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Preface

Preface

This Communications Manual describes the communications capabilities supported by the E5[IC Digi-
tal Controllers.

Read and understand this manual before using communications with the E5S[IC Digital Controllers and
be sure you are performing communications correctly.
Keep this manual in a safe location where it will be available when needed.

[ © OMRON, 2011 h

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
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information
contained in this publication.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

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

® Limitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.
Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an
amount equal to the purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or expenses regarding the
Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate
modification. Return of any Products by Buyer must be approved in writing by Omron before
shipment. Omron Companies shall not be liable for the suitability or unsuitability or the results from
the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or
information given orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

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

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

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

Application Considerations

| Suitability of Use

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

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials 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 user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I 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 part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the E5LIC Digital Controllers.

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

The following notation is used.

Indicates a potentially hazardous situation which, if not

A CAUTION avoided, may result in minor or moderate injury or in prop-

erty damage.

Symbols
Symbol Meaning
e General Caution
Indicates non-specific general cautions, warnings, and dangers.
Caution
e Electrical Shock Caution
Indicates possibility of electric shock under specific conditions.
e General Prohibition
Indicates non-specific general prohibitions.
Prohibition
¢ Disassembly Prohibition
Q Indicates prohibitions when there is a possibility of injury, such as from
electric shock, as the result of disassembly.
Mandatory ¢ General Caution
Caution Indicates non-specific general cautions, warnings, and dangers.
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Safety Precautions

® Safety Precautions

A\ CAUTION

Minor injury due to electric shock may occasionally occur.
Do not touch the terminals while power is being supplied.

Electric shock, fire, or malfunction may occasionally occur.

Do not allow metal objects, conductors, cuttings from installation
work, or moisture to enter the Digital Controller or a Setup Tool port.
Attach the cover to the front-panel Setup Tool port whenever you are
not using it to prevent foreign objects from entering the port.

Minor injury from explosion may occasionally occur.
Do not use the product where subject to flammable or explosive gas.

Fire may occasionally occur.
Do not allow dirt or other foreign objects to enter a Setup Tool port,
or between the pins on the connectors on the Setup Tool cable.

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

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-energize the equipment before servicing.

(c) Signal inputs are SELV, limited energy. '
(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 life expectancy, contact fusing
or burning may occasionally occur.

Always consider the application conditions 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.

> B> @0 P>

*1 An SELV (separated extra-low voltage) system is one with a power supply that has double or reinforced
insulation between the primary and the secondary circuits and has an output voltage of 30 V r.m.s. max.
and 42.4 V peak max. or 60 VDC max.

*2 A class 2 circuit is one tested and certified by UL as having the current and voltage of the secondary out-
put restricted to specific levels.
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Safety Precautions

/A CAUTION

If you replace only the Main Unit of the ESDC, check the condition of
the Terminal Unit.

If corroded terminals are used, contact failure in the terminals may
cause the temperature inside the Digital Controller to increase,
possibly resulting in fire.

If the terminals are corroded, replace the Terminal Unit as well.

Loose screws may occasionally result in fire.
Tighten the terminal screws to the specified torque of 0.43 to
0.58 N-m.*

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

A malfunction in the Digital Controller may occasionally make control
operations impossible or prevent alarm outputs, resulting in property
damage. To maintain safety in the event of malfunction of the Digital
Controller, take appropriate safety measures, such as installing a
monitoring device on a separate line.

Seeb

* The specified torque is 0.5 N-m for the E5CC-U.
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Precautions for Safe Use

Precautions for Safe Use

Be sure to observe the following precautions to prevent operation failure, malfunction, or adverse
affects on the performance and functions of the product. Not doing so may occasionally result in unex-
pected events. Use the product within specifications.
e This product is designed for indoor use only. Do not use or store the Digital Temperature Controller in
any of the following places.

Places directly subject to heat radiated from heating equipment.

Places subject to splashing liquid or oil atmosphere.

Places subject to direct sunlight.

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 Digital Controller within the rated ambient temperature and humidity.
Gang-mounting two or more Digital Controllers, or mounting Digital Controllers above each other may
cause heat to build up inside the Digital Controllers, which will shorten their service life. In such a
case, use forced cooling by fans or other means of air ventilation to cool down the Digital 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 the correct signal name and polarity of terminals.
Use the specified size of crimped terminals (M3, width of 5.8 mm or less) to wire the E5CC, ESEC,
E5AC, or E5DC.
To connect bare wires to the terminal block of the E5CC, E5EC, E5AC, or E5DC, use copper braided
or solid wires with a gauge of AWG24 to AWG18 (equal to a cross-sectional area of 0.205 to 0.823

mm2). (The stripping length is 6 to 8 mm.) Up to two wires of the same size and type, or two crimped
terminals can be inserted into a single terminal.

Use the specified size of crimped terminals (M3, width of 5.8 mm or less) to wire the E5GC.*

To connect bare wires to the terminal block of the E5GC, use copper braided or solid wires with a

gauge of AWG24 to AWG18 (equal to a cross-sectional area of 0.205 to 0.823 mm?). (The stripping
length for Digital Temperature Controllers with screw terminal blocks is 6 to 8 mm. The stripping
length for Digital Temperature Controllers with screwless clamp terminal blocks is 8 to 12 mm.)

Up to two wires of the same size and type, or two crimped terminals can be inserted into a single
terminal. When connecting two wires into one terminal of a Digital Temperature Controller with a
screwless clamp terminal block, use ferrules with a diameter of 0.8 to 1.4 mm and an exposed
conductor length of 8 to 12 mm that two wires are crimped for a ferrule.*

* The Digital Temperature Controller with screwless clamp terminals underwent UL testing with one
braided wire connected.
¢ Do not wire the terminals that are not used.

¢ To avoid inductive noise, keep the wiring for the Digital Controller's terminal block away from power
cables that carry high voltages or large currents. Also, do not wire power lines together with or
parallel to Digital Controller wiring. Using shielded cables and using separate conduits or ducts are
recommended.
Attach a surge suppressor or noise filter to peripheral devices that generate noise (in particular,
motors, transformers, solenoids, magnetic coils or other equipment that have an inductance
component).
When a noise filter is used at the power supply, first check the voltage or current, and attach the noise
filter as close as possible to the Digital Controller.
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Precautions for Safe Use

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

¢ Use the Digital Temperature Controller within the rated load and power supply.

e Make sure that the rated voltage is attained within 2 seconds of turning ON the power using a switch
or relay contact. If the voltage is applied gradually, the power may not be reset or output malfunctions
may occur.

* Make sure that the Digital Controller has 30 minutes or more to warm up after turning ON the power
before starting actual control operations to ensure the correct temperature display.

e When executing self-tuning, turn ON power for the load (e.g., heater) at the same time as or before
supplying power to the Digital Controller. If power is turned ON for the Digital Controller before turning
ON power for the load, self-tuning will not be performed properly and optimum control will not be
achieved.

* A switch or circuit breaker must be provided close to the Digital Controller. The switch or circuit
breaker must be within easy reach of the operator, and must be marked as a disconnecting means for
the Digital Controller.

* Wipe off any dirt from the Digital Controller with a soft dry cloth. Never use thinners, benzine, alcohol,
or any cleaners that contain these or other organic solvents. Deformation or discoloration may occur.

¢ Design the system (e.g., control panel) considering the 2 seconds of delay in setting the Digital
Controller’s output after the power supply is turned ON.

e The output will turn OFF when you move to the initial setting level. Take this into consideration when
performing control.

* The number of non-volatile memory write operations is limited. Therefore, use RAM write mode when
frequently overwriting data, e.g., through communications.

¢ Use suitable tools when taking the Digital Controller apart for disposal. Sharp parts inside the Digital
Controller may cause injury.

e Always touch a grounded piece of metal before touching the Digital Temperature Controller to
discharge static electricity from your body.

¢ For compliance with Lloyd’s standards, the E5CC, E5CC-U, ESEC, or ESAC must be installed under
the conditions that are specified in Shipping Standards in the E5//C Digital Temperature Controller
User’s Manual (Cat. No. H174).

¢ For the Digital Temperature Controller with two Setup Tool ports (ESEC/E5AC/E5DC/E5GC), do not
connect cables to both ports at the same time.

The Digital Temperature Controller may be damaged or may malfunction.

¢ Do not exceed the communications distance that is given in the specifications and use the specified
communications cable. Refer to the E5//C Digital Temperature Controllers User's Manual (Cat. No.
H174) for the communications distance and cable specifications.

e Do not turn the power supply to the Digital Controller ON or OFF while the USB-Serial Conversion
Cable is connected. The Digital Controller may malfunction.

e Do not bend the communications cables past their natural bending radius. Do not pull on the
communications cables.

e For the E5DC, when you attach the Main Unit to the Terminal Unit, make sure that the hooks on the
Main Unit are securely inserted into the Terminal Unit.

¢ Install the DIN Track vertically to the ground.

e For the E5DC, always turn OFF the power supply before connecting the Main Unit to or disconnecting
the Main Unit from the Terminal Unit, and never touch nor apply shock to the terminals or electronic
components. When connecting or disconnecting the Main Unit, do not allow the electronic
components to touch the case.

* Observe the following precautions when you remove the terminal block or pulling out (draw out) the
interior of the E5GC.

* Always follow the instructions provided in the E5//C Digital Controllers User’s Manual (Cat. No.
H174).
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Precautions for Safe Use

e Turn OFF the power supply before you start and never touch nor apply shock to the terminals or
electric components.
When you insert the interior body of the Digital Controller, do not allow the electronic components
to touch the case.

¢ Check for any corrosion on the terminals.

¢ When you insert the interior body into the rear case, confirm that the hooks on the top and bottom
are securely engaged with the case.
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Trademarks

Trademarks

e MELSEC and GX-Works are trademarks of the Mitsubishi Electric Corporation.
* Keyence KV STUDIO is a registered trademark of Keyence Corporation.

Other company names and product names in this document are the trademarks or registered trade-
marks of their respective companies.
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Versions

Versions

Check the version on the nameplate on the E5[]C Controller or on the label on the packing box. If the
version is not given, the version of the E5LIC Controller is version 1.0.

Product nameplate

Package label

[ The version is given here.

Ve

OMRON
E5CC-RX3ASM-00
DIGITAL CONTROLLER

LOT No. DDMYYM
US oMR-
E316989 E5CCOT

TYPE E5CC-RX0ASH-000 /'Ro\ ‘

DIGITAL CONTROLLER o
INPUT MULT I-RANGE REM- E The version is given here. ]
VOLTS. 100 to 240 VAC _Esceot

FREQ. 50/60Hz
L0T No.  17212M Qry.1 (Vert.

OMRON Corporation ezzsaranen
Designed by OMRON ~ MADE IN CHINA

4

W
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Revision History

Revision History

12

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

[Cat. No.

H175-E1-08

| B

Revision code

Revision code

Date

Revised content

01

December 2011

Original production

02

January 2012

Page 9: Made correction in Precautions for Safe Use.

03

May 2012

Added the following sections: Section 6 Programless
Communications and Section 7 Component Communications.
Page 10: Added trademark information.

Page 11: Added version information.

Page 13: Added functional upgrade information.

Pages 3-17 to 3-18: CompoWay/F variable area additions.
Corrected mistakes.

04

December 2012

Added Digital Controllers with position-proportional control.

05

March 2013

Page 13: Corrected maximum number of Controllers in four
locations and corrected last line.

Page 6-3: Corrected maximum number of Controllers in two
locations and corrected total number of words in middle of page.
Pages 6-7, 6-13, and 6-14: Corrected maximum number of
Controllers in table.

Page 7-2: Corrected maximum number of Controllers in figure.

06

July 2013

Added E5DC Digital Controllers.

Page 6: Changed notes and changed caution mark.

Pages 7 and 9: Added precautions.

Page 11: Change figures.

Pages 13, 15, 6-1, and 7-1: Removed version indication.

Page 13: Changed sentence at bottom of page.

Page 1-4: Changed model designations and added figure.
Pages 3-15 and 5-8: Added "linear" in two places on each page.
Pages 3-20 and 5-14: Added LCT Cooling Output Minimum ON
Time.

Pages 6-1 and 7-1: Added version information.

Page 7-2: Changed model information and figure at bottom of

page.

07

December 2013

Added Mitsubishi’'s FX Series and Keyence’s KV Series to
programless communications.
Corrected mistakes.

08

April 2014

Made revisions accompanying addition of the E5GC.
Corrected mistakes.
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Sections in This Manual

Sections in This Manual

How This Manual is Organized

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

Communications Methods

CompoWay/F Communications Procedures

Communications Data for CompoWay/F

Modbus Communications Procedure

Communications Data for Modbus

Programless Communications

Component Communications

Appendices

Index

—fJ>]~JoJof~fo]n]-

Related Manuals

For details on the functions of the E5[IC Digital Controllers, refer to the E5/ /C Digital Temperature Con-
trollers User's Manual (Cat. No. H174).
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Communications Methods
]

This section briefly describes the supported communications methods and how to wire
equipment. Refer to this section when setting up equipment.

1-1 Overview of CommunicationsMethods ............................ 1-2
1-1-1 Introduction . ........ .. . . . . . . 1-2
1-1-2 Communications Specifications . ............... ... ... ........ 1-2
1-1-3 Transmission Procedure ............ ... iinnnn.. 1-3
1-1-4 Interface . ... . 1-3
1-1-5 WiriNg . ..o e 1-4
1-1-6 Communications Parameters . ............ ... ... ... ... . . . ..., 1-6
1-1-7 Communications Parameter Setup . .......... ... ... .. ...... 1-7
1-1-8 Description of Communications Parameters .................... 1-8
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1 Communications Methods

1-1  Overview of Communications

Methods

1-1-1 Introduction

The program for the communications functions is created on the host (personal computer, PLC, or other
type of communications master), and the E5[IC's parameters are monitored or set from the host.
Therefore, the description provided here is from the viewpoint of the host.

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.

*  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). Modbus is a registered trademark of
Schneider Electric.

It supports functions equivalent to the CompoWay/F Read Variable Area, Write Variable Area, Opera-
tion Command, and Echoback Test functions.

The E5LIC supports the following communications functions.
¢ Reading/writing of parameters

e QOperation 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).

1-1-2 Communications Specifications

Transmission line connection

RS-485: Multidrop

Communications method

RS-485 (2-wire, half-duplex)

Synchronization method

Start-stop synchronization

Communications baud rate *

1608, 19,200, 38,400 or 57,600 bps

Communications code ASCII
Communications data length * [ or 8 bits
Communications stop bits * 1 orBlbits

Error detection

Vertical parity (none, €¥€H, or odd) *

BCC (Block Check Character) with CompoWay/F communications
CRC-16 (Cyclic Redundancy Check 16) with Modbus
communications

Flow control None
Interface RS-485
Retry function None
Communications buffer 217 bytes

Send data wait time

0 to 99 ms, default time: 20 ms

*  Communications baud rate, data length, stop bits and vertical parity can each be set independently in the
communications setting level. Highlighted values indicate default settings.
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o
8
<
1-1-3 Transmission Procedure 2
=S
When the host transmits a command frame, the E5[IC transmits a response frame that corresponds to g 9
the command frame. A single response frame is returned for each command frame. The following dia- §§
gram shows the operation of the command and response frames. 'g’§
25

Command frame | | Command frame °

Host E f

| Response frame |

Allow a wait time of at least 2 ms before the next command is sent after the host
receives a response from the E5[IC.

1-1-4 Interface

Communications with the host are carried out through a standard RS-485 interface. Use a K3SC Inter-
face Converter for RS-485 interface conversion.

8INpdd0.d uoissiwsuel] ¢-1-|
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1-1-5 Wiring

® RS-485
* The RS-485 connection can be either one-to-one or one-to-N. Up to 32 units including the host
can be connected in a one-to-N system.
¢ The total cable length is 500 m max.

¢ Use a shielded twisted-pair cable with a wire gauge of AWG24 to AWG18 (cross-sectional area of

0.205 to 0.823 mm?).
E5CC/EC/AC
Communications
transceiver
——<
|
Host |
RS-485
I E5CC/EC/AC - TX
RS-485
l_AM'_ FG m Pin  [Abbreviation

14 A=) 1

[\ﬂ 5 RX
13 | B@) 1]
<]: SG |
| ! 68VE
y m

A < B:"1" Mark Shield

A > B:"0" Space Terminator | ESCC/EC/AC
. 120Q ! End node
(172 W) | RS-485

J—’WV* Pin  |Abbreviation
3 14 A(-)
Specify both ends of the transmission path including the host

I
! 13 B (+)
as the end node (that is, connect terminators to both ends). L_)
Use a terminating resistance of at least 54 Q. |

Shield
! Use a 120 Q (1/2 W)
terminator.

+
A

-
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Communications

transceiver
—<
|
Host |
RS-485
IESDC . TX
RS-485
I_'WV_ FG 1 Pin |Abbreviation
= e - 4 A0 L
| —— RX
+ | 3 B (+) |
<]: v |
' ! 68V R
' Y/ m

A <B:"1" Mark
A > B:"0" Space

Specify both ends of the transmission path including the host
as the end node (that is, connect terminators to both ends).

Use a terminating resistance of at least 54 Q.

E5GC

|
Host I
RS-485

Abbrgiaton

I_IWV_ FG—1

Shield

Terminator | ESDC
120Q | End node

(1/2W) | RS-485

J_'W\’f Pin [|Abbreviation
> 4 A()

3

-

0

B(+)

Communications transceiver

<«

—<

——< TX

RX

hiel
Shield Use a 120 Q (1/2 W) terminator.
| E5GC
| Rs-485
Pin  |Abbreviation
8 A(-) \
7 B(+) o]

> —-—
<= {

A <B:"1" Mark Shield
A > B: “0” Space

Specify both ends of the transmission path
including the host as the end node (that is,
connect terminators to both ends). Use a

terminating resistance of at least 54 Q.

6.8V &
mn

120 Q (1/2W)! E5GC

terminating | End node

C

Shield

-

resistance | RS-485
Pin  [Abbreviation
. » 8 A(-)
7 B(+)

Use a 120 Q (1/2 W) terminator.

Match the communications specifications of the E5[1C and the host. When using a 1:N connection,
set the same communications specifications in all of the Units. Each Communications Unit must

have a unique unit number.

This section explains how to set the E5LIC's communications specifications. For details on the host,
refer to the user's manual provided with the host.
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Communications Methods

1-1-6 Communications Parameters

The E5[1C's communications specifications are set in the communications setting level. These parame-
ters are set on the E5[C's front panel. The following table shows the communications parameters and

their setting ranges.

Item Code Settings Set Values
Communications protocol peEl CompoWay/F /Modbus CWF/Mad
setting
Communications unit number L-Na 0to 99 0,1t099
Communications baud rate kPS5 9.6/19.2/38. 4/57.6 (kbit/s) 9.6/19.2 /38.4/57.6 (kbit/s)
Communications data length * LEN 7/8 (bit) 7/8 (bit)
Communications stop bits * ShCk 1/2 1/2
Communications parity PREY None, Even, Odd NaNE/EVEN/add
Send data wait time St 0to 99 0 to 99 ms, default time: 20 ms

Highlighted values indicate default settings.
When the Protocol Setting parameter is set to Modbus, the communications data length must be 8 bits, and the

*

communications stop bits must be 1 bit by setting the communications parity to Even/Odd or it must be 2 bits
by setting the parity to None. These two parameters are not displayed on the Controller's display.
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1-1-7 Communications Parameter Setup

Before you carry out communications with the E5[IC, set up the communications 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 E5//C Digital Temperature Controllers User's Manual
(Cat. No. H174) for the devices being used.
(1) Press the @ Key for at least three seconds to move from the "operation level" to the
“initial setting level."
(2) Press the (© Key for less than one second to move from the "initial setting level" to
the "communications setting level."
(3) Select the parameters as shown below by pressing the (<) Key.

(4) Use the ™ or Keys to change the parameter set values.

FISE 1'_ Protocol Setting

\'IZ Communications Unit
| No.

l:' Communications
Baud Rate

\'I Communications Data
n Length *

C L =1 | Communications Stop
- Bits *

L 4| Communications
E;/EN Parity

”: Send Data Wait Time

*  Displayed only when the Protocol Setting parameter is set to CompoWay/F.
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Communications Methods

1-8 Description of Communications Parameters

When communications parameter settings have been changed, the new settings must be enabled by
resetting the Controller.

* Protocol Setting (F5EL)
The communications protocol can be selected. Set CompoWay/F or Modbus.

e Communications Unit No. (&/-Na)
This parameter is for setting a unique unit number for each of the Digital Controllers. This unit num-
ber is set so that the host can identify the Digital Controller when communications are carried out
with the host. The unit number can be set to an integer value between 0 and 99. The default is “1”
When two or more Digital Controllers are used, do not set the same unit number. Doing so will pre-
vent normal operation.

e Communications Baud Rate (bF5)
This parameter is for setting the baud rate for communications with the host. The communications
baud rate settings are as follows: 9.6 (9600 bps), 19.2 (19200 bps), 38.4 (38400 bps) or 57.6 (57600
bps)

e Communications Data Length (L EN)
This parameter is for setting the number of communications data bits. Set either “7 bits” or “8 bits.”

e Communications Stop Bits (55 L)
This parameter is for setting the number of communications stop bits. Set either “1” or “2.”

e Communications Parity (FFEY)
This parameter is for setting the communications parity. Set the parity to “none,” “even,” or “odd.”

e Send Data Wait Time (5dit)
The send data wait time is the delay from when the Controller receives a command from the host
computer until it returns a response. If the response is returned too quickly, the host computer may
not be able to receive the response. Change the send data wait time as required. To increase the
response speed for communications, reduce the send data wait time. The send data wait time can
be set in 1-ms increments between 0 and 99 ms. The default is 20 ms.
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CompoWay/F Communications

Procedures
]

Read this section if you are to communicate using the CompoWay/F format.

2-1 DataFormat ............. ...ttt iinnnitnnnnrnraaaannnns 2-2
2-1-1 Command Frame . ......... ... i e e 2-2
2-1-2  BCC Calculation Example . ........ ... i 2-3
2-1-3  Response Frame . ....... ... 2-3
2-1-4  Communications Data . ... ...t e 2-4
2-1-5 EndCode Example . . ... . e e 2-4

2-2 Structureof Command Text .............ciiiiiiiiininnneennnnnnn 2-6
2-2-1  PDU Structure . . ... e 2-6
2-2-2  Area Definitions . ... .. e 2-6
2-2-3  Type Code (Variable TYype) ... ...t e 2-6
2-2-4  AdAreSSES . . .o 2-7
2-2-5 Numberof Elements . ........... . 2-7
2-2-6  List of Services (Main Request Codes and Sub-Request Codes) .......... 2-7

2-3 Detailed Description of the Services .....................ccciin... 2-8
2-3-1 Read Variable Area . . .. ... e 2-8
2-3-2  Write Variable Area . ... e 2-9
2-3-3 Composite Read from Variable Area ............ .. ... .. ... 2-10
2-3-4 Composite Writeto Variable Area . ........... ... .. . i 2-12
2-3-5 Read Controller Attributes . . . ... .. .. 2-13
2-3-6  ReadController Status . ............c. i e 2-14
2-3-7 Echoback Test . . ... ... e 2-15
2-3-8  Operation Command . . ...ttt 2-16

2-4 ResponseCodelList...........cci ittt et na s 2-21
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2 CompoWay/F Communications Procedures

2-1 Data Format

Hexadecimal values are expressed by adding the prefix H' before the number, e.g., H'02
shown without the H' prefix are ASCII characters.
The number underneath each item in a frame indicates the number of bytes.

2-1-1 Command Frame

Text
INode number Sub-address SID Command text | BCC
STX | 0 | 0 0 | | | ETX
T2 2 1 1| 1

BCC calculation range

. Numbers

This code (H'02) indicates the beginning of the communications frame
(text).

STX 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.

¢ This number specifies the transmission's destination.

e Specify the E5S[1C's communications unit number.

e A BCD value between 00 and 99 or an ASCII value of XX can be set.

Node number * 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 Always set the sub-address to “00.”

SID (Service ID) Always set the service ID to “0.”

This is the command text area. For details, refer to 2-2 Structure of

SELUET R Command Text.

ETX This code (H'03) indicates the end of the text.
This is the Block Check Character.
BCC The BCC result is found by calculating the exclusive OR of the bytes from

the node number up to ETX.
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2-1-2 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

4

jew.od ejeq L-g

BCC = 30HZB0HDB0HDBOHEBOHEBOHEB5HEBOHPB3HBO3H = 35H
The result of the calculation (35 hex) is written to the BCC byte.

The@®symbols indicate XOR (exclusive OR) operations.

n
R
2-1-3 Response Frame @
o
Node number Sub-address End code Command text BCC 5
STX 0,0 ETX 2
| | | | | | =1
1 2 2 2 1 1 m
QO
. 3
End code Name Description Error ?Iet.e ction ®
priority
00 Normal completion The command ended normally without error. None
FINS command error | The specified FINS command could not be executed.
OF The FINS response code should indicate why the command 8
could not be executed.
Parity error The sum total of bits whose received data is “1” does not
10 . ) . 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 3
reception data buffer was already full.
13 BCC error The calculated BCC value is different from the received BCC 5
value.
Format error ¢ The command text contains characters other than 0 to 9,
and A to F. This error does not apply to Echoback Tests.
14 (Refer to 2-3-7 Echoback Test for details.) 7
¢ There was no SID and command text. There was no
command text.
¢ “MRC/SRC” not included in command text.
Sub-address error e lllegal (unsupported) sub-address
16 ¢ There was no sub-address, SID, and command text. 6
¢ 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) 4
number of bytes.

e 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.
* “Error Detection Priority” indicates the priority when two or more errors occur simultaneously.
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2-1-4 Communications Data

Communications Set (monitor)
format values

CompoWay/F 8-digit hexadecimal | 2's complement Decimal point is removed and the result is

converted to hexadecimal.

Example conversion: 105.0 - 1050 —

H'0000041A

Negative values Decimal point

2-1-5 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

e Command
Node number Sub-address BCC
STX | 0 | A ETX
¢ Response
Node number Sub-address End code BCC
STX | 0 | A 1 | 6 ETX

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

e Command
Node number Sub-address SID BCC
STX | 0 | 0 0 ETX
¢ Response
Node number Sub-address End code BCC
STX | 0 | 0 1 | 4 ETX

The end code is “14” (format error).

Example 3) No Node Number Provided
e Command

BCC

STX ETX

The node number is lacking one character.

¢ Response
There is no response.
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Example 4) No Sub-address and lllegal BCC

e Command
Node number BCC
STX | ETX  Err N
o
8
* Response :-.'1
Node number Sub-address End code BCC g
STX | 0 | 0 1 | 3 | ETX

The sub-address is “00” and the end code is “13” (BCC error).

a|dwex3 apo) pug G-1-g
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2-2 Structure of Command Text

2-2-1 PDU Structure

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

MFﬁC SﬁtC 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.

e Service Response PDU (Normal Response)

MI‘?C SI‘?C MR‘ES SF\"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.

e Service Response PDU (Command Text Not Executed)

MI‘?C SI‘?C MR‘ES SR‘ES

MRES/SRES provides the response code. MRES/SRES are not output when processing ends in a
normal completion.

2-2-2 Area Definitions

Areas comprise only the variable area.

2-2-3 Type Code (Variable Type)
The following figure shows the variable area type code.

Variable type (1 byte)
[ MsB LSB |

f Area L \—b Read/Write

0: Read only

Access size 0: Setup area 0 : .
11: Double word 1: Setug area 1 1: Read/Write
10: Word

The following table summarizes setup areas 0 and 1.

Area Description
Setup area 0 This area groups together the protect, manual control, operation, and adjustment
levels.
Setup area 1 This area groups together the initial setting, communications setting, advanced
function setting, and calibration levels.

The type code depends on the parameter. Refer to 3-1 Variable Area (Setting Range) List for details.
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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
C0/80 R/O (read only) parameter for setup area 0.
C1/81 R/W parameter for setup area O.

C3/83 R/W parameter for setup area 1.

Note: Setup area 1 has no read-only parameters, so there is no variable type "C2."

1X9] pUBWWOY JO 3INPNIIS 2-Z

2-2-4 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. The address depends on the parameter. Refer to 3-1 Vari-
able Area (Setting Range) List for details.

2-2-5 Number of Elements

The number of elements is expressed in 2-byte hexadecimal. The range that can be specified for the
number of elements depends on the command. Refer to 2-3 Detailed Description of the Services for
details.

SOSSaIPPY b-2-2

2-2-6 List of Services (Main Request Codes and Sub-Request Codes)

MRC SRC Name of service Processing

01 01 Read Variable Area This service reads from the variable
area.

01 02 Write Variable Area This service writes to the variable area.

01 04 Composite Read from Variable Area This service reads from the variable area
in the order specified by the parameters.

01 13 Composite Write to Variable Area This service writes to the variable area in
the order specified by the parameters.

05 03 Read Controller Attributes This service reads the model number
and communications buffer size.

06 01 Read Controller Status This service reads the operating status.

08 01 Echoback Test This service performs an echoback test.

30 05 Operation Command This service performs operations such
as RUN/STOP, executing/stopping AT
(auto-tuning), and moving to Setup Area
1.

Note: 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).
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2-3 Detailed Description of the Services

2-3-1 Read Variable Area

This service reads data from the variable area.
e Service Request PDU

MRC | SRc [Variable| Read start | 8t | Number of

type address  [position| alaments
ojtjojtf | | | 1| Jojol | | |
2 2 2 4 2 4

e Service Request PDU

MRC | SRC | Response | Read data (for number

code of elements)
OJ1jof1] | | | [
2 2 4 Number of elements
x8or4

(1) Variable Type and Read Start Address
For details on variable types and read start addresses, refer to Section 3 Communications Data for
CompoWay/F.

(2) Bit Position
Bit access is not supported. Fixed to “00.”

(3) Number of Elements

Number of elements Processing
The read operation is not performed (read data is not
0000 appended to the service response PDU), and processing
ends in a normal completion.
Double word 0001 to 0019 | The read operation is performed and processing ends in a
(variable type CO, C1, or C3) (1 to 25) normal completion.
Word 0001 to 0032
(variable type 80, 81, or 83) (1 to 50)

(4) Response Code
¢ Normal Completion

Response code Name Description
0000 Normal completion No errors were found.
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e 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-range error The read start address is out of
range.

1108 Response too long The number of elements exceeds
the maximum.

1100 Parameter error Bit position is not “00.”

2203 Operation error Non-volatile memory error

(5) Precautions
¢ Alarm Function
Even though alarms are not displayed on the Controller's display, they function normally in
communications.

2-3-2 Write Variable Area

This service writes data to the variable area.
e Service Request PDU

MRC | SRC |Variable| Startwrite | Bit | Number of | Write Data (for number
type address  |positon|  glements of elements)
0j1]012] | | [ | [0J0] | | | [ L] |
2 2 2 4 2 4 Number of elements
x 8or4

e Service Response PDU

MRC | SRC | Response
code

0j]1j0]2] | | |
2 2 4

(1) Variable Type and Write Start Address
For details on variable types and write start addresses, refer to Section 3 Communications Data for

CompoWay/F.

(2) Bit Position
Bit access is not supported. Fixed to “00”

(3) Number of Elements

Number of elements Processing
The write operation is not performed (do not append write
0000 data to the service request PDU) and processing ends in a
normal completion.
Double word 0001 to 0018 | The write operation is performed and processing ends in a
(variable type CO, C1, or C3) (1 to 24) normal completion.
Word 0001 to 0030
(variable type 80, 81, or 83) (1to 48)

E5[C Digital Temperature Controllers Communications Manual (H175) 2-9
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2 CompoWay/F Communications Procedures

(4) Response Code

¢ Normal Completion

Response code

Name

Description

0000

Normal completion

No errors were found.

e Error Occurred

Response code

Error name

Cause

1002 Command too short The command is too short.
1101 Area type error The variable type is wrong.
1103 Start address out-of-range error Write start address is out of range.
End address out-of-range error The write end address (write start address +
1104 number of elements) exceeds the final address of
the variable area.
1003 Number of elements/data The number of data does not match the number of
mismatch elements.
Parameter error ¢ Bit position is not “00.”
1100 . . .
e The write data is out of the setting range.
3003 Read-only error Variable type “C0” was written to.
Operation error e The Communications Writing parameter is set to
“OFF” (disabled).
e Attempted to write to a parameter in setup area
5903 1 from setup area 0.

¢ Attempted to write to a protect parameter from
other than the protect level.

e AT (auto-tuning) was in progress. *

* Non-volatile memory error

* For details on AT (auto-tuning), refer to the E5//C Digital Temperature Controllers User's Manual (Cat. No.

H174).

(5) Precautions
e Alarm Function

Even though alarms are not displayed on the Controller's display, they function normally in

communications.

2-3-3 Composite Read from Variable Area

This service reads in order the contents of specified addresses in the variable area.
¢ Service Request PDU

MRC | SRC |Variable| ~ Read Bit Variable| ~ Read  |Bit
type address | position type address | position
0[1]0]4] | | 1 | ojo0l ____L 1| | [ | 0]0
2 2 2 4 2 2 4 2
e Service Response PDU
MRC | SRC | Response | Variable Read data
code type
ojtjof4 | [ |+ ([ [ [ [ [ 1 1 1 [ ____
2 2 4 2 Number of elements x8 or 4
Variable Read data
type
_____ \ I I I

2 Number of elements x8 or 4

Note: The read data is read together with the variable type in the order specified by the command.
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(1) Variable Type and Read Start Address
For details on variable types and read start addresses, refer to Section 3 Communications Data for

CompoWay/F.

(2) Bit Position

Bit access is not supported. Fixed to “00.”

(3) Number of Read Data Items (Variable Type + Read Data + Bit Position Counted As 1 Iltem)

Read data length

Number of read data items

For double word (variable type CO, C1, or C3) 20 max.

For word (variable type 80, 81, or 83) 25 max.

Note: The following table gives the maximum number of read data items when double-word data and word data are

used together.

Composite Read

Composite Read

Double word Word Double word Word
(variable type CO, (variable type 80, (variable type CO, (variable type 80,
C1, or C3) 81, or 83) C1, or C3) 81, or 83)

20 0 11 14
19 1 10 15
18 2 9 16
18 3 8 17
17 4 7 18
17 5 6 19
16 6 8 20
15 7 4 21
15 8 3 22
14 9 2 23
14 10 1 24
13 11 0 25
12 12

12 13

(4) Response Code
e Normal Completion
Response code Name Description

0000

Normal completion

No errors were found.

e Error Occurred

Response code

Error name

Cause

1002 Command too short The command is too short.

1101 Area type error The variable type is wrong.

1108 Response too long The number of elements exceeds
the maximum.

1100 Parameter error Bit position is not "00."

2203 Operation error Non-volatile memory error

E5[C Digital Temperature Controllers Communications Manual (H175)
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2 CompoWay/F Communications Procedures

2-3-4 Composite Write to Variable Area

This service writes in order the contents of specified addresses to a variable area.
e Service Request PDU

MRC | SRC |Variable| ~ Write Bit Write data
type address  |position

0]1]1]3] | 2

2 2 2 4 2  Number of elements x8 or 4
Variable| ~ Write Bit Write data
type address  |position

_____ \ I o I O

2 4 2 Number of elements x8 or 4

* Service Response PDU

MRC | SRC | Response

code

Oj1 {113} | | |
2 2 4

(1) Variable Type and Write Start Address
For details on variable types and write start addresses, refer to Section 3 Communications Data for
CompoWay/F.

(2) Bit Position
Bit access is not supported. Fixed to “00.”

(3) Number of Write Data Items (Variable Type + Write Address + Bit Position + Write Data
Counted As 1 Item)

Write data length Number of write data items
For double word (variable type CO, C1, or C3) 12 max.
For word (variable type 80, 81, or 83) 17 max.

Note: The following table gives the maximum number of write data items when double-word data and word data
are used together.

Composite Write Composite Write
Double word Word Double word Word
(variable type CO, (variable type 80, (variable type CO, (variable type 80,
C1, or C3) 81,0r83) C1, or C3) 81, or 83)

12 0 5 10
12 1 4 11
11 2 3 12
10 3 3 13
9 4 2 14
9 5 1 15
8 6 0 16
7 7 0 17
6 8

6 9
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(4) Response Code
e Normal Completion

CompoWay/F Communications Procedures

Response code

Name

Description

0000

Normal completion

No errors were found.

e Error Occurred

Response code Error name Cause
1002 Command too short The command is too short.
1101 Area type error The variable type is wrong.
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.
Operation error e The Communications Writing parameter is set to “OFF”
(disabled).
e Attempted to write to a parameter in setup area 1 from
2203 setup area 0.
e Attempted to write to a protect parameter from other
than the protect level.
e AT (auto-tuning) was in progress. *
¢ Non-volatile memory error

* For details on AT (auto-tuning), refer to the E5/ /C Digital Temperature Controllers User's Manual (Cat. No.

H174).

2-3-5 Read Controller Attributes

This service reads the model number and communications buffer size.

e Service Request PDU

MRC | SRC
0[5/0]3
2 2
e Service Response PDU
MRC | SRC | Response Model No. Buffer size
code
015j/0(38| [ [ [ 1 [ | | [ | | [ ] | [0]0o|DJ9
2 2 4 10 4

(1) Model Number
The model number is expressed in 10-byte ASCII.
Example: The model is given as shown below for the ESCC-RX2ASM-000
(relay output, 2 auxiliary outputs, and no options).

E/5CC - RXZ2AS

(2) Buffer Size
The communications buffer size is expressed in 2-byte hexadecimal, and read after being converted
to 4-byte ASCII.
Buffer size: 217 bytes (= H'00D9)

E5[C Digital Temperature Controllers Communications Manual (H175)
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2 CompoWay/F Communications Procedures

(3) Response Code
¢ Normal Completion

Response code Name

Description

0000 Normal completion

No errors were found.

e Error Occurred

Response code Error name Description
1001 Command too long The command is too long.
2203 Operation error Non-volatile memory error

2-3-6 Read Controller Status

This service reads the operating status and error status.
e Service Request PDU

MRC | SRC
0[6|0]1
2 2
e Service Response PDU
MRC | SRC | Response  (Operating s
code | status | g
ojelogt| | | | |7
2 2 4 2 2
(1) Operating Status
Operating status Description
00 Control is being carried out (error has not occurred in setup area 0 and the Controller is
running).
01 Control is not being carried out (state other than above).

(2) Related Information

7 6 5 4 3 2 1 0

0

T—— Heater overcurrent (CT1)
Heater current hold (CT1)

—— AD converter error
Heater overcurrent (CT2)

Heater current hold (CT2)

Input error

Potentiometer input error
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(3) Response Code
e Normal Completion

2 CompoWay/F Communications Procedures

Response code

Name

Description

0000

Normal completion

No errors were found.

e Error Occurred

Response code

Error name

Description

1001

Command too long

The command is too long.

2203

Operation error

Non-volatile memory error

2-3-7 Echoback Test

This service performs an echoback test.

e Service Request PDU

MRC | SRC Test data
018100V | | A1
2 2
e Service Response PDU
MRC | SRC | Response Test data
code
01801 A A1
2 2 4 0 to 200

(1) Test Data

Set between 0 and 200 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 Test Data
8 bits ASCII data: H'20 to H'7E or H'A1 to H'FE
7 bits ASCII data: H'20 to H'7E

(2) Response Code
¢ Normal Completion

Response code

Name

Description

0000

Normal completion

No errors were found.

e Error Occurred

Response code

Error name

Description

1001

Command too long

The command is too long.

2203

Operation error

Non-volatile memory error
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2 CompoWay/F Communications Procedures

2-3-8 Operation Command

e Communications Writing * RUN/STOP e Multi-SP
e AT Execute/Cancel ¢ Write Mode ¢ Save RAM Data
* Software Reset * Move to Setup Area 1 * Move to Protect Level
e Auto/Manual Switch e Parameter Initialization e Alarm Latch Cancel
e Invert Direct/Reverse e Program Start e SP Mode
Operation
¢ Service Request PDU
MRC | SRC | mand [inorma.
code tion
3/0(0]|5 | |
2 2 2 2
e Service Response PDU
MRC | SRC | Response
code
31010(5] | | |
2 2 4
(1) Command Code and Related Information
Command code Command content Related Information
00 Communications Writing 00: OFF (disabled)
01: ON (enabled)
01 RUN/STOP 00: Run
01: Stop
Multi-SP 00: Set point 0
01: Set point 1
02: Set point 2
02 03: Set point 3
04: Set point 4
05: Set point 5
06: Set point 6
07: Set point 7
AT Execute/Cancel 00: AT cancel
03 01: 100% AT execute
02: 40% AT execute
04 Write Mode 00: Backup
01: RAM write mode
05 Save RAM Data 00
06 Software Reset 00
07 Move to Setup Area 1 00
08 Move to Protect Level 00
Auto/Manual Switch 00: Automatic mode
09
01: Manual mode
0B Parameter Initialization 00
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N
(]
g
Command code Command content Related Information g
Alarm Latch Cancel 00: Alarm 1 latch cancel &
01: Alarm 2 latch cancel §
02: Alarm 3 latch cancel S
oC 03: HB alarm latch cancel -CE';-
04: HS alarm latch cancel i
05: Alarm 4 latch cancel '5_-"
OF: All alarm latch cancel 8)
oD SP Mode 00: Local SP mode §
01: Remote SP mode 2
Invert Direct/Reverse Operation 00: Not invert ?
OE
01: Invert
11 Program Start 00: Reset
01: Start
(2) Response Code
¢ Normal Completion
Response code Name Description

0000

Normal completion

No errors were found.

e Error Occurred

Response code

Error name

Description

puewwo) uonesadp 8-g-¢

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.

e The Communications Writing
parameter is set to "OFF"
(disabled). The command is
received regardless of the
Communications Writing

2203 parameter setting (ON/OFF).

¢ Processing could not be
performed. For details, refer to
(3) Operation Commands and
Precautions below.

¢ Non-volatile memory error

Operation error

(3) Operation Commands and Precautions
e 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. An
operation error will occur, however, if enabling or disabling communications writing is set for an
event input.

e RUN/STOP
Set control to “run” or “stop” with the related information setting. The setting can be accepted in
both setup area 0 and setup area 1. An operation error will occur, however, if RUN/STOP is set for
an event input.
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* Multi-SP

Set eight set points beforehand in the adjustment level so that you can switch to a desired set
point. The setting can be accepted in both setup area 0 and setup area 1. An operation error will
occur in the following situations.
e When AT is being executed.
¢ When the Number of Multi-SP Points parameter is set to OFF.
e When the Number of Multi-SP Points parameter is not set to OFF, but Multi-SP No. Switch is
set for an event input.

AT Execute/Cancel
Set AT (auto-tuning) to “execute” or “cancel” with the related information setting. This command
can be accepted in setup area 0 only. An “operation error’ will be generated in the following
instances:

e When the RUN/STOP parameter is set to “stop”

¢ When the command is executed in “setup area 1”

e When ON/OFF control is being used

* When 40% AT is specified during 100% AT execution.

e When 100% AT is specified during 40% AT execution.
A parameter error will occur if 40% AT is specified during heating and cooling control or floating
position-proportional control.
Note: If the same type of AT execution is specified during AT execution (e.g., if 100% AT is specified during

100% AT execution), the AT will not be restarted and the operation will end in normal completion with
no processing.

Write Mode

Set either the backup mode or RAM write mode with the related information setting. The setting
can be accepted in both setup area 0 and setup area 1.

The number of non-volatile memory write operations is limited. Therefore, use RAM write mode
when frequently overwriting data.

Write mode Description
Backup mode The data is written to non-volatile memory when the parameters in the
operation/adjustment levels (excluding read-only parameters) are written
by communications.
RAM write mode The data is not written to non-volatile memory 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.

e 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 non-volatile
memory.

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 non-volatile memory 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 non-volatile memory. The setting can be accepted in both setup area 0 and setup
area 1.
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e 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.

e 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 setting/communications protect” 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 parameter in
the “initial setting level.” When this operation command is executed in setup area 1, the display will
not change.

S99IAI9S 9y} Jo uonduosag pajieled £-2

¢ 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.

* Moving to Protect Level in Manual Mode
When this operation command is issued in manual mode, an “operation error’ will be
generated, and the move to the protect level will be prohibited.

puewwo) uonesadp 8-g-¢

e Auto/Manual Switch

This operation command switches the mode to manual mode or automatic mode, based on the

related information setting. This command can be accepted in setup area 0 only. An “operation

error” will be generated in the following instances:

¢ When the command is executed in “setup area 1”

When the Controller is switched to manual mode, the “manual manipulated variable” will be
displayed. When the Controller is switched from manual mode to automatic mode, the
operation level's first parameter will be displayed. When the Controller is switched to auto
mode while already in auto mode or switched to manual mode while already in manual mode,
the command will be completed normally and the display will not change (the contents will not
be refreshed).

e Writing Auto/Manual Status in Non-volatile memory
The write mode determines whether the auto/manual status is written to non-volatile memory.

Write mode Description
Backup mode When the auto/manual mode is switched by communications, the
auto/manual status is written to non-volatile memory.
RAM write mode When the auto/manual mode is switched by communications, the
auto/manual status is not written to non-volatile memory.
The status can be written with the Controller key operation.

Note: When the auto/manual mode is switched with an operation command through communications
and the Controller is in RAM write mode, the auto/manual status is not stored in non-volatile
memory. Consequently, if the Controller is restarted by performing a software reset or turning the
power OFF and ON again, the auto/manual mode is set to the last saved status.

¢ Switching to Manual Mode during Auto-tuning
If the mode is switched during auto-tuning (AT), the AT will be cancelled and the Controller will
be switched to manual mode.

e Parameter Initialization
The present settings are returned to the default values and written to non-volatile memory. This
command can be accepted in setup area 1 only. When this command is issued in setup area 0, an
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“operation error” will be generated. (These settings are the same as the ones used when “FACT”
is selected for the setting data's set value initialization.)

Alarm Latch Cancel

The applicable alarm latch can be cleared with the related information setting. The setting can be
accepted in both setup area 0 and setup area 1. An operation error will occur if communications
writing is disabled or if an non-volatile memory error occurs.

Invert Direct/Reverse Operation
Inverting or not inverting direct/reverse operation can be selected with the related information
setting. The setting can be accepted in both setup area 0 and setup area 1. The related
information specifications are written to non-volatile memory according to the write mode settings.
An operation error will occur in the following situations:

* When AT is being executed.

e When inverting direct/reverse operation is set for an event input.

* When executed in manual mode.

Program Start

The simple program function can be reset/started with the related information setting. The setting
can be accepted in both setup area 0 and setup area 1. An operation error will be generated if
program start has been set in the event input.

Setting Areas

Control operation is executed in setting area 0. In this state, you can perform operations that are
permitted only during control or those that cause no problems even if control is in progress. These
operations include reading PVs, writing SPs, and changing RUN/STOP status.

Setting area 0, however, prohibits operations that affect control, including writing data at the initial
setting level. (Reading setting data is always allowed.)

In setting area 1, control operation is stopped. In this state, you can perform operations that are
not allowed in setting area 0. These operations include writing data at the initial setting level.

At power-ON, the Digital Controller is set in setting area 0. To move to setting area 1, use the
"move-to-setting area 1" command. To return to setting area 0, turn the power OFF and ON again,
or use the "software reset" command.

Software reset command

Setting area 0 “Move-to-setting  Setting area 1
area 1” command

Control in progress Control stopped.
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2-4 Response Code List

Normal Completion

Response code Name Description Error t_:iet_e ction
priority
0000 Normal completion No errors were found. None
Error Occurred
Error
Response code Name Description detection
priority
0401 Unsupported command The service function for the relevant 1
command is 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 | The read/write start address is out of range. 5
error
End address out-of-range The write end address (write start address +
1104 error number of elements) exceeds the final 6
address of the variable area.
1003 Number of elements/data The amount of data does not match the 7
mismatch number of elements.
Response too long The response length exceeds the
communications buffer size (when the number
110B . . 8
of elements is greater than the maximum
number of elements for that service).
Parameter error e Bit position is not “00.”
1100 e The write data is out of the setting range. 9
e The command code or related information
in the operation command is wrong.
3003 Read-only error Variable type “C0” was written to. 10
Operation error e The Communications Writing parameter is
set to “OFF” (disabled).
e Attempted to write to a parameter in setup
area 1 from setup area 0.
e Attempted to write to a protect parameter
2203 from other than the protect level. 11
e Writing was carried out during AT
execution.
* Processing is not possible by operation
command.
* Non-volatile memory error
E5[C Digital Temperature Controllers Communications Manual (H175) 2-21
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Communications Data for
CompoWay/F

This section lists the details of the communications data in the CompoWay/F
communications protocol.

3-1 Variable Area (Setting Range) List ................cciiiiiinnnt, 3-2
3-2 StatusandStatus 2 ........... ... il e 3-22
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3 Communications Data for CompoWay/F

3-1 Variable Area (Setting Range) List

e For communications using a variable type not enclosed in parentheses in the following table, the set
value is double-word data (8 digits). For communications using a variable type enclosed in
parentheses, the set value is single-word data (4 digits).

* For example, variable type CO is double-word data (8 digits), and variable type 80 is single-word data
(4 digits).

¢ Items expressed in hexadecimal in the "Setting (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.

VT;:ZIe Address | Parameter name Setting (monitor) value Level
C0 (80) | 0000 PV Temperature: Use the specified range for each sensor. | Operation
Analog: Scaling lower limit -5% FS to Scaling
upper limit +5% FS
CO0 (80) | 0001 Status 12 Refer to 3-2 Status and Status 2 for details.
C0 (80) | 0002 Internal Set Point "1 | SP lower limit to SP upper limit
CO0 (80) | 0003 Heater Current 1 H'00000000 to H'00000226 (0.0 to 55.0)
Value Monitor
CO0 (80) | 0004 MV Monitor Standard: H'FFFFFFCE to H'0000041A
(Heating) (-5.0to 105.0)
Heating and cooling: H'00000000 to H'0000041A
(0.0 to 105.0)
CO0 (80) | 0005 MV Monitor H'00000000 to H'0000041A (0.0 to 105.0)
(Cooling)
CO0 (80) | 0006 Heater Current 2 H'00000000 to H'00000226 (0.0 to 55.0)
Value Monitor
CO0 (80) | 0007 Leakage Current 1 | H'00000000 to H'00000226 (0.0 to 55.0)
Monitor
CO0 (80) 0008 Leakage Current 2 | H'00000000 to H'00000226 (0.0 to 55.0)
Monitor
CO0 (80) | 0009 Soak Time Remain | H'00000000 to H'0000270F (0 to 9999)
CO0 (80) | O00A Valve Opening H'FFFFFF9C to H'0000044C (—10.0 to 110.0)
Monitor
C0 (80) | 000OB Remote SP Monitor | Remote SP lower limit —10%FS to Remote SP upper
limit +10%FS
CO0 (80) | 000C Multi-SP No. H'00000000 to H'00000007 (0 to 7)
Monitor
CO0 (80) | OOOE Decimal Point H'00000000 to H'00000003 (0 to 3)
Monitor !
CO0 (80) | 0011 Status 2 172 Refer to 3-2 Status and Status 2.
C0 (80) |o0012 Status ‘173 Refer to 3-2 Status and Status 2.
C0 (80) | 0013 Status 2 13 Refer to 3-2 Status and Status 2.

*1 Not displayed on the Controller display.
*2 When the variable type is 80 (word access), the rightmost 16 bits are read.
*3 When the variable type is 80 (word access), the leftmost 16 bits are read.

3-2 E5[]C Digital Temperature Controllers Communications Manual (H175)



3 Communications Data for CompoWay/F

Viczzle Address | Parameter name Setting (monitor) value Level
C1(81) | 0000 Operation/Adjustm | H'00000000 (0): No restrictions in operation and Protect
ent Protect adjustment levels

H'00000001 (1): Move to adjustment level is
prohibited.

H'00000002 (2): Display and change of only "PV"
and "PV/SP" parameters is allowed.

H'00000003 (3): Display of only "PV" and "PV/SP"
parameters is allowed.

C1(81) | 0001 Initial H'00000000 (0): Move to initial
Setting/Communic setting/communications setting
ations Protect level is allowed. (Move to advanced
function setting level is displayed.)

H'00000001 (1): Move to initial
setting/communications setting
level is allowed. (Move to advanced
function setting level is not
displayed.)

H'00000002 (2): Move to initial
setting/communications setting
level is prohibited.

C1(81) |0002 Setting Change H'00000000 (0): OFF (Changing of setup on
Protect Controller display is allowed.)
H'00000001 (1): ON (Changing of setup on
Controller display is prohibited.)

C1(81) |0003 Set Point SP lower limit to SP upper limit Operation

C1(81) |0004 Alarm Value 1 H'FFFFF831 to H'0000270F (—1999 to 9999)

C1(81) |0005 Alarm Value Upper | H'FFFFF831 to H'0000270F (—1999 to 9999)
Limit 1

C1(81) | 0006 Alarm Value Lower | H'FFFFF831 to H'0000270F (—1999 to 9999)
Limit 1

C1(81) |0007 Alarm Value 2 H'FFFFF831 to H'0000270F (—1999 to 9999)

C1(81) |0008 Alarm Value Upper | H'FFFFF831 to H'0000270F (—1999 to 9999)
Limit 2

C1(81) | 0009 Alarm Value Lower | H'FFFFF831 to H'0000270F (—1999 to 9999)
Limit 2

C1(81) | O00A Alarm Value 3 H'FFFFF831 to H'0000270F (1999 to 9999)

C1(81) |000B Alarm Value Upper | H'FFFFF831 to H'0000270F (—1999 to 9999)
Limit 3

C1(81) |000C Alarm Value Lower | H'FFFFF831 to H'0000270F (—1999 to 9999)
Limit 3

C1(81) |000D Heater Burnout H'00000000 to H'000001F4 (0.0 to 50.0) Adjustment
Detection 1

C1(81) |000E SPO SP lower limit to SP upper limit

C1(81) | OOOF SP 1 SP lower limit to SP upper limit

C1(81) |0010 SP2 SP lower limit to SP upper limit

C1(81) | 0011 SP3 SP lower limit to SP upper limit

C1(81) |o0012 Process Value H'FFFFF831 to H'0000270F (—1999 to 9999)
Input Shift

C1(81) |0013 Process Value H'00000001 to H'0000270F (0.001 to 9.999)
Slope Coefficient

C1(81) |0015 Proportional Band | H'0000001 to H'0000270F (0.1 to 999.9)

Note: The alarm function can also be used in Digital Temperature Controllers that do not have any auxiliary
outputs. In this case, confirm alarm occurrences via the status data.
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3 Communications Data for CompoWay/F

Vi;::h Address | Parameter name Setting (monitor) value Level
C1(81) |0016 Integral Time Standard, heating/cooling, or close Adjustment
position-proportional control:
H'00000000 to H'0000270F
(0 to 9999: Integral/derivative time unitis 1 s.)
(0.0 to 999.9: Integral/derivative time unit is 0.1 s.)
Floating position-proportional control:
H'00000001 to H'0000270F
(1 t0 9999: Integral/derivative time unitis 1 s.)
(0.1 to 999.9: Integral/derivative time unit is 0.1 s.)
C1(81) |0017 Derivative Time H'00000000 to H'0000270F
(0 to 9999: Integral/derivative time unitis 1 s.)
(0.0 to 999.9: Integral/derivative time unit is 0.1 s.)
C1(81) |0019 Dead Band H'FFFFF831 to H'0000270F
(-199.9 to 999.9 for temperature input)
(—=19.99 to 99.99 for analog input)
C1(81) |001A Manual Reset H'00000000 to H'000003E8 (0.0 to 100.0)
Value
C1(81) |001B Hysteresis H'00000001 to H'0000270F
(Heating) (0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
C1(81) |001C Hysteresis H'00000001 to H'0000270F
(Cooling) (0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
C1(81) | 001D Heater Burnout H'00000000 to H'000001F4 (0.0 to 50.0)
Detection 2
C1(81) |001E HS Alarm 1 H'00000000 to H'000001F4 (0.0 to 50.0)
C1(81) | 001F HS Alarm 2 H'00000000 to H'000001F4 (0.0 to 50.0)
C1(81) |0020 Soak Time H'00000001 to H'0000270F (1 to 9999)
C1(81) | 0021 Wait Band H'00000000 (0): OFF
H'00000001 to H'0000270F
(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
C1(81) | 0022 MV at Stop Standard Models
C1(81) |0023 MV at PV Error Standard control:

H'FFFFFFCE to H'0000041A (5.0 to 105.0)
Heating and cooling control:

H'FFFFFBE6 to H'0000041A (—105.0 to 105.0)
Position-proportional Models
Close position-proportional control with the Direct
Setting of Position Proportional MV parameter set to
ON:

H'FFFFFFCE to H'0000041A (5.0 to 105.0)
Floating position-proportional control or the Direct
Setting of Position Proportional MV parameter set to
OFF:

(Not valid for manual MV.)

H'FFFFFFFF to H'00000001 (-1 to 1)
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3 Communications Data for CompoWay/F

Variable
type

Address

Parameter name

Setting (monitor) value

Level

C1(81)

0024

Manual MV

Standard Models
Standard control:
H'FFFFFFCE to H'0000041A (-5.0 to 105.0)
Heating and cooling control:
H'FFFFFBES6 to H'0000041A (—105.0 to 105.0)
Position-proportional Models
Close position-proportional control with the Direct
Setting of Position Proportional MV parameter set
to ON:
H'FFFFFFCE to H'0000041A (5.0 to 105.0)

Manual
Control

C1(81)

0025

SP Ramp Set
Value

H'00000000 (0): OFF
H'00000001 to H'0000270F (1 to 9999)

C1(81)

0026

MV Upper Limit

Standard control or close position-proportional control:

MV lower limit + 0.1 to H'0000041A
(MV lower limit + 0.1 to 105.0)
Heating and cooling control:
H'00000000 to H'0000041A (0.0 to 105.0)

C1 (81)

0027

MV Lower Limit

Standard control or close position-proportional control:

H'FFFFFFCE to MV upper limit — 0.1
(-5.0 to MV upper limit — 0.1)
Heating and cooling control:
H'FFFFFBE6 to H'00000000 (—105.0 to 0.0)

Adjustment

C1(81)

0028

Move to Protect
Level

H'FFFFF831 to H'0000270F (-—1999 to 9999)

C1 (81)

0029

Password to Move
to Protect Level

H'FFFFF831 to H'0000270F (—1999 to 9999)
(Can only be set. The monitor value is always
H'00000000.)

C1(81)

002A

Parameter Mask
Enable

FF
N

H'00000000 (0
H'00000001 (1

C1(81)

002B

PF Key Protect

FF
N

H'00000000 (0
H'00000001 (1

0000

Protect
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3 Communications Data for CompoWay/F

Vatrylla;:Ie Address | Parameter name Setting (monitor) value Level

C1(81) |002C MV Change Rate | H'00000000 to H'000003ES8 (0.0 to 100.0) Adjustment
Limit

C1(81) | 002D Position H'00000001 to H'00000064 (0.1 to 10.0)
Proportional Dead
Band

C1(81) | 002E Open/Close H'00000001 to H'000000C8 (0.1 to 20.0)
Hysteresis

C1(81) | 002F Remote SP Input | H'FFFFF831 to H'0000270F (—1999 to 9999)
Shift

C1(81) | 0030 Remote SP Slope | H'00000001 to H'0000270F (0.001 to 9.999)
Input Coefficient

C1(81) | 0031 Extraction of H'00000000 to H'000003E8 (0.0 to 100.0)
Square Root
Low-cut Point

C1(81) |0032 Alarm Value 4 H'FFFFF831 to H'0000270F (—1999 to 9999)

C1(81) | 0033 Alarm Value Upper | HFFFFF831 to H'0000270F (—1999 to 9999)
Limit 4

C1(81) | 0034 Alarm Value Lower | HFFFFF831 to H'0000270F (—1999 to 9999)
Limit 4

C1(81) | 0035 SP 4 SP lower limit to SP upper limit

C1(81) | 0036 SP5 SP lower limit to SP upper limit

C1(81) | 0037 SP6 SP lower limit to SP upper limit

C1(81) | 0038 SP7 SP lower limit to SP upper limit

C1(81) | 0039 Proportional Band | H'00000001 to H'0000270F (0.1 to 999.9)
(Cooling)

C1(81) | 003A Integral Time H'00000000 to H'0000270F
(Cooling) (0 to 9999: Integral/derivative time unitis 1 s.)

(0.0 to 999.9: Integral/derivative time unit is 0.1 s.)
C1(81) |003B Derivative Time H'00000000 to H'0000270F

(Cooling)

(0 to 9999: Integral/derivative time unitis 1 s.)
(0.0 to 999.9: Integral/derivative time unit is 0.1 s.)
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3 Communications Data for CompoWay/F

Vi;::h Address | Parameter name Setting (monitor) value Level

C1(81) |003C SP Ramp Fall H'FFFFFFFF (—1): Same (Same as SP Ramp Set Adjustment
Value Value.)

H'00000000(0): OFF
H'00000001 to H'0000270F (1 to 9999)

C1(81) |003D Work Bit 1 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) | 003E Work Bit 1 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) | 003F Work Bit 2 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |0040 Work Bit 2 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) | 0041 Work Bit 3 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |0042 Work Bit 3 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |0043 Work Bit 4 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |0044 Work Bit 4 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |0045 Work Bit 5 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) | 0046 Work Bit 5 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |0047 Work Bit 6 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |0048 Work Bit 6 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) | 0049 Work Bit 7 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) | 004A Work Bit 7 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |004B Work Bit 8 ON H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |004C Work Bit 8 OFF H'00000000 to H'0000270F (0 to 9999)
Delay

C1(81) |004D Changed H'00000000(0): OFF Protect

Parameters Only

H'00000001(1): ON
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3 Communications Data for CompoWay/F

Variable Address Parameter Setting (monitor) value Level
type name
C3(83) | 0000 Input Type H'00000000 (0): Pt (200 to 850°C/-300 to 1500°F) Initial
H'00000001 (1): Pt (-199.9 to 500.0°C/-199.9 to setting
900.0°F)
H'00000002 (2): Pt (0.0 to 100.0°C/0.0 to 210.0°F)
H'00000003 (3): JPt (-199.9 to 500.0°C/-199.9 to
900.0°F)
H'00000004 (4): JPt (0.0 to 100.0°C/0.0 to 210.0°F)
H'00000005 (5): K (-200 to 1300°C/-300 to 2300°F)
H'00000006 (6): K (-20.0 to 500.0°C/0.0 to 900.0°F)
H'00000007 (7): J (=100 to 850°C/-100 to 1500°F)
H'00000008 (8): J (-20.0 to 400.0°C/0.0 to 750.0°F)
H'00000009 (9): T (-200 to 400°C/-300 to 700°F)
H'0000000A (10): T (-199.9 to 400.0°C/-199.9 to
700.0°F)
H'0000000B (11):  E (-200 to 600°C/-300 to 1100°F)
H'0000000C (12): L (—100 to 850°C/-100 to 1500°F)
H'0000000D (13): U (-200 to 400°C/-300 to 700°F)
H'0000000E (14): U (-199.9 to 400.0°C/-199.9 to
700.0°F)
H'0000000F (15): N (-200 to 1300°C/-300 to 2300°F)
H'00000010 (16): R (0 to 1700°C/0 to 3000°F)
H'00000011 (17): S (0 to 1700°C/0 to 3000°F)
H'00000012 (18): B (100 to 1800°C/300 to 3200°F)
H'00000013 (19): W (0 to 2300°C/0 to 3200°F)
H'00000014 (20):  PL Il (0 to 1300°C/0 to 2300°F)
H'00000015 (21): Infrared temperature sensor (K
140°F/60°C)
H'00000016 (22): Infrared temperature sensor (K
240°F/120°C)
H'00000017 (23): Infrared temperature sensor (K
280°F/140°C)
H'00000018 (24): Infrared temperature sensor (K
440°F/220°C)
H'00000019 (25): 4 to 20 mA
H'0000001A (26):  0to 20 mA
H'0000001B (27): 1to5V
H'0000001C (28): O0to5V
H'0000001D (29): Oto10V
H'0000001E (30): 0 to 50 mV*
*  Selection is possible only for ESCC-U Controllers and
only if they are manufactured in May 2014 or later
(version 2.2).
C3(83) | 0001 Scaling Upper Scaling lower limit + 1 to H'0000270F (Scaling lower limit +
Limit 1 t0 9,999)
C3(83) |0002 Scaling Lower H'FFFFF831 to Scaling upper limit — 1 (-1999 to Scaling
Limit upper limit — 1)
C3(83) | 0003 Decimal Point H'00000000 to 00000003 (0 to 3)
C3(83) | 0004 Temperature H'00000000 (0): °C
Unit H'00000001 (1): °F
C3(83) | 0005 SP Upper Limit | The range of values (without decimal point) is as follows:

Temperature input:

Analog input:

SP lower limit + 1 to Input range upper
limit

SP lower limit + 1 to Scaling upper
limit
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3 Communications Data for CompoWay/F

Variable
type

Address

Parameter
name

Setting (monitor) value

Level

C3 (83)

0006

SP Lower Limit

The range of values (without decimal point) is as follows:
Temperature input:  Input range lower limit to SP upper
limit — 1

Scaling lower limit to SP upper limit —
1

Analog input:

C3 (83)

0007

PID ON/OFF

H'00000000 (0): ON/OFF

C3 (83)

0008

Standard or
Heating/Cooling

(
H'00000001 (1): 2 PID control
H'00000000 (0): Standard

H'00000001 (1): Heating and cooling

C3 (83)

0009

ST

H'00000000 (0): OFF
H'00000001 (1): ON

C3 (83)

000A

Control Period
(Heating)

HFFFFFFFE (-2): 0.1 s
HFFFFFFFF (-1): 0.2 s
H'00000000 (0): 0.5 s

H'00000001 to H'00000063 (1 to 99)

C3 (83)

0ooB

Control Period
(Cooling)

HFFFFFFFE (-2): 0.1 s
HFFFFFFFF (—1): 0.2 s
H'00000000 (0): 0.5 s

H'00000001 to H'00000063 (1 to 99)

C3 (83)

000C

Direct/Reverse
Operation

H'00000000 (0): Reverse operation
H'00000001 (1): Direct operation

C3 (83)

000D

Alarm 1 Type

H'00000000 (0):  Alarm function OFF

H'00000001 (1):  Upper and lower-limit alarm
H'00000002 (2): Upper-limit alarm

H'00000003 (3): Lower-limit alarm

H'00000004 (4): Upper and lower-limit range alarm
H'00000005 (5): 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

LBA (Loop Burnout Alarm)

PV change rate alarm

SP absolute-value upper-limit alarm
SP absolute-value lower-limit alarm
MV absolute-value upper-limit alarm
MV absolute-value lower-limit alarm
H'00000012 (18): RSP absolute-value upper-limit alarm*
H'00000013 (19): RSP absolute-value lower-limit alarm*
*  Valid only with a remote SP input.

—_~ o~ o~ o~

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):

C3 (83)

000E

Alarm 2 Type

H'00000000 to H'00000013 (0 to 19)
Note: Same settings as the Alarm 1 Type. However, the
LBA (loop burnout alarm) cannot be set.

C3 (83)

000F

Alarm 3 Type

H'00000000 to H'00000013 (0 to 19)
Note: Same settings as the Alarm 1 Type. However, the
LBA (loop burnout alarm) cannot be set.

Initial
setting
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3 Communications Data for CompoWay/F

3-10

Variable Address Parameter Setting (monitor) value Level
type name
C3(83) | 0010 Communications | H'00000000 to H'00000063 (0 to 99) Commu
Unit No.™? nications
3(83) | 0011 Communications | H'00000003 (3): 9.6 setting
Baud Rate™! H'00000004 (4): 19
H'00000005 (5): 3
H'00000006 (6): 57.
3(83) |0012 Communications | H'00000007 (7): 7
Data Length™! | H'00000008 (8): 8
3(83) |0013 Communications | H'00000001 (1): 1
Stop Bits H'00000002 (2): 2
C3(83) | 0014 Communications | H'00000000 (0): None
Parity”! H'00000001 (1): Even

H'00000002 (2): Odd

*1 After communications parameters have been changed, reset the Digital Controller to enable them.

Note: The alarm function can also be used in Digital Temperature Controllers that do not have any auxiliary
outputs. In this case, confirm alarm occurrences via the status data.
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3 Communications Data for CompoWay/F

Vicszle Address | Parameter name Setting (monitor) value Level
C3(83) |0016 Event Input H'00000000 (0): None Initial
Assignment 1 H'00000001 (1): RUN/STOP setting
H'00000002 (2):  Auto/Manual Switch
H'00000003 (3):  Program Start’
H'00000004 (4): Direct/Reverse Operation
H'00000005 (5): SP Mode Switch 2
H'00000006 (6): 100% AT Execute/Cancel
H'00000007 (7): 40% AT Execute/Cancel
H'00000008 (8):  Setting Change Enable/Disable
H'00000009 (9): Communications Writing
Enable/Disable™
H'0000000A (10): Alarm Latch Cancel
H'0000000B (11): Multi-SP No. Switch, Bit 0
H'0000000C (12): Multi-SP No. Switch, Bit 1
H'0000000D (13): Multi-SP No. Switch, Bit 2
C3(83) |0017 Event Input H'00000000 to H'0000000D (0 to 13)
Assignment 2 Note: Same as for Event Input Assignment 1.
C3(83) |0018 Event Input H'00000000 to H'0000000D (0 to 13)
Assignment 3 Note: Same as for Event Input Assignment 1.
C3(83) |0019 Event Input H'00000000 to H'0000000D (0 to 13)
Assignment 4 Note: Same as for Event Input Assignment 1.
C3(83) |001A Number of H'00000001 (1): OFF Advanced
Multi-SP Points H'00000002 to H'00000008 (2 to 8) function
C3(83) |001B SP Ramp Time H'00000000 (0): EU/second setting
Unit H'00000001 (1): EU/minute
H'00000002 (2): EU/hour
C3(83) |001D Standby Sequence | H'00000000 (0): Condition A
Reset H'00000001 (1): Condition B
C3(83) |001E Auxiliary Output 1 | H'00000000 (0): Close in alarm
Open in Alarm H'00000001 (1): Open in alarm
C3(83) |001F Alarm 1 Hysteresis | H'00000001 to H'0000270F Initial
(0.1 to0 999.9 for temperature input) setting

(0.01 to 99.99 for analog input)

*1 PRST (program start) can be set even when the program pattern is set to OFF, but the function will be
disabled.

*2 Selection is possible only if there is a remote SP input.

*3 Selection is possible only if external communications is supported.
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3 Communications Data for CompoWay/F

3-12

Vi;::Ie Address | Parameter name Setting (monitor) value Level
C3(83) | 0020 Aucxiliary Output 2 | H'00000000 (0): Close in alarm Advanced
Open in Alarm H'00000001 (1): Open in alarm function
setting
C3(83) | 0021 Alarm 2 Hysteresis | H'00000001 to H'0000270F Initial
(0.1 to 999.9 for temperature input) setting
(0.01 to 99.99 for analog input)
C3(83) | 0022 Auxiliary Output 3 | H'00000000 (0): Close in alarm Advanced
Open in Alarm H'00000001 (1): Open in alarm function
setting
C3(83) |0023 Alarm 3 Hysteresis | H'00000001 to H'0000270F Initial
(0.1 to 999.9 for temperature input) setting
(0.01 to 99.99 for analog input)
C3(83) |0024 HB ON/OFF H'00000000 (0): OFF Advanced
H'00000001 (1): ON function
C3(83) | 0025 Heater Burnout H'00000000 (0): OFF setting
Latch H'00000001 (1): ON
C3(83) | 0026 Heater Burnout H'00000001 to H'000001F4 (0.1 to 50.0)
Hysteresis
C3(83) | 0027 ST Stable Range H'00000001 to H'0000270F (0.1 to 999.9)
C3(83) |0028 o H'00000000 to H'00000064 (0.00 to 1.00)
C3(83) |002B Input Digital Filter | H'00000000 to H'0000270F (0.0 to 999.9)
C3(83) |002C PV/SP No. 2 H'00000000 (0): Nothing displayed.
Display Selection | H'00000001 (1): PV/SP
H'00000002 (2): PV
H'000000083 (3): PV/SP (character display)
H'00000004 (4): PV/SP/MV
H'00000005 (5): PV/SP/Multi-SP No.
H'00000006 (6): PV/SP/Soak time remain
H'00000007 (7): PV/SP/Internal SP (ramp SP)
H'00000008 (8): PV/SP/Alarm value 1
C3(83) | 002D MV Display H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) | 002E Automatic Display | H'00000000 (0): OFF
Return Time H'00000001 to H'00000063 (1 to 99)
C3(83) | 002F Alarm 1 Latch H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) |0030 Alarm 2 Latch H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) | 0031 Alarm 3 Latch H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) | 0032 Move to Protect H'00000001 to H'0000001E (1 to 30)
Level Time
C3(83) |0033 Integrated Alarm H'00000000 to H'000000FF (0 to 255)
Assignment
C3(83) |0034 Cold Junction H'00000000 (0): OFF

Compensation
Method

H'00000001 (1): ON

Note: The alarm function can also be used in Digital Temperature Controllers that do not have any auxiliary
outputs. In this case, confirm alarm occurrences via the status data.

E5[]C Digital Temperature Controllers Communications Manual (H175)



3 Communications Data for CompoWay/F

Va:r;::le Address | Parameter name Setting (monitor) value Level
C3(83) |0038 Alarm 1 ON Delay | H'00000000 to H'000003E7 (0 to 999) Advanced
C3(83) |0039 Alarm 2 ON Delay | H'00000000 to H'000003E7 (0 to 999) function
C3(83) | 003A Alarm 3 ON Delay | H'00000000 to H'000003E7 (0 to 999) setting
C3(83) |003B Alarm 1 OFF Delay | H'00000000 to H'000003E7 (0 to 999)
C3(83) |003C Alarm 2 OFF Delay | H'00000000 to H'000003E7 (0 to 999)
C3(83) |003D Alarm 3 OFF Delay | H'00000000 to H'000003E7 (0 to 999)
C3(83) |003E Transfer Output H'00000000 (0): OFF Initial
Type H'00000001 (1): Set point setting
H'00000002 (2): Set point during SP ramp
H'00000003 (3): PV
H'00000004 (4): MV (heating)
H'00000005 (5): MV (cooling)
H'00000006 (6): Valve opening*
* Only for Position-proportional Models.
C3(83) | 003F Transfer Output H'FFFFF831 to H'0000270F (-1999 to 9999)""
Upper Limit
C3(83) | 0040 Transfer Output H'FFFFF831 to H'0000270F (-1999 to 9999)
Lower Limit
C3(83) | 0041 Control Output 1 H'00000000 (0): 4 to 20 mA
Signal H'00000001 (1): 0 to 20 mA
C3(83) |0043 MV at Stop and H'00000000 (0): OFF Advanced
Error Addition H'00000001 (1): ON function
C3(83) |0044 Auto/Manual H'00000000 (0): OFF setting
Select Addition H'00000001 (1): ON
C3(83) | 0045 RT H'00000000 (0): OFF
H'00000001 (1): ON
Note: Valid only with temperature input.
C3(83) |0046 HS Alarm Use H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) |0047 HS Alarm Latch H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) | 0048 HS Alarm H'00000001 to H'000001F4 (0.1 to 50.0)
Hysteresis
C3(83) | 0049 LBA Detection H'00000000 to H'0000270F (0 to 9999)
Time
C3(83) | 004A LBA Level H'00000001 to H'0000270F
(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
C3(83) |004B LBA Band H'00000000 to H'0000270F
(0.0 to 999.9 for temperature input)
(0.00 to 99.99 for analog input)
C3(83) |004C Protocol Setting® | H'00000000 (0): CompoWay/F Communi
H'00000001 (1): Modbus cations
H'00000002 (2): Component communications setting
H'00000003 (3): Host Link (FINS)
H'00000004 (4): MC protocol (Format 4)
H'00000005 (5): Dedicated protocol (Format 4)
C3(83) |004D Send Data Wait H'00000000 to H'00000063 (0 to 99)

Time "2

*1 The setting (monitor) range depends on the transfer output type setting. (Refer to Section 5 Parameters in
the E5/ /C Digital Temperature Controllers User's Manual (Cat. No. H174).)
*2 After communications parameters have been changed, reset the Digital Controller to enable them.
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3 Communications Data for CompoWay/F

Variable
type
C3(83) | 004E Control Output 1 Control output 1 is a relay output or voltage output (for | Advanced

Assignment driving SSR): function
H'00000000 (0): Not assigned. setting
H'00000001 (1): Control output (heating)
H'00000002 (2): Control output (cooling)
H'00000003 (3): Alarm 1
H'00000004 (4): Alarm 2

(

(

(

(

Address | Parameter name Setting (monitor) value Level

H'00000005 (5): Alarm 3
H'00000006 (6): Alarm 4
H'00000007 (7): Heater alarm
H'00000008 (8): HB alarm
H'00000009 (9): HS alarm
H'0000000A (10): Input error
H'0000000B (11): RSP input error

H'0000000C (12): Program end output '
H'0000000D (13): RUN output
H'0000000E (14): Integrated alarm
H'0000000F (15): Work bit 1
H'00000010 (16): Work bit 2
H'00000011 (17): Work bit 3
H'00000012 (18): Work bit 4
H'00000013 (19): Work bit 5
H'00000014 (20): Work bit 6
H'00000015 (21): Work bit 7
H'00000016 (22): Work bit 8

When control output 1 is a linear current output:

H'FFFFFFFB (-5): Simple transfer MV (cooling) 2
H'FFFFFFFC (-4): Simple transfer MV (heating) @
H'FFFFFFFD (—3):Simple transfer PV"2
H'FFFFFFFE (-2): Simple transfer ramp SP"2

H'FFFFFFFF (—1): Simple transfer SP™2
H'00000000 (0): Not assigned.
H'00000001 (1): Control output (heating)
H'00000002 (2): Control output (cooling)
C3(83) | 004F Control Output 2 Control output 2 is a relay output or voltage output (for
Assignment driving SSR):
H'00000000 to H'00000016 (0 to 22)
*  Same as for the Control Output 1 Assignment pa-
rameter.
When control output 2 is a linear current output:
H'00000000 to H'00000002 (0 to 2)
*  *Same as for the Control Output 1 Assignment pa-
rameter, except for items marked with “*2.”
*1 P.END (program end output) can be set even when the program pattern is set to OFF, but the function will be
disabled.
*2 Selection is possible only with the E5CC-U and E5GC and only when there is a control output that is a linear
current output. (For the ESCC-U, the Controller must have been manufactured in May 2014 or later (version
2.2))
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3 Communications Data for CompoWay/F

Variable
type

Address

Parameter name

Setting (monitor) value

Level

C3 (83)

0050

Auxiliary Output 1
Assignment

H'00000000 (0): Not assigned.
H'00000001 (1): Control output (heating)
H'00000002 (2): Control output (cooling)
H'00000003 (3): Alarm 1
H'00000004 (4): Alarm 2
H'00000005 (5): Alarm 3
H'00000006 (6): Alarm 4
H'00000007 (7): Heater alarm
H'00000008 (8): HB alarm
H'00000009 (9): HS alarm
H'0000000A (10): Input error
H'0000000B (11): RSP input error

H'0000000C (12): Program end output
H'0000000D (13): RUN output
H'0000000E (14): Integrated alarm
H'0000000F (15): Work bit 1
H'00000010 (16): Work bit 2
H'00000011 (17): Work bit 3
H'00000012 (18): Work bit 4
H'00000013 (19): Work bit 5
H'00000014 (20): Work bit 6
H'00000015 (21): Work bit 7
H'00000016 (22): Work bit 8

~ o~~~ o~ o~

C3 (83)

0051

Auxiliary Output 2
Assignment

H'00000000 to H'00000016 (0 to 22)
Note: Same as for the Auxiliary Output 1
Assignment parameter.

Advanced
function setting

C3 (83)

0053

Program Pattern

H'00000000 (0): OFF
H'00000001 (1): STOP
H'00000002 (2): CONT

Initial setting

C3 (83)

0054

Soak Time Unit

H'00000000 (0): Minutes

H'00000002 (2): Seconds "

C3(83)

0055

Alarm SP Selection

(

(

(
H'00000001 (1): Hours

(

(

H'00000000 (0): Set point during SP ramp
H'00000001 (1): Set point

C3 (83)

0056

Auxiliary Output 3
Assignment

H'00000000 to H'00000016 (0 to 22)
Note: Same as for the Auxiliary Output 1
Assignment parameter.

Advanced
function setting

C3 (83)

0057

Close/Floating

H'00000000 (0): Floating
H'00000001 (1): Close

C3 (83)

0058

Travel Time

H'00000001 to H'000003E7 (1 to 999)

Initial setting

*1  Selection is possible only with the E5GC.
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3 Communications Data for CompoWay/F

3-16

Viczzle Address Parameter name Setting (monitor) value Level
C3(83) | 0059 PV Dead Band H'00000000 to H'0000270F (0 to 9999) Advanced
C3(83) |005B Manual MV Limit H'00000000 (0): OFF function setting
Enable H'00000001 (1): ON
C3(83) |005C Direct Setting of H'00000000 (0): OFF
Position Proportional | H'00000001 (1): ON
MV
C3(83) | 005D AT Calculated Gain H'00000001 to H'00000064 (0.1 to 10.0)
C3(83) |005E AT Hysteresis H'00000001 to H'0000270F
(0.1 to 999.9 for temperature input)
(0.01 to 9.99 for analog input)
C3(83) | 005F Limit Cycle MV H'00000032 to H'000001F4 (5.0 to 50.0)
Amplitude
C3(83) | 0060 Remote SP Enable H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) | 0061 Remote SP Upper Input range lower limit to Input range upper
limit limit for temperature input
Scaling lower limit to Scaling upper limit for
analog input
C3(83) | 0062 Remote SP Lower Input range lower limit to Input range upper Advanced
limit limit for temperature input function setting
Scaling lower limit to Scaling upper limit for
analog input
C3(83) |0063 SP Tracking H'00000000 (0): OFF
H'00000001 (1): ON
C3(83) | 0067 PV Rate of Change | H'00000001 to H'0O00003E7 (1 to 999)
Calculation Period
C3(83) | 0068 Heating/Cooling H'00000000 (0): Same (Same as for heating.)
Tuning Method H'00000001 (1): Linear
H'00000002 (2): Air cooling
H'00000003 (3): Water cooling
C3(83) |006C Extraction of Square | H'00000000 (0): OFF Initial setting

Root Enable

H'00000001 (1): ON
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3 Communications Data for CompoWay/F

Variable
type

Address

Parameter name

Setting (monitor) value

Level

C3 (83)

006D

PF Setting

H'00000000 (0): Disabled.
H'00000001 (1): Run

H'00000002 (2): Stop

H'00000003 (3): RUN/STOP
H'00000004 (4): 100% AT execute
H'00000005 (5): 40% AT execute
H'00000006 (6): Alarm latch cancel
H'00000007 (7): Auto/manual switch
H'00000008 (8): Monitor/setting item
H'00000009 (9): Digit shift key

C3 (83)

006E

Monitor/Setting Item
1

H'00000000 (0): Disabled

H'00000001 (1): PV/SP/Multi-SP
H'00000002 (2): PV/SP/MV

H'00000003 (3): PV/SP/soak time remain
H'00000004 (4): Proportional band
H'00000005 (5): Integral time

H'00000006 (6): Derivative time
H'00000007 (7): Alarm value 1

H'00000008 (8): Alarm value upper limit 1
H'00000009 (9): Alarm value lower limit 1
H'0000000A (10): Alarm value 2
H'0000000B (11): Alarm value upper limit 2
H'0000000C (12): Alarm value lower limit 2
H'0000000D (13): Alarm value 3
H'0000000E (14): Alarm value upper limit 3
H'0000000F (15): Alarm value lower limit 3
H'00000010 (16): Alarm value 4
H'00000011 (17): Alarm value upper limit 4
H'00000012 (18): Alarm value lower limit 4
H'00000013 (19): PV/SP/Internal set point
H'00000014 (20): PV/SP/Alarm value 1
H'00000015 (21): Proportional band (cooling)
H'00000016 (22): Integral time (cooling)
H'00000017 (23): Derivative time (cooling)

Py

C3 (83)

006F

Monitor/Setting Item
2

H'00000000 to H'00000017 (0 to 23)
Note: Same as for Monitor/Setting Item 1.

C3 (83)

0070

Monitor/Setting Item
3

H'00000000 to H'00000017 (0 to 23)
Note: Same as for Monitor/Setting ltem 1.

C3 (83)

0071

Monitor/Setting Item
4

H'00000000 to H'00000017 (0 to 23)
Note: Same as for Monitor/Setting ltem 1.

C3 (83)

0072

Monitor/Setting Item
5

H'00000000 to H'00000017 (0 to 23)
Note: Same as for Monitor/Setting Item 1.

Advanced
function setting
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3 Communications Data for CompoWay/F

Viczzle Address Parameter name Setting (monitor) value Level
C3(83) |0073 PV/SP No. 1 Display | H'00000000 (0): Nothing displayed. Advanced
Selection H'00000001 (1): PV/SP function
H'00000002 (2): PV setting
H'00000003 (3): PV/SP (character display)
H'00000004 (4): PV/SP/MV
H'00000005 (5): PV/SP/Multi-SP No.
H'00000006 (6): PV/SP/Soak time remain
H'00000007 (7): PV/SP/Internal SP (ramp SP)
H'00000008 (8): PV/SP/Alarm value 1
C3(83) |0074 MV Display Selection | H'00000000 (0): MV (heating)
H'00000001 (1): MV (cooling)
C3(83) |0075 PV Decimal Point H'00000000 (0): OFF
Display H'00000001 (1): ON
C3(83) |0076 PV Status Display H'00000000 (0): OFF
Function H'00000001 (1): Manual
H'00000002 (2): Stop
H'00000003 (3): Alarm 1
H'00000004 (4): Alarm 2
H'00000005 (5): Alarm 3
H'00000006 (6): Alarm 4
H'00000007 (7): Alarm 1 to 4 OR status
H'00000008 (8): Heater alarm
H'00000009 (9): Status display message '
C3(83) |0077 SV Status Display H'00000000 to H'00000009 (0 to 9)
Function Note: Same as for PV Status Display
Function
C3(83) |0083 Display Refresh H'00000000 (0): OFF
Period H'00000001 (1): O. 25
H'00000002 (2): 0
H'00000003 (3): 1
C3(83) |0084 Alarm 4 Type H'00000000 to H 00000013 (0to 19) Initial setting
Note: Same settings as the Alarm 1 Type.
However, the LBA (loop burnout alarm)
cannot be set.
C3(83) | 0085 Event Input H'00000000 to H'0000000D (0 to 13)
Assignment 5 Note: Same as for Event Input Assignment 1.
C3(83) | 0086 Event Input H'00000000 to H'0000000D (0 to 13)
Assignment 6 Note: Same as for Event Input Assignment 1.
C3(83) | 0087 Aucxiliary Output 4 H'00000000 (0): Close in alarm Advanced
Open in Alarm H'00000001 (1): Open in alarm function setting
C3(83) |0088 Alarm 4 Hysteresis H'00000001 to H'0000270F Initial setting
(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
C3(83) | 0089 Moving Average H'00000000 (0): OFF Advanced
Count H'00000001 (1): 2 times function setting
H'00000002 (2): 4 times
H'000000083 (3): 8 times
H'00000004 (4): 16 times
H'00000005 (5): 32 times
C3(83) |008A Alarm 4 Latch H'00000000 (0): OFF
H'00000001 (1): O
C3(83) |008B Alarm 4 ON delay H'00000000 to H' 000003E7 (0 to 999)
3(83) |008C Alarm 4 OFF delay H'00000000 to H'000003E7 (0 to 999)

*1  Selection is possible only with the E5GC.
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3 Communications Data for CompoWay/F

Vatrylsleale Address Parameter name Setting (monitor) value Level
C3(83) |008D Control Output 2 H'00000000 (0): 4 to 20 mA Initial setting
Signal H'00000001 (1): 0 to 20 mA
C3(83) |008E Transfer Output H'00000000 (0): 4 to 20 mA
Signal H'00000001 (1): 1to 5V
C3(83) | 008F Auxiliary Output 4 H'00000000 to H'0000016 (0 to 22) Advanced
Assignment Note: Same as for the Auxiliary Output 1 | function setting
Assignment parameter.
C3(83) | 0090 Remote SP Input H'00000000 (0): 4 to 20 mA
H'00000001 (1): 0 to 20 mA
H'00000002 (2): 1to 5V
H'00000003 (3): 0to 5 V
H'00000004 (4): 0to 10 V
C3(83) | 0091 Integral/Derivative H'00000000 (0): 1 s
Time Unit H'00000001 (1): 0.1 s
C3(83) |0092 Manual Output H'00000000 (0): HOLD
Method H'00000001 (1): INIT
C3(83) |0093 Manual MV Initial Standard control or close position-proportional
Value control:
H'FFFFFFCE to H'0000041A (-5.0 to
105.0)
Heating and cooling control:
H'FFFFFBES6 to H'0000041A (-105.0 to
105.0)
C3(83) | 0094 Minimum Output H'00000000 to H'000001F4 (0 to 50.0)
ON/OFF Band
C3(83) | 0095 Display Brightness H'00000001 to H'00000003 (1 to 3)
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3 Communications Data for CompoWay/F

3-20

Variable
type

Address

Parameter name

Setting (monitor) value

Level

C3 (83)

0096

Highest
Communications Unit
No.

H'00000000 to H'00000063 (0 to 99)

C3 (83)

0097

Area

¢ When Protocol Setting Parameter Is Set to
FINS
H'00000000 (0
H'00000001 (1):
H'00000002 (2):
H'00000003 (3): EM2
H'00000004 (4): EM3

): DM

)

)

)

)
H'00000005 (5): EM4

)

)

)

):

EMO
EM1

H'00000006 (6): EM5
H'00000007 (7): EM6
H'00000008 (8): EM7
H'00000009 (9): EM8
H'0000000A (10): EM9
H'0000000B (11): EMA
H'0000000C (12): EMB
H'0000000D (13): EMC
H'0000000E (14): EMD
H'0000000F (15): EME
H'00000010 (16): EMF
H'00000011 (17): EM10
H'00000012 (18): EM11
H'00000013 (19): EM12
H'00000014 (20): EM13
H'00000015 (21): EM14

(22):

(23):

(24):

(25):

):
):

H'00000016 EM15
H'00000017
H'00000018
H'00000019

6

7

8

9

0

1

2

3): EM16

4): EM17

5): EM18

e When Protocol Setting Parameter Is Set to
MCP4

H'00000000 (0): D data registers

H'00000001 (1): W link registers

H'00000002 (2): R file registers

H'00000003 (3): ZR file registers

Any other value specifies D data registers.

e When Protocol Setting Parameter Is Set to
FXP4

H'00000000 (0): D data registers or DM data

memory registers

H'00000001 (1): None or W link registers

H'00000002 (2): R expansion registers or FM

file registers

Do not use any other values.

C3 (83)

0098

First Address Upper
Word

H'00000000 to H'00000063 (0 to 99)

C3 (83)

0099

First Address Lower
Word

H'00000000 to H'0000270F (0 to 9999)

C3 (83)

009A

Receive Data Wait
Time

H'00000064 to H'0000270F (100 to 9999)

Communications
setting
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3 Communications Data for CompoWay/F

Va:r;::le Address Parameter name Setting (monitor) value Level
C3(83) |009B Communications H'00000000 to H'00000063 (0 to 99) Communications
Node Number setting
C3(83) |009C Upload Setting 1 H'00000000 to H'00000062 (0 to 98)
C3(83) | 009D Upload Setting 2 H'00000000 to H'00000062 (0 to 98)
C3(83) |009E Upload Setting 3 H'00000000 to H'00000062 (0 to 98)
C3(83) |009F Upload Setting 4 H'00000000 to H'00000062 (0 to 98)
C3(83) |00A0 Upload Setting 5 H'00000000 to H'00000062 (0 to 98)
C3(83) | 00A1 Upload Setting 6 H'00000000 to H'00000062 (0 to 98)
C3(83) |00A2 Upload Setting 7 H'00000000 to H'00000062 (0 to 98)
C3(83) |00A3 Upload Setting 8 H'00000000 to H'00000062 (0 to 98)
C3(83) | 00A4 Upload Setting 9 H'00000000 to H'00000062 (0 to 98)
C3(83) |00A5 Upload Setting 10 H'00000000 to H'00000062 (0 to 98)
C3(83) | 00A6 Upload Setting 11 H'00000000 to H'00000062 (0 to 98)
C3(83) | 00A7 Upload Setting 12 H'00000000 to H'00000062 (0 to 98)
C3(83) | 00A8 Upload Setting 13 H'00000000 to H'00000062 (0 to 98)
C3(83) |00A9 Download Setting 1 H'0000001E to H'00000062 (30 to 98)
C3(83) | 00AA Download Setting 2 | H'0000001E to H'00000062 (30 to 98)
C3(83) |00AB Download Setting 3 | H'0000001E to H'00000062 (30 to 98)
C3(83) |00AC Download Setting4 | H'0000001E to H'00000062 (30 to 98)
C3(83) | 00AD Download Setting 5 | H'0000001E to H'00000062 (30 to 98)
C3(83) | 00AE Download Setting 6 | H'0000001E to H'00000062 (30 to 98)
C3(83) | O0AF Download Setting 7 H'0000001E to H'00000062 (30 to 98)
C3(83) |00BO Download Setting 8 | H'0000001E to H'00000062 (30 to 98)
C3(83) |00B1 Download Setting9 | H'0000001E to H'00000062 (30 to 98)
C3(83) |o00B2 Download Setting 10 | H'0000001E to H'00000062 (30 to 98)
C3(83) |00B3 Download Setting 11 | H'0000001E to H'00000062 (30 to 98)
C3(83) |00B4 Download Setting 12 | H'0000001E to H'00000062 (30 to 98)
C3(83) |00B5 Download Setting 13 | H'0000001E to H'00000062 (30 to 98)
C3(83) |00B6 SP Slope H'00000001 to H'0000270F (0.001 to 9.999)
C3(83) |00B7 SP Offset H'FFFFF831 to H'0000270F
(—=199.9 to 999.9: Input type = Temperature
input)
(1999 to 9999: Input type = Analog input)
C3(83) |00B8 LCT Cooling Output | H'00000001 to H'0000000A (0.1 to 1.0) Advanced
Minimum ON Time function setting
(Not supported on
version 2.0 or earlier
of the E5CC, E5EC,
or E5AC.)
C3(83) | 00CA Simple Transfer H'FFFFF831 to H'0000270F (-1999 to 9999) ! | Initial setting
Output 1 Upper Limit
C3(83) |00CB Simple Transfer H'FFFFF831 to H'0000270F (-1999 to 9999)

Output 1 Lower Limit

*1  Selection is possible only with the E5CC-U and E5GC and only when there is a control output that is a
linear current output. (For the E5CC-U, the Controller must have been manufactured in May 2014 or later
(version 2.2).)
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3 Communications Data for CompoWay/F

3-2 Status and Status 2

The figure below shows the structure of the status data.

® Status Structure

16

Outputs

Input error | Error status

15 14 13 12

1110 9 8 7 6 5 4 3 2 1 0

0

Error status

Event inputs

Operating status

31 30 29 28

27 26 25 24 2322 21 20 19 18 17 16

Bit position

L Heater overcurrent (CT1)

Heater current hold (CT1)
A/D converter error

HS alarm (CT1)

RSP input error

Input error

Potentiometer input error

Control output (heating)/open output
Control output (cooling)/close output
HB (heater burnout) alarm (CT1)
HB (heater burnout) alarm (CT2)
Alarm 1

Alarm 2

Alarm 3

Program end output

15 Bit position

0

L Event input 1

Event input 2

Event input 3

Event input 4

Write mode

Non-volatile memory
Setup area

AT execute/cancel
RUN/STOP
Communications writing
Auto/manual switch
Program start

Heater overcurrent (CT2)
Heater current hold (CT2)

HS alarm (CT2)
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3 Communications Data for CompoWay/F

® Status 2 Structure

Spare Operating status
161514 13121110 9 8 7 6 5 4 3 2 1 0 Bit position
o|ojo|jo0|jo0|0OfO|O
@
N
. @
Work bit 1 8
— Work bit 2 4
— Work bit 3 3
Work bit 4 %
Work bit 5 g
Work bit 6 Y
Work bit 7
Work bit 8
2|8 .
Spare |3 |2 Spare Operating|g e | EVeNt
5|8 status inputs
ol|ls
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 Bit position
0(0|0 o|0of(0|0]|0 0|0

L Event input 5

Event input 6

Invert direct/reverse operation
SP ramp

SP Mode

Alarm 4
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3 Communications Data for CompoWay/F

® Status Details

Bit position Status 0 Bit Description -
Status 0 Heater overcurrent (CT1) Not generated Generated
(lower 1 Heater current hold (CT1)* Update Hold
word) 2 A/D converter error Not generated Generated

3 HS alarm (CT1) OFF ON
4 RSP input error Not generated Generated
5 Spare OFF
6 Input error Not generated Generated
7 Potentiometer input error Not generated Generated
8 Control output (heating)/open output | OFF ON
9 Control output (cooling)/close output | OFF ON
10 HB (heater burnout) alarm (CT1) OFF ON
11 HB (heater burnout) alarm (CT2) OFF ON
12 Alarm 1 OFF ON
13 Alarm 2 OFF ON
14 Alarm 3 OFF ON
15 Program end output OFF ON
Status 16 Event input 1 OFF ON
(upper 17 Event input 2 OFF ON
word) 18 | Eventinput 3 OFF ON
19 Event input 4 OFF ON
20 Write mode Backup mode RAM write mode
21 Non-volatile memory RAM = Non-volatile RAM = Non-volatile
memory memory
22 Setup area Setup area 0 Setup area 1
23 AT execute/cancel AT canceled AT execution in
progress
24 RUN/STOP Run Stop
25 Communications writing OFF (disabled) ON (enabled)
26 Auto/manual switch Automatic mode Manual mode
27 Program start Reset Start
28 Heater overcurrent (CT2) Not generated Generated
29 Heater current hold (CT2) Update Hold
30 Spare OFF
31 HS alarm (CT2) OFF ON

Note 1

“Spare” bits are always OFF.

2 When read in setup area 1, the status of the bits will be as follows:

e Qvercurrent:

e A/D converter error:

¢ Input error:

Last value held
Last value held
Last value held

e HB and HS outputs: Cleared
* Program end output: Cleared
e Current hold: Last value held
¢ Heating and cooling outputs: Cleared
e Alarm outputs: Cleared

*  When the control output ON time is less than 30 ms for a control period of 0.1 s or 0.2 s or when it is less than
100 ms for any other control period, the bit is set to “1” and the heater current is held at the last current value.
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® Status 2 Details

3 Communications Data for CompoWay/F

Bit position Status 0 Bit Description -

Status 0 Work bit 1 OFF ON

(lower 1 Work bit 2 OFF ON

word) 2 Work bit 3 OFF ON i
3 | Workbit4 OFF ON ::
4 Work bit 5 OFF ON 8
5 Work bit 6 OFF ON §
6 Work bit 7 OFF ON 3
7 Work bit 8 OFF ON g
8 Spare OFF - £
9 Spare OFF i
10 Spare OFF
11 Spare OFF -
12 Spare OFF
13 Spare OFF
14 Spare OFF
15 Spare OFF

Status 16 Event input 5 OFF ON

(upper 17 Event input 6 OFF ON

word) 18 | Spare OFF
19 Spare OFF ---
20 Invert direct/reverse operation Not invert Invert
21 SP ramp OFF During SP ramp
22 Spare OFF -
23 Spare OFF
24 Spare OFF
25 Spare OFF ---
26 Spare OFF ---
27 SP Mode Local SP Mode Remote SP Mode
28 Alarm 4 OFF ON
29 Spare OFF
30 Spare OFF
31 Spare OFF

Note1 “Spare” bits are always OFF.
2 When read in setup area 1, the status of the bits will be as follows:

e Work bits 1 to 8:

e SP ramp:

Cleared
Last value held
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Modbus Communications

Procedure
]

Read this section if you are to communicate using the Modbus format.

4-1 DataFormat ......... . ... ettt 4-2
4-1-1 Command Frame .. ... ...t e 4-2
4-1-2  Response Frame ... ... ... e 4-4
4-1-3  Error Codes ... ..ottt e 4-5

4-2 Function List . ....... ... ittt it aaaa e ans 4-6

4-3 Variable Area .......... .ottt ittt 4-7

4-4 Detailed Description of the Functions ............................. 4-8
4-4-1 Variable Read, Multiple . .. ... ... 4-8
4-4-2  Variable Write, Multiple . . ... ... . 4-10
4-4-3  Variable Write, Single/Operation Command . ......................... 4-12
4-4-4 Echoback Test........ ... 4-15
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4 Modbus Communications Procedure

4-1

Data Format

The data format complies with the Modbus (RTU) communications protocol, so commands from the
host and responses from the E5[IC 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 alphabetic characters without the H' prefix are ASCII characters.

4-1-1 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

2 bytes

CRC-16 calculation range

Silent interval of 3.5 character times minimum.

Slave address

Specify the unit number.

The unit number can be set between H'00 to H'63 hexadecimal (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 code. Specify the required

D . . . .
ata data, such as the variable address or setting data. (Set in hexadecimal.)
Cyclic 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 minimum.
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4 Modbus Communications Procedure

® 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
| | H34 | H12
| 1 1 | 2 bytes

CRC-16 calculation range

E5[C Digital Temperature Controllers Communications Manual (H175) 4-3
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4 Modbus Communications Procedure

4-1-2 Response Frame

® Normal Response Frame

Slave Function
address code Data

CRC-16

2 bytes

CRC-16 calculation range

® Error Response Frame

Slave Function Error
address code code CRC-16
|
| 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 with the hexadecimal value of H'80 added 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.
Cyclic 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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4-1-3 Error Codes

Error

End code Name Description detection

priority

H'01 Function code An unsupported function code was received. 1

error

H'02 Variable address | The specified variable area address is out-of-range. 2

error

H'03 Variable data The amount of data does not match the number of 3

error elements.

The byte count is not 2 times the number of elements.

The response length exceeds the size of the

communications 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 4

operation mode.

e The Communications Writing parameter is set to “OFF”

(disabled).

Attempted to write to a parameter in setup area 1 from

setup area 0.

e Attempted to write to a protect parameter from other than
the protect level.

e AT execution is in progress.

e The command cannot be processed.

jeulod ejeq |-
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® 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

The following table lists the function codes.

Function Code List

Function code Name Process
03 (H'03) Read variable This function reads from the variable area.
(multiple) It is possible to read two or more consecutive variables.
16 (H'10) Write variable This function writes to the variable area.
(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 to the variable area and writes operation
(Single/operation commands.
command) It is also possible to write to a single parameter by specifying
the address in 2-byte mode. (This is not supported in 4-byte
mode.)
It is also possible to broadcast this function (broadcast
transmission.)
08 (H'08) Echoback Test This function performs an echoback test.
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4-3 Variable Area

The variable area is the region of memory used to exchange data with the E5[]C through communica-
tions.

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.

E5CIC

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.

® 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.

® Number of Elements
The number of elements is expressed in 2-byte hexadecimal. The setting range for the number of
elements varies according to the command.

Four-byte Mode
One element uses 2 bytes of data, so specify two-element units. Reading and writing in 4-byte units
is executed by specifying an even address and specifying the number of elements in multiples of 2.

Two-byte Mode
One element uses 2 bytes of data, so specify one-element units. Reading and writing in 2-byte data
units is executed by specifying 1-element units.

® Set Values
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 4-digit or 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, if the E5SLIC's process value is read in 4-byte mode when the process value is 105.0,
the read value will be H'0000041A (105.0 — 1050 — H'0000041A).
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4 Modbus Communications Procedure

4-4 Detailed Description of the Functions

4-4-1 Variable Read, Multiple

To read from the variable area, set the required data in the command frame, as shown in the following
diagram.

Command Frame

Slave Function Number of CRC-16
address code Read start address Elements
H'03
| | |
1 1 2 2 2 bytes
Name Description
Slave address Specify the E5S[CIC'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.

Refer to Section 5 Communications Data for Modbus for details on addresses.
Number of elements 4-byte Mode

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'006A (2 to 106).
When H'006A is set, 53 items of setting data can be read.

Example: When reading 2 items of setting data, set the number of elements to
H'0004.

2-byte Mode

Specify the number of setting data items to be read as the number of elements.
The setting range for the number of elements is H'0001 to H'006A (1 to 106).
When H'006A is set, 106 items of setting data can be read.

Example: When reading two items of setting data, set the number of elements to
H'0002.

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, refer to CRC-16 Calculation Example in 4-1-1
Command Frame on page 4-2.
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Response Frame

4 Modbus Communications Procedure

Slave Function Byte Read data (for the number of CRC-16
address code count elements)
H'03
L |
1 1 1 0to 212 (2 x 106) 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.
Read data 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

suoljoun4 ayy jo uonduosaq pajieled b-v

data.
For details on the CRC-16 calculation, refer to CRC-16 Calculation Example in 4-1-1
Command Frame on page 4-2.

Response Code £
Function code Error code Error name Cause g<’
H'83 H'02 Variable address The read start address is incorrect. %

error Py

H'03 Variable data error | The number of elements exceeds the a

allowed range. =

H'03 Normal completion | No errors were found. =i

(0]

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.

e Example Command and Response
The following example shows the command and response when reading the process value (slave
address: H'01).
Process Value in 4-byte Mode
e Address: H'0000; Read data: H'0O00003E8 (100.0 °C)

Command: [00 00 | [o0 02 | [c4 oB(CRC-16) |
Response: [000003E8 | [FAsD(CRC-16) |

Process Value in 2-byte Mode
¢ Address: H'2000; Read data: H'03E8 (100.0 °C)

Command: [2000 | [o0 01 | [sFcAcRC-16) ]
Response: [03 €8 | [B8 FA(CRC-16) |
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4-4-2 Variable Write, Multiple

To write data to the variable area, set the required data in the command frame, as shown in the follow-
ing diagram.

Command Frame

Slave Function Write start add Number of Write data (for the number of CRC-16
address code rite start address Eloments Byte count elements)
io | | |
| | | | | | |
1 1 2 2 1 0to 208 (2 x 104) 2
Name Description

Slave address

Specify the E5[IC'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.
Refer to Section 5 Communications Data for Modbus for details on addresses.

Number of elements

4-byte Mode

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'0068 (2 to 104).
When H'0068 is set, 52 items of setting data can be read.

Example: When writing 2 items of setting data, set the number of elements to
H'0004.

2-byte Mode

Specify the number of setting data items to be written as the number of elements.
The setting range for the number of elements is H'0001 to H'0068 (1 to 104).
When H'0068 is set, 104 items of setting data can be read.

Example: When reading two items of setting data, set the number of elements to
H'0002.

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, refer to CRC-16 Calculation Example in 4-1-1
Command Frame on page 4-2.
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® Response Frame

ac?é?;:s Ftér;(éjt;on Write start address ’\IJELIJ;::;S CRC-16
H 10
| | | N
1 1 2 5 2 bytes A
&
Name Description g
Slave address The value from the command frame is entered as-is. g
Function code This is the received function code. 5
When the function ended normally, the function code is left as-is. When é.
an error occurred, the hexadecimal value of H'80 is added to the function 5
code to indicate that the response is an error response. g
Example: Received function code = H'10 _5.:
Function code in response frame when an error occurred = 2
H'90 §
Write start address This is the received write start address. 5
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, refer to CRC-16 Calculation
Example in 4-1-1 Command Frame on page 4-2.

N
N
Response Code h
QO
Function code Error code Error name Cause &
H'90 H'02 Variable address | The write start address is incorrect. %
error 5
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 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.

¢ The Communications Writing parameter is
set to "OFF" (disabled).

e Attempted to write to a parameter in setup
area 1 from setup area 0.

¢ Attempted to write to a protect parameter
from other than the protect level.

e AT execution is in progress.

H'10 Normal completion | No errors were found.
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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.

e Example Command and Response
The following example shows the command/response when writing the Alarm Value Upper Limit 1
and Alarm Value Lower Limit 1 parameters.
(In this case, the slave address is H'01.)
Four-byte Mode
Alarm Value Upper Limit 1
e Address: H'010A; Write data: H'0O00003E8 (when 1000)
Alarm Value Lower Limit 1
e Address: H'010C; Write data: H'FFFFFC18 (when —1000)

Command: [010a | {0004 | [o00003E8 | [FFFFFC 18 | [8D E9(CRC-16) |
Response: [010A | {0004 | [E034(CRC-16) |

Two-byte Mode
Alarm Value Upper Limit 1

e Address: H'2105; Write data: H'0O3E8 (when 1000)
Alarm Value Lower Limit 1

e Address: H'2106; Write data: H' FC18 (when —1000)

Command: [2105 | {0002 | [o4]osE8 | [FC 18 | |66 BB(CRC-16) |
Response: [2105 ][00 02 | [sB Fs(cRC-16) |

4-4-3 Variable Write, Single/Operation Command

This function performs operations such as writing to the variable area (single) and operation commands
(communications writing, RUN/STOP, multi-SP, AT execute/cancel, write mode, save RAM data, soft-
ware reset, move to setup area 1, move to protect level, auto/manual switch, initialize settings, alarm
latch cancel, invert direct/reverse operation, program start, and SP mode.)

Writing is enabled in only the 2-byte mode.

Command Frame

Slave Function Write variable Write data CRC-16
address code address
H'06
| | |
1 1 2 2 2 bytes

Response Frame

Slave Function Write variable CRC-16
address code address Write data
H'06
| | |
1 1 P 2 2 bytes

(1) Write variable address
Specify the address of the setting data that is to be written. For details on addresses, refer
to Section 5 Modbus Communications Procedure.
For an operation command, specify 0000 or FFFF.
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(2) Command Code and Related Information

Command

Command content Related information
code
00 Communications writing 00: OFF (disabled)
01: ON (enabled)
01 RUN/STOP 00: Run
01: Stop
02 Multi-SP 00: Set point 0

01: Set point 1

02: Set point 2

03: Set point 3

04: Set point 4

05: Set point 5

06: Set point 6

07: Set point 7

03 AT execute/cancel 00: AT cancel

01: 100% AT execute
02: 40% AT execute

suoljoun4 ayy jo uonduosaq pajieled b-v

04 Write mode 00: Backup
01: RAM write mode
05 Save RAM data 00
06 Software reset 00
07 Move to setup area 1 00
08 Move to protect level 00
09 Auto/manual switch 00: Automatic mode
01: Manual mode
0B Parameter initialization 00
oC Alarm latch cancel 00: Alarm 1 latch cancel

01: Alarm 2 latch cancel
02: Alarm 3 latch cancel
03: HB alarm latch cancel
04: HS alarm latch cancel
05: Alarm 4 latch cancel
OF: All alarm latch cancel

puewwo) uonesedp/s|bulS ‘Sl B|gBLeA S-b-F

0D SP Mode 00: Local SP Mode
01: Remote SP Mode
OE Invert direct/reverse operation 00: Not invert
01: Invert
11 Program start 00: Reset
01: Start
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(3) Response Code

¢ Normal Completion

Function code Error code Name Description
H'06 Normal No errors were found.
completion

e Error Occurred

Error

Function code Name Description
code
H'86 H'02 Variable The write variable address is incorrect.

address error

H'03 Variable data | The write data is incorrect.
error * The write data is out of the setting range.

e Command code or related information are
incorrect.

H'04 Operation The Controller cannot write the data in its

error present operating status.

e The Communications Writing parameter is set
to “OFF” (disabled). The command is received
regardless of the Communications Writing
parameter setting (ON/OFF).

¢ Attempted to write to a parameter in setup
area 1 from setup area 0.

e Attempted to write to a protect parameter from
other than the protect level.

e AT execution is in progress.

e The command cannot be processed. For
details, refer to (5) Operation Commands and
Precautions following this table.

Note: For details on variable writing, refer to4-4-2 Variable Write, Multiple. For details on AT,

refer to the E5//IC Digital Temperature Controllers User's Manual Basic Type (Cat. No.
H174).

(4) Example Command and Response
The following example shows the command/response for a Stop command. (In this case,
the slave address is H'01.)
Stop command (command code: 01; related information: 01)
¢ Address: H'0000 (fixed)
Write data: H'0101 (Run/Stop, Stop command)

Command: [0000 | {0101 |49 9aCRC-16) |
Response: [0000 | [o1 01 | [49 9A(CRC-16) |

(5) Operation Commands and Precautions
This information is the same as that for CompoWay/F. Refer to page 2-17.
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4-4-4 Echoback Test

Command Frame

Slave Function CRC-16
address code Fixed data Test data
H'08 H'00 | H'00 | |
1 1 2 2 2 bytes

Response Frame

Slave Function )

address code Fixed data Test data CRC-16
H'08 H'00 | H'00 | |

! 1 2 > 2 bytes

suoljoun4 ayy jo uonduosaq pajieled b-v

Note: 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.

(2) Response Code E
g
Function code Error Name Description 3
code g
H'88 H'03 Variable data error | A different value (not H'00, H'00) was %
returned. 8

H'08 Normal completion | No errors were found.

(3) 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: [o000 | {1234 | [ED7C(CRC-16) |
Response: |00 00 | |12 34 | |ED 7C(CRC-16) |
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Communications Data for Modbus
]

This section lists the details of the communications data in the Modbus
communications protocol.

5-1 Variable Area (Setting Range) List ............ ..ot 5-2
5-2 Status ...t e e 5-17
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5-1

Variable Area (Setting Range) List

¢ Four-byte Mode
One element uses 4 bytes of data (H'00000000 to H'FFFFFFFF), so specify two-element units.
Reading and writing in 4-byte units is executed by specifying an even address and specifying the

number of elements in multiples of 2.

¢ Two-byte Mode
One element uses 2 bytes of data (H'0000 to H'FFFF), so specify one-element units. Reading and
writing in 2-byte data units is executed by specifying 1-element units.

The following table lists the variable area. Items expressed in hexadecimal in the "Setting (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
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
0000 2000 PV Temperature: Use the specified range for each sensor. Operation
Analog: Scaling lower limit — 5% FS to Scaling upper limit + 5% FS
0002 2001 Status™ 12 Refer to 5-2 Status for details.
0004 2002 Internal Set Point’ SP lower limit to SP upper limit
0006 2003 Heater Current 1 Value H'00000000 to H'00000226 (0.0 to 55.0)
Monitor
0008 2004 MV Monitor (Heating) Standard: H'FFFFFFCE to H'0000041A (-5.0 to 105.0)
Heating and cooling: ~ H'00000000 to H'0000041A (0.0 to 105.0)
000A 2005 MV Monitor (Cooling) H'00000000 to H'0000041A (0.0 to 105.0)
0106 2103 Set Point SP lower limit to SP upper limit
0108 2104 Alarm Value 1 H'FFFFF831 to H'0000270F (—1999 to 9999)
010A 2105 Alarm Value Upper Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
1
010C 2106 Alarm Value Lower Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
1
010E 2107 Alarm Value 2 H'FFFFF831 to H'0000270F (—1999 to 9999)
0110 2108 Alarm Value Upper Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
2
0112 2109 Alarm Value Lower Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
2
0404 2402 PV Temperature: Use the specified range for each sensor.
Analog: Scaling lower limit — 5% FS to Scaling upper limit + 5% FS
0406 2403 Internal Set Point’! SP lower limit to SP upper limit
0408 2404 Multi-SP No. Monitor H'00000000 to H'00000007 (0 to 7)
040C 2406 Status 12 Refer to 5-2 Status for details.
040E 2407 Status™ Refer to 5-2 Status for details.
0410 2408 Status 27172 Refer to 5-2 Status for details.
0412 2409 Status 2°1"3 Refer to 5-2 Status for details.
0420 2410 Decimal Point Monitor H'00000000 to H'00000003 (0 to 3)

*1 Not displayed on the Controller display.
*2 In 2-byte mode, the rightmost 16 bits are read.
*3 In 2-byte mode, the leftmost 16 bits are read.
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Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
0500 2500 Operation/Adjustment H'00000000 (0): No restrictions in operation and adjustment levels | Protect
Protect H'00000001 (1):  Move to adjustment level is prohibited.
H'00000002 (2):  Display and change of only “PV” and “PV/SP”
parameters is allowed.
H'00000003 (3): Display of only “PV” and “PV/SP” parameters is
allowed.
0502 2501 Initial H'00000000 (0): Move to initial setting/communications setting
Setting/Communications level is allowed. (Move to advanced function
Protect setting level is displayed.)
H'00000001 (1): Move to initial setting/communications setting
level is allowed. (Move to advanced function
setting level is not displayed.)
H'00000002 (2): Move to initial setting/communications setting
level is prohibited.
0504 2502 Setting Change Protect H'00000000 (0): OFF (Changing of setup on controller display is
allowed.)
H'00000001 (1): ON (Changing of setup on controller display is
prohibited.)
0506 2503 PF Key Protect H'00000000 (0): OFF
H'00000001 (1): ON
0508 2504 Move to Protect Level H'FFFFF831 to H'0000270F (—1999 to 9999)
050A 2505 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.)
050C 2506 Parameter Mask Enable | H'00000000 (0): OFF
H'00000001 (1): ON
050E 2507 Changed Parameters H'00000000 (0): OFF
Only H'00000001 (1): ON
0600 2600 Manual MV Standard Models Manual
Standard control: control
H'FFFFFFCE to H'0000041A (-5.0 to 105.0)
Heating and cooling control:
H'FFFFFBES6 to H'0000041A (—105.0 to 105.0)
Position-proportional Models
Close position-proportional control with the Direct Setting of
Position Proportional MV parameter set to ON:
H'FFFFFFCE to H'0000041A (-5.0 to 105.0)
0602 2601 Set Point SP lower limit to SP upper limit Operation
0604 2602 Remote SP Monitor Remote SP lower limit —10% FS to Remote SP upper limit +10% FS
0608 2604 Heater Current 1 Value H'00000000 to H'00000226 (0.0 to 55.0)
Monitor
060A 2605 MV Monitor (Heating) Standard control: H'FFFFFFCE to H'0000041A
(-5.0to 105.0)
Heating and cooling control:  H'00000000 to H'0000041A
(0.0to 105.0)
060C 2606 MV Monitor (Cooling) H'00000000 to H'0000041A (0.0 to 105.0)
060E 2607 Valve Opening Monitor H'FFFFFF9C to H'0000044C (-10.0 to 110.0)
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Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
0702 2701 Proportional Band H'00000001 to H'0000270F (0.1 to 999.9) Adjustment
(Cooling)
0704 2702 Integral Time (Cooling) H'00000000 to H'0000270F
(0 to 9999: Integral/derivative time unitis 1 s.)
(0.0 to 999.9: Integral/derivative time unitis 0.1 s.)
0706 2703 Derivative Time (Cooling) | H'00000000 to H'0000270F
(0 to 9999: Integral/derivative time unit is 1 s.)
(0.0 to 999.9: Integral/derivative time unitis 0.1 s.)
0708 2704 Dead Band H'FFFFF831 to H'0000270F
(—199.9 to 999.9 for temperature input)
(—19.99 to 99.99 for analog input)
070A 2705 Manual Reset Value H'00000000 to H'000003E8 (0.0 to 100.0)
070C 2706 Hysteresis (Heating) H'00000001 to H'0000270F
(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
070E 2707 Hysteresis (Cooling) H'00000001 to H'0000270F
(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
0710 2708 Control Period (Heating) | H'FFFFFFFE (-2): 0.1 s Initial setting
H'FFFFFFFF (-1): 0.2 s
H'00000000 (0): 0.5 s
H'00000001 to H'00000063 (1 to 99)
0712 2709 Control Period (Cooling) | H'FFFFFFFE (-2): 0.1 s
H'FFFFFFFF (-1): 0.2 s
H'00000000 (0): 0.5 s
H'00000001 to H'00000063 (1 to 99)
0714 270A Position Proportional H'00000001 to H'00000064 (0.1 to 10.0) Adjustment
Dead Band
0716 270B Open/Close Hysteresis H'00000001 to H'000000C8 (0.1 to 20.0)
0718 270C SP Ramp Time Unit H'00000000 (0): EU/second Advanced
H'00000001 (1): EU/minute function
H'00000002 (2): EU/hour setting
071A 270D SP Ramp Set Value H'00000000 (0): OFF Adjustment
H'00000001 to H'0000270F (1 to 9999)
071C 270E SP Ramp Fall Value H'FFFFFFFF (—1): Same (Same as SP Ramp Set Value.)
H'00000000 (0): OFF
H'00000001 to H'0000270F (1 to 9999)
071E 270F MV at Stop Standard Models
0722 2711 | MV at PV Error Standard control:
H'FFFFFFCE to H'0000041A (-5.0 to 105.0)
Heating and cooling control:
H'FFFFFBE6 to H'0000041A (-105.0 to 105.0)
Position-proportional Models
Close position-proportional control with the Direct Setting of
Position Proportional MV parameter set to ON:
H'FFFFFFCE to H'0000041A (-5.0 to 105.0)
Floating position-proportional control or the Direct Setting of
Position Proportional MV parameter set to OFF:
H'FFFFFFFF to H'00000001 (-1 to 1)
0726 2713 MV Change Rate Limit H'00000000 to H'000003E8 (0.0 to 100.0)
0730 2718 PV Input Slope H'00000001 to H'0000270F (0.001 to 9.999)
Coefficient
0734 271A Heater Current 1 Value H'00000000 to H'00000226 (0.0 to 55.0) Operation
Monitor
0736 271B Heater Burnout Detection | H'00000000 to H'000001F4 (0.0 to 50.0) Adjustment
1
0738 271C Leakage Current 1 H'00000000 to H'00000226 (0.0 to 55.0) Operation
Monitor
073A 271D HS Alarm 1 H'00000000 to H'000001F4 (0.0 to 50.0) Adjustment
0746 2723 Process Value Input Shift | H'FFFFF831 to H'0000270F (—1999 to 9999)
0748 2724 Heater Current 2 Value H'00000000 to H'00000226 (0.0 to 55.0) Operation
Monitor
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Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
074A 2725 Heater Burnout Detection | H'00000000 to H'000001F4 (0.0 to 50.0) Adjustment
2
074C 2726 Leakage Current 2 H'00000000 to H'00000226 (0.0 to 55.0) Operation
Monitor
074E 2727 HS Alarm 2 H'00000000 to H'000001F4 (0.0 to 50.0) Adjustment
0750 2728 Soak Time Remain H'00000000 to H'0000270F (0 to 9999) Operation
0752 2729 Soak Time H'00000001 to H'0000270F (1 to 9999) Adjustment
0754 272A Wait Band H'00000000 (0): OFF
H'00000001 to H'0000270F
(0.1 to 999.9 for Temperature input)
(0.01 to 99.99 for Analog input)
0756 272B Remote SP Input Shift H'FFFFF831 to H'0000270F (—1999 to 9999)
0758 272C Remote SP input Slope H'00000001 to H'0000270F (0.001 to 9.999)
Coefficient
0800 2800 Input Digital Filter H'00000000 to H'0000270F (0.0 to 999.9) Advanced
0808 2804 | Moving Average Count H'00000000 (0): OFF function
H'00000001 (1): 2 times setting
H'00000002 (2): 4 times
H'00000003 (3): 8 times
H'00000004 (4): 16 times
H'00000005 (5): 32 times
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5 Communications Data for Modbus

Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
0810 2808 Extraction of Square Root | H'00000000 to H'0O00003ES8 (0.0 to 100.0) Adjustment
Low-cut Point
0900 2900 SPO SP lower limit to SP upper limit
0904 2902 Alarm Value 1 H'FFFFF831 to H'0000270F (—1999 to 9999) Operation
0906 2903 Alarm Value Upper Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
1
0908 2904 Alarm Value Lower Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
1
090A 2905 Alarm Value 2 H'FFFFF831 to H'0000270F (—1999 to 9999)
090C 2906 Alarm Value Upper Limit | H'FFFFF831 to H'0000270F (-1999 to 9999)
2
090E 2907 Alarm Value Lower Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
2
0910 2908 Alarm Value 3 H'FFFFF831 to H'0000270F (—1999 to 9999)
0912 2909 Alarm Value Upper Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
3
0914 290A Alarm Value Lower Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
3
0916 290B Alarm Value 4 H'FFFFF831 to H'0000270F (—1999 to 9999)
0918 290C Alarm Value Upper Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
4
091A 290D Alarm Value Lower Limit | H'FFFFF831 to H'0000270F (—1999 to 9999)
4
091C 290E SP 1 SP lower limit to SP upper limit Adjustment
0938 291C SP2 SP lower limit to SP upper limit
0954 292A SP 3 SP lower limit to SP upper limit
0970 2938 SP 4 SP lower limit to SP upper limit
098C 2946 SP 5 SP lower limit to SP upper limit
09A8 2954 SP 6 SP lower limit to SP upper limit
09C4 2962 SP7 SP lower limit to SP upper limit
0A00 2A00 Proportional Band H'00000001 to H'0000270F (0.1 to 999.9)
0A02 2A01 Integral Time Standard, heating/cooling, or close position proportional control:
H'00000000 to H'0000270F
(0 to 9999: Integral/derivative time unitis 1 s.)
(0.0 to 999.9: Integral/derivative time unit is 0.1 s.)
Floating position-proportional control:
H'00000001 to H'0000270F
(1 to 9999: Integral/derivative time unitis 1 s.)
(0.1 t0 999.9: Integral/derivative time unit is 0.1 s.)
0A04 2A02 Derivative Time H'00000000 to H'0000270F
(0 to 9999: Integral/derivative time unitis 1 s.)
(0.0 to 999.9: Integral/derivative time unit is 0.1 s.)
0AOA 2A05 MV Upper Limit Standard control or close position-proportional control:
MV lower limit + 0.1 to H'0000041A
(MV lower limit + 0.1 to 105.0)
Heating and cooling control:
H'00000000 to H'0000041A (0.0 to 105.0)
0AOC 2A06 MV Lower Limit Standard control or close position-proportional control:
H'FFFFFFCE to MV upper limit —0.1 (5.0 to MV upper limit —0.1)
Heating and cooling control:
H'FFFFFBES6 to H'00000000 (—105.0 to 0.0)

Note: The alarm function can also be used in Digital Temperature Controllers that do not have any auxiliary outputs. In this
case, confirm alarm occurrences via the status data.
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Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
0CO00 2C00 Input Type H'00000000 (0): Pt (—200 to 850°C/-300 to 1500°F) Initial setting
H'00000001 (1): Pt (—199.9 to 500.0°C/-199.9 to 900.0°F)
H'00000002 (2): Pt (0.0 to 100.0°C/0.0 to 210.0°F)
H'00000003 (3):  JPt(—199.9 to 500.0°C/-199.9 to 900.0°F)
H'00000004 (4):  JPt (0.0 to 100.0°C/0.0 to 210.0°F)
H'00000005 (5): K (—200 to 1300°C/-300 to 2300°F)
H'00000006 (6): K (—20.0 to 500.0°C/0.0 to 900.0°F)
H'00000007 (7):  J (-100 to 850°C/-100 to 1500°F)
H'00000008 (8):  J (—20.0 to 400.0°C/0.0 to 750.0°F)
H'00000009 (9): T (200 to 400°C/-300 to 700°F)
H'0000000A (10): T (-199.9 to 400.0°C/-199.9 to 700.0°F)
H'0000000B (11): E (—200 to 600°C/-300 to 1100°F)
H'0000000C (12): L (-100 to 850°C/—100 to 1500°F)
H'0000000D (13): U (-200 to 400°C/-300 to 700°F)
H'0000000E (14): U (-199.9 to 400.0°C/-199.9 to 700.0°F)
H'0000000F (15): N (—200 to 1300°C/-300 to 2300°F)
H'00000010 (16): R (0 to 1700°C/0 to 3000°F)
H'00000011 (17): S (0 to 1700°C/0 to 3000°F)
H'00000012 (18): B (100 to 1800°C/300 to 3200°F)
H'00000013 (19): W (0 to 2,300°C/0 to 3,200°F)
H'00000014 (20):  PLII (0 to 1,300°C/0 to 2,300°F)
H'00000015 (21): Infrared temperature sensor (K 140°F/60°C)
H'00000016 (22): Infrared temperature sensor (K 240°F/120°C)
H'00000017 (23): Infrared temperature sensor (K 280°F/140°C)
H'00000018 (24): Infrared temperature sensor (K 440°F/220°C)
H'00000019 (25): 4 to 20 mA
H'0000001A (26): 0to 20 mA
H'0000001B (27): 1to5V
H'0000001C (28): Oto5V
H'0000001D (29): Oto 10V
H'0000001E (30): 0 to 50 mV*
* Selection is possible only for ESCC-U Controllers and only if they
are manufactured in May 2014 or later (version 2.2).
0C02 2C01 Temperature Unit H'00000000 (0): °C
H'00000001 (1): °F
0C12 2C09 Scaling Lower Limit H'FFFFF831 to scaling upper limit —1
(—1999 to scaling upper limit —1)
0C16 2C0B Scaling Upper Limit Scaling lower limit + 1 to H'0000270F
(Scaling lower limit + 1 to 9999)
0C18 2CoC Decimal Point H'00000000 to 00000003 (O to 3)
0C1A 2C0D Remote SP Upper limit Input range lower limit to Input range upper limit for temperature input | Advanced
Scaling lower limit to Scaling upper limit for analog input function
0C1C 2COE Remote SP Lower limit Input range lower limit to Input range upper limit for temperature input setting
Scaling lower limit to Scaling upper limit for analog input
0C1E 2COF PV Decimal Point Display | H'00000000 (0): OFF
H'00000001 (1): O
0D06 2D03 Control Output 1 Signal H'00000000 (0): 4 to 20 mA Initial setting
H'00000001 (1): 0 to 20 mA
0D08 2D04 Control Output 2 Signal H'00000000 (0): 4 to 20 mA
H'00000001 (1): 0 to 20 mA
OD1E 2DOF SP Upper Limit The range of values (without decimal point) is as follows:
Temperature input: SP lower limit + 1 to Input range upper limit
Analog input: SP lower limit + 1 to Scaling upper limit
0D20 2D10 SP Lower Limit The range of values (without decimal point) is as follows:
Temperature input: Input range lower limit to SP upper limit — 1
Analog input: Scaling lower limit to SP upper limit — 1
oD22 2D11 Standard or Heat- H'00000000 (0): Standard
ing/Cooling H'00000001 (1): Heating and cooling
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5 Communications Data for Modbus

Address

Four-byte
mode

Two-byte
mode

Parameter name

Setting (monitor) value

Level

0D24

2D12

Direct/Reverse Operation

H'00000000 (0): Reverse operation
H'00000001 (1): Direct operation

0D26

2D13

Close/Floating

H'00000000 (0): Floating
H'00000001 (1): Close

0D28

2D14

PID ON/OFF

H'00000000 (0): ON/OFF
H'00000001 (1): 2 PID control

0D2A

2D15

ST

H'00000000 (0): OFF
H'00000001 (1): ON

ob2C

2D16

Program Pattern

H'00000000 (0): OFF
H'00000001 (1): STOP
H'00000002 (2): CONT

Initial setting

0D30

2D18

Remote SP Input

H'00000000 (0): 4 to 20 mA
H'00000001 (1): 0 to 20 mA
H'00000002 (2): 1 to 5 VV
H'00000003 (3): 0 to 5 V
H'00000004 (4): 0 to 10 V

0D32

2D19

Minimum Output ON/OFF
Band

H'00000000 to H'000001F4 (0.0 to 50.0)

Advanced
function
setting

OE00

2E00

Transfer Output Type

H'00000000 (0): OFF

H'00000001 (1): Set point

H'00000002 (2): Set point during SP ramp
H'00000003 (3): PV

H'00000004 (4): MV (heating)
H'00000005 (5): MV (cooling)

H'00000006 (6): Valve opening (*Only for Position-proportional

Models.)

O0E02

2E01

Transfer Output Signal

H'00000000 (0): 4 to 20 mA
H'00000001 (1): 1to 5 V

Initial setting
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Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode

OEOC 2E06 Control Output 1 Assign- | Control output 1 is a relay output or voltage output (for driving SSR): Advanced
ment H'00000000 (0): Not assigned. function
H'00000001 (1): Control output (heating) setting
H'00000002 (2): Control output (cooling)
H'00000003 (3): Alarm 1
H'00000004 (4): Alarm 2
H'00000005 (5): Alarm 3
H'00000006 (6): Alarm 4
H'00000007 (7): Heater alarm
H'00000008 (8): HB alarm
H'00000009 (9): HS alarm
H'0000000A (10): Input error
H'0000000B (11): RSP input error
H'0000000C (12): Program end output
H'0000000D (13): RUN output
H'0000000E (14): Integrated alarm
H'0000000F (15): Work bit 1
H'00000010 (16): Work bit 2
H'00000011 (17): Work bit 3
H'00000012 (18): Work bit 4
H'00000013 (19): Work bit 5
(20):
(21):

H'00000014 Work bit 6
H'00000015 Work bit 7
H'00000016 (22): Work bit 8
When control output 1 is a linear current output:

H'FFFFFFFB (-5): Simple transfer MV (cooling) 2
H'FFFFFFFC (—4): Simple transfer MV (heating)
H'FFFFFFFD (-3):Simple transfer PV2

H'FFFFFFFE (-2): Simple transfer ramp Sp2
H'FFFFFFFF (-1): Simple transfer SP*2
H'00000000 (0): Not assigned.

H'00000001 (1): Control output (heating)
H'00000002 (2): Control output (cooling)

OEOE 2E07 Control Output 2 Assign- | Control output 2 is a relay output or voltage output (for driving SSR):

ment H'00000000 to H'0000006 (0 to 22)

Note: Same as for the Control Output 1 Assignment parameter.

When control output 2 is a linear current output:

H'00000000 to H'00000002 (0 to 2)

Note: Same as for the Control Output 1 Assignment parameter,
except for items marked with “*2”

1s11 (abuey bumag) eaty sjqenep |-G

)
17)
18)
19)
20)
21)

*1  P.END (program end output) can be set even when the program pattern is set to OFF, but the function will be disabled.
*2  Selection is possible only with the ESCC-U and E5GC and only when there is a control output that is a linear current
output. (For the E5CC-U, the Controller must have been manufactured in May 2014 or later (version 2.2).)
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5 Communications Data for Modbus

Address

Four-byte

mode

Two-byte
mode

Parameter name

Setting (monitor) value

Level

OE14

2EO0A

Event Input Assignment 1

H'00000000 (0): None

H'00000001 (1): RUN/STOP

H'00000002 (2): Auto/Manual Switch
H'00000003 (3): Program Start

H'00000004 (4): Direct/Reverse Operation
H'00000005 (5): SP Mode Switch 2

H'00000006 (6): 100% AT Execute/Cancel
H'00000007 (7): 40% AT Execute/Cancel
H'00000008 (8): Setting Change Enable/Disable
H'00000009 (9): Communications Writing Enable/Disable™
H'0000000A (10): Alarm Latch Cancel
H'0000000B (11): Multi-SP No. Switch, Bit 0
H'0000000C (12): Multi-SP No. Switch, Bit 1
H'0000000D (13): Multi-SP No. Switch, Bit 2

OE16

2E0B

Event Input Assignment 2

H'00000000 to H'0000000D (0 to 13)
Note: Same as for Event Input Assignment 1.

O0E18

2E0C

Event Input Assignment 3

H'00000000 to H'0000000D (0 to 13)
Note: Same as for Event Input Assignment 1.

OE1A

2EOD

Event Input Assignment 4

H'00000000 to H'0000000D (0 to 13)
Note: Same as for Event Input Assignment 1.

OE1C

2EOE

Event Input Assignment 5

H'00000000 to H'0000000D (0 to 13)
Note: Same as for Event Input Assignment 1.

OE1E

2EOF

Event Input Assignment 6

H'00000000 to H'0000000D (0 to 13)
Note: Same as for Event Input Assignment 1.

Initial setting

0E20

2E10

Auxiliary Output 1
Assignment

H'00000000 (0): Not assigned.
H'00000001 (1): Control output (heating)
H'00000002 (2): Control output (cooling)
H'000000083 (3): Alarm 1

H'00000004 (4): Alarm 2

H'00000005 (5): Alarm 3

H'00000006 (6): Alarm 4

H'00000007 (7): Heater alarm
H'00000008 (8): HB alarm

H'00000009 (9): HS alarm

H'0000000A (10): Input error
H'0000000B (11): RSP input error

H'0000000C (12): Program end output
H'0000000D (13): RUN output
H'0000000E (14): Integrated alarm
H'0000000F (15): Work bit 1
H'00000010 (16): Work bit 2
H'00000011 (17): Work bit 3
H'00000012 (18): Work bit 4
H'00000013 (19): Work bit 5
H'00000014 (20): Work bit 6
H'00000015 (21): Work bit 7
H'00000016 (22): Work bit 8

—~ o~~~

0E22

2E11

Auxiliary Output 2
Assignment

H'00000000 to H'00000016 (0 to 22)
Note: Same as for the Auxiliary Output 1 Assignment parameter.

0E24

2E12

Auxiliary Output 3
Assignment

H'00000000 to H'00000016 (0 to 22)
Note: Same as for the Auxiliary Output 1 Assignment parameter.

0E26

2E13

Auxiliary Output 4
Assignment

H'00000000 to H'00000016 (0 to 22)
Note: Same as for the Auxiliary Output 1 Assignment parameter.

Advanced
function
setting

0E28

2E14

Transfer Output Upper Limit

H'FFFFF831 to H'0000270F (—1999 to 9999) 2

OE2A

2E15

Transfer Output Lower Limit

H'FFFFF831 to H'0000270F (1999 to 9999) 2

Initial setting

*1
*2
*3
*4

*5

PRST (program start) can be set even when the program pattern is set to OFF, but the function will be disabled.
Selection is possible only if there is a remote SP input.

Selection is possible only if external communications is supported.
The setting (monitor) range depends on the transfer output type setting. Refer to Section 6 Parameters in the E5//C
Digital Temperature Controller User's Manual (Cat. No. H174).
P.END (program end output) can be set even when the program pattern is set to OFF, but the function will be disabled.
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Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
0E2C 2E16 | Simple Transfer Output 1 H'FFFFF831 to H'0000270F (1999 to 9999) Initial setting
Upper Limit
OE2E 2E17 | Simple Transfer Output 1 H'FFFFF831 to H'0000270F (~1999 to 9999) !
Lower Limit

*1  Selection is possible only with the ES5CC-U and E5GC and only when there is a control output that is a linear current
output. (For the E5SCC-U, the Controller must have been manufactured in May 2014 or later (version 2.2).)
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Address

Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode

OE48 2E24 Extraction of Square Root | H'00000000 (0): OFF Initial setting
Enable H'00000001 (1): ON

OE60 2E30 Travel Time H'00000001 to H'0O00003E7 (1 to 999)

0F00 2F00 Alarm 1 Type H'00000000 (0): Alarm function OFF
H'00000001 (1): Upper and lower-limit alarm
H'00000002 (2): Upper-limit alarm
H'00000003 (3): Lower-limit alarm
H'00000004 (4): Upper and lower-limit range alarm
H'00000005 (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
H'00000008 (8): Absolute-value upper-limit alarm
H'00000009 (9): 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): LBA (Loop Burnout Alarm)
H'0000000D (13): PV change rate alarm
H'0000000E (14): SP absolute-value upper-limit alarm
H'0000000F (15): SP absolute-value lower-limit alarm
H'00000010 (16): MV absolute-value upper-limit alarm
H'00000011 (17): MV absolute-value lower-limit alarm
H'00000012 (18): RSP absolute-value upper-limit alarm *
H'00000013 (19): RSP absolute-value lower-limit alarm *
*  Valid only with a remote SP input.

0F02 2F01 Alarm 1 Latch H'00000000 (0): OFF Advanced
H'00000001 (1): ON function
setting

0F04 2F02 Alarm 1 Hysteresis H'00000001 to H'0000270F Initial setting
(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)

OF06 2F03 Alarm 2 Type H'00000000 to H'00000013 (0 to 19)
Note: Same settings as the Alarm 1 Type. However, the LBA (loop
burnout alarm) cannot be set.

0F08 2F04 Alarm 2 Latch H'00000000 (0): OFF Advanced
H'00000001 (1): ON function
setting
OFOA 2F05 Alarm 2 Hysteresis H'00000001 to H'0000270F Initial setting

(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)

OFoC 2F06 Alarm 3 Type H'00000000 to H'00000013 (0 to 19)
Note: Same settings as the Alarm 1 Type. However, the LBA (loop
burnout alarm) cannot be set.

OFOE 2F07 Alarm 3 Latch H'00000000 (0): OFF Advanced
H'00000001 (1): ON function
setting
OF10 2F08 Alarm 3 Hysteresis H'00000001 to H'0000270F Initial setting

(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)

OF12 2F09 Alarm 4 Type H'00000000 to H'00000013 (0 to 19)
Note: Same settings as the Alarm 1 Type. However, the LBA (loop
burnout alarm) cannot be set.

OF14 2FOA | Alarm 4 Latch H'00000000 (0): OFF Advanced
H'00000001 (1): ON function
setting
OF16 2F0B Alarm 4 Hysteresis H'00000001 to H'0000270F Initial setting

(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)

OF18 2F0C Standby Sequence Reset | H'00000000 (0): Condition A Advanced
H'00000001 (1): Condition B function
OF1A 2FOD | Auxiliary Output 1 Open | H'00000000 (0): Close in alarm setting
in Alarm H'00000001 (1): Open in alarm
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Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
OF1C 2FOE Auxiliary Output 2 Open H'00000000 (0): Close in alarm Advanced
in Alarm H'00000001 (1): Open in alarm function
OF1E 2FOF | Auxiliary Output 3 Open | H'00000000 (0): Close in alarm setting
in Alarm H'00000001 (1): Open in alarm
0F20 2F10 Auxiliary Output 4 Open H'00000000 (0): Close in alarm
in Alarm H'00000001 (1): Open in alarm
0F22 2F11 Alarm 1 ON delay H'00000000 to H'000003E7 (0 to 999)
0F24 2F12 Alarm 2 ON delay H'00000000 to H'000003E7 (0 to 999)
0F26 2F13 Alarm 3 ON delay H'00000000 to H'000003E7 (0 to 999)
0F28 2F14 Alarm 4 ON delay H'00000000 to H'000003E7 (0 to 999)
0F2A 2F15 Alarm 1 OFF delay H'00000000 to H'000003E7 (0 to 999)
0F2C 2F16 Alarm 2 OFF delay H'00000000 to H'000003E7 (0 to 999)
OF2E 2F17 Alarm 3 OFF delay H'00000000 to H'000003E7 (0 to 999)
0F30 2F18 Alarm 4 OFF delay H'00000000 to H'000003E7 (0 to 999)
1000 3000 PV/SP No. 1 Display H'00000000 (0):Nothing displayed.
Selection H'00000001 (1):PV/SP
H'00000002 (2):PV
H'00000003 (3):PV/SP (character display)
H'00000004 (4):PV/SP/MV
H'00000005 (5):PV/SP/Multi-SP No.
H'00000006 (6):PV/SP/Soak time remain
H'00000007 (7):PV/SP/Ramp SP
H'00000008 (8):PV/SP/Alarm value 1
1002 3001 MV Display Selection H'00000000 (0): MV (heating)
H'00000001 (1): MV (cooling)
1006 3003 Automatic Display Return | H'00000000 (0): OFF
Time H'00000001 to H'00000063 (1 to 99)
1008 3004 Display Refresh Period H'00000000 (0):0OFF
H'00000001 (1): 0.25
H'00000002 (2): 0.5
H'00000003 (3): 1.0
1010 3008 PV/SP No. 2 Display H'00000000 to H'00000008 (0 to 8)
Selection Note: Same as PV/SP No. 1 Display Selection.
1014 300A Display Brightness H'00000001 to H'00000003 (1 to 3)
1016 300B MV Display H'00000000 (0): OFF
H'00000001 (1): ON
1018 300C Move to Protect Level H'00000001 to H'0000001E (1 to 30)
Time
101E 300F Auto/Manual Select H'00000000 (0): OFF
Addition H'00000001 (1): ON
1022 3011 PV Status Display H'00000000 (0): OFF
Function H'00000001 (1): Manual
H'00000002 (2): Stop
H'00000003 (3): Alarm 1
H'00000004 (4): Alarm 2
H'00000005 (5): Alarm 3
H'00000006 (6): Alarm 4
H'00000007 (7): Alarm 1 to 4 OR status
H'00000008 (8): Heater alarm
H'00000009 (9): Status display message
1024 3012 SV Status Display H'00000000 to H'00000009 (0 to 9)
Function Note: Same as for PV Status Display Function.

*1  Selection is possible only with the E5GC.
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5 Communications Data for Modbus

Address

Four-byte
mode

Two-byte
mode

Parameter name

Setting (monitor) value

Level

1100

3100

Protocol Setting (See
note.)

H'00000000 (0): CompoWay/F
H'00000001 (1): Modbus

1102

3101

Communications Unit No.

*

H'00000000 to H'00000063 (0 to 99)

1104

3102

Communications Baud
Rate *

H'00000003 (3): 9.6

H'00000004 (4): 19.2
H'00000005 (5): 38.4
H'00000006 (6): 57.6

1106

3103

Communications Data
Length *

H'00000007 (7): 7
H'00000008 (8): 8

1108

3104

Communications Stop
Bits *

H'00000001 (1): 1
H'00000002 (2): 2

110A

3105

Communications Parity *

H'00000000 (0): None
H'00000001 (1): Even
H'00000002 (2): Odd

110C

3106

Send Data Wait Time *

H'00000000 to H'00000063 (0 to 99)

Communicat
ions setting

1200

3200

PF Setting

H'00000000 (0): Disabled

H'00000001 (1): Run

H'00000002 (2): Stop

H'00000003 (3): RUN/STOP

H'00000004 (4): 100% AT execute/cancel
H'00000005 (5): 40% AT execute/cancel
H'00000006 (6): Alarm latch cancel
H'00000007 (7): Auto/manual switch
H'00000008 (8): Monitor/setting item
H'00000009 (9): Digit shift key

1204

3202

Monitor/Setting ltem 1

H'00000000 (0): Disabled

H'00000001 (1): PV/SP/multi-SP
H'00000002 (2): PV/SP/MV

H'00000003 (3): PV/SP/soak time remain
H'00000004 (4): Proportional band
H'00000005 (5): Integral time

H'00000006 (6): Derivative time
H'00000007 (7): Alarm value 1

H'00000008 (8): Alarm value upper limit 1
H'00000009 (9): Alarm value lower limit 1
H'0000000A (10): Alarm value 2
H'0000000B (11): Alarm value upper limit 2
H'0000000C (12): Alarm value lower limit 2
H'0000000D (13): Alarm value 3
H'0000000E (14): Alarm value upper limit 3
H'0000000F (15): Alarm value lower limit 3
H'00000010 (16): Alarm value 4
H'00000011 (17): Alarm value upper limit 4
H'00000012 (18): Alarm value lower limit 4

—_ e~~~

—_—

)

)
H'00000013 (19): PV/SP/Internal set point
H'00000014 (20): PV/SP/Alarm value 1
H'00000015 (21): Proportional Band (Cooling)
H'00000016 (22): Integral Time (Cooling)
H'00000017 (23): Derivative Time (Cooling)

1206

3203

Monitor/Setting ltem 2

H'00000000 to H'00000017 (O to 23)
Note: Same as for Monitor/Setting Item 1.

1208

3204

Monitor/Setting ltem 3

H'00000000 to H'00000017 (0 to 23)
Note: Same as for Monitor/Setting Item 1.

120A

3205

Monitor/Setting ltem 4

H'00000000 to H'00000017 (O to 23)
Note: Same as for Monitor/Setting Item 1.

120C

3206

Monitor/Setting ltem 5

H'00000000 to H'00000017 (0 to 23)
Note: Same as for Monitor/Setting Item 1.

Advanced
function
setting

*  After communications parameters have been changed, reset the Digital Controller to enable them.
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5 Communications Data for Modbus

Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
1302 3301 SP Tracking H'00000000 (0): OFF Advanced
H'00000001 (1): ON function
1308 3304 PV Dead Band H'00000000 to H'0000270F (0 to 9999) setting
130A 3305 Cold Junction H'00000000 (0): OFF
Compensation Method H'00000001 (1): ON
1312 3309 Integral/Derivative Time H'00000000 (0): 1 s
Unit H'00000001 (1): 0.1 s
1314 330A o H'00000000 to H'00000064 (0.00 to 1.00)
1318 330C Manual Output Method H'00000000 (0): HOLD
H'00000001 (1): INIT
131A 330D Manual MV Initial Value Standard control or close position-proportional control:
H'FFFFFFCE to H'0000041A (-5.0 to 105.0)
Heating and cooling control:
H'FFFFFBE6 to H'0000041A (—105.0 to 105.0)
131E 330F AT Calculated Gain H'00000001 to H'00000064 (0.1 to 10.0)
1320 3310 AT Hysteresis H'00000001 to H'0000270F (0.1 to 999.9 for temperature input)
H'00000001 to H'000003E7 (0.01 to 9.99 for analog input)
1322 3311 Limit Cycle MV Amplitude | H'00000032 to H'000001F4 (5.0 to 50.0)
1328 3314 Heater Burnout Latch H'00000000 (0): OFF
H'00000001 (1): ON
132A 3315 Heater Burnout H'00000001 to H'000001F4 (0.1 to 50.0)
Hysteresis
132C 3316 HS Alarm Latch H'00000000 (0): OFF
H'00000001 (1): ON
132E 3317 HS Alarm Hysteresis H'00000001 to H'000001F4 (0.1 to 50.0)
1336 331B Number of Multi-SP H'00000001 (1): OFF
Points H'00000002 to H'00000008 (2 to 8)
1338 331C HB ON/OFF H'00000000 (0): OFF
H'00000001 (1): ON
133C 331E Integrated Alarm H'00000000 to H'000000FF (0 to 255)
Assignment
1340 3320 MV at Stop and Error H'00000000 (0): OFF
Addition H'00000001 (1): ON
1342 3321 ST Stable Range H'00000001 to H'0000270F (0.1 to 999.9)
1344 3322 RT H'00000000 (0): OFF
H'00000001 (1): ON
Note: Valid only with temperature input.
1346 3323 HS Alarm Use H'00000000 (0): OFF
H'00000001 (1): ON
1348 3324 LBA Detection Time H'00000000 to H'0000270F (0 to 9999)
134A 3325 LBA Level H'00000001 to H'0000270F
(0.1 to 999.9 for temperature input)
(0.01 to 99.99 for analog input)
134C 3326 LBA Band H'00000000 to H'0000270F
(0.0 to 999.9 for temperature input)
(0.00 to 99.99 for analog input)
134E 3327 Soak Time Unit H'00000000 (0): Minutes
H'00000001 (1): Hours
H'00000002 (2): Seconds '
1350 3328 Alarm SP Selection H'00000000 (0): Set point during SP ramp
H'00000001 (1): Set point
1352 3329 Remote SP Enable H'00000000 (0): OFF
H'00000001 (1): ON
1356 332B Manual MV Limit Enable | H'00000000 (0): OFF
H'00000001 (1): ON
1358 332C Direct Setting of Position | H'00000000 (0): OFF
Proportional MV H'00000001 (1): ON
135A 332D PV Rate of Change H'00000001 to H'000003E7 (1 to 999)
Calculation Period

*1  Selection is possible only with the E5GC.
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5 Communications Data for Modbus

Address
Four-byte | Two-byte Parameter name Setting (monitor) value Level
mode mode
135C 332E Heating/Cooling Tuning H'00000000 (0): Same as heating control. Advanced
Method H'00000001 (1): Linear function
H'00000002 (2): Air cooling setting
H'000000083 (3): Water cooling
136A 3335 LCT Cooling Output H'00000001 to H'0000000A (0.1 to 1.0)
Minimum ON Time (Not
supported on version 2.0
or earlier of the E5CC,
E5EC, or E5AC.)
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5 Communications Data for Modbus

5-2 Status

The status data for Modbus is the same as that for CompoWay/F. Refer to page 3-22.

snjels ¢-g

E5[C Digital Temperature Controllers Communications Manual (H175)



5 Communications Data for Modbus

E5[]C Digital Temperature Controllers Communications Manual (H175)



Programless Communications

This section describes programless communications for the E5SLCIC.
Programless communications are not supported by version 1.0 of the ESCC/EC.

6-1 Programless Communications .............cciiiiiiiirnnnrrnnnnnns 6-3
6-1-1  INtroduCtion . ... .. . 6-3
B-1-2  Features . ... ... 6-3
6-1-3  Operation for Programless Communications .......................... 6-4
6-1-4  Timing of Turning Power ONand OFF . ......... .. ... ... ... .. oo uo... 6-4
6-1-5 Connectable PLCS . ... ... .. e 6-5

6-2 ES@C Setup .....oiiiiiiii ittt e 6-6
6-2-1  Protocol Setting . ... ..o 6-6
6-2-2  Communications Unit No. and Communications BaudRate . .. ............ 6-7
6-2-3 SendDataWait Time . ..........o it e 6-7
6-2-4  Highest Communications UnitNo. ........... ... ... ... ... 6-7
6-2-5 Areas and First Address of LinkedData ................ ... ... ... .. ... 6-8
6-2-6 Receive DataWaitTime .......... ... ... ... i, 6-10
6-2-7 Communications Node Number ........... ... ... .. .. ... ... .. .. .. 6-10
6-2-8  Upload Settings and Download Settings .. ........................... 6-11
6-2-9 Copying Parameter Settings .. ............ i 6-13
6-2-10 Communications Writing . .. .. .. .. i 6-15
6-2-11 Communications Monitor Parameter ... .......... ... ... ... ... 6-16

6-3 Controlling Programless Communications ........................ 6-17
6-3-1  Controlling Programless Communications with the RequestFlag ......... 6-17
6-3-2 ResponseFlag ......... ... 6-18
6-3-3  Range of Operation for Programless Communications .. ................ 6-19
6-3-4 Operation Command Codes . . ...... ...ttt 6-19
6-3-5 Confirming Operation of Programless Communications . ................ 6-19
6-3-6 WriteMode . ..... ... . 6-20
6-3-7 Troubleshooting . . . ... ... . i 6-20

6-4 Connectingto CP-series PLCS ..........cciiiiiinnnrnnrnnnnnnnns 6-21
6-4-1 Configuration and Procedure ........... ... .. .. . ... 6-21
6-4-2  Switch Settingsand Wiring . .. ... i 6-22
6-4-3 PLC Setup .. ..o 6-22
6-4-4 E5@C Controller Setup ... e 6-25
6-4-5 CheckingOperation .......... ... 6-27
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6-6-1 Configuration and Procedure ............ ... .. 6-37
B-6-2  WINNG .. oot 6-38
B-6-3 PLC SetUp ..ottt 6-38
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6 Programless Communications

6-1 Programless Communications

6-1-1 Introduction

With programless communications you can read and write E5[IC parameters or start and stop the
E5CIC from a Programmable Controller (PLC). Communications with the PLC are performed automati-
cally by the E5[IC, so there is no need to program communications.

The E5[IC automatically reads
and writes PLC memory.

/ E5CC

No.0

PLC /\

Up to 32 E5CIC Controllers on one communications line (up to 16 Controllers for a Mitsubishi FX-series PLC)

6-1-2 Features

¢ You can connect to an OMRON CS/CJ-series or CP-series PLC, to a Mitsubishi Q-series, L-series, or
FX-series PLC, or to a Keyence KV-series PLC.

e Up to 13 E5LIC parameters can be assigned for reading and up to 13 E5[JC parameters can be
assigned for writing in PLC memory. Each E5LIC Controller is allocated 30 words of PLC memory.

suonesuNwwo) sssjwelboid 1-9

. Lo . . o
(Only 12 parameters can be read for Mitsubishi FX-series or Keyence KV-series PLCs.) AR
¢ You can set the PLC memory area and addresses to use for programless communications. :_:
¢ You can copy settings between E5LIC Controllers to greatly reduce setup work and setting mistakes. :a;'
c
You can change the PLC Up to 13 parameters can be set for reading and 2
memory area and addresses. up to 13 parameters can be set for writing. g
\ PLC memory /
E5CC
PV, status, etc. No.0
No. 0 -
Upload Area T -
Each E5[IC Controller Car
is allocated 30 words. - _Fl
Set point, alarm value, etc. o & _'—'_
No. 0 >
Download Area N —
No. 1 <
Upload Area o T I |
L
r’SV
4]
No. 1 S @ & v A
D - OO0 000
ownload Area N B
No. 2
Upload Area - T -
car
M
u
No. 2 >
Download Area N —
Settings can
be copied.

\/—\
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6 Programless Communications

6-1-3 Operation for Programless Communications

Programless communications are performed in the following order of communications unit numbers.
0 (master) » 1 — 2 — ... - Highest communications unit number - 0 — 1...

The master (the Controller with communications unit number 0) starts programless communications
approximately five seconds after the power supply to it is turned ON. (Communications are not per-
formed until the power supply to the master is turned ON.) When the master starts communications, the
slaves (the Controllers with a communications unit number other than 0) also start communications.
After communications have started, they will continue for the remaining E5LIC Controllers even if one or
more of them (including the master) stop. However, the communications cycle will increase while wait-
ing for communications from the stopped E5LIC Controllers.

6-1-4 Timing of Turning Power ON and OFF

® Turning ON Power

Turn ON the power supply to the E5[JC Controllers either after the PLC or at the same time as the
PLC. The following may occur if the power supply is turned ON to the PLC after programless
communications have started.

e The PLC may detect a communications error.

¢ The Response Flag may change to ££EE once at startup.

® Turning OFF Power to Mitsubishi PLCs

To turn OFF the power supply while communications with the PLC are active, change the E5[IC
Controller to the initial setting level first, and then turn OFF the power supply. If you turn OFF the
power supply to an E5LIC Controller during programless communications, the PLC may detect a
communications error.

® Restarting only the E5( IC Controllers
Use the following procedure to restart the E5[JC Controllers.

1 Move all of the E5[IC Controllers to the initial setting level.

2 Cycle the power supply in order to the slaves (the Controllers with a communications

unit number other than 0) and then to the master (the Controller with a communications
unit number of 0), or change the slaves and then the master back to the operation level.

Note: If the above procedure is not followed and the PLC detects an error, clear the error from the program in the
PLC.
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6 Programless Communications

6-1-5 Connectable PLCs

The PLCs that can be connected are given below.

SYSMAC CS/CJ-series and CP-series PLCs

Name Model number Communications ports
Port 1 Port 2
Serial Communications Units CJ1W-SCU21-V1 RS-232C RS-232C
CJ1W-SCu22
CJ1W-SCU41-V1 RS-422A/485 RS-232C
CJ1W-SCuU42 (Cannot be used.)
CS1W-SCuU21-V1 RS-232C RS-232C o
Serial Communications Board CS1W-SCB21-V1 RS-232C RS-232C =
CS1W-SCB41-V1 RS-422A/485 3
(Cannot be used.) %
CPU Units CS1/CJ1M CPU Units | RS-232C %
CJ2 CPU Units RS-232C or option board slot @
CP-series CPU Units RS-232C | Option board slot g
Serial Communications Option Boards * CP1W-CIF11 RS-422A/485 3
CP1W-CIF12 S
Note: The CJ1W-CIF11 RS-422A Converter is required to use an RS-232C port. g_‘..:
*  The Option Board is mounted in the option board slot that is given above. %

MELSEC Q-series, L-series, and FX-series PLCs

Communications ports

Name Model number Port 1 Port 2 ?
Q Corresponding Serial Communication QJ71C24N RS-232C RS-422/485 g
Module (Cannot be used.) g

QJ71C24N-R4 RS-422/485 RS-422/485 §

L Corresponding Serial Communication LJ71C24 RS-232C RS-422/485 g
Module (Cannot be used.) %
FX1N/1NC* Corresponding Function FX2NC-485ADP RS-485 o
Expansion Board or Special Adapter FX1N-485-BD @
FX2N/2NC* Corresponding Function FX2NC-485ADP
Expansion Board or Special Adapter FX2N-485-BD
Function Expansion Board or Special FX3U-485ADP-MB
Adapter for FX3S/3G/3GC* FX3G-485-BD
Function Expansion Board or Special FX3U-485ADP-MB
Adapter for FX3U/3UC* FX3U-485-BD

*  Upto 16 E5LIC Controllers can be connected to an FX-series PLC.

Keyence KV-series PLCs

Communications ports
N Model
ame odel number Port 1 Port 2
Serial Communication Unit RS-232C RS-232C/422A/485
KV-L21V
(Cannot be used.)
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6 Programless Communications

6-2 E5LIC Setup

The parameters that are used for programless communications are shown with a gray background in
the following diagram. These parameters will be displayed if you set the Protocol Setting parameter to
FCNG, MCPY, or FXPH. (Some of the parameters are always displayed.) The parameters in the commu-
nications setting level are described first, followed by those in the adjustment level.

Power ON Adjustment Level

Press (©) Key for
Y s than e, P-| L Ady| Adustment Level WEGF | Work Bit 8 OFF Delay
| Operation Level |4 P\ a3 Display
A @
25 AT Execute/Cancel PL L M] communications
- 8| Monitor
@

Press (© Key for

Press (@) Key for
atleast 1 s.

at least 3 s.

| Communications Setting Level |

[ FGEL | Protocol Seting
| TR

Press (@) Key for
A\ less than 1 s.

Initial Setting Level [

Upload Setting 1
i

1@ @ @
CN-E - Ng | Communications FHdRH| First Address Upper Upload Setting 2
s 4| Unit No.* g| Word .
@ @ (@ :
HPS| Communications First Address Lower N {| Download Setting 1
56| Baud Rate* Word 3
@ @ @
Send Data Wait FWAE | Receive Data Wait i 2| Download Setting 2
Time* 100o| Time 51 .
Highest L o icat = c °
Communications Ngdmem’\x:;\ﬁge\?ns Py
Unit No. d
@ @

*  These parameters are displayed regardless of the setting of the Protocol Setting parameter.
Note: The Communications Data Length, Communications Stop Bits, and Communications Parity parameters in
the communications setting level are not displayed.

Protocol Setting

Set the Protocol Setting parameter to F_ N5 to connect to an OMRON PLC, ML PH to connect to a Mit-
subishi Q-series or L-series PLC, F *FH to connect to a Mitsubishi FX-series or Keyence KV-series PLC,
and L F to use component communications. Refer to 6-1-5 Connectable PLCs for lists of the PLCs that
can be connected.

Refer to 7-1 Component Communications for information on component communications.

Communications Setting Level
Display condition: None

Setting range Default
L WF: CompoWay/F L

Parameter name Displayed characters
Protocol Setting PSEL

N5: Host Link (FINS)
H: MC protocol (format 4)
F X¥PH4: Dedicated protocol (format 4)*

*  Selection is possible only for E5LIC version 2.1 or later.

E5[]C Digital Temperature Controllers Communications Manual (H175)



6 Programless Communications

6-2-2 Communications Unit No. and Communications Baud Rate

Always assign communications unit numbers in order starting from 0. Do not skip any numbers. Com-
munications unit number 0 is for the master. The recommended communications baud rate is 19.2 for a
Mitsubishi FX1 or FX2 PLC, 38.4 for a Mitsubishi FX3 PLC, and 57.6 for any other PLC. Set the same
communications baud rate for all of the E5[IC Controllers and the PLC. (Setting the PLC is required
only for programless communications.)

Communications Setting Level
Display condition: None

Parameter name Displayed characters Setting range Default
Communications Unit | L/-Ng 0: Master 1
No. 1 to 31: Slaves
Communications Baud | &F5 9.6: 9600bps 9.6
Rate 19.2: 19200bps
38.4: 38400bps
57.6: 57600bps

6-2-3 Send Data Wait Time

This is the time that the E5LIC will wait from the time that it receives a response from the PLC (or, for
component communications, from an E5LIC slave) until it sends the next command. We recommend a
send data wait time setting of 1. Increase the set value of this parameter if the command is sent too
soon to allow the PLC (or, for component communications, the E5LIC slave) to receive it.

dnjss 9163 2-9

Communications Setting Level
Display condition: None

Parameter name Displayed characters Setting range Default
Send Data Wait Time | 5dW 0t0 99 ms 20 ms

6-2-4 Highest Communications Unit No.

Set the Highest Communications Unit No. parameter to the highest communications unit number that is
actually set on the connected E5[1C Controllers.

Make sure that setting of the Highest Communications Unit No. parameter agrees with the unit numbers
of the E5LIC Controllers that are actually connected.

Set the communications
unit numbers starting
from 0.

The highest communica-
tions unit number is 2.

N\ esce

No.2

a]eYy pneg SUOIESIUNWWOY PUB ‘ON UM SUONEIIUNWWOD Z-2-9

PLC
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6 Programless Communications

Communications Setting Level
Display condition: The Protocol Setting parameter must be set to FC N5, MLFH, or F P4, or the Protocol
Setting parameter must be set to L MF and the Communications Unit No. parameter must be set to 0

(master).
Parameter name Displayed characters Setting range Default
Highest Communications Unit No. | MAXL 0to 99 0

6-2-5 Areas and First Address of Linked Data

Two areas are used in PLC memory by the E5[JC, an upload area and a download area. The upload
area is used to monitor the process value, status, and other information from the E5LIC. The download
area is used to write the set point, alarm values, and other values to the E5LIC.

Address Data in PLC
memory

XXXX | Response Flag This flag indicates the completion of processing for the Request Flag.

+1 | Communications | The status that is given at this address is used in the PLC to check the operation
Status of programless communications.
Monitor Value 1 Information from the E5[IC, such as the PV or status, is set at these addresses.
+3 | Monitor Value 2 The parameters that are actually used are set in the upload settings.

Upload 40
Area

+14 | Monitor Value 13

+15 | Request Flag This flag is used to control programless communications.
+16 | Operation The operation command that corresponds to the code is sent.
Command Code
Downloa +17 | Set Value 1 The set values at these addresses are written to the E5[IC, such as to the set
d Area +18 | Set Value 2 point or alarm values. The parameters that are actually used are set in the

download settings.

+29 | Set Value 13

The Response Flag, Communications Status, Request Flag, and Operation Command Code all have
special functions that cannot be changed. Refer to the following sections for application methods.

Request Flag: 6-3-1 Controlling Programless Communications with the Request Flag
Response Flag: 6-3-2 Response Flag

Operation Command Code: 6-3-4 Operation Command Codes

Communications Status: 6-3-5 Confirming Operation of Programless Communications

The portion of PLC memory to use is set with the Area, First Address Upper Word, and First Address
Lower Word parameters.

Note: If more than one E5[JC Controller is connected to the same communications line, set the starting address to
the same value for all of them. The E5[]C Controller with communications unit number 0 will use the words
that start from the specified starting address, the E5[JC Controller with unit number 1 will use the words that
start from the specified starting address plus 30 words, and the E5[JC Controller with unit number 2 will use
the words that start from the specified starting address plus 60 words

Address Data in PLC memory E5CIC
XXXX | Response Flag

+1 | Communications Status
Each E501C +2 | Monitor Value 1

Controller is C
allocated 30 +15 | Request Flag

words. +16 | Operation Command Code
+17 | Set Value 1

Communications Unit Number O

+30 | Response Flag
+31 | Communications Status «— No.1
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Communications Setting Level

6 Programless Communications

Display condition: The Protocol Setting parameter must be set to FC N5, MCPY, or F X FPY.

Parameter name

Displayed characters

Area ARER

0: D data registers
1: W link registers "
2: R file registers

0: D data registers (DM
data memory registers)

1: None (W link registers) !

KV-series PLCs.

When Protocol Setting Parameter Is Set to MCP4

* When Protocol Setting Parameter Is Set to FXP4

Device names in parentheses are for Keyence

Setting range Default

¢ When Protocol Setting Parameter Is Set to FINS 0
0: DM 13: EMC

1 EMO 14: EMD

2 EM1 15: EME

3. EM2 16: EMF

4: EM3 17: EMI10

5. EM4 18: EM11

6: EMS5 19: EM12

7: EM6 20: EM13

8. EM7 21: EM14

9: EMS 22: EM15

10: EM9 23: EM16

11: EMA 24: EM17

12: EMB 25: EM18

3: ZR file registers !
4 to 25: D data registers

2: Rexpansion registers
(FM file registers)
3 to 25: Do not use.

First Address Upper Word | AdRH

0to 99

0

First Address Lower Word | AdRL

0 to 9999

0

Note: 1 The First Address Upper Word and First Address Lower Word parameters together specify the first

address.
Example:

(1) If the first address of the PLC is 123456, set the First Address Upper Word parameter to

12 and the First Address Lower Word parameter to 3456 in the E5[IC.
(2) If you use an area labeled with “*1,” convert the first address of the PLC (hexadecimal) to
a decimal number and set the decimal value in the E5[IC.
If the first address of the PLC is 12345, set the First Address Upper Word parameter to 7
and the First Address Lower Word parameter to 4565 in the E5LIC.
2 Set the same first address in all of the E5S[IC Controllers (e.g., set the same value as the value that is set
for the E5LIC with communications unit number 0).

Applicable PLC Memory Addresses

Protocol setting Area Applicable address range?

Host Link (FINS) DM 0 to 32767

EMO to EM18
MC protocol (format 4) D data registers 0 to 12287

W link registers 0 to 8191 (1FFF hex)

R file registers 0 to 32767

ZR file registers 0 to 999999 (F423F hex)
Dedicated protocol (format 4) D data registers 0 to 7999

DM data memory registers '

W link registers

0 to 16383 (3FFF hex)

R expansion registers
FM file registers

0 to 9999

*1 These device names are for Keyence KV-series PLCs.
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6 Programless Communications

*2 The address ranges depend on the type of PLC. Refer to the manual for your PLC and set the first address
within an applicable range. The last address that is used by the E5[C is calculated as follows:

Last address: First address + (highest communication unit number + 1) x 30 — 1

Example: The following example is for three E5[]JC Controllers (highest communications
unit number = 2). The first address is set to 100.
Last address =100 + 3x30—-1=189

6-2-6 Receive Data Wait Time

The receive data wait time is the time that the E5[IC waits for a response from the PLC (or, for compo-
nent communications, from an E5LIC slave). You can normally use the default setting.

If you change the receive data wait time, the time at which programless communications start will
change after the power supply is cycled. Use the following formula to calculate the start time.

Start time = Approx. 1 s + Receive data wait time x 4

Example: For the default setting of 1,000 ms, the start time is approximately 5 s.

Communications Setting Level

Display condition: The Protocol Setting parameter must be set to F_ N5, MCFH, or F¥PH, or the Protocol
Setting parameter must be set to L MP and the Communications Unit No. parameter must be set to 0
(master).

Parameter name Displayed Setting range Default
characters
Receive Data Wait Time RWAE 100 to 9999 ms 1000 ms

6-2-7 Communications Node Number

Set the communications node number to the Host Link unit number for an OMRON PLC and to the sta-
tion number for a Mitsubishi PLC.
You can normally use the default setting.

Communications Setting Level
Display condition: The Protocol Setting parameter must be set to F N5, MLPY, or FXPY,

Displ
Parameter name isplayed Setting range Default
characters
Communications LNCE 0to 99 0
Node Number
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6 Programless Communications

6-2-8 Upload Settings and Download Settings

There are 13 upload settings and 13 download settings.

Communications Setting Level
Display condition: The Protocol Setting parameter must be set to FC N5, MCPY, or F X FPY.

Parameter name Displayed characters | Setting range Default
Upload Setting 1 e 01to 98 1 Communications Monitor
Upload Setting 2 = 2 Status (Upper Word)
Upload Setting 3 P 3 3 Status (Lower Word)
Upload Setting 4 P 4 Status 2 (Upper Word)
Upload Setting 5 P 5 6 Decimal Point Monitor
Upload Setting 6 P h 7 Process Value
Upload Setting 7 e 8 Internal Set Point
Upload Setting 8 P B 11 Heater Current 1 Value
Monitor

Upload Setting 9 ur g 16 MV Monitor (Heating)
Upload Setting 10 P 0 Nothing assigned. o
Upload Setting 11 Up ! 0 Nothing assigned. N
Upload Setting 12 P e 0 Nothing assigned. %
Upload Setting 13* LP i3 0 Nothing assigned. 8
Download Setting 1 dah ! 30 to 98 31 Set Point g.
Download Setting 2 dh ¢ 61 Proportional Band °
Download Setting 3 dh 3 62 Integral Time
Download Setting 4 ahl 4 63 Derivative Time
Download Setting 5 dah & 32 Alarm Value 1
Download Setting 6 dh h 33 Alarm Value Upper Limit 1

i 34 Alarm Value Lower Limit 1

[wn]
w
)]

Alarm Value 2

Alarm Value Upper Limit 2

Alarm Value Lower Limit 2

Heater Burnout Detection 1

Download Setting 8 i
Download Setting 9 i
Download Setting 10 | di\
Download Setting 11 i
Download Setting 12 | A Process Value Input Shift
Download Setting 13 | dN {3 75 SP Ramp Set Value

This parameter cannot be used when the Protocol Setting parameter is set to F ¥ PH.

)
w
(e}

c3
w
~

N
a

]
[&)]
J

/
]
]
/
/
/
Download Setting 7 it
]
]
]
/
/
/

*

® Example of Changing a Setting:

To set the Alarm Value 3 parameter for Download Setting 11, you would change the set value from 45
(Heater Burnout Detection 1) to 38 (Alarm Value 3).

sBumes peojumoq pue sbumes peoidn 8-z-9
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6 Programless Communications

You can use the settings in the following table for the upload settings and download settings.

Set value Set value
" 0 Nothing assigned. 9 |54 SP5
E’ 1 Communications Monitor g 55 SP6
§ 2 Status (Upper Word) ® |56 SP7
o 3 Status (Lower Word) % 57 Process Value Input Shift
%’ 4 Status 2 (Upper Word) E 58 Process Value Slope Coefficient
% 5 Status 2 (Lower Word) 8 |59 Remote SP Input Shift
-g 6 Decimal Point Monitor 5 |60 Remote SP Input Slope Coefficient
% 7 Process Value § 61 Proportional Band
218 Internal Set Point g_ 62 Integral Time
219 Multi-SP No. Monitor 63 Derivative Time
§ 10 Remote SP Monitor 64 Proportional Band (Cooling)
g |11 Heater Current 1 Value Monitor 65 Integral Time (Cooling)
% 12 Heater Current 2 Value Monitor 66 Derivative Time (Cooling)
2113 Leakage Current 1 Monitor 67 Dead Band
§ 14 Leakage Current 2 Monitor 68 Manual Reset Value
° |15 Soak Time Remain 69 Hysteresis (Heating)
% 16 MV Monitor (Heating) 70 Hysteresis (Cooling)
2 |17 MV Monitor (Cooling) 71 Soak Time
18 Valve Opening Monitor 72 Wait Band
19 Spare 73 MV at Stop
.- .- 74 MV at PV error
@ |30 Nothing assigned. 75 SP Ramp Set Value
£ |31 Set Point 76 SP Ramp Fall Value
® |32 Alarm Value 1 77 MV Upper Limit
® |33 Alarm Value Upper Limit 1 78 MV Lower Limit
(_é 34 Alarm Value Lower Limit 1 79 MV Change Rate Limit
8 35 Alarm Value 2 80 Extraction of Square Root Low-cut
o Point
T |36 Alarm Value Upper Limit 2 81 Work Bit 1 ON Delay
%_ 37 Alarm Value Lower Limit 2 82 Work Bit 1 OFF Delay
> 38 Alarm Value 3 83 Work Bit 2 ON Delay
39 Alarm Value Upper Limit 3 84 Work Bit 2 OFF Delay
40 Alarm Value Lower Limit 3 85 Work Bit 3 ON Delay
41 Alarm Value 4 86 Work Bit 3 OFF Delay
42 Alarm Value Upper Limit 4 87 Work Bit 4 ON Delay
43 Alarm Value Lower Limit 4 88 Work Bit 4 OFF Delay
44 Manual MV 89 Work Bit 5 ON Delay
45 Heater Burnout Detection 1 90 Work Bit 5 OFF Delay
46 Heater Burnout Detection 2 91 Work Bit 6 ON Delay
47 HS Alarm 1 92 Work Bit 6 OFF Delay
48 HS Alarm 2 93 Work Bit 7 ON Delay
49 SPO 94 Work Bit 7 OFF Delay
50 SP 1 95 Work Bit 8 ON Delay
51 SP2 96 Work Bit 8 OFF Delay
52 SP 3 97 Position Proportional Dead Band
53 SP 4 98 Open/Close Hysteresis

Note: 1 If nothing is assigned for an upload setting, the corresponding address in the upload area will contain 0. If
nothing is assigned for a download setting, nothing will be done in the download area.
2 If the same value is set for more than one download setting, only the download setting with the lower
number will be valid. The other download setting will be treated as if nothing was assigned. All upload set-
tings are valid even if the same value is set more than once.
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6 Programless Communications

6-2-9 Copying Parameter Settings

You can copy the settings of all parameters except for the Communications Unit No. parameter from the
master (i.e., the Controller with communications unit number 0) to one or more of the slaves (i.e., the
Controllers with communications unit numbers other than 0). Copying parameters is possible only
between Controllers with the same model number and the same version. All of the slaves are automati-
cally reset after the copying operation is completed. Make sure that the system will not be adversely
affected before you copy parameter settings.

Case in which copying | The model numbers and versions are the same.

is possible Example:E5CC-RX2ASM-002(V1.1) - E5CC-RX2ASM-002(V1.1)
The model numbers are different.

Cases in which copying | Example:E5CC{RX2ASM-002 — E5CC@X2ASM-002

is not possible The versions are different.

Example:E5CC-RX2ASM-002(V1.f) — E5CC-RX2ASM-002(V1.0)

Communications Setting Level
Display condition: The Protocol Setting parameter must be set to [MP, FCNS, MCPY, or FXP4Y and the
Communications Unit No. parameter must be set to 0 (master).

Displayed
characters
Copy faPY aF F (Copying failed: £4**) afFF
]
LL

1 to 31

Parameter name Setting range Default

Copying Procedure Starting from the Initial Status

(1) Connect the master and slaves with RS-485 connections and turn ON the power
supply.

(2) Set the Communications Unit No. parameters of the slaves in order starting from 1
and then return to the operation level.

(3) Set all of the parameters in the master except for those in the communications
setting level.

(4) Change the master to the communications setting level and change the
communications settings as given below.
Change the Protocol Setting parameter, set the Communications Unit No. parameter to O,
set the Communications Baud Rate parameter to 19.2 for a Mitsubishi FX1 or FX2 PLC,
38.4 for a Mitsubishi FX3 PLC, and 57.6 for any other PLC, set the Send Data Wait Time
parameter to 1, and set the Highest Communications Unit No. parameter to the highest
communications unit number that is set.
Change the other parameters in the communications setting level as required.
Do not return to the operation level while you are changing the parameter settings. If you
mistakenly return to the communications setting level, return the Communications Baud
Rate parameter to 9.6, return to the operation level, and then set the Communications Baud
Rate parameter again.

E5[C Digital Temperature Controllers Communications Manual (H175) 6-13
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6 Programless Communications

(5) [oP4 and execute the copy operation.
If you select ALL, the parameters settings will be copied to all of the slaves. If you select a
number, the parameters settings will be copied to the slave with the selected
communications unit number.

Set value

Description

GFF

(E0*)

Copying is not in progress. The display will automatically return to af F when the
copy operation is completed normally.

If the copy operation fails, ** will be displayed instead of aF F. The asterisks will
be replaced with the communications unit number of the slave where copying
failed. This value will be maintained until the copy operation is completed normally
or until you return to the operation level.

Example: If copying failed at the slave with communications unit number 2, £ {07
will be displayed.

The parameter settings are copied to the slaves starting with the slave with
communications unit number 1 and continuing on to the slave with the
communications unit number that is set in the Highest Communications Unit No.
parameter. When copying is started, the PV display on the slave will change to
LaPH. The copying operation is completed when all of the slaves are reset.

1 to 31

The parameter settings are copied to the slave with the specified communications
unit number, and then all of the slaves are automatically reset.

Note: 1 You cannot cancel copying once the copying operation has been started. Even if you change the set value
during the copying operation, the current processing will be continued.
2 If copying fails, the copying operation will be aborted and the parameter settings will not be copied to the

remaining slaves.

For a Mitsubishi PLC, the ERR. indicator on the Serial Communications Module will light during the
copying process, but this does not indicate an error. The ERR. indicator will go out when the PLC is

restarted.

Refer to 6-4-4 E5@C Controller Setup for specific copying procedures.
Troubleshooting

Check the slave where the error occurred.

¥

from the master?

YES
LoPY displayed? ) | Execute the copy again from the master using AL L.
‘ NO
Is the model number of the slave different YES > Copying is not possible. Copy the parameter

settings to the remaining slaves by specifying

‘NO

their communications unit numbers individually.

Is the wiring incorrect?

YES .
Turn OFF the power supply and correct the wiring.
— p pply 9

a) If there are a lot of slaves to which the settings

v

were not copied, set the Protocol Setting
parameter to LWF and the Communications
Baud Rate parameter to 9.6, return to the
operation level. Set the communications baud
rate of the master to 9.6, return to the operation
level, and then execute the copy again using
ALL.

b) If there are only a few slaves to which the
settings were not copied, copy the parameter
settings to the remaining slaves (i.e., those for
which £aFY is not displayed) by specifying their
communications unit numbers individually.

other than

Is the Protocol Setting parameter set to something

Are the communications unit numbers incorrect?
Is the communications baud rate set to something other than 9.6?

YES

‘NO

The communications unit number of the  ———)
slave where the error occurred is also
being used by a downstream slave.

YES Correct the set values, return to the operation
level, and then execute the copy again from the
master using ALL.
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6 Programless Communications

“an

Note: 1 If you cycle the power supply to the E5[IC Controllers after the error occurs, perform procedure “a” given

above.

2 If you cannot solve the problem with the above flowchart or if the situation becomes too confusing, cycle
the power supply to all of the ESLIC Controllers and then perform procedure “a” given above to copy the
parameter settings to all of the slaves.

Copying Procedure When Replacing a Controller

® Replacing a Slave (i.e., a Controller with a Communications Unit Number
Other Than 0)

(1) Replace the E5[IC, wire it, and then turn ON the power supply.

(2) Change all of the E5LIC Controllers to the initial setting level and stop programless
communications. The above step is not required for component communications.

(3) Set the Communications Unit No. parameter and Communications Baud Rate
parameter (to 19.2 for a Mitsubishi FX1 or FX2 PLC, 38.4 for a Mitsubishi FX3 PLC,
and 57.6 for any other PLC) in the new E5[IC Controller and then return to the
operation level.

(4) Copy the parameter set values from the master to the new E5[IC Controller by
specifying the number of the Controller.

(5) Return all of the slaves and the master in order to the operation level. This completes
the replacement. The above step is not required for component communications.

dnjss 9163 2-9

® Replacing the Master (i.e., the Controller with a Communications Unit
Number of 0)
To copy the parameter settings, one of the slaves will function as the master, which means that the
No. 0 Upload Area and the No. 1 Upload Area will temporarily change in PLC memory. Turn OFF the
power supply to the PLC or otherwise make sure that the system will not be adversely affected
before you perform the following procedure.

(1) Perform steps 1 and 2 in the above procedure.

(2) Record the communications unit number and communications baud rate of the slave
with communications unit number 1, and then temporarily change the
communications unit number to 0 (master). Do not return to the operation level after
you change the communications unit number.

Bunup suonesluNWWO) Q}-2-9

(3) Set the Communications Unit No. parameter and the Communications Baud Rate
parameter of the new E5LIC to the values that you recorded, and then change to the
operation level.

(4) Copy the parameter settings from the temporary master, specifying the
communications unit number of the new E5[IC.

(5) Reverse the communications unit numbers of the temporary master and the new
E5CIC.

(6) Return all of the slaves and the master in order to the operation level. This completes
the replacement. The above step is not required for component communications.

6-2-10 Communications Writing

Writing can be enabled and disabled from the PLC (or, for component communications, from the E5[1C
master). The Communications Writing parameter is normally left ON (enabled). However, if it is neces-
sary to change set values from the display section of the E5LIC in an emergency, temporarily change
the setting to OFF (disabled). If you disable communications when writing is being performed from the
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6 Programless Communications

PLC, an error will occur in the PLC. (An error code will be set in the Response Flag in PLC memory.) If
you cycle the power supply to the E5LIC or move to the initial setting level and then go back to the oper-
ation level, the Communications Writing parameter will automatically change to ON.

6-2-11 Communications Monitor Parameter

This parameter displays the communications cycle time of the E5[IC. If communications with the PLC
are not possible, L.EFF is displayed and then the cycle time is displayed again when communications
are restored.

| PLC |

:

E5CC
No.0

2o
n
u

O @ & v _a
Q0 0 00
BS0e

—

Order of
communications

]

Cycle time of E5CC with communications unit number 0

Adjustment Level
Display condition: The Protocol Setting parameter must be set to FL N5, MLCPY, or FXPY.

Parameter name Displayed Monitor range* Default
characters
Communications LM Normal operation: 0 to 9999 ms. If 9,999 ms is exceeded,
Monitor 13323 is displayed.
Error: L.ERF

Note: If this parameter is monitored in PLC memory, the cycle time is given as 0 to FFFF hex (0 to 65,535 decimal).
An error is indicated by FFFF hex.

E5[]C Digital Temperature Controllers Communications Manual (H175)



6 Programless Communications

6-3 Controlling Programless
Communications

The section describes the methods that are used to control programless communications from the PLC.

6-3-1 Controlling Programless Communications with the Request Flag

There are the following three ways to control programless communications. The Request Flag in PLC
memory is used to change the control method.

1. Updating Monitor Values (Disable Writing Request)

The monitor values are
repeatedly updated.

PLC memory PLC memory
Response Flag Response Flag: 0
Upload Communications Status Communications Status
Area Monitor Value Monitor Value
-
Request Flag: 0 Request Flag: 0
Download Operation Command Code!| Operation Command Code!|
Area Set Value Set Value

suojesiunwwos ssajweiboid buijjonuon g-9

If you set the Request Flag to 0, the Response Flag will change to 0 and the monitor values will be updated.

2. Writing Set Values and Updating Monitor Values (Enable Writing Request)

I b. Monitor values are updated ]

PLC memory PLC memory and then “a” is performed.
Response Flag Response Flag: 1
Communications Status Communications Status ———
Monitor Value Monitor Value \
B = . [l
Request Flag: 1 Request Flag: 1 s
Operation Command Code Operation Command Code /
Set Value Set Value =
a. The set values are
written to the ESLIC.

If you set the Request Flag to 1, the set values will be written to the E5[JC and then the operation com-
mand will be written to the E5LIC. Finally the Response Flag will change to 1 and the monitor values will
be updated. The operation command is processed only the first time, but the set values are written
each time. Therefore, you cannot change the parameters that are specified for download settings at the
E5LIC. To change parameters that are specified for download settings at the E5LIC, refer to 6-2-10
Communications Writing.

3. Initializing the Download Area

Bej4 1senbay ay) yum suoneoiunwwo) ssejwelbold Buijjonuo) 1-g-9

PLC memory PLC memory
Response Flag Response Flag: 1
Communications Status Communications Status
Monitor Value Monitor Value
_d
Request Flag: 2 Request Flag: 1
Operation Command Code! Operation Command Code!
Set Value Set Value
[ The set values are initialized to the values in

the E5LIC and writing is enabled.

If you set the Request Flag to 2, the set values in the download area will be initialized to the values from
the E5LIC and then the Request Flag and Response Flag will change to 1. Finally, the operation
described above for control method 2 is performed.

E5[C Digital Temperature Controllers Communications Manual (H175) 6-17
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6-3-2

Response Flag

The Response Flag changes as shown below for the values of the Request Flag.

Response Fla
Request Flag Normal T : Error
0: Disable Writing o EEEE
1: Enable Writing 1 EQ0Ito £ 13
B000 or Operation Command Code
2: Initialize Download Areas 1 EEEE
*  If a communications error prevents reading data for the Request Flag, the Response Flag will change to EEEE
Response Flag at error Cause of error
EEEE There was no response or a communications error occurred when reading the download
area.
EO0Ito EO 13 ™1 ¢ The write data is out of the setting range.
e The Communications Writing parameter is set to OFF.
8000 (hex) or Operation ¢ The operation command code is incorrect.
Command Code *2 e The current status of the E5[IC prevents it from acknowledging the operation command.
e The Communications Writing parameter is set to OFF.

*1 The Response Flag gives the number of the download setting where the error occurred. If more than one
error occurs, the largest number is given first. When the error is cleared, the next error number is given.
Writing the remaining data is continued even if an error occurs during communications.

Example: If errors occur for download settings 10 and 12, the Response Flag will be £0 2.

*2 An OR of 8000 and the operation command code is given. If a setting range error occurs at the same time,
indicating the operation command error will be given priority.

Example: If an error occurs for operation command code 1101, the Response Flag will be 5 {T .

@ Precautions for AT (Auto-tuning)

Do not change the set values in the download area from the start of auto-tuning until auto-tuning is
completed or canceled. Programless communications cannot be used to change the set values of
the E5LIC after auto-tuning starts. Also, if the Request Flag is set to 1 (Enable Writing) at the com-
pletion of auto-tuning, the set values in the download area are initialized to the set values from the
ES5LIC. This is to update the PID constants. (It occurs even if PID constants are not set in the down-
load area.) To prevent initialization, change the Request Flag to 0 (Disable Writing) after auto-tuning
starts. If you change the Request Flag to 1 (Enable Writing) after the completion of auto-tuning, the
values in PLC memory will be written to the E5[IC. If you change the Request Flag to 2 (Initialize
Download Areas) after the completion of auto-tuning, the download area will be initialized with the
set values from the E5[IC.

® Precautions for ST (Self-tuning)

*

6-18

If you use self-tuning and set PID constants in the download area, always leave the Request Flag
set to 1 (Enable Writing).* If you change the Request Flag from 0 (Disable Writing) to 1 (Enable Writ-
ing) during operation, the PID constants that were found with self-tuning will be overwritten with the
values from PLC memory.

You can change the Request Flag to 2 (Initialize Download Areas) at the start of programless communications.
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6-3-3 Range of Operation for Programless Communications

Programless communications start operating after the power supply is turned ON or after the E5LIC is
reset. They stop operating when the initial setting level is entered.

Levels Programless communications
Operation level, adjustment level, manual control level, Setting area 0 Operates
monitor/setting item level, and protect level
Initial setting level, communications setting level, advanced Setting area 1 Stops
function setting level, and calibration level

[=2]
6-3-4 Operation Command Codes ;
The following table gives the operation command codes that can be set. :g;
For details on operation commands, refer to 2-3-8 Operation Command. %
«Q
Operation command Operation command code Switch g
RUN/STOP 0100 RUN F
0101 STOP %
Multi-SP 0200 SPO o
0201 SP 1 9o
0202 SP2 3
0203 SP 3 S
0204 SP 4 g
0205 SP 5 g'
0206 SP 6 @
0207 SP7
AT Execute/Cancel 0300 AT Cancel
0301 100% AT Execute
0302 40% AT Execute
Write Mode 0400 Backup Mode 3
0401 RAM Write Mode &
Save RAM Data 0500 Save RAM Data 5
Software Reset 0600 Software Reset %
Auto/Manual 0900 Automatic Mode =}
0901 Manual Mode 9
Alarm Latch Cancel 0Co00 Alarm 1 Latch Cancel 3
0CO1 Alarm 2 Latch Cancel §'
0C02 Alarm 3 Latch Cancel <)
0C03 Heater Burnout Latch Cancel g
0C04 HS Alarm Latch Cancel %
0C05 Alarm 4 Latch Cancel CBF
0COF All Latch Cancel 2
SP Mode 0D00 Local SP Mode 9
0DO01 Remote SP Mode §
Invert Direct/Reverse OEO00 Do Not Invert S
Operation 0EO1 Invert ‘g’—.
Program Start 1100 Reset %
1101 Start

6-3-5 Confirming Operation of Programless Communications

You can check the operation of programless communications in the Communications Status in the
upload area.

The value of the Communications Status changes between 0 and 1 each time the upload area is
updated.
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6-3-6 Write Mode

The E5LIC normally writes the set values to non-volatile memory (i.e., in Backup Mode). If you fre-
quently change set values with programless communications, use an operation command to change to

RAM Write Mode.

In RAM Write Mode, however, the set values will be restored to the values in non-volatile memory every
time the power supply is cycled. If you need to maintain the current set values before the power supply
is turned OFF, use an operation command to save them to RAM before the power supply turns OFF.

6-3-7 Troubleshooting

6-20

Possible problems that can occur with programless communications and corrective actions are given in

the following table.

Status Cause and corrective action Page

The Response Flag changes to | The write value for the set value for download setting ** is out of | 3-3 to 3-7

el range.
The Communications Writing parameter is set to OFF. 6-15

The Response Flag changes to | The operation command code is incorrect. 6-19

8*** (hex) or 9*** (hex). The current status of the E5[IC prevents it from acknowledging | 2-17 to 2-20

the operation command.
The Communications Writing parameter is set to OFF. 6-15

The Response Flag changes to | The power supply to the E5[JC Controllers was turned ON 6-4

FEEE. before the power supply to the PLC.

The PLC memory address is out of range. 6-8

There may be noise interference. Shield the communications line | 6-22
or attach terminating resistance to the end of the 6-33
communications line. 6-38

* The communications The Highest Communications Unit No. parameter is not set to 6-7
indicator on the PLC flashes | the highest communications unit number that is actually set.
irregularly. e Communications unit numbers are not set consecutively from | 6-7

* The value of the 0 or the same communications unit number is set more than
Communications Monitor once.
parameter in the ESLIC istoo | e The setting of the Communications Baud Rate parameter is
long. not the same for all ESLIC Controllers.

The E5LIC was moved to the initial setting level (setting area 1). | 6-19

¢ The communications The power supply is not turned ON to the E5[IC Controller with | 6-4
indicator on the PLC is not lit. | communications unit number 0.

* The Communications The wiring is not correct. 6-22
Monitor parameter in the 6-33
E500C is L.ERR. 6-38

The communications settings are not the same between the PLC | 6-22

and the E5LIC. 6-33
6-38
6-25

The E5LIC was moved to the initial setting level (setting area 1). | 6-19

Check the cycle time of the PLC. If it is longer than the value set | 6-10

for the Receive Data Wait Time parameter, change the set value

of this parameter so that it is longer than the cycle time.

The ERR. indicator on the The power supply to the E5[]C Controllers was not turned ON or | 6-4

Serial Communications Module
is lit (for a Mitsubishi PLC).

OFF at the proper time.

Note: For information on other problems, refer to A-2 Troubleshooting.
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6-4 Connecting to CP-series PLCs

6-4-1 Configuration and Procedure

The following configuration is used as an example in giving the setup and application procedures for
programless communications.

¢ All of the E5CC Controllers must be the same model. (Copying parameter settings is not possible if
the models are different.)

e D0000 to D0089 are used in the PLC memory. The default ESCC parameter allocations are used.

e A commercially available USB2.0, A/B cable is used.

IBM PC/AT or compatible

@)

USB port :
CX-Programmer S CP1E CPU Unit )
s CP1E-N30D[ -] RS-422A/RS-485 Option Board

Support Software @/— OPIW.CIFT 1

Commercially : : £ 3

| =l | y4 ]
available USB I =
cable 0 > @@ e oo

Peripheral (USB) port — 3 leE2d
o B= r= ==l —
P e —
Z

DIP switch

Eﬂ for operation settings

I [Eeee

— AN MT 00 ©

$91d sauas-d) 01 bunosuuo) p-9

Back of CP1W-CIF11

RS-485

E
/

Note: Refer to the CX-Programmer Operation Manual (Cat. No. W446) for information on installing the
CX-Programmer and USB driver.

The application procedure is given below.

F START J
¥

2INpadoid pue uoneInBiuoy |-y-9

Set the switches and wire the system. Set the switches on the CP1W-CIF11 and wire it to the E5CC Controllers.
Set up the PLC. Use the CX-Programmer to set up communications on the CP1E to enable

communicating with the ESCC Controllers.

«

Set up the E5LIC Controllers. Set up programless communications in the ESCC Controllers.

-

Check operation. Use the CX-Programmer to confirm that programless communications are operating.

«
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6-4-2 Switch Settings and Wiring

Before you attach the CP1W-CIF11 to the CP1E, turn OFF pin 4 on the DIP switch for operation set-
tings on the back of the CP1W-CIF11 and turn ON the rest of the pins.

Pin OFF ON Setting
1 No terminating resistance Terminating resistance on both | Terminating resistance selection
ends

2 4-wire 2-wire 2-wire or 4-wire selection

3 4-wire 2-wire Same as above.

4 Not used.

5 RS control disabled. (Signal RS control enabled. RS control selection for RD
always received.)

6 RS control disabled. (Signal RS control enabled. RS control selection for SD
always sent.)

Wire the CP1W-CIF11 to the E5CC Controllers as shown below.

[ ———
CP1W-CIF11
CJcomm
RDA- RDB+ SDA- SDB+ FG
[eXeleoXele)
(LICICICIES
= 120 Q (1/2 W)
- - B(+) B(+) B(+) terminating resistance
Aaiaiintetn N /1‘3\ A il A Q AN iy /1‘3\
v [ S P R T o\
L R B N R B N Ll D)
NN \19 RO L w NN \19
Shield AL Shield AC) Shield AG)
E5CC E5CC E5CC
No.0 No.1 No.2

Note: 1 The maximum transmission distance is 50 m for the CP1W-CIF11 and 500 m for the CP1W-CIF21.
2 For wiring methods, refer to A-3-2 Recommended RS-422A/485 Wiring in the CP1E CPU Unit Hardware
User's Manual (Cat. No. W479).

6-4-3 PLC Setup

Set up communications on the CP1E to enable communicating with the E5CC Controllers.
PLC operation will stop and the power supply will be cycled during the setup procedure. Make sure that
this will not create any problems in the controlled system.

® Connecting to the PLC

(1) Connect the computer to the CP1E with a USB cable and then start the
CX-Programmetr.

(2) Select PLC — Auto Online — Direct Online from the menu bar.

ﬂgirect i2nling
&, EtherletiIF Mode Online
|E=3 B IEL
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6 Programless Communications

(3) Select the USB connection Check Box and click the Connect Button.

Direct Online

Goes anline autamatically.
Select connection lype and press [Connect] button,

Connection Type

Serial connection o
[alzo when uzing USE-Serial conwerzion cable]

| J use

. |
i P 1

Connection will automatically be made to the PLE connected directly to
the PC wia USE cable.

Fleaze zelect '"'Serial connection'' when using USE-Serial conversion
cable.

Cancel
I>~—row

(4) Select the Transfer IO table and Special Unit Setup Check Box and click the Yes
Button.

CX-Programmer

Do pou wizh ko transfer program from the PLE after onlined automatically?

$91d sauas-d) 01 bunosuuo) p-9

v Transfer 10 table and Special Unit Setup

s D n
;A#

(5) After the data has been transferred, click the OK Button.

CX-Programmer v9.3 g|

-
\E) Upload successful

dmes O1d €-+-9
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6 Programless Communications

Communications Settings for the Serial Communications Option Board

(1) The PLC operating mode must be changed to PROGRAM mode to enable changing

the communications settings in the PLC Setup.
Select PLC — Operating Mode — Program from the menu bar. A confirmation dialog

box will be displayed. Click the Yes Button.

e Untitled - CX-Programmer - [MewPLC1.NewProgram1.5ection1 [Diagram]]

File Edit Wiew InseCt Poygram  Simulaktion  Tools  Window  Help
DEE of {3 Wark Orline el @ 7 M|
Auko Online 4
e
=
IT'_, E @ @ E Manror 4
|ﬂ| Compile All PLZ Programs F7
Program Check Options. .. CAF ST G T e PO

CX-Programmer v9.3

Make sure that there aren't any problems iF the PLC is stopped.
[ Do wou wish ko swikch the PLC inko program mode?

Yes | ) Mo

(2) Double-click Settings. The PLC Setup Window will be displayed.

=l x|

= % MewProject
—|- = MewPLC1[CP1E] Stop/Program Mode
=

5 oo
PLC Clack.
Gt Memnnry

(3) Click the Serial Option Port Tab, select the Custom Option, and set the baud rate to
57,600. Leave the other settings at their default values.

=3 PLC Settings - MewPLC1 8 [=1]._3
File ©ptions Help
StartupACPU Settings ] Tirnings ] Input corstant ] Built-in BS232C Port Serial Option Port l Euilt-iry lnput ] Puls 4 | *
Communications Settings Link. words
" Standard (9600 1.7 2 F1
* Custom  Baud Farmat tode
57E00 72E = || |HostLink [Defaut) = | =l
Start Code End Code
- - = e
- o000 =] - S 2
i
Responze Timeout LI it M umber Delay MTA/FC Link b a= FLC Link Urnit Mo,
= P | =1 =
_|:| 100 rns o= — “10ms _|:| 4:
[default SO00M:]

Note: If you change the unit number, refer to 6-2-7 Communications Node Number.
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6 Programless Communications

(4) Select Options — Transfer to PLC from the menu bar in the window that is shown
above. The settings will be transferred.
Close the window and cycle the power to the PLC. This completes the PLC setup pro-
cedure. You will use the CX-Programmer to check operation, so leave it online.

6-4-4 ES5LIC Controller Setup

This section describes the setup for programless communications (or components communications).
Refer to 6-2 E5@C Setup for the procedure to display parameters. (Refer to 7-1-3 E5@C Setup for
component communications as well.) Here we will assume that all parameters other than those for com-
munications have already been set. Make sure that all of the E5LIC Controllers are the same model.
The parameter settings cannot be copied if the models are different.

(1) Set the Communications Unit No. parameter (/-Na) in the communications setting
level to 1 for the No. 1 Controller and set it to 2 for the No. 2 Controller. Leave the
other communications settings at their default values.

The default communications unit number is 1, so the Communications Unit No. parameter
for the No. 1 Controller does not need to be changed.

Always set the communications unit numbers of the slaves in order from 1.

To enable the changes to the settings, always return to the operation level.

(2) Change the parameter settings in the communications setting level of the No. 0
Controller to the values that are given below.

Protocol Setting (F5EL): FCNS (Set MLFH for a Mitsubishi Q-series or L-series PLC, F ~ P4
for a Mitsubishi FX-series or Keyence KV-series PLC, and L "F for
component communications.)

Communications Unit No. (4-Na) : 0

Communications Baud Rate (b75): 57.6 (Set 19.2 for a Mitsubishi FX1 or FX2 PLC and set

38.4 for a Mitsubishi FX3 PLC.)

Send Data Wait Time (5dWE): 1

Highest Communications Unit No. (MA*L/): 2

Do not return to the operation level even after you finish making the settings.

Here we will assume that all parameters other than those for communications have already
been set. If parameters other than those for communications need to be set, change them
first and then change the communications settings last.

(3) Perform the following procedure to copy the parameter settings in the No. 0
Controller to the No. 1 and No. 2 Controllers.

(a) Display the [aPY parameter in the communications setting level on the No. 0
Controller.

(b) Press the Up Key to select ALL and wait for three seconds. The completion of the
copy operation must be confirmed, so do not move to any other levels or param-
eters. If you do change to any other levels or parameters, display the [aPY
parameter again.

(c) The PV displays on the No. 1 and No. 2 Controllers will change to [aPY and then
these Controllers will be reset.
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6 Programless Communications

(d) Confirm that the setting of the [aP4 parameter on the No. 0 Controller changes
to ofF (i.e., copying completed), and then return the No. 0 Controller to the
operation level.

(e) Programless communications should now be operating. Confirm that the COMM
indicator on the CP1W-CIF11 is flashing.

If you are using the CJ1W-SCU21-V1, the SD1 and RD1 indicators will flash. If you are
using the QJ71C24N-R4, the SD and RD indicators for channel 1 (CH1) will flash.
If you are using component communications, change the SPs in the master and
confirm that the SPs of the slaves change to the same values.
“ALL” flashes. Copying starts. Copying completed.
,'_‘,_:I_,D':,' No.0 _,_7,'“_-" No.0 ",7,'37 No.0 ",“”" No.0
oFF] Press the —‘Cl,_ Wait for 3 s. AL L Copying ofF
Key. processed.
[ I aPH|[ No.1 - 25| No.1
o
T aPH[ No.2 Z 5[ No.2
] o a
£aPY is displayed on the The Controllers are
No. 1 Controller and then automatically reset when
the No. 2 Controller. copying is completed.
CP1W-CIF11 CJ1W-SCU21-V1 QJ71C24N-R4
SCU21 V1O Vo, QJ71C24N-R4
e e B " RUNO CIERR.
F{ISY EEH 'SD2 Rls2‘ ‘\"iup LINEU:
RDA- RDB+ SDA- SDB+ FG CH1£ SD E!DSD :|CH2
Scoooo 'R.D‘D‘thD
CoooD /4345 UNIT
For a Mitsubishi PLC, the ERR. indicator on the Serial Communications Module will light during the
copying process. Ignore it and check the operation. The ERR. indicator will go out when the PLC is
restarted.
Note: Refer to 6-2-9 Copying Parameter Settings for details on the copying operation.
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6 Programless Communications

6-4-5 Checking Operation

The SP and RUN/STOP status of the E5LIC Controllers will be changed to check operation. Make sure
that this will not create any problems in the controlled system.

® Checking E5CC Monitor Values

(1) The PLC operating mode must be changed to PROGRAM mode to enable changing
values in PLC memory.
Perform step 1 in Communications Settings for the Serial Communications Option Board in
6-4-3 PLC Setup to move to PROGRAM mode.

(2) Double-click Memory. The PLC Memory Window will be displayed.
=l xl

—_ﬁ MewProject

—|- ) MewPLC1[CP1E] Stop/Program Made
=4 Svmbols

a2

Settings

8% Error log
D Clel
& Mermaty
- % Programs

(3) We will monitor memory in the PLC Memory Window.
Double-click D to select the DM Area in the left pane and then select Online — Monitor
from the menu bar. The Monitor Memory Areas Dialog Box will be displayed. Click the Mon-
itor Button.

B PLC Memory - NewPLC1 - D
File Edit View G0 Bl

El=(a| sl -1;::2;:: cranpra
2 | gl Campare With PLC. .. j a o |C
&n|rq| Bx|d8)0E
=
x| i .
Bl criE-man
W CIo
i
@1

P

Start Address: I | |
_Chancetircer| | |

+0|+1|+2|+3|+4|+5|+6|+7|+8

Monitor Memory Areas

Cancel
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6 Programless Communications

(4) We will change the values that are displayed for PLC memory to signed decimal
values.
Select View — Display — Signed Decimal from the menu bar. You can select View — Dis-
play — Hexadecimal to return the display to hexadecimal values.

E= PLC Memory - NewPLC1 - D

File Edd Online  Window  Help

% = | Always On Top
Toolbars., ..

2 |48 | w Status Bar a a |G |G

v Daka Area Work3pace

Binary
Binary Coded Decimal

]|
=

Zoom In Zkrl+PgDn

Decimal

i it Zkrl-Pal
mom LY sk Signed Decimal '
100

Floating oot

Resize Columns * Hezcadecimal
T

Preferences. .. =
| I [ -+

Diouble Floating Point

(5) We will check the E5CC monitor values.
The area where monitor values are checked is called the upload area.
DO0000 to D0014 is the upload area for the No. 0 Controller, DO030 to D0044 is the upload
area for the No. 1 Controller, and D0060 to D0074 is the upload area for the No. 2
Controller.

BZ PLC Memory - NewPLC1 - [D]
@ File Edit View Grid Online  Window Help

B=a gl [

2lefefe wle|a |u] i) S 2[AQ
|2 Bl Bl e
i IO P il

SES Start Address: ] | | Setalue |
Bl criE-man | | |
W CIo Q
W o | | 2| 3| ] s | 6| 7| s | 40 |
w T Dooon [0 |0 i 0 0 ] ] o
i C Cooto o i o No.0, i [z ] ] 0 ]
BiD DO0z0 |0 o o 0 o o o 0 o o
i H Cooso o i i ] 0 0 T 0 0 ]
W Doo40 | i o No.1, I 0 0 0 0
Cooso |o o [ 0 [o 0 o 0 | o
DOoE0 o i] ] ] I [ I T I I ]
DO070 |c| 0 1 No.2; o[z T T T 7
DO0g0 |o i i 0 [ |o o 0 | o
Coo090 |o o o 0 | | | 0 | |
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6 Programless Communications

With the default settings, the following parameters are set for the upload areas.

Check the values in the upload areas to see if they are the same as those that are given in
the following table. (It is not necessary to check addresses for which “---” is given in the
Value column.)

No.0 No.1 No.2 Parameter Value
D0000 D0030 D0060 Response Flag (fixed) 0
DO0001 D0031 D0061 Communications Status (fixed) | Alternates between 0 and 1.
D0002 D0032 D0062 Communications Monitor
D0003 D0033 D0063 Status (Upper Word)
D0004 D0034 D0064 Status (Lower Word)
D0005 D0035 D0065 Status 2 (Upper Word)
D0006 D0036 D0066 Decimal Point Monitor
D0007 D0037 D0067 Process Value Process Value *
D0008 D0038 D0068 Internal Set Point
D0009 D0039 D0069 Heater Current 1 Value Monitor | ---
D0010 D0040 D0070 MV Monitor (Heating)
D0011 D0041 D0071 Nothing assigned.
D0014 D0044 D0074 Nothing assigned. ---

*

If the default settings are used and a sensor is not connected, the PV display on the E5CC will show an input

error (5.EFF) and the process value in the upload area will be 1320 (528 hex).

Changing E5CC Settings

(1) We will check the area that is used to change E5CC set values.
The area that is used to change the set value is called the download area.

DO0015 to D0029 is the download area for the No. 0 Controller, D0045 to D0059 is the
download area for the No. 1 Controller, and D0075 to D0089 is the download area for the
No. 2 Controller.

E= PLC Memory - NewPLC1 - [D]
et File Edit  ¥ieww Grid  online  Window Help

= E| S| - [
e8| [ x| [ua swlsw| | | Q

S| oa| B[R] [5
=l x Start Address: o | | Setyalus I
[B] cF1iE - MaD | | |
e CIO g
o w0 | w1 | w2z | 43 | wa | es5 | 4 | s7 | 4w +a |
G T Dooog [0 ] [x] [1] o [x] [i] [&] [a] 7]
s C Dooio (o [x] [o] o] o [= o [] [E] o
B DO0Z0_|u 5] 5] 5] 5] 5] 5] o Ne:0y 5} |
 H DOO30_ |0 5] 5] [z} 5] 5] o i 0 il
G Donen |0 0 o o I} B o o & 5 I
Dooso_ |0 o 0 o 0 0 o o No-g o
DOOE0_|0 5] 5 [z} o 5] 5 5] 5] 5
Dooro |0 o 5] o o | E & 0 E
DO0E0_|u 5] 5] 5] 5] [5] [5] o No:2, [5] |
DO0S0 o 5] 5] [z} 5] 0 5] 5] 0 [z}
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6 Programless Communications

With the default settings, the following parameters are set for the download areas.

No.0 No.1 No.2 Parameter Value (E5CC default settings)
D0015 D0045 D0075 Request Flag (fixed) 1 (0001 hex)
D0016 D0046 D0076 Operation Command Code (fixed) 0 (0000 hex)
D0017 D0047 D0077 Set Point 0 (0000 hex)
D0018 D0048 D0078 Proportional Band 80 (0050 hex)
D0019 D0049 D0079 Integral Time 233 (00E9 hex)
D0020 D0050 D0080 Derivative Time 40 (0028 hex)
D0021 D0051 D0081 Alarm Value 1 0 (0000 hex)
D0022 D0052 D0082 Alarm Value Upper Limit 1 0 (0000 hex)
D0023 D0053 D0083 Alarm Value Lower Limit 1 0 (0000 hex)
D0024 D0054 D0084 Alarm Value 2 0 (0000 hex)
D0025 D0055 D0085 Alarm Value Upper Limit 2 0 (0000 hex)
D0026 D0056 D0086 Alarm Value Lower Limit 2 0 (0000 hex)
D0027 D0057 D0087 Heater Burnout Detection 1 0 (0000 hex)
D0028 D0058 D0088 Process Value Input Shift 0 (0000 hex)
D0029 D0059 D0089 SP Ramp Set Value 0 (0000 hex)
(2) We will initialize the download areas with the set values from the E5CC Controllers.
The download areas have not been initialized, so we will initialize them with the set values
from the E5CC Controllers. Double-click D0015 (Request Flag) in the PLC Memory Win-
dow. The following dialog box is displayed. Enter 2 (Initialize Download Areas) and click the
OK Button.
Set Value: Signed Decimal )
g N A
Cancel
Fange
(3) We will confirm that the download areas have been initialized.
When initialization is completed, DO000 (Response Flag) will change to 1 (Normal End) and
D0015 (Request Flag) will automatically change to 1 (Enable Writing). Check the download
area to see if it has been initialized to the values given in the above table.
Confirm this for the No. 1 and No. 2 Controllers as well.
(4) We will change the set point for the No. 0 Controller.

Double-click D0017 (Set Point) in the PLC Memory Window, enter 100 (64 hex) for the
value, and then click the OK Button. Confirm that DO000 (Request Flag) remains at 1
(Enable Writing) and that the SV Display on the No. 0 Controller changes to 100.

Confirm this for the No. 1 and No. 2 Controllers as well.

Set Value: Signed Decimal

alue

| 100
Cancel
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6 Programless Communications

Stopping the ESCC Controllers

(1) We will change the values that are displayed for PLC memory to hexadecimal values.
In the PLC Memory Window, select View — Display — Hexadecimal from the menu bar.

(2) We will stop the No. 0 Controller.
Change the RUN/STOP parameter (' -5) in the operation level of the E5CC to RUN (FLN).
For a Controller with event inputs, the Event Input 2 Assignment parameter (£/' -2) in the
initial setting level is set to RUN/STOP (5t aF”), so the RUN/STOP parameter will not be dis-
played. Change the Event Input 2 Assignment parameter to NONE (NaNE), and then
change the RUN/STOP parameter to RUN.

(3) We will switch the No. 0 Controller to STOP.
Confirm that D0015 (Request Flag) in the PLC Memory Window is 0001 (Enable Writing),
double-click D0016 (Operation Command Code), enter 0101 hex (STOP), and then click
the OK Button.
D0016 will change to 0000, DO000 (Response Flag) will remain at 0001 (Enable Writing),
and “STOP” will be displayed on the No. 0 Controller.
Confirm this for the No. 1 and No. 2 Controllers as well.
For details on other operation command codes, refer to 6-3-4 Operation Command Codes.
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6 Programless Communications

6-5 Connecting to CJ-series PLCs

6-5-1 Configuration and Procedure

The following configuration is used as an example in giving the setup and application procedures for
programless communications.

* All of the E5CC Controllers must be the same model. (Copying parameter settings is not possible if
the models are different.)

* D0000 to D0089 are used in the PLC memory. The default ESCC parameter allocations are used.

e A commercially available USB2.0, A/B cable is used.

CJ1W-CIF11 DIP switch

IBM PC/AT or compatible

(o]

CJ2M CPU Unit
CJ2VM-CPULD]
Serial Communications Unit

CX-Programmer
Support Software

) RS-422A Converter
CJ1W-CIF11
Commercially el E5CC
available USB cable < - { L No.0
. | | & [T
Peripheral (USB) port == L2 T aC
e [Ied] [y
S - =
ot § P e
Rl e i
s 5 ® & v a
= I —

RS-485
Note: Refer to the CX-Programmer Operation Manual (Cat. No. W446) for information on installing the
CX-Programmer and USB driver.

The application procedure is given below.

( START )
¥

Set the switches and wire the system. Set the switches on the CJ1W-CIF11 and wire it to the ESCC Controllers.
Set up the PLC. Use the CX-Programmer to set up communications on the CJ1W-SCU21-V1

to enable communicating with the ESCC Controllers.

-

Set up the E5[IC Controllers. Set up programless communications in the ESCC Controllers.

-

Check operation. Use the CX-Programmer to confirm that programless communications are operating.

m
Z«
O
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6 Programless Communications

6-5-2 Switch Settings and Wiring

Before you attach the CJ1W-CIF11 to the CJ1W-SCU21-V1, turn OFF pin 4 on the DIP switch on the
back of the CJ1W-CIF11 and turn ON the rest of the pins.

Pin OFF ON Setting
1 No terminating resistance Terminating resistance on Terminating resistance selection
both ends
2 4-wire 2-wire 2-wire or 4-wire selection
3 4-wire 2-wire Same as above.
4 Not used.
5 RS control disabled. (Signal RS control enabled. RS control selection for RD
always received.)
6 RS control disabled. (Signal RS control enabled. RS control selection for SD
[=,]
always sent.) 2
%)
S
Wire the CJ1W-CIF11 to the E5CC Controllers as shown below. 3
Q
CJTW-CIF11 s
| <
— FG (5]
MROOEZA )
Fh ;
RDA,/ RDB+ 120 Q (1/2 W) :—,;'
B(+) B(+) B(+) terminating resistance 7]
AT A :
Shield fale) Shield A Shield AC)
E5CC E5CC E5CC
No.0 No.1 No.2

Note: 1 The maximum transmission distance is 50 m.
2 For wiring methods, refer to Appendix G CJ1W-CIF11 RS-422A Converter in the SYSMAC CJ/NSJ Series
Operation Manual (Cat. No. W393).

6-5-3 PLC Setup

Set up communications on the CJ1W-SCU21-V1 to enable communicating with the ESCC Controllers.
PLC operation will stop and the power supply will be cycled during the setup procedure. Make sure that
this will not create any problems in the controlled system.

Buuipn pue sBUNES YOUMS 2-G-9

Connecting to the PLC
Refer to Connecting to the PLC in 6-4-3 PLC Setup.
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6 Programless Communications

Communications Settings in the Serial Communications Unit (SCU)

(1) The PLC operating mode must be changed to PROGRAM mode to enable changing
the SCU communications settings.
Select PLC — Operating Mode — Program from the menu bar. A confirmation dialog box
will be displayed. Click the Yes Button.

@ File Edit Wiew Insert WEE®S Program  Simulation  Tools  Window  Help

0= | ﬁ = E Ay wark Online Zhrl+ (D) T N2 i

Auko Online k

a O Q i E
nEFROE

G Monitor — Chrl+3

= Run Ot -
dram Mame D MeMYHTOOramT |

F7
Program Check Options, ..

CX-Programmer v9.3

Make sure that there aren't any problems if the PLC is stopped.
[ Do ol wish ko switch the PLC inko program mode?

]

(2) Double-click 10 Table and Unit Setup. The 10 Table Window will be displayed.
x|

- MewProject
- ﬁ MewPLC1[C12M] Stop)/Program Mode
®% Data Tvpes

(3) Double-click CJ1W-SCU21-V1. The CJ1W-SCU21-V1 Setting Window will be
displayed.

Ti PLC IO Table - NewPLC1 M=
File Edit Miew Options Help

& SRk ¥|Ele 32| BB elx
= C12M-CPU33
+ i_‘ Built-in Port/Inner Board
--4&{ [0000] Maip B==k
9 TS
5 01 [0000TEmpySmt
51 0z [0000] Empty Shat

W Serial Communication Unit) (L
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6 Programless Communications

(4) We will change the communications settings for port 1.
Set Port 1: Port settings to User settings, set Port 1: Baud rate to 57600 bps, and then click
the Transfer [PC to Unit] Button. Use the defaults settings for the other parameters.

CJ1W-SCU21-¥1 [View Parameters]

Help
<Default: Defaull{3600bpz]

<hddressxwWord: 30201, Bik0-3
< TyperList

Dizplayed Farameter |AII Pararneters ﬂ

| ltem I EEREIE [ unit | A

Port1: Port settings ser settings

FPort1: Serial communications mode HoSTCmmos &y

|Fortt: Data length |7 bits

Fort1: Stop hits .2 hits |

|Port1: Parity Euwae

|Partt: Baud rate [57B00bps =]

Portt: Send delay s _ P

.F'Dm:Send delay (user-specified) .D |ms &

Port!: CTS contral [l g

FPort1: 1:M/1:1 protocol setting 1:M protocol g

(PortiHostLink compatible device rmod Default(Mode A 2

Part1: Host Link unit number I E

Faort1: Mo-Protacol Start code i @

I : I g

ot R FolomlEndade [0 v o
S
[7]
°
=
]
]
-
(o]
7]

Tranzfer[Unit ta PC] | Tranzfer[PC ta Unit] | Cormpare | Restart
Set Defaults ak | Cahicel |

Note: If you change the unit number, refer to 6-2-7 Communications Node Number.

Click the Yes Button. The settings will be transferred. After the data has been transferred,
click the OK Button.

dmes O1d €-5-9

Edit Parameters X Edit Parameters

] Dovenloads parameters bo the unit,
. Are wol sure you wank ko conkinue? @ig @
Yes Mo |
Transfer successful
Cloze |
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6 Programless Communications

Click the Yes Button to restart the Unit. Select All ports and then click the OK Button.

A dialog box will be displayed when the Unit has been restarted. Click the OK Button. This
completes the PLC setup procedure. You will use the CX-Programmer to check operation,
so leave it online.

Edit Parameters Select Port ﬁl

5?/ IE)LS:;Lc:';sis;irzfotroer;?:r?rtchhEnLilF?it o transfer the setting effectively, Selact a port ta restart from the list belaw

tes [ ho HostLink2

Edit Parameters

“!A) The unit was restarted, QK. | Cancel

6-5-4 ES5LIC Controller Setup

Set up programless communications. Perform the procedure that is given in 6-4-4 E5@C Controller
Setup.

6-5-5 Checking Operation

Perform the procedure that is given in 6-4-5 Checking Operation.
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6 Programless Communications

6-6 Connecting to MELSEC Q-series
PLCs

6-6-1 Configuration and Procedure

The following configuration is used as an example in giving the setup and application procedures for
programless communications.

¢ All of the E5CC Controllers must be the same model. (Copying parameter settings is not possible if
the models are different.)

e DO to D89 are used in the PLC memory. The default ESCC parameter allocations are used.

e A commercially available USB2.0, A/B cable is used.

IBM PC/AT or compatible

QricPyY QJ71C24N-R4

E5CC E5CC
No.0 No.1
[

o @ & v A
(eNeNoNON®)
amon EBCC

GX Works2
Programming
Software

oooooo

Commercially
available USB
cable i

USB connector —I

$971d seuas-p 93ST3N 01 Bundsuuo) g-9

|

v

0O @ ¢ v A
(eleoNoNeN®)
amon EBCC

RS-485
Note: Refer to the GX Works2 Installation Instructions (BCN-P5713 ) for information on installing the GX Works2
and to the GX Works2 Version 1 Operating Manual (Common) (SH-080779ENG) for information on installing
the USB driver.

The application procedure is given below.

( START )
¥

2INpadoid pue uoneinBiuod |-9-9

Wire the network. Write the QJ71C24N-R4 to the E5CC Controllers.
Set up the PLC. Use GX Works2 to set up communications on the QJ71C24N-R4-V1 to enable

communicating with the ESCC Controllers.

1‘-

Set up the E5[IC Controllers. Set up programless communications in the ESCC Controllers.

-

Check operation. Use GX Works2 to confirm that programless communications are operating.

"
9
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6 Programless Communications

6-6-2 Wiring
Wire the QJ71C24N-R4 to the E5CC Controllers as shown below.
QJ71C24N-R4

QJ71C24N-R4
RUN ERR.
NEU. NEU.
cn—n[ Sb  sD ]CHz
RD RD
CH1 120Q (12 W)
RS-422/485 ;O ] Shield B(+) Shield B(+) Shield Bo) terminating resistance
SDA Torll AN A B T P bt D] (g 2l 09)
2| D N N N
SDB <E” v T BV W T o W LD
1T El» RN T U2 | - A I G VA B
A(-) AH) A(-)
1
P RDB J_ =1 E5CC E5CC E5CC
Terminating SG E No.0 No.1 No.2
resistance E
(FG)@I
RO

Note: 1 Use a terminating resistance of at least 54 Q.
2 The maximum transmission distance is 500 m.
3 For wiring methods, refer to 3.3 RS-422/485 Interface Specifications and 4.4.2 Connecting the
RS-422/485 Interface in the Q Corresponding Serial Communication Module Users Manual (Basic)
(SH-080006).

6-6-3 PLC Setup

Set up communications on the QJ71C24N-R4 to enable communicating with the E5CC Controllers.
PLC operation will stop and the power supply will be cycled during the setup procedure. Make sure that
this will not create any problems in the controlled system.

Connecting to the PLC
(1) Connect the computer to the Q-series CPU Module and then start GX Works2.

(2) Select Online — Read from PLC from the menu bar.

[BE MELSOFT Series GX Works2 (Untitled Project)

! Project  Edit  FindfReplace  Compile  %@w | Online | Debi)  Diagnostics  Tool  Window  Help

NEA e 2 [l i 36 7€ BeedfromAcy 2=
. Wirite ko PLIC. ..
[es]) | = B B o | et

werify with PLC. .. =

: Nawigation o=

Rernote Operation. ..
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6 Programless Communications

(4) Click the OK Button.

Transfer Setup Connection1

)

Other Station
{Single Mebwsork)

Retry Times | O

L

Other Station
D o-existence Metworkl

[ |

Time Cut (Sec.) | 30

<C IE Cort CC IE Field Ethermet CC-Link c24

MET/10{H} G
.

©C IE Cont CC IE Field Ethernet CC-Link cz4

MET/10(H) i
v

Accessing Host Skation

rMultiple CPU Setting

EE I I R
1 e 3 4

Mok Specified

= =
=== = ] L]
CC IE Conk CC-Link Ethernet CC IE Field 0 Series MET(II)
MET/10(Hy Board Board Board Bus Board Board =
Board il of
CC IE Conk CC-Link Ethernst C24 CC IE Field
MET] 10(H3) rModule rModule Master/Local  Communication
Module Module Head Module | »|

FLC Mode | iCPU (G mode)

Connecktion Channel List. ..

PLC Direct Coupled Setting

Connection Test

FLC Type

Cretail
System Image... ‘
Phone Line Connection (C24). .. ‘
L T = >
Cancel

(5) Click the Execute Button.

Online Data Operation | ]

Connection Channel List

| Serial Port PLC Module Connectioni{USE)

g‘ mFRead =3 c «
it PLC Modul ]ﬂ....

Title [

ml i Module Data

Function Modul ]Executlon Target Datai Fo | Yes )

Pararneter+Prograrn I Select all | Cancel all Selections]

Syskem Image

Maodule Mame/Daka Mame Title/Project Mare Target | Detail

| symbalic Information

Last Change

Target Memory Size

Program Mermory. ..

- H Device Memory o

Detail |

Mecessary Settingl Mo Setting f

Already Set )

Set if it is needed( o Se J Already Set )

Wriking Size Free Yolume

1,026,048

OBytes |

= ;3 PLZ Daka Prograrm Memory. ..
— s Program{Program File)
ﬁ_q MAIN 2012/03/09 09:51:52 2140 Bytes
-/ &% Parameter
P PLZ MebworkfRemoke Password)Swikc, .. 20120309 09:51:52 &30 Bytes

Acquire Symbolic Information Project Name]

Use Yolume

6,144Bvtes Refresh |

Related Functions <<

< Execute >_J

Close I

N

Remate
Operation

Set Clock PLC User Data 'rite Title Format PLC

Mernory

Clear PLC Memory

Arrange PLC

Mernory
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6 Programless Communications

(6) When the set values have been read, click the Close Button. Also close the above

dialog box.

Read from PLC

5i5

1004 100%;

000017 1C24M-F4 Read : Completed
Parameter Read : Completed

Book File Read : Completed

Femote Password Read @ Completed
Program (MAIN) Read ; Completed
Fead From PLC ; Completed

[ When processing ends, close this window automatically,

Communications Settings in the Serial Communication Module

(1) Double-click Switch Setting. The Switch Setting Dialog Box for communications will

be displayed.

Mavigation

[T s Go )| A
—|-{%§ Parameter
B PLC Parameter
(£ Metwork Parameter

ﬁ Ethernet | CC IE | ME

CC-Link,
(51 Remote Password
= u; Intelligent Funckion Module
- Itll DDDQ:QJ?ICE‘?N-E‘?

¥ b

ke

[ h'-;-iaril:uus_CDntFDI_Spe
-+ PLC_Monitaring_Fun
I_:“.:' User_Reqgister_Fram
= |ser_Reqgister_Fram
@ Auto_Refresh
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6 Programless Communications

(2) We will change the communications settings for CH1.
Change the following settings, and then click the OK Button. Use the defaults settings for
the other parameters.

¢ Parity Bit: Exist

e Even/odd parity: Even

* Stop bit: 2

e Sum check code: Exist

¢ Online Change: Enable

* Setting modifications: Enable

e Communication rate setting: 57600 bps (This setting can be changed after you change
the communication protocol setting.)

e Communication protocol setting: MC protocol (Format 4)

Switch Setting 0000:QJ71C24N-R4

$971d seuas-p 93ST3N 01 Bundsuuo) g-9

Item _ CH1 _ CH2
Operation setking | Independent Independent
Data Bik F: 7
Parity Bik Exisk Mone
Transmission Even/odd parity Even Cdd
Setking Skop bit z 1
Sum check code Exisk Mone
Cnline Change Enable Disable
Setting modifications Enable Disable
Communication rate setking S7600bps Aukn Setting
Communication protocal setking MZ protocal {Formak 43 MELSOFT Conneckion
Station number setting (0 to 313 i

The following setting is available For product information 101 220000000000-E or laker,
Communication prokocol sekting
- Predefined protocol

* This dialog setting is linked ko the Swikch Setting of the PLZC parameter,
Default value will be shaown in the dialog
if the Switch Setting of the PLC parameter conkains an out-of-range value.

dnjes O1d €-9-9

—

| ok —i Zancel

Note: If you change the station number setting, refer to 6-2-7 Communications Node Number

(3) Select Online - Write to PLC. A dialog box to write the set values will be displayed.

B MELSOFT Series GX Works2 (Untitled Project)

! Project  Edit FindiReplace  Compile  Wiew (CQrline DDebug  Diagnostics  Tool
D == 7 'ﬁ:i; | &8 Read from PLC...
: | B Trite to PLED
]| | = | G 0 o | E. o | @ | (e 0
i— 2 Werify wikh PLC, ..
! Mavigation
. = Remokte Operation. ..

Projec
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6 Programless Communications

(4) We will write set values to the PLC.

Click the Intelligent Function Module Tab and select the check box for the Serial
Communication Module in the Valid Column. Then click the PLC Module Tab, select the
check box for the parameters in the Target Column, and then click the Execute Button.

Online Data Operation

~ Connection Channel List

X)

| Setial Port PLC Module Connection{USE)

System Image. .. | |

‘ g }m € Read & Write i, ‘
fif] PLC Modul Intelli Function Module |EXS)tion Target Datal Mo [ Yes )
select all | Cancel &l Selections |

Module Mame/Detail Setting Item Mame

Online Data Operation

- Connection Channel List

Detail

~Madule Overview
get | |

Serial Communication/Modem
Inkerface Module

[oriczanra
Start xY [ oooo
Inskallation Slot I—o
Title r—

Model Marne

-Parameter will be writken ta buffer
memory Flash RO,

| | Serial Port PLC Module ConnectioniUSE)

System Image. .. I

" Delete ‘

- ["3PLC Dats

B VEE e cowrte v
C iFl PLC Jm,t e dul iExE(utan Target Datai o ! Yes )
S— e
Title ]
ﬂ Edit Data Parameter+Pragrarn I Select all I Cancel Al Selectionsl
] Maodule Marme/Data Mame | Title | Target | Detail | Last Change | Target Memory | Size
= I I —

Program Merory D ..

== ProgramiProgram File)

L= |

S0 AT 2012{0312 11:04:29 2140 Bytes
=l @5Parametsr
9 PLC/MetworkfRemote PasswordfSwitch Setting 2012/03j12 11:03:28 630 Bytes
1™ Global Device Comment
i ¥ COMMENT Detail] 2012/03j12 11:03:29
t E[ﬂ Device Memory Dretail |
£ MAIN 2012/03§12 11:03:29
Mecessary Setting Mo Settingf  Already Set ) Set if it is needed( Mo Setting o Already Set )
wWriting Size Free Volume Use Yolume
&, 144Bvtes | 1,026,048 6, 144Byvtes Refresh |

Related Functions <= I

Qecute m Close |
—

LI I

Remote Set Clack
Operation

PLZ User Data

irite Title

Format PLC Clear PLC Memary Arrange PLC
Memory Mermory
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6 Programless Communications

(5) We will write set values to the PLC.
Some dialog boxes will be displayed before and after the following dialog box. Click the Yes
Button for of them, or click the Yes to All Button.
When the following dialog box is displayed, click the Close Button. Also close the dialog
box to write set values, and then cycle the power supply to the PLC.
This completes the PLC setup procedure. You will use GX Works2 to check operation, so
leave it online.

Write to PLC

ENENENENENENENEEN 55
ANNENNNNNNNNNNNEEE  toonoo%

0000: 317 1C24M-F4 Write : Completed
Parameker Write : Completed

Book File Write : Completed

Femote Passward Write : Completed
Proagrarm (MAIN Write | Completed
Write to PLC @ Completed

$971d seuas-p 93ST3N 01 Bundsuuo) g-9

| “When processing ends, close this window aukormatically,

dnjes J9||0u0D OIS #-9-9

6-6-4 ES5[ IC Controller Setup

Set up programless communications. Perform the procedure that is given in 6-4-4 E5@C Controller
Setup.
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6 Programless Communications

The SP and RUN/STOP status of the ESLIC Controllers will be changed to check operation. Make sure
that this will not create any problems in the controlled system.

® Checking E5CC Monitor Values

(1) We will display PLC memory in a dialog box.
Select Online — Monitor — Device/Buffer Memory Batch Monitor.

B MELSOFT Series GX Works2 {Untitled Project)

I Project  Edit  Find/Replace

Compile ine | =>ug  Diagnostics  Tool  wWindow  Help

Reead From PLE...

write to PLC...
Werify with PLC...

H ation B ox
i e 8
1=1-{& Parameter
¥ PLC Parameter
=twwork Pararneter
Ethernet | CC IE | ME
C-Link
| #n Remote Password
= (Z3 Inteligent Function Module
=l [a Q000 Q7 1C24r-Rt
B Switch Setting
Warious_Control_Spe|

{2 PLC_Marnitoring_Fur,
----- {57 User_Register_Fram:

User_Register_Fram
i Auto_Refresh
A Global Device Comment

B Program Setting
T POL

- Device Mamory
Device Initial Yalue

Password/Keyword

PLC Memory Operation

Delete PLC Data...
PLC User Data »
Export bo ROM Format...

Program Memory Batch Download

Latch Data Backup >

PLC Module Changs >
Set Clock. ..

Register/Cancel Display Module Menu. ..

|_< Monitar > 3

Wiateh

B Monitor Mode

Monitor (4rite Mode)

Local Device Batch Read +Save CSY Start Monitoring (Al windows)

|| Stop Monitoring (All Windows)

o Start Monitoring F3

Alt+F2

Stop Monitoring

Change Yalue Format({Decimal)

Change Yalue Format{Hexadecimal)

@eﬁuﬂ‘er Mernaory B_atD |

Program List...

(2) We will monitor PLC memory in a dialog box.
Enter DO for in the Device Name Box and press the Enter Key on the computer’s keyboard.
Monitoring of DO will be started.

ﬁ Device,/Buffer Memory Bat... |

Device

& Device Mame | X0 ;I THC Set Value |

" Buffer Memory  [odule Stark

b |
—

Display Formatk

Modify Value... || 2 ||E|=§? 5_3§|ﬂn5[|mlﬁ| Details
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6 Programless Communications

(3) To make the value easier to check, we will change the values that are displayed to
decimal values.
Click the Display Format Button in the above dialog box, select the Word Multi-point
Option in the Monitor Format Area, select the 70 Points Option in the Word Device Word
Multi-point Format Area, and then click the OK Button.

Display Format g|
tMonitor Format Diisplay Walue Switch Mo, of Poinks
Fo & 16hit Integer e Foints of word device that display in 1 line
Bit Device Bit and Word Format
" 3zhit Inkeger " HEX
" Eit and Word (" 10Paints  (* 18 Paints
" Real Murnber(32BiE)
: - Bit Crder
(" -
S s (= Wford Device Syord Mulki-poink Format

* Word Multi-point " ASCII &+ F- " & Paints

Display Examples

$971d seuas-p 93ST3N 01 Bundsuuo) g-9

Device +0 +16 +32 +43 +64 +i0 +95 +112 +126 +144
X0 16951 28737 16974 287360 16931 28737 16974 287360 16951 28737
A0A0 16874 28736 16851 28737 18874 258736 185851 28737 18974 25736
#140 16951 28737 16974 28730 169591 26737 16974 28736 16851 28737
X1E0 16974 28736 16851 28737 168874 287360 16851 28737 16974 F5736

Device +0 +1 +2 SHE) +4 ) +6 +7 +3 +9
(o} 16951 28737 10974 287360 16951 258737 10974 2587360 169510 25737
(B3] 16974 287360 18951 28737 10974 287360 18931 28737 16974 25736
Dz0 16951 28737 18974 28736 18951 28737 18974 2587360 18951 Z573T7
D30 16974 287360 16991 28737 16974 267360 16951 26737 16974 26736

| —
@ Cancel ®
o
(6]
Q
(4) We will check the E5CC monitor values. 2
. . .
The area where monitor values are checked is called the upload area. a
DO to D14 is the upload area for the No. 0 Controller, D30 to D44 is the upload area for the 9
. (0]
No. 1 Controller, and D60 to D74 is the upload area for the No. 2 Controller. s
z
iﬂ Device,/Buffer Memory Bat... ] >
Device
+ Device Mame | oo ﬂ T/C Set Value Reference Program
" Buffer Memary | J
Display Farmat
Maodify Value. .. | 2 |W E 3,,2 e |HS[|m| 16 | Qpen... | Save... | Do ok dis)
Device +0 +1 +2 +3 I +5 +6 +7 +5 +9 *
Do 0 0. U 0 0 0 0 0 0 0
oio [ Y o [ of [ 0 0 [ 0
Dz0 0 u] 1] u] u] 1] u] u] 0 u]
D30 i flgq1 @ 0 0 i i a 0
D40 0 0 i i of [i 0 0 0 i
[n]=n] a a 1] a a 1] a a a a
D60 i [ i 0 0 0 0 0 0
070 i 0o~ o i ol i 0 0 i 0
D&o 1] 0 1] 0 0 1] 0 0 1] 0
[ak=ln] 1] u] 1] u] u] 1] u] u] 1] u]
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6 Programless Communications

6 - 46

With the default settings, the following parameters are set for the upload areas.
Check the values in the upload areas to see if they are the same as those that are given in

the following table. (It is not necessary to check address for which “---" is given in the Value
column.)
No.0 No.1 No.2 Parameter Value
DO D30 D60 Response Flag (fixed) 0
DO1 D31 D61 Communications Status (fixed) | Alternates between 0 and 1.
D02 D32 D62 Communications Monitor -
Parameter
D03 D33 D63 Status (Upper Word)
D04 D34 D64 Status (Lower Word)
D05 D35 D65 Status 2 (Upper Word)
D06 D36 D66 Decimal Point Monitor ---
Do7 D37 D67 Process Value Process Value "
D08 D38 D68 Internal Set Point -
D09 D39 D69 Heater Current 1 Value Monitor | ---
D10 D40 D70 MV Monitor (Heating)
D11 D41 D71 Not used.
D14 D44 D74 Not used.™? -
*1 If the default settings are used and a sensor is not connected, the PV display on the E5CC will show an input

*2

error (5.EFF) and the process value in the upload area will be 1320 (528 hex).
This area cannot be used for a Mitsubishi FX-series PLC.

® Changing E5CC Settings
(1) We will check the area that is used to change E5CC set values.

The area that is used to change the set value is called the download area.
D15 to D29 is the download area for the No. 0 Controller, D45 to D59 is the download area
for the No. 1 Controller, and D75 to D89 is the download area for the No. 2 Controller.

;m; Device /Buffer Memory Bat... ]

Device

e Device Mame | =] - T/C Set Walue Reference Program

7 BuUffer Memary | J
Display Format

Modify value.. || 2 | w15 32|32 |nsc| 2| 16 | [}

OpEn,.. | Save. .. | Do nok dis)

Diervice +0 +1 +2 +3 +4 +5 +6 +7 +8 +3 =
Do 0 0 o o 0 i o 0 0 i 4{
D10 0 0 0o 0o [ ] o) ] ] |
B 0 0 ] ] 0 0 INO.U ¢ 0 il |
D30 0 0 o o 0 0 o 0 0 0
[EE 0 0 o o u | i 2l a a |
D50 0 o o o 0 i INO. T ¢ 0 il |
DED 0 0 o o 0 0 0 0 0 0
B 0 0 o o [ ] ol ] ] |
CE0 0 0 0 0 0 0 INO.2 0 il |
Do 0 0 o o 0 0 o 0 0 0
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6 Programless Communications

With the default settings, the following parameters are set for the download areas.

No.0 No.1 No.2 Parameter Value (ESCC default settings)
D15 D45 D75 Request Flag (fixed) 1 (0001 hex)
D16 D46 D76 Operation Command Code (fixed) | 0 (0000 hex)
D17 D47 D77 Set Point 0 (0000 hex)
D18 D48 D78 Proportional Band 80 (0050 hex)
D19 D49 D79 Integral Time 233 (00E9 hex)
D20 D50 D80 Derivative Time 40 (0028 hex)
D21 D51 D81 Alarm Value 1 0 (0000 hex)
D22 D52 D82 Alarm Value Upper Limit 1 0 (0000 hex)
D23 D53 D83 Alarm Value Lower Limit 1 0 (0000 hex)
D24 D54 D84 Alarm Value 2 0 (0000 hex)
D25 D55 D85 Alarm Value Upper Limit 2 0 (0000 hex)
D26 D56 D86 Alarm Value Lower Limit 2 0 (0000 hex)
D27 D57 D87 Heater Burnout Detection 1 0 (0000 hex)
D28 D58 D88 Process Value Input Shift 0 (0000 hex)
D29 D59 D89 SP Ramp Set Value 0 (0000 hex)

(2) We will initialize the download areas with the set values from the E5CC Controllers.
The download areas have not been initialized, so we will initialize them with the set values
from the E5CC Controllers.

Double-click D15 (Request Flag) on the Device Memory Dialog Box. The following dialog
box is displayed. Enter 2 (Initialize Download Areas), click the Set Button, and then click the
Close Button.

$971d seuas-p 93ST3N 01 Bundsuuo) g-9

Modify Value X

Device/Label |BuFFer TlErnory | 2
&

Device/Label &
Dis = 3
Q

Data Type |Wurd[5igned] j g
f+ DEC = ~ S

Yalue Q) = [ Set ] 3
" HE® S = g

Settable Range g'

-3276E ko 32767

Execution Resulk <<

Execution Result

Device/Label Data Type Setting Walue

Feflect b Input Column Delete(C) |

(3) We will confirm that the download areas have been initialized.
When initialization is completed, DO (Response Flag) will change to 1 (Normal End) and
D15 (Request Flag) will automatically change to 1 (Enable Writing). Check the download
area to see if it has been initialized to the values given in the above table.
Confirm this for the No. 1 and No. 2 Controllers as well.
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6 Programless Communications

(4) We will change the set point for the No. 0 Controller.

Double-click D17 (Set Point) in the Device Memory Dialog Box, enter 100 (64 hex) for the
value, click the Set Button, and then click the Close Button. Confirm that DO (Request Flag)
remains at 1 (Enable Writing) and that the SV Display on the No. 0 Controller changes to
100.

Confirm this for the No. 1 and No. 2 Controllers as well.

Modify Value |
Device/Label |BuFFer Memory |
Device/Label

D17

Daka Type |w|:|rd[5igned]

&

E2
S E—
i — —

Settable Range
-32760 o 32767

Execution Result << |

Stopping the ESCC Controllers

1)

()

We will run the No. 0 Controller.

Change the RUN/STOP parameter (F-5) in the operation level of the E5CC to RUN (FLN).
For a Controller with event inputs, the Event Input 2 Assignment parameter (£ -Z) in the
initial setting level is set to RUN/STOP (5L aF), so the RUN/STOP parameter will not be dis-
played. Change the Event Input 2 Assignment parameter to NONE (Na/NE), and then
change the RUN/STOP parameter to RUN.

We will switch the No. 0 Controller to STOP.

In the Device Memory Dialog Box, make sure that D15 (Request Flag) is 1 (Enable Writing)
and then double-click D16 (Operation Command Code). Select the HEX Option, enter 0101
hex (STOP), click the Set Button, and then click the Close Button. D16 will change to 0, DO
(Response Flag) will remain at 1 (Enable Writing), and “STOP” will be displayed on the No.
0 Controller. Confirm this for the No. 1 and No. 2 Controllers as well. For details on other
operation command codes, refer to 6-3-4 Operation Command Codes.
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6 Programless Communications

6-7 Connecting to MELSEC-FX-series
PLCs

|
This function is supported only for E5[]C version 2.1 or later.

6-7-1 Configuration and Procedure

The following configuration is used as an example in giving the setup and application procedures for
programless communications.

¢ All of the E5CC Controllers must be the same model. (Copying parameter settings is not possible if
the models are different.)

e DO to D89 are used in the PLC memory. The default ESCC parameter allocations are used.

e A USB A/mini-B cable is used.

Terminating resistance switch FX3U-485ADP-MB
FX3S
L4

330Q
OPEN Set to 110 Q. o E5CC E5CC
110Q I\ ° = No.0 No.1
\I'I &
Commerecially E [—
= JIC

PV

L

available USB H <
cable

%

©

GX Works2
Programming
Software

] I st

IBM PC/AT or compatible Es e @ & v A & @ & v A
o ooo (oNeNoleol®)

— —

RS-485

Note: Refer to the GX Works2 Installation Instructions (BCN-P5713 ) for information on installing the GX Works2
and to the GX Works2 Version 1 Operating Manual (Common) (SH-080779ENG) for information on installing
the USB driver.

The application procedure is given below.

F START J
¥

Wire the network. Wire the FX3U-485ADP-MB to the ESCC Controllers.
Set up the PLC. Use GX Works2 to set up communications on the FX3U-485ADP-MB

to enable communicating with the E5CC Controllers.

«

Set up the E5[IC Controllers. Set up programless communications in the ESCC Controllers.

-

Check operation. Use GX Works2 to confirm that programless communications are operating.

«

E5[C Digital Temperature Controllers Communications Manual (H175) 6-49

$97d saues-X4-93ST3 01 Bunosuuo) 7-9

2INpadoid pue uoneinBiyuoy |-7-9




6 Programless Communications

6-7-2 Wiring
Set the terminating resistance switch on the front panel of the FX3U-485ADP-MB to 110 Q.

330Q
OPEN
110Q

Wire the FX3U-485ADP-MB to the E5CC Controllers as shown below.

120 Q (1/2 W)
FX3U-485ADP-MB Shield B(+) Shield /B(:)\ Shield B(+) terminating resistance
e : 1 s ‘ 1 e ‘ 1
RDAO/E v T\ T\ T\
RDB| ([ Ce& L I B W LI B N R BN
NN — — 14 — — 14 — — 14
SDA \ Lo A \_/ [, o U LA \_/
O E> AO) AC) AC)
SDB| O|[_ef E5CC E5CC E5CC
SG| O Ij No.0 No.1 No.2
Note: 1 Use a terminating resistance of at least 54 Q.

2 The maximum transmission distance is 500 m.
3 For wiring methods, refer to 4.5.1 One-pair wiring under D.Computer Link in the FX Series User’'s Manual,
Data Communication Edition (JY997D16901).

6-7-3 PLC Setup

Set up communications on the FX3U-485ADP-MB to enable communicating with the ESCC Controllers.
PLC operation will stop and the power supply will be cycled during the setup procedure. Make sure that
this will not create any problems in the controlled system.

Connecting to the PLC

(1) Connect the computer to the FX-series CPU Module with a USB cable and then start
GX Works2.

(2) Select Online — Read from PLC from the menu bar.

fBE MELSOFT Series GX Works2 (Untitled Project)
! Project  Edit  Find/Replace  Compile  3@w | Online | Debi)l  Diagnostics  Tool  window  Help

=1 = R o - |£ Eeadfrom@ | m |

e TR R o e ke

Werify with PLC... .

: Navigation 1 x

Remaokte Cperation...

(3) Select FXCPU, and then click the OK Button.

PLC Series Selection
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6 Programless Communications

(4) Double-click the Serial USB Icon, select the USB Option, and click the OK Button.

Transfer Setup Connection1

lof

PC side I/F Serial Setting
CCIE Cont

« Rs-z32C |
MET{10(H)
Board (include Fr-USB-AWw | FrIU-USE-BD)
Cancel

Serial CC IE Cont CC-Link Ethernet C IE Field () Series MET(II} FLC
USE MET/10(H) Board Board Board Bus Board Board :
Board JJ

COM COM 1 Transmission Speed | 115.2kbps

g L] B

FLC CCIE Cont CC-Link Ethernet C24 GOT C IE Field C IE Field
Module METJ10(H) Module Module Master/Local  Communication
Module Module Head Module J_J

PLC Made | FaCPU

;:l ﬂ Connection Channel Lisk. .. ‘

$97d saues-X4-93ST3 01 Bunosuuo) 7-9

Mo Specification Other Station Cther Station 2
(Single: Metwaork) (Co-existence Metwark) PLC Direct Coupled Setting
Conneckion Tesk
Time Quk (Sec.) Retry Times
J J J J J e
CCIECont  (CCIE Field Ethernet CC-Link 24
MET{10{H}) System Image.. .

il o

TEL {FRCPUY... ‘

| 0 0 0 N [ = D ]

dmes O1d €-2-9
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6 Programless Communications

(6) Click the Parameter + Program Button and then click the Execute Button.

Online Data Operation

i~ Connection Channel Lisk

] Serial Port PLC Module Connection{LUISE) Systemn Image. ..

€ Write € Yerify € Delete
& PLC Module ] Execution Target Datal Mo f Yes )
Tite |
l Maodule Data ‘ameter-+Pro Seect All !Cagcel All Selections]

Module Mame/Data Mame | Tile{Project Mame | Target | Detail | Last Change Target Memaory | Size
PLC Diaka Program Memary.. .
ProgramiPragran File)
AT
. Il &k Parameter
? PLC Parameter
- [ Device Mamory L] Detail |
ﬂ Device Data/File Register ]

Mecessary Setting Mo Setting [ Already Set ) Set if it is needed( Mo Sething | Already Set )

Refresh
Related Functions == 1 Gxecum) Close ]

(7) When the set values have been read, click the Close Button. Also close the above
dialog box.

Read from PLC

~--
ANENENERENENEREERD 212
AENNENENDNENDNEERE  tooi00%

Parameter Read | Completed
Program (MAIM) Read : Completed
Read From PLZ : Completed

[ when processing ends, dose this window automatically.,
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6 Programless Communications

Setting Up Communications for the Special Communication Adapter
(1) Double-click PC Parameter. The FX Parameter Setting Dialog Box will be displayed.

: Mavigation o x

l} alobal Cevice Comment
+| i Program Setting

(2) We will change the communications settings for CH1.
Click the PC System Setup (2) Tab, change the following settings, and click the Finish
Setup Button. Use the defaults settings for the other parameters.

e Operate Communication Setting: Selected.

¢ Protocol: Dedicated Protocol

e Parity: Even

e Stop Bit: 2Bit

¢ Transmission Speed: 38,400

e H/W Type: RS-485

* Sum Check: Selected.

* Transmission Control Procedure: Form4 (With CR, LF)

$97d saues-X4-93ST3 01 Bunosuuo) 7-9

FX Parameter

3

]
IMermnary Capacity ]Device ]PLC Marne ]PLC Syskeril)  PLC Systemi2) |Specia| Function Elock ]Positioning | 3
o
—
CH1 hd (@)
The setting contents are cleared when unchecked. 7))
v Operate_ - (when communicate with QX Warks2, GOT, etc, by PLC using optional board For B ete,, @
Fd| Conminesiien the DE120 special register of PLC must be 0 cleared, and must be unchecked. ) c
Setking o
Prokocal
Dedicated Protocal - ™
Data Length HW Type
7Bit - |R5-485 ~|
Parity Control Mode
Even = Invvalid
Stop Bit
ZEit o
Transmission Speed Transmission Conkrol Procedure
33400 | (opey |Farmatuwith CR,LF) |
Station Mumber Setting
B o[ {00H--0FH}
Time Cut Judge Time
& 1 % 10ms (1--255)
Print window. .. | Print Window Preview | Default | Check | End | Cancel |

Note: If you change the station number setting, refer to 6-2-7 Communications Node Number
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6 Programless Communications

(3) Select Online - Write to PLC. A dialog box to write the set values will be displayed.

[BF MELSOFT Series GX Works2 (Untitled Project)

! Project  Edit

NDEBAl e

Find/Replace

Oriline DDetug
s ﬁ N 4'-] Read from PLC...

Compile  Wigw ¢ Diagnostics  Tool

e o =) R T | - i

|5< Write ko PLCD

: Mavigation

ox

T r——pran

Project

Yerify with PLC, ..

Femokte Operation. ..

(4) We will write set values to the PLC.
Confirm that PC Parameters is selected and click the Execute Button.

Online Data Operation

X

1~ Connection Channel Lisk

| I Serial Port PLC Module Connection{USE)

System Image... i ‘

&) PLC Module |

« Write

" Werify

Execution Target Datai Mo Yes )

Tite |

2213 editData

Parareter+Progranm | Select Al I Cancel all Selectionsl

Module Mame(Data Mame

Title | Target | Detail | Last Change Target Memory | Size |

Program Memory D,

ProgramiPragram File)
S maty
|4 Parameter
‘P PLC Parameter
! [EB‘GIo'baI Device Comment
Y COMMENT
i .'_—[ﬂ Device Memnary

S mamm

Mecessary Setting{ Mo Setting f  Already Set 3

2013(10/23 10:00:29 1 Steps

(][] =] <]

2013(10/23 09:50:24

Detail I 2013(10{23 09:50:25
Dietail |

2013/10/23 09:50:25

opcn

Setif it is needed] Mo Setbng [ Already Sek )

Program Size

1 Skeps|

4,000 Skeps

Refresh I

Related Functions ==

{
Gxecu@ Close J
™~ |
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6 Programless Communications

(5) We will write set values to the PLC.
When the following dialog box is displayed, click the Close Button to close it and cycle the
power to the PLC.
This completes the PLC setup procedure. You will use GX Works2 to check operation, so
leave it online.

Write to PLC
|..:;..;9c1._._r;.11.z.u.u;.

s

ANENENENENENENEEN 2j2
ANEENNNNDNDNNEEEEE o000

Parameter Write | Completed
Praagrarn (MAIN \Wrike  Campleted
Write ko PLC @ Completed

$97d saues-X4-93ST3 01 Bunosuuo) 7-9

[ When processing ends, cose this window aukarnatically,

6-7-4 ES5[IC Controller Setup

Set up programless communications. Perform the procedure that is given in 6-4-4 E5@C Controller
Setup.

dnjes J9|0u0D OIS #-2-9

6-7-5 Checking Operation

Perform the checking operation given in 6-6-5 Checking Operation.
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6 Programless Communications

6-8 Connecting to Keyence KV-series

PLCs

6-8-1

This function is supported only for ESLIC version 2.1 or later.

Configuration and Procedure

The following configuration is used as an example in giving the setup and application procedures for
programless communications.

¢ All of the E5CC Controllers must be the same model. (Copying parameter settings is not possible if
the models are different.)

e DMO to DM89 are used in the PLC memory. The default ESCC parameter allocations are used.

e A commercially available USB2.0, A/B cable is used.

| Turn ON the terminator switch.

[ 4
KV-700 KV-L21V

Commercially
available USB
cable

IBM PC/AT or compatible

(o
&)
KV STUDIO
Programming
Software

Note: Refer to the KV STUDIO User's Manual for the installation procedures for the KV STUDIO and USB driver.

RS-485

The application procedure is given below.

C START >
¥

Wire the network. Wire the KV-L21V to the E5CC Controllers.
Set up the PLC. Use KV STUDIO to set up communications on the KV-L21V to enable

communicating with the E5CC Controllers.

-

Set up the E5[IC Controllers. Set up programless communications in the ESCC Controllers.

-

Check operation. Use the KV STUDIO to confirm that programless communications are operating.

"
9
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6 Programless Communications

6-8-2 Wiring

Set the terminator switch on the front panel of the KV-L21V to TERM and wire the ESCC Controllers as
shown below.

SG SR SR@)
120 Q (1/2 W)
O Shield B(+) Shield B(+) Shield B(+) terminating resistance
| alalaieiets AN RIS W W Gt AN OO W W Sttt L0
P ; ‘: ; ‘: -l ‘: : ‘: el ‘: : ‘: P
O L S N R U Mo S IV
U VLN \14) Nl N \1:‘/ VLN 4
AL) AR) AL)
E5CC E5CC E5CC
No.0 No.1 No.2

Note: 1 Use a terminating resistance of at least 54 Q.
2 The maximum transmission distance is 500 m.
3 For wiring methods, refer to 2-6 Connecting External Devices in the KV-L21V Serial Communication Unit
User’s Manual (254GB).

6-8-3 PLC

Setup

Set up communications on the KV-L21V to enable communicating with the ESCC Controllers.
The procedure to use when you create a new project is given below. If you use an existing project, set
up communications after you read the data from the PLC.

M

(2

3)

4

®)

(6)
)

Connect the computer to the KV-series CPU Module with a USB cable and then start
KV STUDIO.

Select Communication Setup — Communication Settings from the Monitor/Simulator
Menu on the KV STUDIO.

When the communications setup is displayed, select USB for the computer
communications port and click the OK Button.

Select New Project from the File Menu, specify the KV-700, enter a project name, and
click the OK Button.

A Unit Configuration Confirmation Dialog Box will be displayed. Click Read Unit
Configuration.

The Unit Editor will be displayed. Double-click the KV-L21V and click the Unit Setup
(2) Tab. Make the following settings for port 2 and click the OK Button. Use the
default values for other settings.

e Operating mode: Protocol mode 4

Interface: RS-485 (2-wire)

Baud rate: 57,600 bps

Data bits: 7 bits

Stop bits: 2 bits

Checksum: Use

Select PLC Transfer from the Monitor/Simulator Menu to write the settings.

The Program Transfer Dialog Box will be displayed. Click the Execute Button. The
settings will be written.

This completes setting up the PLC. Operation will be checked next, so leave the KV STU-
DIO running.
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6 Programless Communications

6-8-4 ES5[IC Controller Setup

Set up programless communications. Perform the procedure that is given in 6-4-4 E5@C Controller
Setup.

6-8-5 Checking Operation

The SP and RUN/STOP status of the E5LIC Controllers will be changed to check operation. Make sure
that this will not create any problems in the controlled system.

® Checking E5CC Monitor Values
(1) Place the PLC into Monitor Mode.
Select Monitor Mode from the Monitor/Simulator Menu on the KV STUDIO.

(2) The PLC Memory Dialog Box will be displayed.
Select Batch Monitor Mode from the Monitor/Simulator Menu on the KV STUDIO.

(3) Change the display format to make the values easier to check.
Select the first display format and change it to Signed decimal 16 bits.

(4) We will check the ESCC monitor values.
The area where monitor values are checked is called the upload area.
DMO to DM14 is the upload area for the No. 0 Controller, DM30 to DM44 is the upload area
for the No. 1 Controller, and DM60 to DM74 is the upload area for the No. 2 Controller.
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6 Programless Communications

With the default settings, the following parameters are set for the upload areas.
Check the values in the upload areas to see if they are the same as those that are given in

the following table. (It is not necessary to check address for which “---” is given in the Value
column.)
No.0 No.1 No.2 Parameter Value
DMO DM30 DM60 Response Flag (fixed) 0
DM1 DM31 DM61 Communications Status (fixed) | Alternates between 0 and 1.
DM2 DM32 DM62 Communications Monitor -
Parameter
DM3 DM33 DM63 Status (Upper Word)
DM4 DM34 DM64 Status (Lower Word)
DM5 DM35 DM65 Status 2 (Upper Word)
DM6 DM36 DM66 Decimal Point Monitor ---
DM7 DM37 DMe7 Process Value Process Value *
DM8 DM38 DM68 Internal Set Point ---
DM9 DM39 DM69 Heater Current 1 Value Monitor | ---
DM10 DM40 DM70 MV Monitor (Heating)
DM11 DM41 DM71 Not used.
DM13 DM43 DM73 Not used.
DM14 DM44 DM74 Do not use (reserved).

*  If the default settings are used and a sensor is not connected, the PV display on the E5CC will show an input
error (5.EFF) and the process value in the upload area will be 1320 (528 hex).

® Changing E5CC Settings
(1) We will check the area that is used to change E5CC set values.
The area that is used to change the set value is called the download area.
DM15 to DM29 is the download area for the No. 0 Controller, DM45 to DM59 is the
download area for the No. 1 Controller, and DM75 to DM89 is the download area for the No.

2 Controller.

E5[C Digital Temperature Controllers Communications Manual (H175)
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6 Programless Communications

With the default settings, the following parameters are set for the download areas.

No.0 No.1 No.2 Parameter Value (E5CC default settings)
DM15 DM45 DM75 Request Flag (fixed) 1 (0001 hex)
DM16 DM46 DM76 Operation Command Code 0 (0000 hex)

(fixed)
DM17 DM47 DM77 Set Point 0 (0000 hex)
DM18 DM48 DM78 Proportional Band 80 (0050 hex)
DM19 DM49 DM79 Integral Time 233 (00E9 hex)
DM20 DM50 DM80 Derivative Time 40 (0028 hex)
DM21 DM51 DM81 Alarm Value 1 0 (0000 hex)
DM22 DM52 DM82 Alarm Value Upper Limit 1 0 (0000 hex)
DM23 DM53 DM83 Alarm Value Lower Limit 1 0 (0000 hex)
DM24 DM54 DM84 Alarm Value 2 0 (0000 hex)
DM25 DM55 DM85 Alarm Value Upper Limit 2 0 (0000 hex)
DM26 DM56 DM86 Alarm Value Lower Limit 2 0 (0000 hex)
DM27 DM57 DM87 Heater Burnout Detection 1 0 (0000 hex)
DM28 DM58 DM88 Process Value Input Shift 0 (0000 hex)
DM29 DM59 DM89 SP Ramp Set Value 0 (0000 hex)
(2) We will initialize the download areas with the set values from the E5CC Controllers.

3)

4)

The download areas have not been initialized, so we will initialize them with the set values
from the E5CC Controllers.

Double-click DM15 (Request Flag) on the Batch Monitor Dialog Box, enter 2 (Initialize
Download Areas), and press the Enter Key.

We will confirm that the download areas have been initialized.

When initialization is completed, DMO (Response Flag) will change to 1 (Normal End) and
DM15 (Request Flag) will automatically change to 1 (Enable Writing). Check the download
area to see if it has been initialized to the values given in the above table.

Confirm this for the No. 1 and No. 2 Controllers as well.

We will change the set point for the No. 0 Controller.

Double-click DM17 (Set Point) on the Batch Monitor Dialog Box, enter 100 (64 hex) as the
value, and press the Enter Key. Confirm that DMO (Request Flag) remains at 1 (Enable
Writing) and that the SV Display on the No. 0 Controller changes to 100.

Confirm this for the No. 1 and No. 2 Controllers as well.

® Stopping the E5CC Controllers

M

()

We will run the No. 0 Controller.

Change the RUN/STOP parameter (7-5) in the operation level of the E5CC to RUN (FLN).
For a Controller with event inputs, the Event Input 2 Assignment parameter (£ -Z) in the
initial setting level is set to RUN/STOP (5t aF”), so the RUN/STOP parameter will not be dis-
played. Change the Event Input 2 Assignment parameter to NONE (NaNE), and then
change the RUN/STOP parameter to RUN.

We will switch the No. 0 Controller to STOP.

Change the display format to Hexadecimal 16 bit on the Batch Monitor Dialog Box. Then,
confirm that DM15 (Request Flag) is 1 (Enable Writing), double-click DM16 (Operation
Command Code), enter 0101 hex (Stop), and press the Enter Key.

DM16 will change to 0, DMO (Response Flag) will remain at 1 (Enable Writing), and “STOP”
will be displayed on the No. 0 Controller.
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6 Programless Communications

Confirm this for the No. 1 and No. 2 Controllers as well.
For details on other operation command codes, refer to 6-3-4 Operation Command Codes.

S$97d Salas-\)| aduakay o} buiosuuon g-9
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Component Communications

This section describes component communications for the E5[IC.
Component communications are not supported by version 1.0 of the ESCC/EC.

7-2
7-3

Component Communications .............cciiiiiiiiiiinnnrrnnnns 7-2
7-1-1  Introduction . . ... .. e 7-2
T-1-2  WiNNG o e 7-2
7-1-3  EBLIC SetUP . oottt 7-3
Operation for Component Communications ........................ 7-5
Troubleshooting ...........coiiiiiiiii i ittt snaenns 7-6
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7 Component Communications

7-1 Component Communications

7-1-1  Introduction

You can use component communications to connect two or more E5[IC Controllers via RS-485 and
then change the set points or RUN/STOP status for all of the Controllers at the same time. If you
change the set point or RUN/STOP status of the master (i.e., the Controller with a communications unit
number of 0), the set points or RUN/STOP status of all of the slaves (i.e., the Controllers with communi-
cations unit numbers other than 0) that are connected via RS-485 will change automatically. When you
change the set points, the set point from the master can be multiplied by a factor or offset at each slave.
You can also copy the parameter settings in the master to the slaves.

FTLLLLE]
un®
s

.
.

. e, All slaves from 1 to n are
/\ ", automatically changed in
Master changed to Yo, order to RUN status.
N

o 2@ ~
Coooo
o T

0: Master 1: Slave n: Slave

v
Up to 32 Controllers

The set point of each
Set point of master slave can be calculated.

changed to 100.

0: Master 1: Slave n: Slave
Note: To use component communications, the input type and, if an analog input is used, the decimal point position
must be set to the same values for all of the E5[JC Controllers. The operation will not work correctly if the

position of the decimal point is different.

7-1-2  Wiring

Wire the E5LIC Controllers as shown below.

E5CC/EC/AC
120 Q (1/2 W) 120 Q (1/2 W)
terminating resistance B(+) B(+) B(+) B(+) terminating resistance
e & (o oF
® ® ®
14 14 14 Jrmpmmmmmmmaan
N N
Al) Al) AQ) A(-)
No.0 No.1 No.2 No.n
E5SDC
120 Q (172 W) 120 Q (172 W)
terminating resistance B(+) B(+) B(+) B(+) terminating resistance

I
OO
%
@

>

L

ES
1

z
o
o
z
o
z
o
n
z
o
=]
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7 Component Communications

E5GC

120 Q (1/2 W) 120 Q (1/2 W)
terminating resistance B(+) B(+) B(+) B(+) terminating resistance
’—:I*—@ O, O @—E—‘

® ® O F — GH

/ N

A(-) A A AG)

No.0 No.1 No.2 No.n

7-1-3 E5LIC Setup

The parameters that are used for component communications are shown with a gray background in the
following diagram. All of these parameters are displayed if you set the Protocol Setting parameter to
L MP. (Some of the parameters are always displayed.)

This section describes the parameters that are used to calculate the set point. The other parameters
are the same as for programless communications. Refer to 6-2 E5@C Setup. To use component com-
munications, the input type and, if an analog input is used, the decimal point position must be set to the
same values for all of the E5[JC Controllers. The operation will not work correctly if the position of the
decimal point is different.

Power ON | Adjustment Level |

Press (@ Key
v for less than 1 s.

| Operation Level [
A

@

E,Sg AT Execute/Cancel
SFF
=

LMWE| Communications
M| Writing*

| L. Ady| Adustment Level
34| Display

suonesunwwo) Jusuodwo?d -2

Press (©) Key Press ©) Ke:
for at least 3 s. for at Iéast 1ys.

| Communications Setting Level
Press (©) Key
A4 for less than 1 s. . ~
— - PSEL Protocol Setting _n‘
Initial Setting Level |4 > o &
1@
CN-E Na| Communications m
5 Unit No.* 0l
(@]
Communications n
Baud Rate* S_D'_
) c
©

CdlE| Send Data Wait
Time*

Highest
Communications SP Slope
Unit No. ;

Receive Data

Wait Time 15| SP Offset

Copy

*  These parameters are displayed regardless of the setting of the Protocol Setting parameter.
Note: The Communications Data Length, Communications Stop Bits, and Communications Parity parameters in
the communications setting level are not displayed.
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7 Component Communications

SP Calculations

The set point (SP) of a slave can be calculated from the set point of the master as shown below. The
slave performs the calculation only during operation. The value is not written to the slave if it exceeds

the set point limiter.

During operation: Slave SP = Master SP x SP Slope + SP Offset
When stopped: Slave SP = Master SP

Communications Setting Level

Display condition: The Protocol Setting parameter must be set to LM and the Communications Unit No.
parameter must not be set to 0 (0 = master).

Parameter name Displayed Setting range Unit Default
characters
SP Slope SPS 0.001 to 9.999 None 1.000
SP Offset SPa5 Temperature input: —199.9 to 999.9 EU 0.0

Analog input: —1,999 to 9,999*

*

The decimal point position depends on the Decimal Point parameter setting.
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7 Component Communications

7-2 Operation for Component
Communications

Only two parameter settings can be sent from the master to the slaves: the Set Point (SP) and the
RUN/STOP parameters.

If the set point or the RUN/STOP status is changed at the master, the new value is sent to the slaves
starting with the slave with communications unit number 1 and continuing on to the slave with the high-
est communications unit number. The master sends values only during operation. Values are not sent
while in the initial setting level.

If the set point or the RUN/STOP status is changed again while sending a previous value to the slaves,
the original value will not be transferred correctly. Always wait for a value to be sent to all of the slaves
before you change the set point or RUN/STOP status again.

Component
Levels .
communications
Operation level, adjustment level, manual control level, Setting area 0 Operates
monitor/setting item level, and protect level
Initial setting level, communications setting level, advanced Setting area 1 Stops
function setting level, and calibration level

For component communications, the master sends the value in order starting from slave 1. There will
be a delay of up to 30 ms between when the set point or RUN/STOP status is sent to all of the slaves. If
this delay is too long, consider using event inputs to change the set points or to change the RUN/STOP
status.

If communications with a slave fail, the master will retry communications twice. If communications still
fail, it will move to processing the next slave. To see if the value was sent correctly, check the display of
the Set Point or STOP parameter on each slave.

suoljediunwwo Juauodwod Joy uonesado g-2

N

® Exception Processing

e If the multi-SP is changed, the set point is sent to each slave.
¢ This function is disabled in the following cases:
e During operation with a remote SP
e When changing the set point for SP tracking
e SPs are not calculated when operation is stopped.
¢ The value from the master is not received in the following cases.
* When the set point from the master or the results of set point calculation exceeds the set
point limiter of the slave.
* When Communications Writing parameter is set to “OFF”
* When RUN/STOP is assigned to an event input (Changes in the set point will be
received.)
¢ When a communications error occurs three times in a row

Master

Slaves
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7 Component Communications

7-3 Troubleshooting

Possible problems that can occur with component communications and corrective actions are given in
the following table.

Status Cause and corrective action Page
The set point or RUN/STOP status | The wiring to the slave is not correct. 7-2
will not change for a slave (i.e., a The communications settings for the slave are not 7-3
Controller with a communications correct.
unit number other than 0). * The Protocol Setting parameter is not set to £ !F.

e The Communications Unit No. parameter is set to
the same value as another slave.

* The setting of the Communications Baud Rate
parameter is not the same as the other slaves.

* The Highest Communications Unit No. parameter
is not set to the highest communications unit
number that is actually set.

e The Communications Writing parameter is set to
OFF.

€ When the RUN/STOP Does Not Change 7-5

RUN/STOP is assigned to an event input for the

slave.

€ When the Set Point Does Not Change 7-4

The set point from the master or the results of set 7-5

point calculations exceeds the set point limiter of the

slave.

The set points or the RUN/STOP The wiring to the master (i.e., the Controller with 7-2

status will not change for any of the | communications unit number 0) is not correct.

slaves. The communications settings in the master are not 7-3

correct.

* The Protocol Setting parameter is not set to £ MF.

e The Communications Unit No. parameter is not set
to 0.

e The Communications Baud Rate parameter is not
set to the same value as the slaves.

* The Highest Communications Unit No. parameter
is not set to the highest communications unit
number that is actually set.

The set point is not calculated. e The SP Slope or SP Offset parameter is not set 7-4
correctly.

* The set point was changed at the master when the
slave was stopped (setting area 1).

It is sometimes not possible to There may be noise interference. Connect 7-2
change the set points or RUN/STOP | terminating resistance to both ends of the
status. communications line.

Note: For information on other problems, refer to A-2 Troubleshooting.
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A-1 ASCII List

——
b8

bzl oo |0 |O |1 ]|1]|1]H1

b6 | 0|0 |1 |1 ]0]|O0]| 1]

b5/ 0|1 |0 |1 ]0]|1]|0]H

b8[b7|06|b5| b4 | b3 | b2 | b1 RC o|1|2|3|4|5]|6]|7

- 0O|0|0]|O O [INULIDLE|sPACE| O | @ | P | “ | p

}% o0 |01 1 |SOHpC1| ! |1 |A|Q|a|q

g o|lof1]o 2 |sTxjpc2| ” |2 |B|R|b|r

00| 1] 1 3 [ETX|DC3| # |3 |C | S |c | s

ol1]|0]0O0 4 [EOTIDC4| $ | 4 |D | T |d |t

01|01 5 ENQNAK| % | 5 |E [ U | e | u

o1 |1]o0 6 IACKISYN| & | 6 | F |V | f |V

o1 |1 ]1 7 [BELIETB| ’ | 7 |G |W | g |WwW

110010 8 IBSICAN| (| 8 |H| X | h|X

11001 9 [HTIEM| ) |9 | 1 |Y |i]y

110|1]0 A|LFISUB| * | : |J | Z|j |z

110 (1|1 B|VITESC|+|; | K| [| k]| {

1]1]0]o0 C|FFIFS| , | <|L|X]|I]]

111101 D [CRIGS| - |=|M|] |m|}

1{1]1]o0 E [SO |RS >IN| " |n|~

101 1] 1 FlsSljus|.~|?|0]| _|o DEL
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A-2 Troubleshooting

|
Before Requesting Repairs

If communications are not functioning properly, check the items in the following table before requesting
repairs. If normal operation cannot be restored even after checking everything, return the product to
your OMRON representative.

Problem: Communications are not possible or communications errors occur.

Item Confirmation Page
The communications wiring is not | Correct the wiring. 1-4
correct.
The communications line has Connect the communications line securely and tighten the | ---
become disconnected. screws.
The communications cable is Replace the cable.
broken.
The communications cable is too | The total cable length is 500 m maximum for RS-485 1-4
long. communications.
The wrong communications cable | Use a shielded, AWG24 to AWG18 (cross-sectional area of | 1-4
has been used. 0.205 to 0.823 mm?) twisted-pair cable for the
communications cable.
Too many communications When 1:N, RS-485 communications are used, a maximum | 1-4
devices are connected to the of 32 nodes may be connected, including the host node.
communications path. E
An end node has not been set at | Set or connect terminating resistance at each end of the 1-4 =
each end of the communications | line. If the E5LIC is the end node, 120-Q (1/2-W) g_
line. terminating resistance is used. Be sure that the combined )
resistance with the host device is 54 Q minimum. 3
The specified power supply Supply the specified power supply voltage. %—
voltage is not being supplied to @
the Controller.
The specified power supply Supply the specified power supply voltage.
voltage is not being supplied to
an Interface Converter (e.g., the
K3SC).
The same baud rate and Set the same values for the following on all nodes: baud 1-2
communications method are not | rate, protocol, data length, stop bits, and parity.
being used by all of the
Controllers, host devices, and
other nodes on the same
communications line.
The unit number specified in the | Use the same unit number. 2-2
command frame is different from 4-2
the unit number set for the
Controller.
The same unit number as the Set each unit number for only one node. 1-4
Controller is being used for
another node on the same
communications line.
There is a mistake in Use a line monitor to check the commands.
programming in the host device.
The host device is detecting the | Shorten the send data wait time in the Controller or 1-5
absence of a response as an increase the response wait time in the host device.
error before it receives the
response from the Controller.
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ltem Confirmation Page
The host device is detecting the | The Controller does not return responses for broadcast or | 2-2
absence of a response as an software reset commands. 2-17
error after broadcasting a 4-2
command or sending a software 4-14
reset command.
The host device sent another Always read the response after sending a command
command before receiving a (except for broadcast or software reset commands).
response from the Controller.
The host device sent the next Wait for at least 2 ms after receiving a response before 1-2

command too soon after
receiving a response from the
Controller.

sending the next command.

The communications line became
unstable when the Controller’s
power was turned ON or
interrupted, and the host device
read the unstable status as data.

Initialize the reception buffer in the host device before
sending the first command and after turning OFF the
power to the Controller.

The communications data was
corrupted by noise from the
environment.

Try using a slower baud rate.

Separate the communications cable from the source of
noise.

Use a shielded, twisted-pair cable for the communications
cable.

Use as short a communications cable as possible and no
not lay or loop extra cable.

Do not run the communications cable parallel to a power
line to prevent inductive noise.

If noise countermeasures are difficult to implement, use an
Optical Interface.
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Terms and Conditions of Sale

OMRON

1.

oo

7.

9.

10.

11.

12.

Offer; Acceptance. These terms and conditions (these "Terms") are deemed
part of all quotes, agreements, purchase orders, acknowledgments, price lists,
catalogs, manuals, brochures and other documents, whether electronic or in
writing, relating to the sale of products or services (collectively, the "Products")
by Omron Electronics LLC and its subsidiary companies (“Omron”). Omron
objects to any terms or conditions proposed in Buyer's purchase order or other
documents which are inconsistent with, or in addition to, these Terms.
Prices; Payment Terms. All prices stated are current, subject to change with-
out notice by Omron. Omron reserves the right to increase or decrease prices
on any unshipped portions of outstanding orders. Payments for Products are
due net 30 days unless otherwise stated in the invoice.
Discounts. Cash discounts, if any, will apply only on the net amount of invoices
sent to Buyer after deducting transportation charges, taxes and duties, and will
be allowed only if (i) the invoice is paid according to Omron’s payment terms
and (i) Buyer has no past due amounts.
Interest. Omron, at its option, may charge Buyer 1-1/2% interest per month or
the maximum legal rate, whichever is less, on any balance not paid within the
stated terms.
Orders. Omron will accept no order less than $200 net billing.
Governmental Approvals. Buyer shall be responsible for, and shall bear all
costs involved in, obtaining any government approvals required for the impor-
tation or sale of the Products.
Taxes. All taxes, duties and other governmental charges (other than general
real property and income taxes), including any interest or penalties thereon,
imposed directly or indirectly on Omron or required to be collected directly or
indirectly by Omron for the manufacture, production, sale, delivery, importa-
tion, consumption or use of the Products sold hereunder (including customs
duties and sales, excise, use, turnover and license taxes) shall be charged to
and remitted by Buyer to Omron.
Financial. If the financial position of Buyer at any time becomes unsatisfactory
to Omron, Omron reserves the right to stop shipments or require satisfactory
security or payment in advance. If Buyer fails to make payment or otherwise
comply with these Terms or any related agreement, Omron may (without liabil-
ity and in addition to other remedies) cancel any unshipped portion of Prod-
ucts sold hereunder and stop any Products in transit until Buyer pays all
amounts, including amounts payable hereunder, whether or not then due,
which are owing to it by Buyer. Buyer shall in any event remain liable for all
unpaid accounts.

Cancellation; Etc. Orders are not subject to rescheduling or cancellation

unless Buyer indemnifies Omron against all related costs or expenses.

Force Majeure. Omron shall not be liable for any delay or failure in delivery

resulting from causes beyond its control, including earthquakes, fires, floods,

strikes or other labor disputes, shortage of labor or materials, accidents to
machinery, acts of sabotage, riots, delay in or lack of transportation or the
requirements of any government authority.

Shipping; Delivery. Unless otherwise expressly agreed in writing by Omron:

a. Shipments shall be by a carrier selected by Omron; Omron will not drop ship
except in “break down” situations.

b. Such carrier shall act as the agent of Buyer and delivery to such carrier shall
constitute delivery to Buyer;

c. All sales and shipments of Products shall be FOB shipping point (unless oth-
erwise stated in writing by Omron), at which point title and risk of loss shall
pass from Omron to Buyer; provided that Omron shall retain a security inter-
est in the Products until the full purchase price is paid;

d. Delivery and shipping dates are estimates only; and

e.Omron will package Products as it deems proper for protection against nor-
mal handling and extra charges apply to special conditions.

Claims. Any claim by Buyer against Omron for shortage or damage to the

Products occurring before delivery to the carrier must be presented in writing

to Omron within 30 days of receipt of shipment and include the original trans-

portation bill signed by the carrier noting that the carrier received the Products
from Omron in the condition claimed.

. Warranties. (a) Exclusive Warranty. Omron’s exclusive warranty is that the

Products will be free from defects in materials and workmanship for a period of
twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, express or implied.
(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABIL-

14.

15.

16.

17.

18.

ITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS.
BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. Omron further disclaims all warranties and responsibility of
any type for claims or expenses based on infringement by the Products or oth-
erwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obli-
gation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying
Product, or (iii) repay or credit Buyer an amount equal to the purchase price of
the non-complying Product; provided that in no event shall Omron be responsi-
ble for warranty, repair, indemnity or any other claims or expenses regarding
the Products unless Omron’s analysis confirms that the Products were prop-
erly handled, stored, installed and maintained and not subject to contamina-
tion, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the
use of Products in combination with any electrical or electronic components,
circuits, system assemblies or any other materials or substances or environ-
ments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.
See http://www.omron247.com or contact your Omron representative for pub-
lished information.

Limitation on Liability; Etc. OMRON COMPANIES SHALL NOT BE LIABLE
FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.

Indemnities. Buyer shall indemnify and hold harmless Omron Companies and
their employees from and against all liabilities, losses, claims, costs and
expenses (including attorney's fees and expenses) related to any claim, inves-
tigation, litigation or proceeding (whether or not Omron is a party) which arises
or is alleged to arise from Buyer's acts or omissions under these Terms or in
any way with respect to the Products. Without limiting the foregoing, Buyer (at
its own expense) shall indemnify and hold harmless Omron and defend or set-
tle any action brought against such Companies to the extent based on a claim
that any Product made to Buyer specifications infringed intellectual property
rights of another party.

Property; Confidentiality. Any intellectual property in the Products is the exclu-
sive property of Omron Companies and Buyer shall not attempt to duplicate it
in any way without the written permission of Omron. Notwithstanding any
charges to Buyer for engineering or tooling, all engineering and tooling shall
remain the exclusive property of Omron. All information and materials supplied
by Omron to Buyer relating to the Products are confidential and proprietary,
and Buyer shall limit distribution thereof to its trusted employees and strictly
prevent disclosure to any third party.

Export Controls. Buyer shall comply with all applicable laws, regulations and
licenses regarding (i) export of products or information; (iii) sale of products to
“forbidden” or other proscribed persons; and (ii) disclosure to non-citizens of
regulated technology or information.

Miscellaneous. (a) Waiver. No failure or delay by Omron in exercising any right
and no course of dealing between Buyer and Omron shall operate as a waiver
of rights by Omron. (b) Assignment. Buyer may not assign its rights hereunder
without Omron's written consent. (c) Law. These Terms are governed by the
law of the jurisdiction of the home office of the Omron company from which
Buyer is purchasing the Products (without regard to conflict of law princi-
ples). (d) Amendment. These Terms constitute the entire agreement between
Buyer and Omron relating to the Products, and no provision may be changed
or waived unless in writing signed by the parties. (e) Severability. If any provi-
sion hereof is rendered ineffective or invalid, such provision shall not invalidate
any other provision. (f) Setoff. Buyer shall have no right to set off any amounts
against the amount owing in respect of this invoice. (g) Definitions. As used
herein, “including” means “including without limitation”; and “Omron Compa-
nies” (or similar words) mean Omron Corporation and any direct or indirect
subsidiary or affiliate thereof.

Certain Precautions on Specifications and Use

1.

Suitability of Use. Omron Companies shall not be responsible for conformity
with any standards, codes or regulations which apply to the combination of the
Product in the Buyer’s application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identifying
ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Prod-
uct in combination with the end product, machine, system, or other application
or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases but the following is a
non-exhaustive list of applications for which particular attention must be given:
(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

(i) Use in consumer products or any use in significant quantities.

(iii) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equip-
ment, and installations subject to separate industry or government regulations.
(iv) Systems, machines and equipment that could present a risk to life or prop-
erty. Please know and observe all prohibitions of use applicable to this Prod-
uct.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

4.

ADDRESS THE RISKS, AND THAT THE OMRON’S PRODUCT IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products. Omron Companies shall not be responsible for the
user’s programming of a programmable Product, or any consequence thereof.
Performance Data. Data presented in Omron Company websites, catalogs
and other materials is provided as a guide for the user in determining suitabil-
ity and does not constitute a warranty. It may represent the result of Omron’s
test conditions, and the user must correlate it to actual application require-
ments. Actual performance is subject to the Omron’s Warranty and Limitations
of Liability.

Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Omron’s representative at any time
to confirm actual specifications of purchased Product.

Errors and Omissions. Information presented by Omron Companies has been
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors or omissions.
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