d-u Temperature Unit
/\,___ ¢ Set the temperature input unit to either °C or °F.
Function
Setting range Default

. C:°C,F:°F F

Setting
Related Parameters

See Input type (initial setting level): Page 5-16
L-HL Selecting Upper/Lower Limit

This parameter sets whether the limit function operates as an upper-
I limit function or lower-limit function.

Function
Setting range Default
) g g
HC: Upper limit HC
Setting _
Lo Lower limit

-
o
L
o
3
@
—
@
@
%
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Alarm 1 Type

Alarm 1 must be assigned.

* Select one of the following three alarm 1 types:
Deviation, Deviation range, or Absolute value

Function
a Alarm output operation
Set Alarm type
Setti values yp When alarm value | When alarm value
etling X is positive X is negative
0 Alarm function OFF Output OFF
1 Upper- and lower- ON i LiHE See note 2.
limit oFF—} S;P
2 (See Upper-limit on X on  Xi=
note 1) OFF S!P OFF_I_S!P:
3 Lower-limit oN =i Xie= on ! X b
OFF——35 OFF op
4 (See Upper- and lower- Sl e See note 3.
note 1.) limit range OrF—1 -
5 (See Upper- and lower- —»} X: Hiee See note 4.
. . ON '
note 1.) limit with standby OFF —45
sequence See note 5.
6 Upper-limit with on X on X
standby sequence OFF 35 OFF =
7 Lower-limit with - X - X i
ON ' ON
standby sequence OFF ——45 OFF <5
8 Absolute-value on X v
upper-limit oFF——I— 82‘,:_[__(‘)_
9 Absolute-value X PRVAR,
lower-limit ot S s oL
10 Absolute-value oN X N e
upper-limit with orF——I— 8FF_[:(-)
standby sequence
11 Absolute-value ON X ON X
lower-limit with OFFII—6 OFF:I_(-)
standby sequence
12 Annunciator See page 3-12.

Note 1. With set values 1, 4 and 5, the upper- and lower- limit values
can be set independently for each alarm type, and are
expressed as “L” and “H.

5-18
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See

Note 2.

Note 3.

Note 4.

Note 5.

Set value: 1 (Upper- and lower-limit alarm)

Case 1 Case 2 Case 3 (Always ON)
[ o o1 H<0,L<0
L HSP SPL H H SPL
H<0,L>0 H>0,L<0 :‘i H<O0,L>0
IHl <L [HI > L H Lsp [HI = L]
i1 H>0,L<0
SPH L HI =<
Set value: 4 (Upper/Lower limit range)
Case 1 Case 2 Case 3 (Always OFF)
— H<0,L<0
L HSP SPL H H sP L
H<0,L>0 H>0,L<0 e N — H<0,L>0
[Hl <L [HI > L H LSP [H =L
H>0,L<0
SPH L HI <L

Set value: 5 (Upper- and lower-limit with standby sequence)

* For the lower-limit alarms in cases 1 and 2 above, the alarm
is normally OFF if upper- and lower-limit hysteresis overlaps.

¢ In case 3, the alarm is always OFF.

Set value: 5 (The alarm is always OFF if upper- and lower-limit

alarm hysteresis with standby sequence overlaps.)

The default value is 12 (Annunciator alarm).

Related Parameters

Alarm value 1: Page 5-10, Alarm value upper limit 1, Alarm value lower
limit 1: Page 5-11 (adjustment level)

Standby sequence reset: Page 5-23, Alarm 1 open in alarm: Page 5-24,
Alarm 1 hysteresis: Page 5-25, Alarm 1 latch: Page 5-27 (advanced
function setting level)

5-19
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I SECTION 5 Parameters

RLEP Alarm 2 Type Alarm 2 must be assigned.
* Select one of the following three alarm 2 types:
/ Deviation, Deviation range, or Absolute value
Function
* Refer to the alarm 1 type list.
() ¢ The default value is 2 (Upper-limit alarm).
Setting

Related Parameters
See Alarm value 2: Page 5-11, Alarm value upper limit 2, Alarm value lower
- limit 2: Page 5-12 (adjustment level)
Standby sequence reset: Page 5-23, Alarm 2 open in alarm: Page 5-24,
Alarm 2 hysteresis: Page 5-25, Alarm 2 latch: Page 5-27 (advanced
function setting level)

Ml : : The “initial setting/communications
AMa) Move to Advanced Function Setting Level orotect” parameter must be set o 0,
* Set the “move to advanced setting level” parameter set value to “~169.”
/ * Move to the advanced setting level either by pressing the key or [O]
Function key or by waiting for two seconds to elapse.

Related Parameter
See Initial setting/communications protect (protect level): Page 5-4
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5.6 Advanced Function Setting Level I

5.6 Advanced Function Setting Level

The advanced function setting level is used to optimize the Limit
Controller's performance. To move to this level, input the password
(“-169”) from the initial setting level.
To be able to enter the password, the “initial setting/communications
protect” parameter in the protect level must be set to 0.

* The parameters in this level can be used when the “initial setting/
communications protect” parameter is set to 0.

 To switch between setting levels, press the [O] key.

» To change set values, press the [Al and [¥] keys.

Press the [O] Key less than 1 s.*
Operation Adjustment

_LQ@_, Level
! ress the [O] Key for at

LAdJ least 1s; display will flash.
5= ' | Press the [O] Key for at
least 3 s.

000000

Press the [O] Key
for at least 1 s.

. . Communica-
Initial Setting Level tions Setting

Press the [O] Key less than 1 s.
Press the [O] Key Password input set value —169
for at least 1 s. v .
: Control in progress
Advanced Function

Setting Level | | Control stopped

o
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Advanced Function
Setting Level

Page

Parameter 500

initialization

Event input
assignment 1

H

(&)
oooo
pun]
b
-
>
QO
=
3
N
o
=l
Q
0

Event input Input error
§ assignment 2 output

Standby PV displa:

sequence 5-23 4 color Py

reset

Alarm 1 open 5-24

Restart Mode |5.29
5| in alarm

] Timing method

2 Moye tq
calibration level

Alarm 1
hysteresis

Alarm 2 open
#-3| in alarm

Alarm 2
hysteresis
Input digital
filter
5| Additional PV [0
Y display
Display auto-
°f return time
n -
) LNCE Parameter Initialization
)
£
S * This parameter returns all parameter settings to their defaults.
E /  After the initialization, the set value automatically turns oF F.
o Function
a Setting range Default
S aF F: Initialization is not executed. afF
etting
FHLE: Initializes to the factory settings described in the manual.
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EV-1 Event Input Assignment 1 Event inputs must be supported.
EV-2 Event Input Assignment 2
* An external input can be used to reset the limit output or clear the limit
/ over continuation time and limit over minimum/maximum value.
Function * Defaults: NoNE
A Setting item Set value Settings
Setting Event input assign- | NolE None

ment 1 (V- {) or
Event input assign-
ment 2 (V' -C) HELR Clear the limit over continuation time and
limit over minimum/maximum value.

RAEE Reset limit output

The alarm 1 or 2 type must be set to
RESE Standby Sequence Reset a type with a standby sequence.

e This parameter selects the conditions for enabling reset after the
/ standby sequence of the alarm has been canceled.
Function * Output is turned OFF when switching to the initial setting level, commu-
nications setting level, advanced function setting level, or calibration
level.
* Condition A
When control started (including initial operation after power was turned ;DU
ON), the limit setting value changed and the alarm value (including E
alarm value upper/lower limit) or input shift value (upper/lower-limit 3
temperature input shift value) changed as well. 9,.
» Condition B Q
Power ON -

* The following example shows the reset action when the alarm type is
lower-limit alarm with standby sequence.

Condition A only

Limit setting value Y
Alarm . !

(after change) .
Alarm hysteresis

|
I 1
I 1
I 1
I 1
Condmor] A ! O: Standby sequence canceled
.1 @: Standby sequence reset
-
I 1
I 1

Alarm |- /= --~-- -
I
I
I

Alarm output: |—| ! |—|

Condition A '

Alarm output: 1 |_|—,_|—
Condition B

5-23
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Setting range Default

|

Setting

f: Condition A, &: Condition B A

* Related Parameters
See * Alarm 1 to 2 type (initial setting level): Page 5-18 to 5-20
e Alarm 1 to 2 latch (advanced function setting level): Page 5-27

N Alarm 1 Open in Alarm Alarm 1 must be assigned.
2N Alarm 2 Open in Alarm Alarm 2 must be assigned.

* These parameters set the output status for alarm 1 and alarm 2

/ settings.

* When the "alarm 1 open in alarm" parameter is set to "open in alarm,"

Function
the input error output is also set to "open in alarm."

* When “close in alarm” is set, the status of the alarm output function will
be output as is. When “open in alarm” is set, the status of the alarm
output function will be reversed before being output. The following table
shows the relationship between alarm output functions, alarm output
and output LCDs.

Alarm output operation Alarm output | Output LCDs
a Close inalarm | ON ON Lit
Setting OFF OFF Not lit
Openinalarm | ON OFF Lit
(79}
= OFF ON Not lit
()
)
()
& Setting range Default
E N-o: Close in alarm, N-L: Open in alarm N-o
©
o

Related Parameters
See Alarm value 1 and 2: Page 5-10 to 5-11, Alarm value upper limit 1 and
- 2, Alarm value lower limit 1 and 2: Page 5-11 to 5-12 (operation level),
Alarm 1 and 2 type (initial setting level): Page 5-18 to 5-20, Standby
sequence reset: Page 5-23, Alarm 1 and 2 hysteresis: Page 5-25,
Alarm 1 and 2 latch: Page 5-27 (advanced function setting level)
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ALH I
ALHZ

Alarm 1 Hysteresis

Alarm 2 Hysteresis

Alarm 1 must be assigned and the
alarm 1 type must not be 0 or 12.

Alarm 2 must be assigned and the
alarm 2 type must not be 0 or 12.

r~

* These parameters set the alarm 1 and 2 hysteresis.

Function

Setting range Unit Default
a 0.110999.9 °Cor°F 0.2

Setting
Related Parameters

See Alarm value 1 and 2: Page 5-10 to 5-11, Alarm value upper limit 1 and
2, Alarm value lower limit 1 and 2: Page 5-11 to 5-12 (adjustment level),
Alarm 1 and 2 type (initial setting level): Page 5-18 to 5-20, Standby
sequence reset: Page 5-23, Alarm 1 and 2 open in alarm: Page 5-24,
Alarm 1 and 2 latch: Page 5-27 (advanced function setting level)

LNF Input Digital Filter

r—

Function

A

Setting

* This parameter sets the time constant for the input digital filter. The
following diagram shows the effect on data after passing through the

digital filter:

PV before passing through filter

PV after passing through filter

0.63 A

(Time
constant)

Input digital filter

* Time

Setting range

Unit

Default

0.0 t0 999.9

Second

0.0
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Py Rd

Additional PV Display

r~

This parameter specifies whether or not to add a PV display to the
operation level's limit setting value (monitor) display.
Turn this parameter ON for a PV/Limit Setting Value display or OFF for

Function
the Limit Setting Value only display.
@ Setting range Default
Setting alN: PV/Limit setting value display ol
aF F: Limit setting value display
REL Automatic Display Return Time

~

Function

@

Setting

5-26

¢ When the Controller is in the operation level or adjustment level and no
keys have been pressed for the time set for this parameter, the display
automatically returns to the PV/Limit Setting Value display or Limit
Setting Value display.

¢ The automatic display return time is disabled when the parameter is set
to OFF. (In that case, the display will not be automatically switched.)

Setting range Unit Default

OFF, 1 to 99 Second aFF
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RILE
R2LE

Alarm 1 Latch
Alarm 2 Latch

Alarm 1 must be assigned and the
alarm 1 type must not be 0 or 12.

Alarm 2 must be assigned and the
alarm 2 type must not be 0 or 12.

r~

¢ When a parameter is set to ON, once the alarm function has turned ON
it is held until the power is turned OFF. The latch can be canceled,
however, by switching to the initial setting level, communications setting

Function
level, advanced function setting level, or calibration level.
 If alarm outputs are set to “close in alarm,” the outputs are kept closed.
If they are set to “open in alarm,” they are kept open.
a Setting range Default
olN: Enabled, oF F: Disabled ofF
Setting
Related Parameters
See Alarm value 1 and 2: Page 5-10 to 5-11, Alarm value upper limit 1 and
- 2, Alarm value lower limit 1 and 2: Page 5-11 to 5-12 (adjustment level),
Alarm 1 and 2 type (initial setting level): Page 5-18 to 5-20, Standby
sequence reset: Page 5-23, Alarm 1 and 2 open in alarm: Page 5-24,
Alarm 1 and 2 hysteresis: Page 5-25 (advanced function setting level)
CERa Input Error Output Alarm 1 must be assigned.

r~

Function

A

Setting

e When this parameter is set to ON, alarm 1 output turns ON for input
errors.
The alarm 1 operation indicator will not light.

e The alarm 1 output is an OR output of alarm 1 and input error.

* Qutput is turned OFF when switching to the initial setting level, commu-
nications setting level, advanced function setting level, or calibration
level.

Setting range

Default

ol:

Enabled, of F: Disabled

oFF
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I SECTION 5 Parameters

LolR PV Change Color

Function

O

Setting

5-28

Use the PV color change function to change the color of the PV display
(No. 1 display).

There are two display colors, red and green, and you can select from
the following three modes and six types.

Constant: This mode displays red or green all the time.

Linked to Alarm 1: This mode switches the PV display color from red to
green when alarm 1 turns ON or from green to red when alarm 1 turns
ON.

Linked to Limit Status: This mode switches the PV display color
between red and green depending on the limit status.

The default setting is L.l -7 (Green — Red).

The following table shows the display functions that can be set using
the PV color change function.

Mode Setting Indicator Function
color
Fixed display REd Red Always red
LRN Green Always green
Linked to alarm 1 | A.F-0 Red to Green when ALM1 indicator
Green is lit.
AL-F Green to Red when ALM1 indicator is
Red lit.
Linked to limit LR-0 Red to Green when limit status is
status Green ON.
LL-F Green to Red when limit status is ON.
Red
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RMd

Restart Mode

r~

Function

@

Setting

e This parameter specifies the operation of the limit output after the
power is turned ON.

Set value

Operation

The output status is determined by the relationship between
the limit setting value and the process value when the power is
turned ON. (See note.)

Operation when an upper limit is used:

Limit output OFF when PV > SP

Limit output ON when PV < SP

Staof

When the power is turned ON, the Controller always starts with
the limit output OFF. The Controller can be put into alarm sta-
tus by resetting the limit output.

Note: If the power was interrupted when the limit alarm was ON (limit
output OFF), that alarm status will be maintained the next time
that power is turned ON and the Controller will start with the limit
alarm ON (limit output OFF).

Timing Method

Function

@

Setting

* This parameter sets the timing method used to calculate the limit over
continuation time.

Set value Operation
L.allk ¢ Measures the time that the limit alarm is ON (limit output
OFF).
e Timing will continue while the limit alarm is ON (limit output
OFF), even if the limit status returned to OFF.
L.5ES * Measures the time that the limit status is ON.

5-29
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I SECTION 5 Parameters

Initial setting/communications protect

LMoV Move to Calibration Level must b 0.

This parameter sets the password to move to the calibration level.

* Set the password to move to the calibration level. The password is
/ 1201.
Function * Move to the calibration level either by pressing the key or [C] key or

by waiting for two seconds to elapse.
Related Parameter
See Initial setting/communications protect (protect level): Page 5-15
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5.7 Communications Setting Level

PSEL Protocol Setting Communications must be supported.
t-Nao Communications Unit No.
bPS Communications Baud Rate
LEN Communications Data Length CompoWay/F must be selected as the protocol.
ChCE Communications Stop Bits CompoWay/F must be selected as the protocol.
PREY Communications Parity
Sdi Send Data Wait Time

» Each parameter is enabled when the power is reset.
[\”— e Match the communications specifications of the ES5CN-FR Limit
Function Controller and the host computer. If multiple devices are connected,

ensure that the communications specifications for all devices in the
system (except the Communications unit number) are the same.

& ltem Symbol Set values Settings Default
Setting Protocol setting | PGEL CWF, Mad CompoWay/F, | LWF
Modbus
Communica- t-No 0to 99 0to 99 {
tions Unit No.
Communica- hP5 1.2,24,4.8,96, | 1.2,24,4.8, 9h
tions baud rate 19.2, 0r 38.4 9.6, 19.2, or
kbit/s 38.4 (kbit/s
(Kbit/s) (Kbit/s) -
Communica- LEN 7, 8 (bit) 7, 8 (bit) n S_D‘
tions data length Q
Stop bits ShCE 1,2 1,2 c CBD
Communica- PREY NoNE, EVEN, None, Even, EVEN 6"
tions parity add Odd —
w
Send data wait Sk 0to 99 0to 99 (ms) o
time
Related Parameter
See Communications writing (adjustment level): Page 5-14
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SECTION 6
CALIBRATION

This section explains how to calibrate the Limit Controller.

6.1  Parameter Structure ........cccoceeeiiiiii i 6-2
6.2 User Calibration.........ccccoeviiiiiiiieee e 6-4
Calibrating INPUtS........cocciiiiiiii e 6-4
Registering Calibration Data............ccccoecevriiierennee. 6-4
6.3 Thermocouple Calibration ..........cccceeeiiiieeiiiniinee e 6-5
Preparations ..........occeeeiiiiiiieie e 6-5
6.4 Platinum Resistance Thermometer Calibration............. 6-8
6.5 Checking Indication ACCUracCy........ccccocevercrveerineeernenn. 6-10
Thermocouple or Infrared Temperature Sensor..6-10
Platinum Resistance Thermometer ..................... 6-10
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6.1 Parameter Structure

* To execute user calibration, enter the password “1201” at the “move to
calibration level” parameter in the advanced function setting level. The
mode will be changed to the calibration mode, and AddJ will be
displayed.

* The “move to calibration level” parameter may not be displayed when
the user is doing the calibration for the first time. If this happens, set the
“initial/communications protect” parameter in the protect level to 0
before moving to the advanced function setting level.

* The calibration mode is ended by turning the power OFF.

* The parameter calibrations in the calibration mode are structured as
shown in the following diagram.
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Controllers with Thermocouple/Resistance Thermometer Multi-inputs

Advanced Function
Setting Level

= ) . )
g Add Moves automatically according to input type.
g:l&n mn
s s | =)
|~ "[Platinum resistance — | |~ Thermocouple or infrared” |
L _ [|thermometer  _ __ _ _ _| I L _ lemperature sensor __ _ _ _|
0: Pt100 1: Pt100 5:K 6:K 19: 10 to 70 (°C)
2: Pt100 7:J 8:J 20: 60 to 120 (°C)
3: JPt100 11:E 9,10: T 21:115t0 165 (°C)
4: JPt100 12:L 13,14:U 22: 140 to 260 (°C)
15:N 16: R
17:S
18:B
v v A A
g P3580 g FIRO 8 k 54 S £ M
— — — —
==l =25 626b S22569A5 S ]
A4 A 4 Y Y
%Pl’ﬂ %:lﬂ %.’:-E EE-E
B85 4543 B2E5 4543 =255 2958 =255 0200
y A 4 A
g Phil g Phil g [ 54
— — —
BB 1544 BB 15y EE5ea6A 13
A 4 A 4 A
S PL O S PL O =N
=] =] =]
S5 yoa3 S8 4083 B85 29uE
A A
S hLAS S hLAS
= =
5565 3568 5583 3568
A4 l l
A
% 5":‘\
=
Cen -
= — i

When calibration has been performed after purchase, the user
calibration information shown in the following illustration will be
displayed when moving to the calibration level.

00 0000

A dot is displayed.
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6.2 User Calibration

The E5CN-FR Limit Controller is correctly calibrated before it is shipped
from the factory, and normally need not be calibrated by the user.

If the Controller must be calibrated by the user, use the user-calibration
function provided to calibrate the temperature input. OMRON, however,
cannot ensure the results of calibration by the user. Also, calibration
data is overwritten with the latest calibration results. The default
calibration settings cannot be restored after user calibration. Perform
user calibration with care.

@ Calibrating Inputs
The input type selected in the parameter is used for calibration. The

input types are as follows:
e Thermocouple: 14 types
* Infrared temperature sensor: 4 types
¢ Platinum resistance thermometer: 5 types

@ Registering Calibration Data
The new calibration data for each item is temporarily registered. It can

be officially registered as calibration data only when all items have been
calibrated to new values. Therefore, be sure to temporarily register all
items when you perform the calibration. When the data is registered, it
is also recorded that user calibration has been performed.

Prepare separate measuring devices and equipment for calibration. For
details on how to handle measuring devices and equipment, refer to the
respective instruction manuals.
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6.3 Thermocouple Calibration I

6.3 Thermocouple Calibration

» Calibrate according to the type of thermocouple: thermocouple 1 group
(input types 5, 7, 11, 12, 15) and thermocouple 2 group (input types 6,
8,9,10, 13, 14,16, 17, 18, 19, 20, 21, 22).

* When calibrating, do not cover the bottom of the Controller. Also, do not
touch input terminals (terminals 4 and 5 on the ESCN-FR) or the
compensating conductors.

@ Preparations

E5CN-FR

—
Input power supply
L

Cold junction
compensator

0°C/32°F

Compensating conductor
e Set the cold junction compensator designed for compensation of
internal thermocouples to 0°C. Make sure that internal thermocouples
are disabled (i.e., that tips are open).
* In the above figure, STV indicates a standard DC current/voltage

source.
* Use the compensating conductor designed for the selected thermo-
couple. When thermocouples R, S, E, or B or an infrared temperature
sensor is used, the cold junction compensator and the compensating
conductor can be substituted with the cold junction compensator and
the compensating conductor for thermocouple K.
Connecting the Cold Junction Compensator
Correct process values cannot be obtained if you touch the contact
ends of the compensating conductor during calibration of a thermo-
couple. Accordingly, short-circuit (enable) or open (disable) the tip of
the thermocouple inside the cold junction compensator as shown in the
figure below to create a contact or non-contact state for the cold

Q)
junction compensator. >
—
I I oY)
Cold junction compensator Cold junction compensator T

CEE— . CE—
' o Short-circuit < j_>|
E5CN-FR 0°C/32°F E5CN-FR 0°C/32°F Open —
O T e o O

- -
;} Z

Compensating conductor Compensating conductor
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Input types 5, 7, 11, 12, 15:

5L Cu

i N A |
58 hSAS
Input types 6, 8, 9, 10, 13, 14, 16,
17,18, 19, 20, 21, 22:
5L T

g L _I__l
e ECJ20
oL _C
= [N}
= 2988

Input types 6, 8, 9, 10, 13, 14,

16,17, 18, 19, 20, 21, and 22 only:

6-6

The following example shows how to calibrate the temperature input
when the input type is set to thermocouple or infrared temperature
sensor.

1. Connect the power supply.

2. Connect a standard DC current/voltage source (STV), precision digital
multimeter (DMM), and contact junction compensator (e.g., a zero controller
as in the figure) to the thermocouple input terminals, as shown in the figure
below.

STV

DMM [

Leave open.
N _| Zero
— controller

OUTPUT INPUT \ .
Compensating conductor of currently

selected thermocouple

Use K thermocouple compensating
conductor for E, R, S, and B thermocouples
and for an infrared temperature sensor.

3. Turn the power ON.

4. Move to the calibration level.
This starts the 30-minute aging timer. This timer provides an approximate
timer for aging. After 30 minutes have elapsed, the No. 2 display changes to
0. You can advance to the next step in this procedure even if 0 is not
displayed.

5. When the [<@l key is pressed, the status changes as shown to the left.
The No. 2 display at this time shows the currently entered count value in
hexadecimal. Set the STV as follows:

* Input types 5, 7, 11, 12, 15: Set to 54 mV.

* Input types 6, 8, 9, 10, 13, 14, 16, 17, 18, 19, 20, 21, 22: Set to 24 mV.
Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

6. When the [<2 key is pressed, the status changes as shown to the left.
Set the STV to -6 mV.
Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

7. Press the key. The display changes as shown on the left for input types
6,8,9,10, 13, 14,16, 17, 18, 19, 20, 21, and 22. Set the STV to 54 mV.
Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.
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Input types 6, 8, 9, 10, 13, 14, 8. Press the [ key. The display changes as shown on the left for input types
16,17,18, 19, 20, 21, and 22 only: 6,8,9,10, 13, 14, 16, 17, 18, 19, 20, 21, and 22. Set the STV to -6 mV.

— Allow the count value on the No. 2 display to fully stabilize, then press the
(n} key to temporarily register the calibration settings.

cShRE If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

00oood

oo
02 ™=

9. When the [<a key is pressed, the status changes as shown to the left.

~
{
_

000000
2
|~

g
0e
)

10.Change the wiring as follows:

Open in non-connected state

STV  [...... :

: e
DMM . [
E:a;

Short-circuit
Y Zero
[ —

controller
OUTPUT INPUT \ )

Compensating conductor of currently
selected thermocouple

Use K thermocouple compensating
conductor for E, R, S, and B thermocouples
and for an infrared temperature sensor.

Disconnect the STV to enable the thermocouple of the cold junction com-
pensator. When doing this, be sure to disconnect the wiring on the STV
side.

11.Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.

12.When the [ key is pressed, the status changes as shown to the left.

\ The data to be temporarily registered is not displayed if it is not complete.

N o Press the key. The No. 2 display changes to Y£5. Release the key and
wait two seconds or press the (<@l key. This stores the temporarily registered
calibration data to EEPROM. To cancel the saving of temporarily registered
calibration data to EEPROM, press the <&l key (while Na is displayed in the
No. 2 display) without pressing the (Al key.

13.The calibration mode is ended by turning the power OFF.

0ooooo

0
>
=
w
oy
>
-
O
pa

6-7



Z
o
|_
<
o
o
—l
<C
O

I SECTION 6 CALIBRATION

6.4 Platinum Resistance Thermometer Calibration
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The following example shows how to calibrate the temperature input
when the input type is set to a resistance thermometer.
Use connecting wires of the same wire material and thickness.

1.
2.

Connect the power supply.

Connect a precision resistance box (called a “6-dial” in this manual) to the
platinum resistance thermometer input terminals, as shown in the following
diagram.

E5CN-FR

—>
Input power supply
—

6-dial

Turn the power ON.

Move to the calibration level.

This starts the 30-minute aging timer. This timer provides an approximate
timer for aging. After 30 minutes have elapsed, the No. 2 display changes to
0. You can advance to the next step in this procedure even if 0 is not
displayed.

Execute calibration for the main input.

Press the (<] key to display the count value for each input type.

The No. 2 display at this time shows the currently entered count value in
hexadecimal. Set the 6-dial as follows:

* Input type 0: 390 Q

e Inputtype 1,2, 3 0or4: 280 Q

Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

When the [<@l key is pressed, the status changes as shown to the left.

Set the 6-dial to 10 Q.

Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

Next calibrate the B-B' input.
Change the connections as follows:

E5CN-FR

—>
Input power supply
—

6-dial
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0ooooo

0ooooo

0ooooo

8. When the [ key is pressed, the status changes as shown to the left.
Set the 6-dial to 10 Q.
Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

9. When the [ key is pressed, the status changes as shown to the left.
Short-circuit the 6-dial terminals to set 0 Q.
* The 6-dial terminals must be short-circuited, because it is otherwise

impossible to set 0 Q for the 6-dial.

Allow the count value on the No. 2 display to fully stabilize, then press the
key to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

10.When the [ key is pressed, the status changes as shown to the left.
The data to be temporarily registered is not displayed if it is not complete.
Press the [&A] key. The No. 2 display changes to YE5. Release the key and
wait two seconds or press the key. This stores the temporarily registered
calibration data to EEPROM.
To cancel the saving of temporarily registered calibration data to EEPROM,
press the key (while Nao is displayed in the No. 2 display) without
pressing the A key.

11.The calibration mode is quit by turning the power OFF.
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6.5 Checking Indication Accuracy

» After calibrating the input, be sure to check the indication accuracy to
make sure that the calibration has been executed correctly.

* Operate the ES5CN-FR in the process value/limit setting value monitor
mode.

* Check the indication accuracy at the following three values: upper limit,
lower limit, and mid-point.

® Thermocouple or Infrared Temperature Sensor
* Preparations

The diagram below shows the required device connections. Make sure
that the ESCN-FR and cold junction compensator are connected by a
compensating conductor for the thermocouple that is to be used during
actual operation.

E5CN-FR

—

Input power suppl
PP ﬂ Cold junction compensator

STV

Compensating conductor

¢ Operation
Make sure that the cold junction compensator is at 0°C, and set the
STV output to the voltage equivalent of the starting power of the check
value.

@ Platinum Resistance Thermometer
* Preparations

The diagram below shows the required device connections.

E5CN-FR

—
Input power supply

6-dial

e Operation
Set the 6-dial to the resistance equivalent to the check value.
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Specifications

H Ratings

Supply voltage

100 to 240 VAC, 50/60 Hz

Operating voltage range

85 to 110% of rated supply voltage

Power consumption

7.5 VA max. (EBCN-FR2T: 3.0 VA at 100 VAC)

Sensor input (See note.)

Thermocouple: K, J, T, E,L,U,N, R, S, B

Platinum resistance thermometer: Pt100, JPt100

Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, 140 to
260°C

Control output

Relay output R output:

SPST-NO, 250 VAC, 3A (resistive load), electrical life:
100,000 operations

Min. applicable load: 5V, 10 mA

Alarm output

SPST-NO, 250 VAC, 1 A (resistive load), electrical life: 100,000 operations
Min. applicable load: 1 V, 1 mA

Setting method

Digital setting using front panel keys

Indication method

11-segment digital display and single-LED indicator

Other functions

Depend on the model

Ambient temperature

-10 to 55°C (with no condensation or icing); with 3-year guarantee: —10 to 50°C

Ambient humidity

25% to 85%

Storage temperature

—25 to 65°C (with no condensation or icing)

Altitude

2,000 m or less

Recommended fuse

T2A, 250 VAC, time lag, low shut-off capacity

Installation environment

Installation Category Il, Pollution Class 2 (IEC 61010-1 compliant)

Note: For the setting ranges for each sensor input, see page A-11.

@ External Power Supply for ES1B

Output voltage

12 VDC £10%

Output current

20 mA max.

Note: Contact your OMRON representative for information on using the external power supply for

ES1B for other applications.

A-2
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B Characteristics

Indication accuracy

Thermocouple (See note.):
(+0.5% of indication value or £1°C, whichever is greater) 1 digit max.

Platinum resistance thermometer:

(£0.5% of indication value or £1°C, whichever is greater) £1 digit max.

Hysteresis

0.1 t0 999.9°C or °F (in units of 0.1°C or °F)

Alarm setting range

—1,999 to 9,999 (decimal point position depends on input type)

Sampling period

250 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between terminals of different charge

Malfunction vibration

10 to 55 Hz, 20 m/s2 for 10 min each in X, Y and Z directions

Vibration resistance

10 to 55 Hz, double-amplitude of 0.75 mm for 2 hr each in X, Y, and Z directions

Malfunction shock

100 m/s2, 3 times each in X, Y, and Z directions

Shock resistance

300 m/sz, 3 times each in X, Y, and Z directions

Weight

Controller: Approx. 150 g

Adapter: approx. 10 g

Terminal cover: approx.
10g

Protective structure

Front panel: NEMA4X for indoor use (equivalent to IP66), rear case: IP20, terminals:

IPOO

Memory protection

EEPROM (non-volatile memory) (number of writes: 1,000,000)

Note: The indication of K thermocouples in the —200 to 1,300°C range, T and N thermocouples at a
temperature of —100°C or less, and U and L thermocouples at any temperature is £2°C 1 digit
maximum. The indication of B thermocouples at a temperature of 400°C or less is not specified.
The indication of R and S thermocouples at a temperature of 200°C or less is £3°C +1 digit

maximum.

A-3
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Error Displays

When an error occurs, the error contents are shown on the No. 1 display.
This section describes how to check error codes on the display, and the actions to be taken to remedy
the problems.

[

. (—
(|
—

RR Input Error

J

® Meaning
The input type setting is incorrect or the input wiring is incorrect, disconnected, or short-circuited.

@ Action
Check the wiring of inputs for miswiring, disconnections, and short-circuits and check the input type.

If no abnormality is found in the wiring and input type, turn the power OFF then back ON again.
If the display remains the same, the Controller must be replaced. If the display is restored, then the
probable cause is electrical noise affecting the control system. Check for electrical noise.

® Operation at Error
After an error occurs, the error is displayed and the alarm outputs function as if the upper limit has been

exceeded. When the “input error output” parameter in the advanced function level is set to ON, the
alarm 1 output turns ON whenever an input error occurs.

-HC - Lower Limit of Display Range Exceeded
-l a- Upper Limit of Display Range Exceeded
® Meaning

The input value has exceeded the control range. (See note.)
Note: Control range
Resistance thermometer or thermocouple input: Temperature setting lower limit —20°C to temper-
ature setting upper limit +20°C
(Temperature setting lower limit —40°F to temperature setting upper limit +40°F)
ES1B input: Same as input indication range
The following table shows the limit output and alarm output operation when an error occurs.

Error Internal PV Limit output Alarm output
Lower Limit of Dis- | Below indication Upper limit Normal operation Operating at abnormally
play Range range operation low temperature
Exceeded Lower limit OFF (Limit status ON)

operation
Upper Limit of Dis- | Above indication Upper limit OFF (Limit status ON) | Operating at abnormally
play Range range operation high temperature
Exceeded — -

Lower limit Normal operation

operation
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[ CCCC Display Range Exceeded (Lower Limit of Display Range)]

® Meaning
An error will not occur, but the PV will not be displayed when the display range is exceeded.

@ Action
Control continues, allowing normal operation. The PV/Limit setting value display will be displayed if the

PV/Limit setting value display has been selected.

R
('
—_—
—_—
_—

Memory Error J

® Meaning
Internal memory operation is in error.

@ Action
First, turn the power OFF then back ON again. If the display remains the same, the Controller must be

repaired. If the display is restored, then the probable cause is electrical noise affecting the control
system. Check for electrical noise.

® Operation at Error
The limit output and alarm outputs turn OFF.

>
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I Appendix

Parameter Operation Lists

@ Operation Level (Monitor Only)

Parameters Characters Setting (monitor) value Display Default Unit
Process value Sensor input indication range EU
Limit Setting Value Lower limit of input setting range to 0 EU

upper limit of input setting range

Limit Over Continua- ECME 0.00 to 99.59 Hours.
tion Time Minutes
Limit Over Maximum F-HC Sensor input indication range EU
Value
Limit Over Minimum P-La Sensor input indication range EU
Value

@ Adjustment Level

Parameters Characters Setting (monitor) value Display Default Unit
Adjustment level dis- LA
play
Limit Setting Value SP-5 Lower limit of input setting range 0 EU

to upper limit of input setting

range
Alarm Value 1 AL-1 —1,999 to 9,999 0 EU
Alarm Value Upper AL H —1,999 to 9,999 0 EU
Limit 1
Alarm Value Lower AL L -1,999 to 9,999 0 EU
Limit 1
Alarm Value 2 L-2 —1,999 to 9,999 0 EU
Alarm Value Upper ALCH —1,999 to 9,999 0 EU
Limit 2
Alarm Value Lower ALcL —-1,999 to 9,999 0 EU
Limit 2
Temperature input shift | CN5 —199.9 10 999.9 0.0 °C or °F
Upper-limit tempera- LNSH -199.9 t0 999.9 0.0 °Cor °F
ture input shift value
Lower-limit tempera- CNSL -199.9 t0 999.9 0.0 °C or °F
ture input shift value
Hysteresis H45 0.1 t0 999.9 1.0 °C or °F

L MWE OFF, ON ofF, al OFF None

Communications Writ-
ing

R
©
c
)
Q
Q
<

A-6




Parameter Operation Lists I

@ Initial Setting Level

Parameters

Characters

Setting (monitor) value

Display

Default

Unit

Input type

L_l“\t"l':

Multi-input

Pt100

—_

Pt100

Pt100

JPt100

JPt100

QO N T RN

—
Q

—
—

—
n

—
w

—
»

—
@

—
o

—
N

—
®

| »w| D zZzjlclc|lrim| df 4| «| «| X

—_
[{e]

: 10 to 70°C

N
o

: 60 to 120°C

N
—_

: 11510 165°C

N
N

: 140 to 260°C

5

None

Temperature unit

°C, °F

°F

None

Selecting Upper/Lower
Limit

HI: Upper limit operation
LO: Lower limit operation

HI

None
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Parameters Characters Setting (monitor) value Display Default Unit
Alarm 1 type ALE 0: Alarm function OFF 12 None
1:  Upper and lower-limit alarm
2:  Upper-limit alarm
3: Lower-limit alarm
4: Upper and lower-limit range
alarm
5: Upper and lower-limit alarm
with standby sequence
6: Upper-limit alarm with standby
sequence
7:  Lower-limit alarm with standby
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
12: Annunciator
Alarm 2 type ALES Same settings as the alarm 1 type 2 None
Move to advanced AMay —1999 to 9,999 0 None
function setting level

A-8




Parameter Operation Lists I

@ Advanced Function Setting Level

Parameters Characters Setting (monitor) value Display Default Unit
Parameter initialization | CNC OFF, FACT ofF, OFF None
FACE
Event input assign- Ev-i NONE (0): None NaNE, NONE None
ment 1 RSET (1): Reset input RSEE,
HCLR (2): HCLR input L
Event input assign- EV-2 NONE (0): None NaNE, NONE None
ment 2 RSET (1): Reset input RAEE,
HCLR (2): HCLR input HECLR
Standby sequence RESE Condition A, condition B Ak Condi- None
reset tion A
Alarm 1 open in alarm AL IN N-O: Close in alarm N-o, N-L N-O None
N-C: Open in alarm
Alarm 1 hysteresis ALH I 0.1 10 999.9 0.2 °C or °F
Alarm 2 open in alarm ALSN N-O: Close in alarm N-g, N-L N-O None
N-C: Open in alarm
Alarm 2 hysteresis ALHE 0.1 t0 999.9 0.2 °Cor°F
Input digital filter LNF 0.0 t0 999.9 0.0 Second
Additional PV display VAd OFF, ON oFF, oN ON None
Automatic display REE OFF or 1t0 99 ofF, {to | OFF Second
return time 99
Alarm 1 latch AL OFF, ON ofF, ol OFF None
Alarm 2 latch AcLE OFF, ON ofF, ol OFF None
Input error output SERn OFF, ON ofF, aN OFF None
PV change color folR RED, GRN, REL,LGRN, | L.G-R None
A.R-G, AR-0,
A.G-R, AL-R,
L.R-G, LR-0,
L.G-R LL-F
Restart Mode Md CONT: The output status is deter- | [aNk, CONT None
mined by the relationship SEoP
between the limit setting
value and the process
value when the power is
turned ON.
STOP: The limit output is always
OFF when the power is
turned ON (can be
cleared by resetting the
limit output).
Timing Method EMSL L.OUT: Times when the limit L.allk, L.OUT None
alarm is ON (limit output L.SES
OFF).
L.STS: Times when the limit sta- 'C>;
tus is ON.
©
Move to calibration CMay —-1999 to 9,999 0 None D
level -
Q
X
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® Protect Level

Parameters Characters Setting (monitor) value Display Default Unit
Move to protect level PMay -1999 to 9,999 None
Operation/adjustment ofPt Oto2 0 None
protect
Initial setting/communi- | CLPE Oto2 1 None
cations protect
Setting change protect | WEPE OFF, ON afF, ol OFF None
Password to move to PRLP -1999 to 9,999 0 None
protect level

® Communications Setting Level
Parameters Characters Setting (monitor) value Display Default Unit
Protocol setting PREL CompoWay/F, Modbus LCWF, Mad | Compo- None
Way/F
Communications Unit L-Na 0to 99 1 None
No.
Communications baud | &P5 1.2,2.4,4.8,9.6,19.2, or 38.4 .2, 2N, 9.6 kbps
rate Y&, 86,
9.2, 384
Communications data LEN 7,8 7 Bit
length
Communications stop Shik 1,2 2 Bit
bits
Communications parity | PREY None, Even, Odd NoNE, Even None
EVEN,
odd
Send data wait time Sk 0to 99 20 ms

R
©
c
)
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Sensor Input Setting Range, Indication Range, Control Range I

Sensor Input Setting Range, Indication Range,
Control Range

Input type Specifications | Set value | Input temperature range Input indication range
Con- Resistance Pt100 0 —200 to 850 (°C)/-300 to —220 to 870 (°C)/-340 to
trollers | thermometer 1,500 (°F) 1,540 (°F)
.IV\.I;:ZF 1 —199.9 t0 500.0 (°C)/- —199.9 t0 520.0 (°C)/~
mocou 199.9 to 900.0 (°F) 199.9 to 940.0 (°F)
ple/ 2 0.0to 100.0 (°C)/0.0 to —20.0 to 120.0 (°C)/-40.0
Resis- 210.0 (°F) to 250.0 (°F)
tance
Ther- JPt100 3 —199.9 to 500.0 (°C)/- —199.9 to 520.0 (°C)/—
mome- 199.9 to 900.0 (°F) 199.9 to 940.0 (°F)
ter _ 4 0.0 to 100.0 (°C)/0.0 to —20.0 to 120.0 (°C)/-40.0
Multi- 210.0 (°F) to 250.0 (°F)
inputs
Thermocou- K 5 —200 to 1,300 (°C)/~300 —220 to 1,320 (°C)/-340
ple to 2,300 (°F) to 2,340 (°F)
6 —20.0 to 500.0 (°C)/0.0to | —40.0 to 520.0 (°C)/-40.0
900.0 (°F) to 940.0 (°F)
J 7 —100 to 850 (°C)/-100 to —120 to 870 (°C)/-140 to
1,500 (°F) 1,540 (°F)
8 —20.0 to 400.0 (°C)/0.0to | —40.0 to 420.0 (°C)/-40.0
750.0 (°F) to 790.0 (°F)
T 9 —200 to 400 (°C)/-300 to —220 to 420 (°C)/-340 to
700 (°F) 740 (°F)
10 —199.9 t0 400.0 (°C)/- —199.9 t0 420.0 (°C)/—
199.9 to 700.0 (°F) 199.9 to 740.0 (°F)
E 11 0 to 600 (°C)/0 to 1,100 —20 to 620 (°C)/-40 to
(°F) 1,140 (°F)
L 12 —100 to 850 (°C)/-100 to —120 to 870 (°C)/-140 to
1,500 (°F) 1,540 (°F)
U 13 —200 to 400 (°C)/-300 to —220 to 420 (°C)/-340 to
700 (°F) 740 (°F)
14 —199.9 t0 400.0 (°C)/- —199.9 t0 420.0 (°C)/—
199.9 to 700.0 (°F) 199.9 to 740.0 (°F)
N 15 —200 to 1,300 (°C)/~300 —220 to 1,320 (°C)/-340
to 2,300 (°F) to 2,340 (°F)
R 16 0to 1,700 (°C)/0 to 3,000 | —20 to 1,720 (°C)/-40 to
(°F) 3,040 (°F)
S 17 0to 1,700 (°C)/0 to 3,000 | —20 to 1,720 (°C)/-40 to
(°F) 3,040 (°F)
B 18 100 to 1,800 (°C)/300 to 0 to 1,820 (°C)/0 to 3,240

3,200 (°F)

(°F)

A-11
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Input type Specifications | Set value | Input temperature range Input indication range
Con- ES1B Infra- 10 to 70°C 19 0 to 90 (°C)/0 to 190 (°F) —20 to 130 (°C)/-40 to
trollers | red Ther- 270 (°F)
with
Ther. | ToSenser 60 to 120°C 20 0 to 120 (°C)/0 to 240 (°F) | —20 to 160 (°C)/—40 to
mocou 320 (°F)
Ellgéis- 115 to 165°C 21 0 to 165 (°C)/0 to 320 (°F) | —20 to 205 (°C)/-40 to
tance 400 (°F)
Ther- 140 t0 260°C | 22 0 to 260 (°C)/0 to 500 (°F) | —20 to 300 (°C)/—40 to
mome- 580 (°F)
ter
Multi-
inputs

e The default setting is 5.
* The applicable standards for each of the above input ranges are as follows:
K,J, T,E,N, R, S, B: JISC1602-1995, IEC 584-1

L: Fe-CuNi, DIN 43710-1985
u: Cu-CuNi, DIN 43710-1985
JPt100: JIS C 1604-1989, JIS C 1606-1989

Pt100: JIS C 1604-1997, IEC 751

@ Control Range
* Resistance thermometer and thermocouple input

Temperature lower limit — 20°C to temperature upper limit + 20°C, or temperature lower limit — 40°C
to temperature upper limit + 40°C

e ES1B input:
Same as input indication range
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Setting Levels Diagram I

Setting Levels Diagram

This diagram shows all of the setting levels. To move to the advanced function setting level and
calibration level, you must enter passwords. Some parameters are not displayed depending on the
protect level setting and the conditions of use.

Control stops when you move from the operation level to the initial setting level.

Press the [O]
Pressthe (Ol +  +[ keys; ' Power ON I
Keys for at display will

least 3 s. flash.
(See note 3.) | v
¢ g7 */E‘S” . .
Protect level | Bz s Operation | p| Adjustment
5 Level Press the Level

Press the [O] L(e1ysless
+ €&l Keys for ‘ Press the (O] Key
at least 1 s. | for at least 1 s;

= i display will flash.
=L Add—
Press the (See 225 |
Key for at Press the [O] Key
least 1 s. note 1.) _'for atleast 3 s. Control stops.

A 4

ommunica-
Initial Setting Level [@=—={tions Setting
Press the \Level

A Key for less than 1 s.
Press the [O] Key Input password.
for at least 1 s. w Set value —169

Advanced Function
Setting Level

(] Control in progress
(See Input password.

note 2) 1 Set value 1201 3 control stopped
() Not displayed for some models

4= Level change

Calibration Level

Note 1. Moves to operation level by software reset.

Note 2. It is not possible to move to other levels from the calibration level by operating the keys on the
front panel. It can be done only by first turning OFF the power.

Note 3. The time taken to move to the protect level can be adjusted by changing the “Move to protect
level time” setting.

A-13
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Appendix

Parameter Flow

This section describes the parame-
ters set in each level. Pressing the
key at the last parameter in Power ON
each level returns to the top param-
eter in that level.

Press the [O] and @] Keys for at
least 3 s. Display flashes. v Press the [C] Key less than 1 s.

P P

h Operation Level |~

Protect Level

Adjustment Level

.

>

v

Press the (O] and [<@] Keys .
for at least 1 s. (Monitor-only) Press the [O] Key less than 1 s.

w ~1,] Move to protect level EQ - )
PMoy Displayed only when a password is set. E| ' | PV/Limit Setting

Adjustment level
=2, 0| Restricts moving to protect level. Value

display

09 el B T
- =]
o B =

)
0ooooo

F Limit Setting
L Value

-

aRPE Operation/adjustment protect
I Limit Setting Value

0o DDDDJ

0g

Set either of these parameters.

il

N

TP Initial setting/communications protect Alarm value 1
on
=

Limit Over Continuation Time

oo
03—

o fe— 7
[l

0%
R

000000
-
Ll
E Pt 4
N
HH DDDE
RIS
1

W P | Setting change protect

op

-H Limit Over

N Alarm value
Maximum Value

upper limit 1

0o

0e

o

e

-
0oooog

0g

{7

0oooog

Rk
pu}
=

[l

Password setting

-

Alarm value

PRLP Password to move to protect level
nl lower limit 1

| Limit Over
Minimum Value

‘Dﬁ
|
——

Set either of these parameters.

000000
03 ==

goooog
g
09

&

Set either of these parameters.

I

N
—
J

Alarm value 2

oo DDDE
]
=

0o

09

@ ] "':.1

Alarm value
upper limit 2

0| [oaooap
Bleus =
My

3 pﬂ e g

Alarm value
lower limit 2

Set either of these parameters.

0
0g
0

19

i

o
[0
e

Temperature input
shift

0000g

[=]
[~

[l

Upper-limit tem-
perature input
shift value

.h
(

==

[ RN
[ R

- 1¢

Lower-limit tem-
perature input
shift value

==
Xyl

== =

Ll
Set either of these parameters.

g
0s
fu]

]

Hysteresis

000000
o .

‘n
[
I_E
[Nn}

=)

1]

)
=
5
[l

Communications Writing

000000

oo
09
=X
]
A

Al

<




Parameter Flow

Press the [O] Key for at least 1 s.

Press the [O] Key for at least 1 s.

Initial Setting Level

Press the [O] Key
for at least 3 s.

L}

\ 4
4- {

L N - | Input type
5

000000

l—09 o le—0f

/| Temperature unit

gooooo

0g

1]

'
-

L | Selecting
-| Upper/Lower Limit

0ooooo
00 -

Dy P

Alarm 1 type

Press the [O] Key less than 1 s.

g nrn

un}
Y

]

puiu]
/=

Er] Alarm 2 type

Qooooo
og

f— 07
mm

17| Move to advanced

G¥| function setting

.

Advanced Function

Setting Level

oo
=3
=z

og
0e

v
aj level

Move by setting
v- password (—169).

<

— I
Communications
Setting Level

Note: Displayed only in models supporting communications.
Changes become effective after cycling power or after a software reset.

Protocol Setting
Switches between
CompoWay/F and Modbus.

81!- N5l Communications
= .
Sges 4| Unit No.

l
S LPg Communi- Sr:ympoWay/F
Simon cations
585 96 Baud Rat /

aud Rate
|=
\ 4

1 EN| Communications
= 1| Data Length

5 k. £ Communications
2 | Stop Bits

Communications Parity

E Send delay

Press the [O] Key for at least 1 s.

reset

<

Parameter initialization

Event input
assignment 1

Event input
assignment 2

Standby sequence

Alarm 1 latch

Alarm 2 latch

= | Input error output

PV change color

Restart Mode

Time selection

Move to calibration
level

= :
= Ri IN| Alarm 1 open in alarm
B2x N-g

l
[ =]
ETALH (| Alarm 1 hysteresis g EMSL
B2 4o 8

l

i Brvmo

%HLE’I’\\I Alarm 2 open in alarm %Llllﬂl«/
Smon p-4 SEe o
[=l=l=IAE |

l
= .
S7ALHC| Alarm 2 hysteresis
B8 02

l
g [ NF |Input digital filter
5
== 40

l
E PV Ad| Additional PV display
BEe o

l
8 [F k| Display auto-return
= - "|time
B8 oF A
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SECTION 1
Communications Methods

This section introduces the supported communications methods and device
wiring methods. Read and understand this section first in order to wire the
devices correcily.

1.1 Overview of Communications Methods ........................ 1-2
INtrodUCHION .....cvvviiiccccccee e, 1-2
Communications Specifications..........c.ccccceeverieeenen. 1-3
Transmission Procedure........ccceueeeeeeeeeeeeeeeeeeeieeeeenn, 1-3
INEEITACE....cieeeeeieeeeccccce e 1-4
WIFING oo 1-4
Communications Parameters ..........ccccceveieeeeeeennn. 1-5

Communications Parameter Setup .......... 1-5
Communications Parameters................... 1-6
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I SECTION 1 Communications Methods

1.1 Overview of Communications Methods

H Introduction

1-2

The program for the communications functions are created on the host
computer, and the ESCN-FR’s parameters are monitored or set from the host
computer. Therefore, the description provided here is from the viewpoint of the
host computer.

CompoWay/F is OMRON’s standard communications format for general serial
communications. This format uses a standard frame format as well as the
well-established FINS* commands used for OMRON’s PLCs. Therefore, it can
simplify communications between components and the host computer.

*FINS (Factory Interface Network service)

The FINS protocol provides message communications between controllers in
OMRON FA networks.

Modbus is a standard communications control method that conforms to the
Modicon Company’s RTU-mode Modbus Protocol (PI-MBUS-300 Revision J).
Supports functions equivalent to the CompoWay/F Read Variable Area, Write
Variable Area, Operation Command, and Echoback Test functions.

The E5CN-FR supports the following communications functions.
* Reading/writing of parameters
¢ Operation instructions
¢ Selection of setup levels

Communications are subject to the following condition:
* Parameters can be written only when the “communications writing”
parameter is set to ON (enabled).



1.1 Overview of Communications Methods I

B Communications Specifications

Transmission line con-
nection

RS-485: Multidrop

Communications method

RS-485 (2-wire, half-duplex)

Synchronization method

Start-stop synchronization

Communications baud
rate (See note.)

1,200, 2,400, 4,800, Xsjef8} 19,200 or 38,400 bps

Communications code

ASCII

Communications data
bits (See note.)

or 8 bits

Communications stop
bits (See note.)

1 orfbits

Error detection

Vertical parity (none, or odd)

BCC (Block Check Character) with CompoWay/F
communications

CRC-16 (Cyclic Redundancy Check 16) with Mod-
bus communications

Flow control None
Interface RS-485
Retry function None
Communications buffer 40 bytes

Send data wait time
(See note.)

0 to 99 ms, default time: 20 ms

Note: Communications baud rate, data bits, stop bits, vertical parity, and send
data wait time can each be set independently in the communications
setting level. Highlighted values indicate default settings.

B Transmission Procedure
When the host computer transmits a command frame, the ESCN-FR transmits
a response frame that corresponds to the command frame. A single response
frame is returned for each command frame. The following diagram shows the
operation of the command and response frames.

Host computer

E5CN-FR

Command frame |

| Command frame

| Response frame |

Allow a wait time of at least 2 ms before the next command is sent after the host
computer receives a response from the ESCN-FR.

1-3
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H Interface

B Wiring

Communications with the host computer are carried out through a standard
RS-485 interface. Use a K3SC Interface Converter for RS-485 interface
conversion.

RS-485

The RS-485 connection can be either one-to-one or one-to-N. Up to 32 units
including the host computer can be connected in a one-to-N system.

The total cable length is 500 m max.

Use a shielded twisted-pair cable with wires of a thickness of AWG24
(0.205 mm?) to AWG14 (2.081 mm?).

Communications transceiver

. <
Host computer sidei .
RS-485 [ESCN-FR side L rx
' 'RS-485
l—\/\/\l— FG % Pin Abbreviation
— e 12 A (D) y
DS gy u— ' 11 B (+) : — R
:] SG :
' 6.8 v\g
y/

A < B:"1" Mark
A > B:"0" Space

1-4

Shield

Terminator ; ESCN-FR side
120 Q | End node

(1/2W) 1 RS-485
Pin Abbreviation

| | > 12 A (=)
L LJ > 11 B (+)

. Use a 120 Q (1/2 W)
Shield terminator.

Specify both ends of the transmission path including the host
computer as the end node (that is, connect terminators to both
ends). Use a terminating resistance of at least 54 Q.

Match the communications specifications of the ESCN-FR and the host
computer. When using a 1: N connection, set the same communications
specifications in all of the Units. (Of course, each Unit must have a unique unit
number.)

This section explains how to set the ESCN-FR’s communications specifica-
tions. For details on the host computer, refer to the User's Manual provided
with the host computer.
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B Communications Parameters
The E5CN-FR’s communications specifications are set in the communica-
tions setting level. These parameters are set on the ESCN-FR’s front panel.
The following table shows the communications parameters and their setting

ranges.

Item Code Settings Set Values
Communications protocol FPREL CompoWay/F/Modbus L i el
Communications unit num- t-Na 0to 99 O, to 99
ber
Communications baud rate hP5 1.2/2.4/4.8/9.6/19.2/38.4 (kbit/s) 1.2/2.4/4.8@/19.2/38.4 (kbit/s)
Communications data length | LEN 7/8 (bit) /s (bit)
Communications stop bits Shbet 12 1/
Communications parity PREY None, Even, Odd .“\!E,."\!E//de
Send data wait time Sdk 0to 99 0 to 99 ms, default time:plims

Highlighted values indicate default settings.

® Communications Parameter Setup
Before you carry out communications with the ESCN-FR, set up the communi-

cations unit number, baud rate, and other parameters by carrying out the
following procedure. For details on operations other than communications
parameter setup, refer to the Operation Manuals for the devices being used.

1. Press the [O] key to move from the operation level to the adjustment level.

2. Press the [O] key for at least three seconds to move from the adjustment
level to the initial setting level.

3. Press the [O] key to move from the initial setting level to the communications
setting level.

4. Select the parameters as shown below by pressing the key.

1-5
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5. Press the [Al or ] keys to change the parameter setting.

P

Protocol selection

00 0ooo
oo

0 -5
L=
]
—

~
=
=

-
B]

Communications Unit
No.

[ming
|
;’
D

00 oooo

oo
oo

o] Communications
b5 baud rate

00 0ooo

oo
oo
o
o

1 £ n] Communications data
length (See note.)

00 0000
-
™
=

bits (See note.)

00 0oo0o

CL ok Communications stop
L

o

=

oL 1| Communications
parity Note: Displayed only when the “Protocol

£
Ve ion” setting i

£ 1] Send data wat time selection” setting is set.to |
—Hn CompoWay/F communications.

00 0oog
e

00 0oo0o

oo

® Communications Parameters
When communications parameter settings have been changed, the new

settings must be enabled by resetting the Controller.

* Protocol Selection (F5EL)
The communications protocol can be selected. Set CompoWay/F or Modbus.

e Communications Unit Number (L/-Na)
This parameter is for setting a unique unit number for each of the Limit
Controllers. This unit number is set so that the host computer can identify the
Limit Controller when communications are carried out with the host computer.
The unit number can be set to an integer value between 0 and 99. The default
is “1.” When two or more Limit Controllers are used, do not set the same unit
number. Doing so will prevent normal operation.

e Communications Baud Rate (bF5)
Sets the baud rate for communications with the host computer. The communi-
cations baud rate settings are as follows: 1.2 (1,200 bps), 2.4 (2,400 bps),
4.8 (4,800 bps), 9.6 (9,600 bps), 19.2 (19,200 bps), and 38.4 (38,400 bps)

e Communications Data Length (LEN)

This parameter is for setting the number of communications data bits. Set
either “7 bits” or “8 bits.”

1-6



1.1 Overview of Communications Methods I

¢ Communications Stop Bits (5h. F)
This parameter is for setting the number of communications stop bits. Set
either “1” or “2”

MBIAIBAQ

¢ Communications Parity (FFEH)
The communications parity can be set. Set the parity to “NalNE,” “EVEN) or
“ED‘D‘.”

e Send Data Wait Time (5dWt)

The send data wait time can be set in 1-ms increments between 0 and 99 ms.
The default is 20 ms.

1-7



SECTION 2
CompoWay/F Communica-
tions Procedures

Read this section when using CompoWay/F communications to perform
operations from a host computer, such as reading/writing variable area data
or sending operation commands.

2.1 DataFormat........ooooiiiiii e, 2-2
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2.1 Data Format

Hexadecimal values are expressed by adding the prefix H’ before the number, e.g., H'02. Numbers
shown without the H’ prefix are ASCII characters.
The number underneath each item in a frame indicates the number of bytes.

B Command Frame

Text
| Node number Sub-address SID Command text | BCC
STX | 0 | 0 0 | | | ETX
1 2 2 1 1 ] 1
BCC calculation range
STX This code (H'02) indicates the beginning of the communications frame (text).

Always set this character in the first byte.
When STX is received again during reception, reception is carried out again from
the point where STX was received.

Node number This number specifies the transmission’s destination.

Specify the ESCN-FR’s communications unit number.

A BCD value between 00 and 99 or an ASCII value of XX can be set.

Specify “XX” for a broadcast transmission. No responses will be returned for

broadcast transmissions.

* No responses will be returned from node numbers other than the ones in the
above range.

Sub-address The sub-address is not used in the ESCN-FR. Be sure to set the sub-address to
“00”

SID (Service ID) The service ID is not used in the E5CN-FR. Be sure to set the service ID to “0”

Command text This is the command text area. For details, see 2.2 Structure of Command Text.

ETX This code (H’03) indicates the end of the text.

BCC This is the Block Check Character.

The BCC result is found by calculating the exclusive OR of the bytes from the node
number up to ETX.
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@® BCC Calculation Example
The BCC (Block Check Character) is determined by calculating the

exclusive OR of the bytes from the node number up to ETX. The 8-bit
result is written to the BCC byte at the end of the frame.

STX | Node number| Sub-address | SID Command text ETX | BCC
02H [0 (30H)|0 (30H)(0 (30H)0 (30H)0 (30H)0 (30H)5 (35H)(0 (30H)3 (33H)| 03H | 35H

BCC = 30H*B0H®B0H+B30HEBOH+BOHEB5H+B0H+B3HHO3H = 35H
The result of the calculation (35 hex) is written to the BCC byte.

The @symbols indicate XOR (exclusive OR) operations.

4/Aepodwio)

B Response Frame

Node number Sub-address  End code Command text BCC
STX | 0 | 0 | | | | ETX
1 2 2 2 1 1
End - Error
Name Description detection
code ..
priority
00 Normal completion The command ended normally without error. None
OF FINS command error | The specified FINS command could not be executed. 8
The FINS response code should indicate why the command
could not be executed.
10 Parity error The sum total of bits whose received data is “1” does not 2
match the set value of the “communications parity” bit.
11 Framing error Stop bit is “0” 1
12 Overrun error An attempt was made to transfer new data when the recep- | 3
tion data buffer was already full.
13 BCC error The calculated BCC value is different from the received 5
BCC value.
14 Format error e The command text contains characters other than 0 to 9, 7
and A to F. This error does not apply to Echoback Tests.
(Refer to the Echoback Test for details.)
e There was no SID and command text. There was no com-
mand text.
¢ “MRC/SRC” not included in command text.
16 Sub-address error ¢ lllegal (unsupported) sub-address 6
¢ There was no sub-address, SID, and command text.
¢ Sub-address was less than two characters, and there was
no SID and command text
18 Frame length error The received frame exceeds the specified (supported) num- | 4
ber of bytes.

* An end code is returned for each command frame received that was addressed to the local node.
¢ No response will be returned unless the frame contained all elements up to the ETX and BCC.
e “Error Detection Priority” indicates the priority when two or more errors occur simultaneously.
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B Communications Data

Communications

Set (monitor)

Negative values Decimal point
format values
CompoWay/F 8-digit hexa- 2’s complement Decimal point is removed and the result is converted
decimal to hexadecimal.

Example conversion: 105.0 — 1050 — H’'0000041A

B End Code Example

The following examples show the end code when a command did not
end normally.

Example 1) lllegal Sub-address, No SID, and No Command Text
Command

Node number Sub-address BCC
0 A | EXT

STX

Response
Node number Sub-address End code BCC
STX | 0 | A 1,6 EXT

End code is “16” (sub-address error).
The sub-address error code is used because the sub-address error has
a higher error detection priority than the format error.

Example 2) No Command Text

Command
Node number Sub-address SID BCC
STX | 0, 0 0 | EXT
Response
Node number Sub-address End code BCC
STX | 0 0 1, 4 | EXT

The end code is “14” (format error).

Example 3) No Node Number Provided
Command

BCC

STX EXT

The node number is lacking one character.

Response
There is no response.
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Example 4) No Sub-address and lllegal BCC

Command
Node number BCC
STX | EXTI Err
Response
Node number Sub-address End code BCC
STX | 0, 0 1, 3 |EXT

The sub-address is “00” and the end code is “13” (BCC error).

(@)
(o)
3
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2.2 Structure of Command Text

Bl PDU Structure

B Area Definitions

An MRC (Main Request Code) and SRC (Sub-Request Code) followed
by the various required data is transferred to the command text.

Service Request PDU

MI‘?C SI?C N Data

The MRES (Main Response Code) and SRES (Sub-Response Code)
are transferred to the response frame following the above MRC/SRC.
Data is then transferred following the MRES and SRES.

Service Response PDU (Normal Response)

MF‘%C SF‘iC MR‘ES SR‘ES N Data

If the specified command text could not be executed, the service
response PDU will contain only the MRC/SRC and MRES/SRES.

Service Response PDU (Command Text Not Executed)

MI‘?C SI‘?C MR‘ES SR‘ES

The MRES and SRES become the response code when processing did
not end in “normal completion.”

Areas comprise only the variable area.
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B Type Code (Variable Type)
The following tables show the variable area type codes.

Variable type (1 byte)

[ \
MSB LSB

1 1 0 0 0 0

1: Setup area 1
The following table summarizes setup areas 0 and 1.

\—> Read/Write g)

0: Read only 3

Access size Area 1: Read/Write '8
11: Double word 0: Setup area 0 E
Q

<

~

T

Area Description

Setup area 0 This area groups together the protect, operation, and adjust-
ment levels.

Setup area 1 This area groups together the initial setting, communications
setting, advanced function setting, and calibration levels.

The variable type is converted to 2-byte ASCII and loaded to the frame.
The following table shows the available variable types.

Variable type Description
Co Double-word data. R/O (read only) parameter for setup
area 0.
C1 Double-word data. R/W parameter for setup area 0.
C3 Double-word data. R/W parameter for setup area 1.

* Setup area 1 has no read-only parameters, so there is no variable
type “C2”

B Addresses An address is appended to each of the variable types. Express
addresses in 2-byte hexadecimal and append them for the specified
access size.

B Number of Elements
The number of elements is expressed in 2-byte hexadecimal. Specify
the number of elements within the range “0 to 2”
For example, when the number of elements is “0002,” this specifies two
items of data from the address.
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M List of Services

2-8

MRC | SRC Name of service Processing
01 01 Read Variable Area | This service reads from variable areas.
01 02 Write Variable Area | This service writes to variable areas.
05 03 Read Controller This service reads the model number
Attributes and communications buffer size.
06 01 Read Controller Sta- | This service reads the operating sta-
tus tus.
08 01 Echoback Test This service performs an echoback
test.
30 05 Operation Com- This service performs operations such
mand as enabling/disabling communications
writing and moving to Setup Area 1.

* No commands will be accepted

and no responses will be returned

when a memory error (RAM error) has occurred or the Controller is
initializing (until the Controller recognizes the process value after the

power is turned ON).



2.3 Detailed Description of the Services I

2.3 Detailed Description of the Services

B Read Variable Area

This service reads data from a variable area.
Service Request PDU

MRC | SRC |Variable Read Bit | Number of g)
WP Istart address [P | alements =
011101 | [ 1 | 010 | | 1 o]
2 2 2 4 2 4 b
Service Request PDU E
MRC | SRC | Response | Read ae;ta_ (?oF number <
code of elements) M
01101 [ | [ 1 _____
2 2 4 0,8,0r16

(1) Variable Type and Read Start Address
For details on variable types and read start addresses, see SECTION 3
Communications Data for CompoWay/F.

(2) Bit Position
The E5CN-FR does not support bit access. Fixed to “00.”

(8) Number of Elements

Number of .
Processing
elements
0000 The read operation is not performed (read data is not
appended to the service response PDU), and processing
ends in “normal completion.”
0001 to 0002 The read operation is performed, and processing ends in
“normal completion.”

(4) Response Code
Normal Completion

Response code Name Description

0000 Normal completion No errors were found.
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Error Occurred

Response code

Error name

Cause

1001 Command too long The command is too long.

1002 Command too short The command is too short.

1101 Area type error The variable type is wrong.

1103 Start address out-of- The read start address is out
range error of range.

110B Response too long The number of elements is

larger than “0002.”
1100 Parameter error Bit position is not “00.”
2203 Operation error EEPROM error

(5) Precautions
@® Alarm Function

Even though alarms are not displayed on the Controller’s display, they
function normally in communications.

B Write Variable Area

This service writes data to a variable area.

Service Request PDU
MRC | SRC |Variable Start oBi‘ttion Number of |  Write Data (for

¥Pe \rite address|”**""| elements |number of elements)

01012 ] | [ [ | [0]0] | | | [

2 2 2 4 2 4 0,8,0r16

Service Response PDU
MRC | SRC | Response

code

0]1]0]2 [ 1 |

2 2 4

(1) Variable Type and Write Start Address

For details on variable types and write start addresses, see SECTION 3

Communications Data for CompoWay/F.

(2) Bit Position

The E5CN-FR does not support bit access. Fixed to “00.”

(8) Number of Elements

Number of .
Processing
elements

0000 The write operation is not performed (do not append write

data to the service request PDU) and processing ends in
“normal completion.”

0001 to 0002

The write operation is performed and processing ends in
“normal completion.”
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(4) Response Code
Normal Completion

Response code Name Description

0000 Normal completion No errors were found.

Error Occurred @)
(@)
Response code Error name Cause -g
(@]
1002 Command too The command is too short. E
short Q)
- - <
1101 Area type error The variable type is wrong. '\I'I
1103 Start address out- | Write start address is out of range.
of-range error
1104 End address out- | The write end address (write start
of-range error address + number of elements)
exceeds the final address of the vari-
able area.
1003 Number of ele- The number of data does not match
ments/data mis- the number of elements.
match
1100 Parameter error * Bit position is not “00.”
* The write data is out of the setting
range.
3003 Read-only error Variable type “C0” was written to.
2203 Operation error e The “communications writing”
parameter is set to “OFF” (dis-
abled).

¢ Write operation was performed on
the parameters from setup area 0
to setup area 1.

» Write operation was performed on
a protected parameter other than in
the protect level.

e EEPROM error

(5) Precautions

® Alarm Function

Even though alarms are not displayed on the Controller’s display, they
function normally in communications.
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H Read Controller Attributes

2-12

This service reads the model number and communications buffer size.

Service Request PDU

MRC|SRC

0/5/083
2 2

Service Response PDU
MRC|SRC | Response Model No. Buffer
code size

0/5]013] | | | [ [ [ [ [ [ 1 1 | [0|0]2|8

2 2 4 10 4

(1) Model Number
The model number is expressed in 10-byte ASCIl. When 10 bytes are
not required, pad the remaining bytes with spaces.

Example: The following model number is used for the ESCN-FR2T (limit
output, two alarm outputs, and multiple thermocouple/platinum resis-
tance thermometer inputs).

e|5lc|n]|-[F|R[2|T

(2) Buffer Size

The communications buffer size is expressed in 2-byte hexadecimal,
and read after being converted to 4-byte ASCII.

Buffer size: 40 bytes (= H'0028)

(3) Response Code
Normal Completion

Response code Name Description

0000 Normal completion No errors were found.

Error Occurred

Response code Name Description
1001 Command too long The command is too long.
2203 Operation error EEPROM error
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Bl Read Controller Status

This service reads the operating status and error status.

Service Request PDU
MRC | SRC
0601
2 2
Service Response PDU

Response |Crerating| Related
MRC| SRC P status  |informa-|
code tion

01601 ] | | | | |
2 2 4 2 2

(1) Operating Status

4/Aepodwio)

Operating

status Description

00 Controller operation is normal (setup area 0).

01 Controller operation is stopped (setup area 1).

(2) Related Information

7 6 5 4 3 2 1 0 Bitposition

0 OO oO[0]|O0
’ Display range exceeded
Input error
(3) Response Code
Normal Completion
Response code Name Description
0000 Normal completion No errors were found.
Error Occurred
Response code Name Description
1001 Command too long The command is too long.
2203 Operation error EEPROM error
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B Echoback Test

2-14

This service performs an echoback test.

Service Request PDU

MRC | SRC Test data
018011 | | _________
2 2 0to 23
Service Response PDU
MRC| SRC| Response Test data
code
0/8/0]1 [ [ | | __
2 2 4 0to 23

(1) Test Data

Set between 0 and 23 bytes of user-defined test data.

Set a value for the test data within the ranges shown below according
to the communications data length.

Communications
data length estiDats
8 bits ASCII data: H'20 to H'7E or H’'A1 to H'FE
7 bits ASCII data: H'20 to H'7E

Do not set the value H’40. No response will be returned.

(2) Response Code
Normal Completion

Response code Name Description

0000 Normal completion No errors were found.

Error Occurred

Response code Name Description
1001 Command too long The command is too long.
2203 Operation error EEPROM error
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B Operation Command
This service performs operations such as communications writing, write
mode, save RAM data, move to protect level, move to setup area 1,
software reset, parameter initialization, and reset limit output.

Service Request PDU

MRC| SRC | Com- |Related O
mand |informa- (@)
code tion

310/0]5 3

2 2 2 2 '8

Service Response PDU =

MRC| SRC| Response g

code

310/015| | | | L

2 2 4

(1) Command Code and Related Information

T Command content Related Information
code
00 Communications writing 00: OFF (disabled)
01: ON (enabled)
04 Write mode 00: Backup
01: RAM
05 Save RAM data 00
06 Software reset (See note.) | 00
07 Move to setup area 1 00
08 Move to protect level 00
0B Parameter initialization 00
12 Reset limit output 00: Reset limit output
01: Hold/clear (See note 2.)

Note 1: No response will be returned when a software reset is carried
out.

Note 2: Clear the limit over continuation time or limit over minimum/
maximum value.

(2) Response Code
Normal Completion

Response code Name Description

0000 Normal completion No errors were found.
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Error Occurred

Response code

Error name

Cause

1001

Command too long

The command is too long.

1002

Command too short

The command is too short.

1100

Parameter error

Command code and related
information are wrong.

2203

Operation error

¢ The “communications writ-
ing” parameter is set to
“OFF” (disabled). The com-
mand is received regardless
of the “communications writ-
ing” parameter setting (ON/
OFF).

* Processing could not be per-
formed. For details, see (3)
Operation Commands and
Precautions below.

¢ EEPROM error

(8) Operation Commands and Precautions
@® Communications Writing
Set the “communications writing” parameter to “ON: enabled” or “OFF:
disabled” with the related information setting. The setting can be
accepted in both setup area 0 and setup area 1.

@® Write Mode

Set either the backup mode or RAM write mode with the related infor-
mation setting. The setting can be accepted in both setup area 0 and

setup area 1.

Write mode

Description

Backup mode

tions.

The data is written to EEPROM when the parame-
ters in the operation/adjustment levels (excluding
read-only parameters) are written by communica-

RAM write mode

The data is not written to EEPROM when the param-
eters in the operation/adjustment levels (excluding
read-only parameters) are written by communica-
tions. Parameters can be changed by operating the
keys on the front panel of the controller.

¢ When the mode is switched from RAM write mode to backup mode, the
parameters in the operation/adjustment levels (excluding read-only
parameters) are written to EEPROM.
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e The RAM write mode is enabled only when the “communications
writing” parameter is set to “ON” (enabled).
Consequently, when the “communications writing” parameter setting is
changed to “OFF” (disabled), the parameters in the operation/
adjustment levels (excluding read-only parameters) are written to
EEPROM even if the mode is set to RAM write mode.

® Save RAM Data

This command writes the parameters in the operation/adjustment levels
(excluding read-only parameters) to EEPROM. The setting can be
accepted in both setup area 0 and setup area 1.

4/Aepodwio)

@ Software Reset

Restarts processing from the point when power is turned ON. The
setting can be accepted in both setup area 0 and setup area 1. No
response will be returned for this operation command.

® Move to Setup Area 1

This command moves to “setup area 1” and can be accepted at both
setup areas 0 and 1. If the “initial setup/communications protection” is
set to “2,” an “operation error” will be generated, and the move to setup
area 1 will be prohibited.

When this move is carried out from setup area 0, the display indicates
the “input type” in the initial setting level. When this operation command
is executed in setup area 1, the display will not change.

® Move to Protect Level

This command moves to the protect level and can be accepted only in
setup area 0. When this command is issued in setup area 1, an
“operation error” will be generated, and the move to the protect level
will be prohibited.

® Parameter Initialization

The present settings are returned to the default values and written to
EEPROM. This command can be accepted in setup area 1 only. When
this command is issued in setup area 0, an “operation error” will be
generated.

® Reset Limit

This is an operation command related to the Limit Controller functions.
Related information is used to reset or hold/clear the limit output. This
command can be accepted in setup area 0 only. If this command is
issued in setup area 1 an “operation error” will occur.
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2.4 Response Code List

Normal Completion

Response e
P Name Description detection
LL code . .
=l priority
)
CEU 0000 Normal completion No errors were found. None
(@]
g- Error Occurred
(@]
O Response - Erro.r
Name Description detection
code ..
priority
0401 Unsupported command The service function for the relevant commandis | 1
not supported.
1001 Command too long The command is too long. 2
1002 Command too short The command is too short. 3
1101 Area type error Wrong variable type 4
1103 Start address out-of-range error | The read/write start address is out of range. 5
1104 End address out-of-range error | The write end address (write start address + 6
number of elements) exceeds the final address
of the variable area.
1003 Number of elements/data mis- The amount of data does not match the number | 7
match of elements.
110B Response too long The response exceeds the communications 8
buffer size (when the number of elements is
larger than 0002).
1100 Parameter error ¢ Bit position is not “00.” 9
* The write data is out of the setting range.
e The command code or related information in
the operation command is wrong.
3003 Read-only error Variable type “C0” was written to. 10
2203 Operation error e The “communications writing” parameteris set | 11
to “OFF” (disabled).
* Write operation was performed on the param-
eters from setup area 0 to setup area 1.
» Write operation was performed on a protected
parameter other than in the protect level.
* Processing is not possible by operation com-
mand.
* EEPROM error
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SECTION 3
Communications Data for
CompoWay/F

This section shows the communications data format used in CompoWay/F
communications. Refer to this section when reading or setting data via
CompoWay/F communications.

3.1 Variable Area (Setting Range) List .......cccccoceevieeirienens 3-2
3.2 SHAUS. .o 3-7
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3.1 Variable Area (Setting Range) List

The following table lists the variable areas. Items expressed in hexadecimal in the “Set (monitor) value”
column are the setting range for CompoWay/F communications. The values in parentheses are the
actual setting range. When there is a section reference for a setting item, refer to that reference for
details.

Vari-
able | Address Parameter name Setting (monitor) value Level
type
Cco 0000 PV Use the specified range for each sensor. Opera-
Co 0001 Status (See note 1.) See 3.2 Status for details. tion
Cco 000A Limit over continuation H’00000000 to H’'000026E7 (0 to 9959)
time (See note 2.)
co 000B Limit over minimum/ Use the specified range for each sensor.
maximum value (See
note 3.)
C1 0000 Operation/adjustment H'00000000 (0): No restrictions in operation and Protect
protect adjustment levels
H'00000001 (1): Move to adjustment level is prohib-
ited.
H'00000002 (2): Display of only “Limit SP” or
“PV/Limit SP” parameters is
allowed.
C1 0001 Initial setting/communica- | H'00000000 (0): Move to initial setting/communica-
tions protect tions setting level is allowed.
(Move to advanced function set-
ting level is displayed.)
H'00000001 (1): Move to initial setting/communica-
tions setting level is allowed.
(Move to advanced function set-
ting level is not displayed.)
H'00000002 (2): Move to initial setting/communica-
tions setting level is prohibited.
C1 0002 Setup change protection | H'00000000 (0): OFF (Changing of setup on Con-
troller display is allowed.)
H'00000001 (1): ON (Changing of setup on Control-
ler display is prohibited.)
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Vari-

able Gy Parameter name Setting (monitor) value Level
dress
type
C1 0003 Limit SP Use the specified range for each sensor. Adjust-
C1 | 0004 | Alarm value 1 HFFFFF831 to H'0000270F (~1999 to 9999) ment
C1 0005 Upper-limit alarm 1 H'FFFFF831 to H'0000270F (—1999 to 9999)
C1 0006 Lower-limit alarm 1 H'FFFFF831 to H'0000270F (—1999 to 9999)
C1 0007 Alarm value 2 H'FFFFF831 to H'0000270F (—1999 to 9999)
C1 0008 Upper-limit alarm 2 H'FFFFF831 to H'0000270F (—1999 to 9999)
C1 0009 Lower-limit alarm 2 H'FFFFF831 to H'0000270F (—1999 to 9999)
C1 000A Alarm value 3 H'FFFFF831 to H'0000270F (—1999 to 9999)
C1 000B Upper-limit alarm H'FFFFF831 to H'0000270F (—1999 to 9999)
value 3
C1 000C Lower-limit alarm H'FFFFF831 to H'0000270F (—1999 to 9999)
value 3
C1 0012 Temperature input H'FFFFF831 to H'0000270F (—199.9 to 999.9)
shift value
C1 0013 Upper-limit tempera- H'FFFFF831 to H'0000270F (—199.9 to 999.9)
ture input shift value
C1 0014 Lower-limit tempera- H'FFFFF831 to H'0000270F (—199.9 to 999.9)
ture input shift value
C1 001B Hysteresis H'00000001 to H'0000270F (0.1 to 999.9)
C1 0028 Move to protect level H'FFFFF831 to H'0000270F (—1999 to 9999) Protect
C1 0029 Password to move to | H'FFFFF831 to H'0000270F (—1999 to 9999)

protect level

(Can only be set. The monitor value is always
H’00000000.)
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Vari-
able

type

Ad-
dress

Parameter name

Setting (monitor) value

Level

C3

0000

Input type

H'00000000 (0
H'00000001 (1
H'00000002 (2
H'00000003 (3
H'00000004 (4

H'00000005 (5
H'00000006 (6
H'00000007 (7
H'00000008 (8
H'00000009 (9
H'0000000A (10):
H'0000000B (11):
H'0000000C (12):
H'0000000D (13):
H'0000000E (14):
H'0000000F (15):
H'00000010 (16):
H'00000011 (17):
H'00000012 (18):
H'00000013 (19):
H'00000014 (20):

— N = = — — ~— ~— —

H'00000015 (21):

H'00000016 (22):

Pt (—200 to 850°C/-300 to 1500°F)

Pt (—199.9 to 500.0°C/-199.9 to 900.0°F)
Pt (0.0 to 100.0°C/0.0 to 210.0°F)

JPt (-199.9 to 500.0°C/-199.9 to 900.0°F)
JP1 (0.0 to 100.0°C/0.0 to 210.0°F)

K (-200 to 1300°C/-300 to 2300°F)

K (-20.0 to 500.0°C/0.0 to 900.0°F)

J (-100 to 850°C/-100 to 1500°F)

J (—20.0 to 400.0°C/0.0 to 750.0°F)

T (-200 to 400°C/-300 to 700°F)

T (-199.9 to 400.0°C/-199.9 to 700.0°F)
E (0 to 600°C/0 to 1100°F)

L (-100 to 850°C/-100 to 1500°F)

U (—200 to 400°C/-300 to 700°F)

U (-199.9 to 400.0°C/-199.9 to 700.0°F)
N (-200 to 1300°C/-300 to 2300°F)

R (0 to 1700°C/0 to 3000°F)

S (0 to 1700°C/0 to 3000°F)

B (100 to 1800°C/300 to 3200°F)
Infrared temperature sensor (10 to 70°C)
Infrared temperature sensor

(60 to 120°C)

Infrared temperature sensor

(115 to 165°C)

Infrared temperature sensor

(140 to 260°C)

C3

0004

Temperature unit

o

H'00000000 (0
H'00000001 (1

o

C
F

Initial set-
ting

C3

000D

Alarm 1 type

):
):
H'00000000 (0):
H'00000001 (1):
H'00000002 (2):
H'00000003 (3):
H'00000004 (4):
H'00000005 (5):

H'00000006 (6):
H'00000007 (7):
H'00000008 (8):
H'00000009 (9):
H'0000000A (10):

H'0000000B (11):

H'0000000C (12):

Alarm function OFF

Upper and lower-limit alarm

Upper-limit alarm

Lower-limit alarm

Upper and lower-limit range alarm
Upper and lower-limit alarm with standby
sequence

Upper-limit alarm with standby sequence
Lower-limit alarm with standby sequence
Absolute-value upper-limit alarm
Absolute-value lower-limit alarm
Absolute-value upper-limit alarm with
standby sequence

Absolute-value lower-limit alarm with
standby sequence

Annunciator

C3

000E

Alarm 2 type

Same settings as

the alarm 1 type

C3

000F

Alarm 3 type

Same settings as

the alarm 1 type

Initial set-
ting
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Vari-

able Gy Parameter name Setting (monitor) value Level
dress
type
C3 0010 | Communications unit | H'00000000 to H'00000063 (0 to 99) Commu-
number (See note 4.) nications
. . setting
C3 0011 | Communicationsbaud | H'00000000 (0): 1.2
rate H'00000001 (1): 2.4
(See note 4.) H'00000002 (2): 4.8
H'00000003 (3): 9.6
H'00000004 (4): 19.2
H'00000005 (5): 38.4
C3 0012 | Communications data | H'00000007 (7): 7
length H'00000008 (8): 8
(See note 4.)
C3 0013 | Communications stop | H'00000001 (1): 1
bits (See note 4.) H'00000002 (2): 2
C3 0014 | Communications par- | H'00000000 (0): None
ity (See note 4.) H'00000001 (1): Even
H'00000002 (2): Odd
C3 0016 | Event input assign- H'00000000 (0): None Advanced
ment 1 H'00000001 (1): Reset input function
H'00000002 (2): Hold clear input setting
C3 0017 | Eventinput assign- Same setting as event input assignment 1
ment 2
C3 001D | Standby sequence H'00000000 (0): Condition A
reset H'00000001 (1): Condition B
C3 001E | Alarm 1 open in alarm | H'00000000 (0): Close in alarm
H'00000001 (1): Open in alarm
C3 001F | Alarm 1 hysteresis H'00000001 to H'0000270F (0.1 to 999.9)
C3 0020 | Alarm 2 open in alarm | H'00000000 (0): Close in alarm
H'00000001 (1): Open in alarm
C3 0021 | Alarm 2 hysteresis H'00000001 to H'0000270F (0.1 to 999.9)
C3 0022 | Alarm 3 open in alarm | H'00000000 (0): Close in alarm
H'00000001 (1): Open in alarm
C3 0023 | Alarm 3 hysteresis H'00000001 to H'0000270F (0.1 to 999.9)
C3 002B | Input digital filter H'00000000 to H'0000270F (0.0 to 999.9)
C3 002C | Additional PV display | H'00000000 (0): OFF
H'00000001 (1): ON
C3 002E | Automatic display H'00000000 (0): OFF
return time H'00000001 to H'00000063 (1 to 99)
C3 002F | Alarm 1 latch H'00000000 (0): OFF
H'00000001 (1): O
C3 0030 | Alarm 2 latch H'00000000 (0): OFF
H'00000001 (1): ON
C3 0031 | Alarm 3 latch H'00000000 (0): OFF
H'00000001 (1): O
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Vari- Ad-
able Parameter name Setting (monitor) value Level
dress
type
C3 0033 | Input error output H'00000000 (0): OFF Advanced
H'00000001 (1): O function
; setting
C3 0036 | PV change color H'00000001 (1): RED
H'00000002 (2): GRN
H'00000003 (3): A.R-G
H'00000004 (4): A.G-R
H'00000005 (5): L.R-G
H'00000006 (6): L.G-R
C3 004C | Protocol Setting H'00000000 (0): CompoWay/F Commu-
(See note 4.) H'00000001 (1): Modbus nications
C3 | 004D | Send data waittime | H00000000 to H'00000063 (0 to 99) setting
(See note 4.)
C3 0060 | Selecting upper/lower | H'00000000 (0): Upper limit Initial set-
limit H'00000001 (1): Lower limit ting
C3 0061 | Restart mode H'00000000 (0): Normal monitor status Advanced
H'00000001 (1): Limit status (limit output OFF) function
C3 | 0062 | Time selection H'00000000 (0): Limit output setting
H'00000001 (1): Limit status
* The alarm function can also be used in Controllers without alarm output terminals. In this case,

confirm alarm occurrences via the status data.

Note 1.

Not displayed on the Controller display.

Note 2. The “limit over continuation time” is a numerical value that is given according to the display
format (hr.mn) in the No. 2 display (0.00 to 99.59 corresponds to H’'00000000 (0) to
H’000026E7 (9959)). When a limit over has not occurred (i.e., when the No. 2 display is “----"),
the value will be 0.

Note 3.

Note 4.
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The “selecting upper/lower limit” parameter is used to determine the value for the “limit over

maximum/minimum value” parameter. When a limit over has not occurred (i.e., when the No. 2
display is “----"), the value is refreshed according to the PV. If an input error occurs (i.e., when
is displayed alternately on the No. 2 display), the “limit over maximum/minimum value”

S.ERR
will be set to the upper limit or lower limit of the input range for each sensor.
After communications parameters have been changed, they are enabled by resetting the

Controller.
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3.2 Status

The figure below shows the structure of the status data.

Outputs Input error
161514 1312 11 10 9 8 7 6 5 4 2 1 0 Bitposition
0 0|00 0[0|O0
Limit input error
Display range exceeded
Input error O
Limit status O
Limit alarm 3
Alarm output 1
Alarm output 2 D
Alarm output 3 ,Q—Jp
Q
Operating status Event inputs
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15__ Bitposition
0[{0|j0|0]J0O] O 0|0 0|0

.

Event input 1
Event input 2

Write mode
EEPROM
Setup area

Communications writing
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Bit Description
Bit position Status
0 1
0 Spare OFF
1 Spare OFF
2 Spare OFF
3 Spare OFF
4 Limit input error Not generated Generated
5 Display range exceeded Not generated Generated
6 Input error Not generated Generated
7 Limit status OFF ON
8 Limit alarm OFF ON
9 Spare OFF
10 Spare OFF
11 Spare OFF
12 Alarm 1 output OFF ON
13 Alarm 2 output OFF ON
14 Alarm 3 output OFF ON
15 Spare OFF
16 Event input 1 OFF ON
17 Event input 2 OFF ON
18 Spare OFF
19 Spare OFF
20 Write mode Backup mode RAM write mode
21 EEPROM RAM = EEPROM RAM = EEPROM
22 Setup area Setup area 0 Setup area 1
23 Spare OFF
24 Spare OFF
25 Communications writing OFF (disabled) ON (enabled)
26 Spare OFF
27 Spare OFF
28 Spare OFF
29 Spare OFF
30 Spare OFF
31 Spare OFF

Note 1. “Spare” bits are always OFF.
Note 2. The limit input error is the status indicating that an input error has occurred, and shows whether
S.ERR, -HC- or -La- is displayed for the “limit over maximum/minimum value” parameter on the

No. 2 display.
Note 3. When the limit alarm is ON, the limit output relay is OFF (limit output status).
Note 4. When read in setup area 1, the status of the bits will be as follows:

e Display range exceeded: Last value held

e Input error: Last value held

e Limit status: Last value held

e Limit input error: Last value held

e Limit alarm: Set (The limit output relay in setup area 1 will turn OFF, so the status is set
according to the limit output relay.)

e Alarm outputs: Cleared
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4.1 Data Format

The data format complies with the Modbus (RTU) communications
protocol, so commands from the host computer and responses from the

E5CN-FR are contained in data blocks called frames.

The structure of the command and response frames is described below.

In the following explanations, hexadecimal values are expressed by
adding the prefix H' before the number, e.g., H'02. Numbers and alpha-

betic characters without the H’ prefix are ASCII characters.

B Command Frame

When using RTU mode, start with a silent interval of at least 3.5
character times and end with a silent interval of at least 3.5 character

times.

Slave
address

Function
code Data CRC-16

1 2 bytes

CRC-16 calculation range

Silent interval of 3.5 character times min.

Slave address

Specify the unit number.

The unit number can be set between H00 to H’'63 hexadeci-
mal (0 to 99 decimal).

Specify H'00 for a broadcast transmission. No responses will
be returned for broadcast transmissions.

Function code

The function code is a 1-byte hexadecimal code that indicates
the type of command sent from the host device.

This is the text data associated with the specified function

Data code. Specify the required data, such as the variable address
or setting data. (Set in hexadecimal.)
Cyclical Redundancy Check

CRC-16 This check code is calculated with the data from the slave

address to the end of the data.
The check code is 2-byte hexadecimal.

Silent interval of 3.5 character times min.
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® CRC-16 Calculation Example
Messages are processed one byte at a time in the work memory (a 16-

bit register known as the CRC register).

(1)The CRC register is initialized to H'FFFF.

(2)An XOR operation is performed on the content of the CRC register
and the first byte of the message, and the result is returned to the
CRC register.

(3)The MSB is packed with zeroes and the CRC register is shifted 1 bit
to the right.

(4)If the bit shifted from the LSB is 0, step 3 is repeated (next bit-shift
processing).

If the bit shifted from the LSB is 1, an XOR is performed on the
content of the CRC register and H’A001, and the result is returned to
the CRC register.

(5)Steps 3 and 4 are repeated until 8 bits are shifted.

(6)CRC processing continues to the end of the message, as XOR
operations are performed on the content of the CRC register and the
next byte of the message, step 3 is repeated, and the result is
returned to the CRC register.

(7)The result of the CRC calculation (value in the CRC register) is
appended to the last byte of the message.

Example of Appending the Calculation Result
When the calculated CRC value is H'1234, the CRC value is appended
to the command frame as follows.

Slave Function

address code Data CRC-16
Low High
| H'34 | H'12

1 1 2 bytes

CRC-16 calculation range



I SECTION 4 Modbus Communications Procedure

B Response Frame

® Normal Response Frame

Slave Function
address code

Data CRC-16

2 bytes

CRC-16 calculation range

@ Error Response Frame

Slave Function
address code

Error
Code CRC'1 6

| 1 1

1 | 2 bytes

CRC-16 calculation range

Slave address

The number specified in the command frame is entered as-is.
This is the unit number of the Unit returning the response.

Function code

This is the received function code.

When the function ended normally, the function code is left as-
is. When an error occurred, the hexadecimal value of H'80 is
added to the function code to indicate that the response is an
error response.

Example: Received function code = H'03

Function code in response frame when an error occurred =
H’83

Error code This code indicates the kind of error that occurred.
Cyclical Redundancy Check
CRC-16 This check code is calculated with the data from the slave

address to the end of the data.
The check code is 2-byte hexadecimal.
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H Error Codes

End
code

Name

Error
Description detection
priority

H'01

Function code error

An unsupported function code was received. 1

H'02

Variable address error | The specified variable area address is out-of-range. 2

H'03

Variable data error

The amount of data does not match the number of elements. 3
The byte count is not 2 times the number of elements.

The response length exceeds the size of the communica-
tions buffer.

The command code or related information in the operation
command is wrong or the write data is not in the setting
range.

H'04

Operation error

The write data contents are not allowed in the present oper- 4

ation mode.

4 The “communications writing” parameter is set to “OFF”
(disabled).

@ Write operation was performed to write the parameters
from setup area 0 to setup area 1.

@ Write operation was performed on a protected parameter
other than in the protect level.

€ The command cannot be processed.

® No Response

In the following cases, the received command will not be processed and
a response will not be returned.
Consequently, a timeout error will occur at the host device.
* The slave address in the received command does not match the
communications unit number.
* A parity error, framing error, or overrun error occurred due to a
problem such as a transfer error.
* A CRC-16 code error occurred in the received command frame.
* There was a time interval of more than 3.5 character times between
data packets that make up the command frame.

Furthermore, the specified function’s processing will be performed but

no response will be returned for broadcast functions (slave address =
H’00).
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4.2 Function List

4-6

The following table lists the function codes.
Function Code List

Function code Name Process
03 (H'03) Read variable This function reads from variable areas.
(multiple) It is possible to read two or more consecutive variables.
16 (H'10) Write variable This function writes to variable areas.
(multiple) It is possible to write two or more consecutive variables.
It is also possible to broadcast this function (broadcast
transmission).
06 (H'06) Write variable This function writes an operation command.
(operation com- It is also possible to broadcast this function (broadcast
mand) transmission).
08 (H'08) Echoback Test This function performs an echoback test.




4.3 Variable Area I

4.3 Variable Area

@® Addresses

The variable area is the region of memory used to exchange data with
the ESCN-FR through communications.

Operations such as reading the process value and reading/writing
parameters are performed on the variable area.

On the other hand, operation commands do not use the variable area.

E5CN-FR

Operation
commands, etc.

Microcomputer

Variable area

="

Read/write

When accessing the variable area, the position of a variable in the
variable area is specified with a word identifier, area number, and
address in the area.

An address is appended to each of the variable types. Express
addresses in 2-byte hexadecimal and append them for the specified
access size. Each address is composed of a word identifier, area
number, and address in the area.

Address (2 bytes)

o
o

* * * * * * | Ae | As | Aa | As | A2 | A1 | Ao

o

“——~—— Area number (00 to 3F)  Address in area (00 to FE): 128 variables
Word identifier (0 to 3)

® Number of Elements

4 Modbus Addresses Corresponding to CompoWay/F Setup Areas 0
and 1

Setup area 0 and setup area 1 do not correspond directly to Modbus

addresses.

The number of elements is expressed in 2-byte hexadecimal. The
setting range for the number of elements varies according to the
command.

For example, when the number of elements is “0010,” this specifies
eight items of data (H’10) from the address.

In Modbus protocol, one element occupies 2 bytes of data, but the
setting data occupies 4 bytes of data.
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® Set Values

4-8

The values read from the variable area or written to the variable area
are expressed in hexadecimal, ignoring the decimal point position.
(Negative values are expressed in 2’s complement format.)

Example: D’105.0 — H'0000041A

The variables are 8-digit hexadecimal values. Negative values are
expressed in 2’s complement format. The values are hexadecimal
values with no decimal point indication.

For example, when the ESCN-FR’s process value is 105.0, the read
value is H'0000041A (105.0 — 1050 — H’0000041A).
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4.4 Detailed Description of the Services

B Read Variable Area

To read from the variable area, set the required data in the command
frame, as shown in the following diagram.

Command Frame

Slave Function Read Number of
address code start address elements CRC-16
H'03 | | |
1 1 2 2 2 bytes
Name Description
Slave address Specify the ESCN-FR’s unit number.

The unit number can be set between H'01 and H'63 hexadecimal (1
to 99 decimal).

Function code The Read Variable Area function’s function code is H'03.

Read start address Specify the address containing the data to be read.
See SECTION 5 Communications Data for Modbus for details on
addresses.

Number of elements Specify 2 times the number of setting data items as the number of

elements to be read. The setting range for the number of elements is
H’0002 to H’0010 (2 to 16).

Example: When reading 2 items of setting data, set the number of
elements to H’'0004.

CRC-16 This check code is calculated with the data from the slave address to
the end of the data.

For details on the CRC-16 calculation, see CRC-16 Calculation
Example in 4.1 Data Format on page 4-3.
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Response Frame

Slave Function Byte Read data
address code  count Data 1 Data 1
H'3 Leftmost bytes [Rightmost bytes
\ \
1 1 Number of elements x 2 bytes
Data n Data n CRC-16
Leftmost bytes |Rightmost bytes
\ \ \
2
Name Description

Slave address

The value from the command frame is entered as-is.

Function code

This is the received function code.
When the function ended normally, the function code is left as-is. When an
error occurred, the hexadecimal value of H’80 is added to the function code
to indicate that the response is an error response.
Example: Received function code = H'03

Function code in response frame when an error occurred = H’83

Byte count

Contains the number of bytes of read data.

Number of elements

Contains the number of setting data items that were read.

CRC-16

This check code is calculated with the data from the slave address to the
end of the data.

For details on the CRC-16 calculation, see CRC-16 Calculation Example in
4.1 Data Format on page 4-3.

Response Code

Function Error
Error name Cause
code code
H'83 H'02 Variable address error The read start variable address is incorrect.
o The variable area number is incorrect.
H'03 Variable data error The number of elements exceeds the
allowed range.
H'03 - Normal completion No errors were found.

@ Reading Undisplayed Parameters

It is possible to read the parameters that are not displayed due to
display settings as well as the parameters that are never displayed in
the Controller.

Example Command and Response

The following example shows the command/response when reading the
process value. (In this case, the slave address is H'01.)

Process Value

¢ Address: H'0000; Read data: H'000003ES8 (100.0 °C)

Command:  [01/[08][00 00[00 02][C4 0B(CRC-16)
Response: [00 0003 E8| [FA 8D(CRC-16)
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B Write Variable Area

To write data to the variable area, set the required data in the command
frame, as shown in the following diagram.

Command Frame

Slave Function Write Number of  Byte Write data
address code start address Elements  count Data 1 Data 1
H10 Leftmost bytes |Rightmost bytes
\ \ \ \
1 1 2 2 1 Number of elements x 2 bytes
Data n Data n CRC-16
Leftmost bytes |Rightmost bytes
\ \ \
2
Name Description
Slave address Specify the ESCN-FR’s unit number.

The unit number can be set between H'01 and H’63 hexadecimal (1
to 99 decimal).

Function code The Write Variable Area function’s function code is H'10.

Write start address Specify the starting address where the setting data will be written.
See SECTION 5 Communications Data for Modbus for details on
addresses.

Number of elements Specify 2 times the number of setting data items as the number of

elements to be written.

The setting range for the number of elements is H'0002 to H'000E (2
to 14).

Example: When writing 2 items of setting data, set the number of ele-
ments to H'0004.

Byte count Specify the number of bytes of write data.

CRC-16 This check code is calculated with the data from the slave address to
the end of the data.

For details on the CRC-16 calculation, see CRC-16 Calculation
Example in 4.1 Data Format on page 4-3.
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Response Frame

Slave Function Write Number of
address code start address Elements CRC-16
H'10 | | |
1 1 2 2 2 bytes
Name Description

Slave address

The value from the command frame is entered as-is.

Function code

This is the received function code.
When the function ended normally, the function code is left as-is.
When an error occurred, the hexadecimal value of H'80 is added to
the function code to indicate that the response is an error response.
Example: Received function code = H'10
Function code in response frame when an error occurred =
H90

Write start address

This is the received write start address.

Number of elements

This is the received number of elements.

CRC-16

This check code is calculated with the data from the slave address to
the end of the data.

For details on the CRC-16 calculation, see CRC-16 Calculation
Example in 4.1 Data Format on page 4-3.
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Response Code

Function
code

Error
code

Error name

Cause

H'90

H'02

Variable address error

The write start variable address is incorrect.
o The variable area number is incorrect.

H'03

Variable data error

*

The amount of data does not match the

number of elements.

& The byte count is not 2 times the num-
ber of elements.

& The write data is out of the setting
range.

H'04

Operation error The Controller cannot write the data in its

present operating status.

The write data contents are not allowed in

the present operation mode.

4 The “communications writing” parameter
is set to “OFF” (disabled).

& Write operation was performed on the
parameters from setup area 0 to setup
area 1.

& Write operation was performed on a pro-
tected parameter other than in the pro-
tect level.

Normal completion No errors were found.

@ Writing Undisplayed Parameters

It is possible to write the parameters that are not displayed due to
display settings as well as the parameters that are never displayed in
the Controller.

Example Command and Response
The following example shows the command/response when writing the
“upper-limit alarm 1” and “lower-limit alarm 1” parameters.
(In this case, the slave address is H'01.)
Upper-limit alarm 1

e Address: H'010A Write data: H'000003ES8 (1,000)
Lower-limit alarm 1

e Address: H'010C Write data: H'FFFFFC18 (—1,000)

Command:  |01][10/[01 0A/[00 04| [08][00 00 03 E8|[FF FF FC 18|[8D E9(CRC-16)]
Response:  [01][10]01 0A[00 04][E0 34(CRC-16)]
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B Operation Commands
This function performs commands such as communications writing,
write mode, save RAM data, software reset, move to setup area 1,
move to protect level, parameter initialization, and reset limit.
Command Frame

Slave Function Write

address code start address Write data CRC-16
H'06 | H'00 | H'00 | |
1 1 2 2 2 bytes

Response Frame
Slave Function Write

address code start address Write data CRC-16
H'06 | H'00 | H'00 | |
1 1 2 2 2 bytes
(1) Command Code and Related Information
- Command content Related information
code
00 Communications writ- | 00: OFF (disabled)
ing 01: ON (enabled)
04 Write mode 00: Backup
01: RAM
05 Save RAM data 00
06 Software reset” 00
07 Move to setup area 1 00
08 Move to protect level 00
0B Parameter initialization | 00
12 Reset limit 00: Reset limit output
01: Hold/clear

* No response will be returned when a software reset is carried out.
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(2) Response Code
Normal Completion

TG Error code Name Cause
code
H'06 --- Normal completion | No errors were
found.
Error Occurred
e Error code Name Cause
code
H'86 H'02 Variable address | The write variable address was not
error “0000."

H'03 Variable data error | The write data is incorrect.

¢ Command code or related information
are incorrect.

H'04 Operation error The Controller cannot write the data in

its present operating status.

* The “communications writing” param-
eter is set to “OFF” (disabled). The
command is received regardless of
the “communications writing” parame-
ter setting (ON/OFF).

* Processing could not be performed.
For details, see (4) Operation Com-
mands and Precautions below.

Command:
Response:

(3) Example Command and Response
The following example shows the command/response when communi-

cations writing is enabled. (In this case, the slave address is H'01.)
Communications writing enabled (command code: 00; related infor-

mation: 01)

eAddress: H'0000 (fixed)
Write data: H'0001 (communications writing enabled)

[06][00 00][00 01][48 0A(CRC-16)

[06/[00 00J[00 01][48 0A(CRC-16)]
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(4) Operation Commands and Precautions

@® Communications Writing

Set the “communications writing” parameter to “ON” (enabled) or “OFF”
(disabled) with the related information setting.

The setting can be accepted in both setup area 0 and setup area 1.

® Write Mode

Set either “backup mode” or “RAM write mode” with the related infor-
mation setting. The setting can be accepted in both setup area 0 and
setup area 1.

Write mode Description

Backup mode The data is written to EEPROM when the parame-
ters in the operation/adjustment levels (excluding
read-only parameters) are written by communica-
tions.

RAM write mode The data is not written to EEPROM when the
parameters in the operation/adjustment levels
(excluding read-only parameters) are written by
communications.

Parameters can be changed by operating the keys
on the front panel of the controller.

* When the mode is switched from RAM write mode to backup mode, the
parameters in the operation/adjustment levels (excluding read-only
parameters) are written to EEPROM.

e The RAM write mode is enabled only when the “communications

writing” parameter is set to “ON” (enabled).
Consequently, when the “communications writing” parameter setting is
changed to “OFF” (disabled), the parameters in the operation/
adjustment levels (excluding read-only parameters) are written to
EEPROM even if the RAM write mode is set to “disabled.”

® RAM Data

This command writes the parameters in the operation/adjustment levels
(excluding read-only parameters) to EEPROM. The setting can be
accepted in both setup area 0 and setup area 1.

@ Software Reset

Restarts processing from the point when power is turned ON. The
setting can be accepted in both setup area 0 and setup area 1. No
response will be returned for this operation.



4.4 Detailed Description of the Services I

B Echoback Test

® Move to Setup Area 1

This command moves to “setup area 1” and can be accepted at both
setup areas 0 and 1. If the “initial setup/communications protection” is
set to “2,” an “operation error” will be generated, and the move to setup
area 1 will be prohibited.

When this move is carried out from setup area 0, the display indicates
the “input type” in the initial setting level. When this operation command
is executed in setup area 1, the display will not change.

® Move Protect Level

This command moves to the protect level and can be accepted only in
setup area 0. When this command is issued in setup area 1, an
“operation error” will be generated, and the move to the protect level will
be prohibited.

@ Parameter Initialization

The present settings are returned to the default values and written to
EEPROM. This command can be accepted in setup area 1 only. When
this command is issued in setup area 0, an “operation error’ will be
generated.

® Reset Limit

This is an operation command related to the Limit Controller functions.
Related information is used to reset or hold/clear the limit output. This
command can be accepted in setup area 0 only. If this command is
issued in setup area 1 an “operation error” will occur.

Command Frame
Slave Function Write

address code startaddress Testdata CRC-16
H'08 | H'00 | H'00 | |
1 1 2 2 2 bytes

Response Frame
Slave Function Write

address code start address  Test data CRC-16
H'08 | H'00 | H'00 | |
1 1 2 2 2 bytes

* When the command is executed normally, the response returns the
same data sent in the command.

(1) Test Data
Enter any 2-byte hexadecimal data.

4-17




I SECTION 4 Modbus Communications Procedure

4-18

(2) Response Code

Function code Error code Name Description
H'88 H'03 Variable data error | The data following the function code
was not the fixed data (H'00, H’00).
H'08 Normal completion | No errors were found.

(8) Example Command and Response

The following example shows the command/response for an Echoback
Test command.

(In this case, the test data is H’1234.)

(In this case, the slave address is H'01.)

Command:  [01[08][00 00|[12 34|[ED 7C(CRC-16) |
Response:  [01][08|[0000][12 34][ED 7C(CRC-16) ]




SECTION 5
Communications Data for
Modbus

This section shows the communications data format used in Modbus
communications. Refer to this section when reading or setting data via
Modbus communications.

5.1 Variable Area (Setting Range) List .......cccccoceevieiiienens 5-2
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5.1 Variable Area (Setting Range) List

The following table lists the variable areas. Items expressed in
hexadecimal in the “Set (monitor) value” column are the setting range in
the Modbus specifications. Values in parentheses “()” are the actual
setting range.

When there is a section reference for a setting item, refer to that
reference for details.

Address Parameter name Setting (monitor) value Level

0000 PV Use the specified range for each sensor. Operation

0002 Status (See note 1.) See the 5.2 Status for details.

0106 Limit SP Use the specified range for each sensor. Adjust-

0108 Alarm value 1 H'FFFFF831 to H'0000270F (—1999 to 9999) ment

010A Upper-limit alarm 1 H'FFFFF831 to H'0000270F (1999 to 9999)

010C Lower-limit alarm 1 H'FFFFF831 to H'0000270F (-1999 to 9999)

010E Alarm value 2 H'FFFFF831 to H'0000270F (-1999 to 9999)

0110 Upper-limit alarm 2 H'FFFFF831 to H'0000270F (-1999 to 9999)

0112 Lower-limit alarm 2 H'FFFFF831 to H'0000270F (1999 to 9999)

0404 PV Use the specified range for each sensor. Operation

040C Status (See note 1.) See the 5.2 Status for details.

0500 Operation/adjustment H'00000000 (0): No restrictions in operation and adjustment | Protect
protect levels

H'00000001 (1): Move to adjustment level is prohibited.
H'00000002 (2): Display of only “Limit SP” and “PV/Limit SP”
parameters is allowed.

0502 Initial setting/communi- H'00000000 (0): Move to initial setting/communications set-

cations protect ting level is allowed. (Move to advanced
function setting level is displayed.)

H'00000001 (1): Move to initial setting/communications set-
ting level is allowed. (Move to advanced
function setting level is not displayed.)

H'00000002 (2): Move to initial setting/communications set-
ting level is prohibited.

0504 Setup change protection | H'00000000 (0): OFF (Changing of setup on controller dis-
play is allowed.)

H'00000001 (1): ON (Changing of setup on controller display
is prohibited.)

0508 Move to protect level H'FFFFF831 to H'0000270F (—1999 to 9999)
050A Password to move to pro- | H'FFFFF831 to H'0000270F (—1999 to 9999)
tect level (Can only be set. The monitor value is always H'00000000.)
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Address Parameter name Setting (monitor) value Level
0602 Limit SP Use the specified range for each sensor. Adjust-
070C Hysteresis H00000001 to H'0000270F (0.1 to 999.9) ment
072C Lower-limit temperature H'FFFFF831 to H'0000270F (-199.9 to 999.9)
input shift value
0730 Upper-limit temperature H'FFFFF831 to H'0000270F (—199.9 to 999.9)
input shift value
0746 Temperature input shift H'FFFFF831 to H'0000270F (—199.9 to 999.9)
value
0756 Limit over continuation H'00000000 to H'000026E7 (0 to 9959) Operation
time (See note 2.)
0758 Limit over minimum/max- | Use the specified range for each sensor.
imum value (See note 3.)

0800 Input digital filter H'00000000 to H'0000270F (0.0 to 999.9) Advanced
function
setting

0904 Alarm value 1 H'FFFFF831 to H'0000270F (—1999 to 9999) Adjust-

0906 Upper-limit alarm 1 HFFFFF831 to H'0000270F (—1999 to 9999) ment

0908 Lower-limit alarm 1 H'FFFFF831 to H'0000270F (—1999 to 9999)

090A Alarm value 2 H'FFFFF831 to H'0000270F (—1999 to 9999)

090C Upper-limit alarm 2 H'FFFFF831 to H'0000270F (—1999 to 9999)

090E Lower-limit alarm 2 H'FFFFF831 to H'0000270F (—1999 to 9999)

0910 Alarm value 3 H'FFFFF831 to H'0000270F (—1999 to 9999)

0912 Upper-limit alarm value 3 | H'FFFFF831 to H'0000270F (—1999 to 9999)

0914 Lower-limit alarm value 3 | H'FFFFF831 to H'0000270F (—1999 to 9999)
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Address

Parameter name

Setting (monitor) value

Level

0Co00

Input type

H'00000000 (0):
H'00000001 (1):
H'00000002 (2):
H'00000003 (3):
H'00000004 (4):

Pt (200 to 850°C/-300 to 1500°F)

Pt (-199.9 to 500.0°C/-199.9 to 900.0°F)
Pt (0.0 to 100.0°C/0.0 to 210.0°F)

JPt (-199.9 to 500.0°C/-199.9 to 900.0°F)
JPt (0.0 to 100.0°C/0.0 to 210.0°F)

H'00000005 (5):
H'00000006 (6):
H'00000007 (7):
H'00000008 (8):
H'00000009 (9):

H'0000000A (10):
H'0000000B (11):
H'0000000C (12):
H'0000000D (13):
H'0000000E (14):
H'0000000F (15):
H'00000010 (16):
H'00000011 (17):
H'00000012 (18):
H'00000013 (19):
H'00000014 (20):
H'00000015 (21):

H'00000016 (22):

K (—200 to 1300°C/-300 to 2300°F)

K (-20.0 to 500.0°C/0.0 to 900.0°F)

J (=100 to 850°C/-100 to 1500°F)

J (-20.0 to 400.0°C/0.0 to 750.0°F)

T (—200 to 400°C/-300 to 700°F)

T (-199.9 to 400.0°C/-199.9 to 700.0°F)
E (0 to 600°C/0 to 1100°F)

L (-100 to 850°C/-100 to 1500°F)

U (=200 to 400°C/-300 to 700°F)

U (-199.9 to 400.0°C/-199.9 to 700.0°F)
N (-200 to 1300°C/-300 to 2300°F)

R (0 to 1700°C/0 to 3000°F)

S (0 to 1700°C/0 to 3000°F)

B (100 to 1800°C/300 to 3200°F)
Infrared temperature sensor (10 to 70°C)
Infrared temperature sensor (60 to 120°C)
Infrared temperature sensor

(115 to 165°C)

Infrared temperature sensor

(140 to 260°C)

0co2

Temperature unit

H'00000000 (0): °C
H'00000001 (1): °F

0D2E

Selecting upper/lower
limit

H'00000000 (0): Upper limit
H'00000001 (1): Lower limit

Initial set-
ting

OE14

Event input assignment 1

H'00000000 (0):
H'00000001 (1):
H'00000002 (2):

None
Reset input
Hold/clear input

OE16

Event input assignment 2

Same settings as the event input assignment 1.

Advanced
function
setting
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Address Parameter name Setting (monitor) value Level

0F00 Alarm 1 type H'00000000 (0):  Alarm function OFF Initial set-
H'00000001 (1):  Upper and lower-limit alarm ting
H'00000002 (2):  Upper-limit alarm
H'00000003 (3):  Lower-limit alarm
H'00000004 (4):  Upper and lower-limit range alarm

(5):  Upper and lower-limit alarm with standby
sequence
H'00000006 (6):  Upper-limit alarm with standby sequence
H'00000007 (7):  Lower-limit alarm with standby sequence
(8):
9):

H'00000005

H'00000008 Absolute-value upper-limit alarm

H'00000009 ( Absolute-value lower-limit alarm

H'0000000A (10): Absolute-value upper-limit alarm with
standby sequence

H'0000000B (11): Absolute-value lower-limit alarm with
standby sequence

H'0000000C (12): Annunciator

0F02 Alarm 1 latch H'00000000 (0): OFF Advanced
H'00000001 (1): ON function

0F04 Alarm 1 hysteresis H'00000001 to H'0000270F (0.1 to 999.9) setting

O0F06 Alarm 2 type Same settings as the alarm 1 type. Initial set-
ting

OF08 Alarm 2 latch H'00000000 (0): OFF Advanced
H'00000001 (1): ON function

OFOA Alarm 2 hysteresis H'00000001 to H'0000270F (0.1 to 999.9) setting

OF0C Alarm 3 type Same settings as the alarm 1 type. Initial set-
ting

OFOE Alarm 3 latch H'00000000 (0): OFF Advanced
H'00000001 (1): ON function

0F10 Alarm 3 hysteresis H'00000001 to H'0000270F (0.1 to 999.9) setting

OF18 Standby sequence reset | H'00000000 (0): Condition A
H'00000001 (1): Condition B

Close in alarm
Open in alarm

OF1A Alarm 1 open in alarm H'00000000
H'00000001

Close in alarm
H'00000001

OF1E Alarm 3 open in alarm H'00000000 Close in alarm

(
(0]
(1
OF1C Alarm 2 open in alarm H'00000000 (0
(1
(0]
H'00000001 (1): Open in alarm

):
):
):
): Open in alarm
):
):
):

1006 Automatic display return | H'00000000 (0): OFF
time H'00000001 to H'00000063 (1 to 99)

1010 Additional PV display H'00000000 (0): OFF
H'00000001 (1): ON

101A PV change color H'00000001 (1): RED
H'00000002 (2): GRN
H'000000083 (3): A.R-G
H'00000004 (4): A.G- R
H'00000005 (5):
(6):

r
2
3
4
5

H'00000006 (6

A
L.R
LG R
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Address Parameter name Setting (monitor) value Level
1100 Protocol setting H'00000000 (0): CompoWay/F Commu-
(See note 4.) H'00000001 (1): Modbus nications
1102 Communications unit H'00000000 to H'00000063 (0 to 99) setting
number (See note 4.)
1104 Communications baud H'00000000 (0): 1.2
rate (See note 4.) H'00000001 (1): 2.4

H'00000002 (2): 4.8
H'00000003 (3): 9.6
H'00000004 (4): 19.2
H'00000005 (5): 38.4

1106 Communications data H'00000007 (7): 7
length (See note 4.) H'00000008 (8): 8
1108 Communications stop H'00000001 (1): 1
bits (See note 4.) H'00000002 (2): 2
110A Communications parity H'00000000 (0): None
(See note 4.) H'00000001 (1): Even
H'00000002 (2): Odd
110C Send data wait time H'00000000 to H'00000063 (0 to 99)
(See note 4.)
1300 Restart mode H'00000000 (0): Normal monitor status Advanced
H'00000001 (1): Limit status (limit output OFF) function
133C Input error output H'00000000 (0): OFF setting
H'00000001 (1): ON
1352 Time selection H'00000000 (0): Limit output

H'00000001 (1): Limit status

* The alarm function can also be used in Controllers without alarm output terminals. In this case,
confirm alarm occurrences via the status data.

Note 1.  Not displayed on the Controller display.

Note 2.  The “limit over continuation time” is a numerical value that is given according to the display
format (hr.mn) in the No. 2 display (0.00 to 99.59 corresponds to H’00000000 (0) to
H’000026E7 (9959)). When a limit over has not occurred (i.e., when the No. 2 display is “----"),
the value is 0.

Note 3.  The “selecting upper/lower limit" parameter is used to determine the value for the “limit over
maximum/minimum value” parameter. When a limit over has not occurred (i.e., when the No. 2
display is “----"), the value is refreshed according to the PV. If an input error occurs (i.e., when
S.ERR is displayed alternately on the No. 2 display), the “limit over maximum/minimum value”
will be set to the upper limit or lower limit of the input range for each sensor.

Note 4.  After communications parameters have been changed, they are enabled by resetting the
Controller.
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5.2

Status

The figure below shows the structure of the status data.

Outputs Input error
_ 161514 1812 11 10 9 8 7 6 5 4 3 2 1 0 Bitposition
0 0|0]|0 o|0|0]|O
Limit input error
Display range exceeded
Input error
Limit status
Limit alarm
Alarm output 1
Alarm output 2
Alarm output 3
Operating status Event inputs
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15__ Bitposition
o(o|o|0J0O]| O 0 0|0
L Event input 1
—— Eventinput 2
Write mode
EEPROM
Setup area
Communications writing
Bi Bit Description
it
o Status
position 0 1
0 Spare OFF
1 Spare OFF
2 Spare OFF
3 Spare OFF
4 Limit input error Not generated Generated
5 Display range exceeded Not generated Generated
6 Input error Not generated Generated
7 Limit status OFF ON
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Bit Bit Description
position S 0 1
8 Limit alarm OFF ON
9 Spare OFF
10 Spare OFF
11 Spare OFF
12 Alarm 1 output OFF ON
13 Alarm 2 output OFF ON
14 Alarm 3 output OFF ON
15 Spare OFF
16 Event input 1 OFF ON
17 Event input 2 OFF ON
18 Spare OFF
19 Spare OFF
20 Write mode Backup mode RAM write mode
21 EEPROM RAM = EEPROM RAM = EEPROM
22 Setup area Setup area 0 Setup area 1
23 Spare OFF
24 Spare OFF
25 Communications writing OFF (disabled) ON (enabled)
26 Spare OFF
27 Spare OFF
28 Spare OFF
29 Spare OFF
30 Spare OFF
31 Spare OFF

Note 1. “Spare” bits are always OFF.

Note 2. The limit input error is the status indicating that an input error has occurred, and shows whether
S5.ERR, -HC- or -La- is displayed for the limit over maximum/minimum value on the No. 2
display.

Note. 3. When the limit alarm is ON, the limit output relay is OFF (limit output status).

Note 4. When read in setup area 1, the status of the bits will be as follows:

¢ Display range exceeded: Last value held

e Input error: Last value held

e Limit status: Last value held

e Limit input error: Last value held

e Limit alarm: Set (The limit output relay in setup area 1 will turn OFF, so the
status is set according to the limit output relay.)

e Alarm outputs: Cleared
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addresses
CompoWay/F, Part 2 2-7
Modbus, Part 2 4-7
adjustment level, Part I 1-8, Part 1 5-9
parameter operation list, Part 1 A-6
advanced function setting level, Part I 1-8, Part 1 5-21
moving to, Part 1 4-17, Part 1 5-20
parameter operation list, Part 1 A-9
alarm operation, Part 1 4-9, Part 1 A-4
summary, Part 1 4-8
alarms, Part I 1-5
alarm 1 and 2 outputs
wiring, Part 1 2-7
alarm hysteresis, Part 1 4-7
alarm latch, Part 1 4-7
alarm outputs, Part 1 3-9
alarm types, Part 1 3-9
alarm values, Part 1 3-10
operation, Part 1 4-8

area definitions, Part 2 2-6

ASCII list, Part 1 A-2, Part 2 A-2

B

BCC, Part 2 1-3, Part 2 2-2, Part 2 2-3

C

calibration
indication accuracy, Part 1 6-10
input types, Part 1 6-4
platinum resistance thermometer, Part I 6-8
registering calibration data, Part 1 6-4
thermocouple, Part 1 6-5

user calibration, Part I 6-4
characteristics, Part 1 A-3
close in alarm, Part 1 4-8
cold junction compensator
connecting, Part 1 6-5
command frame
CompoWay/F, Part 2 2-2
Modbus, Part 2 4-2
command text, Part 2 2-2, Part 2 2-6
communications
operation commands, Part 1 4-22
wiring, Part 1 2-8

Index

communications baud rate, Part 2 1-5, Part 2 1-6

communications data
CompoWay/F, Part 2 2-4
CompoWay/F and SYSWAY, Part 2 3-1

communications data length, Part 2 1-5, Part2 1-6
communications function, Part I 1-6
communications methods, Part 2 1-2
communications parameter setup, Part 2 1-5
communications parameters, Part 2 1-5, Part 2 1-6
communications parity, Part 2 1-5, Part 2 1-7
communications protocol, Part2 1-5, Part2 1-6

communications setting level, Part 1 1-8, Part 1 5-31

parameter operation list, Part I A-10
communications specifications, Part 2 1-3
communications stop bits, Part 2 1-5, Part 2 1-7
communications unit number, Part 2 1-5, Part 2 1-6
CompoWay/F, Part 1 1-6, Part 1 2-1, Part2 1-2, Part22-1

Controllers with Thermocouple/Resistance Thermometer
Multi-input, Part 1 6-3

CRC-16, Part 2 4-3

D

data format
CompoWay/F, Part 2 2-2
Modbus, Part 2 4-2
dimensions, Part 1 2-2
E5CN-FR, Part 12-2

Display Range Exceeded (error display), Part 1 A-5
down key, Part 1 1-3

E

Echoback Test
CompoWay/F, Part 2 2-8, Part 2 2-14
Modbus, Part 2 4-17
end code
CompoWay/F, Part 2 2-3, Part 2 2-4
error code, Part 2 4-5
error displays
Display Range Exceeded, Part I A-5
Input Error, Part 1 A-4
Memory Error, Part I A-5
ES1B Infrared Thermosensors, Part 1 1-5, Part 1 1-6, Part
15-16, Part 1 A-12

external power supply, Part 1 1-4, Part 1 1-6, Part 1 2-
8, Part 1 2-9, Part 1 A-2



Index

offset, Part 1 4-4 K
ETX, Part 2 2-2

event inputs, Part I 1-5, Part 1 2-7, Part 1 4-10
wiring, Part 1 2-7

keys
down key, Part 1 1-3

ki tions, Part 1 1-7
external power supply for ES1B, Part I 1-4, Part 1 1-6, €y opetations, Tar

Part 12-8, Part 12-9, Part 1 A-2 levelfreset key, Part I'1-3
mode key, Part 1 1-3

operations, Part 1 1-3
F up key, Part 1 1-3

FINS, Part 2 1-2, Part 2 2-3

front panel, Part 1 1-2 L
function code, Parr 2 4-2 level/reset key, Part 1 1-3
function list, Part 2 4-6 limit control, Part I 3-6

lower-limit temperature input shift value, Part 1 5-13

1/O configuration, Part I 1-4 M
E5CN-FR, Part 1 1-4

. . main functions, Part 1 1-5
main functions, Part 1 1-5 ’

Memory Error (error display), Part 1 A-5
Modbus, Part 2 1-2, Part 2 4-1, Part 2 5-1
mode key, Part 1 1-3

indication accuracy, Part 1 6-10

indicators
meanings, Part 1 1-2

operation, Part 1 1-2 mounting, Part 1 2-3
terminal cover, Part 1 2-3

to panel, Part I 2-3

infrared temperature sensor, Part 1 6-10

initial setting level, Part 1 1-8, Part 1 5-15

parameter operation list, Part 1 A-7

initial setting/communications protect, Part 1 4-19, Part 1 N
4-20
initial settings, Part I 3-2 no response
examples, Part 1 3-2 Modbus, Part 2 4-5
initialization, Part I 5-22 No. 1 display, Part 1 1-2
Input Error (error display), Part 1 A-4 No. 2 display, Part 11-2
input sensor types, Part 1 1-5, Part I 5-16 node number, Part 2 2-2
input shift, Part 1 4-2 number of elements
one-point shift, Part 1 4-2 CompoWay/F, Part 2 2-7
two-point shift, Part 1 4-3 Modbus, Part 2 4-7
calculating, Part 1 4-4
input types, Part I 3-3, Part I A-11 O
default values, Part 1 5-16
list, Part I 3-3 one-point shift, Part 1 4-4

setting, Part I 3-3 open in alarm, Part 1 4-8

inputs .
P Operation Command

CompoWay/F, Part 2 2-8, Part 2 2-15
installation, Part 1 2-2, Part 1 2-3 Modbus, Part 2 4-14

wiring, Part 1 2-6

removing from case, Part I 2-4 operation level, Part 1 1-8, Part 1 5-6

interface, Part 2 1-4 parameter operation list, Part I A-6

operation/adjustment protect, Part 1 4-19



Index

P

parameter flow, Part 1 A-13

parameter operation list, Part 1 A-6
adjustment level, Part I A-6
operation level, Part 1 A-6

parameter operation lists
advanced function setting level, Part I A-9
communications setting level, Part 1 A-10
initial setting level, Part 1 A-7
protect level, Part 1 A-10

parameter structure, Part 1 6-2

parameters
additional PV display, Part 1 5-26
adjustment level display, Part 1 5-10
alarm 1 hysteresis, Part I 5-25
alarm 1 latch, Part 1 5-27
alarm 1 open in alarm, Part 1 5-24
alarm 1 type, Part I 5-18
alarm 2 hysteresis, Part I 5-25
alarm 2 latch, Part 1 5-27
alarm 2 open in alarm, Part 1 5-24
alarm 2 type, Part I 5-20
automatic display return time, Part 1 5-26
communications baud rate, Part 1 5-31
communications data length, Part 1 5-31
communications parity, Part I 5-31
communications stop bits, Part 1 5-31
communications Unit No., Part 1 5-31
event input assignment 1, Part I 5-23
event input assignment 2, Part I 5-23

initial setting/communications protect, Part I 4-19, Part
14-20, Part 1 5-4

input digital filter, Part I 5-25

input error output, Part I 5-27

input type, Part I 5-16

lower-limit temperature input shift value, Part 1 5-13
move to advanced function setting level, Part I 5-20
move to calibration level, Part 1 5-30

move to protect level, Part I 5-4
operation/adjustment protect, Part I 4-19, Part 1 5-4
parameter initialization, Part 1 5-22

password to move to protect level, Part 1 5-5
process value, Part 1 5-7

protocol setting, Part 1 5-31

PV change color, Part I 5-28

selecting, Part 1 1-9

selecting upper/lower limit, Part I 5-17

send data wait time, Part 1 5-31

setting change protect, Part 1 4-19, Part 1 4-20, Part 1
5-4

standby sequence reset, Part I 5-23
temperature input shift, Part I 5-12
temperature unit, Part 1 5-17
upper-limit temperature input shift value, Part 1 5-13
part names
functions, Part 1 1-2
password, Part 1 4-20, Part 1 4-21
PDU structure, Part 2 2-6
platinum resistance thermometer, Part I 6-10
calibration, Part 1 6-8
power supply
wiring, Part 1 2-6
precautions
wiring, Part 1 2-5
process value (PV), Part 1 5-7
protect level, Part 1 1-8, Part 1 4-19, Part 1 5-3
moving to, Part 1 4-22, Part 1 5-4
communications operation command, Part 1 4-22
password, Part 1 4-20, Part 1 5-5
parameter operation list, Part 1 A-10
protection, Part 1 4-19

initial setting/communications, Part 1 4-19, Part 1 4-20,
Part 1 5-4

operation/adjustment, Part I 4-19, Part 1 5-4
setting change, Part 1 4-19, Part 1 4-20, Part 1 5-4

protocol setting, Part 2 1-6
PV display
color change, Part I 4-23

R

ratings, Part I A-2
Read Controller Attributes
CompoWay/F, Part 2 2-8, Part 2 2-12
Read Controller Status, Part 2 2-8, Part 2 2-13
Read Variable Area
CompoWay/F, Part 2 2-8, Part 2 2-9
Modbus, Part 2 4-9
removing from case, Part 1 2-4
response code list
CompoWay/F, Part 2 2-18
response frame
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