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Notice:

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

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to property.

¥ DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury.

¥ WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

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

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

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

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

ODVA Conformance

This product has been tested by a third party test laboratory officially recognized by the Open
DeviceNet Vendor Association, Inc. and conforms to the ODVA test software Ver. 2.0 to 1.00.

J OMRON, 2000
All rights reserved. No part of this publication may be reproduced, stored in aretrieval 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 con-
stantly 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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About this Manual:

This manual describes DeviceNet (CompoBus/D) and serial communications (using the RS-232C aux-
iliary setting jack) for E5ZE-8@@@D1@B-V2 Multipoint Temperature Controllers and includes the sec-
tions described below. DeviceNet communications are described in part 1 and serial communications
are described in part 2.
Please read this manual carefully and be sure you understand the information provided before
attempting to use DeviceNet communications with an E5ZE Multipoint Temperature Controller.
Read the following manuals before operating a E5ZE-8@@@D1@B-V2 Multipoint Temperature Control-
ler.

E5ZE Multipoint Temperature Controller Operation Manual (Cat. No. HO76)

DeviceNet (CompoBus/D) Operation Manual (Cat. No. W267)

CS1W-DRMZ21 DeviceNet Unit Operation Manual (Cat. No. W380)

DeviceNet PCI Board Operation Manual (Cat. No. W381)

Part 1: DeviceNet Communications

Section 1 provides an overview of remote I/O and Explicit Messages that are supported by the E5ZE
for DeviceNet communications.

Section 2 provides details on installing the E5ZE in a DeviceNet Network and setting the DIP switch.
Section 3 provides details on remote /0 communications, including allocations in the PC, various
operating statuses, flags, and applications.

Section 4 provides details on DeviceNet explicit messages, including command and response for-
mats, the instructions used by the PC to execute DeviceNet explicit message communications, and
tables of set values and measurement values showing setting ranges, default values, data types, and
addresses.

Section 5 provides details on response end codes and indicators used to identify communications
errors.

Section 6 provides programming examples for both CV-series and C200HX/C200HE/C200HG PCs.
The Appendix provides details on multi-vendor applications.

Part 2: Serial Communications

Section 1 provides general information on serial communications and communications checks.
Section 2 provides a list of commands, end codes, and error codes. Information on writing and read-
ing data sets are also provided.

Section 3 describes the basic temperature control commands

Section 4 describes the commands that are used according to the application.

Section 5 describes the commands used for heater burnout and SSR failure detection.

Section 6 describes the commands used for heating and cooling control.

Section 7 describes the commands used for fuzzy control.

Section 8 describes the commands used for starting and stopping operation.

The Appendices provide communications programming examples and an ASCII code list.

¥ WARNING Failure to read and understand the information provided in this manual may
result in personal injury or death, damage to the product, or product failure.
Please read each section in its entirety and be sure you understand the infor-
mation provided in the section and related sections before attempting any of
the procedures or operations given.




Part 1
DeviceNet Communications

This part of the manual provides information required to communi-
cate on a DeviceNet network.



SECTION 1
Overview of Communications Functions

This section provides an overview of remote I/0O and Explicit Messages that are supported by the ESZE for DeviceNet
communications.

1-1 DeviceNE . ... e 4
1-2 ReMOEI/O .o 4
1-3 DeviceNet Explicit Message Communications. . . ..................... 4



Section 1-1

DeviceNet
1-1 DeviceNet
1-2 Remote /O

DeviceNet (CompoBus/D) is a multi-vendor, open-field network that combines
control and information at the machine and line control level. The E5ZE Multi-
point Temperature Controller with DeviceNet communications supports the
following transmission services.

* Remote I/O

» DeviceNet explicit message communications

For details on the methods for connecting and configuring a DeviceNet net-
work, refer to the DeviceNet (CompoBus/D) Operation Manual (Cat. No.
W267).

This part of the manual describes mainly how to operate the E5ZE as a Slave
in a DeviceNet network. It is assumed that the E5ZE is connected to an
OMRON CVM1-DRM21-EV1 DeviceNet Master Unit, C200HW-DRM21-EV1
DeviceNet Master Unit, or CS1W-DRM21 DeviceNet Unit.

When using DeviceNet, use an E5ZE-8@@@D1@B-V2 model.

The remote 1/O function allows I/0O data to be exchanged automatically
between the DeviceNet Master Unit and the E5ZE, without the need of any
special programs. The remote 1/O function enables the following functions in
the E5ZE.

» Reading the process value and different operating statuses.

» Writing set points.

» Executing commands to start and stop temperature control.

1-3 DeviceNet Explicit Message Communications

DeviceNet explicit messages are used to read and write messages for Slaves,
and perform various control operations, according to the program being used
by the host system. DeviceNet explicit message communications enable the
following functions in the E5ZE.

» Reading and writing set values and process values.

 Starting and stopping auto-tuning (AT), and other operating directions.



SECTION 2
Communications Setup

This section provides details on installing the E5ZE in a DeviceNet network and setting the DIP switch.

2-1 CableCONNECLIONS . . ..ottt ettt e e e e e e 6
2-2  CommunicationS Parameters. . . ... oo 6



Cable Connections

Section 2-1

2-1 Cable Connections

Wire the DeviceNet connector as shown in the following diagram. For details
on connecting the Master Unit to the E5ZE, refer to the DeviceNet (Compo-
Bus/D) Operation Manual (Cat. No. W267). Multi-drop connectors cannot be
used to connect the E5ZE to the CompoBus/D Master Unit.

Black (-V)
Blue (CAN low)
Shield

White (CAN high)
Red (+V)

2-2 Communications Parameters

DeviceNet DIP Switch

Be sure to set the following parameters.

* Node Address
Make sure that the E5ZE node address settings and words allocated to the
E5ZE are not the same as those set for any other Slave.

* Baud Rate
Set the same baud rate on the E5ZE and DeviceNet Master Unit.

Pin 1to Pin 6
The node address is set using pins 1 to 6.

Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6
20 2t 22 23 24 2°

Pins 1 to 6 are all factory-set to OFF (node address 00).

s e folafulula o
123

4 56 78 910

Pin 7 and Pin 8
The baud rate is set using pins 7 and 8.

Baud rate Pin 7 Pin 8
125 kbps OFF OFF
250 kbps ON OFF
500 kbps OFF ON
Not used ON ON

Pins 7 and 8 are both factory-set to OFF (baud rate of 125 kbps).

Pin 9
Always set pin 9 to OFF.

Pin 10
When a DeviceNet communications error occurs, set the E5ZE operation as
follows:
ON
Temperature control will continue according to the data that was transmit-
ted immediately before the error occurred.
OFF
Operation is stopped. (Pin 10 is set to ON at the factory.)



Communications Parameters Section 2-2

DeviceNet Communications Error

A DeviceNet communications error indicates a transmission data error or a
connection time-out error between the DeviceNet Master Unit and the E5ZE.



SECTION 3
Remote |/O Communications

This section provides details on remote I/O communications, including allocations in the PC, various operating statuses,
flags, and applications.

3-1 Transmission Contents and Word Allocations .. ...................... 10
32 ReadingProcessValues ...t e 10
33 Reading StatusS. . . ..ot e 11
331 AlAMSEEUS. . . .o 11
3-3-2 AUOtUNINg StatUS . . . .o 11
333 Operaing Status. . ..o oo e 12
3-4 Temperature Control Start/Stop . ... ..o 13
34-1 Startup Operation . .....ovv i e 13
3-4-2 Manual Operation. ........iiii i e 14
35 Writing Set POInts. . ... oo 14
36 Remotel/ODeay TiMe ....oii ittt 15



Transmission Contents and Word Allocations Section 3-1

3-1 Transmission Contents and Word Allocations

When remote 1/0O communications are used with the E5ZE, reading the pro-
cess value, starting and stopping temperature control, and writing set points
are possible for any control point, without requiring a special program to be
executed from the Master Unit. Data is automatically refreshed at every 200-
ms cycle. There are 14 input words and 9 output words allocated to the E5ZE
in the Master Unit (/O directions are in reference to the Master Unit). Each
word is allocated according to the following table.

Inputs Outputs
First word | Control point O process value ||First word | Control point O set point
+1 Control point 1 process value ||+ 1 Control point 1 set point
+2 Control point 2 process value ||+ 2 Control point 2 set point
+3 Control point 3 process value ||+ 3 Control point 3 set point
+4 Control point 4 process value ||+ 4 Control point 4 set point
+5 Control point 5 process value ||+ 5 Control point 5 set point
+6 Control point 6 process value ||+ 6 Control point 6 set point
+7 Control point 7 process value ||+ 7 Control point 7 set point
+8 Alarm 1 status +8 Start/stop temperature
control
+9 Alarm 2 status
+10 Auto-tuning status
+11 HB (heater burnout) alarm sta-
tus
+12 HS (SSR failure) alarm status
+13 Operating status

The first input and output words are normally determined according to the
Master Unit being used and the node address. The first I/O words can be
changed and a Configurator is used to change the Master Unit settings.

3-2 Reading Process Values

Example

10

The process value for each control point is expressed as 16-bit signed binary
data (two’s complement for negative values) in the corresponding word allo-
cated in the Master Unit mounted to the PC. The unit used depends on the
position of the decimal point in the E5ZE. The default values are 1°C/°F for
thermocouples and 0.1°C/°F for platinum resistance thermometers.

Leftmost bit Rightmost bit

If the setting unit is 0.1°C/°F, and the value in the allocated word is
1111110001111100, the conversion values are as follows:

Binary Hexadecimal Decimal Process value
1111110001111100 FC7C -900 -90.0°C
If the value in the word is 0000010001001100, the values are as follows:
Binary Hexadecimal Decimal Process value
0000010001001100 044C 1100 110.0°C



Reading_j Status Section 3-3

The following table shows the values that will be contained in the correspond-
ing word under certain conditions.

Status details Value (hexadecimal)
Process value overflow or input error TFFF
Process value underflow 8000

Temperature Controller error or connec- | 0000 or the last value sent
tion confirmation standby

Outside temperature display range 7D00

3-3 Reading Status

3-3-1 Alarm Status

Alarms 1 and 2, HB and HS Alarms
The alarm status is expressed in the corresponding word in the PC to which
the Master Unit is connected as shown in the following diagram. The format is
the same for the alarm 1, alarm 2, HB (heater burnout) alarm, and HS (SSR

failure) alarm.

Alarm Status

Leftmost bit Rightmost bit
OR 7165141312111 0
0000000 (fixed) Alarm status for control points 0 to 7

(The bit corresponding to the control
point for which the alarm is ON will

This bit will ch fi 1wh
is bit will change from 0 to 1 when an change from 0 to 1)

alarm is ON for any control point.

Example
If the alarm 1 is OFF for all control points and then turns ON for control point

3, the contents of the corresponding word in the PC will change as follows:

0000000000000000 — 1000000000001000
t

Alarm 1 ON for
control point 3

When alarm 1 turns OFF for control point 3, the contents of the corresponding
word will return to 0000000000000000.

3-3-2 Auto-tuning Status
The auto-tuning status is reflected in the corresponding word in the PC to
which the Master Unit is mounted.

Auto-tuning Status

Leftmost bit Rightmost bit
OR 716|51413]211]0
0000000 (fixed) Auto-tuning status for control points 0 to 7
(The bits corresponding to the control
This bit will change from 0 to 1 when points that are being auto-tuned will
any control point is being auto-tuned. change from 0 to 1.)

11



Reading_] Status

Section 3-3

Example

3-3-3

12

If no control points are being auto-tuned, and then auto-tuning begins for con-
trol point 3, the contents of the corresponding word in the PC will change as

follows:

0000000000000000 — 1000000000001000

t

Control point 3 is
being auto-tuned.

When auto-tuning for control point 3 has been completed, the contents of the
corresponding word will return to 0000000000000000.

Operating Status

The status data showing
expressed in the contents
Master Unit is mounted.

Operating status

Leftmost bit

whether an error has occurred in the E5ZE is
of the corresponding word in the PC to which the

Rightmost bit

R OR

3{2]1]0

Outside Temperature
Display Range Flag

This bit changes from 0 to 1
if any of bits 0 to 8 changes
from O to 1.

Temperature Controller Ready Flag

‘ Heater Current Overflow Flag
Process Value Underflow Flag
Process Value Overflow Flag
Input Error Flag

Temperature Controller Error Flag

Temperature Control Internal Transmission Error Flag

Output Area Error Flag

The following table provides the meaning and operation of the operating sta-

tus flags.

Flag name Meaning
Temperature Controller This flag changes from 0 to 1 when the E5ZE power is
Ready Flag turned ON and DeviceNet communications are

enabled.

After checking that this flag is ON, execute the pro-
gram to start using I/O data.

Outside Temperature Dis-
play Range Flag

This flag changes from 0 to 1 if the process value
exceeds 3200.0°F when a W/Re5-26 thermocouple
sensor is being used and the setting unit is 0.1°C/°F.

Output Area Error Flag (See
note 1.)

This flag changes from 0 to 1 if the output data from
the Master is not reflected in the E5ZE due to the
operating mode.

Temperature Control Internal
Transmission Error Flag (See

This flag changes from 0 to 1 if the remote 1/O func-
tion has not been processed properly in the E5ZE.

note 1.)
Temperature Controller Error | This flag changes from 0 to 1 if there is an error in the
Flag Temperature Controller, such as an AD converter

error or memory error.

Input Error Flag

This flag changes from 0 to 1 if the temperature sen-
sor is disconnected or short-circuited.

Process Value Overflow Flag

This flag changes from 0 to 1 if the process value is
more than the maximum value of the setting range.
(See note 2.)




Temperature Control Start/Stop Section 3-4

Flag name Meaning
Process Value Underflow This flag changes from 0 to 1 if the process value is
Flag less than the minimum value of the setting range.

(See note 2.)

Heater Current Overflow Flag | This flag changes from 0 to 1 if the measured heater
current exceeds 55.0 A when the HB and HS alarm
are being used.

Note 1. If the Output Area Error Flag or Temperature Controller Error Flag is ON
(2) for longer than 1 s, the remote 1/O data will not be transmitted correctly
to the E5ZE.

2. The measurement range is from the setting range lower-limit negative val-
ue (-20°C or -40°F) to the setting range upper-limit positive value (20°C or
40°F).

3-4 Temperature Control Start/Stop

The temperature control of control points in the E5ZE is started and stopped
by operating the bits in the corresponding word allocated in the PC to which
the Master Unit is mounted, as follows:

Temperature Control Start/Stop

Leftmost bit Rightmost bit
7161514132 1]0

Set to 00000000 Set the bits corresponding to the
control points for which temperature
control Is to begin to 1.
To stop temperature control for any
control point, set the corresponding
bit to 0.

Example
If the temperature control of all control points is stopped and then starts for
control point 3, the contents of the corresponding word in the PC will change,
as follows:

0000000000000000 — 0000000000001000

Temperature control
started for control
point 3

3-4-1 Startup Operation

When pin 5 (startup operation setting) of the FUNCTION switch on the front
panel of the E5ZE-8@@@D1@B-V2 Multipoint Temperature Controller is set to
ON, the Unit will operate as shown in the following diagram.

Operation according to

control temperature and
operating status when

' 1
E5ZE stat X power was turned OFF | Operation according to control temperature
status ! previously. 1 and operating status set by remote I/O.
]
< pre
| ! >
A A )
Time
E5ZE DeviceNet communications
power ON between Master and E5ZE
enabled.

13



Writing_] Set Points Section 3-5

The time required for DeviceNet communications to be enabled will depend
on the order in which power is supplied, the number of Slaves connected to
the Master, the baud rate, and other variables.

3-4-2 Manual Operation

When the E5ZE-8@@@D1@B-V2 Multipoint Temperature Controller is being
operated manually, the following procedure is required depending on the rela-
tionship to the remote I/O Temperature Control Start/Stop Bit.

Refer to page 28 for details on the relationship between remote 1/0 and the
E5ZE operating status.

Starting Manual Operation

1,2,3... 1. Set the Temperature Control Start/Stop Bit to 1 for the control point to be
manually operated and temperature control will start for the control point.
2. Execute the Manual Operation Start command using DeviceNet explicit
message communications or through the RS-232C auxiliary setting jack.
Manual operation will start.
3. Set the manual output using DeviceNet explicit message communications
or through the RS-232C auxiliary setting jack.

Stopping Manual Operation
Set the Temperature Control Start/Stop Bit to 0 for the control point being
manually operated and temperature control will stop for the specified control
point. Temperature control can then be restarted by setting the bit to 1 again.

3-5 Writing Set Points

The set point for each control point is written as 16-bit signed binary data
(two's complement for negative values) in the corresponding word in the PC
to which the Master Unit is mounted. The value is automatically transmitted to
the E5ZE. The data will be written according to the setting unit that is set in
the E5ZE. The default value is 1°C/°F for thermocouples and 0.1°C/°F for plat-
inum resistance thermometers.

Leftmost bit Rightmost bit

Example

If the set point is to be set to -90.0°C, and the setting unit is 0.1°C, the value
set in the corresponding word will be as follows:

Set Point Decimal Hexadecimal Binary
-90.0°C -900 FC7C 1111110001111100

If the set point is to be set to 110.0°C, and the setting unit is 0.1°C, the value
set in the corresponding word will be as follows:

Set Point Decimal Hexadecimal Binary
110.0°C 1100 044C 0000010001001100

If the set point is to be set to 110.0°C, and the setting unit is 1°C, the value set
in the corresponding word will be as follows:

Set Point Decimal Hexadecimal Binary
110.0°C 110 006E 0000000001101110
Refer to page 25 for details on the permissible setting ranges.

14



Remote | /O Delay Time Section 3-6

3-6 Remote I/O Delay Time

e The time required for the remote 1/O data reflecting the changed data to be
prepared at the E5ZE after a main input to the E5ZE has changed is called
the input delay time.

e The time required for the data that has been transmitted to the E5ZE using
DeviceNet communications to affect in the operation of the E5ZE is called
the output delay time.

e The maximum input and output delay times are 500 ms.

» For details on how to calculate the 1/O delay time, refer to the DeviceNet
(CompoBus/D) Operation Manual (Cat. No. W267).

15



DeviceNet Explicit Message Communications

SECTION 4

DeviceNet explicit message communications are used to read and write the ESZE’ s measurement val ues and set values that
cannot be read or written using remote I/O communications. Settings can also be made from a master not manufactured by

OMRON.

Parameters written using DeviceNet explicit messages are saved even if the power supply is turned OFF.

This section provides details on DeviceNet explicit messages, including command and response formats, the instructions
used by the PC to execute DeviceNet explicit message communications, and tables of set values and measurement values
showing setting ranges, default values, data types, and addresses.

4-1  Transmitting DeviceNet ExplicitMessages .. ...t

4-1-1
4-1-2
4-1-3

4-31
4-32
4-3-3

Command Format............
Commands .................

Remote I/O and DeviceNet Explicit Messages. . ... ............
4-2 E5ZE Fixed Command Configuration . . .
4-3 Instruction Execution Precautions. . .. . ..
CMND(194/490): CVM1, CV-series, and CS1-seriesPCs . . .. . ..
IOWR(223): C200HX/C200HE/C200HGPCs . ...............
Control Datafor Sending DeviceNet Explicit Messages Using

CMND(194/490) or IOWR(223)

4-4  DeviceNet Explicit Messages Set Vaues and Measurement Values ... ...

4-4-1
4-4-2
4-4-3
4-4-4
4-4-5
4-4-6
4-4-7
4-4-8

Commonly Used Set Values. . . .

Reading/Writing using Variable Type90 . .. ..................

Operation Variables ..........

Relationship between Operating Status and Operating Commands.

Set Valuesin Memory Banks.. . .

Measurement Values for Individual Control Points.............

Set Values for all Control Points.
Set Values for All Control Points

18
18
19
19
19
20
20
20

21
21
21
27
27
28
28
30
31
32

17



Transmitting DeviceNet Explicit Messages Section 4-1

4-1 Transmitting DeviceNet Explicit Messages

DeviceNet explicit messages are executed from the user program using the
CMND(194/490) instruction for a CVM1, CV-series, or CSl-series PC, and
the IOWR(223) instruction with a C200HX, C200HG, or C200HE PC.

The transmission procedure involves the Master sending a command to the
E5ZE and the E5ZE returning a response to the command back to the Master.

Master Unit | Command | | Command

E5ZE r Response

Refer to the DeviceNet (CompoBus/D) Operation Manual (Cat. No. W267) for
details on the transmission methods.

Details on the format of commands and responses used for transmission, and
the set values and measurement values specific to the E5ZE are provided
here.

4-1-1 Command Format
The command format for DeviceNet explicit messages is given below.

Command
Service code Instance ID
T T -
34 84 00 [Sommand Parameter
[ ] ] —_—
I CII ID I :
Destination ass E5ZE fixed command (Refer to 4-2 E5ZE
node address Fixed Command Configuration.)
Response
Service code
Normal ' I
B4 fg’cﬁgma"d End code
1
| | N
Destination E5ZE fixed response (Refer to 4-2 E5ZE
node address Fixed Command Configuration.)
Service code
Error L] I
04 DeviceNet
1 erron code
Destination

node address

18



E5ZE Fixed Command Config_]urati on

Section 4-2

4-1-2 Commands

There are only two commands that can be used with the E5ZE.

Command type

Command code

MEMORY AREA READ

0101

MEMORY AREA WRITE

0102

4-1-3 Remote I/0O and DeviceNet Explicit Messages

Data written with the remote 1/O allocated in the DeviceNet Network is
updated in the E5ZE every 200 ms. Data written with DeviceNet explicit mes-

sages is updated when the command is executed.

4-2 EBSZE Fixed Command Configuration

Reading PC Memory

The following diagram shows the format of command data and response data
when messages are used to read set values and measurement values from
the E5ZE to which the Master Unit is mounted.

Command Format

First read address

26 1B |2B 1B 2B
]
01|01 00
N
Command I I Number of read data elements
code Variable type  Bit position
Response Format
2B 2B -
01,01 Read data
1 I I

Command End code

code

» The total number of read data bytes is 2 x Number of read data elements.

» Refer to the table of DeviceNet explicit messages set values and measure-
ment values for details on addresses and variable types for read set values
and measurement values.

Writing PC Memory

The following diagram shows the format of command data and response data
when messages are used to write set values and measurement values from
the E5ZE to which the Master Unit is mounted.

Command Format

First write address

2B 1B |2B 1B 2B
|

Write data
01 l 02 l 00 I |
[ | I J—
Command I I Number of write data elements
code

Variable type Bit position

19



Instruction Execution Precautions Section 4-3

4-3

4-3-1

4-3-2

20

Response Format
2B 2B

01,02
1

Command End code

code

» The total number of write data bytes is 2 x Number of write data elements.

» Refer to the table of DeviceNet explicit messages set values and measure-
ment values for details on addresses and variable types of write set values
and measurement values.

« If there is an error in even one part of the data being written, all of the data
written at the same time will not be saved in the E5ZE.

FINS command 2801 is sent using CMND(194/490) or IOWR(223) to send

DeviceNet explicit messages from an OMRON PC Master Unit. For detalils,

refer to the DeviceNet (CompoBus/D) Operation Manual (Cat. No. W267) or

the CS1W-DRM21 DeviceNet Unit Operation Manual (Cat. No. W380).

Instruction Execution Precautions

When DeviceNet explicit message communications are used with the E5ZE,
there are settings that are specific to the control data for CMND(194/490) and
IOWR(223) instructions that must be set, as shown next.

For details on both instructions and their applications, refer to the DeviceNet
(CompoBus/D) Operation Manual (Cat. No. W267).

CMND(194/490): CVM1, CV-series, and CS1-series PCs

The control data for the CMND(194/490) instructions is as follows:

Word Bit
15 12 11 0807 0605 0403 00

C Number of command data bytes

C+1 Number of response data bytes

C+2 0 | 0 Destination network address

C+3 Destination node address Destination unit address
(Local node DeviceNet Master (Local node DeviceNet Master Special
MAC ID) I/O Unit number or FE)

C+4 0 (response Communica- 0 Number of
required) tions port No. retries (O to F)

(Oto7)

C+5 Response monitoring time (0000 to FFFF), in 0.1 s increments (except 0000

thatis 2 s)

IOWR(223): C200HX/C200HG/C200HE PCs

The control data for the IOWR(223) instruction is as follows:
Word Bit
15 08 |07 00

C 0/1 |0 |Destination address Destination unit address
(Local node DeviceNet
Master MAC ID)

Bit 15 is used to set whether a response is required or not. If bit 15 is set to 0,
a response is required and if the bit is set to 1, a response is not required. Set
this bit to O (response required).

Bits 8 to 13 are used to set the destination node address (E5ZE node
address), and bits 0 to 7 are used to set the destination Unit address (the local
node DeviceNet Master Special I/O Unit number or FE).



DeviceNet Explicit M essages Set Values and Measurement

Section 4-4

4-3-3 Control Data for Sending DeviceNet Explicit Messages Using
CMND(194/490) or IOWR(223)

Master Unit
Unit No. 2
/ IOWR(223) control data
/ clo 6 F E
PC -
Y Y
< Destination Destination Unit address FE or 12
: node address (15 jngicates Special I/0 Unit No. 2)
I
I
:
MACID 63 : \ CMND(194/490) control data
i
- F—— C No. of command data bytes
1
/ p
E5ZE C+ No. of response data types
Explicit message
C+2 0 0 0 0
MAC ID 06 — Send to local network
C+3 0 6 F E
Destination node addresse——f—— — Destination Unit address FE or 12
12 indicates Special I/O Unit No. 2
ca | o | oo 1| ¢ P )
[~ Resend once
C+5 0 0 0 0

4-4 DeviceNet Explicit Messages Set Values and Measurement
Values

This section provides tables that can be used when setting and monitoring the
set values for all control points. The tables are given by variable type.

4-4-1 Commonly Used Set Values
Variable Type: 90
No. | Address | Setvalue or measurement value Data setting or monitoring range Data type
1 0000 Control point 0 process value Range: Depends on sensor type used. Numeric
2 0001 Control point 1 process value (See note 4.) Read only
3 0002 Control point 2 process value Uonit:Pepends on setting (either 0.1°C/°F or
4 0003 Control point 3 process value 1°CrR)
5 0004 Control point 4 process value
6 0005 Control point 5 process value
7 0006 Control point 6 process value
8 0007 Control point 7 process value
9 ooocC Alarm 1 status Range: 0000 to 80FF Status
10 |000D Alarm 2 status Range: 0000 to 80FF Read only
11  |000E Auto-tuning status Range: 0000 to 80FF Bit contents same
12 |000F HB alarm status Range: 0000 to 80FF as remoe Vo
13 0010 HS alarm status Range: 0000 to 80FF
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No. | Address | Setvalue or measurement value Data setting or monitoring range Data type

14 0011 Temperature control status Range: 0000 to 811F Status
(See note 7.) Read only

15 0012 Operation start/stop Range: 0000 to O0FF (Default: 0000) Status
(See notes 3 and 6.) Read

16 0013 Control point 0 set point Range: Depends on sensor type used. Numeric

17 |0014 Control point 1 set point (See notes 1 and 4.) Read

18 0015 Control point 2 set point Unit: Depends on setting (either 0.1°C/

19 0016 Control point 3 set point "For 1°CI°F)

20 0017 Control point 4 set point

21 0018 Control point 5 set point

22 0019 Control point 6 set point

23 001A Control point 7 set point

24 001F Auto-tuning start/stop Range: 0000 to OOFF Status
(See note 2.) Default: 0000 Write only

25 0020 Control point 0 alarm 1 temperature | Range: D8F1 to 7350 (-999.9 to 3000.0) | Numeric

26 |0021 Control point 1 alarm 1 temperature | When setting unitis 0.1°C/°F. (See note 4.) | Read/write

27 0022 Control point 2 alarm 1 temperature \Tvﬁggesietfi)r?glzﬁr:ﬁ é,?ffcsz‘l%?gg to 9999)

28 0023 Control point 3 alarm 1 temperature | patault: 0000 (0.0 or 0)

29 0024 Control point 4 alarm 1 temperature

30 0025 Control point 5 alarm 1 temperature

31 0026 Control point 6 alarm 1 temperature

32 0027 Control point 7 alarm 1 temperature

33 002C Control point 0 alarm 2 temperature | Range: D8F1 to 7530 (-999.9 to 3000.0) | Numeric

34 |002D Control point 1 alarm 2 temperature | When setting unitis 0.1°C/°F. (See note 4.) | Read/write

35 002E Control point 2 alarm 2 temperature Eﬁgges:ett[i)r?gpﬁr:ict) i?f%;;,g:?gg t0 9999)

36 002F Control point 3 alarm 2 temperature Default: 0000 (0.0 or 0)

37 0030 Control point 4 alarm 2 temperature

38 0031 Control point 5 alarm 2 temperature

39 0032 Control point 6 alarm 2 temperature

40 0033 Control point 7 alarm 2 temperature

41 0038 Control point 0 input shift value Range: FC19 to 03E7 (-99.9 to 99.9) Numeric

42 |0039 Control point 1 input shift value (See note 1.) Read/write

43 |003A Control point 2 input shift value Unit:  0.1°Cor °F

44 003B Control point 3 input shift value Default: - 0000 (0.0)

45 003C Control point 4 input shift value

46 003D Control point 5 input shift value

a7 003E Control point 6 input shift value

48 003F Control point 7 input shift value
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No. | Address | Setvalue or measurement value Data setting or monitoring range Data type
49 0044 Control point 0 proportional band Range: 0000 to 270F (0.0 to 999.9) Numeric
50 | 0045 Control point 1 proportional band (See note 1.) Read/write
51 0046 Control point 2 proportional band Unit:  0.1°Cor °F
52 0047 Control point 3 proportional band Default: - 0000 (0.0)
53 0048 Control point 4 proportional band
54 0049 Control point 5 proportional band
55 004A Control point 6 proportional band
56 004B Control point 7 proportional band
57 0050 Control point 0 integral time Range: 0000 to OF9F (0 to 3999) Numeric
58 |0051 Control point 1 integral time (See note 1.) Read/write
59 0052 Control point 2 integral time Unit: ls
60 |0053 Control point 3 integral time Default: 0000 (0)
61 0054 Control point 4 integral time
62 0055 Control point 5 integral time
63 0056 Control point 6 integral time
64 0057 Control point 7 integral time
65 005C Control point O derivative time Range: 0000 to OF9F (0 to 3999) Numeric
66 |005D Control point 1 derivative time (See note 1.) Read/write
67 |005E Control point 2 derivative time Unit:  1s
68 005F Control point 3 derivative time Default: - 0000 (0)
69 0060 Control point 4 derivative time
70 0061 Control point 5 derivative time
71 0062 Control point 6 derivative time
72 0063 Control point 7 derivative time
73 0068 Control point 0 heating output vari- | Range: 0000 to 03EB (0.0 to 100.0) Numeric
able Unit.  0.1% Read only
74 0069 Control point 1 heating output vari-
able
75 006A Control point 2 heating output vari-
able
76 006B Control point 3 heating output vari-
able
77 006C Control point 4 heating output vari-
able
78 006D Control point 5 heating output vari-
able
79 006E Control point 6 heating output vari-
able
80 006F Control point 7 heating output vari-

able
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No. | Address | Setvalue or measurement value Data setting or monitoring range Data type
81 0074 Control point 0 heater current Range: 0000 to 0226 (0.0 to 55.0) Numeric
82 |0075 Control point 1 heater current (See note 8.) Read only
83 0076 Control point 2 heater current Unit:  0.1A
84 0077 Control point 3 heater current
85 0078 Control point 4 heater current
86 0079 Control point 5 heater current
87 007A Control point 6 heater current
88 007B Control point 7 heater current
89 0080 Control point 0 memory bank No. Range: 0000 to 0007 Numeric
90 |0081 Control point 1 memory bank No. (See note 1.) Read/write
91 0082 Control point 2 memory bank No. Default: 0000 (0)
92 0083 Control point 3 memory bank No.
93 0084 Control point 4 memory bank No.
94 0085 Control point 5 memory bank No.
95 0086 Control point 6 memory bank No.
96 0087 Control point 7 memory bank No.
97 008C Control point 0 heater burnout Range: 0000 to 01F4 (0.0 to 50.0) Numeric
detection current Unit.:  0.1A Read/write
98 008D Control point 1 heater burnout Default: 0000 (0.0)
detection current
99 008E Control point 2 heater burnout
detection current
100 |O08F Control point 3 heater burnout
detection current
101 | 0090 Control point 4 heater burnout
detection current
102 | 0091 Control point 5 heater burnout
detection current
103 | 0092 Control point 6 heater burnout
detection current
104 {0093 Control point 7 heater burnout
detection current
105 |0098 Control point 0 cooling coefficient Range: 0000 to 0064 (0.0 to 10.0) Numeric
106 | 0099 Control point 1 cooling coefficient | (See note 1.) Read/write
107 |009A Control point 2 cooling coefficient Unit: 0.1
108 |009B Control point 3 cooling coefficient | Pefault: 000A (1.0)
109 |009C Control point 4 cooling coefficient
110 |[009D Control point 5 cooling coefficient
111 | 009E Control point 6 cooling coefficient
112 | 009F Control point 7 cooling coefficient
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No. | Address | Setvalue or measurement value Data setting or monitoring range Data type
113 | 00A4 Control point 0 dead band Range: FC19 to 03E7 (-999 to 999) Numeric
114 |00A5 Control point 1 dead band (See note 1.) Read/write
115 |00A6 Control point 2 dead band Unit:  1°Cor°F
116 |00A7 Control point 3 dead band Default: - 0000 (0)
117 |00A8 Control point 4 dead band
118 |00A9 Control point 5 dead band
119 |00AA Control point 6 dead band
120 |00AB Control point 7 dead band
121 | 00BO Control point 0 fuzzy strength Range: 0000 to 0063 (0 to 99) Numeric
122 |00B1 Control point 1 fuzzy strength (See note 1.) Read/write
123 |00B2 Control point 2 fuzzy strength Unit: 1%
124 |00B3 Control point 3 fuzzy strength Default: 0032 (50)
125 |00B4 Control point 4 fuzzy strength
126 |00B5 Control point 5 fuzzy strength
127 |00B6 Control point 6 fuzzy strength
128 |00B7 Control point 7 fuzzy strength
Numeric data for the values in the above table is all expressed as 16-bit
signed binary (two’s complement for negative values)
Note 1. Numeric data cannot be modified during auto-tuning.
2. Auto-tuning cannot be executed when operation is stopped. The sequen-
tial auto-tuning function is not supported with DeviceNet communications.
3. Ifaninstruction to stop operation is executed during auto-tuning, operation
will stop after auto-tuning is cancelled.
4. The setting ranges vary depending on the setting unit used, as shown in
the following table.
Temperature Setting range
sensor Setting unit (1) Setting unit (0.1)
oC = oC °F
K FF38 to 0514 FEDA4 to 08FC F830 to 32C8 F448 to 59D8
(-200 to 1300) (-300 to 2300) (-200.0 to 1300.0) (-300.0 to 2300.0)
J FFIC to 0352 FFOC to 05DC FC18 to 2134 FC18 to 3A98
(-100 to 850) (-100 to 1500) (-100.0 to 850.0) (-100.0 to 1500.0)
R 0000 to 06A4 0000 to OBB8 0000 to 4268 0000 to 7530
(0 to 1700) (0 to 3000) (0.0 to 1700.0) (0.0 to 3000.0)
S 0000 to 06A4 0000 to OBB8 0000 to 4268 0000 to 7530
(0 to 1700) (0 to 3000) (0.0 to 1700.0) (0.0 to 3000.0)
T FF38 to 0190 FEDA4 to 02BC F830 to OFAO F448 to 1B58
(-200 to 400) (-200 to 700) (-200.0 to 400.0) (-300.0 to 700.0)
E 0000 to 0258 0000 to 044C 0000 to 1770 0000 to 2AF8
(0 to 600) (0 to 1100) (0.0 to 600.0) (0.0 to 1100.0)
B 0064 to 0708 012C to OBB8 03ES8 to 4650 0BB8 to 7530
(100 to 1800) (300 to 3000) (100.0 to 1800.0) (300.0 to 3000.0)
N 0000 to 0514 0000 to 08FC 0000 to 32C8 0000 to 59D8
(0 to 1200) (0 to 2300) (0.0 to 1300.0) (0.0 to 2300.0)
L FF9C to 0352 FF9C to 05DC FC18 to 2134 FC18 to 3A98
(-100 to 850) (-100 to 1500) (-100.0 to 850.0) (-100.0 to 1500.0)
U FF38 to 0190 FED4 to 02BC F830 to OFAO F448 to 1B58
(-200 to 400) (-300 to 700) (-200.0 to 400.0) (-300.0 to 700.0)
W/Re5-26 0000 to 08FC 0020 to 1004 0000 to 59D8 0140 to 7D00
(0 to 2300) (0 to 4100) (0.0 to 2300.0) (32 to 3200.0)
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Temperature Setting range
sensor Setting unit (1) Setting unit (0.1)
OC °F °C oF
PLII 0000 to 0514 0000 to 08FC 0000 to 32C8 0000 to 59D8
(0 to 1300) (0 to 2300) (0.0 to 1300.0) (0.0 to 2300.0)
Pt FFIC to 01F4 FF9C to 0384 FC18 to 1388 FC18 to 2328
(-100 to 500) (-100 to 900) (-100.0 to 500.0) (-100.0 to 900.0)
JPt FFIC to 01F4 FF9C to 0384 FC18 to 1388 FC18 to 2328
(-100 to 500) (-100 to 900) (-100.0 to 500.0) (-100.0 to 900.0)
Alarm setting | D8F1 to 270F (-9999 to 9999) D8F1 to 7530 (-999.9 to 3000.0)
range

26

 If an E5ZD-SDL Setting Display Unit is used with the E5ZE, and the setting
unit is 0.1°C/°F, the setting range will be limited to F831 to 270F (-199.9 to
999.9).
« If the alarm temperature that is read is more than 7530 (Hex), the tempera-
ture will be read as 7FFF (Hex), and if the alarm temperature is less than
D8F1 (Hex), then the temperature will be read as 8000 (Hex).

5. The meaning of the Auto-tuning Start/Stop Bits is as follows:

Auto-tuning Start/Stop

|_eftmost bi

Rightmost bit

|7]6|5|4|3 211 OI

Set bits 8 to 15 to 00000000. Set the bits corresponding to the control points

to be auto-tuned to 1 and then write the data.
To stop auto-tuning, set the bits corresponding
to the control points to be stopped to 0 and
then write the data.

6. The contents of the Operation Start/Stop Bit is the same as that for the re-

Operating Status

Leftmost bit

mote I/O, as shown
Read: 0: Operation

here.
stopped.

1: Controlling temperature or operating manually.

Write:

0: Stop operation.

1: Start or continue temperature control or continue manual opera-
tion. (Even if 1 is written to a control point that is being operated
manually it will not start temperature control.)

The meaning of the

operating status bits is as follows:

ghtmost bit

orl [ 11 1]

pEDBND

2] 1]o]

Outside Temperature
Display Range Flag

Changes from 0 to 1 if any

bit is set to 1.

1
‘ Heater Current Overflow Flag
Process Value Underflow Flag

Process Value Overflow Flag

Input Error Flag

Temperature Controller Error Flag
Temperature Control Internal Transmission Error Flag

Reserved

for the system

8. Control points that have been set to disable the HB and HS alarms, and
control points that are not operating will be read as 0000 (hex).
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4-4-2 Reading/Writing using Variable Type 90

The table for variable type 90 shows that the addresses are not continuous
when the type of set value or measurement value changes. Groups of set val-
ues and measurement values that are not in consecutive addresses and
include different types of data, however, can be read or written together.
Example: To read the data from the proportional band of control point 0 to the
derivative time of control point 7 in one operation, set the data elements as
shown here. The data for the addresses in between will also be read

First read address: 0044 (hex) (control point O proportional band address)
Number of elements: 0018 (hex) (24 elements)

If, however, there are write-only set values within the range to be read in suc-
cession, or read-only set values and measurement values within the range to
be written, an error will occur.

The limit on the number of set values for which communications can be per-
formed at one time varies depending on the Master Unit being used. Refer to
the DeviceNet (CompoBus/D) Operation Manual (Cat. No. W267) or the
CS1W-DRM21 DeviceNet Unit Operation Manual (Cat. No. W380) for details
on set value limitations.

4-4-3 Operation Variables

Variable Type: 83

The following table shows the variable types that are used for operating the
E5ZE. If the set value is also in the table for variable type 90, either variable
type can be used to change values.

Address Set value Data setting or monitoring range Data type
0002 Auto-tuning Start Range: 0001 to OOFF Status
(See note 2.) Write only
0003 Auto-tuning Stop
0004 Manual Operation Start
(See notes 3 and 6.)
0005 Write Set Values 0001
0006 Initialize Set Values
(See notes 4 and 5.)
Operation Command Data Contents
Leftmost bit Rightmost bit
LI L LT T L] [ofefslafs]21]o]
I | | |
Set to 00000000. When the bit corresponding to the control

Note

point to be operated is set to 1, writing will
start.

1. The Temperature Control Start Command cannot be executed while auto-
tuning is being executed.

2. The Auto-tuning Start Command cannot be executed while operation is
stopped or the Unit is being manually operated.

3. The Manual Operation Start Command cannot be executed while auto-tun-
ing is being executed.

4. The Initializing Setting Data Command can be executed only when the Unit

is stopped.
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5. When the Initializing Setting Data command is executed, the parameters
in the storage area will be reset to the factory-set default values even if the
E5ZE is in RAM write mode.

6. Set the Temperature Control Start/Stop Bit for the applicable control point
to 1 before starting manual operation. (Refer to the graph in the next sec-
tion.)

4-4-4 Relationship between Operating Status and Operating
Commands

The relationship between operating commands from the remote 1/O Tempera-
ture Control Start/Stop Bit and operating commands from DeviceNet explicit
messages or the RS-232C auxiliary setting jack is represented in the following
graph. Remote I/O data is refreshed every 200 ms. Operating commands that
are different from the status of the remote 1/0O Temperature Control Start/Stop
Bit will, therefore, be momentarily effective and will then immediately change
to the commands from the remote I/O.

E5ZE status
Temperature control — -~~~ r—t T T 1" -
Manual operation it il Sl ' - -1 ------------- -~
|
! '
Operationstop ~  ~~~~~~ e it o - !
| : :
1 | I L
Remote 1/0 : ! I
Temperature Control X | !
Start/Stop Bit status 0 = ! |
A : A A !
Bit0O—>1 | Bitl—»>0 ! Bit0O—>1 !
A : !
'
Manual Operation Start ! ' Temperature Control Temperature Control
Command executed A A Start Command Start Command
executed executed
Manual Operation Start Manual Operation Start
Command executed Command executed

4-4-5 Set Values in Memory Banks

The following variable type table shows the information required to monitor or
change the settings for the control points in memory banks 0 to 7.
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Variable Type: 88
No. | Address | Set value or measurement value | Default Data setting or monitoring range Data type

1 XY00 Set point (read only) 0000 Depends on the input type and setting | Numeric
unit. (Refer to page 25.) Read/write

2 XY01 Alarm 1 temperature (See note 1.) | 0000 Depends on setting unit. (Refer to

3 XY02 Alarm 2 temperature (See note 1.) | 0000 page 25.)

4 XY03 Proportional band 0000 Range: 0000 to 270F (0.0 to 999.9)
Unit: 0.1°C/°F

5 XY04 Integral time 0000 Range: 0000 to OF9F (0 to 3999)

6 XY05 Derivative time 0000 Unitt  1s

7 XY06 Heating hysteresis See note | Range: 0000 to 03E7 (0.0 to 99.9)

3 Unit:  0.1°C/°F

8 XY07 Input shift value 0000 Range: FC19 to 03E7 (-99.9 to 99.9)
Unit: 0.1°C/°F

9 XY08 Heater burnout detection current | 0000 Range: 0000 to 01F4 (0.0 to 50.0)
Unit: 0.1A

10 XY09 Control period (heating) 0002 Range: 0001 to 0063 (0 to 99)
Unit: 1ls

11 XYO0A Manual reset value 01F4 Range: 0000 to 03E8 (0.0 to 100.0)

12 XYOB Heating output variable lower limit | 0000 Unit:  0.1%

13 XYOC Heating output variable upper limit | 03E8

14 XYOD Ramp value (See note 1.) 0000 Range: 0000 to 03E7 (0.0 t0 99.9)
Unit: 0.1

15 XYOE Ramp time unit (See note 1.) 0000 0000: s, 0001: min, or 0002: hr

16 XYOF Output variable change rate limit | 0000 Range: 000 to 03E8 (0.0 to 100.0)
Unit: 0.1% per sampling period

17 XY10 Dead band 0000 Range: FC19 to 03E7 (-999 to 999)
Unit: 1°C/°F

18 XY11 Cooling coefficient 000A Range: 0000 to 0064 (0.0 to 10.0)
Unit: 0.1

19 XY12 Cooling hysteresis See note | Range: 0000 to 03E7 (0.0 to 99.9)

3 Unit:  0.1°C/°F

20 XY13 Cooling control period 0002 Range: 0001 to 0063 (0 to 99)
Unit: 1s

21 XY14 Cooling output variable lower limit | 0000 Range: 0000 to 03E8 (0.0 to 100.0)

22 XY15 Cooling output variable upper limit | 03E8 Unit:  0.1%

23 XY16 Fuzzy strength 0032 Range: 0000 to 0063 (0 to 99)
Unit: 1%

24 XY17 Fuzzy scale 1 270F Range: 0002 to 270F (0.2 to 999.9)
Unit: 0.1°C/°F

25 XY18 Fuzzy scale 2 270F Range: 0014 to 270F (0.20 to 99.99)

Unit: 0.01

» Setthe values of X and Y in the addresses as follows:
X:  Control point number (0 to 7). Set “A” for all control points.
Y: Memory bank number (0 to 7). Set “8” for the current memory bank or
“A” for all memory banks. The setting A is valid for writing only.
X and Y cannot both be set to A at the same time.

Example: To set the alarm 1 temperature in memory bank 3 for control
point 5, the address would be 5301 (hex).

» Set values cannot be written while auto-tuning is being executed.
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* Numeric values are expressed as 16-bit signed binary (two’'s complement
for negative values).

Note

=

These parameters can be written while auto-tuning is being executed.

2. The following settings are not possible
Heating output variable lower limit > Heating output variable upper limit
Cooling output variable lower limit > Cooling output variable upper limit

3. The default is 0008 hexadecimal (0.8°C) when the temperature unit is de-

grees Celsius, and 000F hexadecimal (1.5°F) when it is degrees Fahren-
heit.
4-4-6  Measurement Values for Individual Control Points

The following variable type is used to monitor various measurement values at
the same time for each control point.

Variable Type: 80

No. Address Set value or Data setting or monitoring range Data type
measurement value

1 X001 Status (See note.) Range: 0000 to FFBF Numeric

2 X002 Heating output variable | Range: 0000 to 03EB (0.0 to 100.0) Read only
Unit: 0.1%

3 X003 Heater current Range: 0000 to 0226 (0.0 to 55.0)
Unit:

4 X004 Cooling output variable Range: 0000 to 03EB (0.0 to 100.0)
Unit: 0.1%

5 X005 Current set point Depends on the input type, setting unit, and
temperature unit

6 X006 Current memory bank Range: 0000 to 0007

7 X007 SSR failure current value | Range: 0000 to 0226 (0.0 to 55.0)
Unit: 0.1A

Set the value of X in the address to the applicable control point number (0 to
7).

Note The following diagram shows the status contents. Treat the bits specified as
reserved for the system as being any status.

Status

Leftmost Rightmost

6(5|14|3|]2]1]0

i
| Start/Stop (0: Stop, 1: Start)
RUN Status (0: Manual operation, 1: Temperature control)

Normal/Reverse Operation (0: Reverse, 1: Normal)
Reserved for the system.

Reserved for the system.
Autotuning (0: Not executing, 1: Executing)

Reserved for the system.

Always 0.
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4-4-7 Set Values for all Control Points

The following variable table is used for setting and monitoring the same set
values for all control points.

Variable Type: 88
No. | Address Set value or Default Data setting or monitoring range Data type
measurement value
1 XF0O0 Memory bank (See note 3.) | 0000 Range: 0000 to 0007 (See note 5.) Numeric
2 XFO1 Alarm 1 mode (See note | 0000 Range: 0000 to 000C Read/write
1)
3 XF02 Alarm 2 mode (See note 0000
1)
4 XF03 Output operation (direct/ 0000 0000: Reverse operation
reverse)(See note 1.) 0001: Direct operation
5 XF04 Heating manual output 0000 Range: 0000 to 03E8 (0.0 to 100.0)
variable (See note 4.) Unit: 0.1%
6 XFO05 HB/HS alarm enable set- | 0000 0000: HB/HS alarm disabled Status
ting (See note 1.) 0001: HB/HS alarm enabled Read/write
7 XF06 Heater burnout detection 0000 Range: 0000 to 01F4 (0.0 to 50.0) Numeric
current value (See note 2.) Unit: 0.1A Read/write
8 XFO7 SSR failure detection cur- | 0000
rent value (See note 2.)
9 XF08 Cooling manual output vari- | 0000 Range: 0000 to 03E8 (0.0 to 100.0)
able (See note 4.) Unit: 0.1%

Set the value of X in the addresses as follows:

X: Control point number (0 to 7). Set “A” all control points. The setting A is
valid for writing only.

Set values cannot be changed while auto-tuning is being executed.

Note 1. These parameters can be set only when operation is stopped.

2. These parameters can be set while auto-tuning is being executed.

3. When external contact inputs are used to set the memory bank, the mem-
ory banks cannot be switched using communications.

4. The manual output variable can be set only during manual operation. This
applies to both heating and cooling control.

5. The relationship between the set point and alarm mode is as shown below.

Set point Alarm mode
0000 No alarm
0001 Upper- and lower-limit alarm
0002 Upper-limit alarm
0003 Lower-limit alarm
0004 Upper- and lower-limit range alarm
0005 Upper- and lower-limit alarm with standby sequence
0006 Upper-limit alarm with standby sequence
0007 Lower-limit alarm with standby sequence
0008 Absolute-value upper-limit alarm
0009 Absolute-value lower-limit alarm
000A Absolute-value upper-limit alarm with standby sequence
000B Absolute-value lower-limit alarm with standby sequence
0ooC HB alarm and HS alarm (general alarm)
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4-4-8 Set Values for All Control Points

The following variable table is used for setting and monitoring set values that
are used for all control points.

Variable Type: 88

Address Set value or Data setting or monitoring range Data type
measurement value
F000 Specification tempera- Depends on the temperature sensor type used. | Numeric
ture range lower limit Read only
(See note.)
F001 Specification tempera-
ture range upper limit
(See note.)
F002 Temperature unit 0:°Corl:°F
FO003 Setting unit 0: 1°C/°F or 1: 0.1°C/°F Numeric
Default: 0 Read/write

Note When a W sensor is used with the setting unit set to 0.1°C/°F, the upper limit
will be read as 7D00.
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SECTION 5
CommunicationsErrors

This section provides information on response end codes and indicator statuses used to troubleshoot E5ZE DeviceNet
explicit communications errors.

5-1 EndCodeS. . ..ot
5-1-1 Checking FINS Command 2801 EndCode ... ................
5-1-2 Checking DeviceNetErrorCodes. . ..........covvivnnnnn..
5-1-3  Checking 0101 (Read) and 0102 (Write) Commands End Codes . .
B5-2  INAICAOrS. . oot

YRREE
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5-1 End Codes

1,23..

The results of communications with the E5ZE using DeviceNet explicit mes-
sages can be confirmed using the response end codes. Perform any error
processing using the communications program according to the contents of
the end codes.

Check the end code using the following procedure.

1. Check the end code of FINS command 2801 (OMRON PC Masters only).
2. Check the end code of the DeviceNet explicit message.

3. Check the end codes of commands 0101 and 0102.

Check the end codes in the order given above.

28 01 End code |No. of bytes| Source | Service
2801 received MAC ID | code

Service data

Note This data is valid only when using an
OMRON PC Master. If using a master
not manufactured by OMRON, refer to
the manual for that master.

5-1-1 Checking FINS Command 2801 End Code

The command has ended normally when the response code is 0000. If the
response code is not 0000, an error has occurred. If an error occurs, the data
following the end code will be lost. For error code details, refer to the
DeviceNet (CompoBus/D) Operation Manual (Cat. No. W267) or the CS1W-
DRM21 DeviceNet Unit Operation Manual (Cat. No. W380). Command 2801
errors are detected by the PC or the DeviceNet Master.

5-1-2 Checking DeviceNet Error Codes

Normal End

28

01

00

T T ! ’ -
00 |No.ofbytes| Source | B4 | 0101 or |Reshonse code
received MAC ID 1 0102 on left, —_—

Service code

Note This data is valid only when using an
OMRON PC Master. If using a master
not manufactured by OMRON, refer to
the manual for that master.

Error

The command has ended normally when the service code is B4.

No. of byted Source DeviceNet
28 0 0o 00 receiveé/ MAC ID ?4 error code

Service code
Note This data is valid only when using an
OMRON PC Master. If using a master
not manufactured by OMRON, refer to
the manual for that master.

If an error has occurred, the service code will be 94. The DeviceNet error
code will be added after the service code. The error code meanings and rem-
edies are described below.
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DeviceNet Error Codes

Error code Meaning Remedy
08FF Service not supported Invalid service code or Check the service code and instance ID set-
instance ID tings.
16FF Object does not exist Invalid class ID Check the class ID settings.
16FF Device state conflict A processing error has Resend the DeviceNet explicit message.

occurred in the Tempera-
ture Controller.

OCFF Object state conflict A new command was Wait for a response to the command being
received while processing | processed, and then send a new command.
the previous command.

5-1-3 Checking 0101 (Read) and 0102 (Write) Commands End Codes
Read

The responses to commands 0101 and 0102 are described below. The com-
mands have ended normally when the response code is 0000.

No. of byted Source
28 01 |00 00 | oceived MAC D B4 01 01 End code |Read datjl

Note This data is valid only when using an
OMRON PC Master. If using a master
not manufactured by OMRON, refer to
the manual for that master.

Write
Note This data is valid only when using an
OMRON PC Master. If using a master
not manufactured by OMRON, refer to
the manual for that master.
T T ) L] T
28 01 | 00 00 |No.of bytes| Source B4 01 02
. . receiyed MAC 1D . Endlcode
| Error code: 0204 Name: Busy error
Meaning
A processing error has occurred in the E5ZE.
Processing
Turn ON the power to E5ZE again. If the E5ZE is set to continuous communi-
cations and messages are being transmitted, increase the interval between
transmissions.
|Err0r code: 0401 Name: Undefined command
Meaning
A command that is not supported by the Unit has been used.
Processing

Check the contents of the command data.
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| Error code: 1001

Name: Command length too long |

Meaning

Processing

The command is longer than the maximum permissible length.

Check the contents of the command data and re-enter it correctly.

| Error code: 1002:

Name: Command length too short

Meaning

Processing

The command is shorter than the minimum permissible length.

Check the contents of the command data and re-enter it correctly.

| Error code: 1003

Name: Number of data elements and data do not match |

Meaning

Processing

The number of data elements do not match the number of write data in the
command data.

Specify the command data so that the number of data elements match.

| Error code: 1005

Name: FINS header error

Meaning

Processing

The command format received is incorrect.

Check the communications conditions. If the communications conditions
match, there is a malfunction in the communications circuit at the Master Unit,
at the E5ZE, or at both Units.

| Error code: 1100

| Name: Parameter error

Meaning

Processing

There is an error in the command data or the parameters are set outside the
permissible range.

Check the setting range and rewrite or reread the correct parameter values.

| Error code: 1101

| Name: Incorrect memory area |

Meaning

Processing

The variable type code is set incorrectly.

Check the variable type code and re-enter it correctly.

| Error code: 1103

Name: First address outside range |

Meaning

Processing

The first address in the command data is set incorrectly or the address is set
to words that do not exist in the set value and measurement value table.

Check the first address referring to the DeviceNet explicit messages set value
and measurement value table, and re-enter the correct address.

| Error code: 1104

Name: End address outside range
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Processing

The end address in the command data is set incorrectly or the address is set
to words that do not exist in the set value and measurement value table.

Check the permissible end address setting range referring to the DeviceNet
explicit messages set value and measurement value table, and re-enter the
correct address.

| Error code: 110B

Name: Excessive response block length |

Processing

The response block is longer than the permissible maximum length (512
bytes).

Check the command format, and re-enter the data elements within the per-
missible range (512 bytes). The restrictions on the length of the response
block depend on the capacity of the Master Unit. Make sure that the maximum
response block length is not exceeded even if the length is within 512 bytes.

| Error code: 2203

Name: Mode error |

Processing

Command did not execute. The following may have caused the mode error.

» Executing a command apart from Operation Stop (OP) or Auto-tuning Stop
(AP) was attempted during auto-tuning.

» Executing Auto-tuning Start (AS) when operation is stopped.

» Writing a memory bank number when setting the memory bank using con-
tact input.

Read or write the parameters in a different operation mode.

| Error code: 3002

Name: Write only

Processing

Attempt to read data from an area that is write-only.

Check the first address and number of data elements in the DeviceNet explicit
messages set value and process value table and re-enter the correct address
and number of data elements.

| Error code: 3003

Name: Read only |

Processing

Attempt to write in an area that is read-only.

Check the first address and number of data elements in the DeviceNet explicit
messages set value and process value table and re-enter the correct address
and number of data elements.

Indicators

DeviceNet errors are indicated by the status of the MS and NS indicators on
the E5ZE. The following table shows the relationship between the indicator
status and the corresponding error.
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Indicator Status and Meaning

Indicator status

Network status

Probable cause and remedy

MS NS
ON ON Remote I/0 or message commu- | ESZE is communicating normally.
(green) (green) | nications in progress
ON OFF Checking for node address dupli- | Checking whether the Unit's node address has been set on
(green) cation another node.
ON Flashing | Waiting for connection The Unit is waiting for a connection from the Master Unit.
(green) (green)
ON (red) |OFF Watchdog timer error A watchdog timer error occurred in the Unit. Replace the Unit.
Flashing |OFF Incorrect switch settings A mistake has been made in the DeviceNet switch settings.
(red) Check the settings and restart the Slave.
ON ON Node address duplication The same Slave Unit node address has been set on another
(green) (red) node. Change the settings to eliminate the duplication and
restart the Slave.
ON ON Bus Off error detected The communications controller detected a Bus Off status and
(green) (red) communications have been stopped.
Check the following items and restart the Slave Unit.
» Does the baud rate of the Master and Slave match?
 Are cable lengths (trunk lines and branch lines) appropriate?
« Are any cables disconnected or loose?
« Is terminating resistance applied to both ends of the trunk lines
and nowhere else?
* Is there excessive noise?
ON Flashing | Communications timeout The connection with the Master Unit timed out.
(green) | (red) A communications time-out error has occurred.

Check the following items and restart the Slave Unit.

» Does the baud rate of the Master and Slave match?

 Are cable lengths (trunk lines and branch lines) appropriate?
« Are any cables disconnected or loose?

« Is terminating resistance applied to both ends of the trunk lines
and nowhere else?

* |Is there excessive noise?
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SECTION 6
Communications Program Examples

This section provides communications programs examples using CVM1 or CV-series PCs and using C200HX/C200HE/
C200HG PCs.

6-1 CVML1and CV-SerieSPCS. . ..ottt i 40
6-2 C200HX/C200HG/C200HE PCS . . ..ottt 47
B-3 GOl PCS .ot 54

6-3-1 UsingPrograms .. ....... ..ot 54
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6-1 CVM1 and CV-series PCs

The programming used in this section provides an example of writing and
reading alarm 1 temperatures using message communications for all the
E5ZE’s control points from a ladder program in a CVM1 Programmable Con-

troller.
Procedure
1,2,3... 1. Transmit the program to the CVM1 PC.

2. Setthe CVM1 PC to RUN or MONITOR Mode.

3. Setthe alarm 1 temperature data to be written in order in words DM00020
to DM00027 for all control points (0 to 7). (This program will set the tem-
perature to 100.0°C (03ES8) for all control points.)

4. Writing will be executed when bit CIO 013100 is turned ON at the CVM1
PC.

5. When writing is completed, CIO 013100 will turn OFF.

6. When the bit CIO 013101 is turned ON at the CVM1 PC, reading will be
executed.

7. When reading is completed, CIO 013101 will turn OFF.

8. The data that has been read will be stored in order in words DMO0060 to
DMO00067 for all control points (0 to 7).

9. If an attempt is made to execute reading and writing simultaneously, only

writing will be executed.

When bit CIO 10001 is ON, writing is performed, and when bit CIO 10006 is
ON, reading is performed. If message communications are not executed prop-
erly, the same instructions will be executed.

Program Application Conditions

Set the CVM1-DRM21-EV1 CompoBus/D Master Unit as a CPU Bus Unit
to unit number O.
Use a CVM1-CPU11-EV2 CPU Unit.
Set the communications parameters as follows:

Baud rate: 500 kbps

CVM1-DRM21-EV1 node address: 00

E5ZE node address: 32
Refer to the DeviceNet (CompoBus/D) Operation Manual (Cat. No. W267)
for details on using the CMND(194) instruction.
E5ZE IN start address: CIO 2032 (This address is used only with fixed allo-
cations.)
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e The CVM1 work and data memory area details are described in the follow-

ing tables.
Work Area Contents
Word Bit
ClO 0100 010000 Indicates the interlock is ON. Turns ON when
communications between the Master and E5ZE
are normal and the E5ZE is in READY Mode.
010001 Write Request Flag. Turns ON when bit CIO
013100 turns ON, and turns OFF when writing
has been completed normally.
010002 ON when a (1 shot) explicit message has been
received.
010003
010004
010005 ON when an explicit message response is normal.
010006 Read Request Flag. Turns ON when bit CIO
013101 turns ON, and turns OFF when reading
has been completed normally.
010007
010008 Turns ON when bit CIO 013100 turns ON.
010009 Turns ON when bit CIO 013101 turns ON.
ClO 0131 013100 Write Start Bit
013101 Read Start Bit
DM Area words Contents
D00100 to D00105 Write control code
D00106 to D00111 Read control data
D00012 to D00019 FINS write command header code
D00020 to D00027 Alarm 1 temperature write data for control points 0 to 7
D00040 to D00047 FINS read command header code
D00054 to DO0059 Response block header code storage area
D00060 to DO0067 Alarm 1 temperature read data for control points 0 to 7
D00080 to DO0082 Response code check area
CPU Bus Unit Area Contents
Word Bit
Cl01500 150015 1/0 link flag
150014 Error flag
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Ladder Program Example

A500.15 BSET

000000 v el

(000000) | '
First Scan Flag| #0

DO Initializes area in use.

D79

MOV
- (030) H

#0

D80

¢ Initializes response code check area.
MOV
- (030) H

#B4

D8t

A500.15 Data Set for Write as Follows:
000001 I %90\)/ LI Number of send data bytes: 32

(000004) :
First Scan Flag #20

D100

MOV
~ (030) H

#C

Number of receive data bytes: 12

D101

MOV
- (030) H

#0 Destination: DRM21 (Network
address 0 = local network.)

D102

MOV
L (030) H

#10 Destination: DRM21 (node address
0 = Master MAC ID, or Master CPU
Bus Unit No. 10)

D103

MOV
(0300 H

#0 Response required, communications
port O, O retries

D104

MOV
L (030) H

#0

Response monitoring time: 2 s

D105

MOV
| (030) H

#2801 || FINS command 2801 for sending
DeviceNet explicit messages

D12
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MOV
- (030)

#2034 Destination MAC ID 32,
service code 34

D13

MOV
- (030) H

#84 || Class ID 0084

D14

MOV
L (030) H

#0

Instance 1D 0000

D15

MOV
L (030) H

#102

Write command

D16

MOV

B ©30) H | Addresses and elements for alarm
#9000 1 temperatures for control points 0
to7

D17

MOV
- (030) H

#2000

D18

MOV
L (030) |

#8

D19

BSET
- (041) 4

#3E8

Alarm 1 temperature 100.0 data set
D20 for control points 0 to 7.

D27

A500.15 MOV Data Set for Read as Follows:
000002 | (030) Number of send data bytes: 16

(000020) b
First Scan Flag #10

D106

MOV
L. (030) H

#20

Number of receive data bytes: 32

D107
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MOV
(030)

#0

D108

MOV
(030)

#10

D109

MOV
(030)

#0

D110

MOV
(030)

#0

D111

MOV
(030)

#2801

D40

MOV
(030)

#2034

D41

MOV
(030)

#84

D42

MOV
(030)

#0

D43

MOV
(030)

#101

D44

MOV
(030)

#9000

D45

Destination: DRM21 (Network address 0 = local
network.)

Destination: DRM21 (node address 0 = Master
MAC ID, or Master CPU Bus Unit No. 10)

Response required, communications port 0, 0
retries

Response monitoring time: 2 s

FINS command 2801 for sending DeviceNet
explicit messages

Destination MAC ID 32, service code 34

Class ID 0084

Instance ID 0000

Write command

Addresses and elements for alarm 1
temperatures for control points 0 to 7
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MOV
- 030) H
#2000
D46
MOV
- (030) H
#8
D47
000003 1501.15 1501.14 2045.15 100.00 -
N Interlock
(ooo03s) [ | O—
D/Net /O DeviceNet ~ESZE RE Interlock
linki -
g comne. ADY
error
r 100.00 131.00
000004 | L I(Doli:al)J H
(000039) ‘ ] 00811 _
Interlock  Write request bit : Write request bit turned ON
g Exclusive read/write request control
o f—bﬁ
% 000005 100.00 100.08 100.06 100.05 100.01 | 9102 d X
= . sena reques
£ |(000042) ! | A O—] 27PN
= Interlock | Write request 101 send | Explicit message 0102 send
bit request received normally request
7
100.01 T SN uheh e segues
when response is received
- B i normally.
Self-holding
0102send ~ Circuit
request
- 100.00 131.01 DIFU
000006 1 | (013) H
(000049) : F 100.09 _
Interlock  Read request bit : Read request bit turned ON
Exclusive read/write request control
P’e
§ 100.00 100.09  100.01 100.05
& | 000007 L ) . 100.06 | 9101 send request
5 |(000052) : ' At +F I —
& Interlock | Read re 0102 send | Explicit message 0101 send
quest bit request received normally request
~
100.06 LS ON, g e OpE
- - when resbonse is received
Self-holding cir- normally.
0101send Ut
request
A502.00 DiIFU || ON when explicit command 2801
000008 | (013) || received
(000059) T . .
— 100.02 || Explicit message received
CMND can be
sent
Write request
000009 10000 100.02  100.01 CMND || Explicit message sent
F 4 A— | | (194) |
(000061) D12
Interlock  Explicit 0102 send
ey | o bss
D100
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100.00 100.02

CMND
(194) Y

0101 send

request

D40

D54

D106

CMP
(028)

000010 o L
(000069) H T

Interlock Explicit
message
received

000011

A500.06

D55

D8o

ANDW
(130)

PEQ
=flag

A500.06
||

#FF

D57

D82

CMP
(028)

D82

D81

CMP
(028)

[

PEQ
=flag

A500.06

D59

D80

100.05

1P

PEQ
= flag

Explicit message
received normally

END
(0o1) 4

(000082)
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Read request
Explicit message sent

Response check processing

Check if 2801 ended normally

Check DeviceNet explicit message
response code is normal (B4)

Check if read/write request ended
normally

Explicit message received normally
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6-2 C200HX/C200HG/C200HE PCs

The programming used in this section provides an example of writing and
reading alarm 1 temperatures using message communications for all the
E5ZE’s control points from a ladder program in a C200HX/C200HG/C200HE
Programmable Controller.

Procedure

1,23.. 1.

n

9.

Transmit the program to the C200HX/C200HG/C200HE PC.

Set the C200HX/C200HG/C200HE PC to RUN or MONITOR Mode.

Set the alarm 1 temperature data to be written in order in words DM0020
to DM0027 for all control points (0 to 7). (This program will set the temper-
ature to 100.0°C (03EB8) for all control points.)

Writing will be executed when bit CIO 06000 is turned ON at the C200HX/
C200HG/C200HE PC.

When writing is completed, CIO 05001 will turn OFF.

When bit CIO 06001 is turned ON at the C200HX/C200HG/C200HE PC,
reading will be executed.

When reading is completed, CIO 05006 will turn OFF.

The data that has been read will be stored in order in words DM0OO060 to
DM 0067 for all control points (0 to 7).

If an attempt is made to execute reading and writing simultaneously, only
writing will be executed.

When bit CIO 05001 is ON, writing is performed, and when bit CIO 05006 is
ON, reading is performed. If message communications are not executed prop-
erly, the same instructions will be executed.

Program Application Conditions

Set the C200HW-DRM21-EV1 CompoBus/D Master Unit to unit number 0
as a CPU Bus Units.
Use the CVM1-CPU21-E CPU Unit.
Set the communications parameters as follows:

Baud rate: 500 kbps

C200H-DRM21-EV1 node address: 00

E5ZE node address: 32
Refer to the DeviceNet (CompoBus/D) Operation Manual (Cat. No. W267)
for details on using the IOWR(223) instruction.
E5ZE IN start address: CIO 382 (This address is used only with fixed allo-
cation.)

The following tables show the IR Area 1 and DM Area contents. The func-
tion of all of these bits and words is defined by the user for the program.
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» Some of the other bits that appear in the program are allocated to the Mas-
ter Unit. Refer to the DeviceNet (CompoBus/D) Operation Manual (Cat. No.

W267)) for details.

Word Bit Contents
ClO 060 06000 Write Start Bit
06001 Read Start Bit
DM Area words Contents

D0008 to DO009

First word of write command response storage area

D0010

Response monitoring time

D0011

Command byte length

D0012 to DO015

DeviceNet explicit message FINS header code

D0016 to DO019

FINS command header code (write)

D0020 to D0027

Alarm 1 temperature write data for control points 0 to 7

D0036 to DO037

First word of read command response storage area

D0038

Response monitoring time

D0039

Command byte length

D0040 to DO043

DeviceNet explicit message FINS header code

D0044 to DO047

FINS command header code (read)

D0080 to D0082

Response block end code comparative data

D0054 to DO059

Response block header code storage area

D0060 to DO067

Alarm 1 temperature read data for control points 0 to 7
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253.15
000000 DL B(?ET
(000000) i

First Scan #0
Flag ON

DMO Initializes area in use.

DM79

MOV
l (21) H

#0

DM80

MOV [ Initializes response code check area.
- (21) 4

#B4

DM81 ||)

000001 25:,3'1,5 '\fg;/ . Data Set for Write as Follows:

[
(000004) First Scan #8200
Flag ON

DMs

L DMO00054 written to response stor-
MOV age destination start word.
L (1) 4

#3600

DMg ||

MOV
. (21)  H

#0

Response monitoring time: 2 s

DM10

MOV
- (21) H

#20 Command byte length: 32 bytes

DM11

MOV

B (21)

#2801 FINS command 2801 for sending
DeviceNet explicit messages

DM12

MOV
- (1) H

#2034 Destination MAC ID 32, service code 34

DM13

MOV
L (21) N

#84

Class ID 0084

DM14
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000002 | 253.15
(000018) | |

MOV
(21)

#0

DM15

MOV
(21)

#102

DM16

MOV
(21)

#9000

DM17

MOV
(21)

#2000

DM18

MOV
(21)

#8

DM19

BSET
(71)

#3E8

DM20

DM27

First Scan
Flag ON

50

MOV
(21)

#8200

DM36

MOV
1)

#3600

DM37

MOV
(21)

#0

DM38

MOV
(21)

#0010

DM39

Instance ID 0000

Write command

Addresses and elements for alarm 1
temperatures for control points 0 to
7

Alarm 1 temperature 100.0 data set
for control points 0 to 7

r DMO00054 written to response
storage destination start word.

Response monitoring time: 2 s

Command byte length: 16 bytes
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Write request

000003
(000031)

[ 000004
(000035)

000005

(000038)

101.15

MOV

(21)

#2801

DM40

MOV
(21)

#2034

DMa41

MOV
(21)

#84

DM42

MOV
(21)

#0

DM43

MOV
(21)

#101

DM44

MOV
21)

#9000

DM45

MOV
(21)

#2000

DM46

101.14  395.15

MOV
(21)

#8

DM47

50.00

— |

+f 1t

D/Net 1/0
linking

50.00

ESZE RE
ADY

DeviceNet
communica-
tions error

60.00

Interlock

— |

50.00

Interlock

Write request bit

» Exclusive read/write request control
f""_——&_—-—t
50.05

DIFU
(13)

50.08

50.01

— |

50.08  50.06
+f

Interlock

0101 send

| | |
10 -
Explicit message
request D g

Write
request bit received normally

50.01
[ —

0102 send
request

7

0102 send

request

Turns ON when write request
turns ON, and turns OFF when
response is received normally.

FINS Command 2801 for sending
DeviceNet explicit messages

Destination MAC ID 32,
service code 34

Class ID 0084

Instance 1D 0000

Read command

Addresses and elements for
\ alarm 1 temperatures for control
points 0 to 7

Interlock

Write request bit turned ON

0102 send request
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000006
(000045)

000007
(000048)

000008
(000055)

000009
(000057)

000010
(000065)

52

50.00 60.01 DIFU
Pl I (13)
[ 1 i

Interlock Read request switch 50.09

. Exclusive read/write request control
f—&‘*-ﬂ

50.00 50.09 50.01 50.05 50.06
I 1| 3t +t

Interlock Read request 0102 send | Explicit message 0101 send

bit request received normally request
7
50.06 S ON, B s OFE when
]I I response is received normally.
0101 send
request
101.12 DIFU
— (13)
—_— 50.02
CMND can be sent
50.00 50.02 50.01 IOWR
| ———— | L
#0010
Interlock Explicit 0102 send
m
fecenes | et DM8
#0020
50.06 IOWR
= | F (89)
_— #0010
0101 send
request
DM36
#0012

50.00 50.02 CMP
11 1t (20)
1 1T

DM55

Interlock Explicit

message
received DM80
255.06 ANDW
| |} (34)
#FF
PEQ
= flag DM57
DM82
CMP
- (20)
DM82
DM81

Read request bit turned ON

0101 send request

ON when response received to

L explicit message (2801 com-

mand)
Explicit reception completed.

Write request
Explicit message sent

Read request
Explicit message sent

Response Check Processing

Check if 2801 ended normally

Check DeviceNet explicit message
response code is normal (B4)
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000011
(000078)

255.06 CMP
1| (20)
PEQ DMS58 || Check if read/write request ended
normally
= flag DM80
255.06
O 50.05 |Explicit message received normally
[t
PEQ Explicit message
received normally

END
(01) H
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6-3 CS1PCs

6-3-1 Using Programs
The programming used in this section provides an example of writing and

reading alarm 1 temperatures using message communications for all the
E5ZE's control points from a ladder program in a CS1 Programmable Control-

ler.
Procedure
1,2,3... 1. Transmit the program to the CS1 PC.

2. Setthe CS1 PC to RUN or MONITOR Mode.

3. Set the alarm 1 temperature data to be written in order in words DM0020
to DM0027 for all control points (0 to 7). (This program will set the temper-
ature to 100.0°C (03EB8) for all control points.)

4. Writing will be executed when bit CIO 013100 is turned ON at the CS1 PC.

5. When writing is completed, CIO 010001 will turn OFF.

6. When bit CIO 013101 is turned ON at the CS1 PC, reading will be execut-
ed.

7. When reading is completed, CIO 10006 will turn OFF.

8. The data that has been read will be stored in order in words DM0OO060 to
DMO0067 for all control points (0 to 7).

9. If an attempt is made to execute reading and writing simultaneously, only

writing will be executed.

When bit CIO 10001 is ON, writing is performed, and when bit CIO 10006 is
ON, reading is performed. If message communications are not executed prop-
erly, the same instructions will be executed.

Program Application Conditions

Set the CVM1-DRM21-EV1 DeviceNet Master Unit as a CPU Bus Unit to
unit number 0.
Use a CS1H-CPU67 Unit.
Set the communications parameters as follows:
Baud rate: 500 kbps
CS1W-DRM21 node address: 00
E5ZE node address: 32
Refer to the CS1W-DRM21 DeviceNet Unit Operation Manual (Cat. No.
W380) for details on using the CMND(490) instruction.
E5ZE IN start address: CIO 3332 (This address is used only with fixed allo-
cation.)
Used when Master Mode is enabled. The dot on the left of the Master 7-
segment LED indicator will light or flash.
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e The CVM1 work and data memory area details are described in the follow-

ing tables.
Work Area Contents
Word Bit
ClO 0100 010000 Indicates the interlock is ON. Turns ON when

communications between the Master and E5ZE
are normal, and the E5ZE is in READY Mode.

010001 Write Request Flag. Turns ON when bit CIO
013100 turns ON, and turns OFF when writing
has been completed normally.

010002 ON when a (1 shot) explicit message has been
received.

010003

010004

010005 ON when an explicit message response is normal.

010006 Read Request Flag. Turns ON when bit CIO
013101 turns ON, and turns OFF when reading
has been completed normally.

010007

010008 Turns ON when bit CIO 013100 turns ON.

010009 Turns ON when bit CIO 013101 turns ON.

ClO 0131 CIO 013100 Write Start Bit
ClO 013101 Read Start Bit

DM Area words

Contents

D00100 to D00105

Write control code

D00106 to DO0111

Read control data

D00012 to DO0019

FINS write command header code

D00020 to DO0027

Alarm 1 temperature write data for control points 0 to 7

D00040 to D00047

FINS read command header code

D00054 to DO0059

Response block header code storage area

D00060 to DO0067

Alarm 1 temperature read data for control points 0 to 7

D00080 to DO0082

Response code check area

CPU Bus Unit Area

Word

Bit

Contents

ClO1524 152415

1/0O Link Flag

152414

Error Flag
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000000
{000000)

000001
(000004)
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A200.15

|
First Scan Flag

BSET
(071)

#0

Do

D79

MOV
(021)

#0

D8o

A200.15

MOV
(021)

#B4

D81

P
First Scan Flag

MOV
(021)

#20

D100

MOV
(021)

#C

D101

MOV
(021)

#0

D102

MOV
(021)

#10

D103

MOV
(021)

#0

D104

MOV
(021)

#0

D105

MOV
(030)

#2801

D12

Initializes area in use.

r Initializes response code check
area.

Data Set for Write as Follows:
Number of send data bytes: 32

Number of receive data bytes: 12

Destination: DRM21 (Network address
0 = local network.)

Destination: DRM21 (node address 0
= Master MAC ID, or Master CPU Bus
Unit No. 10)

Response required, )
communications port 0, O retries

Response monitoring time: 2 s

FINS command 2801 for sending
DeviceNet explicit messages
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000002
(000020)

MOV
(021)

#2034

Destination MAC ID 32, service code 34

D13

MOV
(021)

#84

Class ID 0084

D14

MOV
(021)

#0

Instance 1D 0000

D15

MOV
(021)

#102

Write command

D16

MOV
(021)

"] Addresses and elements for alarm 1
L| | temperatures for control points 0 to 7

#9000

D17

MOV
(021)

#2000

D18

MOV
(021)

#8

D19

A200.15

1 1

BSET
(021)

#3E8

Alarm 1 temperature 100.0 data set

D20

for control points 0 to 7.

D27

11
First Scan Flag

MOV
(021)

Data Set for Read as Follows:
Number of send data bytes: 16

#10

D106

MOV
(021)

#20

Number of receive data bytes: 32

D107
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MOV
(021)

#0

D108

MOV
(021)

#10

D109

MOV
(021)

#0

D110

MOV
(021)

#0

D111

MOV
(021)

#2801

D40

MOV
(021)

#2034

D41

MOV
(021)

#84

D42

MOV
(021)

#0

D43

MOV
(021)

#101

D44

MOV
(021)

#9000

D45

Destination: DRM21 (Network address 0 = local
network.)

Destination: DRM21 (node address 0 = Master
MAC ID, or Master CPU Bus Unit No. 10)

Response required, communications port 0, 0
retries

Response monitoring time: 2 s

FINS command 2801 for sending DeviceNet
explicit messages

Destination MAC ID 32, service code 34

Class ID 0084

Instance 1D 0000

Read command

Addresses and elements for alarm 1
temperatures for control points 0 to 7
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CS1 PCs
MOV
- (021) H
#2000
D46
MOV
L (021) H
#8
D47
152415 1524.14 3345.15 -
000003 , i e 100.00 | |nterlock
(000035) ' ' H
D/Net I/0 CDOer\r/]i%m?Cta_ ESZE RE Interlock
linking tions error ADY
100.00 131.00 DIFU
000004 } - (021) H
(000039) ! H 100,08 _ _
Tinterlock . Write reque request bit - Write request bit turned ON
100.00 100.08  100.06 100.05
000005 ) | , , 100.01 | 0102 send request
i - 0101 send . d
eroc | Quesibi reauest” | ROl peseagt reqies
100.01
- [
0102 send
request
000006 100.I00 1 3.1 .(?1 I(DolfgL)J
(000049) : L 700,09 || i
Interlock Read request bit : Read request bit turned ON
000007 100.(|)O 120.?9 10?.01 10IO.05 100.06 | 0101 send request
(000052) ‘ 1 +F At —O——
Interlock | Readre 0102 send | Explicit message 0101 send
quest bit request received normally request
100.06
- li
0101 send
request
A202.00 DIFU
000008
— | (013 H
(000059) 100.02 - )
—_ . Explicit message received
CMND can be sent
100.00 100.02 100.01 CMND
000009
(000061) | 1| +t A 3342) 1
Interlock  Explicit 0102 send
message re- request
ceived D54
D100

59
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000010
(000069)

000011
(000082)

60

100.00

CMND
(490) H

0101 send

request

D40

D54

D106

CMP
(020)

Interlock

Explicit
message
received

D55

D80

ANDW
(034) |4

#FF

D57

D82

CMP
(020)

D82

D81

CMP
(020)

D59

D80

100.05

Explicit message
received normally

END
(001) H

Read request
Explicit message sent

Response check processing

Check if 2801 ended normally

Check DeviceNet explicit message
response code is normal (B4)

Check if read/write request ended
normally

Explicit message received normally



Appendix A
Multi-vendor Applications

Basic I/O Slave Device Protocol

General data

Compatible DeviceNet Specifications

Volume | - Release 2.0
Volume |l - Release 2.0

Header name

OMRON Corporation Header ID = 47

Device protocol name

Slaves: Generic Protocol number =0

Manufacturer catalog number w347

Manufacturer revision 1.3
Physical conform- | Network current consumption 24 VDC at 45 mA max.
ance data Connector type Open plug

Physical insulation Yes

Supported indicators Module, Network

MAC ID setting DIP switch

Default MAC ID 0

Baud rate setting DIP switch

Supported baud rates

125 kbps, 250 kbps, and 500 kbps

Communications
data

Predefined Master/Slave connection set

Group 2 only server

Dynamic connection support (UCMM) None
Explicit message fragmentation support | Yes
Object Mounting
Identity Object (0x01)
Object class Attributes Not supported
Services Not supported
Item ID Contents Get (read) | Set (write) Value
Object instance Attributes 1 Vendor Yes No 47
2 Product type Yes No 0
3 Product code Yes No 305
4 Revision Yes No 1.3
5 Status (bits supported) Yes No -—-
6 Serial number Yes No Unique for each Unit
7 Product name Yes No E5ZE
8 State No No
Item DeviceNet service Parameter option
Object instance Services 05 Reset No
OE Get_Attribute_Single No

Message Router Object (0x02)

Object class Attributes Not supported
Services Not supported
Object instance | Attributes Not supported
Services Not supported
Header specification addition | No
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DeviceNet Object (0x03)

Item ID Contents Get (read) | Set (write) Value
Object class Attributes 1 Revision Yes No 2
Services Not supported
Item ID Contents Get (read) | Set (write) Value
Object instance Attributes 1 MAC ID Yes No
2 Baud rate Yes No
3 BOI Yes No 00 (hexadecimal)
4 Bus Off counter Yes No 00 (hexadecimal)
5  Allocation information Yes No
6  MAC ID switch changed No No
7 Baud rate switch changed No No ---
8 MAC ID switch value No No ---
9  Baud rate switch value No No
Item DeviceNet service Parameter option
Object instance Services OE Get_Attribute_Single No
4B  Allocate_Master/Slave_Connection_Set No
4C Release_Master/Slave_Connection_Set No
Assembly Object (0x04)
Object class Attributes Not supported
Services Not supported
Item ID Contents Get (read) | Set (write) Value
Object instance Attributes 3 Data Yes Yes
Item DeviceNet service Parameter option
Object instance Services OE Get_Attribute_Single No
10 Set_Attribute_Single No
Connection Object (0x05)
Object class Attributes Not supported
Services Not supported
Max. number of active connections 1
Item Section Information Max. number of interfaces
Object interface 1 | Interface type Explicit Message 1
Production trigger Cyclic
Transport type Server
Transport class 3 ---
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Item ID Contents Get Set Value
(read) (write)
Object interface 1 | Attributes |1 State Yes No -
2 Instance type Yes No 00 (hexadecimal)
3 Transport class trigger Yes No 83 (hexadecimal)
4 Produced connection ID Yes No
5 Consumed connection ID Yes No -—-
6 Initial comm. characteristics Yes No 21 (hexadecimal)
7 Produced connection size Yes No FFFF (hexadecimal)
8 Consumed connection size Yes No FFFF (hexadecimal)
9 Expected packet rate Yes Yes -—-
12 Watchdog time-out action Yes No 01 or 03
13 Produced connection path length | Yes No 00
14  Produced connection path Yes No -—-
15 Consumed connection path length | Yes No 00
16 Consumed connection path Yes No
17  Production inhibit time Yes No
Item DeviceNet service Parameter option
Object interface 1 | Services |05 Reset No
OE Get_Attribute_Single No
10 Set_Attribute_Single No
Item Section Information Max. number of interfaces
Object interface 2 | Interface type Polled I/O 1
Production trigger Cyclic ---
Transport type Server
Transport class 2
Item ID Contents Get Set Value
(read) (write)
Object interface 2 | Attributes |1 State Yes No
2 Instance type Yes No 01 (hexadecimal)
3 Transport class trigger Yes No 82 (hexadecimal)
4 Produced connection ID Yes No
5 Consumed connection ID Yes No -
6 Initial comm. characteristics Yes No 01 (hexadecimal)
7 Produced connection size Yes No 1CO00 (hexadecimal)
8 Consumed connection size Yes No 1200 (hexadecimal)
9 Expected packet rate Yes Yes -
12 Watchdog time—out action Yes No 00
13 Produced connection path length | Yes No 00
14  Produced connection path Yes No -—-
15 Consumed connection path length |Yes No 00
16 Consumed connection path Yes No
17  Production inhibit time Yes No
Item DeviceNet service Parameter option
Object interface 2 | Services |05 Reset No
OE Get_Attribute_Single No
10 Set_Attribute_Single No
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Item Section Information Max. number of interfaces
Object interface 3 | Interface type Bit strobed I/O 1
Production trigger Cyclic ---
Transport type Server
Transport class 2
Item ID Contents Get Set Value
(read) (write)
Object interface 3 | Attributes |1 State Yes No -
2 Instance type Yes No 01 (hexadecimal)
3 Transport class trigger Yes No 82 (hexadecimal)
4 Produced connection ID Yes No
5 Consumed connection ID Yes No -
6 Initial comm. characteristics Yes No 01 (hexadecimal)
7 Produced connection size Yes No 0800 (hexadecimal)
8 Consumed connection size Yes No 0800 (hexadecimal)
9 Expected packet rate Yes Yes -—-
12 Watchdog time-out action Yes No 00
13 Produced connection path length | Yes No 00
14  Produced connection path Yes No 00_00_00_00_00_00
15 Consumed connection path length |Yes No 00
16 Consumed connection path Yes No 00_00_00_00_00_00
17  Production inhibit time Yes No
Item DeviceNet service Parameter option
Object interface 3 | Services |05 Reset No
OE Get_Attribute_Single No
10 Set_Attribute_Single No




Part 2
Serial Communications

This part of the manual provides information required to use RS-
232C communications through the RS-232C auxiliary setting jack on
the Temperature Controller

RS-232C Auxiliary Setting Jack and Remote I/O

Data written with the remote 1/O function is updated in the E5ZE
every 200 ms. If different settings are made with the RS-232C
auxiliary setting jack and remote 1/O communications, the settings
made with the RS-232C auxiliary setting jack will last only until the
next time the value is refreshed for remote 1/0O communications.

RS-232C Auxiliary Setting Jack and FINS Messages

Data written for the RS-232C auxiliary setting jack and FINS mes-
sage are both achieved using commands If different settings are
made with the RS-232C auxiliary setting jack and a FINS mes-
sage, the last command that was executed will determine the
value of the setting.

Saving Set Values

Any data sent with DeviceNet is automatically saved and will
remain in memory even if the power supply is turned OFF. Data
set from the RS-232C auxiliary setting jack, however, will not be
saved unless the Memory Write Command (WE) is executed
before power is turned OFF.



SECTION 1
Serial Communications Control

This section provides general information on serial communications and communications checks.

1-1  Communications Control Procedure. .. ..., 68
1-2 Block FOrmat. .. ..o 69
1-3 FCSCaCUlations. . ....oovii e e 69
14 CheCKS. . ot e e 70
1-5  Error ProCeSSING . ..o vt e 70

67
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1-1 Communications Control Procedure

68

Note

The communications procedure of the E5ZE is a special conversation type.

In each E5ZE system, all communications are initiated by the host computer
of the system by sending a character string called command block to an E5ZE
of the system. The E5ZE then sends a character string called response block
back to the host computer, i.e., each time a block is transmitted, the transmis-
sion right is also transferred. Each block begins with a start character, @, and
the unit number of the E5ZE and ends with an FCS and a terminator.

The E5ZE sends a response block back to the host computer whenever the
host computer sends a command block to the E5ZE. The response block is
processed by the host computer.

@ @
Unit no. Unit no.
Header code Header code
Host Text Text
system
FCS FCS
Terminator Terminator
Command block Command block
@
4 s max. Unit no. 20 ms min.
Header code
E5ZE
Text
FCSs
Terminator

Response block

Command Block: A block sent from the host system. (Character string)
Response Block: A block sent from the E5ZE. (Character string)

The host computer must be set up to read the responses sent by the E5ZE. If
the host computer does not read any response, the reception buffer of the
host computer may overflow.
« Communications after ESZE Turned OFF and ON
The host computer can send a command block to the E5ZE at least 4 s af-
ter the E5ZE is turned ON.
When the E5ZE is turned OFF and ON, do not fail to initialize the reception
buffer of the host computer before sending a command from the host com-
puter.
e The E5ZE requires a maximum of 4 s to process a command block, which
must be taken into consideration when writing programs for the E5ZE.
* An interval of 20 ms minimum is required for the host computer to send a
command block after receiving a response block. If an interval less than 20
ms is set on the host computer, communications may not be possible.
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1-2 Block Format

The following format is used for the command and response blocks used in

E5ZE systems.
(
‘ )
@ | Unitno. X X X X | x >
X16' | X16° g«
N/
Start 00 to OF Header Text FCS Terminator
character code (2 al-

phabetical
digits)
FCS calculation range

Start Character: Each block begins with a start character, @ (40H).

Unit Number:  The unit number of the E5ZE is required so that the host
computer can identify the E5ZE.

Header Code: The header code consists of two letters identifying the type of
command being sent.

Text: The text consists of command or response data in detail.

FCS: The FCS is calculated as the exclusive OR of all characters
from the start character through the final data character. The
resulting 8-bit data is converted to two ASCII characters for
transmission as an FCS.

Terminator: Each block ends with a terminator consisting of * (2AH) and
a carriage return s (ODH).

If the host computer is connected to more than one E5ZE for RS-422 or RS-

/ 485 communications, each of the E5ZE must have a unique unit number, oth-
O erwise communications will not be possible.

1-3 FCS Calculations

Write a program for the host computer so that the host computer can calculate
the FCS in each command block and each response block to ensure problem-
free communications.

Calculation Example

FCS calculation range

Transmission command R X 0 0 0 % 5

Command converted to ASCIIcycF//// / / / \ \ FCS

FCS = 40H (+) 30H (+) 30H (+) 52H (+) 58H (+) 30H (+) 30H (+) 30H (+) 30H = 4AH

e SSNNAN | /A

Transmission code 40H 30H | 52H | 58H | 30H | 30H | 30H | 30H 2AH |0DH

The result “4A” is transmitted as the FCS of the transmission command.

* Symbols
H: Hexadecimal code
(+): Exclusive OR
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Section 1-4

1-4 Checks

Character Check

Block Check

All communications errors and recovery from these communication errors
must be processed at the host computer. The E5ZE has the following commu-
nications error detection functions.

Vertical Parity Check

The E5ZE in vertical parity check operation checks the exclusive OR of each
character.

Framing Check

The E5ZE determines that there is an error while the E5ZE is communicating
with the host computer if the E5ZE detects a stop bit of 0.

Overrun Check

The E5ZE determines that there is an error while the E5ZE is communicating
with the host computer if the E5ZE processing a character receives the next
character.

Format Check

The E5ZE in format check operation checks each command format that the
ESZE receives.

Numeric Data Check

The E5ZE in numeric data check operation checks the control point numbers
and set values of the E5ZE.

FCS (Frame Check Sequence)

The E5ZE in FCS operation checks the start character @ to the exclusive OR
of the last character in each block.

If there is a communications error which appears to be caused by noise, exe-
cute communications approximately 10 times and check if the communica-
tions error disappears. If communications errors occur frequently, change the
communication speed between the E5ZE and the host computer or use an
optical interface for the transmission path between the E5ZE and host com-
puter.

1-5 Error Processing

70

If an error occurs in a command block or response block, refer to the following
table to take necessary countermeasures.

Error Remedy
The end code is not 00. Check the contents of the end code.
An error code is read. Check the contents of the error code.

The contents of the response block are Execute communications again.
abnormal.

No response block returns. Make sure that the communications con-
ditions of the host computer and E5ZE,
connections between the host computer
the E5ZE, the program used by the host
computer connected to the E5ZE, and
the settings of the E5ZE and host com-
puter are correct.




SECTION 2
Commands and Responses

This section provides alist of commands, end codes, and error codes. Information on writing and reading data sets are also
provided.

2-1 ComMMANdS . ..ottt e 72
2-2 Writing Setsof Data . . . ..o vt 78
2-3 ReadingSetsof Data. .. ...t 80
2-4 ENAdCOES. . ..ottt 82
2-5  EMOr COOBS. ..ttt e 85
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Section 2-1

2-1 Commands

Operational Status and Commands

The following provides a list of commands that can be used with the E5ZE.

If the following are designated when sending a command, a set of data can be

written or read.
Memory bank no. and control point no.: A

Data code:

AA

Refer to 2-2 Writing Sets of Data and 2-3 Reading Sets of Data for details.

1
I Header

(
| (R

@ Unlit code MB  (Contol Datalcode Dz?(ta F(IZS X | =
))
MB: Memory bank
Basic Commands for Temperature Control
OK: Valid
NO: Invalid
Command Header | Memory | Control | Datacode Operation status
code bank point Operation | Operating Auto-
stopped tuning
Set Point Write | WS Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00
Read |RS Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Process Value Read |RX 0 Oto7 00 OK OK OK
A 00
Output Value Read |RO 0 Oto7 00 OK OK OK
01
AA
(see note)
A 00
01
Proportional Band |Write |WB Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00
Read |RB Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Integral Time Write | WN Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00
Read |RN Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
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Command Header | Memory | Control | Data code Operation status
code bank point Operation | Operating Auto-
stopped tuning
Derivative Time Write | WV Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00
Read |RV Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Control Period Write  |WT Oto7 Oto7 00 OK OK NO
01
AA
A 00
01
AA
A Oto7 00
01
AA
A 00
01
AA
Read |RT Oto7 Oto7 00 OK OK OK
01
AA
A 00
01
A Oto7 00
01
Output Operation Write | WU 0 0 00 OK NO NO
Read |RU 0 0 00 OK OK OK
Alarm Mode Write | W# 0 Oto7 00 OK NO NO
01
AA
A 00
01
AA
Read |R# 0 Oto7 00 OK OK OK
01
AA
A 00
01
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Command Header | Memory | Control | Data code Operation status
code bank point Operation | Operating Auto-
stopped tuning

Alarm Temperature |Write |W% Oto7 Oto7 00 OK OK OK
01
AA
A 00
01
AA
A Oto7 00
01
AA
A 00
01
AA

Read |R% Oto7 Oto7 00 OK OK OK
01
AA
A 00
01
A Oto7 00
01

Memory Bank Des- |Write |WM 0 Oto7 00 OK OK NO
ignation A 00

Read |RM 0 Oto7 00 OK OK OK
A 00

Hysteresis Write | WH Oto7 Oto7 00 OK OK NO
01
AA
A 00
01
AA
A Oto7 00
01
AA
A 00
01
AA

Read |RH Oto7 Oto7 00 OK OK OK
01
AA
A 00
01
A Oto7 00
01

Status Read |[RX 0 Oto7 02 OK OK OK
A 02

Error Read |RU 0 0 03 OK OK OK
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Commands

Section 2-1

Note The contents of data codes will be read in numerical order if Output Value
Read (RO) is used with the data code set to AA. Ignore the contents of data
code 02 because the contents of data code 02 are not defined.

Commands Used According to Application

OK: Valid
NO: Invalid
Command Header | Memory | Control | Data code Operation status
code bank point Operation | Operating Auto-
stopped tuning

Auto-tuning Start |AS 0 Oto7 00 NO OK NO
A 00
01

Stop AP 0 0 00 OK OK OK

Setting Unit Write | Wt 0 0 00 OK OK OK

Read |Rt 0 0 00 OK OK OK

Input Shift Write | WI (see Oto7 Oto7 00 OK OK NO
note 1) A 00
A Oto7 00
A 00

Read |RI (see Oto7 Oto7 00 OK OK OK
note 1) A 00
A Oto7 00

Manual Reset Value | Write | WK Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00

Read |RK Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00

Ramp Value Write |WR Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
A 00

Read |RR Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00

Present Set Point Read |Rs 0 Oto7 00 OK OK OK
A 00

Manual Output Write  |WO 0 Oto7 00 NO OK (see NO

Value 01 note 2)

A 00
01
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Commands Section 2-1
Command Header | Memory | Control | Datacode Operation status
code bank point Operation | Operating Auto-
stopped tuning
Qutput Variable Write  |WL Oto7 Oto7 00 OK OK NO
Limit Value 01
A 00
01
A Oto7 00
01
A 00
01
Read |RL Oto7 Oto7 00 OK OK OK
01
A 00
01
A Oto7 00
01
Output Variable Write |WG Oto7 Oto7 00 OK OK NO
Change Rate Limit A 00
Value
A Oto7 00
A 00
Read |RG Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Memory Write WE A A 00 OK OK OK
Initialize Setting Data MC --- OK NO NO
Communication Test TS OK OK OK
Note 1. Upper-case | (“ai”).

Heater Burnout and SSR Failure Detection

2. Manual Output (WO) is valid if it is used for the E5ZE in manual operation
and invalid if it is used for the E5ZE for 2-PID control.

OK: Valid
NO: Invalid
Command Header | Memory | Control | Data code Operation status
code bank point Operation | Operating Auto-
stopped tuning
HB Alarm and HS | Write |WU 0 0 02 OK NO NO
Alarm Point Read |RU 0 0 02 OK OK OK
Heater Burnout and | Write | WW 0 Oto7 00 OK OK OK
SSR Failure Detec- o1
tion Current Value
A 00
01
Read |RW 0 Oto7 00 OK OK OK
01
A 00
01
Heater Current Read |RZ 0 Oto7 00 OK OK OK
Value and SSR 01
Leakage Current
Value A 00
01
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Section 2-1

Heating and Cooling Control

OK: Valid
NO: Invalid
Command Header | Memory | Control | Datacode Operation status
code bank point Operation | Operating Auto-
stopped tuning
Dead Band and Write | WD Oto7 Oto7 00 OK OK NO
Overlap Band A 00
A Oto7 00
A 00
Read |RD Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Cooling Coefficient |Write |WC Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00
Read |RC Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Fuzzy Control
OK: Valid
NO: Invalid
Command Header | Memory | Control | Data code Operation status
code bank point Operation | Operating Auto-
stopped tuning
Fuzzy Strength Write | Wj Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00
Read [Rj Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Fuzzy Scale 1 Write | Wk Oto7 Oto7 00 OK OK NO
A 00
A Oto7 00
A 00
Read |Rk Oto7 Oto7 00 OK OK OK
A 00
A Oto7 00
Fuzzy Scale 2 Write | WI (see Oto7 Oto7 00 OK OK NO
note) A 00
A Oto7 00
A 00
Read |RI(see Oto7 Oto7 00 OK OK OK
note) A 00
A Oto7 00

Note Lower-case | (“el”).
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Writing_] Sets of Data

Section 2-2

Control Operation Start and Stop

OK: Valid
NO: Invalid
Command Header | Memory | Control | Datacode Operation status
code bank point Operation | Operating Auto-
stopped tuning
Operation Start oS 0 Oto7 00 OK OK NO
A 00
Stop OP 0 Oto7 00 OK OK OK
A 00
Manual Operation | Start oM 0 Oto7 00 OK OK NO
A 00

Status Read (RX) can be used with a data code to read a variety of data as

shown in the following table.

Header Memory Control | Data code Data to be read
code bank point
RX 0 Oto7o0rA |00 Process value
01 Output value
02 Status
03 Heater current value
04 Present set point
AA The contents of data codes 00
to 02 in sequence
BB The contents of data codes 00

to 04 in sequence

2-2 Writing Sets of Data

Function
A single command block can enable all the memory banks or control points to
share the same data or set the contents of all the data codes used by the
E5ZE.
Commands
Use the following command format so that all the memory banks can share
the same data and data code.
A is designated
J Hez:lder Control I d I X
@ Unit A |point | Data code Setting data FCS 2
| code | I |
N—e ~—rwf 7
00 to OF Oto7 00tonn 4 or 5 digits Terminator
orA
Use the following command format so that all the control points share the
same data and data code.
A is designated
@ Ul't Header Bank| A DtI d | Id | I X
ni an ata code Setting data FCS 2
| code | i |
e 7 N~— ~—r\Wo 7
00 to OF Oto7 00 to nn 4 or 5 digits Terminator

orA
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Section 2-2

Use the following command format so that the contents of all data codes can
be set.

AA is designated

N\
(
| ! | | | | | | )
Unit Heaader Bank|some'l A [ A | Data of data code 00 | Data of data code 01
I code I I I I I I (
) N A )
00 to OF Oto7 Oto7 4 or 5 digits 4 or 5 digits
orA orA («
» [ [ I |
Data of data code nn FCS X 2
« | | I |
) N ,
4 or 5 digits Terminator
Response
I 1 1 I
Unit Header End
@ | code code FC|:S X\ =
N~ 7 N~ 7
00 to OF Terminator

Communications Example

Command

In this example, the following unit number, memory bank number, and set
point of all the control points are set.

Unit no.: 1
Memory bank no: 2
Set point: 500°C

Response

@| ol 1| w| s| ol ol 4|55 | *]|-
N~ 7 N~ 7
Normal end
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Reading_] Sets of Data Section 2-3

2-3 Reading Sets of Data

80

Function
A single command block can make it possible to read the contents of all the
memory banks or control points, or the contents of all data codes.
Command
Designate A or AA for the set of memory bank data, control point data, or data
code of the command block to read the set of data. A or AA can be used only
once in the command block.
J Healder k | control ! d !
ontro
@ Unllt code Ban Sont Data code FCI;S X 2
N 7 N 7
00 to OF Oto7 Oto7 00 to nn Terminator
orA orA or AA
It is not possible to use A or AA only once in a command block (e.g., if Ais
/ used for the memory bank data, it cannot be used for the control point data
O and AA cannot be used for the data code).
Response
Use the following command format so that the contents of all the memory
banks can be read.
| T T T T T T T T ()()
@ Unit Header End Data of memor Data of memory
| code code bank 0 . bank 1 . «
< , )
00 to OF 4 or 5 digits 4 or 5 digits
(«
? D It f rlnemorI I
ata o
«bank7 , I:CI:S i
) < ,
4 or 5 digits Terminator
Use the following command format so that the contents of all the control
points can be read.
| T T T T T T T T ()()
@ Unit Header End Data of control Data of control
| code code point 0 point 1. «
)
~— 7
00 to OF 4 or 5 digits 4 or 5 digits
(
Y D ; ta of Icontroll I
a
«l_point7 =~ " X1
) < ,
4 or 5 digits Terminator



Readi ng Sets of Data Section 2-3

Use the following command format so that the contents of all data codes can

be read.
(
I 1 1 1 1 I 1 1 1 ))
@ Unit Header End Data of data code Data of data code
I COdIe Coge L L L Ol L 1 L ((
R , )
00 to OF 4 or 5 digits 4 or 5 digits
(«
) T T T [
Data of data code ECS X S
b, . .
) R ,
4 or 5 digits Terminator

Communications Example

In this example, the following unit number, memory bank number, and set
point of all the control points are set.

Unit no.: 1
Memory bank no.: 2
Set point: 500°C
Command
@| ol 1| Rl s| 2]l Aalo]o]|3 |3 |*]->
N—— 7 NN
Response

(
))

@OlRSOOOSOOOS0005000500«
))

Control point 0 Control point 1 Control point 2 Control point 3

((
)

(¢
)

ofs|o|ojJof5|0o|JO0]JO|5l0|l0]JO(f5 0|04 |0 [X]>

Control point 4 Control point 5 Control point 6 Control point 7
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End Codes

Section 2-4

2-4 End Codes
List of End Codes

End Name Command Cause Remedy
code
00 Normal End | --- --- ---
01 Prohibited |WB, WN, WV, | The designated control point is being Send the command after interrupting
Command | WI*, WS, WT, auto-tuned. the auto-tuning of the control point.

WH, WK, WL,

WG, Wj, WK,

wi** WD, WC,

0S, OM

W#, MC The E5ZE is in control operation or Send the command after interrupting
manual operation at the designated the control operation or manual opera-
control point. tion at the control point.

WM The memory bank designation method | Set the memory bank designation
has been set to contact input designa- | method to communications designation.
tion. Refer to the E5ZE Operation Manual for

details.
The designated control point is being Send the command after interrupting
auto-tuned. the auto-tuning of the control point.

AS The control operation at the designated | Execute the auto-tuning after the E5ZE
control point is stopped. starts temperature control at the control

point.
The designated control point is already | Correct the program because the con-
being auto-tuned. trol point being auto-tuned does not
accept Auto-tuning Start (AS).

WO The E5ZE was not in manual operation | Send the command after sending Man-
at the designated control point. ual Operation Start (OM) to the E5ZE to

start the manual operation.

Wu The E5ZE is in temperature control Send the command after interrupting
operation or manual operation at the the temperature control operation or
designated control point. manual operation at the control point.
HB Alarm and HS Alarm Point Write This command cannot be sent to any
(WU) with data code 02 was sent to an | ESZE model without HB or HS alarm
E5ZE model without HB or HS alarm function.
function.

WW, RW These commands were sent to an These commands cannot be sent to
E5ZE model without HB or HS alarm any E5ZE model without HB or HS
function. alarm function.

The HB or HS alarm function of the Before sending these commands, send

designated control point was not valid. |HB Alarm and HS Alarm Point Write
(WU) to the designated control point so
that the HB and HS alarms of the desig-
nated control point will be valid.

Rz The E54-E8CT CT Input Unit is not con- | Connect the E54-E8CT CT Input Unit to
nected to the ESZE. the E5ZE.

04 Invalid --- A nonexisting control point, memory Designate the control point, memory
Address bank, or data code was designated. bank, and data code correctly.
A was designated for the control point | A or AA can be used only once in each
and memory bank and AA was desig- | command block.
nated for the data code simultaneously.
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End Name Cause Remedy
code

10 Parity Error The data sent was not even parity. Set the host system data to even parity.

The parity was not detected correctly. It is possible that ESZE communica-
tions suffered noise interference. Sepa-
rate the communication cable from
other wires.

11 Framing Error The stop bit was not detected. It is possible that ESZE communica-
tions suffered noise interference. Sepa-
rate the communication cable from
other wires.

12 Overrun Error The reception buffer overflowed. It is possible that ESZE communica-
tions suffered noise interference. Sepa-
rate the communication cable from
other wires.

Reduce the communications speed
used for the communications between
the E5ZE and host computer because
the communications speed is too high
for the E5ZE.

13 FCS Error The FCS was calculated incorrectly. Refer to SECTION 1 Serial Communi-
cations Control and make sure that the
calculation of the FCS is correct.

The FCS was not detected correctly. It is possible that ESZE communica-
tions suffered noise interference. Sepa-
rate the communication cable from
other wires.

14 Format Error The format of the command block was | Check the format of the command

incorrect. block. Make sure that the format of the
command block is correct, especially
whether the number of digits of the set
temperature is four or five.

15 Numeric Error The set data for the command was not | Send data within the setting range.

within the setting range of the com-

mand.

The negative (-) symbol was not added | Add the negative (-) symbol to the left-

to the leftmost set value while the set most set data on the left.

data was a negative value.

18 Frame Length Error The command block exceeded 510 Check the contents of the command

characters. block.

19 Invalid Command due to The present alarm temperature set Change the alarm temperature set

Error Status

value is not within the alarm range set
with Alarm Mode Write (W#).

value within the alarm range before set-
ting the alarm mode.
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End Name Cause Remedy
code

21 Invalid Command Due to There is a temperature controller error. | Check the type of temperature control-

Error Status

ler error with Output Operation Read
(RU). Take the following countermea-
sures according to the kind of tempera-
ture controller error.

Memory Error

Turn the power OFF and ON. If a mem-
ory error occurs again, send Initialize
Setting Data (MC) and Memory Write
(WE) in this order and turn the power
OFF and ON again. If a memory error
still occurs, the memory needs repairs.

Cold Junction Compensation Error

The ambient operating temperature is -
15°C or less, or 60°C or more. Use the
E5ZE at an ambient operating tempera-
ture of -15° to 60°C.

Set Data Error

The set point at some control points or
in some memory banks are not within
the setting range. Initialize Setting Data
(MC) must be sent to initialize all the
data items and reset the data items
within the setting range.

Other Errors

Turn the power OFF and ON. If the
same errors occur, the E5ZE needs
repairs.

Note

End Code Priority

1. Upper-case | (“ai”).
2. **Lower-case | (“el”)

If multiple end codes are generated by execution of a single command, only
the end code with the highest priority will be returned with the response. End
code priority, from highest to lowest, is as follows:

Framing errors

Parity errors

Overrun errors

Frame length errors

FCS errors

Command undefined errors

Invalid address

Format errors

Error status

Prohibited command

Numeric errors

Invalid commands due to error status

BoOoo~NoOORrwDNRE

B
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Error Codes Section 2-5

2-5 Error Codes

Command Undefined Error
The E5ZE will send back the following response block if the E5ZE cannot rec-
ognize the header code. In such cases, check the header code of the com-

mand block.
Response
) [
@ Unit I C FCS X | =2
X16' | X16° l
~ ~
Header code Terminator
List of Error Codes
Error Name Com- Cause Remedy
code mand

EO001 Memory Error RX The memory contents were Turn the power OFF and ON. If a
destroyed. memory error occurs again, send

Initialize Setting Data (MC) and
Memory Write (WE) in this order
and turn the power OFF and ON
again. If a memory error still
occurs, the memory needs repairs.

E002 Sensor Input AD Error RX The sensor AD converter circuitry | Turn the power OFF and ON. If a
failed. sensor input AD error occurs

again, the sensor AD converter cir-
cuitry needs repairs.

EO003 Cold Junction Compen- |RX The ambient operating tempera- Use the E5ZE at an ambient oper-

sation Error ture is -15°C or less, or 60°C or ating temperature of -15° to 60°C.
more.

EO004 CT Input AD Error Rz The CT input AD converter circuitry | Turn the power OFF and ON. If a
failed. CT input AD error occurs again,

the CT input AD converter circuitry
needs repairs.

EO11 Sensor Error RX The wires of a temperature sensor | Make sure that the wires of the
connected to the E5ZE are burn- | temperature sensor are not burn-
out, shorted, or incorrectly wired. | out, shorted, or incorrectly wired.

E012 Upper Limit Error RX The process value at the desig- Use the E5ZE so that the process
nated control point was 20°C/40°F | value will not exceed the upper
or more than the set point upper limit.
limit value.

EO013 Lower Limit Error RX The process value at the desig- Use the E5ZE so that the process
nated control point was 20°C/40°F | value will not be less than the lower
or less than the set point lower limit | limit.
value.

E022 Heater Current Upper Rz The process heater current value | The E5ZE cannot measure a

Limit Error at the designated control point was | heater current value of 55.0 A or
55.0 A or more. more.
M001 Temperature Control Rs The temperature control operation | The ramp function does not oper-
Interrupted of the designated control point is ate and reading is not possible
stopped. while operational control is
stopped.
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SECTION 3
Basic Temperature Control Commands

This section describes the basic temperature control commands.

31 SetPoint Write: WS . ..o 88
32 SetPointRead: RS ... ... o 89
3-3 ProcessValueRead: RX ... ..ot 90
34 OutputValueRead: RO. . ... .. i 92
3-5 Proportional Band Write: WB. . ...t 93
3-6 Proportional BandRead: RB. ...t 94
3-7 Integral TimeWrite: WN . ... 95
3-8 Integral TimeRead: RN . ... ... ... i i e 96
3-9 Derivative TimeWrite: WV . ... o 97
3-10 Derivative TimeRead: RV . ... ... e 98
3-11 Control Period Write: WT. .. ..o e 99
3-12 Control Period Read: RT. .. ... i 100
3-13 Output Operation (Normal/Reverse) Writee WU . ..................... 101
3-14 Output Operation (Direct/Reverse) Read: RU . ....................... 102
3-15 AlamModeWrite: WH . ..o 103
316 AlaamModeRead: R# . ... ... . 104
3-17 Alarm Temperature Write W% . ... ..ot e e 106
3-18 Alam Temperature Read: R% . ... ..ottt e 107
3-19 Memory Bank Designation Writet WM .. ... ... i, 108
3-20 Memory Bank DesignationRead: RM .. ....................couvun.. 109
3-21 HysteresssWrite: WH . ... ... o e e e 110
322 HysteresisRead: RH ... ... . 111
323 StatusRead: RX . ... 112
324 ErrorRead: RU .. ..o 115
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Set Point Write:

WS

Section 3-1

3-1 Set Point Write: WS

Function

This command is used to write the set point required for temperature control
to a control point.

1. Setting Unit Write (Wt) must be used to set the temperature setting unit of
a control pointto 1 or 0.1.
2. Set Point Write (WS) cannot be used at the designated control point being
auto-tuned.
3. The possible setting data range will be -1,999 to 9,999 if the E5ZD-SDL
Setting Display Unit is used with the E5ZE after pin number 4 of the FUNC-
TION switch is set to ON and the temperature setting unit is set to 0.1.
Setting Data Range
Setting unit 0.1
°Cor °F °C °F °C | °F
Default 0000 00000
Setting Data K -200 to 1300 -300 to 2300 -2000 to 13000 -3000 to 23000
J -100 to 0850 -100 to 1500 -1000 to 08500 -1000 to 15000
R 0000 to 1700 0000 to 3000 00000 to 17000 00000 to 30000
S 0000 to 1700 0000 to 3000 00000 to 17000 00000 to 30000
T -200 to 0400 -300 to 0700 -2000 to 04000 -3000 to 07000
E 0000 to 0600 0000 to 1100 00000 to 06000 00000 to 11000
B 0100 to 1800 0300 to 3000 01000 to 18000 03000 to 30000
N 0000 to 1300 0000 to 2300 00000 to 13000 00000 to 23000
L -100 to 0850 -100 to 1500 -1000 to 08500 -1000 to 15000
U -200 to 0400 -300 to 0700 -2000 to 04000 -3000 to 07000
W/Re5-26 0000 to 2300 0032 to 4100 00000 to 23000 00320 to 41000
PL-II 0000 to 1300 0000 to 2300 00000 to 13000 00000 to 23000
Pt100 -100 to 0500 -100 to 0900 -1000 to 05000 -1000 to 09000
JPt100 -100 to 0500 -100 to 0900 -1000 to 05000 -1000 to 09000
Command
When Setting Unitis 1
Setting data
| | | [
@ Unit W | S [Bank|Sonwoll g | o Set point FCS X 2
x16* | x16° point x10° | x10?] x10*| x10° l
N— N———  Orminus sign (-) N~
Header code Data code Terminator
When Setting Unit is 0.1
Setting data
| | | I |
@ Unit W | s |Bank|son®| O 0 Set point 7 FCS X | -
x16* | x16° x10° | x10% | x10* | x10° |x10* |
| N—— 7 0Or minus sign (-) l ) S
Header code Data code Terminator
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Set Point Read: RS Section 3-2
Response
[ [ [
@ Unit W S | End code FCS X 2
x16t | x16° x16* | x16° |
N ~__
Header code Terminator

Communications Example

In this example, the E5ZE is operated with Set Point Write (WS) under the fol-
lowing conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Setting Unit: 0.1
Set Point: -100.0°C
Command
@ of 1 w| s| 2f 3l ofof- 1| oflo0of0]|6]|8 ]| X]->
N NN
-100.0°C
Response
@| ol 1| w| s| ol of 4|5 | X|-
) )
Normal end

3-2 Set Point Read: RS

Function
This command is used to read the set points that have been set at a control
point.
Command
I |
@| unit |[R [ s [Bank|sn®l o | o FCS X | 2
x16*| x16° |
N—e A A
Header code Data code Terminator
Response
When Setting Unitis 1
Read data
I I I o |
@ Unit R S | End code Set point ECS X -
x16 | x16° x16" | x16° | x10° | x10° [ x10' | x10° I
\ / Or minus sign (-) \ /
Header code Terminator



Process Value Read: RX

Section 3-3

When Setting Unit is 0.1

L

1. The response block for Set Point Read (RS) does not include read data if

Decimal point

the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

Communications Example

Command

Response

In this example, the E5ZE is operated with Set Point Read (RS) under the fol-

lowing conditions.

Unit no.:

1

Memory Bank no.: 2

Control Point: 3

Setting Unit: 0.1

Set Point: -100.0°C

@| of 1| Rl S| 2|3]0 411 X]>
N NN
@ o] 1| Rl s|ofo]|]-|212|lo]o]o|l6]|C]| X]|~>
——
Normal end -100.0°C

3-3 Process Value Read: RX

Read data
| | | | i | |
@ Unit R S | Endcode Set point FCS X | 2
x16* | x16° x16' | x16° | x10° | x102] x10*| x10°| x10* |
N— Or minus sign (-) N
Header code Terminator

Function
This command is used to read the temperature being measured at a control
point.
Command
Always 0
N\
| |
@ unt [R [ x |o [sol o o FCS X | =
x16 | x16° |
N 7 ~— 7 ~— 7
Header code Data code Terminator
Response
When Process Value Unitis 1
Read data
| | T | T [
@ Unit R X | End code Process value FCS X | 2
x16' | x16° x16" | x16° | x10° | x10? | x10* | x10° l
| Or minus sign (-) ~—1
Header code Terminator
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Process Value Read: RX Section 3-3

When Process Value Unit Set is 0.1

Read data
I I I | [ I [
@| Unit R | X | Endcode Process value FCS X | -
x16'| x16° x16' | x16° | x10°| x102| x10*| x10°| x10® |
N— Or minus sign () ] N~

Header code Decimal point Terminator
Response Block with Error Detected

The response block for Process Value Read (RS) will include an error code if
an error is detected by the E5ZE while the E5ZE is processing the command.

When Process Value Unit is 1

Error code
) | [
@ Unit R X | Endcode | E FCS X 2
x16' | x16° x16' | x16° x102 | x10'| x10° l
~__ ~
Header code Terminator
When Process Value Unit Set is 0.1
Space
(20 H) Error code
TN
B [ [
@ Unit R X | End code E FCS X | =
x16*| x16° x16" | x16° x102| x10*| x10° |
~_ N
Header code Terminator

data or an error code if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.
3. Refer to 2-5 Error Codes.

g 1. The response block for Process Value Read (RX) does not include read

Communications Example

In this example, the E5ZE is operated with Process Value Read (RX) under
the following conditions.

Unit no.: 1
Control Point: 3
Process Value Unit: 1
Process Value: 500°C
Command
@| ol 1| Rl X[ ol 3|0 |0 (4 [8] X[~
Ne— N
Response

@ O] 1| R| X|] O0OfO0]JO|5|0|0|4]|E/|X]>

Normal end 500°C
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Output Value Read: RO

Section 3-4

3-4 Output Value Read: RO

Function
This command is used to read the percentage of manipulated variable that
has been set at a control point.
The percentage of the cooling-side output that has been set at a control point
&@ can be read provided that the E5ZE is a heating and cooling control model.
Command
Always 0
/N
I . Control I I
@ Unit R O 0 [point | Data code FCS X 2
x16! | x16° I |
~— 7 ~— 7
Header code Terminator
: Manipulated variable
. The percentage of cooling-
side output for heating and
cooling control models only.
Response
Setting data
[ I | | |
@ Unit R O | End code | Percentage of output FCS X 2
x16' | x16° x16 | x16° | x10? | x10%| x10° | x10* [
~— 7 ~—_ 7
Header code Terminator

&

1. The response block for Output Value Read (RO) does not include read
data if the end code of the response block is other than 00.

Decimal point

2. 2.Refer to 2-4 End Codes.

Communications Example

Command

Response

92

In this example, the E5ZE is operated with MV Read (RO) under the following

conditions.
Unit no.:
Control point:
Manipulated variable: 50.0%

1
3

@| ol 1| R|O|O|3|0]| O|5|F]| X]>
N/ A N N4
Manipulated variable
@| ol 1| ROl O|lO]O|5|[0]l0O0]|5] 9] %X
N~ 7
Normal end 50.0%




Proportional Band Write: WB Section 3-5

3-5 Proportional Band Write: WB

Function
This command is used to write proportional bands to a control point.

Proportional Band Write (WB) cannot be used at a control point being auto-
E % tuned.

Setting Data Range

Setting unit 0.1

°Cor °F °C °F
Default 0000

Setting data 0000 to 9999

If the constant P of a control point set to 0000 is used for temperature control
&@ with the E5ZE, the E5ZE will be in ON/OFF control operation at the control

point.
Command
Setting data
T - T 1 [
@ Unit W B |Bank(ZN| o 0 Constant P FCS X1 =»
x16' | x16° x10% | x10t | x10° | x10* |
~___ v ~___ ~__
Header code Data code I . . Terminator
Decimal point
Response
B [ [
@ Unit w B End code FCS X 2
x16' | x16° x16' | x16° ]
~__ 7 ~__ 7
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Proportional Band Write (WB)
under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Proportional Band: 40.0°C
Command
@| ol 1|w| Bl 2|3[o]o]o|aloflof|ss|1]|*]|-
N ) e N
40.0°C
Response

@| of 1|w|B|o|lofs]a]|x]|-

~—_ 7 N

Normal end
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Proportional Band Read: RB

Section 3-6

3-6 Proportional Band Read: RB

Function
This command is used to read the proportional bands that have been set at a
control point.
Command
[ |
Unit R | B sont®l o | o Fcs | X
@ x16 | x16° pom | ’
A N4 A N4 A N4
Header code Data code Terminator
Response
Setting data
[ | | | [ |
@ Unit R B | End code Constant P FCS X 2
x16' | x16° x16* | x16° | x10? | x10*| x10° | x10* |
N~ 7 ~— @
Header code I Terminator

&

Communications Example

Command

Response

94

Decimal point

1. The response block for Proportional Band Read (RB) does not include
read data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

In this example, the E5ZE is operated with Proportional Band Read (RB)
under the following conditions.

Unit no.:

1

Memory Bank no.: 2
Control Point:
Proportional Band: 40.0°C

3

@| ol 1|R|B|l2]3|0o|Oo|5|0] X[ -
N NN
@|lo|1|RrR|B|O|O]O|l4a|O]O|5]|5]|X]|-
N
Normal end 40.0°C




Integ_;ral Time Writee WN Section 3-7

3-7 Integral Time Write: WN

Function
This command is used to write the integral time to a control point.

g Integral Time Write (WN) cannot be used at a control point being auto-tuned.

Setting Data Range

Setting unit 1

Setting time unit S

Default 0000
Setting data 0000 to 3999

If the constant | of a control point set to 0000 is used for temperature control
&@ with the E5ZE, the E5ZE will not be in integral operation at the control point.

Command
Setting data
I- Control I ! I I
@ Unit W N |Bank|Sentotf 0 Constant | FCS X1 2
x16' | x16° x10° | x102 | x10' | x10° I
~_ ~ ~
Header code Data code Terminator
Response
I | l
@ Unit W | N End code FCS X 2
x16* | x16° x16t | x16° |
~_ ~__
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Integral Time Write (WN) under the
following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Integral Time: 50 s
Command
@| ol 1{w|] N| 2 3|o|Jofo|o|5]|0]|5 |C |X]| >
~— 7 ) e N4
50s
Response

@ of 1|w| N| ofo|5]|8]|X|>

~_ ~_
Normal end
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Integ_]ral Time Read: RN Section 3-8

3-8 Integral Time Read: RN

Function
This command is used to read the integral time that have been set at a control
point.
Command
@ Urllit R | N [Bank|Son®l o | o FCI:S X| =
x16* | x16° point |
N—e N—e N—e
Header code Data code Terminator
Response
Read data
J | | | I |
@ Unit R N | End code Constant | FCS X 2
x16' | x16° x16! | x16° | x10° | x102 | x10*| x10° [
N 7 N~
Header code Terminator

data if the end code of the response block is other than 00.

1. The response block for Integral Time Read (RN) does not include read
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, the E5ZE is operated with Integral Time Read (RN) under the
following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Integral Time: 50 s
Command
@| ol 1| R|N|] 23] 0]O0O]5]|C]| X]|->
N~— 7 ) e N
Response

@| Ol 1| R|IN|[O]JO|JO]| O|5|O0] 58] %]

Normal end 50s
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Derivative Time Writes WV Section 3-9

3-9 Derivative Time Write: WV

Function
This command is used to write the derivative time to a control point.

Derivative Time Write (WV) cannot be used at a control point being auto-
E % tuned.

Setting Data Range

Setting unit 1

Setting time unit S

Default 0000
Setting data 0000 to 3999

If the constant D of a control point set to 0000 is used for temperature control
&@ with the E5ZE, the E5ZE will not be in derivative operation at the control point.

Command
Setting data
5 oo 1 | I
@ Unit W v |Bank| 50| 0 0 Constant D FCS X | 2
x16* | x16° x10° | x10%2 ] x10' | x10° I
e/ ~—0 7 ~—0 7
Header code Data code Terminator
Response
[ | |
@ | Unit W | v | Endcode | Fcs X | 2
x16" | x16° x16' | x16° |
~— 7 ~— 7
Header code Terminator

Communications Example
In this example, the ESZE is operated with Derivative Time Write (WV) under
the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Derivative Time: 10s
Command
@| ol 2|w|] Vv|] 2|3]lofo]lo|lo]|1]|ofl4]0]|X]-
A S N4
10s
Response

@| of 1|w|v|]olofla]o]|x]|-

~_ ~_
Normal end
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Derivative Time Read: RV

Section 3-10

3-10 Derivative Time Read: RV

L

Communications Example

Command

Response

98

In this example, the E5ZE is operated with Derivative Time Read (RV) under

the following conditions.

Function
This command is used to read the derivative time that have been set at a con-
trol point.
Command
[ |
@ | Unit R | v [Bank|Soh®'l o [ o FCs | X | -
x16' | x16° |
N— N— N—
Header code Data code Terminator
Response
Read data
J | | | [ |
@ Unit R V | End code Constant D FCS X 2
x16' | x16° x16' | x16° | x10° | x102]| x10' | x10° |
~— 7 ~—
Header code Terminator

1. The response block for Derivative Time Read (RV) does not include read
data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

Unit no.: 1

Memory Bank no.: 2

Control Point: 3

Derivative Time: 10s

@] Ol 1| RlV]2]|S3 0l 0] 4 41 X | -
Ne— NN\

@| ol 1| R|V]|O|O|O|O|1]|O]| 4]4]X
)

Normal end 10s




Control Period Writec WT

Section 3-11

3-11 Control Period Write: WT

Function

&

Setting Data Range

This command is used to write the control period to a control point.

The Control Period Write (WT) cannot be used at a control point being auto-
tuned.

Cooling-side control period can be written to a control point provided that the
E5ZE is a heating and cooling control model.

Setting unit 1
Setting time unit S
Default 0002
Setting data 0001 to 0099
Command
Setting data
] oo [ L [
@ | Unit w | T [Bank[Sone'| Datacode | Control period FCS X | -
x16' | x16° x10° | x10? | x10* | x10° |
~ ~
Header code 00: Control period Terminator
01: Cooling-side control period for
heating and cooling models only.
Response
B [ [
Unit W T | End code FCS X | 2
x16* | x16° x16* | x16° |
~_ ~_
Header code Terminator

Communications Example

In this example, the E5ZE is operated with Control Period Write (WT) under
the following conditions.

Unit no.: 1

Memory Bank no.: 2

Control Point: 3
Control Period: 5s
Command
@01WT2300000546*7
) A e N4
Control period 5s
Response
@| Ol 1| W| T|]O|O|4 2| X 2
) )
Normal end
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Control Period Read: RT Section 3-12

3-12 Control Period Read: RT

Function
This command is used to read the control period that have been set at a con-
trol point.
The cooling-side control period that have been set at a control point can be
&@ read provided that the E5ZE is a heating and cooling control model.
Command
I I I
@ Unit R T |Bank|sent® | Data code FCS X | >
x16' | x16° |
N~ —
Header code 00: Control period Terminator
01: Cooling-side control period for
heating and cooling models only.
Response
Read data
| I | L |
@ Unit R T | End code Control period FCS X 2
x16* | x16° x16* | x16° | x10° | x102] x10'| x10° |
N 7 N~
Header code Terminator

1. The response block for Control Period Read (RT) does not include read
data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

o

Communications Example
In this example, the E5ZE is operated with Control Period Read (RT) under
the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Control Period: 5s
Command
@l o|l1|R|T|2|3[0|0|4]|6]|X]|-
) A DA N2 N
Control period
Response
@l o|l1|R|(T|O|O|[O|O|Of5|4]f2]%
N
Normal end 5s
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Output Operation (Normal/Reverse) Write: WU

Section 3-13

3-13 Output Operation (Normal/Reverse) Write: WU

Function

Setting Data Range

Uk

This command is used to designate the normal or reverse operation of a con-
trol point.
Output Operation Write (WU) enables the E5ZE in heating and cooling
control operation to change its heating-side control to cooling-side control
and vice versa at a control point simultaneously.

2. Output Operation Write (WU) cannot be used at a control point in manual
operation, control operation or auto-tuning operation.

Default 0000 (All control points in reverse operation)
Setting code 00 to FF
Command
Always 00 Setting data
) EE——
I. [ Sefting |
@ Unit w | U 0 0]o 0 0 0 | code FCS X | -
x16* | x16° x16° | x162 | x16'] x16° |
~___ v ~___ ~__
Header code Data code Terminator
Bit number 6 413121110 Control point Bit
Normal | Reverse
\_ Point 0 1 0
Point 1 1 0
Point 2 1 0
Point 3 1 0
Point 4 1 0
Point 5 1 0
Point 6 1 0
Point 7 1 0
Response
B [ [
@ Unit W U | End code FCS X | =
x16* | x16° x16' | x16° |
~_ ~_
Header code Terminator

Communications Example

In this example, the E5ZE is operated with Output Operation Write (WU)
under the following conditions.

Unit no.: 1

Control Points 0, 2, 4, and 6: Direct operation

Control Points 1, 3, 5, and 7: Reverse operation
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Output Operation (Direct/Reverse) Read: RU Section 3-14

Command
@] 0ol 1|W] Ul O]lO]JO]O 0] 0]51]5 413X
ol1lo|1|0|1]0]1
Bit status
Response

@|o|l1|[w|ulo|o]|al| 3] %]

~_ ~_
Normal end

3-14 Output Operation (Direct/Reverse) Read: RU

Function
This command is used to read the output operation that has been set at a
control point.

Command
Always 00
) —
B [
@ Unit R | u oo 0 0 FCS X |-
x16! | x16° I
~__ 7 ~__ ~__
Header code Data code Terminator
Response
Read data
J | [ Setting |
@ Unit R U | Endcode | ¢ o | code FCS X S
x16' | x16° x16* | x16° | x16° | x16*| x16| x16° |
~_ ~_
Header code Terminator
Bitnumber | 7| 65| 4/ 3|21 |0 Control point Bit
Direct | Reverse
\— Point 0 1 0
Point 1 1 0
Point 2 1 0
Point 3 1 0
Point 4 1 0
Point 5 1 0
Point 6 1 0
Point 7 1 0

data if the end code of the response block is other than 00.

1. The response block for Output Operation Read (RU) does not include read
@ 2. Referto 2-4 End Codes.
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Alarm Mode Write: W# Section 3-15

Communications Example
In this example, the E5ZE is operated with Output Operation Read (RU) under
the following conditions
Unit no.: 1
Control Points 0, 2, 4, and 6: Direct operation
Control Points 1, 3, 5, and 7: Reverse operation.

Command

@| OoOf1|R|JUJO|JO|OJO]4]|6|X]|<

Response

@|o0of1|R|lfUJO|JO|O|l]O|5]|5]|4]|]6]|X]|>

~—— ~

N N4
Normal end

0/1{0|1{0f1|0 |1

Bit status

3-15 Alarm Mode Write: W#

Function
This command is used to designate the alarm mode of alarm 1 or 2 of a con-
trol point.
1. Alarm Mode Write (W#) cannot be used at a control point in manual oper-
ation, control operation or auto-tuning operation.
2. If the temperature control or manual operation at a control point is inter-
rupted, all the alarm output of the control point will be OFF.

Setting Data Range

Alarm Alarm 1 | Alarm 2

Default 00
Setting Alarm OFF 00
code Upper- and lower-limit alarm 01

Upper-limit alarm 02

Lower-limit alarm 03

Upper- and lower-limit range alarm 04

Upper- and lower-limit alarm with 05

standby sequence

Upper-limit alarm with standby 06

sequence

Lower-imit alarm with standby 07

sequence

Absolute-value upper-limit alarm 08

Absolute-value lower-limit alarm 09

Absolute-value upper-limit alarm 0A

with standby sequence

Absolute-value lower-limit alarm with | 0B

standby sequence

HB and HS alarm oC
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Alarm Mode Read: R# Section 3-16
Command
Always 0 Setting data
/T N\
| | | I Setting |
Unit W | #]| 0 |son| Datacode| 0 0  code FCS X |-
x16' | x16° x16° | x162 | x16']| x16° |
R ~— 7
Header code Terminator
00: Alarm 1
01: Alarm 2
Response
B [ [
@ Unit w # | End code FCS X 2
x16 | x16° x16* | x16° |
~— 7 ~— 7
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Alarm Mode Write (W#) under the

following conditions.

Unit no.: 1

Control Point: 3

Alarm 1 Mode: Upper-limit alarm

Command
@l o|l1|w|l#]0]3]0f0]JO]JO]|JO |2|3]|4]|X]| >
~_ ~—
Alarm 1 Upper-limit alarm
Response
@ O] 1| W] #[ 0] 0|3 51 X -
Normal end

3-16 Alarm Mode Read: R#

Function
This command is used to read the alarm mode that has been set at a control
point.
Command
Always 0
/T N\
J [ [
@ Unit R # 0 |sont®'| Datacode [ FCS X | =
x16 | x16° | [
~— 7 ~— 7
Header code Terminator
00: Alarm 1
01: Alarm 2
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Alarm Mode Read: R#

Section 3-16

Response
Read data
T I [ Setting |
@ Unit R # | End code 0 0 code FCS X -
x16"| x16° x16' | x16° | x16° | x162 | x16 | x16° |
~_ ~_
Terminator

Header code

& .

3.

Communications Example

Refer to 3-15 Alarm Mode Write: W# for the setting code rage of the re-
sponse format.

The response block for Alarm Mode Read (R#) does not include read data
if the end code of the response block is other than 00.

Refer to 2-4 End Codes.

In this example, the E5ZE is operated with Alarm Mode Read (R#) under the
following conditions.

Unit no.: 1

Control Point: 3

Alarm 1 Mode: Upper-limit alarm

Command

@l OJ]1|(R|#]0| 3]0]0 |3 ] 3|x%x| >

Response

N
Alarm 1

Normal end  Upper-limit alarm
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Alarm Temperature Write: W% Section 3-17

3-17 Alarm Temperature Write: W%

Function
This command is used to set the alarm temperatures for alarm 1 or 2 of a con-
trol point.
Setting Data Range
Setting unit 1 0.1
°Cor °F °C °F °C °F
Default 0000 00000

Parameters Alarm OFF -999 to 9999 -9999 to 99999
Upper- and lower-limit alarm 0000 to 9999 00000 to 99999
Upper-limit alarm -999 to 9999 -9999 to 99999
Lower-limit alarm -999 to 9999 -9999 to 99999
Upper- and lower-limit range alarm 0000 to 9999 00000 to 99999
Upper- and lower-limit alarm with standby sequence |0000 to 9999 00000 to 99999
Upper-limit alarm with standby sequence -999 to 9999 -9999 to 99999
Lower-limit alarm with standby sequence -999 to 9999 -9999 to 99999
Absolute-value upper-limit alarm -999 to 9999 -9999 to 99999
Absolute-value lower-limit alarm -999 to 9999 -9999 to 99999
Absolute-value upper-limit alarm with standby -999 to 9999 -9999 to 99999
sequence
Absolute-value lower-limit alarm with standby -999 to 9999 -9999 to 99999
sequence
HB and HS alarm

1. Setting Unit Write (Wt) must be used to set the temperature setting unit of
a control pointto 1 or 0.1.

2. Itis unnecessary to set an alarm temperature if HB and HS alarm data is
used as the parameters for Alarm Temperature Write (W%).

Command

When Setting Unitis 1
Setting data

| | | | | |
@ Unit W | % |Bank g&’,‘f{"' Data code Alarm set value FCS X >
x16' | x16° | x10° | x10? | x10'] x10° [
D — Or minus sign (-) t N—
Header code Decimal point Terminator
00: Alarm 1
01: Alarm 2

When Setting Unitis 0.1
Setting data

| | | | | | |
@ Unit W [ % [Bank|son®| Datacode Alarm set value FCS X | -
x16'| x16° | x10° | x10?| x10t| x10°] x10° [
N~ Or minus sign (-) ! SN—
Header code Decimal point Terminator
00: Alarm 1
01: Alarm 2
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Alarm Temperature Read: R% Section 3-18

Response
B [ [
@ Unit W | % | Endcode FCS X 2
x16* | x16° x161 | x16° |
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Alarm Temperature Write (W%)
under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Setting Unit: 1
Alarm 1 Temperature: 50°C
Command
@| o]l 1|w| % 2| 3lojJo|Jo|fof5]0]|3|7]X]|>
~— 7 A A NI
Alarm 1 50°C
Response

@| ol 1(W|%|[O]O |3 |3]X]~>

~—_ 7 N

Normal end

3-18 Alarm Temperature Read: R%

Function
This command is used to read the alarm temperatures that have been set at a
control point.
Command
I [ I
@ Unit R | % |Bank|son®| Datacode [ FCS X | -
x161| x16° | |
~— 7 N—e
Header code Terminator
00: Alarm 1
01: Alarm 2
Response
When Setting Unitis 1
Read data
| | | T T [
@ Unit R | % | Endcode Alarm set value FCS X | 2
x161| x16° x16* | x16° | x10° | x10? | x10! | x10° |
N— Or minus sign (-) ~
Header code Terminator
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Memory Bank Desi gnation Write: WM Section 3-19

When Setting Unit is 0.1

Read data
| | I I | I |
@ Unit R % End code Alarm set value FCS X -
x16'| x16° x16' | x16° | x10° | xa0? | x10 | xa0° | x10° |
N— 7 Or minus sign (-) 1 N~
Header code Decimal point Terminator

read data if the end code of the response block is other than 00.

1. The response block for Alarm Temperature Read (R%) does not include
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, the E5ZE is operated with Alarm Temperature Read (R%)
under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Setting Unit: 1
Alarm 1 Temperature: 50°C
Command
@] O] 1| R| %| 2| 3| 0|0 |3 7% | 2
~— 7 ) A NP S
Alarm 1
Response

Normal end 50°C

3-19 Memory Bank Designation Write: WM

Function

This command is used to designate the memory banks at a control point that

are used for temperature control.

1. Memory Bank Designation Write (WM) cannot be used if the memory bank
designation method is set to contact input designation.

2. Memory Bank Designation Write (WM) cannot be used at a control point
being auto-tuned.

3. When the E5ZE is turned ON, the memory bank numbers previously se-
lected through communications will be effective.

Setting Data Range

Default 0000 for all control points
Setting data 0000 to 0007
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Memory Bank Desig_]nation Read: RM Section 3-20

Command
Always 0 Setting data
/N
| T T T |
@ Unit W M 0 ;(n:c?iﬂttml 0 o | Memory Bank Number ECS X S
x16' | x16° x10° | x10? | x10t| x10° [
Ne—e— 7 ~— 7 ~—
Header code Data code Terminator
Response
B [ [
@ Unit W | M End code FCS X 2
x16' | x16° x16' | x16° |
~__ ~__
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Memory Bank Designation Write
(WM) under the following conditions.

Unit no.: 1

Control Point: 3

Memory Bank no.: 2
Command

@|lol1|w]|M] O] 3]0|JO|JO|JO|JO|2 |5 |A]X] >
N 7 N
Memory bank 2

Response

@|lo|l1|w| M| O|lO|5]|B]| X]|-

~_ ~__
Normal end

3-20 Memory Bank Designation Read: RM

Function
This command is used to read the memory banks that have been set at a con-
trol point.
Command
Always 0
/N
I I
@ Unit R | M| o sl o o FCS X | -
x16'| x16° |
N—e A A
Header code Data code Terminator
Response
Read data
| | | | I [
@ Unit R M | End code | Memory Bank Number FCS X 2
x16" | x16° x16! | x160 | x10° | x102 | x10" | x10° |
N 7 ~—_
Header code Terminator
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Hysteresis Write: WH Section 3-21

&

Communications Example
In this example, the E5ZE is operated with Memory Bank Designation Read
(RM) under the following conditions.

1. The response block for Memory Bank Designation Read (RM) does not in-
clude read data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

Unit no.: 1
Control Point: 3
Memory Bank no.: 2
Command
@|O0O|l]1|R|IM]O]|3]O O|5|D|x]| >
N N
Response
@| ol1|R|[M|[O|JO|O|OlO|2]|5|cCc|X]|-
N

Normal end Memory bank 2

3-21 Hysteresis Write: WH

Function
This command is used to set the hysteresis of control outputs of a control
point in ON/OFF operation.

1. Hysteresis Write (WH) cannot be used at a control point being auto-tuned.
&@ 2. Hysteresis Write (WH) is invalid if it is used for the E5ZE for 2-PID control.

3. The hysteresis of the cooling-side control outputs can be set provided that
the E5ZE is a heating and cooling control model.

Setting Data Range

Setting unit 0.1

°Cor °F °C °F
Default 0008 0015
Setting data 0000 to 0999

Command
Setting data
T - [ I I [
@ Unit W | H [Bank|sent | Data code Hysteresis FCS X 2
x16'| x16° x102 | x10* | x10°| x10° [
N Or minus sign (-) t N
Header code Decimal point Terminator
00: Hysteresis
01: Hysteresis of cooling-side output for
heating and cooling models only
Response
I |
@ Unit W | H End code FCS X 2
x16" | x16° x16* | x16° |
~_ ~_
Header code Terminator
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Hysteresis Read: RH Section 3-22

Communications Example
In this example, the ESZE is operated with Hysteresis Write (WH) under the
following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Hysteresis: 1.5°C
Command
@| ol 1| W| Hl 2f 3]0]J]0| O0]lO0O]1]|5]5|B|X]| >
N 7 ) e N
Hysteresis 1.5°C
Response
@] OJ]1|W| H] O|O|S5]|E| X]|>
) )
Normal end

3-22 Hysteresis Read: RH

Function
This command is used to read the hysteresis of control outputs that have
been set at a control point.
The hysteresis of the cooling-side control outputs can be read provided that
&@ the E5ZE is a heating and cooling control model.
Command
I I |
@ Unit R H |Bank|sont® | Datacode | FCS X | -
x161| x16° | |
~— 7 N 7
Header code Terminator
00: Hysteresis
01: Hysteresis of cooling-side output for
heating and cooling models only
Response
Read data
| [ l r I
@ Unit R H | End code Hysteresis FCS X 2
x16* | x16° x16' | x16° | x107 | x10* | xao0 | x10® ]
~ ! ~
Header code Terminator

Decimal point

1. The response block for Hysteresis Read (RH) does not include read data
if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

&

Communications Example
In this example, the E5ZE is operated with Hysteresis Read (RH) under the
following conditions.
Unit no.: 1
Memory Bank no.: 2
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Status Read: RX Section 3-23

Control Point: 3
Hysteresis: 1.5°C
Command
@] O] 1| R H] 2]3]0 OfS5S1A|X]| 2
N— ) WA NP
Hysteresis
Response

@| ol1|R|H|O|JO|O|O|1]|5]|5|F]|X]|-

Normal end 1.5°C

3-23 Status Read: RX

Function
This command is used to read the operating status.
Command
Always 0
/N
I I
@ Unit R| x| o [ of 2 FCS X | >
x16' | x16° |
N 7 ——— ———
Header code Data code Terminator
Response
Read data
| | I | T [
@ | Unit R X | End code Status code FCS X 2
x16' | x16° x16° | x16° | x16° | x167 | x16* | x16° |

) S—

~_
Header code/ / I Terminator

Bitno. | 15| 14| 13]12|11|10]|9 |8 716]15]14|3|2]1]0

HS alarm output J L Run status

HB alarm output

Control mode

Alarm 2 output — L Output operation
Alarm 1 output —— | ——— Memory write
Error output Auto-tuning
Sensor input error Undefined (The status of bit

5 is indefinite.)

Process value overflow

Process value underflow Undefined (Bit 6 is always 0.)
Heater current overflow
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Status Read: RX

Section 3-23

Bit no. Function Bit status Bit no. Function Bit status
1 0 1 0
0 RUN Status E5ZE is operat- | E5ZE is OFF. 8 Process Value |Process value |Process value
ing. Underflow is too low. is OK.
1 Control Mode |PID Manual 9 Process Value |Process value |Process value
Overflow is too high. is OK.
2 Output Opera- | Direct opera- Reverse opera- | 10 Sensor Input Sensor error. Sensor is OK.
tion tion tion Error
3 Memory Write | Not written Written 11 Error Output ON OFF
4 Auto-tuning Auto-tuning. Not auto-tun- 12 Alarm 1 Output | ON OFF
ing.
5 Undefined (The | --- 13 Alarm 2 Output | ON OFF
status of bit 5 is
indefinite.)
6 Undefined (Bit | --- 0 14 HB Alarm Out- |ON OFF
6 is always 0.) put
7 Heater Current |Currentistoo |Currentis nor- |15 HS Alarm Out- |ON OFF
Overflow large. mal. put

1. The response block for Status Read (RX) does not include read data if the
end code of the response block is other than 00.
2. Referto 2-4 End Codes.
3. The contents of temperature controller errors detected with Status Read
(RX) can be checked with Error Read (RU). Refer to 3-24 Error Read: RU.

Communications Example

Command

In this example, the E5ZE is operated with Status Read (RX) under the follow-
ing conditions.

Unit no.: 1
Control Point: 3
RUN Status:

Control Mode:

Output Operation:

ON (E5ZE is operating)

2-PID control

Reverse operation

Parameters: Written to memory

Auto-tuning: Not auto-tuning

Heater Current Overflow: Normal current

Process Value: OK

Sensor Input Error: Sensor is OK

Error Output: OFF

Alarm 1 Output: ON

Alarm 2 Output: OFF

HB Alarm Output: OFF

HS Alarm Output: OFF

@]l Ol 1| R X]O]3 Ol 214 A X ]|~

~— 7 )
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Status Read: RX Section 3-23

Response

@|O0O|l1|R|X|OfO[|[2]0]|O0O|3|4]9]|%X]|=>

~_ ~__ N~
Normal end

Bit status |0 (O (O {1 (0O |O|O0O|O O[O [O |O|O |O]|1 |1

1 2-PID control —I 1

Alarm 1 ON Temperature
control operation

Bit Meanings in Detalil

Bit O:

Bit 1:

Bit 2:

Bit 3:

Bit 4:

Bit 7:

Bit 8:

Bit 9:

Meanings of other bits have been described previously.

RUN Status
Indicates the following operation control status of the E5ZE.
» Temperature control or manual operation
+ OFF

Control Mode

Indicates the control mode of the ESZE.
» 2-PID control mode (with ON/OFF control)
* Manual operation mode

Output Operation
Indicates the control output operation of the E5ZE.
» Direct operation
» Reverse operation

Memory Write
Indicates the existence or nonexistence of the setting data of the E5ZE.
* Not written

» Written
Auto-tuning
Indicates the auto-tuning status of the E5ZE.
 Auto-tuning
* Not auto-tuning.
Heater Current Overflow

This flag turns ON to indicate that the measured heater current has exceeded
55.0 A. The E5ZE continues temperature control even when this flag turns
ON.

Process Value Underflow
This flag turns ON to indicate that the process value at a control point has
dropped below the set point range by 20°C or 40°F or more. The E5ZE contin-
ues temperature control even when this flag turns ON.

Process Value Overflow
This flag turns ON to indicate that the process value at a control point has
exceeded the set point range by 20°C or 40°F. The E5ZE continues tempera-
ture control even when this flag turns ON.

Bit 10: Sensor Input Error
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This flag turns ON to indicate that the sensor connected to a control point has
been incorrectly wired, that the sensor circuit is burnout, or that a temperature
input from the sensor has exceeded the set point range. Although the E5ZE



Error Read: RU Section 3-24

continues temperature control even when this flag turns ON, the control out-
put of the control point will be OFF until this flag turns OFF.

3-24 Error Read: RU

Function
This command is used to obtain information on errors that exist in the E5ZE.
If an error exists in the E5ZE, the control output of a control point will be OFF
and the E5ZE will turn an error output ON until the error is eliminated.
Command
Always 00
/N
N [
@ Unit R ul o ofo 3 FCS X | 5
x16' | x16° |
N~ 7 ~— @ 7 ~— @ 7
Header code Data code Terminator
Response
Read data
I I [ I T [
@ Unit R U | End code Status code FCS X 2
x16* | x16° x16* | x16° | x16° | x16° | ><161| x16° |

~— 7

~
Header code/ / I Terminator

Bitno. | 151 14| 13|12 11]10|9 |8 |7 |6 |5 |4 |3 |2 |1 ]|O

J L Memory error

Undefined (The - - ]

status of each bit Undefined (The status

is indefinite.) of each bit is indefinite.)
Sensor input AD error
Current Transformer input AD
error

CPU error ' _ .
Setting data error gr%dr junction compensation

Undefined (The status of each
bit is indefinite.)

Bit No. Contents Bit status
1 0

0 Memory error Error Normal
1 Undefined (The status of each bit |---
2 is indefinite.)
3 _— —
4 Sensor input AD error Error Normal
5 Current Transformer input AD Error Normal

error
6 Cold junction compensation error | Error Normal
7 Undefined (The status of each bit |--- ---

is indefinite.)
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Bit No. Contents Bit status
1 0
8 Setting data error Error Normal
9 CPU error Error Normal
10 Undefined (The status of each bit |---
11 is indefinite.) - ___
12
13
14
15

end code of the response block is other than 00.

1. The response block for Error Read (RU) does not include read data if the
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, the memory error occurs, the unit number of which has been
setto 1, is read by the Error Read (RU).

Command

@| ol 1|RrRlulo|lo|o]|3|4]|5]|x]>

Response

@| OJ]1|(RJUJOfO] O]JO|JO]1 |4 7] %X|~>

~_ ~__ N~
Normal end

Bit status o|jojo|o0jo0o|o0f0|0 |OfO|O0O|O|O OO |1

1

Memory error
occurs.

Readable Errors
Refer to the following for the kinds of errors and their meanings.

Memory Error
This error occurs in the following cases.
» The contents of the Memory are destroyed.
e The E5ZE is turned OFF before the E5ZE returns a response to Memory
Write (WE) to the host computer.
» The CPU goes out of control.
The calibration data may be destroyed in the following case.

« A memory error occurs after the setting data are set to the factory-set
default parameters with Initialize Setting Data (MC) and these parameters
are written to the Memory with Memory Write (WE). In such cases, turn the
E5ZE OFF and ON. If a memory error occurs again, the E5ZE needs cali-
bration.

Sensor Input AD Error
This error occurs if the IC that converts sensor input values to the E5ZE to
digital values fails or a peripheral circuit of the IC fails.
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Current Transformer Input AD Error
This error occurs if the IC that converts CT input values to the E5ZE to digital
values fails or a peripheral circuit of the IC fails.

Cold Junction Compensation Error
This error occurs in the following cases if the E5ZE is a thermocouple input
model.

e The Cold Junction Compensator is not connected to the terminal block cor-
rectly.

» The terminals screws of the Cold Junction Compensator is loosened.
e The Cold Junction Compensator is broken.
» The ambient temperature drops below -15°C or exceeds 60°C.

Setting Data Error
This error occurs in the following cases. If a setting data error occurs, initialize
the parameters with Initialize Setting Data (MC) within the permissible param-
eter setting ranges of the E5ZE.

» Setting data in the memory are destroyed.
« A set point of a control point is not within the allowable set point range.

CPU Error
This error occurs if the CPU or its peripheral circuitry is broken.

Reset the set point in the following cases.
&@ » °Cis changed to °F or vice versa with the FUNCTION switch.
» The input type connected to a control point is changed with the INPUT
selector.
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SECTION 4
Commands According to Application

This section describes the commands that are used according to the application.

4-1  Auto-tuning Start: AS . ... 120
4-2  AutotUNiNg Stop: AP . ..o 121
4-3  Setting UnitWrite: Wt .. ... o 121
4-4 SettingUnitRead: Rt . ... ... 123
4-5 Input ShiftWrite: WI ... e 124
4-6 InputShiftRead: Rl ... ... o 125
4-7 Manual Reset Value Write: WK ... ... 126
4-8 Manua ResetValueRead: RK . ... ... i 127
4-9 RampVaueWrite WR ... ... e 127
4-10 RampVaueRead: RR .. ... ... 128
4-11 PresentSetPointRead: RS . ...t 129
4-12 Manual Output Value Writee WO . . ... e 131
4-13 Output Variable Limit ValueWrite: WL . ..., 132
4-14 Output VariableLimitVaueRead: RL. ............................. 133
4-15 Output Variable Change Rate Limit Value Write WG. . ................ 134
4-16 Output Variable Change Rate Limit ValueRead: RG. .. ................ 136
4-17 MemOry WItE: . ..ot e e 136
4-18 Initidlize SettingData: MC. .. ..ot 137
4-19 Communication TeSt: TS, .. .ottt e e 138
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Auto-tuning_] Start: AS

Section 4-1

4-1 Auto-tuning Start: AS

Function

Commands

S
7

This command is used to auto-tune a control point.

Auto-tuning Start (AS) is not accepted by a control point if the control point is
already being auto-tuned or the operation of the control point has been inter-
rupted.

The HB or HS alarm of a control point will not work if the control point is being
auto-tuned.

With Control Point Designated

Always 0
/TN

[
Unit
x16' | x16°

A S 0 |sant®| o 0 X | -

~—
Header code

| ——

Data code Terminator

Auto-tuning of All Control Points

Always 0
/TN

[
Unit A

s|o | A X | 2

x16' | x16°

DataI code

Response

~__
Header code

~__
Terminator

&

Communications Exam

Command

120

00: Simultaneous auto-tuning of all control points
01: Sequential auto-tuning of all control points

If the control point data of the command block is set to A and the data code of
the command block is set to 00, all the control points will be auto-tuned simul-
taneously. If the control point data of the command block is set to A and the

data code of the command block is set to 01, all the control points will be auto-
tuned in sequence.

Sequential Auto-tuning of All Control Points:

If the data code of the command block is set to 01, all the control points will be
auto-tuned in numerical order.

| [ |
@ Unit A S | End code FCS X | »
x16! | x16° x16t | x16° |
Header code Terminator

e
In this example, control point 3, the unit number of which has been setto 1, is
auto-tuned with Auto-tuning Start (AS).

@| Ol 1|A|lS|O|3]0|Of5]0] X]|>




Auto-tuning Stop: AP Section 4-2

Response

Normal end

4-2  Auto-tuning Stop: AP

Function
This command is used to stop the auto-tuning of all the control points.
Auto-tuning Stop (AP) cannot be used to stop the auto-tuning of a particular
&@ control point individually.
Command
Always 0
B [
@ Unit A P| O 0 oo FCS X| 2
x16' | x16° |
~— @ ~—_ @ 7 ~—_ @ 7
Header code Data code Terminator
Response
B [ [
@ Unit A P | End code FCS X | =2
x16' | x16° x16* | x16° |
N 7 N 7
Header code Terminator

Communications Example
In this example, the auto-tuning of the control points, the unit number of which
has been set to 1, is stopped.

Command

@|o|l1|lA|P|OfO|O]O]|5 |0 | X|>

Response

Normal end

4-3  Setting Unit Write: Wt

Eunction

This command is used to set the temperature setting unit to 1 or 0.1.
1. The default temperature setting unit varies with the type of input type to be
used with the E5ZE as described below.
Thermocouple: 1 (default value)
Platinum resistance thermometer: 0.1 (default value)
2. The digits of a setting data set with the E5ZE vary with the temperature set-
ting unit if the E5ZE is operated with any of the following commands.
» Set Point Write (WS) and Set Point Read (RS)
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Setting Unit Write: Wit

Section 4-3

Setting Data Range

» Process Value Temperature Read (RX)

» Alarm Temperature Write (W%) and Alarm Temperature Read (R%)

» Present Set Point Read (Rs)

3. Setting Data Set before Changing Temperature Setting Unit:

» The temperature setting unit of a setting data set for a control point will
remain unchanged after the temperature setting unit of the control point
is changed.

* When the E5ZE is operated with Setting Unit Read (Rt), the following
parameters will be read.

If the temperature setting unit has been changed to 1 from 0.1:
Parameters will be rounded off (e.g., 1234.5 will be read as 1235).

If the temperature setting unit has been changed to 0.1 from 1:
Parameters with .0 added (e.g., 1234 will be read as 1234.0).

Input type Thermocouple Platinum resistance thermome-
ter

°Cor °F °C °F °C °F

Default 0000 0001

(Temperature setting unit: 1)

(Temperature setting unit: 0.1)

0000 to 0001

Setting code

Command
Always 00 Setting data
)
] 1 | [
@ Unit w t 0 0 of O Setting code ECS X |2
x16' | x16° x10° | x102] x10*| x10° l
~__ ~__
Header code Data code Terminator
0000: Temperature setting unit is 1
0001: Temperature setting unit is 0.1
Response
B [ [
@ Unit W t | End code FCS X 2
x16! | x16° x16* | x16° |
~_ ~_
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Setting Unit Write (Wt) under the
following conditions.
Unit no.: 1
Temperature Setting Unit; 1

Command

Temperature setting unit is 1
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Setting_j Unit Read: Rt Section 4-4

Response

@lol1|lwW|lt]Oo|lOo]6]| 2| X] 2

~—_ 7 N

Normal end

4-4  Setting Unit Read: Rt

Function
This command is used to read the setting unit that has been set with the
E5ZE.
Command
Always 00
s\
N [
@ Unit R t 0 o| o 0 FCS X | -
x16% | x16° |
~— 7 ~—— ~——
Header code Data code Terminator
Response
Read data
| | L | [ |
@ Unit R t End code Setting code FCS X . 2
x16" | x16° x16' | x16° | x10° | x10? | x10* | x10° | |
e 7 e 7
Header code Terminator

0000: Temperature setting unit is 1
0001: Temperature setting unit is 0.1

if the end code of the response block is other than 00.

1. The response block for Setting Unit Read (Rt) does not include read data
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, the E5ZE is operated with Setting Unit Read (Rt) under the
following conditions.
Unit no.: 1
Temperature Setting Unit; 1

Command

@| ol 1|{R|t|[O|O]JO|O |[6]|7 | X|>

Response

Normal end Temperature setting unitis 1
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I nput Shift Write: WI Section 4-5

4-5 Input Shift Write: WI

Function
This command is used to write input shift values to shift the processes value.

g Input Shift Write (WI) cannot be used at a control point being auto-tuned.

Setting Data Range

Setting unit 0.1
°Cor °F °C °F
Default 0000
Setting data -999 to 0999
Command
Upper-case | ("ai") Setting data
S\
T T 1 |
@ Unit W | | Bank|Some!l o 0 Input shift FCS X | 2
x161| x16° x10° | x10* | x10° | x10* I
| N—— Orminus 1 D E—
Header code Data code  sign (-) Decimal point Terminator
Response
Upper-case | ("ai")
S\
| I |
@ Unit w | | End code FCS X | 2
x16* | x16° x16t | x16° l
~ ~
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Input Shift Write (WI) under the fol-
lowing conditions.

Unit no: 1
Memory Bank no.: 2
Control Point: 3
Input Shift Value: -12.3°C
Command
Upper-case | ("ai")
/7 N\
@l ol 1|w| 1|23 ]J0]JOo] -1]2|3]4]|3|X] >
N ) A N
-12.3°C
Response
Upper-case | ("ai")
/7 \
@ of 1| wWj| I Ol Ol 5|1F ]| X|>
N~— 7 N~— 7
Normal end
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I nput Shift Read: RI Section 4-6

L

If the sensor input is 100°C, the processes value will be 87.7°C (i.e., 100 -
12.3 = 87.7). The temperature read with Processes Value Read (RX) will be
thus 87.7°C.

4-6 Input Shift Read: RI
Function

This command is used to read the input shift values that have been set at a

control point.
Command

Upper-case | ("ai")
I/
I I
@ | unit R || Bank|sont®| © 0 FCS X | =
x16' | x16° |

~ N ~~

Header code Data code Terminator
Response

Upper-case | ("ai") Read data
S\
I I I L I
@ Unit R | | End code Input shift FCS X | =2
x161| x16° x16' | x16° | x10 | x10* | x10° | x10* |
N— Or minus e —
Header code sign (-) Terminator

Decimal point

1. The response block for Input Shift Read (RI) does not include read data if
the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

L

Communications Example
In this example, the E5ZE is operated with Input Shift Read (RI) under the fol-
lowing conditions.
Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Input Shift Value: -12.3°C

Command
Upper-case | ("ai")
N\

@ o] 1| Rl 1| 2]3]0]0 |5 |B | X] >
NN

Response
Upper-case | ("ai")
/TN

Of 1R

0

0

Normal end

-12.3°C




Manual Reset Value Writee WK Section 4-7

4-7 Manual Reset Value Write: WK

Function

&

This command is used to write the percentages of manual reset value to a

control point when there are offset at the control point in P or PD control oper-

ation.

1. The offset at the control point can be corrected by adjusting the manual re-
set value written to the control point.

2. Manual Reset Value Write (WK) cannot be used at a control point being

auto-tuned.
Setting Data Range
Setting unit 0.1
Manual reset value unit %
Default 0500
Setting data 0000 to 1000
Command
Setting data
| | | T [
@ | Unit W | K [Bank|Senef o 0 | Manual reset value FCS X |2
x16' | x16° x10? | x10 | x10° | x10°
-~ -~ t -~
Header code Data code Decimal point Terminator
Response
B [ [
@ Unit W | K End code FCS X 2
x16' | x16° x16* | x16° |
~— 7 ~— 7

Header code Terminator

Communications Example

Command

Response

126

In this example, the E5ZE is operated with Manual Reset Value Write (WK)
under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3

Manual Reset Value: 70.0%

@| ol 1| Wl K| ol O[5 |D| X| >

~ ~__
Normal end




Manual Reset Value Read: RK Section 4-8

4-8 Manual Reset Value Read: RK

Function
This command is used to read the percentages of manual reset value that
have been set at a control point.
Command
I I
@ | Unit R K |Bank|Som!l o 0 FCS X | =2
x16' | x16° I
N 7 N 7 N 7
Header code Data code Terminator
Response
Read data
I [ T T | [
@ Unit R K | End code | Manual reset value FCS X | 2
x161| X16° x16* | x16° | x10 | x10* | x10° | x10* |
~ ! -~
Header code Terminator

Decimal point

1. The response block for Manual Reset Value Read (RK) does not include
read data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

&

Communications Example
In this example, the E5ZE is operated with Manual Reset Value Read (RK)
under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Manual Reset Value: 70.0%
Command
@| ol 1| R K| 2| 3|0 O 51|09 X1 -
N 7 N
Response

Normal end 70.0%

4-9 Ramp Value Write: WR

Function
This command is used to write ramp values to a control point to change the
set point of the control point constantly.

Setting Data Range

Time

Second

Minute

Hour

Symbol

S

M




Ramp Value Read: RR Section 4-10

Setting unit 0.1

Temperature unit | °Cls °Fls °C/min | °F/min °C/h °F/h

Default 000

Setting data 000 to 999

Command
Setting data
| | T [
@ | Unit w [ R |Bank|Son®| 0 0 Ramp value [Time| FCS X1 -
x16"| x16° x10* | x10° | x10* I
-~ -~ t -~
Header code Data code Decimal point Terminator
S: Second
M: Minute
H: Hour
Response
B [ [
@ Unit W | R | Endcode FCS X 2
x16' | x16° x16* | x16° |
~_ ~_
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Ramp Value Write (WR) under the
following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Ramp Value: 10.0 min

Command

Response

@| ol 1| W| R| ol 0] 4]4]| X]|>

~_ ~_
Normal end

4-10 Ramp Value Read: RR

Function
This command is used to read the ramp values that have been set at a control
point.
Command
I I
@ | Uni R R [Bank|Sem®l 0 | 0 FCS X | 2
x16'| x16° I
~— 7 N 7 N 7
Header code Data code Terminator
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Response
Read data
T | 1 [
@ Unit R R | End code Ramp value |Timel FCS X | -
x16' | x16° x16* | x16° | x10t | x100 | x10* |
s ! ~.
Header code Decimal point Terminator
S: Second
M: Minute
H: Hour

if the end code of the response block is other than 00.

1. Theresponse block for Ramp Value Read (RR) does not include read data
&@ 2. Referto 2-4 End Codes.

Communications Example

In this example, the E5ZE is operated with Ramp Value Read (RR) under the
following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Ramp Value: 10.0 min
Command
@| Ol 1| R| Rl 23|00 410 X[
N 7 N
Response

Normal end 10.0 min

4-11 Present Set Point Read: Rs

Function
This command is used to read the present set point of a control point in ramp
operation.
Command
Always 0
/N
I . Control I
@ unt | R| s| Ofpmn | O | O FCS X\ 2
x16' | x16 |
N~— 7 ~—rf 7 ~—rf 7
Header code Data code Terminator
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Present Set Point Read: Rs Section 4-11
Response Formats of E5ZE in Temperature Control Operation
When Setting Unitis 1
Read data
| | | | 1 [ |
@ Unit R s | End code Present set point FCS X . =z
x16' | x16° x16 ] x16° | x10® | x10% | x10* | x10° I |
N 7 Or minus ) S
Header code sign (-) Terminator
When Setting Unit is 0.1
Read data
| | | | o |
@ Unit R S End code Present set point FCS X 2
x16' | x16° x16' | x16° | x10° | x10? | x10* | x10° | x10* [
N Or minus ! N
Header code sign (-) Terminator

Decimal point

Response Formats of ESZE not in Temperature Control Operation
Present Set Point Read (Rs) enables the E5ZE to read error codes when the
E5ZE is not in temperature control operation.

When Setting Unitis 1

Error code
T I [
@ Unit R s | Endcode | M 0 0] 1 FCS X 2
x161| x16° x16! | x16° x102 | x10' | x10° |
~__ 7 ~___
Header code Terminator
When Setting Unitis 0.1
Space (20H) Error code
/TN
T I [
@ Unit R s | End code M| O 0|1 FCS X | 2
x16' | x160 x16 | x16° x10% | x10! | x10° |
~__ 7 ~__ 7
Header code Terminator

1. The response block for Present Set Point Read (Rs) does not include read
data or an error code if the end code of the response block is other than 00.
2. Referto 2-4 End Codes and 2-5 Error Codes.

&

Communications Example
In this example, the E5ZE is operated with Present Set Point Read (Rs) under

the following conditions.

Unit no.: 1
Control Point: 3
Setting Unit: 1
Present Set Point:  200°C
Command
@| O] 1l Rl s|O0O ]3]0 0|6 |3 X |-
N 7 N—
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Manual Output Value Write: WO Section 4-12

Response

Normal end 200°C

4-12 Manual Output Value Write: WO

Function

This command is used to write the percentage of manual output value to a

control point.

1. Manual Output Value Write (WO) is used with the E5ZE only when the

&@ E5ZE is in manual operation.

2. The percentage of cooling—side output value can be written to a control
point only if the E5ZE is a heating and cooling control model.

3. The E5ZE operates manually even if the E5ZE detects a sensor input error.
Manual Output Value Write (WO), however, cannot be used with the E5ZE
if the E5ZE detects a sensor input error.

4. |If the E5ZE has an error, the E5ZE cannot operate manually and Manual
Output Value Write (WO) cannot be used with the E5ZE.

Setting Data Range

Setting unit 0.1
Manual output value unit %
Setting data 0000 to 1000
Command
Always 0 Setting data
N\
I | T T T [
@ | Unit w o 0 |5l Datacode | Manual output value FCS X |-
x16' | x16° | x102 | x10* | x10°| x10* |
~ 1 ~
Header code Decimal point Terminator
00: Output value
01: The cooling-side output value for heating and
cooling control model only.
Response
B [ [
@ Unit W | O | Endcode FCS X 2
x16'| x16° x16* | x16° |
~_ ~_
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Manual Output Value Write (WO)
under the following conditions.
Unit no.: 1
Control Point: 3
Manual Output Value: 50.0%
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Output Variable Limit Value Write: WL Section 4-13

Command

Response

@| ol 1|w| ol ofo[5]9]|X]|>

~_ ~_
Normal end

4-13 Output Variable Limit Value Write: WL

Eunction

S
%

O

Setting Data Range

132

&

This command is used to write control output variable limit values to a control

point.

1. Output Variable Limit Value Write (WL) cannot be used at a control point
being auto-tuned.

2. Cooling-side output variable limit values can be written to a control point
provided that the E5ZE is a heating and cooling control model.

The output variable limit function will not work at a control point in the follow-

ing cases.

The E5ZE is in manual operation.

The E5ZE has an error.

The E5ZE detects a sensor input error.

The E5ZE is stopped.

Setting item Lower limit | Upper limit
Setting unit 0.1

OQutput variable limit value unit %

Default 0000 | 1000
Setting data 0000 to 1000

1. The output variable lower-limit value set at a control point must not be larg-
er than the upper output variable limit value.

2. Ifthe output variable lower-limit value set at a control point is 1000, the out-
put value will be always 100.0%.

3. Ifthe output variable upper-limit value set at a control point is 1000, the out-
put value will be always 0.0%.

4. If an output variable limit value is set at a control point as both output vari-
able lower-limit value and upper-limit value, the output value will be the out-
put variable limit value.



Output Variable Limit Value Read: RL Section 4-14

Command
Setting data
| | L |
@ Unit W L | Bank (p:gimrol Data code Output variable limit value FCS * S
x16'] x16° | x102 | x10* | x10° [ x10*
- t -~
Header code Decimal point Terminator
00: Output variable lower-limit value
01: Output variable upper-limit value
02: Cooling-side output variable lower-limit value
for heating and cooling control model only.
03: Cooling-side output variable upper-limit value
for heating and cooling control model only.
Res ponse
B [ [
@ Unit WL End code FCS X | 2
x16* | x16° x16' | x16° |
~_ ~_
Header code Terminator

Communications Example

In this example, the E5ZE is operated with Output Variable Limit Value Write
(WL) under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Output Variable Lower-limit Value: 20.0%
Command
@] 0] 1|wW|l L]2|3|J]O0O|O(|Of2|O0|O0O|5]|]9]| %]~
N~— 7 ) W N4
Lower limit 20.0%
Response

@l 0] 1(W|lL]J]OfO]|S]|A]lX]>

~——_ 7 N/

Normal end

4-14 Output Variable Limit Value Read: RL

Function

This command is used to read the output variable limit values that have been
set at a control point.

point can be read provided that the E5ZE is a heating and cooling control

The cooling-side output variable limit values that have been set at a control
&@ model.
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Output Variable Change Rate Limit Value Write: WG Section 4-15
Command
I- Control I I
@ | unit R L [Bank|Son®| Datacode | FCS X | 2
x16'| x16° | I
~_ ~_
Header code Terminator
00: Output variable lower-limit value
01: Output variable upper-limit value
02: Cooling-side output variable lower-limit value
for heating and cooling control model only.
03: Cooling-side output variable upper-limit value
for heating and cooling control model only.
Response
Read data
I I el |
@ Unit R L End code Output variable limit value FCS * -
x16* | x16° x16' | x16° | x10? | x10* | x10° | x10™ |
- ! -~
Header code Terminator

Decimal point

1. The response block for Output Variable Limit Value Read (RL) does not in-
clude read data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

&

Communications Example
In this example, the E5ZE is operated with Output Variable Limit Value Read
(RL) under the following conditions.
Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Output Variable Lower-limit Value: 20.0%

Command
@ Of 1| RJL]2]|3 |0 [|[O0O|5|E|Xx]=>
~_ A N N4
Lower limit
Response
@| Ol 1| R|lL|JO|JO|O|J2|O|O|5]|D]|X]|=>
~_
Normal end 20.0%

4-15 Output Variable Change Rate Limit Value Write: WG

Function
This command is used to write control output variable change rate limit values
to a control point.

1. Output Variable Change Rate Limit Value Write (WG) cannot be used at a
control point being auto-tuned.
2. The output variable change rate limit function will not work at a control point

in the following cases.

« An output variable change rate limit value of 0000 is used for the E5ZE.
» The control point is being auto-tuned.

» The E5ZE is in manual operation.
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Output Variable Chang_]e Rate Limit Value Write: WG Section 4-15

* The E5ZE has an error.

Setting Data Range

Setting unit 0.1

Change rate unit %/(Sampling period)
Default 0000

Setting data 0000 to 1000

The percentage of output per sampling period of a control point must be set
&@ as the output variable change rate limit value.

Command
Setting data
| Output variab ' I
. put variable change
@ Unit W | G |Bank ,‘fg’iﬂim' 0 0 | rate limit value FCS X 2
x16'| x160 x102 | x10* | x10°]| x10* I
-~ -~ t -~
Header code Data code Decimal point Terminator
Response
B [ [
@ Unit W | G | Endcode FCS X | 2
x16* | x16° x161 | x16° |
~_ ~_
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Output Variable Change Rate Limit
Value Write (WG) under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Output Variable Change Rate Limit Value: 60.0% per sampling period
Command
@| ol 2|w| G| 2 3| ojo|o|6|l0|O|5]|6]X]-
N~— 7 ) W N4
60.0%/(Sampling period)
Response

@ Ol 1| W| G| OJOfS5|1]|x%x]|=>

~_ ~_
Normal end
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Output Variable Change Rate Limit Value Read: RG Section 4-16

4-16 Output Variable Change Rate Limit Value Read: RG

Function
This command is used to read the output variable change rate limit values that
have been set at a control point.

Command
I' Control I
@ | Unit R G |Bank|Ssmoll o 0 FCS X |2
x16* | x16° |
~_ ~_ ~_
Header code Data code Terminator
Response
Read data
|, I Outpu't variable chan'ge |
@ Unit R G | End code | rate limit value FCS X 2
x16' | x16° x16t | x16° | x10? | x10t | x10° | x10 |
~ ! -~
Header code Decimal point Terminator

(RG) does not include read data if the end code of the response block is
other than 00.

2. Referto 2-4 End Codes.

g 1. The response block for Output Variable Change Rate Limit Value Read

Communications Example

In this example, the E5ZE is operated with Output Variable Change Rate Limit
Value Read (RG) under the following conditions.

Unit no.: 1

Memory Bank no.: 2

Control Point: 3

Output Variable Change Rate Limit Value: 60.0% per sampling period
Command

@| Of 1| R| G| 2|3]0]JO|5|5]|X]>

N—— 7 NN

Response

Normal end  60.0%/(Sampling period)

4-17 Memory Write: WE

Function
This command is used to write the setting data set with the E5ZE to the mem-
ory.
When the E5ZE is turned ON, the setting data stored in the memory will be
&@ read by the E5ZE automatically for temperature control use.
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Initialize Setting Data: MC

Section 4-18

%

If the E5ZE is turned OFF before the E5ZE returns a response to Memory
Write (WE) to the host computer connected to the E5ZE, the setting data set
with the E5ZE may not be written to the memory, in which case a memory

O error will occur.
Command
Always AA Setting data, always 0007
N\
I.
@ | Unit W El A A ol o 0|0 0 7| FCS X |2
x16' | x16° x10° | x107| x10t| x10° [
~—0 7 ~— ~—
Header code Data code Terminator
Response
B [ [
@ Unit W E | End code FCS X | »
x16* | x16° x16' | x16° |
N—e N—e
Header code Terminator

Communications Example

Command

Response

In this example, setting data, the unit number of which has been set to 1, are
written to the memory with Memory Write (WE).

4-18 Initialize Setting Data: MC

Eunction

@| 0] 1|W Al Al O0O]J]O0O|O0O]J]O | O)]7]|5 1|4 2
~__
@| ol 1|w| E[o]oOo|5]|3] x>
~_ ~_
Normal end

This command is used to set the memory to the factory-set default setting
data.
Initialize Setting Data (MC) can be used only when the E5ZE is stopped.

Initialize Setting Data (MC) cannot be used to reset a particular control
point or memory bank individually.
Initialize Setting Data (MC) does not affect the contents of the memory and
saved calibration values. To initialize the stored set data of the E5ZE, send
this command and then Memory Write (WE) with the factory-set setting da-

@@2:

If the temperature unit is changed from °C to °F or vice versa or the input type
connected to the E5ZE is changed at a control point, set the RAM to the fac-
tory-set default setting data and reset data with the E5ZE.

ta.
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Communication Test: TS Section 4-19

Command
B [
@ Unit M| C FCS X | -
x16* | x16° |
~_ ~—
Header code Terminator
Response
B [ [
@ Unit M| C End code FCS X 2
x16* | x16° x16 | x16° |
~_ ~_
Header code Terminator

Communications Example

In this example, setting data, the unit number of which has been set to 1, are
reset to the factory-set default setting data with Initialize Setting Data (MC).

Command

@| of 1| M| C| 4| F|x]| 2

Response

@loj1|M|ClOfO]4]| F| X]|>

~_ ~_
Normal end

4-19 Communication Test: TS

Function
This command is used to enable a control point to send back to the host sys-
tem connected to the E5ZE the character strings received at the control point
from the host system.
Character strings can contain all characters except the following characters.
@: (40H)
s: (carriage return) (ODH)
Command
Send data
(
N AR [
@ Unit T S Character string FCS X | 2
x16* | x16° [ (| | |
———— d | ——
Header code 118 characters max. ‘ Terminator
Response
Response data
(
! ChI t" { thlth ! X
@ Unlt T S aracter string that nas FCS -
x16' | x16° been sent | 1 |
N , )) N ,
Header code Terminator
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Communication Test: TS Section 4-19

Response Block with Error Detected

| [ |
@ Unit T S | End code FCS X 2
x16* | x16° x16* | x16° |
Header code Terminator

block.

1. The contents of the error will be indicated by the end code in the response
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, character string ABC123 is sent to the E5ZE, the unit number
of which has been set to 1, with the Communication Test (TS).

Command

@ Ol 1| T|S|A|B|C|1 |2 |3]|3([6]x%X]=2

Character string ABC123

Response

@| ol1|T|[S|A|B]|C|1(|2]|3]3]|6]|X|>

Character string ABC123
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SECTION 5
Heater Burnout and SSR Failure Detection Commands

This section describes the commands used for heater burnout and SSR failure detection.

51 HBAlamandHSAlamPoint Writee WU . ......................... 142
5-2 HBAlamandHSAlamPointRead: RU ............... ... .. ..., .. 143
5-3 Heater Burnout and SSR Failure Detection Current Value Write: WW. . . .. 144
54 Heater Burnout and SSR Failure Detection Current Value Read: RW . . . . .. 145
5-5 Heater Current Value and SSR Leakage Current ValueRead: RZ ... ... ... 146
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HB Alarm and HS Alarm Point Write: WU Section 5-1

5-1 HB Alarm and HS Alarm Point Write: WU

Function
This command is used to designate the control points that are to have HB and
HS alarms so that the control points can detect heater burnout and SSR fail-
ures.
1. The control points designated by HB Alarm and HS Alarm Point Write
&@ (WU) will have both HB and HS alarms.
2. HB Alarm and HS Alarm Point Write (WU) cannot be used if a control point
is being auto-tuned.

/ The HB or HS alarm of a control point will not work if the control point is being

auto-tuned.
O
Setting Data Range
Default 00 (None of the control points have HB or HS alarm.)
Setting code 00 to FF
Command
Always 00 Setting data
) SE—
J | Setting |
@ Unit w ul o 0 0] 2 0 0| code FCS X | 2
x16* | x16° x16° | x162 | x161] x16° |
~_ v ~ ~__
Header code Data code Terminator
Bitnumber| 7|/ 6|5 4| 32|10 Control point Bit
Valid Invalid
Point O 1 0
Point 1 1 0
Point 2 1 0
Point 3 1 0
Point 4 1 0
Point 5 1 0
Point 6 1 0
Point 7 1 0
Response
B [ [
@ Unit W | U End code FCS X 2
x16' | x16° x16! | x16° ]
~ ~_ 7
Header code Terminator

Communications Example
In this example, the E5ZE is operated with HB Alarm and HS Alarm Point
Write (WU) under the following conditions.
Unit no.: 1
Control Points 0, 2, 4, and 6: Invalid
Control Points 1, 3, 5, and 7: Valid
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HB Alarm and HS Alarm Point Read: RU Section 5-2
Command
@l ol1|wW|lU]ofoOo]J]Oof|2]0|O0O]J]A]JAl4]|1 | X]~
1/0|/1]|0/1]|0]| 1|0
Bit status
Response
@| O] 1|W] Ul O] O} 4]3 X1
N N
Normal end
5-2 HB Alarm and HS Alarm Point Read: RU
Eunction
This command is used to read which control points have been set for HS and
HB alarms.
Command
Always 00
N\
[ |
@ Unit R | u 0 ol o 2 FCS X | -
x16* | x16° ]
N—e ~—0 7 ~—0 7
Header code Data code Terminator
Response
Read data
I. | I Setti'ng |
@ Unit R U | End code 0. 0 code FCS X | =2
x16' | x16° x16 | x16° | x16° | x167 | x16'| x16° |
~— 7 ~— 7
Header code | Terminator
Bitnumber | 7/ 65| 4/ 3]2]| 1|0 Control point Bit
Valid Invalid
\— Point 0 1 0
Point 1 1 0
Point 2 1 0
Point 3 1 0
Point 4 1 0
Point 5 1 0
Point 6 1 0
Point 7 1 0

1. The response block for HB Alarm and HS Alarm Point Read (RU) does not
include read data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

&
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Heater Burnout and SSR Failure Detection Current Value Section 5-3

Communications Example
In this example, the E5ZE is operated with HB Alarm and HS Alarm Point
Read (RU) under the following conditions.
Unitno.: 1
Control Points 0, 2, 4, and 6: Invalid
Control Points 1, 3, 5, and 7: Valid

Command

@| of 1| Rl Ul O|lO|O 2] 4| 4| X]|~>

Response

@ O 1| R{U|JO|lO]JO|O|A|A|[4]6]|X]>

~—— ~

N N4
Normal end

1|{0(1|0/1|0|1|O0

Bit status

5-3 Heater Burnout and SSR Failure Detection Current Value
Write: WW

Function
This command is used to set the current value at a control point to be used by
the E5ZE to detect heater burnout or SSR failures at the control point.

Setting Data Range

Function Heater burnout detection | SSR failure detection
Setting unit 0.1

Current unit A

Default 0000 | 0005

Setting data 0000 to 0500

Refer to the following to turn the HB alarm of a control point OFF or ON.
&@ If the detection current value are set to 0000, the HB alarm will be always

OFF
If the detection current value are set to 0500, the HB alarm will be always
ON.
Command
Always 0 Setting data
/7 N\
| Control | o I |
@ Unit W | w 0 [pont” | Data code | Detection current value FCS X |-
x16'| x16° I x10* | x10*| x10°] x10+
-~ t -
Header code Decimal point Terminator

00: Heater burnout detection (HB alarm)
01: SSR failure detection (HS alarm)
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Heater Burnout and SSR Failure Detection Current Value Section 5-4
Response
[ [ |
@ Unit W [ W | End code FCS X | 2
x16 | x16° x16* | x16° |
e 7 e 7
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Heater Burnout and SSR Failure
Detection Current Value Write (WW) under the following conditions.
Unit no.: 1
Control Point: 3
Heater Burnout Detection Current Value: 25.0 A

Command
@l o]l1|w| W] 0] 3J]oJOo]JOo|2]|5]|0|4]|5]|X] >
~__ ~_
Heater 25.0A
burnout
Response
@ 0 1|W| W] 0O O] 4 1 X 2
~_ ~_
Normal end

5-4 Heater Burnout and SSR Failure Detection Current Value

Read: RW
Function
This command is used to read the current value set at a control point to be
used by the E5ZE to detect heater burnout or SSR failures.
Command
Always 0
/N
I I I
@ | Unit R W | 0 |son®| Datacode | FCS X 2
x161| x16° | |
~— @ A N4
Header code Terminator
00: Heater burnout detection (HB alarm)
01: SSR failure detection (HS alarm)
Response
Read data
I [ L | [
@ Unit R W | End code | Detection current value FCS X 5
x161| x16° x16: | x16° | x102 | x10* | x10° [ x10* |
~ ! -~
Header code Terminator

Decimal point

1. Theresponse block for Heater Burnout and SSR Failure Detection Current
Value Read (RW) does not include read data if the end code of the re-
sponse block is other than 00.

&
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Heater Current Value and SSR Leakage Current Value Section 5-5

2. Referto 2-4 End Codes.

Communications Example
In this example, the E5ZE is operated with Heater Burnout and SSR Failure
Detection Current Value Read (RW) under the following conditions.
Unit no.: 1
Control Point: 3
Heater Burnout Detection Current Value: 25.0 A

Command
@] Ol 1| RIW|l O]l 3|00 ]| 4] 7]X%]|~>
~__ N
Heater
burnout
Response

Normal end 25.0A

5-5 Heater Current Value and SSR Leakage Current Value
Read: RZ

Function
This command is used so that the E5ZE can read the current value of the
heater or the leakage current value of the SSR connected to a control point
via the Current Transformer.
1. Heater Current Value: The current value of the heater measured at the
&@ control point with its control output turned ON.
2. SSR Leakage Current Value: The leakage current value of the SSR mea-
sured at the control point with its control output turned OFF.

Command
Always 0
TN
| I |
@ Unit R Z 0 [sont'| Datacode | FCS X | 2
x16' | x16° | |
~__ 7 ~__ 7
Header code Terminator
00: Heater current value
01: SSR leakage current value
Response
Read data
I [ I T | [
@ Unit R Z | End code Current value FCS X | »
x161| x16° x16* | x16° | x10? | x10! | x10° | x10™ |
~ ! -~
Header code Decimal point Terminator

The current data of the response block for Heater Current Value and SSR
&@ Leakage Current Value Read (RZ) will be 0000 in the following cases.
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Heater Current Value and SSR Leakag_je Current Value Section 5-5

The HB or HS alarm is not valid for the control point that has been desig-
nated.
The operation of the control point that has been designated is stopped.

Response Block with Error Detected
The response block for Heater Current Value and SSR Leakage Current
Value Read (RZ) will include an error code if an error is detected by the E5ZE
while the E5ZE is processing the command.

Error code
| | | I | [
@ Unit R Z | Endcode | E FCS X 2
x161| X16° X161 | x16° | X102 | x10* | x10° |
~__ 7 ~___
Header code Terminator

Value Read (RZ) does not include read data or an error code if the end
code of the response block is other than 00.

2. Refer to 2-4 End Codes and 2-5 Error Codes.

g 1. The response block for Heater Current Value and SSR Leakage Current

Communications Example
In this example, the E5ZE is operated with Heater Current Value and SSR
Leakage Current Value Read (RZ) under the following conditions.

Unit no.: 1
Control Point: 3
Heater Current Value: 25.6 A
Command
@| O] 1| Rl Z|JO|3|O0O|O|4|A]|X]|>
N NN
Heater current
value
Response

Normal end 256 A
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SECTION 6
Heating and Cooling Control Commands

This section describes the commands used for heating and cooling control.

6-1 Dead Band and OverlapBand Writee WD . .......... ... ..coiiiinn.. 150
6-2 DeadBandandOverlapBandRead: RD ....................ccovvunt. 151
6-3 Cooling Coefficient Write: WC ............ i 151
6-4 Cooling Coefficient Read: RC . ... ... .. i 152
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Dead Band and Overlap Band Write: WD

Section 6-1

6-1

Function

Dead Band and Overlap Band Write: WD

This command is used to write the dead band or overlap band of a control out-
put in heating and cooling control operation.

Tk

Refer to the following for the designation of the dead band or overlap band

of a control output.

« If positive parameters are set with Dead Band and Overlap Band Write
(WD), the dead band of the control output will be designated.

« If negative parameters are set with Dead Band and Overlap Band Write
(WD), the overlap band of the control output will be designated.

2. Dead Band and Overlap Band Write (WD) cannot be used at a control
point being auto-tuned.

Setting Data Range

Setting unit 1

°C or °F °C °F

Default 0000

Setting data -999 to 0999
Command

Setting data
| | T T [
@ Unit W D Bank Co_nirol 0 0 Dead band or overlap band FCS X -
oin
x16! | x16° P x10° | x102 | xa0t | xa00 [
~— N—7—— Orminus R
Header code Data code sign (-) Terminator
Response
B [ [
@ Unit W | D | Endcode FCS X 2
x16' | x16° x16' | x16° |
~— 7 ~— 7
Header code Terminator

Communications Example

Command

Response

150

In this example, the E5ZE is operated with Dead Band and Overlap Band
Write (WD) under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Overlap Band: 5°C
@ 1| wW| D| 2] 3] 0|O0]|-]o|o]|5|4|B|X|-
N ) S N
-5°C (Overlap band)
@| ol 1|w| D] of o552 X]|>
N 7 N 7
Normal end



Dead Band and Overlap Band Read: RD Section 6-2

6-2 Dead Band and Overlap Band Read: RD

Function
This command is used to read the dead bands or overlap bands that have
been set at a control point.
Command
| |
@ | Unit R D [Bank|Somll o 0 FCS X |2
x16" | x16° |
~— 7 ~— 7 ~— 7
Header code Data code Terminator
Response
Read data
I [ T T | [
@ Unit R D | End code | Dead band or overlap band ECS X | -
x16'| x16° x16' | x16° | x10° | x102 | x10* | x10° |
\ 7 Or minus —
Header code sign (-) Terminator

include read data if the end code of the response block is other than 00.

1. Theresponse block for Dead Band and Overlap Band Read (RD) does not
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, the E5ZE is operated with Dead Band and Overlap Band
Read (RD) under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Overlap Band: 5°C
Command
@ O] 1| R D] 2|1 3]0}|O0 5|16 X[ =2
~— 7 N
Response
@| ol 1| R|{ D] Of O - 00|65 41 F| X5
N/

Normal end -5°C (Overlap band)

6-3 Cooling Coefficient Write: WC

Function
This command is used to write cooling coefficients that designate cooling—
side proportional bands to a control point in heating and cooling control oper-
ation.
1. The cooling-side proportional band to be set a control point is calculated
according to the cooling coefficient and proportional band. Refer to the fol-
&@ lowing formula.
Cooling-side proportional band = Cooling coefficient x Proportional band

2. Cooling Coefficient Write (WC) cannot be used at a control point being
auto-tuned.
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Cooling_; Coefficient Read: RC Section 6-4

Setting Data Range

Setting unit 0.1
Default 0010
Setting data 0000 to 0100

If the cooling coefficient of a control point set to 0000 is used for temperature
&@ control with the E5ZE, the percentage of the cooling-side control output will be

always 0.
Command
Setting data
| Fr |
@ Unit w [ ¢ |Bank|Sont®| O 0 Cooling coefficient FCS % | 5
x16' | x16° x102 | x10t | x10° | x10* [
Ne— 7 ) — Qr minus 1 N~
Header code Data code  sign (-) Decimal point Terminator
Response
B [ [
@ Unit W | C | End code FCS X | 2
x16* | x16° x16* | x16° |
~— 7 ~— 7
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Cooling Coefficient Write (WC)
under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Cooling Coefficient: 1.5
Command
@| o] 1{w| c| 23|lo]Jofo|o]a|5]|5]|]0]fX]>
N 7 ) e N
15
Response

@| ol 1|w|c|o|Oo |5 |5]|X]|>

Ne— N

Normal end

6-4 Cooling Coefficient Read: RC

Function
This command is used to read the cooling coefficients that have been set at a
control point.
Command
I I
@ | Unit R C |Bank|Somll o 0 FCS X |2
x16' | xie° I
N 7 N 7 N 7
Header code Data code Terminator
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Cooling_j Coefficient Read: RC Section 6-4

RGSQOHSG
Read data
[ [ I o |
@ Unit R c | End code Cooling coefficient FCS X -
x16*| x16° x161 | x16° | x10? | x10t | x10° | x10* I
N— Or minus ! ~
Header code sign (-) Decimal point Terminator

read data if the end code of the response block is other than 00.

1. The response block for Cooling Coefficient Read (RC) does not include
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, the E5ZE is operated with Cooling Coefficient Read (RC)
under the following conditions.

Unit no.: 1
Memory Bank no.: 2
Control Point: 3
Cooling Coefficient: 1.5
Command
@] O] 1| R C| 2|3 0] O]l 511]| X|>
~— 7 A A Y
Response
@] 0] 1| R{C|O]|O|O O] 1]5 514 X -2

Normal end 1.5
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SECTION 7
Fuzzy Control Commands

This section describes the commands used for fuzzy control.

7-1  Fuzzy StrengthWrite: Wi . ..o 156
7-2 Fuzzy StrengthRead: Rj. ... e 157
7-3 Fuzzy Scale LWrite: WK .. ..o e 157
7-4 FuzzyScalelRead: RK . ... ... ... . 158
7-5 Fuzzy Scale 2 Write: Wl . . ... 159
7-6 FuzzyScae2Read: Rl.......... ... i 160
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Fuzzy Strength Write: Wj Section 7-1

7-1 Fuzzy Strength Write: Wj

Function
This command is used to write fuzzy strength to a control point.

g Fuzzy Strength Write (Wj) cannot be used at a control point being auto-tuned.

Setting Data Range

Setting unit 1

Fuzzy strength unit %

Default 0050
Setting data 0000 to 0099

If the fuzzy strength of a control point set to 0000 is used for temperature con-
&@ trol with the E5ZE, the E5ZE will not be in fuzzy control operation.

Command
Setting data
| I I I |
@ | Unit W [ j [Bank|sont®| © 0 Fuzzy strength ECS % | -
x16* | x16° x10° | x10% | x10: | x10° [
~_ ~___ ~__
Header code Data code Terminator
Response
N , | [
@ Unit W i | End code FCS X 2
x16' | x16° x16* | x16° |
~__ 7 ~__ 7
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Fuzzy Strength Write (Wj) under
the following conditions.

Unit no.: 1
Memory bank no.: 2
Control point: 3
Fuzzy strength: 45%
Command
@| of 2wl j| 2[3|]o]o]jlojJo|a]|5]|7]|]C|X]|>
N ) A N
45%
Response

@| o]l 1|{w| j|olol7]|c]|x]|-

~_ ~__
Normal end
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Fuzzy Streng_jth Read: Rj Section 7-2

7-2 Fuzzy Strength Read: Rj

Function
This command is used to read the fuzzy strength that have been set at a con-
trol point.
Command
I |
@ | Unit R | j [Bank|Somef o 0 FCS X |2
x16' | x16° |
~— 7 ~— 7 ~— 7
Header code Data code Terminator
Response
Read data
| | I I | [
@ Unit R i | End code Fuzzy strength FCS X | =2
x16* | x16° x16' | x16° | x10® | x10? | x10: | x10° |
~— 7 ~—0o 7
Header code Terminator

data if the end code of the response block is other than 00.

1. The response block for Fuzzy Strength Read (Rj) does not include read
&@ 2. Referto 2-4 End Codes.

Communications Example
In this example, the E5ZE is operated with Fuzzy Strength Read (Rj) under
the following conditions.

Unit no.: 1
Memory bank no.: 2
Control point: 3
Fuzzy strength: 45%
Command
@ Of 1| R ] 21 3f(0f{O0 7181 X[+
N 7 N
Response

Normal end 45%

7-3 Fuzzy Scale 1 Write: Wk

Function

This command is used to write fuzzy scale 1 values to a control point for the

E5ZE to determine external disturbance scales.

1. Fuzzy Scale 1 Write (WK) cannot be used at a control point being auto-

&@ tuned.

2. Fuzzy scale 1 values for a control point being auto-tuned will be set auto-
matically when the auto-tuning of the control point finishes.

3. The fuzzy scale 1 value of a control point will be automatically adjusted ac-
cording to the PID constants. The fuzzy scale 1 value can be changed
manually after PID constants are set for the bank.
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Fuzzy Scale 1 Read: Rk Section 7-4

Setting Data Range

Setting unit 0.1
°Cor °F °C °F
Default 9999
Setting data 0002 to 9999
Command
Setting data
| | | | [
@ | Unit W | k |Bank|sani®| 0 0 Fuzzy scale 1 FCS X | 2
x16' | x16° x102 | x10* | x10° | x10+ [
-~ - t -
Header code Data code Decimal point Terminator
Response
B [ [
@ Unit W | k | Endcode FCS X | =2
x16* | x16° x16' | x16° |
~_ 7 ~_ 7
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Fuzzy Scale 1 Write (WKk) under
the following conditions.

Unit no.: 1
Memory bank no.: 2
Control point: 3
Fuzzy scale 1: 40.0°C
Command
@| o] 1{w| k|]2|3]|]o]o|lo|4]o|Oo|7]|8]|X|>
~— 7 A U NI
40.0°C
Response

@l ol 1|{w|] k|lo]Jo |7 |D ]| X|-

~_ ~_
Normal end

7-4 Fuzzy Scale 1 Read: Rk

Function
This command is used to read the fuzzy scale 1 values that have been set at
a control point.
Command
I I
@ | Unit R k [Bank|Soml o | 0| FCS X | 2
x16* | x16° |
N 7 N 7 N 7
Header code Data code Terminator
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Fuzzy Scale 2 Write: WI Section 7-5
Response
Read data
| | | | I [
@ | Unit R | k | Endcode Fuzzy scale 1 FCS X | 2
x16'| x16° x16' | x16° | x10? | x10* | x10° | x10* |
~ ! -~
Header code Decimal point Terminator

&

1. The response block for Fuzzy Scale 1 Read (Rk) does not include read
data if the end code of the response block is other than 00.
2. Referto 2-4 End Codes.

Communications Example

Command

Response

In this example, the E5ZE is operated with Fuzzy Scale 1 Read (Rk) under the
following conditions.

Unit no.: 1
Memory bank no.: 2
Control point: 3

Fuzzy scale 1: 40.0°C

@ ol 1| Rl k|23 |o]o|7]|9]| x]|>

Normal end 40.0°C

7-5 Fuzzy Scale 2 Write: WI

Function

&

Setting Data Range

This command is used to write fuzzy scale 2 values to a control point for the
E5ZE to determine the speeds of temperature changes due to external distur-
bance.

1. Fuzzy Scale 2 Write (WI) cannot be used at a control point being auto-
tuned.

2. Fuzzy scale 2 values for a control point being auto-tuned will be set auto-
matically when the auto-tuning of the control point finishes.

3. The fuzzy scale 2 value of a control point will be automatically adjusted ac-
cording to the PID constants. The fuzzy scale 2 value can be changed
manually after PID constants are set for the bank.

Setting unit 0.01

°Cor °F °Cls °F/s
Default 9999

Setting data 0020 to 9999
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Fuzzy Scale 2 Read: RI Section 7-6

Command
Lower-case | ("el") Setting data
/TN
| I | I |
@ Unit w | [Bank|sont®| © 0 Fuzzy scale 2 FCS X | 2
x16:] x16° x10* | x10° | x10* | x10? [
-~ - ! -
Header code Data code Decimal point Terminator
Res ponse
Lower-case | ("el")
TN
B [ [
@ Unit W | End code FCS X 2
x161 | x16° x16* | x16° |
~__ ~__
Header code Terminator

Communications Example
In this example, the E5ZE is operated with Fuzzy Scale 2 Write (WI) under the
following conditions.

Unit no.: 1
Memory bank no.: 2
Control point: 3
Fuzzy scale 2: 3.00°C/s
Command
Lower-case | ("el")
7N\
@l ol1|w|Il]2]|3]l]0]J]0of|O0|l3]O0]| O] 7]|8]|X]->
N 7 ) e N
3.00°C/s
Response
Lower-case | ("el")
/7 N\
@ of 1| W] I ol o7 A ] X|>
N—— 7 N—— 7
Normal end

7-6 Fuzzy Scale 2 Read: RI

Function
This command is used to read the fuzzy scale 2 values that have been set at
a control point.
Command
Lower-case | ("el")
7N\
I I
@ | unit R || Bank|sent®| © 0 FCS X | =2
x16: | x160 |
N 7 N 7 N 7
Header code Data code Terminator
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Fuzzy Scale 2 Read: RI Section 7-6

Response
Lower-case | ("el") Read data
TN
| | | | | |
@ | Unit R | | End code Fuzzy scale 2 FCS X |2
x16'] x16° x16* | x16° | x10* | x10° | x10* | x102 |
~ ! -~
Header code Decimal point Terminator

if the end code of the response block is other than 00.

1. Theresponse block for Fuzzy Scale 2 Read (RI) does not include read data
&@ 2. Referto 2-4 End Codes.

Communications Example

In this example, the E5ZE is operated with Fuzzy Scale 2 Read (RI) under the
following conditions.

Unit no.: 1
Memory bank no.: 2
Control point: 3
Fuzzy scale 2: 3.00°C/s
Command
Lower-case | ("el")
/N
@ o 1| R I 2131010 7T|E]| X]| 2
~— 7 A A Y
Response
Lower-case | ("el")
/7N
@| Ol1|R]JI JOJO|O [3]O]JO | 7|C|X] >
N 7
Normal end 3.00°C/s
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SECTION 8
Control Operation Start and Stop Commands

This section describes the commands used for starting and stopping operation.

8-1 Operation Start: OS. . .. ...t e 164
8-2  Operation Stop: OP. ... it 164
8-3 Manua Operation Start: OM . ... ..ottt 165
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Operation Start: OS Section 8-1

8-1 Operation Start: OS

Function
This command is used to designate a control point to start temperature con-
trol.
1. Operation Start (OS) cannot be used at a control point being auto-tuned.
&@ 2. Operation Start (OS) will be ignored by a control point in control operation.
Command
Always 0
/N
! Control I
Unit of s|o [Smwif o f of Fcs | X[ -
x16: | x16° I
~— @ N—e N—e
Header code Data code Terminator
Response
Always 0
/T N\
B [ [
@ Unit O | S | Endcode FCS X | -
x16* | x16° x16* | x16° [
N 7 N 7
Header code Terminator

Communications Example
In this example, control point 3, the unit number of which has been set to 1,
starts temperature control with Operation Start (OS).

Command

@ 0] 1| O] S| of3]0|O0 |5 |E|X]>

Response

Normal end

8-2 Operation Stop: OP

Function
This command is used to designate a control point to stop temperature control
or manual operation.

g If a control point is stopped, all alarm output of the control point will be OFF,
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Manual Operation Start: OM Section 8-3

Command
Always 0
TN
| |
@ | Unit o) P| o |Soell o 0 FCS X |2
x16* | x16° |
~_ ~_ ~_
Header code Data code Terminator
Response
B [ [
@ Unit O | P | Endcode FCS X 2
x16* | x16° x16' | x16° |
~__ ~__
Header code Terminator

Communications Example
In this example, control point 3, the unit number of which has been set to 1,
stops temperature control with Operation Stop (OP).

Command

@ ol 11Ol P|lOf[3|O]O]5|D|X|>

Response

Normal end

8-3 Manual Operation Start: OM

Function
This command is used to designate a control point to start manual operation
with the output value that has been preset.
1. Manual Operation Start (OM) cannot be used at a control point being auto-
tuned.
2. Manual Operation Start (OM) will be ignored by a control point in manual
operation.
Command
Always 0
/N
l |
@ | unit o |m 0 |Sowell o [ o | FCs X | 2
x161| x16° I
~— @ ~— 7 ~— 7
Header code Data code Terminator
Response
B [ [
@ Unit O [ M | Endcode FCS X | =
x16'| x16° x16*] x16° I
N 7 N 7
Header code Terminator
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Manual Operation Start: OM Section 8-3

Communications Example
In this example, control point 3, the unit number of which has been set to 1,

starts manual operation with Manual Operation Start (OM).

Command
@| o] 1| Ol M| O 3] 004 ] O X|>
~— 7 N

Response
@ ol 1] o] M| ofo]4]|3[X]>

Normal end
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