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1. Related Manuals

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

The following Omron Corporation (hereinafter referred to as "Omron") manuals are related to
this document:

Manual No. Model Manual Name

W500 NJ Series NJ Series CPU Unit User's Hardware Manual

W501 NJ/NX Series NJ/NX Series CPU Unit Software User's Manual

W336 CJ Series CJ Series Serial Communications Unit
User manual

W504 SYSMAC-SE20oo Sysmac Studio Version 1 Operation Manual

W502 NJ/NX Series NJ/NX Series Instructions Reference Manual

Z433 F430-F Series Smart Camera F430-F Series User Manual

Z444 F430-F Series Smart Camera F430-F Series User Manual for
Communications Settings




2. Terms and Definitions

Term

Description / Definition

Protocol Macro

This function enables data Send / Receive with general-purpose external
devices by storing the data Send / Receive procedure (Protocol) used with
the general-purpose external devices in the Serial Communication Board
or Unit and executing the PMCR instruction in the CPU unit.

Protocol

The unit that comprises an independent communication processing for a
specific general-purpose external device as a data Send / Receive
procedure is called a "Protocol". A "Protocol" consists of multiple
"Sequences".

Sequence

A unit of independent communication processing that can be activated
from the PMCR instruction on the ladder program. The activated sequence
sequentially executes the steps included in it.

Step

A unit of data to execute any Message or other Send / Receive process,
Receive Buffer Clear, and Step Waiting process. A maximum of 15 Steps
can be set for 1 Sequence.

Send Message

A communication frame (Command) sent to a general-purpose external
device. It is called from a Step in the sequence and sent to a
general-purpose external device.

Receive Message

A communication Frame (Response) sent from a general-purpose external
device. ltis called from a Step in the sequence and compared with the data
received from the general-purpose external device.

Receive Matrix

The Receive Matrix is used when it is not possible to identify only one
communication frame (response) sent from a general-purpose external
device. It is possible to register multiple communication frames in the
Receive Matrix.

Case

A unit to register multiple communication frames (responses) in the receive
matrix. 1 communication frame is registered as 1 case. It is possible to
register a maximum of 15 case types in the Receive Matrix.




Restrictions and Precautions

(1) Understand the specifications of devices which are used in the system. Allow some
margin for ratings and performance.

(2) Provide safety measures, such as installing a safety circuit, in order to ensure safety and
minimize the risk of abnormal occurrence.

(3) To ensure system safety, make sure to always read and follow the information provided in
all Safety Precautions and Precautions for Safe Use in the manuals for each device which
is used in the system. The user is encouraged to confirm the standards and regulations
that the system must conform to.

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

(5) The information contained in this document is current as of January 2020.

It is subject to change for improvement without notice.

The following notations are used in this document.

Indicates a potentially hazardous situation which, if not avoided,

may result in minor or moderate injury, or may result in serious

WARNING injury or death. Additionally, there may be severe property
damage.

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

Precautions for Safe Use

Precautions on what to do and what to avoid doing to ensure the safe use of the product.

El Precautions for Correct Use

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

@ Note

Additional information to read as required.
This information is provided to increase understanding and make operation easier.

Symbols

e This indicates operations that you must do.
The specific operation is shown in the circle and

explained in text.

w



This example shows a general precaution for
something that you must do.

Overview

This document describes the procedures for connecting the Omron smart camera (F430-F
Series) to the NJ Series Machine Automation Controller (hereinafter referred to as Controller)
via serial communications and for verifying the serial connection.

Refer to Section 6. EtherNet/IP Settings and Section 7. EtherNet/IP Connection Procedure to
understand setting methods and key points for setting up Serial Communications.

Using the user program in the "CX-Programmer Project File" and the protocol data in the
"CX-Protocol Project File" prepared in advance, use the "Measurement trigger" command for
the smart camera to check the serial communication connection.

Obtain the Sysmac Studio project file in advance before proceeding. Contact Omron for
information on how to obtain this file.

Name Filename Version
Sysmac Studio Project File | OMRON_F430_NJ_PMCR232C_V100.smc2 | Ver.1.00
(Extension: smc2)
CX-Protocol Project File | OMRON_F430_NJ_PMCR232C_V100.psw | Ver.1.00
(extension: psw)

ACAUTION

The purpose of this document is to explain the wiring method, the

communication settings required for connection of the devices and the step by
step setting procedure. The program included with the document was created
using the same procedures and can be used to confirm that all the settings have
been made correctly and that a connection can be established (Confirm
Connection). It is not a program created on the premise of constant use in the
field, so its functionality and performance aspects have not been fully
considered. When building an actual system, it is necessary to refer to the wiring
method and communication setting contents and setting procedures described
in this document, and to design a new program according to the customer's
purpose for the program.




5. Applicable Devices and Device Configuration

I 5.1. Applicable Devices

The devices for which connection is supported and guaranteed are as follows.

Manufacturer | Name Model Version
OMRON NJ Series CPU Unit NJ501-1500
NJ501-1400 Same or
NJ501-1300 higher
NJ301-00oo version as
- — indicated in
Serial Communications | CJ1W-SCUo1-V1 .
OMRON Unit CJIW-SCUL2 section 5.2.
OMRON Smart camera F430-Fooooooo-ooo

@ Note

In this document, from among the above target devices, connection confirmation is
performed using the devices listed in section 5.2.  When using a device that is not described
in section 5.2. Among the above target devices, check the connection referring to the
contents of this document.

@ Note

This document describes the procedure for establishing the communication connection of the
device, and does not describe the operation, installation and wiring method of the device.
For detailed information on the above products (other than communication connection
procedure), please refer to the instruction manual of the product or contact OMRON.

IE' Precautions for Correct Use

In this document, the devices with models and versions listed in section 5.2.

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

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




I 5.2. Device Configuration
The system components required for reproducing the connection procedures described in this

document are as follows.

NJ501-1300
CUTW-SCU22 F430-FOOM12M-SWA
I/O Cable =2
PC/ V430-W8-3M , Ot
(Windows 10, with DC24V
Sysmac Studio | Ce - WESCRN T
installed : ‘
MO\ inAAu~ 10\ I ;
. -\ RS-232C Cable (*1) ES-2320-|t/)(|) 2
B Uss covle Ethemetcable ronge cable
< V430-WE-3M V430-W2-3M
—

Manufacturer Name Model Version
OMRON NJ Series CPU Unit NJ501-1300 Ver.1.15

(Built-in EtherNet/IP Port)
OMRON Power Supply Unit NJ-PA3001
OMRON Serial Communications Unit CJ1W-SCU22 Ver.2.1
OMRON Sysmac Studio SYSMAC-SE2ooo Ver.1.29
OMRON Sysmac Studio Project File OMRON_NJ_F430_PMC | Ver.1.00

R232C V100.smc2
OMRON CX-Protocol Project File OMRON_NJ_F430_PMC | Ver.1.00
R V100.psw

- Computer (OS: Windows 10) -
- USB cable -

(USB 2.0-compliant B-type

connector)
OMRON Smart camera F430-FOOM12M-SWA Ver.5.2.0
OMRON RS-232C-I/O 2 Pronge cable V430-W2-3M
OMRON I/O cable V430-W8-3M
OMRON Ethernet Cable (*1) V430-WE-3M

RS-232C Cable (*2)

DC24V Power Supply

*1: The Ethernet cable is used for the connection to the PC running the AutoVision software.
*2: Please refer to section 6.2 RS-232C Cable wiring diagram.

El Precautions for Correct Use

Please prepare the latest file of "Sysmac Studio project file" from Omron Corp. beforehand.
(Contact Omron for information on how to obtain these files.)

IE' Precautions for Correct Use

Use the Auto Update tool to update Sysmac Studio and CX-Protocol software to the version
indicated in this document (or higher). If you use a version other than the version specified in
this section, there may be differences in the procedures in Chapter 7 and after. In this case,
please refer to "Sysmac Studio Version 1 Operation Manual (W504)" or "CX-Protocol

»



Operation Manual" (W344) for additional procedures to follow.

@ Note

If the device configuration or versions are different, it may not be reproducible. After
confirming the configuration, models and versions, if it is different from your configuration,
please contact Omron.

@ Note

In this document, a USB connection is described. For information on how to install the USB
driver, refer to A-1 Driver Installation for Direct USB Cable Connection in Appendices of the
Sysmac Studio Version 1 Operation Manual (Cat. No. W504).

@ Note

Refer to the "Smart Camera F430-F Series User Manual" (Z433) for the power supply
specifications that can be used for DC24V power supply (for Smart camera).



6. Serial Communication Settings

An explanation of the communication parameter specifications and cable wiring.

@ Note

If you wish to use communication settings other than those described in this chapter, you
must also change the program used. For more information on the program, please refer to "9.

Program".

I 6.1. Configuring the Serial Communication Settings

The Following are the Serial Communication Settings.

Parameter (Setting)

SCU Unit *

Smart camera

Unit Number

0

Connection Port

Port 2 (RS-232C)

Serial Communication Mode

Protocol Macro

Data Bits 8 bit 8 bit (default)

Stop Bits 1 bit 1 bit (default)

Parity No None (Default)

Baud Rate 115,200bps 115,200Bps (default)
Protocol macro transmission | Full Duplex -

method

Header - None (default)
Footer - <CR+LF>

IE' Precautions for Correct Use

* SCU Unit: Serial Communications Unit

It is assumed that the serial communication unit used is "CJ1W-SCU22", the unit number is
"0", the communication (connection) port is "port 2" and these have been set ahead of

time.When connecting under conditions other than this, refer to Section 9 “Program” and
change the control data of the assigned Relay Area and PMCR Instruction to create a

program.




I 6.2. Cable Wiring Diagram

For details on cable wiring, refer to "Chapter 3 Installation and Connection" of "CJ Series
Serial Communication Board / Unit User's Manual" (W336).
Check the connector shape and signal line (pin assignment) before creating a cable.

m Connector Type and Signal Wires (Pin Assignments)
<CJ1W-SCU22> Applicable connector: D-SUB 9 Pin (CJ1W-SCU22 side connector shape:

female)

E> No ER 5 {ESAH AHAH
1 FG =Lk -
2 SD Eer—4% Hh
3 RD RET—% AN
4 RS EEER Hh
5 CS E{80] AN
6 5V A =
7 DR y s 4l ol e o | AN
8 ER y b ok ¥ 2| A i HA
9 SG | ESmEt -

>~z FG =ik F =

<V430-W2-3M> Applicable connector: D-SUB 9 Pin (V430-W2-3M side connector shape:

female)
EoER | ES%
HOST_RxD
HOST _TxD

| ov

OO (O | =D (O O | [ [P | —




m RS-232C Cable / Pin Layout

Create the RS-232C cable referring to the following wiring.

Serial communication

(CJ1W-SCU22) side

unit

Signal
Name

Pin No.

FG

SD

RD

RS-232C RS

Interface CS

5V

DR

ER

SG

FG

NOO N[O WINI—

hell

D-SUB 9 Pin

Cable Connector Type: Male

NJ501-1500
CJ1W-SCU22

I/O Cable
V430-W8-3M

(V430-W2-3M) end

RS-232C-I/O 2 Pronge Cable

PinNo. | Signal
Name

NC

Host RxD

Host TxD

NC

ov

NC

NC

NC

OO|NO|O[A|WIN|—~

NC

" Shell FG

RS-232C
Interface

D-SUB 9 Pin

Cable Connector Type: Male

F430-FOOM12M

RS-232C cable

; RS-232C-/0 2
Pronge cable

V430-W2-W3

10



I 6.3. Communication Verification Example

The example used in this document, is the case where a program is sent and received from
the controller to the smart camera using a program in structured text (ST) language and
Protocol Macro data.

The controller and smart camera send and receive the message "Inspection trigger
(Sequence No0.900)". An Overview of the Sequence Operation

e Sequence Operation Overview

(D Execute a protocol macro instruction (ExecPMCR instruction) specifying sequence No.
900 of protocol macro data in the ST language program.

@ "Serial trigger" command of Sequence No. 900 is selected from Protocol Macro data
and sent to the smart camera

@ Execute command with smart camera according to the data sent from the controller.

@ The result of the command executed by the smart camera is received by the controller
and stored in the specified variable

Controller
CPU Unit Serial Communications Unit RS-232C Smart camera
Project file
Program in ST Protocol Macro
language Data
" Sequence No.1 |
IF THEN |===========:
SEa - SequenceNo2 _ |
ELSE
END_IF; ! Sequence No0.900
Execute Protocol Macro
E:Domrr)l(an; @ Serial Trigger
(Specifv seatience No 900) (Sequence No. 900)
Send Data
| 4:::: H |
>
Receive Data < ® Execute >>
Output_RecvData EEEEE: i
<
Received Data @ Receive
Storage Area command
execution result
and store in

11



7. Steps for Connecting

This section describes the procedures for connecting the Smart camera and Controller by

serial communications.

The explanations of procedures for setting up the PLC and smart camera given in this

document are based on the use of the factory default settings. If initialization is required, refer
to Section 8. Initialization Method.

I 7.1. Operation Flow

Use the following procedures to set up a Serial connection on the controller (PLC).

“ 7.2. Smart Camera Setup

v

7.21.

Install the (AutoVision) software

v

7.2.2.

Set Parameters

v

| 7.3. Controller Setup

v

| 7.3.1.

Hardware Settings

v

7.3.2

Starting Sysmac Studio and
loading the project file

v

7.3.3

Verify parameters and execute
builds

v

7.3.4

Connect online and transfer
project data

v

7.3.5.

Transfer unit settings

v

7.3.6.

Start CX-Protocol and load the
Protocol Macro Data

v

7.3.7.

Set Online Connection and
Transfer the Protocol Macro
Data

v

7.4. Verify Serial Communications

v

| 7.4.1.

Start Trace

v

| 7.4.2. Run the Program

v

7.4.3. Verify the Trace data.

Set up the Smart camera.

Install the (AutoVision) software application used for
setting up the Smart camera.

Set the parameters for the Smart camera.

Set up the Controller.
Set the switches on the Serial Communications Unit.

Launch Sysmac Studio and load the Project File in
to Sysmac Studio.

Check the configuration parameters and execute
program check and build of the project data.

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

Set the parameters to send to the Serial

Communications Unit.

Start CX-Protocol and load the Protocol Macro Data.

Set the Online connection for CX-Protocol and

Transfer the Protocol Macro Data for serial
communication
Run the program and verify that serial

communication is working properly.
Start Trace with CX-Protocol.
Run the program in Sysmac Studio.

Confirm that the correct data is transmitted and
received with the Trace Data of CX-Protocol.

12



v

7.4.4. Verify the Receive Data

In Sysmac Studio, check that the correct data is

written to the controller variable.

13



I 7.2. Smart Camera Setup

Set up the Smart camera.

IE' Precautions for Correct Use

Use a PC (personal computer) to set the parameters for the smart camera.

Note that there may be some changes required for the PC settings depending on the current

state of PC.

7.2.1. Install the (AutoVision) software
Install the (AutoVision) software application used for setting up the Smart camera. For
more details on installing the Autovision software, please refer to the “AutoVision Quick

Start Guide” (Z434).
7.2.2. Set Parameters

Set the parameters for the Smart camera.
Set the IP address of your computer to "192.168.188.100" and its subnet mask to

"255.255.0.0".

Connect the RS-232C-I/O0 2
Pronge cable (V430-W2-3M) to
the 1/0 Connecter.

Then connect the V430-W2-3M
I/O connector side to I/O cable
V430-W8-3M.

Connect the 24V and 0V wires
of V430-W8-3M to the 24 VDC
power supply.

* In this document, only the
power supply line of the I/O
cable is connected and
connection confirmed. Be
careful not to short-circuit
any other wires.

* Ground the shielded wire as
needed. For more information
on Grounding, please refer to
the "Smart Camera F430-F
Series User Manual” (Z433) -
"2-7 Grounding and Power"

5
4_/ Connector

I/0

RS-232C-I/O 2 Pronge cable
V430-W2-3M

D-Sub
9 Pin
—— Blue

Red
Red/Black
White
Black
Purple
Gray
Gray/Red
Pink

1/0 cable
V430-W8-3M

Green
Yellow

None

24V
ov

DC24vV

Power

COM_IN
COM_OUT
TRIG
HOST_RxD
HOST_TxD
OUTPUT1
OUTPUT2
OUTPUT3
DEFAULT
NEW MASTER
(Shield)

14




2 Connect the Ethernet connector
on the smart camera to the PC
using the Ethernet cable

Ethernet cable

V430-WE-2M. V430-WE-3M
Turn ON the DC24V power (——‘)
supply.

Ethernet

Connector

3 Set the IP Address of the PC.
Set the IP Address to
"192.168.188.100"
set the subnet mask to

Internet Protocol Version 4 (TCP/IPvd) Properties *
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

"255.255.0.0" for the appropriate IP settings.
() Obtain an IP address automatically

Refer to Step 4 for the (®) Use the following IP address:

procedure to open the dialog on [P address: | 152,165 . 185 . 100 |
Subnet mask: | 255.255. 0 . 0 |

the right on a Windows 7

system. Default gateway: | | . . . |

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server: | . . . |

Alternate DNS server: | . . . |

[ Jvalidate settings upon exit Advanced...

Cancel

4 (1) From the Windows Start menu, select Control Panel - Network and

Internet - Network and Sharing Center.

(2) Click on Local Area Connection. The Local Area Connection Status Dialog Box is
displayed. Click Properties.

(3) In the [Local Area Connection Properties] dialog box, select [Internet Protocol Version 4
(TCP /IPv4)], and click the [Properties] button.

(4) Click the "OK" button

5 Launch the AutoVision software. . OMRON AutoVISION

@ ReadMe

EJ OMRON AutoVISION

15



O After starting Autovision, if the k3 <no device selected>

smart camera is displayed in the File  Help _9 ‘ BB
device selection list, proceed to

Step 8.

If the AutoVision startup screen w
does not appear, go to step 7. Emulator
' No Job Loaded

F430-1A398E
. Mo Job Loaded

7 If the AutoVision startup screen does not appear, it means that communication between the
smart camera and the PC has not been established so please check the following.

* Does the F430 and the PC have a proper physical (cable) connection?

* Are the respective IP Addresses on the PC and on the F430 Smart Camera set correctly?
— Refer to 4. for setting the IP Address of the PC.

* Do a hardware reset of the F430.

— When turning the power on, press and hold the setup button on the Smart Camera
body until its light turns on.

8 After selecting the smart
camera, the settings screen will
display.

Check the settings indicated by
the red boxes.
Some are the default settings

and do not need to be changed.
Serial port: RS232C-1

Baud Rate: 115200

Data bit: 8

Parity: None

Stop Bit: 1

Flow control: None

Ajob is loaded

”0 Create a New Job
7

‘0 Load a Job

t Upload Current Job from Device

:
|
2

16



O Create a new job and set the

"Locate Shape", "OCR" and

"Decode" tools.

* In this chapter, you will create
a job to output the detection
points from the Locate Shape
tool, the text string read by the
OCR tool and character text
decoded from a 2D Code using
Serial (RS232C)
communications.

mmmmmm

1
| (0152, 173.46)
4 Zio
[ OCR1
‘ocg LoTiz3iss
DATE05/2012

7 Vi
fal= o LoT 12345k

@ Inspection Outputs. v

DATE 05720128

LABEL
CHECK

ggggggggggg

10

Select the camera tool and set
the trigger to "Serial
Trigger,"RS232C 1:

RS232C-1,T".

LOT LB3UEL

F430-F SXGA

e v 2 ][ T
H i
=

PATE BE/7BhLe
BERE L aBEL i ;m """""
3 CHECK

Click on Inspection Outputs and
in its menu select “TCP/IP and
Serial Out”.

fie Hp 9 AEBVAS (2]
Connect \\ image R sdn - \ w

’mwﬁ o = 3 )
OMmRON

OCR1
LoT123456
DATEDS/2012

OCR

7

Locate Shapet
| ? (s, ) 7

Wision Training

el o E 2450
@™ v PATE b5 /2018
LABEL
CHECK
12 In the popup dialog, set g
"Character output port" to 7 : 7
“R823ZC—1" String Output Port: NONE ™~ Decimal Places: 3 Error String:  <error>
Build Output String:
H
L1




TCP/IP and Serial Out

Rs232-1 ~

NONE

Build Qutput String: RS232-1

|£| TCP1 (49211) Ly
TCP2 (49212)

TCP3 (49213)

TCP4 (49214)

String Cutput Port: Decimal Places: Error String:  <error>

Output String:

13 Click the EI icon in the
Output String and select Output
Value.

TCP/IP and Serial Out

String Output Port: Decimal Places:

Build Ourut String:

Output String:

Error String: <errar>

g TCP/IP and Serial Out

String Output Port: | Rsz3z-1 ~ Decimal Places: Error String: <error>

Build Output String:

Tool Output Value: (@ e tsuing

L1

Enabled &

TCP/IP and Serial Out

Decimal Places:

String Cutput Part Error String: <error>

Build Qutput String:

© e I+

3

Output String:

14 Click the icon in the red frame
and select the data to output.

Here, select the location from
“Locate Shape”.

When selected, the current
value is displayed in the "Output
String" part of the red frame.

String Qutput Port: Decimal Places: Error String: <error>

Build Output String:

e

s

Output String:

[ ]

String Output Port: Decimal Places: Error String: <errar>

Build Output String:

Link to a Tool Output [y

4 5‘;‘? Camera
Status

Output Strin

5

Status

4 9 Locate Shapel ‘
ny

4 M:g OCR1

Status
Read Text

18



TCP/IP and Serial Out

String Output Port Decimal Places:

Build Output String:

IOutput String:403.186 171.830 -0.008 1.000 I l}

Error String: <error>

15 Repeat steps 13-14 to build the
output string.

String Output Port: Decimal Places:

Build Output String:

Output String:403.186 171.830 -0.008 1.000.LOT123456 DATEQ5/2012,123456+«

TCP/IP and Serial Out

Error String: <error>

CEEE N  CEEEE - ®

)

16 Go to Run view and download
the job to smart camera.

17 The download is complete when
you can successfully transition
to the Run screen.

F430-1A398E | 192.168.186.2 F430-F SYGA

19



I 7.3. Controller Setup

Set up the Controller.

7.3.1. Hardware Settings
Set the switches on the Serial Communications Unit.

IE' Precautions for Correct Use

These hardware settings must be done with the power OFF.

1 Confirm that the power to the
controller is OFF. scoztv - T
£8282 Pl-=mAeo

* If the power is ON, you may
not be able to proceed in
subsequent operations
according to the described

procedures.

J—— 1= &S
BERA VT

| —— R—}1
Confirm the position of the RS-232C

physical switches on the front of
the Serial Communications Unit
according to the figure on the

right. /

RT2

Sl =t

Check the position of the "Port RS.232C

0

30

2" (RS-232C) connector, 50

, ) ¢)

referring to the figure on the |
right. © |

=
* Assumes the use of "Port 2" on \@

the Serial Communication
Unit.

2 Set the Unit. No. switch to [0].
(The factory default unit number
is IIOII)

3 Connect the Serial
Communication Unit to the ‘ o
controller as shown on the right. Seral Communication
Connect the Smart Camera Controller "
cable to the Serial
Communication Unit.

Connect the controller to the PC
by USB cable.

USB cable End Cover

Smart
camera

Power Supply Unit  Special cable




7.3.2. Start Sysmac Studio and Load the Project File
Launch Sysmac Studio and load the Project File in to Sysmac Studio.
Install Sysmac Studio and USB driver on the computer beforehand.

1 Make sure that the PC and
controller are connected with the
USB cable, and power on the |
controller. Iz

| Smpon
Launch Sysmac Studio and click S
on [Import]. Cina e

Version Control

W, Version Contrel Explorer

* If the User Account Control :
Dialog Box is displayed at I3 License

startup, select the option to Sysmac S‘tudio
start.

Automation Software

Version 1.25

2 The [Import File] dialog opens. B szt

Select
[OMRON_F430_NJ_PMCR232
C_V1008mC2] and C“Ck [Open] ES] OMRON_F430_NJ_PM

* Obtain the latest version of the
project file from the OMRON
Corporation website.

3 The
[OMRON_F430 NJ PMCR232
C_V100] Project is displayed.
The left side of the screen is
called "Multiview Explorer", the
right side is called "Toolbox",
and the center is called "Edit

window". Multiview Edit Pane Tool Box
Explorer :
* If the error message "Cannot

compare the repositories, the
version on the target different
from the source." Is displayed,
change the Sysmac Studio
version to at least the version
indicated in "5.2. Device
Configuration" or higher.

21



7.3.3. Verify Parameters and Execute Builds
Check the configuration parameters and execute program check and build of the project data.

1 Double-click [CPU EXPANSION = :
RACKS] under "Configurations [l cenfigurations and Setup
and Setup" in the Multiview i EtherCAT
Explorer. =

& /O Map

& Cam Data Settings
* Event Settings

B, Task Settings

k4 Data Trace Settings

2 The [CPU EXPANSION RACKS]

Tab Page is displayed in the Edit _ liem nome |
Pane. - o :‘r::i;‘:’:rﬁe '\E_;na om:r:unicat\cm Unit
Connect the Serial Version 21
Communication Unit as shown '_ Rk, R

on the right. — D
Confirm that the setting value of Special Uit Settings T atSpecai U Seting:

[CJIW-SCU22] is displayed,
[Device name] is [JO1], and [Unit
No.] is [O].

* If the settings differ, change
them to be the same as
shown.

Click on [Edit Special Unit
Settings].

3 The [O[Unit 0] : ] Tab is

displayed. == LTL/bxpansion Racks
Select "Port 2: Protocol macro Parameter group to show: |All Parameters v
| group
settings "from the pull-down All Parameters
Ky Parameter name | pori Settings
menu of" "Display parameter Port1: Port setti 1 SR
group" ortl: Fort settings Port2 Settings

Port1: Senal rommunicatiol poid: Hast Link Settings
Portl: NT Link Settings

Help Portl: Mo-Pretocaol Settings
Portl: Protocol macro Settings
Portl: Senal Gateway Settings
Portl: Loopback-test Settings
Port1: MODBEUS-RTU Slave Settings
Port2: Host Link Settings
Port2: NT Link Settings
Port2: No-Protocol Settings

Port2: Senal Gateway Settings
Port2: Loopback-test Settings
Port2: MODEUS-RTU Slave Settings
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[Display = Parameter  Group]
becomes [Port 2: Protocol
Macro Setting].

The settings of [Port 2: Protocol

macro setting] are displayed Parameter name Parameter value [
Confirm that [Port 2: Arbitrary : E“r_t settings [Userseffings — v'|
setting] is [Arbitrary setting] and 2: Senial communications mode Protocol macro
that the other items are the 2: Data length
same as the settings in section 2: Stop bits 1 bit
6.1. 2: Parity None
2: Baud rate

* If the settings differ, change 2: Senial Gateway Response tim:

them to the values in the 2: Senal Gateway send start tim ‘

pull-down menu. If you 2: Protocol macro Transmission (Full-duplex v

change the value, click Apply. Port2: Clearing/holding the content Clear v

Port2: Link word specification data « On-request /O re ¥
Port2: Maximurn number of bytes ir 0

Cancel Apply

Double-click [I/O Map] under BEEErs

"Configurations and Setu p" in . ¥ EtherCAT Net\n"o:il:;Conﬁguration Deseription
the Multiview EXp|Orer, A4 Configurations and Setup ve L:JU.;E:[:n:izn Racks

-t v " C ack
The [I/O Map] tab appears and i s i ¥ CJIW-SCU22 (Serial Communicatic
the un It paramete rs are Com_UnitLogMemErr Error Log EEPROM Error
displayed . : C . Com_UnitPmrDatEr Protocol Data Error

» P1_PortCig Port1: Port Settings

Ma ke s u r.e that the beg i n n i ng Of | N ErCAT ek Confgaratior Description | RAW | Data Type | Variable |Variable Comment| Variable Type

¥ & CPU/Bxpansion Racks

the data in the [Variable] area of Rttt

the [I/O Map] Screen is [J01 ] I - VLE-::V:A_’[J?'\{:;S: St Serial Cnmmumlicn Unit R 'WORD 01_Com_UnitSta lobal Variables
and that the [Variable type] area ST — "= L
i i [ wPlPoclg  [Portl:PortSetings | P L
IS Set tO [GIObaI Varlable]' P1_SerSetCig F'nrt'\:UsEr—spE(iﬁed'ieﬂin?& 01_P1_SerSetCig mmﬁ
. . Position | Port
* If the Sett|ngs are d|fferent1 & EtherCAT Network Configuration
. ¥ & CPU/Expansion Racks

select [Create Device [ o

Variable] from the right mouse

button menu with

[CJIW-SCU22] selected as
shown in the right figure.

Search
Expand/Collapse All

Create Device Variable k

Create Device Variable with Prefic

Double-click "Task Settings" b Event Setfings
under  "Configurations  and W, Task Settings
Setup" in the Multiview Explorer. -

b+ Data Trace Settings
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The [Task Settings] tab will be
displayed in [Edit Pane]. Select
[Program Assignment Settings]
and confirm that [Program0] is
set in [PrimaryTask].

——
Bl CPU/Expansion Racks & 170 Map Task Settings X
‘ I - - - - - -
/ : ; - e |
r 3

‘'« Bm PrimaryTask

m Program name
» ! [Program0

9 From the Main Menu in Sysmac
Studio, select [Project] — [Check
All Programs].

10 [Build Tab Page] is displayed
under [Edit Pane]. Confirm that
both the Error and Warning are
"0"_

| Dezcription

11 From the Menu Bar, select
[Project] — [Rebuild Controller].

The build progress screen is
displayed.

Project Controller Simulation Tool

Check All Programs F7
Build Controller F8
Rebuild Controller

Sy

2 On the Build tab page, confirm
that [0] is shown for both Errors
and Warnings.

4 | Desinption
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7.3.4. Connect Online and Transfer Project Data
Connect online in Sysmac Studio and transfer the project data to Controller.

Before transferring the user program, "Configuration / Setup" data, device
variables, and CJ unit memory values from Sysmac Studio, check the safety of
the transfer destination node.

The device or machine may operate unexpectedly regardless of the operation
mode of the CPU module.

ACAU TION

Be sure to confirm safety before resetting the controller or unit.

From the Menu Bar, select

Communications Setup..
Change Device Ib

2 The Change Device Dialog Box

is displayed.

Confirm that [Device] and
[Version] are set to use the
controller in the right figure, and
click [OK].

* If the settings are different,
select from the pull-down
menu.

If the setting shown in ltem 2 is
changed, the [Build] dialog is
displayed. Click [Yes].

* If it has not been changed, this
dialog will not appear.

Change Device

.-ﬁﬁ Select Device

Category Controller

Device NJS01 v |-

Version 1.15

B FEETLEITH ?

)
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From the Menu Bar, select
[Controller] — [Communications
Setup].

The [Communications Setup]
dialog opens.

For [Connection type], select
[Direct connection via USB].

Click [OK].

From the Menu Bar, select
[Controller] — [Online].

* If the confirmation dialog box
shown on the right is
displayed, the controller
format or version is different
from the device setting in the
project file. Confirm the
controller model and version,
and the device settings in the
project file, return to Step 1,
and execute the procedure in
this section again.

Click [OK] in the dialog to
close it.

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

Eile Edit Mew Insert Project Controller Simul
Communications Setup... L\\)
Change Device

Online Ctr+W

E3 Communica

¥ Connection type

ction via Ethernet
M Remote connection via USB
M Ethemet connection via a hub

¥ Remote IP Address

Specify the remote IP address.

USB Communications Test  Eth mmunications Test

v Options

Kl Confirm the serial ID when going online.
K Check forced refreshing when gaing offiine.

¥ Response Monitor Time

nitor Time in the communications with the Controller.(1-3600sec)
tly large value when connecting to the Controller via multiple networks, such as VPN connection.

OK Cancel

File Edit View Insert Project Controller  Simul,
Communications Setup...

Change Device

COnline Ctrl+'W I,\\y

* Confirmation Dialog example 1

Sysmac Studio

Controller model does not match.
Project: NJ501-1500
Controller: NJ501-1300

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

o]

Sysmac Studio

The device "version® set in the project is newer than the ‘version’ of the connected Controller.

Device version set in the project: 1.19
Version of the connected Controller: 1.15

Check the device ‘'version’ set in the project.

[ox ]
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7 The Confirmation dialog shown
on the right will be displayed.
Click [Yes].

Sysmac Studio

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 dialog that is displayed
differs depending on the Yes No
status of the controller you are
using, but make the selection SRS

to proceed with processing. SR
. . . Project: 5
* The Serial ID displayed differs e

by device used.

Controller:
Name: [new_Controller_0]
Serial ID: [K01-22817-0788]

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

Sysmac Studio

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

@ Note

Refer to Chapter 5 "Controller Configurations and Setup” in the "Sysmac Studio Version 1.0
Operation Manual" (W504) for details on online connection to the controller.

8 When you are online, a yellow
frame will be displayed in the —
upper part of the [Edit window]. Multiview Explorer v T

9 From the Menu Bar, select

[Controller] — [Synchronization]. bl el el ittt 5 0 R i 01

Offline Ctrl+5hift+W
Synchronize... Ctrd+M [%
Transfer...

10 The [Synchronization] dialog
opens.

Make sure that the data you
want to transfer (in the right
figure, [NJ501]) is checked, and
click [Transfer to Controller].

*  Executing [Transfer to
Controller]  transfers  the
Sysmac Studio Project data to
the controller and checks that
the data was received.
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11

The Confirm dialog is displayed.
Click [Yes].

The  “Synchronizing” dialog
appears.

The Confirm dialog is displayed.
Click [No].

* After this, the Operating Mode
will be in "Program mode", so
select [No] here.

A

Confirm that there is no problem if the contraller operation is stopped.
The o i ! e changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced refreshing will

Are you sure that you want to execute the transfer?(Y/N)

Yes No

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/M)

12

Confirm that the text color of the
synchronized data becomes the

color indicated for
"Synchronized" and the
"Synchronization Successful" is
displayed. message is
displayed.

If there is no problem, click
[Close].

* If synchronization fails, check
the wiring and re-execute the
procedure in this section.

c Update uae
2000/01/15 134244
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1 Fc;grr?troltlr:] _'\?;256,(]83“ SeleCl  Fie Edit View Inset Project Controller Simul
* If [Reset] cannot be selected,
[Operating Mode] is [RUN
Mode]. From the menu bar,

select [Controlller]-[Operating Offline Ctrl+Shift+W
Mode]-[PROGRAM Mode].

After you have changed it to Synchronize... Ctrl+ M
[PRORAM Mode], you can Transfer.. ,
then perform the procedure in

this section. Mode b

Stop Monitoring

Set/Reset B
Forced Refreshing r
MC Test Run B
MC Monitor Table...

CMC Coordinate System Monitor Table ]

5D Memory Card..
Controller Clock...
Release Access Right...
Update CPU Unit Name...

Security ]

Clear All Memory...
Reset Controller.. N

The Confirmation dialog may be |
displayed multiple times. Click
[Yes].

This operation resets the Controller. Make sure resetting will cause no problems for load outputs and access to SD Memoary Card.

It goes offline after resetting.
‘Go online again after starting up the Controller

Do you want to reset? (Y/N)

Sysmac Studio

Are you sure you wish to reset? (Y/N)

1 The controller s reset,
SysmacStudio goes offline, and
the yellow frame at the top
disappears.

After performing Steps 6 to 8
again, it will become Online.

Multaview Explorer
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7.3.5. Transfer Unit Settings

Set the parameters to send to the Serial Communications Unit.

1 From the Menu select
[Controller] - [Operating Mode] -
[PROGRAM Mode].

File Edit View

Cftline

Synchronize..

Transfer...

Mode

Insert Project Controller Simulation Tools

Window  Help

Crl+Shift+W
Ctrl+M

PROGRAM Maode... Ctrl+1

The Confirm dialog is displayed.
Click [Yes].

Sysmac Studio

A

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

Yes Mo

In the [Controller Status] pane,
[PROGRAM Mode] is displayed.

ONLINE
ERR/ALM

Controller Status

192168 2501
PROGRAM mode

Double-click [CPU EXPANSION
RACKS] under "Configurations
and Setup" in the Multiview
Explorer.

Select the Serial
Communication Unit at the top
of the screen.

Click [Unit Editor].

The [0[Unit 0] : ] Tab is

Multiview Explorer

new Controller 0 ¥

displayed.
Click the [Transfer to Controller]
Button. Port1: Port settings

Port1: Senal comm
Port1: Data length
Port1: Stop bits
Port1: Parity

Port1: Baud rate
Port1: Send delay
Port1: Send delay (i
Part1: CTS control
Port1: 1:N/1:1 prott
Port1:

Part1: Host Link un

Help

| Parameter group to show:

Iter name Value
Jol
ClIIW-scuz2

Serial Communicatio...

Device name
Model name
Product name
Version
Specifications
Rack No.

Slot No.

Unit No.

Special Unit Setfings

R %
'|

Parameter name | Parameter value |Unit|

st Lin ¥
bits v

4

3

HEREEEE

=y A

AlbEIEEE
bai |1=3 &
4 4 4

T
iy
=
k=2
4

Return to default

Transfer to Controller Transfer from Controller Compare

oK Cancel
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The Confirmation
displayed.
Click [Yes].

dialog is

Sysmac Studio

Do you want to execute the transfer to the Controller?

After the Transferring dialog is [Biiksad

displayed, a Confirmation dialog

is displayed.
Click [Yes].

You need to restart the Unit to make the transferred settings valid. Do you want to restart the Unit?

Yes No

The [Port Selection] dialog

opens.

Select [All Ports] and click [OK].

LS Port
Select the ports to restart from the following list.

Hostlink1
Hostlink2

Cancel

The Confirmation
displayed.
Click [OK].

dialog is
Sysmac Studio

Transfer has been successfully completed.

Open the pull-down menu of
[Display Parameter Group] and

select [Port 2: Protocol Macro |IEicEa et i il

Setting].
Click [Compare].

Parameter name | Parameter value |Unit|
Port2: Port settings
Serial comm
Data length
Stop bits
Parity
Baud rate
Senal Gatew
Senal Gatew
Protocol ma
earing/hal
Port2: Link word sp
Port2: Maximum nu

Return to default
Help

Transfer to Controller Transfer from Controller Compare

oK Cancel
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10 Check that "#" (mismatch) does
not occur as shown in the red
frame in the right figure.

Parameter name | Parameter value |Compare results|Unit|
Port2: Port settings User sething:
Port2: Senal comm Protocol ma
Port2: Data length 8 bits

Port2: Stop bits 1 bit

Port2: Party \ None

Port2: Baud rate g 115200bps
Port2: Senal Gatew 0

Port2: Senal Gatew 0

Port2: Protocol ma Full-duplex
Port2: Cleaning/hol: Clear

Port2: Link word sp On-request |
Port2: Maximum m 0

32



7.3.6. Starting CX-Protocol and Loading Protocol Macro Data
Start CX-Protocol and load the Protocol Macro Data.

1 Start CX-Protocol.

Fle View Help

;Bt 2| &2\ =l g lall osl=al sl ol ol = | = = |=nf= ]

B a— B System Protocols @@@

Project Window

y.
—— Project Workspace
e Output Tab Page
ST — off

(CX-Protocol)

2 From the Menu Bar, select [File]
— [Open].

File | View Help

MNew Ctri+N @
Open... Ctrl+0 x|
Print Setup...

3 The [Open] dialog appears.

Select
[OMRON_F430 PMCR_V100.p T7A LDIEFT): RS232C S e®BcEr
sw] and click [Open]. - ~ == -
* Obtain the latest version of the | [ 0OMRON_Fa30 PMCR232C Vicopsw | 2020/01/09 2048 CK-Protocol?
Protocol Macro Data file from
the OMRON Corporation
website.
£ >

TrA L& N): | B(0)
I OEE(T): |C>(-Protoco|;' By 27bIPA (. psw) j Fytll

4 The protocol macro data loaded
is displayed in Fhe p_rolect e =
workspace and project window |cFrmememrs

respectively.

2] OMRON.F 430 PMORZ320.V100 en.

PMCR232C_V100_engpsw ) o]
et 1
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7.3.7. Set Online Connection and Transfer the Protocol Macro Data

Set the Online connection for CX-Protocol and Transfer the Protocol Macro Data for serial
communication

1 Double-click —
[OMRON_F430 PMCR_V100] T— R —
in the project Workspace to open - E‘ f-_j' t'-'1 ROM_F430 PMCR232C V100 eng
the tree. +|--#¥e Mew Protocol L=

% Trace List
+ EE MewPLC1 [Offline] [MJA0T - 1300]

2 From the menu bar, select [PLC]
— [Connect].

@|E;|;;q| | | | Connect to PLC
Operating Mode |
Edit PC-PLC Comms Settings... %

3 Mew Protocol List

3 The [Change PLC] dialog
appears. From the [Device type]
pulldown list, select the PLC PLCF—4
type and click [Settings]. |NewPLG 1

) , PLCA%SE
* In this document, [NJ501] is NJ501 2 Sa=s |
used. CSIG-HIFE)
S
S 1H-HIFED SAE(E).
NJ101
MNJ301

M5 <

PLCERETE

8] 4 | el AL 2%H)
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The [Change PLC] dialog is
displayed. From the [CPU
type] pulldown list, select the
CPU type and click [OK].

* In this document, [1300] is
used.

PLCEHEMEETE [NIS01]

—i |

-~ CPUER,

[0 B
—EE T - s
—7 1320

1240 .

1400 rm%‘ﬁﬂ%ﬁﬁ
L1420
— EN 1500

1520 Fre

4200 [C &xiRtUEA
{4310
— 774320 N

INcne A [ SFxRUEHA
T EE

I &4

TMEELF M) |
[ o ] #wen |

5 In the [Change PLC] dialog,

confirm that [USB] is set as the
[Network type] and click [OK].

*If [USB] is not already set as
the [Network type], select it
from the pulldown menu.

~PLGH—4

| MewPLC1
~ PLCAHEE
[M.J501

— FabI-h1ERI
UsE ~]  @EE. |

Ethernet
Etherneti FINS/TCE)

]

=e——

ERTE(S)..

Sl |

I O I AL ITH) |

From the menu bar, select [PLC]
— [Connect].

77AME) BEE FTN 7 ekMR) | PLC | -MI)  T4xF I0W) A2 (H)

B &|=(e 2| 2§ #=0 [y

EEEH (R) »

Change the display of PLC icon
in the project workspace from
[Offline] to [Program], and
confirm that online connection
with the controller is possible.

* If [RUN] is displayed, perform
steps 8 to 9 below to change
to [Program].

2| ]

232G V100 ene
---3'3'3 Mew Protocal List
odes Trace List

m- 6 NewF‘L._IEIIH - 1300]
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If the Operating Mode of the
controller is [Run], select [PLC] -
[Operating Mode] - [Program]
from the menu bar.

The dialog shown on the right
will be displayed. Click [Yes].
Make sure that the mode is
changed to Program mode, as
shown in step 7.

tocol [PLC | Tools Window Help

@ Disconnact from PLC ENENEEN]
Operating Mode » Program
Edit PC-PLC Comms Settings... Monitor

List
Edit Communications Port Settings... V] || Rem

L ™y

CX-Protocol ——

This command will affect the state of the connected PLC.
Do you wish to continue?

' LRV |

10

Double-click "New Protocol List"
in the project workspace to open
the tree.

11

The project window shown on
the right will be displayed. Make
sure that [SCUJO]] is entered in
[Target].

* If [SCU[0]] is not already
entered, select [SCU[0]] as
shown on the right.

il =]

il Y100 ene

HR T T -

##3 Mew Protocol List

482 Trace List

83 NewPLG1 [Program] [NJ501 - 1300]
[*] Protocol Name | Start Sequence | End Sequence | Type /7 Target Y|
|@ Hew Protacol 000 333 USER \ souU(0] ]
] Pratocal Name Start Sequence End Sequence Tupe | Target |
@ Mew Frotocol oo 999 UsER IN/A[\] j

12 With  "New  Protocol List"

selected, from the menu select ;
[Protocol] - [Download  §| File Edit View [Protocol| PLC Tools Window H
Protocols]. .
B|e(d| %[t Create b
Upload Protocol List
EI@ ?,TP‘DN-H Upload Protocols
Sl Mew Pro
..... $¢ Trace L Download Protocols...
B0 MewPLC Compare Protocols...

13 The dialog on the right is : )
. Protocol Compile / Download [
displayed. Check Include Lt o
Source Information, and click ~ Protocol password protection

Compile.

[~ Password I

Caonfirm I

¥ Ihclude Source Infarmation

Cloze

I Compile I Stop Compiler | Diowrload | Stop DAL |
Tareet | Compiled % | Downloaded % |
= scu i nong nook
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Compiling is complete when
[Compiled%] becomes [100%] in
the dialog on the right.

After confirming Compile
finished, click on [Download].

14

is

-
Protocel Compile / Download

S

— Protocal pazaword protection

[~ Pazsword I

Canfirm I

[ Ihclude Source Information

Campile I Stop Compiler |I Dawenload I

Cloze |

Stop D/L |

Target

_—CTAEET ¥~ | Downloaded % [

= sCU 0]

100% 0ok

5 The dialog shown on the right
will be displayed. Click [OK].

[

-
Cx-Protocol

S5

Jl Download completed ok

OK

6 Confirm that the transfer is *
complete [100%] as shown on

Protocol Compile / Download

L x)

the right, and then click Close.

—Protocol password protection——————————

[~ Pazsword I

Canfirm I

[V Include Source Information

Cloge

Campile | Stop Compiler | Download | Stop DAL |
Tareet | Compiled % JATownloaded™, |
& scu 0] 100% 100%

e e s )

17 With  "New Protocol List" . : : ,
selected, from the menu select File Edit View [ Protocol | PLC  Tools Window He
[Protocol] - [Compare ] [ Create 3
Protocols]. < I E’l hﬁ” o |

OMRON_F 4

Mew Prc
Trace L
1 MHewPLC

| List
Upload Protocols

Upload Protoco

Download Protocols...

Compare Protocols...
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- . - . .
T,he dIaIOQ on the rlght IS Protocol Compile / Compare ﬂ
displayed. Check Include
Source Information, and click @) ~ Protocol password protection
Compile. [~ Pazzword I

Canfirm I
I v Include Source Infarmation I
I Campile I Stop Compiler | Compare | Stop UAL |
Tarzet | Compiled % | Compared ¥ |
= 5cU 0] nook noo%
Yy - . ~
1 9 Compiling is complete when Protocol Compile / Compare ﬂ

[Compiled%] becomes [100%] in
the dialog on the right.

After confirming Compile
finished, click on [Download].

is

— Protocol password protection

[ Paszword I

Confirm I

Cloze |

v Ihclude Source Information

Compile I Stop Compiler |! Compare I Stop UAL |

Target

et~ | Compared %

5 soU ]

100% nonk

0 The dialog shown on the right
will be displayed. Click [OK].

COMPARE RESULT

Target | Fezult

scu o]

o

Successful
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Confirm that the [Comparison%]
is complete [100%] as shown on
the right, and then click Close.

-

Protocol Compile / Compare

)

— Protocol password protection

[T Paszword I

Confirm I

¥ Inchude Source Information

Compile | Stop Compiler | Compare | Stop UAL |
Tareet | Compiled % J@Dmpareﬂ
8 scu [0 100% 100%
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I 7.4. Confirm Serial Communications

Run the program and verify that serial communication is working properly.

ACAU TION

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 connected to the output unit to operate

regardless of the operation mode of the controller.

IE' Precautions for Correct Use

The explanations of procedures given in this document are based on the use of the factory
default settings for the smart camera. If the smart camera is not in the factory default settings,
be sure to initialize it refering to the procedures described in section "8.2. Initializing the smart
camera".

El Precautions for Correct Use

Before performing the following steps, confirm that the serial cable is securely connected.
If it is not connected, first turn the power to each device OFF and then connect the serial
cable.

7.4.1. Start Trace
Start Trace with CX-Protocol.

1 From the CX-Protocol menu bair,
select [PLC] - [Operating Mode] -
[Run].

ocol Tools Windew Help
J = Disconnect from PLC BEaEIEl

Operating Mode b | ¥ | Program
Edit PC-PLC Comms Settings Monitor
dit Co nications Port Settings Run L
Edit Communications Port Settings = I — bh i
2 The dialog shown on the right . .
will be displayed. Click [Yes]. BT e

This command will affect the state of the connected PLC.
% Do you wish to continue?

1ZLA(Y) VI (N)

S 4

3 After confirming that the @ 3|

Operating Mode has changed to ¢ Trace List___
(Run], double click [ o= @ &3 NewpLoQTRunTINI501 - 1300]

NewPLCA1].
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The tree under [ NewPLC1]
will open. Select the Serial
Communication Unit. ([SCU[0]]
in the figure on the right).

i&"ﬁ" Iraue Lisl

— BB MewPLG1 [Run] [NJ501 - 1300]

B (Mot Fitted)
= MR L

In the Project window, select the
[Trace2] icon (Jﬁ)
(Verify that [Trace 2] is
highlighted as shown on the
right)

* [Trace 2] corresponds to "Port
2" of the serial communication
unit.

Status

Mot Tracing

From the Menu bar, select [PLC]
- [Start Trace] — [One-shot
Trace].

ocol [PLC| Tools Window Help
J Disconnect from PLC
— Operating Mode

SR23% Edit PC-PLC Comms Settings
List
Edit Communications Port Settings
1]_ M Upload Communications Port Settings
Fitted Download Communications Port Settings
Start Trace
Stop Trace

Upload Trace

BRI

232C_V100_eng.psw

Trace

Continuous Trace

One Shot Trace l}

Confirm that the status of [Trace
2] in the Project Window is
[One-shot Trace Running].
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7.4.2. Running the program
Run the program in Sysmac Studio.

From Menu Bar in Sysmac

. . File Edit Vi Insert ject  Controller  Simuls
Studio, select [View] - [Watch | e EditiView  insert  Proj F Sy
Tab Page]. Multiview Explorer Alt+1
Toclbox Alt+2
Output Tab Page Alt+3
Watch Tab Page Alt+4 [}
Watch Tab Page(Table) Alt+Shift+4
Cross Reference Tab Page Alt+5
Build Tabh Dana Aty
2 The [Watch Tab Page] is
displayed under the [Edit
Window].
3 Confirm that the variables shown
on the right are displayed in the e e e Start input
[Name] area.
. Program(.Local_Status
* If a required variable needs to Program
be added, click [Input Execution Status
Name ...] to add it.
Error
*If (¥ | on the left side of the Program(.Output_PmrErrorlD =
variable is displayed as > Program(.Output_PmrErrorlDEx | Types
click to expand the Pragram0.Output_PmrStakrrCode | Error code
structure variable structure. = ) )
Program0.Output_TransErrCode W' After Text string conversior
* In the following explanation, Program0.Output_Recvlessage — Receive data
"ProgramQ" in [Name] is | M Program0.0utput_RecvData[0-249] = Receive data
omitted. J Storage Area
4 Use the test object on the right

as the workpiece example.

Set the smart camera to the
position where the object shown
on the right can be inspected.

AutoVision Training Card 1

LOT 12345k m

DATE O5/2012
VISION

SIMPLIFIED

LABEL
CHECK

OmRrRoN

BBk

AuTOVISION
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5 Click [TRUE] in the [Modify] area |
of [Input_Start].

The [Online value] for

[Input_Start] becomes [True]. |

Name | Online value | Modify
Program0.Input_Start False || TRUE" FALSE

Name | Online value | Modify
Program(.Input_Start { FALSE

When the program is run, serial
communication with the Smart
Camera is established and
inspection is executed.

* If it is a successful inspection,
the [PASS LED] on the Smart
Camera is lit green.
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7.4.3. Confirm Trace Data

Confirm that the correct data is transmitted and received with the Trace Data of CX-Protocol.

From the CX-Protocol menu bar,
select [PLC] - [Upload Trace].

0ol Tools Window Help

Diisconnect from PLC
— Cperating Mode 3
Raa7 Edit PC-PLC Comms Settings...
Edit Communications Port Settings...
1[N Upload Communications Port Settings
‘itted - .
Download Communications Port Settings
Start Trace 3
Stop Trace
Upload Trace Lx)
2 The dialog shown on the right " 5 oy sl
will be displayed. Click [Yes].
'@' A Communications Trace is in progress on this port.
¥ Do you wish to stop the Trace and proceed to upload the buffer?
[F(Y) LE(N)
e . ‘ . mﬁmm‘

3 Check the Sent and Received
messages in the trace data file
as shown on the right.

* In the example on the right,
you can see that the controller
has sent the “Serial Trigger”
command and received the
measurement result contents
of Step 4 in section 7.4.2.

TeceMmber |2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 21 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

mmmmmmmm

Al 2l

m Send Data

Hexidecimal: 54 52 49 47 47 45 52

String: TRIGGER

m Receive Data

Hexidecimal: 33 37 37 2E 34 37 37 20 31 37 30 2E 33 37
31 ...(Omitted)

String: “377.477 170.371 ...(Omitted)
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7.4.4. Confirm Received Data

In Sysmac Studio, check that the correct data is written to the controller variable.

1 Also confirm that [Online value]
of [Local_Status.Done]
indicating the program execution
status is [True].

* You can see that the program
ended normally.

* |If it ends with an error,
[Local_Status.Error] becomes
[True]. Refer to Step 2 again
when correcting it.

[When it ends normally]
| Mame | Online value |

Program(.Input_Start True
&4l Program0.Local_Status

False

True

Name | Online value |
Pragram@.Input_Start I
& 4 Programi.Local_Status

False

False

True

2 If the program ends normally,
check that each error code is "0".

* If the program ends with an
error, an error code will be
stored according to the error
that occurred. Take corrective
action according to 9.8. “Error
Processing".

When it ends normally]

Program0.Output_PmrErrorlD 000
Program0.Output_PmrErrorl DEx 0000 0000
Program(.Qutput_PmrStaErrCode OGO
Program(.Output_TransErrCode D00

When it ends with an error]
Program0.Output_PrmrErrerlD

Program0.Output_PrrErrerDEx 0000 0000

Program(0.Output_PmrStaErrCade

Pragram(.Cutput_TransErrCade
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3 CheCk the received Content ‘377‘477 170.371 0.299 1.DDD,LO'F :!E;;TE0512012,123455'
(read Code) on the Watch Tab L 2 Program0 Qutput RecvDatal0-248]

. Output_RecvData[0] D
Page of Sysmac Studio. Output RecvDatal1] 57 (1643337)
Output_RecvData[2] 7. (16#372E)
. Output_RecvData[3] 47 (16#3437)
*In the example on the rlght, the Output_RecvData[4] 7 (16#3720)
H Output_RecvData[5] 17 (16#3137)
data Stored In . Qutput_RecvData[6] 0. (16#302E)
OUtput_ReCVMessage IS Output_RecvData[7] 37 (16#3337)
" Qutput_RecvData[8] 1 (16#3120)
377.477 170.371 0.299 i ST
1000’ LOT123456 DATEQ5 / Output_RecvData[10] 26 (16#3239)
. . Qutput_RecvData[11] 9 (16#3920)
201 2, 1 23456", Wthh IS the 0utzutjecmata[12] 1. (16#312E)
same as the trace data in Step e S 00 (16#3030)
. . Qutput_RecvData[14] 0, {16#302C)
3 in Section 7.4.3. Output_RecvData[15] LO (16#4C4F)
Output_RecvData[16] T1 (16#5431)
. Output_RecvData[17] 23 (16#3233)
OUtpUt_ReCVData [O] stores Output_RecvData[18] 45 (16#3435)
QOutput_RecvData[19] 6 (16#3620)
the numb_er of channels Output_RecvData[20] DA (16#4441)
(hexadecimal "001D") used to Output RecvTatol21] TE (16#5445)
. Output_RecvData[22] 05 (16#3035)
store received data. The ] e e
content of the read barcode is S pecoLz] 31((1166:332035)
. utput. RecvData[ 2! b 21
stored in Output_Rechata [1] Output._RecvData[26] 12 (16#3132)
Output_RecvData[27] 34 (16#3334)
to [28], so the number of [ Gipu recvdmisizs) | |56 Goessao) |

channels used is 29 including
Output_RecvData [0].

Watch Tab Page (Project)1

Received content (Hexidecimal)

* Output_RecvData [0] : "001D” Number of channels used to
- store received data

29 channels, [0] to [28]
* Output_RecvData[1] : “3337”
- Output_RecvData[2] : "372F”

- Output_RecvData[2] : "3437” Barcode value (String)
: Output_RecvMessage

. , » I 377.477 170.371 0.299
- Output_RecvData[26] : "3132 1.000,LOT123456

+ Output_RecvData[27] : "3334” | DaTE05/2012 123456,
- Output_RecvData[28] : *3536"

8. Initializing the System

The explanations of procedures given in this document are based on the use of the factory
default settings.

When using a device that has been changed from the default settings, various settings may
not be able to proceed according to the procedures described.

| 8.1. Initializing the Controller

In order to initialize the controller, both the CPU Module unit and Serial Communication Unit
must be initialized. Please put the controller in Program Mode before initialization.

8.1.1. Serial Communications Unit

To return the Serial Communication Unit’s settings to their default settings, select [Edit Special
Unit Settings] for [CJ1W-SCU22] in [CPU EXPANSION RACKS] in "Sysmac Studio".
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[term name
Device name
Model name ClIw-5Ccuz22
Product name Serial Communicatio...
VYersion 2.1
Specifications R5-232C x 2
Rack Mo. 0
Slot No.
Unit No.

F‘ipﬂ'ing-l:

Edit Special Unit Settir

Special Unit Settings

Select [Return to Default], select [Apply], and then execute [Transfer to Controller].

. B o(unito]: cow-scu22 ). x
| Parameter group to show: |

Parameter name | Parameter value |Compare results|Unit|
Port2: Port settings Userset v User sething:
Port2: Senal comm Protocol’ ¥ Protocol ma
Port2: Data length bits ¥ 8 bits

Port2: Stop bits bit b 1 bit

Return to default
Help

Transfer to Controller Transfer from Controller Compare

QK Cancel
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CPU Unit

To return the controller to its original settings, from the Sysmac Studio menu bar select
[Controller]—[Clear All Memory]. The [Clear All Memory] dialog is displayed. Confirm the
contents and click [OK].

Tow e

~Clear All Memory

This function initializes the target area of destination Controller.
Confirm the area to initialize first, and press the OK button.
CPU Unit Name: new_Controller_0
Model: MN1501-1500
Area: User Program
User-defined Variables
Controller Configurations and Setup
Security Information
Settings of Operation Authority (initialization at the next online)

M Clear event log

I 8.2. Initializing the Smart camera

For information on how to initialize a smart camera, consult our branch or sales office.
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9. Program

Details of programs and protocol macro data used in this document are shown below.

I 9.1. Overview

This chapter describes the specifications and functions of the program and protocol macro

data used to check the connection between the smart camera (hereafter, sometimes referred
to as the partnering device) and the controller (Serial Communication Unit (hereinafter SCU
unit)).

This program and protocol macro data use the protocol macro function of the SCU unit to
send and receive "Serial Trigger" commands to and from the Partnering device to determine
Normal/Abnormal termination.

The program's normal termination is the normal termination of the protocol macro's send /
receive sequence.

Also, abnormal termination is considered as abnormal termination of the Send / Receive
sequence of the protocol macro.

In this section, if it is necessary to distinguish between decimal data and hexadecimal data,
add "10 #" (optional) to the beginning of decimal data and "16 #" to the beginning of
hexadecimal data. (For example, "1000" or "10#1000" for decimal data, "16#03E8" for
hexadecimal data)
To specify the data type, add "<data type> #" at the beginning. (For example,
"WORD#16#03E8")

@ Note

This project file only confirms that communication is possible for this test configuration,
product versions, and product lots used for evaluation.

Operation is not guaranteed under disturbances such as electrical noise or variations in the
performance of the device itself.
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9.1.1. Communication Data Flow
This is the flow from issuing command data from the controller (SCU unit) to the partnering

device through serial communication and receiving response data from the partnering device.

1. Send/Receive
Processing

2. Send

Processing

3. Response
Processing

Sequence

Command

Received

The Protocol Macro command (command word:
ExecPMCR) of the Sequence number specified in the
program is executed, and the Send / Receive
Sequence (Protocol Macro data) registered in the SCU
unit is called.

Based on the Sequence No. specified in Step 1, the
SCU unit issues a Send message (Command data) to
the external device.

Stores the received message (Response data)
received from the Partner device in the SCU unit in the
internal variable of the specified CPU unit.
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9.1.2.

=

message

Function block for Protocol

Macro execution and Send / Receive

This section provides an overview of the Protocol Macro execution Function Block (hereafter,

ExecPMCR instruction) and the general operation of Send / Receive messages.

Note

For details, refer to "Chapter 2 Instruction Descriptions” - "Serial Communication Instruction
(Exec PMCR)" in the "Machine Automation Controller NJ/NX-series Instructions Reference

Manual (W502)".

o ExecPMCR Instruction

This program uses the following standard instructions to implement Serial communication.

Name

Function Block

Description

Protocol Macro

ExecPMCR

Request the execution of the Send / Receive Sequence
(Protocol data) registered in the SCU unit.

o ExecPMCR Instruction Data

Instruction Name ES;; Graphic expression ST expression
ExacPMCR_inslance
ExecPMCR
—|Execute  Done |— ExecPMCR_instance(Execute,
—1on Busy — Port, SegMo, SrcDat
ExecPMCR FB —{Saqio Error — ' ' d
—srcDat ErrorlD — DstDat, Done, Busy, Error,
DstDat ErrorID, ErrorIDEx);
ErrorlDEx [
Variables
Name Meaning 1/0 Description Valid range Unit Default
Destination N
Port port Destination port - -—-
Communi-
cations Communications
SegNo seguence Input sequence number 0 to 5959 0
number
SrcDat[] Send data Depends on data "
(array) array Send data array type.
DstDat[] Receive : Depends on data
(array) data array In-out Receive data array type. -

* If you omit

* Partner device port specification "Port" data type (_sPORT)

the input parameter, the default value is not applied. A building error will occur.
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Port .
Destination | pactination port _SPORT - —
port
Umt |r1umtwer of _CBU_No0O
UnitNo Unit number | 2SM3 eUnitNo to _CBU_
Communications - MNo00
) _CBU_Mol5
Unit
Serial port number
] Serial port on Serial
PhysicPortMo nurber Communications USINT 1or2 1
Unit
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e Send/Receive Message

[Overview of Send and Receive messages]

Send Message * * * * * * * *
Controller -
Data Terminator
>
Receive Message * * * * * * * *
Data Terminator

[Send data array: Relationship between SrcDat [ ] and Send message]

ScrDat[0] ScrDat[1] ScrDat[2] ScrDat[n-1]
Evk T | T
Cmﬁﬁﬁﬁlzyh1i o« 2% o« x 2" o x L5 Tk 2
BEIET—42 S : ScrDat[] | | L.
EET—%
F v LB
BE1IZv b — HFHE % " " % % " % %
EEAYVE—D
T—3 A—ZIR—4
[Relationship between Receive message and Receive data array: DstDat [ ]]
MERE - BE1=v ][ . . . . | . . .
ZEAVE—
F—4H A—Ipr—4
RET—4
F v R ILE
_ Ev M5 0|15 T 0[15 T o[15 I
BIEAZwW R SCPU* *x x k[ % % % x|k * % x| *x ok %
S I - ] 1 .
RAET— B : DsDall ] T m; DstDat[1] DstDat[2] DstDat[n-1]

Partner Devi
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I 9.2. Send/Receive Sequence

This section describes the Send / Receive Sequence (Protocol Macro data) that can be used
in the ExecPMCR instruction of this program.

9.21.

Send/Receive Sequence No.

The Send / Receive Sequence (Protocol macro data) registered in the SCU unit is identified
by the Send / Receive Sequence No. By specifying the Send / Receive Sequence No. with the
ExecPMCR command, the Partner device's command is executed on the other device.
The following Send / Receive Sequences are prepared for this Protocol Macro data.

No. Command name Content
900 Serial Trigger Issues a Serial (Inspection execution) trigger.
9.2.2. ExecPMCR instruction input variable setting

The settings of the ExecPMCR Instruction input variables for Send / Receive Sequence No.

900 “Serial Trigger” are as follows.

Variable Name (Data type) Data (Description)
Port Partner device port )
specification (_ sPROT)

. . : _eUnitNo#_CBU_No00
UnitNo Unit No.(_eUnitNo) {Specify SCU Unit No.)
PhysicPortNo Serial Port No. (USINT) (UUSs,Iggi:igf&I%ort No.2)

Send/Receive Sequence No. | UINT#10#900
SeqNo

(UINT)

(Specify Serial trigger)

SrcDat[ JArray

Send Data Array(WORD)

WORD#16#0000

(Number of Send data channels O:
Specifies that the command does
not have required parameters)

DstDat[ JArray

Rcv. Data Array(WORD)

(Since it is received data, no setting
is required)
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I 9.3. Error Judgment Processing

This program is divided into the following three ranges 1 to @ and performs Error
Judgment processing. Refer to section 9.8. "Error Processing".

Controller Partner Device

— —_—

00 €)

@ Error during ExecPMCR instruction execution (ExecPMCR instruction error)
An error during ExecPMCR command execution, such as an error in the main unit or
communication settings, is judged as "ExecPMCR command error". Judgment is made
based on the "Error code (Error ID)" and "Expansion error code (Error IDEx)" of the Exec
PMCR instruction.

@ Error when executing protocol macro (Protocol Macro error)
When the protocol macro is terminated abnormally for some reason during execution, it is
judged as "Protocol Macro error". Judgment is made by the sequence Abort end flag
(JO1_P2_PmrSegAbtSta).

@ Partner device error (Remote device error)
An error such as a command error, parameter error, data error, or inexecution error on the
Partner device is judged as a "Remote device error". Judgment is based on the response
data returned from the other device. In this program, the response is not sent back from the
other device at the time of an abnormality, so it is detected as a timeout error of @.

Since the causes of the abnormalities 1 and @ above may be related, all the following
abnormal codes are stored when any of the abnormalities occurs.

- ExecPMCR Instruction error code (ErroriD)

* ExecPMCR Instruction expansion error code (ErrorIDEX)

* Protocol macro error code (lower 4 bits of JO1_P2_PmrSta)

* Data transmission error status (JO1_P2_TransErrSta)
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I 9.4. Variables Used

Variables used in this program.

9.4.1.

User-defined Variables

A list of data types, external variables (user-defined global variables / CJ unit device variables
|/ system-defined variables), and internal variables used in this program.

e Data type (Structure)

[Communication process status flag]

Name Data type Description
sStatus STRUCT Communication processing status flag Structure

Communication processing execution status

Busy BOOL TRUE: Executing / FALSE: Not executing
Communication processing normal end flag

Done BOOL TRUE: Normal end / FALSE: Other than normal end
Communication processing abnormal end flag

Error BOOL TRUE: Abnormal termination / FALSE: Other than abnormal
termination

e External variables

[User-defined global variables]

Variable name

Data format

Description

Communication start switch

Input_Start BOOL Start the program with "FALSE" — "TRUE"
ARRAY]I0..249
Input_SendData OF WOE?D ] Send data storage area (WORD type 500 bytes)
Allocati
. on
ARRAY/[0..249] Receive data storage area (WORD type 500 | yastinat
Output_RecvData OF WORD bytes) ion
Area to store DstDat [ ] of ExecPMCR instruction W
(o]
(%)

Output_RecvMessage

STRING[498]

Received data storage area converted to character string
(498 characters)

ExecPMCR instruction error code storage area

Output_PmrErroriD WORD Normal end: 16#0000

Exec PMCR instruction extended error code storage area
Output_PmrErrorIDEx DWORD Normal end: 16#00000000

Protocol Macro Error Code storage area
Output_PmrStaErrCode | WORD Normal end: 16#0000

Transmission error status flag storage area
Output_TransErrCode WORD [JO1_P2_TransErrSta] Storage area

Normal end: 1640000

* For the area to store DstDat [] of ExecPMCR instruction, AT specification is required for the address of CJ

unit memory.
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[CJ unit device variable] (SCU unit)

Variable name Data format Description
Protocol Macro Execution status

J01_P2_PmrSta WORD Bit 03 to 00: Protocol macro error code
JO1_P2_ PmrExecSta BOOL Protocol Macro Execution flag
J01_P2_PmrSeqgEndSta | BOOL Sequence End Completion Flag
JO1_P2_PmrSeqAbtSta | BOOL Sequence Abort Completion Flag
JO1_P2_TransErrSta WORD Transmission error status
Note

For details on the SCU unit variables, refer to "2-3 Device Variable for CJ-series Unit" in
"CJ-Series Serial Communication Unit Operation Manual for NJ-series CPU Unit" (W494).

[System-defined Variables]

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

Note

For detailed information on System-defined variables used with the ExecPMCR instruction,
refer to "Chapter 2 Instruction Descriptions” - "Serial Communication Instruction (Exec
PMCR)” - "Related System-defined Variables” in the "Machine Automation Controller
NJ/NX-series Instructions Reference Manual (W502)".

e Internal Variables (Instance variables)
This is a list of Internal variables for executing the Function Block in the program. This
internal variable is called an "Instance", and the name of the function block to be used is
specified in the variable data type.

Variable name Data format Description

Request the execution of the Send / Receive Sequence
(Protocol data) registered in the SCU unit.

When the Input signal falls, TRUE is output for one
task cycle.

ExecPMCR _instance ExecPMCR

F_TRIG instance F_TRIG

Note

For details on ExecPMCR, refer to "Chapter 2 Instruction Descriptions” - "Serial
Communication Instruction (ExecPMCR)" in the "Machine Automation Controller
NJ/NX-series Instructions Reference Manual (W502)".

Note

For details on F_TRIG Instruction, refer to "Chapter 2 Instruction Descriptions” - "Sequence
Input Instructions (F_TRIG)" in the "Machine Automation Controller NJ/NX-series Instructions
Reference Manual (W502)".
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e Internal Variable

Variable name

Data format

Description

Communication processing status flag column

Local_Status sStatus Defined by structure type "sStatus”
Local_State DINT State processing number
Local_ExecFlgs BOOL Communication Instruction Initialization Flag
Local EndExecPMCR BOOL Protocol macro execution end judgment flag
Local_InPort sPort Specifies Port to use
Local_SegNo UINT Send/Receive Sequence No.
Local PmrStaCode WORD Protocol macro error code editing area
ARRAY]|0..248] Area (498 bytes) for extracting and storing the part that

Local_RecvWordData OF WORD converts the character string from the received data

. Data size of the data to be converted to a character string
Local_RecvWordSize UINT (unit: WORD)
Local RecvBvteData ARRAY[0..497] Area where the data to be converted to a character string is

- y OF BYTE converted to a byte array (498 bytes)

Local_RecvByteSize UINT Data size of the data to be converted to a character string

(unit: BYTE)
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I 9.5. Functional Configuration of Program in ST Language

9.5.1.

This program is written in the ST language. The function configuration is as follows.

Major

classification

Minor classification

Content

1

Communicatio
n processing

1.1.Communication processing start
1.2.Communication processing status flag

column clear

Start communication process.

1.3. Communication execution processing
state and state transition processing
2. Initialization | 2.1. Initialize Communication Instruction Set the parameters of the
processing 2.2. Initialize Communication Instruction | communication command
Activation Flag (ExecPMCR Instruction) and clear the
2.3. Error code storage area initialization Receive data storage area.
2.4. Setting the ExecPMCR Instruction Input
Variable
2.5. Receive data storage area initialization
2.6. End initialization process
3. PMCR 3.1. Set Receive processing status and | Execute ExecPMCR Instruction.

Communication

activation flag judgement

Judge whether the execution result is

processing 3.2. Receive Instruction activation normal or abnormal.

4. Processing | - Execute error processing when a
number  error nonexistent processing number is
processing detected.
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9.5.2. Program List

The contents of this program.

e Program: ProgramO (General-purpose serial communication connection confirmation
program)

1. Communication processing

FFN N2 SFLESYPMRS-232CHB SRR 0" 50 (77 DRIMWDOEREEREA)

FIHEESR - ALOVETLES I-M U9 f2v430

YUPNIZ1Z5-33129b @ CJAIW-SCU22 (7° DMIWYOEREEERE. 129 865 © 0 Y7 M55 - 2)
N =5 371&SR - V1.00 2019/5 378

(C)Copyright OMROM Corporation 2013 All Rights Reserved.

(* 1. E{SE
E{ERALEA 47  Input_Start
E{SINIETF-97735" 5] : Local_Status<STRUCT =
Busy : EBEEITH .Done:BEIFE#ET .Eror: BEEEET
HEENIEES | Local_State
10 : #JEROMIE 11 : PMCRB{EILIE %)

(* 1.1. :B{SUIRRR
E{ENIET-92730" FIH PR EE TE SRRy HONSNIHESICEENIBEEEALE *)
IF Input_Start AND
MOT (Local_Status.Busy OR. Local_Status.Done OR Local_Status.Error) THEN
Local_Status.Busy:=TRUE:
Local_State:=10; //10:TERALIEA
END_IF;

(* 1.2. EES0IEI-57770" FH)7
EEIIBIEETIRRE TR (ERAIB A v FOFFICEMEE IR 52735 M7 *)
IF NOT Input_Start AND NOT Local_Status.Busy THEN
Local_Status.Done:=FALSE;
Local_Status.Error=FALSE;
EMND_IF;

(* L3, BENEETHRENERENEAEE )

IF Local_Status.Busy THEN
CASE Local_State OF
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2. Initialization processing
To change the input values such as SCU unit number, port number to be used, protocol
macro sequence number, and transmission data size, change the items in the red frame.

(* 2. FIRAGNIE
- BEREOEEIRREEN TA-58E
 RAETYDERTE EFET -HERIVFOFIRAE %)
10:
(* 2.1. BETTDHERLE )
ExecPMCE_instance(
Execute:=FALSE,
SrcDat:=Input_SendData[0].
DstDat:=0Output_RecvData[0]);

(* 2.2. IBEm ) #IHAE )
Local_ExecFlg:=FALSE;

(* 2.3. I7-3-F & TP DOEDRAME %)

Clear{Qutput_PmrErroriD); //ExecPMCREFRII-1-M $&#AL7
Clear{Qutput_PmrErrarlDEx); //ExecPMCRAFSILIEIS-1-M HZ4ATY7P
Clear(Qutput_PmrStaErrCode); //7° 0FIWI0I7-1-1 #EEATY7
Clear(Output_TransErrCode); /ARZEIF-1-M #&8A1)7

P T i T i T i

(* 2.4. ExecPMCRERS ANZEERTE )
Local_InPort.UnitNo:=_eUnitNo#_CBU_No0Q; //SCUIZ+}ES
Local_InPort.PhysicPortNo:=USINT#2; //41IEf" - &5
Local_SeqMNo:=UINT#900; //7° OFIINH05-TAES
Input_SendData[0]:=WORD#Q; //i={S7"-¥441" (E{iI : WORD)

(* 2.5. &7 -FEWATVF DHFFRL *)
Clear(Output_RecvData); //ExecPMCRE{ET" -FHEH1U7
Clear(Local_RecvWordData); //SI=5IZEAWORDIVF
Clear{Local_RecvByteData); /=5 Z B HBYTEIV?
Clear(Output_RecvMessage); //SZ=FFI|FEHATY7

P T e T e T i

(* 2.6, FEEELEEE T ULIE v)
Local_State:=11: //11:PMCREBENIEA
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3. PMCR Communication Processing

(* 3. PMCRIE{SUIE
- B LIZW7MC° - M S EENIEET %)
11:
(* 3.1. IBENIBYSROFIE SEEI0 el %)
(* 311 P OIMWRIETETEOES/ ESHENE 1)
F_TRIG instance(J01_P2_PmrExecSta Local EndExecPMCR): //7° DFIHIEITEE T HE
IF Local_EndExecPMCRE THEMN
IF NOT JO1_P2_PmrSeqEndSta THEN //7° OFIWHIERFEET
Output_TransErrCode:=101_P2_TransErrSta;
Local_Status.Error:=TRUE;
ELSE
[EEETIE
Output_TransErrCode:=WORD#16+0000;
Local_Status.Done:=TRUE;
[BET SO =5z
Local_RecvWordSize:=WORD_TO_UINT(Output_RecvData[0])-1;
MemCopy(Output_RecvData[l].Local_RecvWordData[0], Local_RecvWordSize);

ToAryByte(Llocal_RecwWordData,_eBYTE_ORDER#_HIGH_LOW . Local_RecvByteData[0]);

Local_RecvByteSize:=Local_RecvWordSize™2;
Output_RecvMessage:=AryToString(Local_RecvByteData[0] Local_RecvByteSize);
END_IF;
Local_EndExecPMCR:=FALSE:
Local_Status.Busy:=FALSE;
Local_ExecFlg:=FALSE;
Local_State:=0; //0: B{EIEEITHREEN

(* 3.1.2. 7 IKIWIIETHOEEHENE )

ELSIF ExecPMCR_instance.Error THEN //ExecPMCREFHESR
Output_PmrErrorlD:=ExecPMCR_instance.ErrorlD;
Output_PmrErrorlDEx=ExecPMCR_instance.ErrorlDEx;
MowveDigit(J01_P2_Pmr5ta, USINT#0, Local_PmrStaCode, USINT#0,USINT#1);
Cutput_PmirStaErrCode:=Local_Pmr5taCode;
Output_TransErrCode:=101_P2_TransErrSta;
Local_Status.Busy:=FALSE;

Local_Status.Errorn=TRUE;
Local_ExecFlg:=FALSE;
Local_State:=0; //0: B{EIEEITHREEN

(* 3.1.3. EfSta I tyh )

ELSIF _Port_isAvailable AND
NOT JO1_PZ2_PmrExecSta AND
MOT ExecPMCE_instance.Busy THEN
Local_ExecFlg:=TRUE;

END_IR

(*3.2. BEGTET

ExecPMCE_instance(
Exscute:=Local_ExecFlg,
Port:=Local_InPort,
SeqMoi=Local_SeqNo,
SrcDat:=Input_SendData[0],
DstDat:=0utput_RecvData[0]);
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4. Process No. Error Processing
(* 4. MIBESESIUE

s FELRVDVIBESOEREIE 1)
99:

Output_TransErrCode:=WORD#1e#0010;
Local_Status.Busy:=FALSE;
Local_Status.Error:=TREUE;

Local_State:=0; //0: ‘BEFEETIREE

ELSE
Local_State:=99; //9%: NIEESEENE .

END_CASE;

END_IF;
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I 9.6. (Protocol Macro Data)

The Protocol Macro Data has the components "Sequence”, "Step”, "Send / Receive Message",
and "Receive matrix", and has the following structures.

e When the received message format is only one type per Step (one Send / Receive)

+ Set one Receive message and one Send message for each Step

Sequence No.900

Step No.00

Transmit Message 00

Receive Message 00

Step No.yy

Transmit Message yy

Receive Message yy

Sequence No.xxx

xxx : UptoMax 999 . vyy: UptoMax 15

e When the received message format is multiple types per Step (one Send / Receive)
- Set Receive message / Send message matrix for each Step
- Set several types of "cases" (received messages) for the Receive matrix

9.6.1.

Protocol Macro Data Configuration

Sequence No.900 Step No.00 Transmit Message 00 <Receive Matrix>
Receive Message
Case No.00
00
Step No.yy
Receive Message
yy: Max 15 zz: Max 14 Case No.zz
zz
Sequence No.xxx | xxx: Max 999 Case No.15 is automatically set Case No.15 Other

With this protocol macro data, only one type of receive message (SD_RDCODE) is used for

the send message (SD_RDCODE), so the receive matrix is not used and the configuration is

as follows. For more information refer to section 9.6.6 "Setting Receive Message".

Sequence No.900

Step No.00

SD_RDCODE

RV_RDCODE
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9.6.2. Protocol Macro Processing Steps
Processing steps for Protocol Macro.

[Step No0.00]
Issue Send message (SD_RDCODE)
v

When Step No.00 ends normally When Step No.00 ends with an error

v v
Next process: End the Send / Receive Error handling: Abort the Step and end the

Sequence with [End]. Send / Receive Sequence as [Abort].
\ 4 v
(End) (End)

65



9.6.3. Sequence Settings
With this protocol macro data, Send / Receive Sequence No. 900 is used to perform a "read
trigger" (read code). There is a "Timeout" setting item for the Send / Receive Sequence.

@ Note

For details on Sequence Settings, refer to "CX-Protocol Operation Manual" (W344).

e Setting the Timeout
Setting the "Timeout time (Timer Tr, Tfr, Tfs)" for the sequence.

[Setting screen for Send / Receive sequence]

- [$ OMRON_F 430 PMGR232G V100 eng B e ——
=3 ngPmtscnl L\slt = [# OMROM_F430_PMCR232C_V100_eng.psw _ El@l@:l
= ;w Er:tnz;umce 33 :al S:D |N G:mmuniculinn Sequence | Lil:l_(_Wnrd | Bsnnltrnl R;spnnsQ T::mer Tr T;mu T | Tigmgr T

i gz:i?‘:‘:shf:filfll . 3 ew Sequence l; can sec sec sec
[Setting]
ltem Content Description
Monitoring
time for At the step in the sequence, monitor the time from the reception
Timer Tr Wait wait state until the first data (header) is received.
before In this protocol macro data it is set to [3 seconds].
Receive
M9n|tor|ng At the steps in the sequence, monitor the time from the first
) time for : ) .
Timer Tfr . data reception to the completion of reception.
Receive ; o
In this protocol macro data it is set to [3 seconds].
complete
M_onltorlng Monitor the time from sending the header to sending the last
) time for
Timer Tfs Send data.
In this protocol macro data it is set to [3 seconds].
complete

@ Note

For details on how to calculate the monitoring time, refer to the "CX-Protocol Operation
Manual" (W344).
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9.6.4. Step Settings
Setting the "Step" for Send / Receive sequence No0.900. There are "Retry Count", "Send /
Receive message (message name)", "Next process" and "Error handling" setting items for the
Step. The sequence of this protocol macro data consists only of "Step No.00".

@ Note

For details on Step Settings, refer to Section 8 “Step Setting and Editing” in the "CX-Protocol
Operation Manual" (W344).

e Set the Retry Count
Setting the "Retry Count" for the Step. When an error occurs, the Step is retried the
specified number of times (0 to 9 times). As a result, if further error occurs, transition to
"Error handling".
Retry count is valid only for Send & Receive command.

[Step setting screen]

= [ OMRON F430_PHGRE320_V 100 cne ]| | B =sem eromecs e
= 88 New Protacal List - 3 OMRON_F430_PMCR232C_V100_eng. pfiim o e =
9 [*] Step | Repeat |  Comman 4 |[ Retry [|Send Wait | Send M. [ Recv M [® [ Next | Error |
on on RSET/00 Send & Receive 3 - SDROCODE RY RDCODE ~wES End Abart
[Setting]
Step No. Retry Count

e Send/Receive Message (Message name) setting
Set the contents of "Send / Receive message" for the Step. The Send message name and
Receive message name that are separately registered are set.

[Step setting screen]

= [ OMRON_F430_PMGR232G_ 100 ene =]| | System rrotocoss Slel sl
= 33 New Protocol List " || | ksd [#1 OMRON_F430_PMCR232C_V100_eng.psw == EoH <=
=@ New Protocal 9 [*] Step | Repeat |  Comman 4 | Retry | Send Wait | Send M. [ Recv M R [ Next | Error |
(@73 Oﬂ 00 RSET.S001 Send & Receive 3 -— S0 RDCODE Rw RDCODE TES End Abort
[Setting]
Step No. Send Message Receive Message
00 SD_RDCODE RV_RDCODE
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e Next process and Error process settings
Settings for "Next process" and "Error process" for the Step. What is set for the "Next
process" is executed when the Step execution is completed normally, and what is set for

"Error process" are executed when a communication error occurs.

[Step setting screen]

= [# OMRON_F430_PMGR232C_V 100 eng
=33 Mew Pratocol List

-

[W] SYSTEM HFrotocols

*| B OMRON_F430_PMCR232C_V100_eng.psw

* [*] step | Repeat | Comman d

@ 0o RSET/001 Send & Receie
u

[ Retry | Send Wait | Send [ Recw

3 - 5D RDCODE RWRDCODE “ES

[Setting]
Step No. Next Process Error processing
00 End Abort
[Processing items]
Processing Content
End Terminate Send/Receive Sequence
Next Transitions to Next Step No.
Abort Aborts the Step and terminates the Send/Receive
sequence
Goto Transitions to specified Step No.

Receive Matrix

According to the setting of "Receive matrix"
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9.6.5. Setting the Send Message
Set the content of the Send Message

@ Note

For details on setting the content of the Send Message, refer to “Section 9 Setting and Editing
Messages and Matrix List” in "CX-Protocol Operation Manual" (W344).

[The Send Message Setting Screen]

= @ OMROMN_F430 PMCGR2E2C 100 _eng -
=88 Mew Protocol List il
=@ Mew Protocal
37 Mew Sequence
M Send Messaze List
& Receive Messaee List

¥| SYILTIN C1ULAAnD

| [ OMRON_F430_PMCR232C_V100_eng.psw |
& |

Send Message | Header <h> | Terminator <t> Check code <o Length <> Address < | Data
“TRIGGER”

[g+ SDRDCODE

e Set the Send Message “SD_RDCODEFE”

[Setting]
TRIGGER
@®

No. Code Content
@ | "TRIGGER" ASCII (Constant)
* Set both Header <h> and Footer <f> to [None].

[Send Message Command Format]
This is the command format of the message sent from the SCU unit to the external device

according to the "SD_RDCODE" setting.

"TRIGGER"

Command Bytes Note
"TRIGGER" 1 | Fixed: “TRIGGER” (16#54524947474552) (Partner device
command “Serial Trigger”)
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9.6.6. Setting the Receive Message
Set the content of the Receive Message

@ Note

For details on setting the content of the Receive Message, refer to “Section 9 Setting and
Editing Messages and Matrix List” in "CX-Protocol Operation Manual" (W344).

[The Receive Message Setting Screen]

] S¥SLEI FIUL = TR R TR R

= [% OMRON_F430_ PMGR2320 M 100 sne =
=383 MNew Protocol List
=@ Mew Protocal
3" New Sequence
2 Send Message List
e List

.~ [% OMRON_F430_PMCR232C_V100_eng,
35 | Receive Massage | Header <h> || Terminator <t> Check code <c¥ Length <I> Address <a
kg RYRDGODE CRLF

Data
[CTE e

e Set the Receive Message “RV_RDCODE”
[Setting]
(W(1),5)+<t>
® @

No. Code Content
@ | (W), Message Data: Variable
All variable-length data is fetched and stored in the array

variable [n]+[1]th array element specified in "DstDat" of
ExecPMCR instruction and after (in this program,
Output_RecvData [1] ...)

@ | <t>(Terminator) Message data: Constant Hex, Type: Code, Data: CR LF
* Header <h> is set to [None].

[Response format of Receive Message]
This is the Response format of the "Receive Message" from the Partner device that the
SCU unit receives according to the "RV_RDCODE" setting.

‘ + Inspection result ‘ <CR><LF>
Command Bytes Note
Data Variable | Variable: Inspection result
length
Terminator 1 | Fixed: <CR> <LF>(16#0D0A)
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J o.7. Timing Chart

The Timing Chart for the Program.
The definition of the timing chart pattern is as follows.

Abnormal Termination .
D Abnormal Termination
FERE NS e ExecPMCR Instruction @
Protocol Macro Error
Error
Command Normal Abnormal Abnormal
Partljer Normal Normal or Abnormal Normal or Abnormal
Device
Response Yes NO No

e Normal Termination

Input_Start _f/) ,)
Local_Status.Busy ‘ﬂ_‘ ‘
Output_RecvData NoriXal Response X ormal Response
Local_Status.Done | ‘L|

- - pi-_'¢ 1-Cycle Output *

Local_Status.Error

Output_PmrErroriD 16
Output_PmrErrorIDEx 9890000000
Output_PmrStaErrCode

16
Output_TransErrorCode 9goo
0000

e Abnormal Termination (D@
Input_Start

Local_Status.Busy |

Output_RecvData

~/
N7

Local_Status.Done

\
Local_Status.Error L|

- - »1--1¢ 1-Cycle Output *
F ]

v vV v

Output_PmrErrorlD 16, X 16 §16, ; 168+
Output_PmrErrorlDEx 9890000000 16##=*-+ BOH0D00000 16#++++**
Output_PmrStaErrCode 16, 164 16, 164
Output_TransErrorCode 9899 X 164 16#**
0000 0000

* If [Input_Start] changes from "TRUE" to "FALSE" during execution (Busy=TRUE), the 1
Cycle output of either Normal or Error is output after the processing is completed
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(Busy=FALSE).
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I 9.8. Error Process

The list below are the error codes that can occur when this program is executed.

9.8.1. ExecPMCR Instruction Error
Error code that occurs when the ExecPMCR instruction ends abnormally.

e Output_PmrErrorID
After ExecPMCR is executed, the content of [ExecPMCR _instance.ErrorID] is set.

Code Content

16, 0000 Normal End

16. 0400 The input parameter of the instruction is out of the range of the input
’ variable.

16. 0406 The memory address or data size of the data specified by the instruction is
’ incorrect.

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

16, 0800 An error occurred in Send / Receive of FINS Instruction.

16, 0801 FINS port is in use.

@ Note

For details on ErrorlD, see the following Appendices in "Machine Automation Controller NJ-series

Instructions Reference Manual” (W502): "A-1

"A-2 Error Codes", “A-3 Instructions You Cannot Use in Event Tasks”.

eOutput_ PmrErrorIDEx
When the value of [ExecPMCR instance.ErrorID] is "16#0800", the content of
[ExecPMCR _instance.ErrorIDEX] is set.

Error Codes That You Can Check with ErrorID",

Code

Content

16, 00000000

Normal End

16, 00001106

The value of "SegNo" is the Send / Receive sequence number that has not
been registered.

16, 00002201

This command is already being executed. The values of "Busy" and
"J01_P2_PmrExecSta" are TRUE.

16, 00002202

Cannot execute because the protocol is being switched.

16, 00002401

The protocol macro data has an incorrect sum value, or data is being
transferred.

@ Note

For details on ErrorIDEX, refer to "Chapter 2 Instruction Descriptions” - "Serial Communication

Instruction (ExecPMCR)" in the "Machine Automation Controller NJ/NX-series Instructions
Reference Manual (W502)".
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9.8.2. Protocol Macro Error Codes
These are the Protocol Macro error code when an error caused by the Protocol Macro occurs.
Set in [Output_PmrStaErrCode].

e Output_PmrStaErrCode
The contents of the lower 4 bits of [JO1_P2_PmrSta] are set.

Code Content
16, 0000 | No Error
16, 0002 | Sequence No. Error
16, 0003 | Data Read/Write Area exceeded Error
16, 0004 | Protocol Data Syntax Error

@ Note

For details on the Protocol Macro Error Code (PmrStaErrCode), refer to "4-2-6 Protocol
Status" in "CJ-Series Serial Communication Unit Operation Manual for NJ-series CPU Unit"

(W494).

9.8.3. Transmission error status
This is the error flag string when a transmission error occurs.
Set in [Output_TransErrCode].

e Output_TransErrCode
The content of [JO1_P2_TransErrSta] is set.

Bit Content
15 1: Transmission error occurred  0: No transmission error occurred
14 1: Transmission completion monitoring time exceeded 0: Normal
13 1: Receive finish monitoring time over 0: Normal
12 1: Receive Wait Monitoring Time Over 0: Normal
8 to 11 Retry Count
7 1 : FCS Check Error 0 : Normal
6 1: Command error 0: Normal
5 1: Timeout 0: Normal
4 1: Overrun error occurred  0: Normal
3 1: Framing error occurred  0: Normal
2 1: Parity error 0: Normal
0,1 (Not used)

@ Note

For details of Transmission error status (TransErrCode), refer to "4-2-5 Device Variables for
CJ-series Unit for Status" in "CJ-Series Serial Communication Unit Operation Manual for
NJ-series CPU Unit" (W494).
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10. Revision History

Revision Date of revision Revised page and reason for revision
Symbol
01 April 2022 First Publication
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