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1. Related Manuals

1. Related Manuals

The table below lists the manuals related to this document.

To ensure system safety, make sure to always read and heed the information provided in all
Safety Precautions, Precautions for Safe Use, and Precaution for Correct Use of manuals for
each device which is used in the system.

Cat.No Model Manual name
W500 NJI50L-[I[M NJ-series CPU Unit Hardware User's Manual
NJ301-[]{I00
w501 NJ501-[[0 NJ-series CPU Unit Software User's Manual
NJ301-[]{00
W494 CJ1IW-SCUJ[]J2 CJ-series Serial Communications Units Operation
Manual for NJ-series CPU Unit
W502 NJIS0L-[IMM NJ-series Instructions Reference Manual
NJ301-[]{I00
W504 SYSMAC-SE2[][][] Sysmac Studio Version 1 Operation Manual
N172 KM1/KE1 Smart Power Monitor Communication Manual for Smart
Measurement and Monitoring Instrument
N171 KM1 Smart Power Monitor User's Manual
GAMS-010 | KM1/KE1 KM1/KE1-Setting User's Manual

2. Terms and Definitions

Term

Explanation and Definition

Serial Gateway

Mode

The receive message is automatically converted to CompoWay/F,
Modbus-RTU, or Modbus-ASCII according to the message.




3. Remarks

3. Remarks

(1) Understand the specifications of devices which are used in the system. Allow some
margin for ratings and performance. Provide safety measures, such as installing safety
circuit in order to ensure safety and minimize risks of abnormal occurrence.

(2) To ensure system safety, always read and heed the information provided in all Safety
Precautions, Precautions for Safe Use, and Precaution for Correct Use of manuals for
each device used in the system.

(3) The user is encouraged to confirm the standards and regulations that the system must
conform to.

(4) It is prohibited to copy, to reproduce, and to distribute part of or the whole part of this
document without the permission of OMRON Corporation.

(5) The information contained in this document is current as of June 2013. It is subject to
change without notice for improvement.



3. Remarks

The following notation is used in this document.
Indicates a potentially hazardous situation which, if not avoided,

A WARN'NG will result in minor or moderate injury, or may result in serious
injury or death. Additionally there may be significant property
damage.

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

/A\ Caution

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product

El Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

% Additional Information
Additional information to read as required.
This information is provided to increase understanding or make operation easier

Symbol

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text
This exampls shows a general precaution lor something that you must do.

w



4. Overview

Overview

This document describes the procedure for connecting the Smart Power Monitor/Smart
Measurement and Monitoring Instrument (KM1/KE1) of OMRON Corporation (hereinafter
referred to as OMRON) with the NJ-series Machine Automation Controller (hereinafter
referred to as Controller) via serial communications, and describes the procedure for checking
their connection.

Refer to the serial communications settings of the prepared Sysmac Studio project file and
understand the setting method and key points to connect the devices via serial
communications.

The user program in this project file is used to check the serial connection by executing the
CompoWay/F command on the destination device.

Prepare the latest Sysmac Studio project file beforehand. To obtain the file, contact your
OMRON representative.

Name File name Version

Sysmac Studio project file | OMRON_CWF485_EV100.smc Ver.1.00
(extension: smc)

*Hereinafter, the Sysmac Studio project file is referred to as the “project file”.
The user program in the project file is referred to as the “program”.

This document aims to explain the wiring method and communications settings
necessary to connect the corresponding devices and provide the setting
procedure. The program used in this document is designed to check if the
connection was properly established, and is not designed to be constantly used
at a site. Therefore, functionality and performances are not sufficiently taken into
consideration. When you construct an actual system, please use the wiring
method, communications settings and setting procedure described in this
document as a reference and design a new program according to your
application needs.




5.

5. Applicable Devices and Support Software

Applicable Devices and Support Software

I 5.1. Applicable Devices

The applicable devices are as follows:

Manufacturer Name Model
NJ-series CPU Unit NJI501-[000
OMRON
NJ301-[[10
OMRON Serial Communications Unit CJ1W-SCUJ]J2
OMRON Smart Power Monitor KM2-[00-FLK
Smart Measurement and Monitoring Instrument KEL-[IIMNM0-FLK

14

Precautions for Correct Use

As applicable devices above, the devices with the models and versions listed in Section 5.2.
are actually used in this document to describe the procedure for connecting devices and
checking the connection.

You cannot use devices with versions lower than the versions listed in Section 5.2.

To use the above devices with versions not listed in Section 5.2 or versions higher than those
listed in Section 5.2, check the differences in the specifications by referring to the manuals
before operating the devices.

Additional Information

This document describes the procedure to establish the network connection. Except for the
connection procedure, it does not provide information on operation, installation or wiring
method. It also does not describe the function or operation of the devices. Refer to the
manuals or contact your OMRON representative.



5. Applicable Devices and Support Software

I 5.2. Device Configuration

The hardware components to

reproduce the connection procedure of this document are as

follows:
Serial cable
Personal computer NJ501-1500+ KM1-PMU2A-FLK
(Sysmac Studio, CJ1IW-SCU42 KE1-CTD8E
KM1/KE1-Setting installed, ey
OS: Windows 7) ggig.% 28 88
Serial cable s g
USB cable ' ,
(RS-485)  lomaslt=os
'@U@%@‘u 3
\%ﬁ USB cable ]r:m@g] oLl |
Manufacturer Name Model Version
OMRON Serial Communications Unit | cJ1W-SCU42 Ver.2.0
OMRON NJ-series CPU Unit NJ501-1500 Ver.1.03
OMRON Power Supply Unit NJ-PA3001
OMRON Sysmac Studio SYSMAC-SE2[[] Ver.1.04
OMRON Sysmac Studio project file OMRON_CWF485 EV10 | Ver.1.00
0.smc
- Personal computer -
(OS:Windows7)
- USB cable -
(USB 2.0 type B connector)
- USB cable -
(USB 2.0 mini-B connector)
- Serial cable (RS-485) -
OMRON Smart Power Monitor KM1-PMU2A-FLK
OMRON CT Expansion Slave Unit KE1-CTD8E
OMRON KM1/KE1-Setting -

IE' Precautions for Correct Use

Prepare the latest project file in advance.
To obtain the file, contact your OMRON representative.

IEI Precautions for Correct Use

Update the Sysmac Studio to the version specified in this section or higher version using the

auto update function. If a version not specified in this section is used, the procedures
described in Section 7 and subsequent sections may not be applicable. In that case, use the

equivalent procedures described in the Sysmac Studio Version 1 Operation Manual (Cat.No.

W504).

o



5. Applicable Devices and Support Software

@ Additional Information
It may not be possible to reproduce the same operation with different devices or versions.
Check the configuration, model and version. If they are different from your configuration.
Contact your OMRON representative.

@ Additional Information

For information on the serial cable (RS-485), refer to 3-3 RS-232C and RS-422A/485 Wiring
in the CJ-series Serial Communications Units Operation Manual for NJ-series CPU Unit
(Cat.No. W494).

@ Additional Information
The system configuration in this document uses USB for the connection between the
personal computer and the Controller. For information on how to install the USB driver, refer
to A-1 Driver Installation for Direct USB Cable Connection of the Sysmac Studio Version 1
Operation Manual (Cat.No. W504).

@ Additional Information
The system configuration in this document uses USB for the connection between the
personal computer and the Smart Power Monitor. For information on how to install the USB
driver, refer to 3.1. Installation in the KM1/KE1-Setting User’'s Manual (Cat. No. GAMS-010).




6. Serial Communications Settings

6. Serial Communications Settings

This section provides the specifications such as the cable wiring and communications
parameters that are set in this document.

’% Additional Information

To perform communications without using the settings described in this section, you need to
modify the program. For information on the program, refer to Section 9. Program.

I 6.1. Serial Communications Settings

The settings for serial communications are shown below.

Setting item Serial Communications :
. Smart Power Monitor
Unit
Device name Jo1 -
Unit number 0 -

Unit number (Node No.)

1 (Default)

Communications (connection) port

Port 1 (RS-422/485)

TERM (Terminating resistance ON/OFF
switch)

ON (Terminating
resistance ON)

WIRE (2-wire or 4-wire selector switch)

2 (2-wire)

2-wire (Fixed)

Serial communications mode

Serial Gateway

Data length (Transmission characters)

7 bits (Default)

7 bits (Default)

Stop bit

2 bits (Default)

2 bits (Default)

Parity (Parity bit)

Even (Default)

Even (Default)

Baud rate (Transmission speed)

9,600 bps (Default)

9,600 bps (Default)

Switch communications protocol

OFF (CompoWay/F)

Send wait time

20ms (Default)

Setting item

CT Expansion Slave Unit

SLAVE ID (Rotary switch)

Unit No. (Node No.)

El Precautions for Correct Use

This document describes the procedure for setting the CJ1W-SCU42 Serial Communications
Unit when the unit number 0, communications port 1 and device name JO1 are used. To
connect devices under different conditions, refer to 9. Program and create a program by
changing the variable names and setting values.




6. Serial Communications Settings

I 6.2. Cable Wiring Diagram
For details on the cable wiring, refer to Section 3 Installation and Wiring of the CJ-series Serial
Communications Units Operation Manual for NJ-series CPU Unit (Cat. No. W494) and 2.5
Wiring of the Smart Power Monitor User's Manual (Cat. No. N171). Check the connector
configuration and pin assignment for wiring.

mConnector configuration and pin assignment
<OMRON CJ1W-SCU42> Applicable connector: Terminal block

Pin No. Symbaol Signal name o
1(Seenote1.) |RDA Receive data — Input
2(Seznote1.) |RDB Receive data + Input
3 (Seenote 1.) | SDA Send data — Cutput
4 (Seenote1.) |SDBE Send data + Cutput
S5(Seenote2) |FG Shield

Note 1. For 2-wire connections, use either pins 1 and 2 or pins 3 and 4.

2. Pin 5 (the shield) is connected to the GR terminal on the Power Supply Unit
though the Serial Communications Unit. The cable shield can thus be
grounded by grounding the GR terminal of the Power Supply Unit.

<KM1/KE1> Applicable connector: Terminal block

Pin No. igr?él Input/Output | :
16 5 6 i
7 A() Input/Output | |} RSB E
8 B(+) Input/Output G i
9-24
mCable/Pin arrangement
Serial Communications Smart Power Monitor
Unit (CJ1W-SCUA42) (KM1-PMU2A-FLK)
RS-422A/ | Signal Pin No. Terminal | Signal | RS-485
485 name number name interface
interface | RDA- | 1 7 AQ)
RDB+ 2 8 B(+)
SDA- 3
SDB+ 4 ,
Terminal-block connector Terminal block

l7 Precautions for Correct Use

Turn ON the terminating resistance switch on the Serial Communications Unit and connect
an external resistor of 120Q (1/2W) to the Smart Power Monitor that is connected at the end
of the network as shown in the Cable/Pin arrangement above.




6. Serial Communications Settings

I 6.3. Example of Checking Connection

This document shows an example of an ST (structured text) program in which the Controller
sends/receives the CompoWay/F message to/from the Smart Power Monitor.
The Controller and Smart Power Monitor send and receive the message of “Read Unit
Attributes”. The following figure outlines the operation.

eQOutline of operation

(1)The ST program is used to execute the command send instruction (SendCmd
instruction) that specifies the CompoWay/F protocol to send and receive the message of

“Read Unit Attributes”.

(2)The corresponding message is converted to CompoWay/F protocol and the converted
data is sent to the Smart Power Monitor.
(3)The Smart Power Monitor executes the command corresponding to the send data from

the Controller.

(4)The Controller receives the execution result of the command and stores it in the specified

variable.
Controller
CPU Unit Serial Communlcatlons
Unit
Project file
ST program Serial gateway
function

IF ... THEN (Protocol conversion
eese ] function)
End_IF
SendCmd(...

Smart Power Monitor

instruction

(1) Executing command send

(Specifying CompoWay/F communications)

(2) Reading Unit attributes
(CompoWay/F
communications)

Local_cmddata

Send data
setting area

Send data

>

Local_recvdata

Receive data
storage area

(3) Executing
command

Receive data

(4) Receiving the
execution result of the

it in the specified

command and storing /

10



Connection Procedure

7. Connection Procedure

This section describes the procedure for connecting the Smart Power Monitor to the Controller

via serial communications.

This document explains the procedures for setting up the Controller and Smart Power Monitor
from the factory default setting. For the initialization, refer to Section 8 Initialization Method.

I 7.1. Work Flow

Take the following steps to connect the Smart Power Monitor to the Controller via serial

communications.

7.2. Setting Up the Smart Power

Monitor

!

7.2.1. Hardware Settings

!

7.2.2. Parameter Settings

!

7.3. Setting Up the Controller

!

7.3.1. Hardware Setting on the Serial
Communications Unit

!

7.3.2. Starting the Sysmac Studio and
Importing the Project File

!

7.3.3. Parameter Settings and Building

!

7.3.4. Connecting Online and
Transferring the Project Data

!

7.3.5. Transferring the Unit Settings

!

7.4. Checking the Serial

Communications

!

7.4.1. Executing the Program and
Checking the Receive Data

Set up the Smart Power Monitor.

Set the hardware switches on the Smart Power

Monitor and the CT Expansion Slave Unit.

Set the parameters for the Smart Power Monitor and
the CT Expansion Slave Unit.

Set up the Controller.

Set the hardware switch on the Serial
Communications Unit and connect to the Controller.

Start the Sysmac Studio and import the project file.

Setting the parameters, execute the program check

on the project data and build the Controller.

Connect online with the Sysmac Studio and transfer
the project data to the Controller.

Transfer the setting data of the Serial
Communication Unit.

Execute the program and check that Serial
communications are normally performed.

Execute the program and confirm that the correct
data are written to the variables of the Controller.

11



I 7.2. Setting Up the Smart Power Monitor

7. Connection Procedure

Set up the Smart Power Monitor.

7.2.1. Hardware Setting

IE' Precautions for Correct Use

Set the hardware switches on the Smart Power Monitor and the CT Expansion Slave Unit.

Make sure that the power supply is OFF when you perform the setting up.

1

Make sure that the power
supply to the Smart Power
Monitor is OFF.

*If the power supply is turned
ON, settings may not be
applicable as described in the
following procedure.

Open the connector cover of the
Smart Power Monitor and the
CT Expansion Slave Unit.

Set No. 2 of each internal DIP
switch to OFF (CompoWay/F).

Instead of Switch 1, use Switch 2 to
change the communication protocol.

Switch 2:/OFF CompoWay/F|
ON Modbus

Set the rotary switch (SLAVE
ID) in the connector cover of the
CT Expansion Slave Unit to 1.

The slave ID should be set
without overlapping among 1 to 4.

12



7. Connection Procedure

A4 Connect the CT Expansion (1) Connect the horizontally connecting hook.
Slide the white, horizontally connecting hooks on top and at the bottom of the

Slave Unit to the Smart Power product until a clicking sound is heard and lock.

Monitor. "Clicking"
Smart Power Monitor ~ CT Expansion Slave Unit
(2) Install the connector.
Lift the cover on top of the product and set the connection connector. Close the
cover before use
5 Connect the serial cable to pins $ 208 PR
) 1) 1(23) 1 (24 -
7 and 8 of the Smart Power votage fnput 2 Lapr S iR Votage Input
_ \(9) )| @)
Monitor. i\ 2|
OmRON KM1-PMU2A-FLK
Connect the power supply cable Serial
. cable o i o e
to pins 1 and 2. .
RS-485 ey fams |
i 139 _ Q0 |
ti ! |
communication . \/ CTnputer

voltage input 2

OUT1t03
Total power consumption
pulse output
Alarm output

AT

®
N Eii

CT input of
voltage input 1

Power voltage

6 Connect the USB cable to the

USB port on the CT Expansion
Slave Unit.
Do not connect the other end
of the USB cable to the
personal computer. (Connect
it in step 2 of Section 7.2.2.)

USB
cable

Turn ON the power supply to the
Smart Power Monitor.

13



7. Connection Procedure

7.2.2. Parameter Settings

=\

Set the parameters for the Smart Power Monitor and the CT Expansion Slave Unit.

To set the parameters by using the KM1/KE1-Setting, install the software and the driver in the

personal computer in advance.

Additional Information

For how to install the software and the driver, refer to 3.1. Installation of the KM1/KE1-Setting
User’s Manual (Cat. No. GAMS-010).

1 Start the KM1/KE1-Setting.
5
KM1_KE1-Set
ting.exe -
Shortcut
2 The Connection method Dialog
Box is displayed.
ConneCtI the USB Cable to the Flaaze select a connection method to K1 SKEL .
personal computer.
Sel he USB . {* USE connection ™ RS-425 connection
elect the connection
option and click the OK Button.
3 The KM1/KE1-Setting Window |=25===

is displayed.

14



7. Connection Procedure

4

Select the Application
environmental setting Tab.
Select the USB connection
Option for Connection method
and select the used
communication port for USB
virtual COM port No.

*If the personal computer has
multiple serial ports, display the
Windows’ Device Manager and
find the COM port number, to
which the KM1/KE1 is
connected, under Ports (COM
& LPT). (COM 16 is set in the
right example.).

*To open Device Manager,
select Device Manager from
Control Panel.

I Application environmental setting ]I.lnit search | KMI setting | KE1 setting | Time setting | Initislization unit | Monit

Application operation setting

Dizplay language |Aut0matic setting j
Date format [t dd =]
KM /KEl communication setting
Communication protocol |G°mPUW3Y/F j

Connection method o USE connection {" RS-485 connection
USE wirtual COM port Mo, Search again

Communication timeaut 3 0 to10s)

File Action View Help

o= | @ HEl &

. B Portable Devices
4 Y5 Ports (COM & LPT)
. ‘? Communications Port (COM1)

2 | ! t Technology - SOL (COM3) [
: = KML/KEL COM PORT (COML6) ¥
D Processars

S5

Select the Unit search Tab.
Select 01 under the Unit No.
Column. The selected item is
highlighted.

Click the Start unit search
Button.

Application environmental setting [

Please select the Unit Mo, that you want to searcl
It will be non-selected state when you click again

Allunits( to 997 will be selected state when you
Allunits(1 to 33 will be non-selected state wher

Start unit search

Unit Mo, bode| Model name —

6

A confirmation dialog box is
displayed. Click the Yes Button.

[ B Is it OK to start the Unit search?
"Y' This may take a few minutes depending on the number of searching

unit.

15



7. Connection Procedure

-

When a message indicating the
searching is being performed
disappears, a confirmation

dialog box is displayed. Click the P
OK Button. I:o:l Unit search completed,

Confirm that the connected

device is displayed in the row of —

Unlt NO 01 and that the Unit Ma. Podel taodel name Location name CEmmuEEtED Cauze
o X X _KE1 —CTDSE | OT Expansion Unit _Completed

communication result is "

“Passed”.

*If the communication result is
“Failed”, an incorrect Unit No. is
set. To check the current
number, click the Clear of
search results Button and Lus
select all Unit No. Columns. Dlear of search results
Then, click the Start unit
search Button. Select a Unit
No. whose communication
result is “Passed” and follow
the steps below.

Select the KE1 setting Tab.

Conﬁrm that the target device iS lication environmental setting | Unit search | KM settingTime satting

shown in the Reading Unit No. “fou can write “Unit o™ to the unit which reading was completed.

Field and click the Reading Unit Mo, Configuration read
. . e

Configuration read Button. (o1 vET-oToRE -

10

A confirmation dialog box is
displayed. Click the Yes Button.

I:GI Iz it OK to perform the configuration read?

Mo

16



7. Connection Procedure

Select the Communication

11 setting Tab. Check the Unit No. I Communication setting IMeasurement setting ] Alarm setting | Logging setting ]
If the value is different from the _
value (02) specified in Section Hnit M. o =l
6.1, use the following procedure.
Select 02 from the pull-down list
of Unit No. Communication setting ]Measurement zetting ] Alarm setting ] Logging setting ]
*The setting range of Unit No. is Linit Ma. E =
0 to 99. Set a value. (02 is set 5
in this document.) The set I:I
value must not be duplicated RE-485 setfing U3 o
between units.
=
The value of Unit No. changes :
to 02. The new value is Unit No. B =
displayed in red.
12 Confirm that the target device is e Uit ot ation it
displayed in the Writing Unit No. "2 s
Field and click the o xe ooz D = o
Configuration write Button. E‘_J
A confirmation dialog box is
displayed. Click the Yes Button.
The Waiting for restart unit...
Dialog Box is displayed. When
the dialog box is closed, the
rewrite operation is completed. I
ANENNNENENNEEEENE
Waiting to restart the unit. Please wait.
Select the Unlt Search Tab Application environmental settinsl Unit search IKMI
13 Please select the Unit No. that you want to search or

Select the Unit No. that
“Passed” in step 8 (here, 01 is
selected.) and select 02 under
the Unit No. Column.

The selected items are
highlighted as shown on the
right.

Click the Start unit search
Button.

It will be non—selected state when you click again sale
Al units(01 to 99) will be selected state whan you clic
All unitsiil to 930 will be non-selected state when wo

Start unit search

|

Unit Mo, Model Model name

E1-CTD2E CT Expansion Unit

17



7. Connection Procedure

14

A confirmation dialog box is
displayed. Click the Yes Button
and OK Button.

[ % Isit OK to start the Unit search?
&' This may take a few minutes depending on the number of searching
unit.

1:0] Unit search completed.

15

A Communication
Model name Location name o Cause

S Esnansion Linit
T Expansion Unit _ Completed

Confirm that the connected
device name (CT Expansion
Unit) is displayed in the row of
Unit No. 02 and that the
communication result is
“Passed”.

Model

Unit Mo.

KEI -CTDRE

*If the communication result is
“Failed”, the Unit No. is not
correctly set. Return to step 8
and perform the settings again.

16

Remove the USB cable that is
connected to the USB port on @
the CT Expansion Slave Unit,

and connect it to the USB port W
i USB cable oooooo |R oooooo
on the Smart Power Monitor. || _

17

In the same way as steps 13 (Refer to steps 13 and 14.)
and 14, select Unit No. 01 and

02 in the Unit search Tab and
click the Start unit search
Button.

18

Confirm that the connected
device (Power Two-System R Ty S esrmemeemeeprpn
Measurement Unit) is displayed B

in the row of Unit No. 01 and

that the communication result is

“Passed”.

18



7. Connection Procedure

19 Select the KM1 Setting Tab. slication environmental setting ] Unit search K'f-.-’ﬁsettlng KEl zetting | Time setting ]
(Cj:lgg::lar,;/r;(;hlitttr?ee éaergg::ndget\jlrc:ﬁ IS You can write “Unit Mo to the unit which reading was comple ted.

NO. Fleld, and CIiCk the Reading Unit Mo, J Confieuration read
. . 01 KM —PRLIZ A - i
Configuration read Button. q\_ _) g*- |

20 A configuration dialog box is .
displayed. Click the Yes Button.

21 Confirm that the values = ST _ _ _ .
specified in Section 61 are I ommunication setting IMeasurement setting ] Alarm setting ] Logging setting ]
displayed in the Communication /7 ua. — )
setting Tab Page as shown on -
the right.

RS-428h setting
*If the values are different, Baud rate [SFvbps =
change a value from each Dt length —
pull-down list and click the _ it =
Configuration read Button to S s [ 2bits ]
write the Changes. Wertical parity |E\nen j
\Transmission wait time | y 0 to 39ms)
22 Select Exit from the File Menu.

A confirmation dialog box is
displayed. Click the Yes Button.

19



I 7.3. Setting Up the Controller

7. Connection Procedure

Set up the Controller.

7.3.1.

Hardware Settings on the Serial Communications Unit

Set the hardware switches on the Serial Communications Unit.

IE' Precautions for Correct Use

Make sure that the power supply is OFF when you perform the setting up.

1 Make sure that the power supply

to the Controller is OFF.

*If the power supply is turned
ON, settings may not be
applicable as described in the
following procedure.

Check the each part name by
referring to the right figure.

CJ1W-5CU42

Tz
RAUN ERC SD1 RD1 TER1

S

Indicators

Terminating
resistance switch

"~ Unit number

switch

T 2-wire/4-wire

switch

- Port 1:
RS-422A/485

terminal-block

*This setting is required to use connector

the Port 1 of Serial PORT2

Communications Unit.

—- Port 2:
RS-232C
2 Set the Unit number switch to 0.

(The unit number is set to 0 as o on [ @z LT . .
the factory default setting.) IRE 7l Unit number switch

3 Set the terminating resistance
ON/OFF switch of port 1 to ON
(Terminating resistance ON).

TERM:terminating resistance ON/OFF switch
OFF:Terminating resistance OFF
ON:Terminating resistance ON

4 Set the 2-wire or 4-wire selector
switch for port 1 to 2 (2-wire).

WIRE:2-wire/4-wire switch
2:2-wire;4:4-wire

20



7. Connection Procedure

5

Connect the Serial
Communications Unit to the
Controller as shown on the right.
Connect the Smart Power
Monitor and the Serial
Communications Unit with the
serial cable.

Connect the Controller and the
personal computer with the USB
cable.

| Personal computer|

Controller

USB cable

Power Supply Unit

Serial Communications Unit

End cover

Smart Power
Monitor

Serial cable
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7. Connection Procedure

7.3.2. Starting the Sysmac Studio and Importing the Project File
Start the Sysmac Studio and import the project file.
Install the Sysmac Studio and USB driver in the personal computer in advance.

1 Confirm that the personal
computer and Controller are
connected through the USB
cable, and turn ON the power
supply to the Controller.

Start the Sysmac Studio.
Click the Import Button.

*If a dialog box is displayed at
start confirming the access
right, select an option to start.

2 The Import file Dialog Box is B import e
displayed. Select s —
COrganize = MNew folder it -
OMRON_CWF485_EV100.sme | * . e
and click the Open Button. J§ Downloads

2| Recent Places

Bl Desktop E

*Obtain the project file from o i
OM RON . %] Documents

J‘ Music
| Pictures

E Videns

File pame:  DMROM_CWHIED_EVIOU.smc » | Sysmac Studio project file (*sn ¥

3 OMRON_CWF485_EV100
project is displayed.

The left pane is called Multiview e 9
. .
Explorer, the right pane is called

Toolbox and the middle pane is
called Edit Pane.

O Multiview Edit Pane
I Explorer

*If an error message is
displayed stating “Failed to
Load Descendants”, change the
version of the Sysmac Studio to
any version specified in 5.2.
Device Configuration or higher
version.
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7. Connection Procedure

7.3.3. Parameter Settings and Building
Set the parameters, execute the program check on the project data and build the Controller.

1 Double-click CPU/Expansion ¥ Configurations and Setup

Racks under Configurations 7 EtherCAT

and Setup in the Multiview _
Explorer. p == CPU Rack
«* IO Map
p E Controller Setup
p 1} Motion Control Setup
¢ Cam Data Settings
* Event Settings
I Task Settings
[+ Data Trace Settings

2 The CPU/Expansion Racks Tab
is displayed on the Edit Pane.

) Item name Value
Select the Serial : . _. me Qo1 )
. . N = ¥ . ame CI1W-5CuU42
Communications Unit icon as Product name Serial Communication U_..
) Specifications RS-232C x 1 + RS-422/4...
shown on the right. = | |Kackno. v

Slot No.

Confirm that CJIW-SCU42 is . - & _| | UnitNo. o) ]

3 : - Settinas
Special Unit Settings

displayed, the device name is Edit Special Unit Setfings |

JO1, and the unit number is 0.

*If the settings are different from
the above, change the value.

Click Edit Special Unit

Settings.
3 The 0 [Unit O]: Tab is displayed. C hansion Racks ‘
Select Portl: Serial Gateway | Parameter group to show: All Parameters |
. . | All Parameters
Settings from the pull-down list Parameter name |Portl Settings
of Parameter group to show. Portl: Port settings HEstop s

Port1: Serial communicatio| Poril: Host Link Settings
Portl: Data length el Settlngs )
— Portl: No-Protocol Settings

Portl: Stop bits Portl: Protocol macre Settings

Portl: Panty

Portl: Baud rate Portl: Loopback-test Settings
Portl: MODBUS-RTU Slave Settings
Port2: Host Link Settings
Port2: NT Link Settings
Port2: Ne-Protocol Settings
Port2: Protocol macro Settings
Port2: Serial Gateway Settings
Port2: Loopback-test Settings
Port2: MODBUS-RTU Slave Settings
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7. Connection Procedure

4 Parameter group to show is set

to Portl: Serial Gateway

Settings.

The setting items for Port1.:

Serial Gateway Settings are

Displayed.

Confirm that the following

settings are made.

*Port settings: User settings

*Serial communications mode:
Serial Gateway

*If the settings are different from
the above, change a value from
each pull-down list. After
changing values, click the
Apply Button.

| Parameter group to shove [Po

Parameter name
Portl: Port settings
Portl: Senal communications mode
Portl: Data length
Portl: Stop bits
Portl: Parity
Portl: Baud rate

Default(9600bps)

0K Cancel Apply

Change other items as follows:
Data length: 7 bits
Stop bits: 7 bits
Stop bits: 2 bits
Parity: Even
Baud rate: 9600bps (Default)

*After changing the settings,
click the Apply Button in the
same way as step 4.

0 [Unit 0] : CHLW-5CU42 (%

Parameter group to show:

Parameter name
Portl: Port settings
Portl: Serial communications mode
Portl: Data length
Portl: Stop bits
Portl: Parity
Portl: Baud rate

Default{9600bps)

Double-click I/O Map under
Configurations and Setup in
the Multiview Explorer.

The 1/0 Map Tab is displayed
and the parameters of the Unit
are displayed.

new_Controller 0

¥ Configurations and Setup

herCAT

otion Control Sctup

Pog Port

v & CPU/Expansion Racks
CF ¥ “ o Rackn
[ ¥ CJ1W-5CU42 (Serial Communic
¥ Com_UnitSta
Com_UnitLogMemErr
Com_UnitPmrDatErr
¥ P1_PortCfg

Senal Comm
Error Log EEI
Protocol Dat
Portl: Port 5
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7. Connection Procedure

7 Confirm that data in the Variable
Columns start with JO1 and the
Global Variable is set in each
Variable Type Column in the I/O
Map.

*If the settings are different from
the above, right-click on
CJ1W-SCUA42 and select
Create Device Variable.

¥ | CJIW-SCU42 (Senal Crmrmumnie
w Com_UnitSta
Com_UnitLogMemE
Com_UnitPmrDatEr
¥ P1_PortCfg
P1_SerSetCfg
P1_StartBitCfg
P1_DatBitCfg
P1_StopBitCfg
P1_ParityYMNCfg
P1_ParityBitCfg
P1_BaudrateCfg

Copy

Search
v Expand/Collapse All

Create Device Variable

o] Double-click the Task Settings
under Configurations and
Setup in the Multiview Explorer.

* Event Settings

I = Task Settings

F+ Data Trace Setting

o] The Task Settings Tab Page is
displayed in the Edit Pane.
Click the Program Assignment
Settings Button and confirm
that ProgramO is set under
PrimaryTask.

¥ M PrimaryTask
T 1 Program0

+

10

from the Project Menu.

Select Check All Programs ' Project  Controller  Simulati T

Check Selected Programs Shift+F7

Build Controller F&
Rebuild Contraoller
Abort Build Shift+F8

The Build Tab Page is displayed
in the Edit Pane.

Confirm that "0 Errors" and "0
Warnings" are displayed.

11

Location

Descrintion |

Program |




7. Connection Procedure

12

Select Rebuild Controller from Project Controller  Simulation  Toc

the Project Menu. Check All Programs F7
Check Selected Programs Shift+F7

| Build Controller F&
Rebuild Controller
Shift+F8
A screen is displayed indicating o
the conversion is being
performed.

13

Build Tab Pag
n 4= 4

Descriziion Program I Location

Confirm that "0 Errors" and "0
Warnings" are displayed in the
Build Tab Page.
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7. Connection Procedure

7.3.4. Connecting Online and Transferring the Project Data
Connect online with the Sysmac Studio and transfer the project data to the Controller.

Always confirm safety at the destination node before you transfer a user

program, configuration data, setup data, device variables, or values in memory
used for CJ-series Units from the Sysmac Studio.

The devices or machines may perform unexpected operation regardless of the
operating mode of the CPU Unit.

/\ Caution

Always confirm safety before you reset the Controller or any components.

1 Select Change Device from the Controller  Simulation Tools Help
Controller Menu. Communications Setup...
Change Device

Cnline Ctrl+W
Ctrl+5hift+W

2 The Change Device Dialog Box
is displayed.

Confirm that the Device and 'Eﬂ Coloat Device
Version are set as shown on the .
right and click the OK Button. Category Controller

Device NJSO1 v - 1500
*If the settings are different from Version 102
the above, change a value from

each pull-down list. (6] 4

3 If the settings were changed in
Step 2, the Build Dialog Box is
displayed. Click the Yes Button.

Do you want to execute the build?

*This dialog box is not displayed
if no change was made. " Yes " No
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7. Connection Procedure

4 Select Communications Setup
from the Controller Menu.

Contreller  Simulation Toels  Help
Communications Setup...

Change Device

Cnline Ctrl+W

Ctrl+5hift+W

5 The Communications Setup
Dialog Box is displayed.
Select the Direct connection via
USB Option in the Connection
Type Field.

Click the OK Button.

S| Camemunicatians Setisp
¥ Connechion type

sk o Controller 1o use vedy time you go online.

every online connection.

W liemote 1P Address

Erlret a method in connect with the Controlier to use cvery time you ga online.

USE Communications Test  Ethernct Communications Test

m the serial 1T when gaing online.
ed efre<ding when qaing offine

Time
nitcr Time in the communications with the Controller.

oK

6 Select Online from the
Controller Menu.

*If the dialog on the right is
displayed, the model or version
of the Controller does not
match that of the project file.
Check the model and version of
the Controller and device
settings of the project file.
Then, return to step 1 and try
again.

Click the OK Button to close
the dialog box.

*The model and version
displayed on the confirmation
dialog box differ depending on
the Controller used and the
device settings of the project
file.

Contreller  Simulation Toels  Help
Communications Setup...
Change Device
Cnline Crl+W
Ctrl+Shift+W

*Example of confirmation dialog box

Controller model not matched.
Project: NJ501-1300
Controller: NJ501-1500

Check the following:
- Check the controller to connect (connection method) in the communications settings.
- Is the controller model set in the project matched with the target controller model?

The device 'version® set in the project is newer than the 'version' of the connected Controller.

Device version set in the project 1.03
Version of the connected Controller: 1L.O1

Check the device 'version’ set in the project.
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7. Connection Procedure

7 A confirmation dialog is
displayed. Click the Yes Button.

The CPU Unit has no name.
Do you want to write the project name [new_Controller_0] to the CPU Unit name? (Y/N})

*The displayed dialog depends
on the status of the Controller
used. Click the Yes Button to

i i Serial ID not matched.
proceed with the processing.
Project:

Name: [new_Controller_0]

*The displayed serial ID differs Serial ID: [RO1-07X11-0557]
depending on the device. Controller:

MName: [new_Controller_0]
Serial ID: [RO1-07X11-0554]

Do you want to continue the connection processing? (Y/N)

Do you want to change the Serial ID in the project to the controller's Serial ID? (Y/N)
(Tt will be used at the ID check of next online connection.)

@ Additional Information

For details on online connections to a Controller, refer to Section 5 Going Online with a
Controller in the Sysmac Studio Version 1 Operation Manual (Cat. No. W504).

8 When an online connection is

established, a yellow bar is A, Configurations and Setup
displayed on the top of the Edit
Pane.

o] Select Synchronization from | Controller  Simulation  Tools  Help
the Controller Menu.

Ctrl+W
Cffline Ctri+Shift+W
Synchronization Ctrl+M
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10

The Synchronization Dialog Box
is displayed.

Confirm that the data to transfer
(NJ501 in the right figure) is
selected. Then, click the
Transfer to Controller Button.

*After executing the Transfer to
Controller, the Sysmac Studio
project data is transferred to
the Controller and the data are
compared.

7. Connection Procedure

Synchronization

Corumpuiter: Dala Name  [Computer: Update DaContmle: Update N4 Controller: Data Name (Compar

Legend: | Synchronized

sption is changed.

E‘ Al data will be transterred because the controller has no data.

Transfer Ta Controller

11

A confirmation dialog is
displayed. Click the Yes Button.

A screen stating "Synchronizing"

is displayed.

A confirmation dialog box is
displayed. Click the No Button.

12

Confirm that the synchronized
data is displayed with the color
specified by “Synchronized” and
that a message is displayed
stating "The synchronization
process successfully finished".
If there is no problem, click the
Close Button.

*A message stating "The
synchronization process
successfully finished" means
that the project data of Sysmac
Studio and that of the Controller
match.

*If the synchronization fails,
check the wiring and repeat the
procedure described in this
section.

Confirm that there is no problem if the controller operation is stopped.
The operating mode will be changed to PROGRAM made. Then, FtherCAT daves will be reset and forced refreshing wall
be cancelled.

Do you want to continue 1{Y/N)

Confirm that there is no problem if the controller operation is started.
The operating mode will be changed to RUN mode.
Do you want to continue?(Y,/N)

Synchronization

sption is changed.

1he Synchroneation process successtully hinished,

Rccompare
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7. Connection Procedure

13 Select Reset Controller from ] Tools  Help
the Controller Menu. l
*When Mode is set to RUN Ctrl+W
Mode, Reset Controller cannot Offline Ctrl+ Shift+W
be selected. In this case, select Synchronization Ctrl+M
Mode - PROGRAM Mode from Mie N
the Controller Menu to change
to PROGRAM mode and | Stop Monitoring
perform this step. | Set/Reset 5
Forced Refreshing [
MC Test Run b.
MC Monitor Table...
50 Merory Card...
Controller Clock...
Release Access Right..,
j Update CPU Unit Name...
Security k
Clear All Memary...

14 A confirmation dialog box is
displayed several times. Click
the Yes Button.

Do you want to resef! (Y/N)

Are you sure you wish to reset? (/M)

Yo 5]

15 The Controller is reset, and I m— y
Sysmac Studio goes offline NEE e |
>

The yellow bar on the top of the *
. . <, Configurations and Setup 1 &
Edit Pane disappears. =
Use steps 6 to 8 to go online ( ;
|‘\ Configurations and Setup |

again.
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7. Connection Procedure

7.3.5. Transferring the Unit Settings
Transfer the setting data of the Serial Communication Unit.

1 Select Mode - PROGRAM
Mode from the Controller Menu. |

: Ctrl+W
Cifline Cirl+Shift+W
Synchronization Cirl+M I
 Mode P Mods Ctri+3

2 A confirmation dialog box is wemacstudio T
displayed. Click the Yes Button.
Make sure a Controller stop will cause no problem.

Do you want to change to PROGRAM Mode? (Y/N)

TNo

3 PROGRAM mode is displayed Controller Status

on the Controller Status Pane. OMLINE 192.168.250.1
ERR/ALM PROGRAM mode

4 Double-click CPU/Expansion
Racks under Configurations
and Setup in the Multiview
Explorer. et specal o settogs i ey

Select the Serial
Communications Unit icon.
Click Edit Special Unit
Settings.

5 The 0 [Unit O]: Tab is displayed.
Click the Transfer to Controller

Button [ Parameler yroup Lo show: All Paramelers

4, Configurations and Setup

Parameter name | Parmmeter value
| Portl: Port sattings [T<er =athind
, Portl: Seral communications made
|| Portl: Data length
||| Portl: Stop bits
Portl: Panty
| Portl: Baud rate
|| Portl:Senddelay e A e
Return to default
~ Help

Transfer to Controlier | Transfer from Controller Ccul"npare'

oK Cancel |
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6 A confirmation dialog box is
displayed.
Click the Yes Button.

A dialog box, which indicates
transferring is being performed,
is displayed. After that a
confirmation dialog box is
displayed.

Click the Yes Button.

7. Connection Procedure

The Port Selection Dialog Box is
displayed.

Select All ports and click the
OK Button.

ﬁostUnkl
Hostlink2

A confirmation dialog box is
displayed.
Click the OK Button.

Select Portl: Serial Gateway P

Settings from the pull-down list
of Parameter group to show.
Click the Compare Button.

10 Confirm that “#" (mismatch) is
not shown in the red frame on
the right.

'\ Canﬁgu;atjons and Setup

Polam:h:: R actes graaa Sl s Lo sh

Parameter name

Portl: Senal communications mode
Portl: Data length

Port rtcp bits T hits

Even
Default{0600bps)
Dcfault 10 ms)

Portl: Baud rate

[
Poril: Part <ettings = f
Portl: Scnd delaw

Return to default

~ Help

Transfer from Controller

oK

Transfer to Controlier Compare

Cancel

Parameter name
Portl: Port settings
Portl: Serial communications mode
Portl: Data length
Portl: Stop bits
Portl: Parity
Portl: Baud rate
Portl: Send delay
Portl: Send delay (user-specified)
Portl: CTS control No No
Portl: Serial Gateway Response time: 0

|Compare results| Unit |
User settings
Senial Gatewa
7 bits
2 bits
Even
Default(96001
Default (0 ms

Default{3600bps)
Default (0 ms)

4 4 4 4 4 4 4

Portl: Serial Gateway send start time




7. Connection Procedure

I 7.4. Checking the Serial Communications

Execute the program and confirm that serial communications are performed normally.

/\ Caution

Sufficiently confirm safety before you change the values of variables on a Watch
Tab Page when the Sysmac Studio is online with the CPU Unit. Incorrect
operation may cause the devices that are connected to Output Units to operate
regardless of the operating mode of the Controller.

El Precautions for Correct Use

Please confirm that the serial cable is connected before proceeding to the following steps.
If it is not connected, turn OFF the power of the devices, and then connect the serial cable.

7.4.1. Executing the Program and Checking the Receive Data
Execute the program and confirm that the correct data are written to the variables of the
Controller.

1 Select Mode - RUN Mode from | Controller  Simulation  Tecls  Help
the Controller Menu. |

Ctrl+W
Offline Cirl+Shift+W  Btup
Synchronization Ctrl+ M
Mode » RUN Mode... Ctrl+3

A confirmation dialog box is | Ctrl+1

displayed. Click the Yes Button.

Make sure a Controller startup will cause no problem.
Do you want to change to RUN Mode? (Y/N)

Yes

2 RUN mode s displayed on the
Controller Status Pane. ONLINE @ 192.168.250.1

ERR/ALM @ RUN mode

3 Select Watch Tab Page from the
View Menu.

View Insert Project Controller Simulatio

Cutput Tab Page Alt=3
Watch Tab Page Alt=4
Cross Reference Tab Page Alt+5
| Build Tab Page Alt+H
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7. Connection Procedure

4 The Watch Tab Page 1 is
displayed in the lower section of
the Edit Pane.

IO_nIineva!uel_ McEiFy | Datatype | AT .Di:pla',rf-:ana

5 Confirm that the variables shown
on the right are displayed in the
Name Columns.

*To add a variable, click Input
Name...

*Program0O of the Name is
omitted from the following
descriptions.

Mame

ProgramO.Input_Start |y Startinput

Program®.Output_CmdErrorlD »Error codes

Program.Output_CmdErrorlDEx

Program{.Qutput_CWFErrCodel

Program@.Cutput_CWFErrCode2

Program{.Cutput_TransErrCode

Program@.Local_cmdCWFdata p———Send data

Program.Output_recvCWFdata f——pReceive data

rogramO.Local_Status ————Program
execution status

6 Click TRUE on the Modify
Column of Input_Start.

The online value of Input_Start
changes to TRUE.

The program is operated and
CompoWay/F communications
are performed with the
destination device.

Mame [Online valuel Modify
ProgramO.Input_Start =8| TRUE FALSE

Mame IOnline value| Modify
Program0.Input_Start CTrue ) FALSE

7 When the communications ends
normally, the online value of
Local_Status.Done that indicates
the execution status of the
program changes to TRUE and
each error code changes to 0.

*In the case of error end,
Local_Status.Error changes to
TRUE and the error code
corresponding to the error is
stored. For details on error
codes, refer to 9.7 Error
Process.

Program0.Local_Status

Programa.Input_start

[Online valuel

False TRUE FALSE
True TRUE FALSE
False TRUE FALSE

Modify

Mame |Online valuel Modify

- Truel] FALSE

Program0.Cutput_CmdErroriD

oooo

ProgramQ.Output_CmdErroriDEx

ooo0 0000 N

Program{.Output_CWFErrCodel

oooo |

ProgramQ.Output_CWFErrCode2

oooo |

Frogramd.Qutput_TransErrCode

oooo N
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7. Connection Procedure

8 When the communications ends
normally, the response data is
stored in Output_recvCWFdata.
(The send command is stored in
Local_cmdCWFdata.)

*The text data (Unit attributes)
differs depending on the device
used

*Refer to 9.2. Destination Device
Command for details on the
command.

Online value
ProgramO.Local_cmdCWFdata 010000503

ProgramQ.Output_recvCWFdata RO TEvekTval el L RE VTl 25

Response data
01 = Node No.
00 = Subaddress
00 = Response code
0503 = Command (MRC,SRC)
0000 = Response code (MRES,SRES)
KM1-PMUZ2A = Text data (Unit attributes)
OOE6 = Buffer size
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8.

8. Initialization Method

Initialization Method

This document explains the setting procedure from the factory default setting.
Some settings may not be applicable as described in this document unless you use the
devices with the factory default setting.

I 8.1. Initializing the Controller

To initialize the Controller, it is necessary to initialize the Serial Communications Unit and the
CPU Unit. Place in PROGRAM mode before initialization.

8.1.1. Serial Communications Unit

To initialize the settings of the Serial Communications Unit, select Edit Special Unit Settings
of CJ1W-SCU42 in CPU/Expansion Racks from the Sysmac Studio.

IW-5CU42

Product name Serial Communication Unit
Specifications RS-232Cx1 + RS5-422/485x 1
Rack No.

Slot Mo.

0
]
| Unit No. 0
Settinas
Edit Special Unit Settings

Special Unit Settings

Click the Return to default Button and click the Apply Button. Then, click the Transfer to
Controller Button.

<, Configurations and Setup O aq q
0 [Unit 0] : CILW-5CUA42 (x

F ¥ D
0 3 ode o de
q b

op b b
1
Baud D SbD0bp

d L) 0
o Ca 0 0 ontro 0
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8.1.2. CPU Unit

8. Initialization Method

To initialize the settings of the Controller, select Clear All Memory from the Controller Menu of

the Sysmac Studio. The Clear All Memory Dialog Box is displayed. Click the OK Button.

~ Clear All Memory

This function initializes the target area of destination Controller.
Confirm the area to initialize first, and press the OK button.

CPU Urit Name: new Controller 0
Model: MNJ501-1500

Area: User Program
User-defined Valiables

Controller Configurations and Setup

Security Information
Settings of Operation Authority(initialization at the next online)

B Clear event log

I 8.2. Initializing the Smart Power Monitor

For information on how to initialize the Smart Power Monitor, refer to 3.6. Other functions in
the Smart Power Monitor User's Manual (Cat. No. N171) or 4.3.6. Initialization unit in the
KM1/KE1-Setting User's Manual (Cat. No. GAMS-010).

FilelF)  HelpiH)

Application environmental setting I Unit search I kM setting I KE! setting I Time setting Initialization unit | ponitoring I Loeging data reading I

—ltem for initiaslization

[w Al initialization
l- Setting walue
[T s/
[~ teasurement history
[~ Alarm history

|_ Total power consumption

—Unit for initislization

Unit Mo,

|01 KR P AL &

Initialization

=

38



9. Program

9. Program

This section describes the details on the program in the project file used in this document.

I9.1. Overview
This section explains the specifications and functions of the program used to check the

connection between the Smart Power Monitor (hereinafter referred to as the destination
device) and the Controller (Serial Communications Unit) (hereinafter referred to as an SCU).

This program performs the CompoWay/F communications by using the Serial Gateway
function of the SCU to send/receive the “Read Unit Attributes® command to/from the
destination device and to detect a normal end or an error end.

A normal end of this program means a normal end of the CompoWay/F communications.

An error end means an error end of the CompoWay/F communications and an error end of the
destination device (detected with the response data from the destination device).

In this section, the prefix “10#" (possible to omit) is added to decimal data and the prefix "16#"
to hexadecimal data when it is necessary to distinguish between decimal and hexadecimal
data. (e.g., “1000” or “10#1000” for decimal data and “16#03E8” for hexadecimal data, etc.)
Also, to specify a specific data type, the prefix “<data type>#" is added. (e.g.,
“WORD#16#03E8")

@ Additional Information
OMRON has confirmed that normal communications can be performed using this program
under the OMRON evaluation conditions including the test system configuration, version of
each product, and product Lot, No. of each device which was used for evaluation.
OMRON does not guarantee the normal operation under the disturbance such as electrical
noise and the performance variation of the device.

9.1.1. Communications Data Flow
The following figure shows the data flow from when the Controller (SCU) issues the command
data to the destination device until when the Controller receives the response data from the
destination device.

Sending a command The SCU issues the send message (command data) set
with the program to the destination device.

!

Receiving a response  The SCU receives the receive data (response data) from
the destination device and stores it in the specified internal
variable (storage area) of the CPU Unit.
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9.1.2.

Command Send Instruction and Send/Receive Message

9. Program

This section outlines the command send function block (hereinafter referred to as command
send instruction) and the general operation of the send/receive messages.

@ Additional

Information

For details, refer to Communications Instructions in 2 Instruction Descriptions of the
NJ-series Instructions Reference Manual (Cat. No. W502).

eCommand

send instruction

This program uses the following standard instruction to perform serial communications.

Name Function block Description
Send Sends the command to the Serial Communications
SendCmd ) ) ] )
command Unit by using the Serial Gateway function.

eSendCmd instruction argument data

Instruction Name :UB I:I Graphic expression ST expression
SendCmd Send FB SendCmd instance SendCmd_instance(Execute,
Command Send_[:md DstNetAdr, CommPort, CmdDat,
_ | CmdSize, RespDat, Option, Done,
—E;?Pi:ﬁdr %Tjr;f, - Busy, Error, ErrorlD, ErrorlDEX);
—CommPort Erorf—
—CmdDat ErroriD [—
—|CmdSize ErrorlDEX[—
RespDat
—|Option
Variables
Name Meaning o Description Valid range Unit Detault
DstNetAdr | Destination Destination network addrass -
network
address
CommPort | Destination Destination serial port Only _NONE _NONE
serial port
CmdDat]] Command Command to send Depends on data :
(array) array Input type.
CmdSize Command Command data size 2 to maximum Bytes 2
data size data length
(depends on net-
work type)
Option Response Response monitoring and retry | --
specifications
RespDat[] Response In-out Array to store response Depends on data
(array) storage array type.

* If you omit an input parameter, the default value is not applied. A building error will occur.
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[DstNetAdr: Destination network address]
The following table lists the variables used to store the destination network address.

9. Program

Variable Setting item Data type Description
DstNetAdr rl?:t?,\t/gﬁ(tlgg dress Z%DRNET— Destination network address
NetNo Network USINT USINT#16#00 (Fixed): Local network
address
NodeNo Node address USINT USINT#16#00 (Fixed): Communications in local
Controller
Make the following setting.
Unit address of serial port
For Serial Communications Unit
Port 1: 16#80+16#04 x [Unit number (Hex)]
UnitNo Unit address BYTE Port 2: 16#81+16#04 x [Unit number (Hex)]
*For example, when the Unit number (No.10) port 2 is
used, the Unit address of the serial port is as follows:
= 16#81 + 16#04 x16#0A=16#81+16#28
= 16#A9

[CommPort: Destination serial port]

The following table shows the variable that stores a destination serial port number.

Variable Setting item Data type Description
_NONE: The destination is not a serial port in Host
Destination Link Mode
CommPort serial port —ePORT *To specify the serial port unit address as the

Destination unit address, set _NONE.

[CmdSize: Command data size]

The following table shows the variable that stores the number of bytes of the command

(send data).

Variable

Setting item

Data type

Description

CmdSize

Command data
size

UINT

Sets the number of bytes of command data.
(UINT#2 to maximum data length)

[Option: Response]
The following table shows the variables that store settings to receive a response.

Variable Setting item Data type Description
. SRESPO . A
Option Response NSE Response monitoring and retry specifications
. TRUE: Response is not required.
isNonResp | No response BOOL FALSE: Response is required.
) ' . Sets UINT#1 to 65535 (indicate 0.1 to 6553.5 sec).
TimeOut Timeout time UINT (UINT#O: 2 sec (Default)
Retry Retry count USINT Sets USINT#0 to 15 (0 to 15 times).
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[CmdDat[] array: Command array (send data)]
With this program, after the command (send data) is set with the STRING variable
(Local_cmdCWEFdata), it is converted to BYTE array data and stored in the BYTE array
variable (Local_cmddata). Then, the data is transferred to the command array (CmdDat[]).

Command array

[0] [1] [2] (3] [4] [5] [6] [7] 8] O] [10] [11] eeeee
[ 28 [ o3 [ AA[ BB cC[DDJ]EE] FF GG [ HH [ 1 [ = = [ = |
CompoWay/F Node No.  Subaddress  SID Command Text
comm.. MRC SRC
command

*CompoWay/F communications command (16#2803) is a command that can be executed
to use CompoWay/F with the Serial Gateway function of the SCU.
*The command data in the shaded areas from AA onwards are expressed in ASCII codes.

[RespDat[] array: Response storage array (receive data)]
With this program, after the response (receive data) is received in the response storage
array (RespDat[]), it is stored in the BYTE array variable (Local_recvdata), converted to
STRING data, and then stored in the STRING data variable (Output_recvCWFdata).

Response storage array
O] [ [2] [3] [4] [5] [6] [7] (8 [9] [10] [11] [12] [13] [14] [15] [16] [17] =

| 28] 03[ aa|[bb|Aa][BB|cc|DD[ccldd]FF]GG|HH] 1l [ee] ff T gg[hh] * |
Clc:)mpoWay/ Cgmm; Node Sub End code Command Response Toxt
comm.. - hd en No.  address MRC SRC MRES SRES

command code

*The response data in the shaded areas from AA onwards are expressed in ASCII codes.
*The response data not in thick frames such as AA will be the same values as those of the
command code.
*The response data in thick frames (cc, dd, ee to hh) will be stored in the variables below
as the destination device error code when a destination device error occurs.
For details on error codes, refer to 9.7.2 Destination Device Errors.
Ouitput_ CWFErrCodel: End code
Ouitput CWFErrCode2: Response (MRES,SRES)
*'aa" and "bb" command end codes are not used in this document or this program.
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eSend/Receive messages
[Overview of send/receive messages]

Send message (Command)

STX Node Sub SID Command Text ETX BCC Destination
Controller 16#02 Mo f] @neless MRC [ SRC 16#03 device
STX Node Sub End Command Response Text ETX BCC
16402 | No. address | code MRC ‘ SRC | MRES | SRES 16403

Receive message (Response)

[Relationship between send command (SendCmd instruction operand) and send message]

Local_cmdC Command
WFdata Node No. Subaddress SID MRC SRC Text
Local_cm [Om [2] [3] [4] [5] [6] [7] [8] [ [10] -
ddata | 28 [ 03 [ AA [ BB [ cC [ DD | EE | FF [ GG [ HH [ 11 [ *=
CPU —  CompoWay/F Node No. Subaddress SID Command T
SCU  communications MRC SRC
command

SCU — STX Command ETX
Destination

. Node Sub
device 16402 | No. |address| °° | mrc | src | "¢ | 16#03 | BCC
(Send
data)

[Relationship between receive response (SendCmd instruction operand) and receive
message]

(I;)e;tination STX Command Response ETX
evice—

SCU ’\Il\cl)c(fI © ad?:ilsgss chr(]jc:a = BCC
(Receive | 16#02 : MRC | SRC | MRES| SRES 16#03

data)

Local [0] [1] [2]\[%‘ [4] [5] [6] [7]1 [8] [9] [10] [11] [12] [13] [14] [15] [16] [17]—=
_dretCV 28| 03| aa| bb|AA|BB|CC|DD|cc|dd|FF |GG |HH| Il Jee| ff | gg |hh| **
ata

SCU CompoWay/ Commard  Node Sub End code Command Response Text
— F comm.. No. address MRC SRC MRES SRES

CPU command

Output_rec [ Node Sub End Command Response -
vCWFdata No. address code MRC SRC MRES | SRES ©
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I 9.2. Destination Device Command

9. Program

This section explains the destination device command used in this program.

9.2.1.

Overview of the Command

This program uses the Read Unit Attributes command to read the information from the

destination device.

Command name

Description

Read Controll

er Attributes

Reads the attributes of the destination device.

9.2.2.

Detailed Description of the Function

This section explains the “Read Controller Attributes” command.

eSendCmd instruction send data

[DstNetAdr: Destination network address]

Variable Setting item Data type Setting value
DstNetAdr Destination network address | _sDNET_ADR -
NetNo Network address USINT 16#00 Fixed: Local network
NodeNo Node address USINT 16#00 Fixed: Within local controller
UnitNo Unit address BYTE 16#80 Unit number 0 + Port number 1
[CommPort: Destination serial port]
Variable Setting item Data type Setting value
DstNetAdr Destination serial port ePORT NONE | Fixed
[CmdSize: Command data size]
Variable Setting item Data type Setting value
DstNetAdr Command data size UINT 11 | 11 bytes
[Option: Response]
Variable Setting item Data type Setting value
Option Response _ SRESPONSE -
isNonResp | No response BOOL FALSE | Response is required
TimeOut Timeout time UINT 0 Default: 2 sec
Retry Retry count USINT 3 3 times
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[CmdDat [ ]: Command array]

9. Program

Variable Setting item Data type Setting value
CmdDat
ARRAY[0..255
Element | Command array ] OF BYTE -
number
0 CompoWay/F BYTE 16#28
communications Fixed
1 command BYTE 16#03
2 Node No BYTE 16#30 “01": Unit No. of destination
3 ) BYTE 16#31 device
4 BYTE 16#30 PP
5 Subaddress BYTE 16430 00": Fixed (Not used)
6 SID BYTE 16#30 “0" : Fixed (Not used)
7 MRC BYTE 16#30
8 Command BYTE 16#35 “0503": “Read Controller
9 SRC BYTE 16#30 Attributes” command
10 BYTE 16#33
Text BYTEees 16400 : The setting is not required for
this command.

*After the data in the red frame above is set in the following string variable in the
CWFCmdsSet function block, it is transferred to the command array (CmsDat][]).

Variable

Data type

Data

Local_cmdCWFdata

STRING[256]

CONCAT(NodeNo, SubAddress,
SID, MRCSRC, SendText);

eSendCmd instruction receive data

[RespDat [ ]: Response storage array]

Variable Item stored Data type Storage value
Resﬁg:ﬁnem Response storage ARRAY[0..255 _
array ] OF BYTE
number
0 CompoWay/F BYTE 16#28 Fixed: Same as CmdDat[0]
1 communieations BYTE 16#03 | Fixed: Same as CmdDat[1]
2 Command end code BYTE 16#** End code of CompoWay/F
3 BYTE 16#** communications command
4 Node No BYTE 16#30 “01": Unit No. of destination
5 ) BYTE 16#31 device
6 BYTE 16#30 P
7 Subaddress BYTE 16430 00": Fixed (Not used)
8 End code BYTE 16#** “xx": End code
9 BYTE 16#** (“00": Normal end)
10 MRC BYTE 16#30
11 Command BYTE 16#35 “0503": “Rea_d Controller
12 SRC BYTE 16#30 Attributes” command
13 BYTE 16#33
14 BYTE 16#**
15 Response MRES BYTE 16#** “XXXX”
16 SRES BYTE 16#** (“0000": Normal end)
17 BYTE 16#**
: Text BYTE-eee 16#**ee | “XXXXo0o”
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eSend message
This is the command format of the message that is sent by the Controller to the destination
device according to the setting of the “Read Controller Attributes” command.
*Except for STX, ETX and BCC, ASCII codes are sent.
*STX, ETX and BCC are automatically added to the send message by the SCU.
eData not used are moved forward.

[ 02 [ 30 [ 3 [ 3 [ 3 [3 [3[3[3 [3w]
- STX - NodeNo. - Subaddress : SID : Command : Command - Text - ETX - BCC -
: : : : : MRC : SRC : (Not used) : :

eReceive message (at normal operation)
This is the response format of the normal message received by the Controller from the
destination device according to the settings of the “Read Controller Attributes” command.
*Except for STX, ETX and BCC, ASCII codes are received.
*STX, ETX and BCC are automatically removed from the receive message by the SCU.

eData not used are moved forward.
[ 02 [ 30 [ 3 [ 3 [ 3 [ 3 [ 30 | 3 [ 3 [ 3 [ 3 | 30 [ 30 [ 30 [ 30 ]

- STX - NodeNo. - Subaddress - Endcode - Command - Command - Response - Response ‘.
: : : : MRC SRC MRES SRES __.-
Ca’ﬁt;h:ﬁi Hk | Hok | Hk | Sk | Sk | Sk | ok | ok | ok | *k | *k | *k | wk | *k |
i Product type : Buffer size :\\
7
Contnind 3 | 7|
' ETX | BCC !

eReceive message (at error operation)

This is the response format for the error message received by the Controller from the
destination device.

*Except for STX, ETX and BCC, ASCII codes are received.
*STX, ETX and BCC are automatically removed from the receive message by the SCU.

[ 02 ] 30 J] 31 [ 30 [ 3 [ = | = [ 3 [ 3 [ 3 [ 33 [ = [ = [ = [ = |
- STX : NodeNo. : Subaddress : Endcode : Command : Command : Response : Response :‘\\
: : : : : MRC : SRC : MRES : SRE_S____:,/

Contnind 03 | ©_]

'+ ETX : BCC

*For details on the end codes and response codes, refer to 9.7.2 Destination Device Error.

’% Additional Information

For details on the destination device command and message format, refer to Chapter 2
CompoWay/F Communication Procedure in the Smart Power Monitor Communication
Manual for Smart Measurement and Monitoring Instrument (Cat. No. N172).

46



9. Program

I 9.3. Error Detection Processing

This section explains the error detection processing of this project file.

9.3.1.

Error Detection in the Project File
This program detects and handles the errors (1) and (2). For information on error codes,
refer to 9.7 Error Process.

Controller

Destination device

Serial cable

Y
1) 2

(1) Errors at execution of SendCmd instruction (SendCmd instruction errors)

Errors in the Unit, command format, or parameters at the execution of the SendCmd
instruction are detected as "SendCmd instruction errors". An error is detected according to
the error codes ErrorlD and ErrorIDEXx of the SendCmd instruction.

If a communications error is caused by a transmission error due to, for example, a character
corruption or unmatched baud rate setting, the transmission error status
(JO1_P1 TransErrSta) allocated variable area of the SCU is stored in the output variable to
show the communication error status.

(2)Errors in the destination device (Destination device errors)

The destination device errors include a command error, a parameter error, and an
execution failure in the destination device. An error is detected according to the response
data which is sent from the destination device. When an error occurred in the destination
device, the error codes are set in the end code and response of the receive data.

Local 0] [1] ([2] [3] [4 [5] [6] [71 ([8] [9] [10] [11] [12] [13] [14] [15] [16] [17]

recv [ 28| 03[ aalbb]AA]lBB|cc|DD[cc [dd] FF|GG | HH] 1l [ee # [ gg [hn] = |
data CompoWay/Command  Node Sub End code Command Response Text
Fcomm. endcode  No. address
command
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I 9.4. Variables

9. Program

The following lists the variables used in this program.

9.4.1. List of Variables

The data types, external variables (user-defined global variables/system-defined variables),
and internal variables used in this program are listed below.

eData type (Structure)
[Communications processing status flags]

Name Data type Description
sStatus STRUCT Structure of communications processing status flags

Communications processing in progress flag

Busy BOOL TRUE: Processing is in progress.
FALSE: Processing is not in progress.
Communications processing normal end flag

Done BOOL TRUE: Normal end / FALSE: Other than normal end
Communications processing error end flag

Error BOOL TRUE: Error end / FALSE: Other than error end

eExternal variables

[User-defined global variables]

Variable name Data type Description
Communication start switch
Input_Start BOOL The program is started when this switch changes from

FALSE to TRUE.

Output_recvCWFdata

STRING[256]

An area that stores the receive data
(STRING type: 256 characters)

Output_CmdErrorID

WORD

An area that stores an error code of SendCmd instruction
Normal end: 1640000

Output_CmdErrorIDEXx

DWORD

An area that stores an expansion error code of SendCmd
instruction
Normal end: 16#00000000

Output_TransErrCode

WORD

Transmission error status for a communication error
An area that stores JO1_P1_TransErrSta
Normal end: 1640000

Output_ CWFErrCodel

WORD

An area that stores the destination device end code for a
destination device error
Normal end: 1640000

Output_CWFErrCode2

WORD

An area that stores the destination device response code
for a destination device error
Normal end: 16#0000

[Device variables for CJ-series Unit CJ] (Serial Communications Unit)

Variable name Data type Description
JO1 P1 TransErr BOOL Transmission error
JO1 P1 TransErrSta BOOL Transmission error status

@ Additional Information

For the variables of the Serial Communications Unit, refer to 2-3 Device Variable for
CJ-series Unit in the CJ-series Serial Communications Units Operation Manual for NJ-series
CPU Unit (Cat.No. W494).
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[System-defined variable]

9. Program

Variable name Data type Description
Network Communications Instruction Enabled Flag
_Port_isAvailable BOOL TRUE: A port is available.
FALSE: A port is not available.

@ Additional Information

For the system-defined variables for the SendCmd instruction, refer to 2 Instruction
Descriptions - Communications Instruction in the NJ-series Instructions Reference Manual

(Cat. No. W502).

einternal variables (instance variables)

The internal variables used to execute the function blocks in the program are listed below.
An internal variable is called an "instance". The name of each function block to use is
specified as the data type of the variable.

[Instance for user-defined function block]

Variable name

Data type

Description

CWFCmdsSet_instance

CWFCmdsSet

Sets the byte sizes of send/receive data and sets the
send message.

*For the user-defined function block, refer to 9.5.3. Detailed Description of the Function Block.

[Instance for SendCmd instruction]

Variable name Data type Description
This function block sends the command to the Serial
SendCmd_instance SendCmd Communications Unit by using the Serial Gateway
function.

@ Additional Information

For the SendCmd instruction, refer to Communications Instructions in Section 2 Instruction

Descriptions of the NJ-series Instructions Reference Manual (Cat. No. W502).

e|nternal variables

Variable name Data type Description
Communications processing status flags

Local_Status sStatus This variable is defined as sStatus structure.
Local_State DINT Processing number
Local_ExecFlgs BOOL Communications instruction execution flag
Local_InitialSettingOK BOOL Initialization processing normal setting flag
Local_DstNetAdr _sDNET_ADR Destination address for SendCmd instruction setting
Local CommPort _ePORT Destination serial port for SendCmd instruction setting
Local_sendSize UINT Send command data size for SendCmd instruction setting
Local_Option SRESPONSE Response setting for SendCmd instruction setting
Local cmddata ARRAY[0..255] Command array for SendCmd instruction setting

— OF BYTE (256 bytes)
Local recvdata ARRAY[0..255] Response storage array for SendCmd instruction setting

- OF BYTE (256 bytes)

Local_cmdCWFdata

STRING[256]

An area that stores the send data
(STRING type: 256 characters)
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I 9.5. ST Program

9. Program

9.5.1.

Functional Components of the Program

This program is written in the ST language. The functional components are as follows:

Major classification

Minor classification

Description

1. Communications
processing

1.1. Starting the communications processing

1.2. Clearing the communications processing
status flags

1.3. Communications processing in progress
status

The communications processing is
started.

2. Initialization
processing

2.1. Initializing the communications instruction

2.2. Initializing the communications execution
instruction flag

2.3. Initializing the error code storage areas

2.4. Setting the SendCmd instruction control
data

2.5. Setting the send variables

2.6. Initialization setting end processing

The receive data storage areas
and the error code storage areas
are initialized.

The parameters and send data are
set for the SendCmd instruction
(CompoWay/F communications).

3. CompoWay/F
communications
processing

3.1.Determining the communications
processing status and setting the
execution flag

3.2. Executing the communications instruction

SendCmd instruction
(CompoWay/F communications)
are executed.

Whether the execution ends
normally or ends in an error is
detected.

4. Processing
number error
process

4.1. Processing number error process

The error processing is performed
when a non-existent number is
detected.
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9.5.2. Program List
The program is shown below.
The communications setting and send data (command data) setting which need to be
changed depending on the destination device are set in the function block (CWFCmdsSet).
For information on how to change these values, refer to 9.5.3 Detailed Description of the
Function Block.

eProgram: Program0 (General-purpose serial communications connection check program)

1. Communications processing

Mame: MJ-series CompoWay/F (R5-485) communications
connection check program
Serial Communications Unit: CJIW-5CU42 (CompoWay/F, Unit number: 0, Serial port number :1)
Version: V1.00 New release 17 December 2012
(CYCopyright OMROM Corporation 2012 All Rights Reserved.

(* 1. Communications processing

Communications start switch: Input_5tart

Communications processing status flags: Local_Status<STRUCT =
.Busy: Communications in progress
.Done: Communications normal end
.Error: Communications error end

State processing number: Local_State
10:Initialization processing
11:CompoWay/F communications processing *)

(* 1.1. Starting the communications processing
Start communications processing when the communications start switch changes to ON
when communications processing status flags have been cleared. *)
IF Input_Start AND
MOT(Local_Status.Busy OR Local_Status.Done OR Local_5tatus.Error) THEMN
Local_Status.Busy:=TRUE;
Local_State:=10; //1(: Initialization processing
END_IF;

(* 1.2. Clearing the communications processing status flags
Clear the communications processing status flags when the communications start switch
changes to OFF while communications processing is not in progress. *)
IF NOT Input_5tart AND MOT Local_Status.Busy THEN
Local_Status.Done:=FALSE;
Local_Status.Errori=FALSE;
END_IF;

(* 1.3. Entering the communications in progress status and shifting to each state processing *)

IF Local_5tatus.Busy THEM
CASE Local_State OF
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2. Initialization processing
(* 2. Initialization processing
-Perform initialization for the whole communications and set the parameters.
-5Set the send data and initialize the receive data storage areas. *)
10:
(* 2.1. Initializing the communications instruction *)

(* 2.1.1. Initializing the addresses *)
Local_DstMNetAdr.MetNo:=USINT#16#00; // Set destination network address.
Local_DstMNetAdr.ModeMo:=USINT#00: // Set local node address.
Local_DstMNetAdr.UnitNo:=BYTE#16#00; // Set Unit number address

(* 2.1.2. Initializing the command data and receive data storage areas *)
Clear({Local_cmddata);
Clear{Local_recvdata);
Clear{Cutput_recvCWFdata);

(* 2.1.3. Initializing the parameters *)
Local_Option.isMenResp:=FALSE;  // Set response required/not required setting
Local_Option.TimeQut:=UINT#0; Jf Timeout time
Local_Option.Retry:=USINT#0; [/ Retry count

(* 2.1.4. Executing the initialization of SendCmd instruction *)
SendCmd_instance(

Execute:=FALSE,

DstMetAdr=Local_DstMetAdr,

CommPort:=_NONE,

CmdDat:=Local_cmddata[0].

CmidSize:=UINT#0,

RespDat:=Local_recvdata[0],

Option:=Local_Option);

(* 2.2. Initializing the communications instruction execution flag *)
Local_ExecFlg:=FALSE;

(* 2.3. Initializing the error code storage areas ™)
Output_TransErrCode:=WORD#16#FFFF;
Output_CWFErrCodel:=WORD#16#FFFF;
Output_CWFErrCode2: =WORD#16#FFFF;
Output_CmdErrorlD:=WORD#16#FFFF;
Output_CmdErrorlDEc=DWORD+16#FFFFFFFF;

(* 2.4. Setting the SendCmd instruction control data *)

(* 2.4.1. Setting the address and port *)

Local_DstMetAdr.NetMo:=USINT#16#00; // Set destination network address Always 0

Local_DstMetAdr.ModeMo:=USINT#00; // Set local node address Always 0

Local_DstMNetAdr.UnitNo:=BYTE#16#80; // Unit number address setting=80h+4hxUnit number
Jf (Unit number 0, port number 1}

Local_CommPort:=_NOME: [/ Set senal port _NOME only
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(* 2.4.2. Setting the parameters *)

Local_Option.isMenResp:=FALSE;  // Set response required/not required setting: Required
Local_Option.TimeOut:=UINT#0);  // Timeout time (default 2.0s)
Local_Option.Retry:=USINT#3; // Retry count: 3 times

(* 2.5. Setting the send variables *)

(* 2.5.1. Setting the CompoWay/F communications command *)
Local_cmddata[0]:=BYTE#16#28;
Local_cmddata[1]l:=BYTE#16+03;

(* 2.5.2. Setting the CompoWay/F command *)
CWFCmdsSet_instance(
Execute:=TRUE,
CWrFdata:=Local_cmdCWFdata,
Done=xLocal_InitialSettingOK);

(*2.5.3. Converting the send data from string to BYTE array and setting the size *)
Local_sendSize:=UINT#2+5tringToAry(Local_cmdCWFdata, Local_cmddatal2]);

(* 2.6. Initialization setting end processing *)
IF Local_InitialSettingOK THEN

Local_State:=11; //11: CompoWay/F communications processing
ELSE

Local_Status.Busy:=FALSE;

Local_Status.Error=TRUE;

Local_State:={; //0: Communications not in progress status
END_IR
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3. CompoWay/F communications processing

(* 3.CompoWay/F communications processing
-Execute the communications processing from the specified serial port. *)
11:
(*3.1. Normal receive processing *)
IF SendCmd_instance.Done THEN
(*3.1.1. Clearing the command error codes *)
Output_CrdErrorlD:=WORD#16#0000;
Output_CrdErrorlDEx:=DWORD#16#0000000;

(*3.1.2. Converting the receive data from BYTE array to STRING *)
Cutput_recvCWFData:=
AryToString(Local_RecvData[4] 5izeOfAry(Local_recvdata)-UINT#4);

(*3.1.3. Obtaining the end code and response code *)
Cutput_CWFEmCodel:=STRING_TO_WORD(MID(Cutput_recvCWFData, 2,5));

Cutput_CWFEmCode2:=STRING_TO_WORD(MID(Cutput_recvCWFData,4.11));

(*3.1.4. Checking the end code and response code *)

IF (Output_CWFErrCodel = WORD#16#0000 AND
Output_CWFErrCode2 = WORD#16#0000) THEN
Output_TransErrCode:=WORD#16+0000;
Local_Status.Busy:=FALSE;
Local_Status.Done:=TRUE;

ELSE
Output_TransErrCode:=WORD#16#1000;
Local_Status.Busy:=FALSE;
Local_Status.Error:=TRUE;

END_IF;

Local_State:=0; //0: Communications not in progress status

(*3.2. Error receive processing *)

ELSIF SendCmd_instance.Error THEM
(*3.2.1. Setting the command error codes *)
Output_CrdErrorlD:=5endCmd_instance.ErrorlDy;
Output_CrmdErrorlDEx:=5endCmd_instance ErrorlDEx;

9. Program
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(*3.2.2. Destination node busy or response timeout error *)

IF Qutput_CmdErrorlDEx = DWORD#16%#00000204 CR
Output_CmdErrorlDEx = DWORD#165#00000205 THEN
IFJO1_P1 TransErr THEM

Output_TransErrCode:=J01_F1_TransErr5ta;

Local_Status.Busy:=FALSE

Local_Status.Error:=TRLUE;

Local_ExecFlg:=FALSE:

Local_State:=0; //0: Communications not in progress status
EMD_IF;

ELSE
Output_TransErrCode:=WORD#16#2000;
Local_Status.Busy:=FALSE;

Local_Status.Error=TREUE;
Local_ExecFlg:=FALSE;
Local_5tate:=0; //0: Communications not in progress status

END_IF:

(*3.3. Starting the communications instruction ®)

(*3.3.1. Setting the communications instruction execution flag *)

ELSIF _Port_isAvailable AND MOT(SendCmd_instance.Busy) THEN
Local_ExecFlg:=TRUE;

EMD_IF;

(*3.3.2. Executing the communications instruction *)

SendCmd_instance(
Execute:=Local_ExecFlg,
DstMetAdr=Local_DstMatAdr,
CommPort:=Local_CommPort,
CmdDat:=Local_cmddata[0],
CmdSize:=Local_sendSize,
RespDat:=Local_recvdata[0],
Option:=Local_Option):

4. Processing number error process

ELSE
(* 4, Processing number error process
-Error process for nonexistent processing number *)
Cutput_TransErrCode:=WORD#16+#0100;
Local_Status.Busy:=FALSE;
Local_Status.Error=TRUE;
Local_State:=0; //0: Communications not in progress status

END_CASE;

END_IF;

9. Program
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9.5.3.

Detailed Description of the Function Block

The user-defined function block is shown below.
The code which you need to edit according to the destination device is indicated by the red
frames on the function block below.

9. Program

e CWFCmdsSet function block (CompoWay/F communications send command setting)

Instruction Name ST expression
CompoWay/F communications send CWFCmdsSet_instance(Execute,
CWFCmdsSet pOWay/ | CWFdata,
command setting Done):

[Internal variables]
Variable name Data type Description
NodeNo STRING[3] Node No.: Sets the Unit No. of the destination device.
SubAddress STRING[3] Subaddress: (Not used)
SID STRINGI[2] SID: (Not used)
MRCSRC STRING[5] Command (MRC+SRC): Sets the command code to use.
SendText STRING[128] Text: Sets the data according to the command code.
[Input/output]
Vgg;b;e I/0 Data type S
Execution flag:
Execute Input BOOL The function block is executed when this flag is TRUE and it is
stopped when this flag is FALSE
CWFdata In-out STRING[256] ggtrg Ft)r(1)(\eN fgrg:ms;r?(? sdear:?.to the destination device.
Done Output | BOOL ,C\l:ﬁggglegrt]g.TRUE after an execution of the function block.
Busy Output | BOOL Busy
Error Output | BOOL Error end Not used
ErrorID Output | WORD Error information (Not used in this program.)
ErrorIDEx Output | DWORD Error information

[External variables]

None
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[Program]
(f============================================================
Mame: MJ-series CompoWay/F communications
send command setting function block
Applicable device: OMROM Corporation CompoWay/F-compatible device
Version: V1.00 Mew release January 17, 2012
(C)Copyright OMRON Corporation 2012 All Rights Reserved.

IF Execute THEMN
{* Destination device node address=01
MRC=055RC=03: Read Unit Attributes *)

ModeMo:="01" Jf Address=01
SubAddress:="00% Jf Subaddress
SID:="0" JfSID
MRCSRC:="0503" f/f MRC,SRC
SendText:=""; /f Mo send data

(* SendCmd CompoWay/F format send data setting
Mode Mo.+Subaddress+5ID+Command(MRC,5RC) +5end data®)
CWFdata:=COMNCAT(ModeNo,SubAddress,SID,MRCSRC, SendText):

Done:=TRUE;
END_IF;
RETURMN;
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I 9.6. Timing Charts

9. Program

This section explains the timing charts of the program.
The definitions of the timing chart patterns are as follows:

Error end (1)

Error end (2)

Pattern Normal end SendCmd instruction error Destination device error
Command Normal Error Normal
Destination device Normal Normal or error Error
Response Yes None Yes
mNormal end
Input_Start 43 3

Local_Status.Busy
Output_recvCWFdata
Local_Status.Done
Local_Status.Error
Output_CmdErrorID
Output_TransErrorCode

Output CWFErrCodel and 2

mError end

SendCmd instruction error

L N S I N

Input_Start
Local_Status.Busy
Output_recvCWFdata
Local_Status.Done
Local_Status.Error
Output_CmdErrorID
Output_TransErrorCode

Output_ CWFErrCode 1 and 2

Normal response

%XIormaI responseX

L‘

__iq---Output for 1 period*

N

- P
A y
_ XX 16#0000 XX 1640000
XX 1640000 XIrEX 16#0000
_ XX 16#0000 XX 1640000

Error end (1)

/
/7

l (

=

Error end (2)
Destination device error

/

4

XError

X Error response

v

- - pi - - -Output for 1 period*

i 4 v A

— XaerrERX o XseEERE  aeEPRF X 1640000 Y(BeEFRE X 165000

B GG Gl G ) G
164FFFF Xtererex toeom XioeErR Loeomn

*If Input_Start changes from TRUE to FALSE during execution (Busy=0ON), a normal end or an error end is
output for 1 period after the processing is completed (Busy=OFF).
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9. Program

I 9.7. Error Process

The errors that occur when this program is executed are shown below.

9.7.1. SendCmd Instruction Errors
The error codes that are generated for errors in the SendCmd instruction are shown below.

eSendCmd instruction error code [Output_CmdErrorID, Output_ CmdErrorIDEX]
An error code of ErrorID is stored in Output_CmdsErrorID and an error code of ErrorIDEX is
stored in Output_CmdsErrorIDEX.
[Output_CmdErroriD]

Value Error description

16#0400 An input parameter for an instruction exceeded the valid range for an input
variable.

16#0406 The data position specified for an instruction exceeded the data area range.

16#0407 The results of instruction processing exceeded the data area range of the
output parameter.

16#0800 An error occurred when a FINS command was sent or received.
The details are stored in Output_CmdErrorIDEX.

16#0801 The port is being used.

’% Additional Information
For details on the errors, refer to A-3 Error Code Details in Appendices of the NJ-series

Instructions Reference Manual (Cat. No. W502).
For troubleshooting, refer to 9-3 Troubleshooting of in the CJ-series Serial Communications
Units Operation Manual for NJ-series CPU Unit (Cat. No. W494).
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[Output_CmdErrorIDEX]

9. Program

Value Error Correction
16400000101 The local node is not part of the network. Make the local node part of the network.
16#00000105 The IP address of the local node is out of Set the rotary switches on the Serial Commu-
range. nications Unit correctly.
16400000106 The IP address of the local node is also used | Change one of the node addresses that are
by another node in the network. duplicated.
16#00000202 A Unit with the specified unit address doas Correctly set the unit address for the destina-
not exist at the destination. tion network address.
16#00000205 A response timeout occurred. Check the settings of the communications
parameters.
16#00000301 A Communications Controller Error occurred. | Refer to the operation manual for the relevant
Unit and make suitable corrections.
16400000304 The unit number setting is not correct. Set the rotary switchas on the Serial Commu-
nications Unit correctly.
16#00000401 The command that was sent is not sup- Set the command string correctly.
ported.
16#00000402 The Unit model or version is not supported. | Check the Unit model and version.
16#00001001 The command is too long. Set the command string correctly.
16#00001002 The command is too short. Set the command string corractly.
16400001003 The number of write elements that is speci- | Specify the same number of write elements
fied in the command does not agree with the | and write data.
number of write data.
16#00001004 The command format is incorrect. Set the command string correctly.
16#0000110B The response is too long. Set the number of elements in the command
string correctly.
16#0000110C This is another parameter error. Set the command string correctly.
16#00002202 The operating mode is wrong. Check the operating mode.
16#00002502 There is an error in the part of memaory for Transfer the correct data to memory.
processing.
16400002503 The registered I/O Unit configuration does Check the 1/O Unit configuration.
not agree with the physical Unit configura-
tion.
16400002504 There are too many local or remote /O Set the number of local and remote /O points
points. correctly.
16400002505 An error occurred in a data transmission Check the Unit and the Connecting Cable.
between the CPU Unit and a CPU Bus Unit. | After removing the error, execute a command
fo reset the error.
16#000025086 The same rack number, unit number, or /O | Correct the settings so that each number is
address is set more than once. unique.
16#00002507 An error occurred in a data transmission Check the Unit and the Connecting Cable.
between the CPU Unit and an YO Unit. After removing the error, execute a command
fo reset the error.
16#00002509 There is an error in SYSMAC BUS/2 data Check the Unit and the Connecting Cable.
transmission. After removing the error, execute a command
fo reset the error.
16#0000250A An error occurred in a CPU Bus Unit data Check the Unit and the Connecting Cable.
transmission. After removing the error, execute a command
to reset the error.
16#0000250D The same word setting is used more than Set the /O words correctly.
once.
16#00002510 The end station setting is wrong. Set the end station cormrectly.
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eTransmission error status [Output_TransErrCode
The transmission error status (JO1_P1 TransErrSta) is stored in Output_TransErrCode.
When a SendCmd instruction error, a destination device error and a processing number
error occur, bits 8, 12 and 13 will change to TRUE, respectively.
[Each bit content of transmission error status]

9. Program

Bit Description
15 TRUE: Transmission error FALSE: No transmission error
14 (Not used)
13 TRUE: SendCmd instruction error FALSE: Normal
12 TRUE: Destination device error FALSE: Normal
9to 11 (Not used)
8 TRUE: Processing number error ~ FALSE: Normal
7 TRUE: FCS check error FALSE: FCS check normal
6 (Not used)
5 TRUE: Timeout error FALSE: Normal
4 TRUE: Overrun error FALSE: Normal
3 TRUE: Framing error FALSE: Normal
2 TRUE: Parity error FALSE: Normal
Oand 1 (Not used)

16#0000 and

16#FFFF indicate the following status.

Value Description
16#0000 Normal end
16#FFFF Initialized
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9.7.2.

9. Program

Destination Device Errors
The error codes that are generated for a destination device error are shown below.

eDestination device error code [Output CWFErrCodel, Output_ CWFErrCode2]
[Output_ CWFErrCodel] (End code)

Bits 15 8 7 0
#00 Fixed #* End code
End code MName Meaning

"00" Mormal end The command frame was processed normally without any of the fol-
lowing errors.

"OF" Command error The specified command could not be executed. Refer o the
response code for more information.

10" Parity error A parity error was detected for one of the characters that was
received.

11" Framing error A framing error was detected for one of the characters that was
received.

2" Overrun error A overrun error was detected for one of the characters that was
received.

"13" BCC error The BCC for the receive frame was incorrect.

14" Format error Anillegal command or illegal character was received in the command
and text (characters other than ASCII 0 to 9 or A to F).

“16" Subaddress error The receive frame contained an illegal subaddress or header.

"18" Frame length error The receive frame was too long.

[Output_CWFErrCode?2] (Response code)

Response Code Name Error detection priority
0000 Successfully completed NA
0401 Command not supported 1
1001 Exceeding command length 2
1002 Short command length 3
1101 Area type error 4
1103 Error for out-of-range starting address 5
1104 Error for out-of-range end address 6
1003 Element count/number of data not matched 7
110B Exceeding response length 8
1100 Parameter error 9
3003 Read only 10
2203 Operation error 11

@ Additional Information
For details and troubleshooting of the destination device errors, refer to the Smart Power
Monitor User's Manual (Cat. No. N171) and the Smart Power Monitor Communication
Manual for Smart Measurement and Monitoring Instrument (Cat. No. N172).
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10. Revision History

10. Revision History

Revision Date of revision Revision reason and revision page
code
01 Jun. 25, 2013 First edition
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