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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 NJISO0L-[][ NJ-series CPU Unit Hardware User's Manual
W501 NJISO0L-[I[I NJ-series CPU Unit Software User's Manual
w494 CJ1IW-SCUJ[J2 CJ-series Serial Communications Units Operation Manual for
NJ-series CPU Unit
W502 NJI50L-[1110 NJ-series Instructions Reference Manual
W504 SYSMAC-SE2[][][] | Sysmac Studio Version 1 Operation Manual
7922 G9SP-1N00 G9SP Series Safety Controller Operation Manual
7923 GIOSP-IN00 G9SP Series Safety Controller Instructions Reference Manual

2. Terms and Definitions

Terms

Explanation and Definition

No-protocol

No-protocol Mode enables you to receive or send data by using SCU
Send Serial (SerialSend) or SCU Receive Serial (SerialRcv)
instructions. In this mode, messages are sent/received to/from a
destination device.

Send message

A send message is a communications frame (command) sent from the
Serial Communications Unit to the destination device. This is executed
by the SerialSend instruction and sent to the destination device.

Receive message

A receive message is a communications frame (response) sent from the
destination device to the Serial Communications Unit. The SerialRcv
instruction is used to read data received from the destination device.




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 a part of or whole part of this
document without the permission of OMRON Corporation.

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

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.

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

Precautions for Safe Use

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

IEI 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.

Symbols

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

N



4. Overview

Overview

This document describes the procedure for connecting a Safety Controller (G9SP series) of
OMRON Corporation (hereinafter referred to as OMRON) with an NJ-series Machine
Automation Controller (hereinafter referred to as the Controller) via serial communications,
and the procedure for checking their connection.

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

This project file is used to check a serial connection by sending the monitor I/O command to
the destination device.

Obtain the latest "Sysmac Studio project file" from OMRON beforehand.
Name File name Version

Sysmac Studio project file | OMRON_G9SP_SERI232_LD_E | Ver.1.00
(extension: SMC) V100.SMC

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. Applicable Products and Support Software

5. Applicable Products and Support Software

I 5.1. Applicable Products

The applicable devices are as follows:

Manufacturer Name Model
OMRON NJ series CPU Unit NJI50L-[M10
NJ301-[]if](]
OMRON Serial Communications Unit CJIW-SCU[J2
OMRON Safety Controller GOSP-[IMIN
OMRON Expansion I/O Unit CP1W-20EDT]]
CP1W-32ET][]
OMRON RS-232C Option Board CP1W-CIF01
OMRON G9SP Configurator Support Software WS02-G9SP[][]-V1

IEI 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 Products and Support Software

I 5.2. Device Configuration

The hardware components to reproduce the connection procedure of this document are as
follows:

Personal computer NJ501-1500+ G9SP-N20S CP1W-20EDT .
(Sysmac Studio installed, CJ1W-SCU42 CP1W-CIF01 (Up to 2 Expansion I/O
OS:Windows7)

. USB cable [

Serial Communications

To— Cable (RS-232C) !

Expansion I/O Connecting Cable

Manufacturer Name Model Version

OMRON Serial Communications Unit CJ1W-SCu42 Ver.2.0

OMRON NJ-series CPU Unit NJ501-1500 Ver.1.01

OMRON Power Supply Unit NJ-PA3001

OMRON Sysmac Studio SYSMAC-SE2[IN Ver.1.02

OMRON Sysmac Studio project file OMRON_G9SP_SERI23 | Ver.1.00

2 LD_EV100.SMC

Personal computer -
(OS: Windows 7)

USB cable -
(USB 2.0 type B connector)

Serial Communications Cable

OMRON Safety Controller G9SP-N20S Ver.1.00

OMRON RS-232C Option Board CP1W-CIF01

OMRON Memory Cassette CP1W-MEO5M

OMRON Expansion I/O Unit CP1W-20EDT

OMRON Expansion 1/O Connecting CP1W-CN811
Cable

IEI Precautions for Correct Use

=\

Obtain the latest Sysmac Studio project file from OMRON in advance.
(To obtain the files, contact your OMRON representative.)

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-232C), 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

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



6. Serial Communications Settings

6. Serial Communications Settings

This section describes the specifications such as cable wiring and communication parameters

that are set in this document.

’% Additional Information

This document and project file can be used to perform operations using the settings and
command described in this section. Modifications are necessary to perform communications

using different settings.

I 6.1. Serial Communications Settings

The table below lists the settings for serial communications.

CJ1W-SCuU42 G9SP-N20S
Unit number 0 -
Communications (connection) port | Port 2 (RS-232C) -
Serial communications mode No-protocol -
Data length 8 bits 8 bits (fixed)
Stop bit 1 bit 1 bit (fixed)
Parity Even (default value) Even (fixed)
Baud rate 9,600 bps (default value) | 9,600 bps (fixed)

No-protocol Start Code

Yes (#40)

#40 (fixed)

No-protocol End Code

No

(#2A0D (fixed))

*One byte data can only be set as the no-protocol End Code. Thus, in this document, #2A0D

is treated as data.

IEI Precautions for Correct Use

This document explains the setting procedure with Serial Communication Unit CJ1W-SCU42
whose Unit No. is 0, communication port is port 2 and device name is SCU. To connect
devices under different conditions, refer to 9. Project File and create a ladder 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 in the CJ-series Serial

Communications Units Operation Manual for NJ-series CPU Unit (Cat.No. W494).
Check the connector configuration and pin assignment before wiring.

mConnector configuration and pin assignment
< OMRON G9SP-N20S + CP1W-CIF01 > Applicable Connectors: D-sub 9 pin

Pin Abbr. Signal Signal direction
1 FG Frame ground -
2 SD(TXD) Send data Qulputs
3 RD (RXD) Receive data Inputs
4 RS (RTS) Request to send | Oulputs
5 CS (CTS) Clear to send Inputs
<] 5V Power
7 DR (DSRA) Data sel ready Inputs
8 ER (DTR) Data terminal Cutputs

ready

9 SG(0V) Signal ground ==
Connector  |FG Frame ground -
hood

<OMRON CJ1W-SCU42> Applicable connector: D-sub 9 pin
Pin No. Abbreviation Signal name I[0]
1 (see note 1) FG Shield - 5
2 SD Send data Output 9 [ e
3 RD Receive data Input ﬁ a |
4 (see nole 2) RTS (RS) Request to send Output i o “ |
5 (see note 2) CTS (CS) Clear to send Input - ;l
& (see note 3) 5Y Power supply 8 e i
7 (see nole 2) DSR (DR) Data set ready Input
8 (see note 2) DTR (ER) Data terminal ready (see | Output
note 4)
8 5G Signal ground -
Shell (see note 1) |FG Shield e
mCable/pin assignment
CJ1W-SCU42 Serial Safety Controller
Communications Unit (G9SP-N20S)
RS-232C | Signal | Pin No. Pin No. | Signal | RS-232C
Interface | name name | Interface
FG 1 1 FG
SD 2 2 SD
RD 3 3 RD
RS 4 4 RS
CS 5 5 CS
5v 6 6 5V
DR 7 7 DR
ER 8 8 ER
SG 9 9 SG
FG Shell Shell FG
D-sub 9-pin D-sub 9-pin
Cable connector type: Male Cable connector type: Male




6. Serial Communications Settings

I 6.3. Example of Checking Connection

This connection example uses the ladder program for network connection. For details on the
ladder program, refer to 9. Project File.

The Controller and Safety Controller send and receive a message of Monitor 1/0. The
following figure shows the outline of the operation.

CPU Serial RS-232C Safety Controller
Communications
Unit

User memory
Ladder program

SerialSend
T instruction—

\/k Send data

Executing SerialSend instruction \ Liiizs il
Monitoring I/O / >
G9SP_
Comma Send data I
ndData Setting area

Sending/receiving serial
communication command
SerialRcv Monitoring I/O

FHrinstruction

\/k Receive data
: : - : ITHHEEE HE |
Executing SerialRcv instruction
Monitoring /O

G9SP_ Receive data

Respon
seData Storage area




7. Connection Procedure

7. Connection Procedure

This section describes the procedure for connecting the Controller via serial communications.

This document explains the procedures for setting up the Controller 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 Controller via serial communications.

| 7.2 Setting Up the Safety Controller

!

7.2.1 Installing the Option Board

!

| 7.3 Setting Up the Controller

!

7.3.1 Hardware Settings of the Serial
Communications Unit

!

7.3.2 Starting the Sysmac Studio and
Importing the Project File

!

7.3.3 Going Online and Transferring
the Project Data

!

| 7.4 Connection Status Check

!

7.4.1 Checking the Connection Status

!

Received

7.4.2 Checking Data that are Sent and

IEI Precautions for Correct Use

Set up the Safety Controller.
Install the Option Board of the Safety Controller.

Set up the Controller.

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

Start the Sysmac Studio, and import the Sysmac
Studio project file.

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

Check the serial network connection status.

Confirm that serial communications are performed
normally.

Confirm that the correct data are sent and received.

Obtain the latest Sysmac Studio project file from OMRON in advance.
(To obtain the files, contact your OMRON representative.)




7. Connection Procedure

I 7.2. Setting Up the Safety Controller

Set up the Safety Controller.

7.2.1.
Install the Option Board.

M Precautions for Correct Use

Installing the Option Board

Make sure that the power supply is OFF when you install.

1 Confirm that the power supply to

the Safety Controller is OFF.

2 Remove the cover of the option
board slot, and install the
RS-232C option board
(CP1W-CIFO1).

RS-232C communications
settings of the Safety Controller
are as follows and cannot be
changed.
*RS-232C communications
setting (fixed)

Baud rate: 9,600 bps

Data length: 8 bits

Stop bits: 1 bit

Parity: E (Even parity)

I (6) Option Board Slaot I
{8) WO Indicators

{7) Expansion IO Unit Connactor
{9) Terminal Block !

(1) Oparation Irgiu:ators
E Qo oo oo oloiaglo
commciam {}{ s OGIo0N0 000
\
N
L o
fo 112 L [ETETY tooooo
(2) USE Port - ) cooooo nooooo
[ oo 0 N-E-N-N-N-]
{3) Push Switch L L s T L i T
(4) DIP Switch olololololololalolo
/ &

)

)\
{5) Memory Cassatte Slot (9) Terminal Block

{8} O Indicators

(Front of Safety Controller)

1. Commiunicgons status indicator

! 1. Turn OFF the power supply to the G35P-series Controller.
2. Remove the cover to the Option Board slot. If you squeeze the fop and bot-

tom lock levers on the cover together to release the lock, you can remove
@ 3-

the cover.
Make sure the Board is in the corract arientation and firmly prass it into the
slot until it clicks into placa.

(RS-232C Option Board)

3 Connect the serial cable
(RS-232C) to the Safety

Controller as shown on the right.

Connect the expansion I/O
connecting cable to the Safety
Controller.

Connect the 24VDC(+) line to
terminal V1 of the Safety
Controller, and the GND line to
terminal G1.

4. Inpast Indicatons

24VDC power supply

s

1. Imput f=minals—

L 2. Exparsion PO connacling cabla

<4—

2 Output termingls— -

£. Cutput Indicators

Serial Cable

4 Turn ON the power supply to the

Safety Controller.

10



7. Connection Procedure

I 7.3. Setting Up the Controller

7.3.1.

14

Set up the Controller.

Hardware Settings of the Serial Communications Unit
Set the hardware switches on the Serial Communications Unit.

Precautions for Correct Use

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

Confirm that the power supply to

1 the Controller is OFF.
*If the power supply is turned
ON, settings may not be
applicable as described in the
following procedure.
2 Connect the serial cable
(RS-232C) to Port 2 connector. 5———_1 ]_
2 8 8 8 T [ Indicators
*This setting is required to use Terminating
Port 2 of Serial 5 rf_ls_lf-,lar‘u:ﬁ swilch
Communications Unit. bel-dho
2-wire/d-wire
swilch
[~ Port 1
RS-422A/485
] terminal-block
connector
1 Prort 2:
RS-232C
e
Set the Unit No. Switch to 0.
3 (The unit number is factory-set UNIT
to 0.)
4 Connect the Serial
Communications Unit to the NJ501-1500 CJ1W-SCU42
Controller.  Z v
Connect the personal computer,
Safety Controller and Controller USB cable End cover

using the Serial cable and USB
cable as shown in 5.2 Device
Configuration.

Turn ON the power supply to the
Controller.

Power Supply Unit Serial Cable

11



7.3.2.

7. Connection Procedure

Starting the Sysmac Studio and Importing the Project File

Start the Sysmac Studio, and import the Sysmac Studio project file.
Install the programming software and USB driver in the personal computer beforehand.

1 Start the Sysmac Studio.
Click the Import Button.

*If a confirmation dialog for an
access right is displayed at
start, select to start.

2 The Import File Dialog Box is
displayed. Select
OMRON_G9SP_SERI232_LD_
EV100.smc (Sysmac Studio
project file) and click the Open
Button.

*Obtain the Sysmac Studio
project file from OMRON.

<0 X

o EEET )

Organize * New folder =~ M @

3 OMRON_G9SP_SERI232_LD_
EV100 project is displayed.
The left pane is called Multiview
Explorer, the right pane is called
Toolbox and the middle pane is
called Edit Pane.

=
-

0 Favorites F
Bl Desktop
4 Downloads

Name

| /= oMRoN_cosp_seri232_Lb_Eviod.sme |

i—__‘-_l Recent Places =
4 Libraries
% Homegroup
8 Computer

&, os(c)
B cp Drive (Fa SUE T

File name: OMROM_G9SP_SERIZ32_LD_V100.smc [SysmacStudio project files (*.st ']

I Open || [ Cancel I

Multiview
Explorer

Edit Pane

12



7. Connection Procedure

7.3.3. Checking the Parameters and Building
Check the set parameters, execute the program check on the project data and build the
Controller.

1 Double-click CPU/Expansion ¥ Configurations and Setup
Racks under Configurations T8 EtherCAT

and Setup in the Muliview > CPUBpansionRacks

Explorer. «* /O Map
> 1 Controller Setup

B i+ 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.

Select the Serial B temnome P
Communications Unit icon as : i | «| |Modelname CIIW-SCU42
1 | Product name
shown on the right. Specifications RS-232C x 1 + RS-422/4--
. i = Rack No. 0

Confirm that CJ1W-SCU42 is slot No. 0

. . . ; - - L Unit No. 0
displayed, the device name is Special Unit Settings SS1M95

Edit Special Unit Settings

SCU, and the unit number is 0.
*If the settings are different,
change the values.

Click Edit Special Unit
Settings.

3 The 0 [Unit 0]: Tab is displayed.

0 [Unit 0] : CIIW-SCU42 (%
Open the pull-down menu of = —_— —

| Parameter group to show: All Parameters

Parameter group to show and ——— | All Parameters
. Parameter name | Portl Settings
select Port2: No-Protocol Port1: Port settings Poct? Setfings

i o Fer icatio Portl: Host Link Settings
Settin gs. ;‘c rtl. Serial i:ommunlcaiu: Portl: NT Link Settings
ortl: Data length =7
N Portl: Mo-Protocol Settings
Portl: Stu-_p- bits Portl: Protocol macro Settings
Portl: Parity Portl: Senal Gateway Settings
Portl: Baud rate Portl: Loopback-test Settings
Portl: MODBUS-RTU Slave Settings
Port2: Host Link Settings
Help : NT Link Settings

e T

Port2: Protocol macro Settings
Port2: Senal Gateway Sethings
Port2: Loopback-test Settings
Port2: MODBUS-RTU Slave Settings

13



7. Connection Procedure

4 Parameter group to show is set
to Port 2: No-Protocol Settings.
The items of the Port 2:
No-Protocol Settings are
displayed.

Confirm that the Port2: Port
settings is set to User settings
and other items are the same as
Section 6.1.

*If the settings are different from
the above, change the values
from the pull-down menu. Click
the Apply Button after
changing values.

0 [unit 0]: 1w« S

| Parameter group to show: Ports: No-#rotocol Settings

Parameter name | Parameter value
Port2: Port settings
Port2: Serial communications mode
Port2: Data length
T hit
Even
bps
Default {0 ms)
d delay (user-specied) ] s

: CTS control No A

O_PratOCO| Start ‘:Ode -

Port2: No-Protocol End code
Port2: No-Protocol Start code inclusio [Start Code] hd
Naone

Port2: Mo-Protocol End code incusion

o-Pratacol Number of receive
External interrupt task number

Do not start the external interrupt task
No not clear the receive buffer A

External interrupt task startup se
Port2:Receive buffer clear setting for [

Cancel Apply

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

The I/0O Map Tab Page is
displayed and the parameters of
the Unit are displayed.

romap ) QIES
Pod Port | Description
¥ ¥ CPU/Expansion Racks
¥ " CPU Rack 0
CIIW-5CU42 ()
¥ Com_UnitSta Serial Communicatior
Com_UnitLogMemErr  Error Log EEPROM En
Com_UnitPmrDatErr  Protocol Data Error
¥ P1_PortCfg Portl: Port Settings

new_NJ501_0

¥ Configurations and Setup
o EtherCAT L CF
PU/Expansion Racks r
CPU Rack
» A Controller Setup
p i Motion Control Setup

6 Confirm that the data in the
Variable Columns on the I/O
Map Tab Page start with SCU
and that the Global Variables
are set in the Variable Type
Columns.

*If the settings are different from
the above, right-click on
CJ1IW-SCU42 and select
Create Device Variable.

¥  ClAW-5CU42

W Com_UnitSta Serial Commur R
Com_UnitLogh Error Log EEPR R
Com_UnitPmrl Protocol Data | R

¥ P1_PortCfg Portl: Port Seti RW
P1_SerSetCfg Portl: User-spe RW
P1_StartBitCfg Portl: Start Bitt RW

SCU_Com_UnitSta
SCU_Com_UnitLogMemErr
SCU_Com_UnitPmrDatErr
SCU_P1_PoriCig
SCU_P1_SerSetCfg

SCU_P1_StartBitCfg

Global Variables
Global Variables
Global Varizbles
Global Variables
Global Variables
Global Variables

¥ Com_Uni
Com_L
Com_L
¥ P1_PortC
P1_Ser
P1_Sta

P1.Dal  Search

P1_Sto Expand/Collapse All
P1_Par

P1_Par

Create Device Variable

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

14



7. Connection Procedure

The Task Settings Tab Page is
displayed in the Edit Pane.
Click the Program Assignment
Settings Button and confirm
that ProgramO is set under ¥ Mu PrimaryTask
PrimaryTask. @ 1 Program0

<, Configurations and Setup

Q Select Check All Programs Project Controller Simulation  Tox
from the Project Menu. Check All Programs F7
Check Selected Programs Shift+F7
Build Controller F&
Rebuild Controller
10 The Build Tab Page is displayed
in the Edit Pane.
. Program | Location
Confirm that "0 Errors" and "0
Warnings" are displayed.
11 Select Rebuild Controller from Project Controller  Simulation  Toa
the Project Menu. Check All Programs F7
Check Selected Programs Shift+F7
Build Controller F&
Rebuild Controller
Shift+F8
A screen is displayed indicating
the conversion is being
performed.
12 Confirm that "0 Errors" and "0

Warnings" are displayed in the ;
Build Tab Page Ccsuiption |  Program | Location

15



7. Connection Procedure

7.3.4. Going 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 Cirl+W
Crl+Shift+W

2 The Change Device Dialog Box
is displayed.
Confirm that the Device and

o] &
.Hﬂ Select Device

Version are set as shown on the
right. Category Controller

*If the settings are different, Device

change the value from the Version
pull-down list.
Click the OK Button.

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

16



7. Connection Procedure

4 Select the Communications
Setup from the Controller Menu.

Contreller  Simulation Tools 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.

¥ Connection type

Select a method to connect with the Controller to use every time you go online
© Direct connection via USB:
‘W Uirect connecuon via tmemet
mote connection via USB
+ connection via a hub
ne method from these options at every online connection.
irect connection via USB
rect connection via Ethernet
mote connection via USB
B Ethemet connection via a hub

‘¥ Remote IP Address

Select a method to connect with the Controller to use every time you go online.

USB Communications Test  Ethemet Communications Test

¥ Options

KX Confirm the serial [D when going online.

K Check forced refreshing when going affline.
¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Controller.
R

6 Select Online from the
Controller Menu.

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

*The displayed dialog depends
on the status of the Controller
used. Select the Yes Button to
proceed with the processing.

Contreller Simulation Tools Help

Communications Setup...
Change Device

Cnline Cirl+W
Ctrl+5hift+W

The CPU Unit has no name.

D you want to write the project name [new_Controller_0] to the CPU Unit name? (¥/N)

@ Additional Information

For details on online connections to a Controller, refer to Section 5 Going Online with a

Controller in the Sysmac Studio Version 1.0 Operation Manual (Cat. No. W504).

7 When an online connection is
established, a yellow bar is
displayed on the top of the Edit
Pane.

I‘\ Configurations and Setup

o] Select Synchronization from
the Controller Menu.

tri+W
Crffline Ctri+5hift+W
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7. Connection Procedure

9

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.

Synchronization

Computer: Data Name  [C 4Controller: Update D4~ Controller: Data Name  {Compare|

Legend: | Synchronized

B Clear the present values of variables with Retain attribute (Valid for Transfer to Controller).

B Do not transfer the program source (Valid for Transfer to Controller). All data will be re-transferred when this option is changed.
Ei Do not transfer Special Unit parameters and backup parameters of EtherCAT slaves (out of synchronization scope).

0] All data will be transferred because the controller has no data.

Tiansfer To Cantroller

10

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.

11

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.

*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 mode. Then, EtherCAT slaves will be reset and forced refreshing will
be cancelled.

Do you want to continue?(¥/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)

|| vomputer Data Name [Computer: Upuas
NJ501 2012/07/19 19:39:07 -

ntroller: Update D Controller: Data Name  [Compard

Legend | Synchronized
B Clear the present values of variables with Retain attribute (Valid for Transfer to Controller).

B Do not transfer the program source (Valid for Transfer to Controller). All data will be re-transferred when this option is changed.
E Do not transfer Special Unit parameters and backup parameters of EtherCAT slaves (out of synchronization scope).

The Synchronization process successfully finished.
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7. Connection Procedure

12 Select Reset Controller from Controller Simulation Tools Help
the Controller Menu. l -

*When Mode is set to RUN trl+W
Mode, Reset Controller cannot Offline Ctrl+5Shift+W
be selected. In this case, select Synchronization Ctri+M
Mode - PROGRAM Mode from | Made b
the Controller Menu to change
to PROGRAM mode and Stop Monitoring
perform the procedure in this Set/Reset k
step. Forced Refreshing b

MC Test Run Ir.
MC Monitor Table...
| 5D Memory Card...
Controller Clock...
E Releaze Access Right...
Update CPU Unit Name..,
Security [

Clear All Memory...

13 A confirmation dialog box is
di sp |ayed several times. Click This operation resets the Controller. Make sure resstting will cause no problems for load outputs and access to SD Memory Card.

It goes offline after resetting.

the Yes Button. Go online again after starting up the Controller.

Do you want to reset? (Y/N)

14 The Controller is reset, and I-\ Configurations and Setup

Sysmac Studio goes offline. i
The yellow bar on the top of the |3 Configurations and Setup
Edit Pane disappears.

Use steps 6 and 7 to go online.
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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. I
I_ Carl+W
Offline Ctrl+Shift+W
Synchronization Ctri+ M

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

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

 Yes No

3 PROGRAM mode is displayed Controller Status
on the Controller Status Pane. OMLINE 1092 1A% 250 1
ERR/ALM PROGRAM mode B

4 Double-click CPU/Expansion .
Racks under Configurations
a3 = [ CHW-5CU42
an d Setu p In the M U ItIVIeW . ‘ E;‘:a?::‘rga:ill:? RS-232C x 1 + RS-422/4---
Explorer » 3 Core e il S :
| 3 Controller Setuj | - 3 = Unit No. 0
{i+ Motion Control Setuy 5 g = Settinas
Select the Serial i & Cam Data Settings ’ Special Unit SeTtings i pecial Unit Settings

Communications Unit figure.
Click Edit Special Unit
Settings.

5 The 0 [Unit 0]: Tab is displayed.

Click the Transfer to Controller [§
Button || Parameter group to show: All Parameters

A, Configurations and Setup

Parameter name | Parameter value
Portl: Port settings Defaults
Portl: Serial communications mode Host Link{default)

Return to default
| ~Help -

Transfer to Controller Transfer from Controller Compare

Ok | Cancel
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7. Connection Procedure

6 A confirmation dialog box is
displayed.
Click the Yes Button.
A dialog box is displayed
indicating transferring is being
performed.

Do you want to execute the transfer to the Controller?

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

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

7 The Port Selection Dialog Box is

displayed. = ———
. Select the ports to restart from the following list.

Select All ports and click the =

OK Button. Hc5;|;nk1

*You can select HostLink2 Hostlink2

instead of All ports. Cancel

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

Transfer has been successfully completed.

O

o] Select Port2: No-Protocol
Settings from the pull-down list | cr sion Racks
of Parameter group to show. | 'arameter group to show: PortZ: No-Protocol Settings udl’ |

Parameter name Parameter value | Unit |
Port2: Port settings se ings bl
Port2: Serial communications mode A

A, Configurations and Setup

Click the Compare Button.

Retumn to default
| ~Help

Transfer to Controller Transfer from Controller Compare

Ok | Cancel

10 Confirm that “#” (mismatch) is

Parameter name Parameter value \Campare results| Unit

not shown in the red frame on

the right.

Port2: Port settings

Port2: Serial communications mode
Port2: Data length

Port2: Stop bits

Port2: Parity

Port2: Baud rate

Port2: Send delay

Port2: Send delay (user-specified)
Port2: CTS control

Port2: No-Protocol Start code

Port2: No-Protocol End code

Port2: No-Protocol Start code inclusion
Port2: No-Protocol End code inclusion ¢
Port2: No-Protocol Number of receive ¢
Port2:External interrupt task number
Port2:External interrupt task startup set
Port2:Receive buffer clear setting for DF

Default (0 ms)

No

[Start Code]
None

Do not start the external intem. v
Do not clear the receive buffer v

OK

User settings
No-Protocol

8 bits

1 bit

Even

9600bps

Default (0 m=

0 ms
No

40

0

[Start Code]

None

0 Byte
0

Do not start 1

Do not clear

Cancel




7. Connection Procedure

I 7.4. Connection Status Check

Execute the project file that was transferred 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 Ladder Program and Checking the Receive Data
Execute the ladder program and confirm that the correct data are written to the variables of
the Controller.

1 Select Mode - RUN Mode from the B inuktionsdecka Licio

Controller Menu. |
I Ctrl+W
Cffline Cirl+Shift+ W
Synchronizatian Ctri+M CPU/Expansion Racks
Made 3 RUN Mode... Ctrl+3
Ctrl=+1
[
A confirmation dialog box is & ;
] ] Sysmac Studio.
displayed. Click the Yes Button. I

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

Yes F No |

Controller Status Pane. ONLINE @ 1021£87°01
ERR/ALM @ RUN mode
3 Select Watch Tab Page from the View Insert Project Controller Simulatiol
View Menu. Cutput Tab Page Alt+3
Watch Tab Page Alt+4
Cross Reference Tab Page Alt+5
i Build Tab Page Alt+6
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4

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

7. Connection Procedure

ct]
Data type
BOOL
WORD
WORD
DWORD
ARRAY[0..198] OF BYTE
G9SP_CommandFormat

Name | Online value | Modify |

False TRUE FALSE
oooo
oooo
e

Input_Start
Output_Status

Hexadecin v
Hexadecin v

Qutput_ErrorCodel
Output_ErrerCode2

| 3l G35P_ResponseData[0-198]
| 3| G9sP_CommandData

Hexadecin v

5

Confirm that the following values

are displayed in the Name Columns.
Input_Start
Output_Status
Output_ErrorCodel
Output_ErrorCode2
G9SP_ResponseData[0-198]
G9SP_CommandData

*If the necessary variables are not
displayed, click Input Name to
add.

Input_Start

Output_Status
Cutput_ErrorCodel
Output_ErrorCodez
G95P_ResponseData[0-198]
G95P_CommandData

/

Click TRUE on the Modify Column
of Input_Start.

The Online value of Input_Start
changes to True.

The Online Values of Output Status
and etc. are initialized to FFFF.

When serial communications are
completed normally, the Online
Values of Output Status and etc.
change to 0000.

|Online valuel Modify | Data type

Input_start
Cutput_Status

Output_ErrorCodel
Output_ErrorCode2

ooco [N  WORD
oooo 0000 | DwoRrD

[Online valuel Modify | Data type
D FALSE |
" |
rere I \WORD
rrer [ WORD
Frrr FEF [ DwoRrD

Input_start
Cutput_Status

Output_ErrerCodel
Output_ErrorCode2

|Online valuel Modify | Data type
| True || FALSE |
ooco NN  wORD
cooco [ \WORD
oooo 0000 [ DwoRrRD

Input_Start
Output_Status

Output_ErrorCodel
Output_ErrerCode2

The response data that was
received are stored in
G9SP_ResponseData[0] to [198].
Specify variables you want to see in
the Watch Tab Page as shown in the
right figure and check them.
If values are stored in
G9SP_ResponseData[2?] to [5] as
shown on the right, the operation is
completed normally.
G9SP_ResponseData[2]:C3
G9SP_ResponseData[3]:00
G9SP_ResponseData[4]:00
G9SP_ResponseData[5]:CB

IOnline va
Input_Start

Output_Status

Output_ErrorCodel

Output_ErrorCode2

L8 GO5P_ResponseData[D-198]

G95P_ResponseData[0]
GO95P_ResponseData[l]
GO95P_ResponseDatal2]
G95P_ResponseData[3]
GO95P_ResponseDatal4]
GO95P_ResponseData[s]
G95P_ResponseData[6]
GO95P_ResponseData[7]
GO95P_ResponseData[8]
G95P_ResponseData[9]

<—Response length
«<—End code (H)
<—End code (L)
<Service code

«—Communications
send data
<—Same as above

<—Same as above

<—Same as above
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8. Initialization Method

8. 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 CPU Unit and Serial Communications
Unit.

8.1.1. CPU Unit
To initialize the settings of the Controller, select Clear All Memory from the Controller

Menu of the Sysmac Studio.

~ Clear All Memory

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

CPU Uit Mame: new_Controller_0
Model MNJ501-1500
Area: User Program
User-defined Valiables
Controller Configurations and Setup
Secunty Information
Settings of Operation Authornity(initialization at the next onling)

B Clear event log
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8. Initialization Method

8.1.2. Serial Communications Unit
To initialize the settings of the Serial Communications Unit, select Edit Special Unit Settings
of CJIW-SCUA42 in CPU/Expansion Racks from the Sysmac Studio.

Item name Value

il i
del name CI1W-5Cu42
Product name
Specifications RS-232C x1 + RS-422/485x 1

Rack No. 0
Slot No. 0
Unit No.
Settings
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 @
= ] []
L] So00bp
d B (0
O o
L] 0 a0 .'. .
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Q.

9. Project File

Project File

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

I 9.1. Overview

=\

This section explains the specifications and functions of the project file used to connect the
Safety Controller (hereinafter referred to as the destination device or G9SP) to the Controller
(Serial Communications Unit) (hereinafter referred to as an SCU Unit).

The project file means a Sysmac Studio project file.

The following data has already been set in this project file.

‘SCU Unit communications settings and program task settings

-Ladder program for serial communications

‘Variable tables and data type definitions of the variables used in ladder programs

This project file uses the serial communications of the SCU Unit to execute “read the I/O
monitor results” on the destination device and to detect whether the operation ends normally
or abnormally.

A normal end of this project file means a normal end of that the serial communications.

An error end means an error end of the serial communications and a destination device error
(Detected with the response data from the destination device).

Additional Information

OMRON has confirmed that normal communications can be performed using this project file
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 or the performance variation of the device.

Additional Information

With Sysmac Studio, the “data type + #” prefix is added to decimal data and “data type + # +
16 + #" prefix is added to hexadecimal data when it is necessary to distinguish between
decimal and hexadecimal data. (e.g., INT#1000 decimal -> INT#16#03E8 hexadecimal. For
DINT, a data type + "#" are unnecessary.)
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9. Project File

9.1.1. Communications Data Flow
The following figure shows the data flow from when the Controller (SCU Unit) issues a
communications command (hereinafter referred to as command) to the destination device

until when the SCU receives the response data from the destination device.

I Sending a command The SCU Unit sends the send message set with the
ladder program to the destination device.

!

2. Receiving a response The response data, which was received by the SCU
Unit from the destination device, is stored in the
specified internal variable of the CPU Unit.

9.1.2. Serial Communications Instruction and Send/Receive Message
This section outlines the function blocks for Serial Communications Unit (hereinafter
referred to as serial communications instructions) and the general operation of the
send/receive messages.

’% Additional Information

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

eSerial communications instructions
In this project file, serial communications are performed by using the following 2 types of
standard instructions.

Name Function blocks | Description

SCU Send Serial SerialSend Sends data in No-protocol Mode from a
serial port. (Send instruction)

SCU Receive Serial SerialRcv Reads the receive data from the serial port in
No-protocol Mode. (Receive instruction)

eSerial communications instructions argument data
‘SCU Send Serial

Instruction Name :::4 Graphic expression ST expression
SerialSend SCU Send FB SarialSend instance SerialSend_instance(Execute,
Serial SarialSend Port, SrcDat, SendSize, Done,
) Busy, Error, ErrorlD, ErrorlDEx);
Exacute Done —
Port Busy
SrcDat Ermor —
SendSize  ErerdD [
redDER
Variables
Name Meaning o Description Valid range Unit Default
Port Dastina- Destination port [
tion port
SrcDat[] Send data Send data array | Depends on data type.
(array) array Input
SendSize | Number of Number of elements to send | 0 to 256 Bytes 1
send data from SrcDatf] |
elements

* If you omit an input parameter, the default value is not applied. A building error will occur,
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-SCU Receive Serial

9. Project File

Instruction Name :l?;l Graphic expression ST expression
SerialRcy SCU Receive |FB SerialRev_instance SerialRcv_instance(Execute, Port,
Serial SerialRoy Size, DstDat, Done, Busy, Error,
—Execute Done — ErrorlD, ErrorlDEx, RevSize);
—Port Busy —
—Size Error —
DstDat ErmorlDf—
ErrorlDEx —
RecvSize —
Variables
Name Meaning o Description Valid range Unit Default
Port Destina- Destination port -
tion port
. - Input - -
Size Receive Size of receive data stored | 0 to 256 Bytes 1
data size in DstDatf]
DstDat[] Receive In-out Receive data array Depends on data type, | -- -
(array) data array
RcvSize Number of | Qutput Number of receive data 0to 256 Bytes -
receive array elements actually
data array stored in DstDatf]
elements
-The data type (_sPORT) of destination port (Port)
Name Meaning Description Data type Valid range | Unit | Default
Port Destination Destination port _sPORT -
port
UnitNao Unit number | Unit number of Serial _eUnitNo _CBU_No00 to _CBU_
Comrmunications Unit _CBU_No13 MNo00
PhysicPortMe | Serial port Serial port number on USINT 1or2 - 1
nurnber Serial Communications
Unit
eSend/receive messages
[Overview of send/receive message]
256 bytes or less
Send message :SerialSend instruction  SrcDat]] Destination
Controller —F - = device
ST | Data | ED |
| ST | Data | ED |
-

L

Receive message
256 bytes or less

:SerialRcv instruction DstDat][]

*The set values shown below for the SCU Unit are stored in ST (Start Code) and ED (End

Code).
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I 9.2. Destination Device Command

9. Project File

This section explains the destination device command used in this project file.

9.2.1. Command Format
The command format of the destination device is as follows:
Variable Type | Data Code Remarks
ST Start code #16#40 Fixed
G9SP_Send
Command_
BYTE[0] #16#00 Fixed
BYTE[1] #16#00 Fixed
BYTE[2] #16#0F Fixed
BYTE[3] Fixed data #16#4B Fixed
BYTE[4] #16#03 Fixed
BYTE[5] #16#4D | Fixed
BYTE[6] #16#00 Fixed
BYTE[7] | .o #16#01 Fixed
BYTE[8] #16#aa Bits 00 to 07
BYTE[9] Communications | #16#bb Bits 08 to 15
BYTE[10] receive data #16#cc Bits 16 to 23
BYTE[11] #16#dd Bits 24 to 31
BYTE[12] Echo back #16#e0 Bit 7: Echo back
BYTE[13] #16#00 Fixed
BYTE[14] Checksum #16#ff Checksum (Leftmost)
BYTE[15] #16#gg Checksum (Rightmost)
BYTE[16] End code #16#2A Fixed
BYTE[17] #16#0D | Fixed

*The checksum is calculated based on ST and G9SP_SendCommand_BYTE[0] to [13].
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9.2.2.

Response Format

9. Project File

The response format of the destination device is as follows:

<Normal response>

Variable Type Data Value Remarks
ST Start code #16#40 Fixed
G9SP_Response | Data
Data[0] #16#00 Fixed (Response length (HL))
Data[1] Response length | #16#00 Fixed (Response length (LH))
Data[2] #16#C3 | Fixed (Response length (LL))
Data[3] End code #16#00 Fixed (End code (H))
Data[4] #16#00 Fixed (End code (L))
Data[5] Service code #16#CB | Fixed
Data[6] #16#aa Bits 00 to 07
Data[7] Communications | #16#bb Bits 08 to 15
Data[8] send data #16#cc Bits 16 to 23
Data[9] #16#dd Bits 24 to 31
Data[10] #16#ee Bits 00 to 07
Data[11] Safety input #16#1f Bits 08 to 15
Data[12] terminal data #16#0g Bits 16 to 19
Data[13] to [15] #16#00 Not used
Data[16] Safety input #16#hh Bits 00 to 07
Data[17] terminal data #16#ii Bits 08 to 15
Data[18] to [19] #16#00 Not used
Data[20] #16#)j Bits 00 to 07
Data[21] Safety input #16#kk Bits 08 to 15
Data[22] terminal status #16#0I Bits 16 to 19
Data[23] to [25] #16#00 Not used
Data[26] Safety output #16#mm | Bits 00 to 07
Data[27] terminal status #16#nn Bits 08 to 15
Data[28] to [29] #16#00 Not used
Data[30] to [39] #16#00 Safety input Safety input
terminal 01 terminal 00
#16#pp Safety input Safety input
. terminal 03 terminal 02
Safety input -
fglﬂlg al error #16#qq Safe_ty input Safe_ty input
terminal 17 terminal 16
#16#rr Safety input Safety input
terminal 19 terminal 18
Data[40] to [53] #16#00 Not used
Data[54] to [63] #16#ss Safety input Safety input
terminal 01 terminal 00
#16#tt Safety input Safety input
terminal 03 terminal 02
Safety output ;
:g&lgal error #16#uu Safe_ty input Safe_ty input
terminal 17 terminal 16
#16#vv Safety input Safety input
terminal 19 terminal 18
Data[64] to [69] #16#00 Not used
Data[70] to [71] Reserved #16#00 Not used
Data[72] #16#ww | Bit 7: Echo-back
Bit 0: Unit Normal Operating Flag
Data[73] #16#xX Bit 5: Function Block Execution

Unit Status and
echo-back

Error Flag

Bit 2: Safety 1/0 Terminal Error
Flag

Bit 1: Output Power Supply Error
Flag
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9. Project File

Variable Type Data Value Remarks
Data[74] , . #16#yy Rightmost byte
Data[75] Configuration 1D #16#zz Leftmost byte
Data[76] #16#aa First byte
Data[77] Unit Conduction | #16#bb Second byte
Data[78] Time #16#cc Third byte
Data[79] #16#00 Not used
Data[80] to [99] Reserved #16#00 Not used
Data[100] to [111] #16#dd Error Information Map 0
Present Error #16#ee Error Information Map 1
Information #16#f Error Information Map 10
#16#gg | Error Information Map 11
Data[112] Error Log Count | #16#hh | Error Log Count
Data[113] (Operation Log #16#ii Operation Log Count
Count)
Data[114] to [153] #16#]] Error code 1
#16#kk | Conduction Time first byte at
error
#16#I Conduction Time second byte at
error
#16#m | Conduction Time third byte at
Error Log (Error m error
Code: Conduction | : :
Time) #16#nn | Error code 10
#16#00 | Conduction Time first byte at
error
#16#pp | Conduction Time second byte at
error
#16#gq | Conduction Time third byte at
error
Data[154] to [193] #16#rr | Operation code 1
#16#ss | Conduction Time first byte at
error
#16#tt Conduction Time second byte at
error
Operation Log #16#uu | Conduction Time third byte at
(Operation error
Code: : :
Conduction #16#vv | Operation code 10
Time) #16#w | Conduction Time first byte at
w error
#16#xx | Conduction Time second byte at
error
#16#yy | Conduction Time third byte at
error
Data[194] Checksum #16#zz | Checksum (Leftmost)
Data[195] #16#aa | Checksum (Rightmost)
Data[196] End code #16#2A | Fixed
Data[197] #16#0D | Fixed

*The checksum is calculated based on ST and G9SP_ResponseData[0] to [193].
*The response length is calculated based on G9SP_ResponseData[3] to [197].
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<Error response>

9. Project File

Variable Type | Data Code Remarks
ST | Start code #16#40 Fixed
G9SP_Response
Data[0] Response #16#00 Fixed (Response length (HL))
Data[1] length #16#00 Fixed (Response length (LH))
Data[2] #16#09 Fixed (Response length (LL))
Data[3] End code #16#00 Fixed (End code (H))
Data[4] Data #16#00 Fixed (End code (L))
Data[5] Service code | #16#CB Fixed
Data[6] to [7] Data #16#aa Reserved (Specified by user)
Data[8] Checksum #16#bb Checksum (Leftmost)
Data[9] #16#cc Checksum (Rightmost)
Data[10] End code #16#2A Fixed
Data[11] #16#0D Fixed

*The checksum is calculated based on ST and G9SP_ResponseData[0] to [7].
*The response length is calculated based on G9SP_ResponseData[3] to [11].

@ Additional Information

For details, refer to Section 7 Communications with a Standard PLC Using an Option Board
in the G9SP-series Safety Controller Operation Manual (2922).

9.2.3.

Send/Receive Messages

Data are sent in sequence from ST of the command format.

Data are received in sequence from ST of the response format.

*Send message

l 40 ] oo | o0 | OF | 4B | 03 ]4D ] 00 | 01 |

..(Total of 19 bytes)

*Receive message 1 (at normal processing)

| 40 ] oo oo | c3]oo] 00| CB]| aa!

..(Total of 199 bytes)

*Receive message 2 (at error processing)

| 40 [ oo [ 00 [ 0900 [ 00]CB]J aa':

..(Total of 13 bytes)

32



9. Project File

I 9.3. Error Detection Processing

This project file detects and handles errors (1) to (3). For information on error codes, refer to
9.7 Error Status List.

NJ501-1500+ Destination device
CJ1W-SCu42

Serial cable

g D
3)

(1) Errors during execution of SerialSend/SerialRcv instructions (communications instruction
errors)
An error end of SerialSend/SerialRcv instruction due to an incorrect SCU Unit setting or
incorrect variable setting, etc is detected as a communications instruction error. The error is
detected with the error flag (Error) at the execution of an instruction.

(2) SCU Unit errors (Unit errors)
An error that prevents the SCU Unit from being ready for communications is detected as a
Unit error. This error is detected when a timeout occurs.

(3) Errors in the destination device (Destination device errors)
An error that occurs during communications with a destination device is detected as a
destination device error. Destination device errors include a transmission error caused by a
destination device's command error, parameter error, data error and an error that prevents
execution, character corruption or unmatched baud rate setting. The error is detected with
the response data which is sent from the destination device.
With this project file, the destination device error is detected when there is a difference
between a normal receive message (hereinafter referred to as a normal message) and an
error receive message (hereinafter referred to as an error message). (Refer to 9.2.3.
Send/Receive Message for details.)

Normal #40 . #0000C3 : #0000 #CB . 188Byte . Skl » #2A0D
message Start code : Response : Endcode : Service : Data : Checksum : Delimiter
(Normal " length © code : :
response) : : :

Error #40 . #000009 : #0000 : #CB . #@ . #= & #2A0D
message Start code : Response : Endcode : Service @ Reserve :@ Checksum : Delimiter
(Error * length ° code : data :
response) : : - :

33



I 9.4. Variables

9. Project File

The table below lists the variables used in this project file.

9.4.1.

External variables

These external variables are necessary to execute this program.

To use global variables, they must be declared in each program.

’% Additional Information

With the Sysmac Studio, the data type is expressed as ARRAY][0..2] OF WORD when an
array is specified for a data type. However, a data type of an array is simplified in this

document (e.g. WORDI[3]).
It is possible to set either of the following to specify an array for a data type with the Sysmac

Studio.

‘ARRAY[0..2] OF WORD

"WORD [3]

In the example above, 3 WORD array elements are secured.

eVariables that are used

(1)These variables are used to operate and check this program.

Name Data type Description
This project file is started by changing from FALSE
Input_Start BOOL (OFF) to TRUE (ON).
Stores the execution results of this project file.
#16#FFFF: Default
#16#0000: Normal end
#16#FF01: SerialSend instruction error
Output_Status WORD #16#FF02: SerialRcv instruction error
#16#FF03: Destination device error (receive data
value error)
#16#FF04: Communications error (timeout
detection)
Stores the value of ErrorID and destination device
Output_ErrorCodel WORD error code for each instruction when an instruction
error occurs.
(Default: #16#FFFF)
Stores the value of ErrorIDEx and destination device
Output_ErrorCode2 DWORD error code for each instruction when an instruction
error occurs.
(Default: #16#FFFF FFFF)
SCU_Inport _SPORT S?]Tts the unit number and port number of the SCU
G9SP CommandData G9SP_Com | Sets the command sent to G9SP.
- mandFormat
Data obtained by converting G9SP_CommandData
Gé)s_II?ESendCommand BYTE[18] !nto a B_YTE array to be used in the SerialSend
- instruction.
G9SP_SendCommand WORD Checksum value (WORD) of the send data
_Checksum_ WORD
G9SP_SendCommand BYTE The leftmost byte data of the checksum value
_Checksum_HighByte (WORD)
G9SP_SendCommand BYTE The rightmost byte data of the checksum value
_Checksum_LowByte (WORD)
G9SP_ResponseData BYTE[199] BYTE array data received by the SerialRcv instruction
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9. Project File

(2)These variables of the SCU Unit are used in this program.

Name Data type Description
SCU_P2 NopSerialS SeriaISer)d instruction executi_ng flag:
~ = BOOL ON during data send operation and OFF when the send
endExecSta L2
operation is completed.
Receive completion flag:
SCU_P2_NopRcvCo BOOL ON when reception of data is completed and OFF when
mpleteSta storing the receive data in a variable specified with the
SerialRcv is completed.
SCU_P2_NopRevCn UINT Receive counter: Stores the size of the received data.

tSta

=\

Additional Information
For information on variables of the Serial Communications Unit, refer to 5-2 Device Variables

for CJ-series Unit and System-defined Variables (During Serial Gateway Mode) in the
CJ-series Serial Communications Units Operation Manual for NJ-series CPU Unit (Cat.No.

W494).

(3)This system variable is used in this program.

Name

Data type

Description

_Port_isAvailable

BOOL

Communications Port Enabled Flag

=\

Additional Information
For information on system variables when using the serial communications instructions, refer

to SerialSend and SerialRecv in Section 2 Instruction Descriptions of the NJ-series
Instructions Reference Manual (Cat. No. W502).

e Structure

The structures used in the external variables are shown below.

(1) _sPORT
Variable Meaning Description Data type Valid range Default
SCU_Inport | Destination Destination port _SPORT -
port
UnitNo Unit number | Unit number of SCU _eUnitNo _CBU_No000 to _CBU_No000
Unit _CBU_Nol15
PhysicP | Serial port Serial port number of | USINT lor2 1
ortNo number SCU Unit
(2)G9SP_CommandFormat
Variable Meaning Description Data type Valid range | Default
G9SP_Comman | G9SP Specifies command G9SP_Comm | -
dFormat command data sent to G9SP. andFormat
setting
FixationAreal | Fixed area 1 Sets the fixed data that | USINTI[8] Fixed -
cannot be changed by
the user.
SendData User Sets communications USINTI6] #16#00 to -
specification receive data and echo 16#FF
area back data that can be
changed by the user.
CheckSum Checksum Sets a checksum value. | UINT #16#00 to -
area #16#FF
FixationArea2 | End code Sets the end code USINTI[2] Fixed -
area (#16#2A0D).
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9.4.2. Internal Variables
These internal variables are necessary to execute this project file.

9. Project File

They can be used only in this program.

eVariables for internal processing

These function blocks are used in this program.

Name

Data type

Description

G9SP_SerialSend_Instance

SerialSend

The instance of the SerialSend instruction

G9SP_SerialRcv_Instance

SerialRcv

The instance of the SerialRcv instruction

G9SP_RcvWait_Timer

TON

Data receive waiting timer. Normally, the SerialRcv
instruction is executed after the reception of data is
completed (after SCU_P2_NopRcvCompleteSta is
turned ON). This timer is used to execute the
SerialRcv instruction after a certain period of time
after completion of the send processing even if
completion of the receive operation cannot be
detected. (Setting value: 200 ms)

G9SP_Check_Timer

TON

G9SP send/receive completion check timer. This
timer operates after Input_Start is turned ON until
send/receive operations are completed. A timeout
error occurs when this timer is turned ON. (Setting
value 20 seconds)

e\ariables that are used

These variables are used in this program.

Name Data type Description
GISP_ResponseData_ OK | BOOL Turns ON when this program receives a normal
response.
G9SP_Error End BOOL Turns ON an error occurs after executing this program.
Serial communications executing flag.
GISP_Excuting BOOL Turns ON from when Input_Start is turned ON until

when the normal end (G9SP_ResponseData_OK) or
the error end (G9SP_Error_End) is turned ON.

G9SP_SerialSend_Excute

SerialSend instruction execution flag.

BOOL Turns ON during execution of the SerialSend

instruction (until Done is turned ON).

Data sending flag.
Turns ON after the SerialSend instruction is completed

GISP_SerialSend_Wait BOOL until the data send processing is completed (until

SCU_P2_NopSerialSendExecSta is turned OFF).
. Data send completion flag.

GISP_SerialSend_End BOOL Turns ON when the data send processing is completed.
SerialSend instruction error flag.

G9SP_SerialSend_Error BOOL Turns ON when the SerialSend instruction ends in an
error.
SerialRcv instruction execution flag.

G9SP_SerialRcv_Excute BOOL Turns ON during execution of the SerialRcv instruction
(until Done is turned ON).
Data receive completion flag.

G9SP_SerialRev_End BOOL Turns ON when the data receive processing is
completed.
SerialRcv instruction error flag.

G9SP_SerialRcv_Error BOOL Turns ON when the SerialRcv instruction ends in an
error.

GISP_TimeOUT BOOL G9SP send/receive timeout flag.

Turns ON when the G9SP_Check_Timer times out.
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9. Project File

Name Data type Description
. Receive data error flag.
GISP_ReceiveData_error | BOOL Turns ON when the receive data is not normal.

I 9.5. Ladder Program

9.5.1.

Ladder Program Function Configuration

The functional configuration of this program is as follows

Major Minor classification Description
classification

1. Initialization | 1.1. SCU Unit setting Preparation for communications.
processing 1.2. Setting the G9SP command Variables to be used are cleared

data and initialization settings are

1.3. Generating a checksum performed.
1.4. Converting the send data

(USINT—BYTE)
1.5. Initializing the response data

area and status
1.6. Turning ON the serial

communications executing

flag and enabling the monitor

timer (20 seconds)

2. Managing 2.1. Generating a SerialSend The SerialSend instruction is
the instruction execution flag executed and the program waits
SerialSend 2.2. Executing the SerialSend for the completion of data send
instruction instruction operation.
executing 2.3. Checking for the SerialSend The error status is stored in the
status instruction error status area when the operation

2.4. Waiting for data send ends in an error.
completion

2.5. Checking for data send
completion

2.6. Saving the error status

3. Managing 3.1. Generating a SerialRcv The SerialRcv instruction is
the SerialRcv instruction execution flag executed and the program waits
instruction 3.2. Executing the SerialRcv for the completion of data receive
executing instruction operation.
status 3.3. Checking for SerialRcv The error status is stored in the

instruction error status area when the operation
3.4. Checking for data receive ends in an error.

completion
3.5. Saving the error status

4.End 4.1. Checking the response data The receive data is checked.
processing 4.2. Generating an error flag The error flag is turned ON when

an error occurs.
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9. Project File

9.5.2. Explanation on Each Functional Component
This section shows the details on the functions of this program.

1. Initialization processing

1. Initialization processing
1.1, SCU Unit setiting

Input_Start
— 1]
1 1 SCU_Inport.UnitNo:=_CBU_No0C:; -
SCU_Inport.PhysicPortMo:=USINT#2; ﬁ
o
No. Overview Description
1.1. | SCU Unit setting Sets the Unit number and serial port number of the SCU Unit
in the SCU_Inport structure.
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1.2, Setting the GSSP command data

Input_Start

—{1—1]

9. Project File

T

0

G95P_CommandData. FixationAreal|0]:=USINT#1e#00;
GS5P_CommandData.FixationAreal[1]:=USINT#16#00;
G95P_CommandData.FixationAreal[2]:= USINT#16#0F;
G95P_CommandData. Fxationdreal [3]:=USINT#16%#4E;
= G95P_CommandData.FxationAreal [4]:=USINT=16%03;
& GO5P_CommandData.FixationAreal [5]):=USINT#16#4D;
GS5P_CommandData.FixationAreal[6]:=USINT#1e#00;
G95P_CommandData. FixationAreal[7]:=USINT#16#01;

Lo

PSR
T W s

=95P_CommanaDatasendDatal]:=USINT#1o=00;
18] GY5P_CommandData SendData[1]l:=USINT#16#00:
G95P_CommandData SendDatal2]:=USINT#16500;
14 GS5P_CommandData.SendDatal3]:=USINT#16#00;
13} GI95P_CommandData.SendData[4]:=USINT#16#80;
G95P CommandData.SendData5]:= USINT#16#00;
G9SP_CommandData. FixationArea2[0]:=USINT#16#2A;
GE5P_CommandData.FixationArea2[1]:=USINT=16#00;

1.3, Generating a checksum

Input_Start

—{1—1]

W

1 G95P_CommandData.Checksum:=USINT#16#40

2 +(E95P_CommandData.FixationAreal[0]
3 +G95P_CommandData.FixationAreal[l]
4 +G95P_CommandData.FixationAreal[2]
¥]

+G95P_CommandData.FixationAreal[3]
2 +G95P_CommandData.FxationAreall4]
7 +G95P_CommandData. FixationAreal[S]
g +G95P_CommandData.FxationAreal[g]
9 +G9SP_CommandData.FixationAreal[7]
+G9SP_CommandData.SendDatal0]
+G95P_CommandData.SendData[l]
+(G95P_CommandData.SendDatal2]
+(G95P_CommandData.SendData[3]
14 +G95P_CommandData.SendData[4]
15 +G95P_CommandData.SendDatal5]:
16 G9SP_SendCommand_Checksum_WORD:=UINT_TO_WORD
17| (G95P_CommandData.CheckSum);

No. Overview

Description

1.2. | Setting the G9SP
command data

Sets a command sent to GOSP.

Data in the red frame are communication receive data and
echo back data that can be changed by the user. Any value
can be set.

1.3. | Generating a
checksum

Calculates the checksum value of the set command data.
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14, Converting the send data (USINT—BYTE)

Input_Start

—q1}

—3]

1 EN
S5P_SendCommand_Chedsum_WORD—In
USINT#2—{InPos
G95P_SendCommand_Checksum_HighByte—{InOut

MoveDigit

ENO

— Fnier Variohie

— IOt =GI5P_SendCommand_Checksum_HighByte

USINT#0—

InOutPos

USINT#2— Size

MoveDigit

G95P_SendCommand_Checisum LowByte—{InDut

EN END

2
DEBSF'_S:':ntr."r'rr‘nrd_Cher_lz.u’T_wDrd— in p=Enter Varioble

USINT#0—InPos

USINT#0— InOutPos
USINT#2—Size

e IOt = GE5P_SendCommand Checksum_LowByte

a

GI95P_SendCommand_BYTE[Q):=USINT_TO_BYTE
(G35P_CommandData.FixationAreal[0])
GY95P_SendCommand_BYTE[1]:=USINT_TO_BYTE
(GH5P_CommandData.FixationAreal[1])
GY5P_SendCommand_BYTE[2]:=USINT_TO_BYTE
(G95P_CommandData. FixationArsall2]k
G95P_SendCommand_BYTE[3]:=USINT_TO_BYTE
{GBSP_CommandData.FixationAreal[3]k
G9SP_SendCommand_BYTE[4]:=USINT_TO_BYTE
(GYSP_CommandData. FixationAreal[4]k
G95P_SendCommand_BYTE[S):=USINT_TO_BYTE
(GOSP_CommandData.FixationArsal[5])
GI5P_SendCommand_BYTE[6):=USINT_TO_BYTE
(G95P_CommandData.FixationAreal[6]);
GY95P_SendCommand_BYTE[7]:=USINT_TO_BYTE
(GY5P_CommandData.FixationAreal[7]k
G95P_SendCommand_BYTE[8):=USINT_TO_BYTE
(G95P_CommandData.SendData[0]):
G95P_SendCommand_BYTE[9):=USINT_TO_BYTE
(GOSP_CommandData.SendData[1]):
GI5P_SendCommand_BYTE[10]:=USINT_TO_BYTE
{GOSP_CommandData. SendDatal2])
G9SP_SendCommand_BYTE[11]:=USINT_TO_BYTE
(G35P_CommandData.SendData[3]):
G95P_SendCommand_BYTE[12]:=USINT_TO_BYTE
(G9SP_CommandData.SendData[4]);
GYSP_SendCommand_BYTE[13]:=USINT_TO_BYTE
(G9SP_CommandData. SendDatal5])
G95P_SendCommand_BYTE
[14]:=GS5P_SendCommand_Checksum_HighByte:
G95P_SendCommand_BYTE
[15]:=GY95P_SendCommand_Checksum_LowByte;
GY95P_SendCommand_BYTE[16):=USINT_TO_BYTE
(G95P_CommandData. FixationArea2[0]):
G95P_SendCommand_BYTE[17]:=USINT_TO_BYTE
(GESP_CoemmandData.FixationAreaZ[1])

9. Project File

L
No. Overview Meaning
1.4. | Converting the send | Converts the set command data and calculated checksum

data
(USINT-BYTE)

instruction.

value into a BYTE array to set them for the SerialSend
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1.5, Intializing the response data area and status

put_Start
{1}
GY5P_RespanseData—1
MOVE MOVE
EN ENO EN ENO JZJ
WORD#168FFFF—In  Qutf—Output Ststus  WORDRLGSFFFF—In  Qui—0Output_ErmorCooeEl
MOVE
[n?w‘lo EN ENO)
RDEIEEFFFFFFFF—In  Outj—Output_ErrorCodel
1.6, Tumning ON the serial communications executing flag and enabling the manitor timer {20 seconds)
Input_Start G&5P_Ermor_End GI35P_ResponseData_OK
—itl 1/} i/l
GYSP_Excuting GESP_Check Timer
|} TON
In Q—{ :
TIME*205— PT ET|—Enter Var O
GESP_Excuting
MOVE GS5P_TimeOUT
1 N ENO &
QRDI G#FFJ4—{In EOJt—c_'.:_'._E'..'J'.J'. et
No. Overview Meaning
1.5. | Initializing the Initializes the response area and status area. The status area
response data area | is initialized to #16#FFFF.
and status
1.6. | Turning ON the Turns ON G9SP_Excuting that indicates the serial
serial communications are in progress.
communications G9SP send/receive completion check timer
executing flag and (G9SP_Check_Timer) is operated to detect a timeout.
executing the When the G9SP send/receive completion check timer times
monitor timer (20 out, G9SP_TimeOUT is turned ON and the error status is
seconds) stored.
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2. Managing the SerialSend instruction executing status

2. Manag|ng the SeriaiSend instruction executing status
2.1 Generating & SerialSend instruction execution fiag
nput_Start SCU P2

2 _MopSeralSendExecSta _Port_isAvailable

GI5P_SeriaiSend _End GOSP_SerialSend Wai
— | i1 il

|/ |/

GYSP_SerialSend Excute
1 1
| |

GE5P_SerialSend_Excute
I,

9. Project File

G95P SerialSend_Instance.Done GO9SR _SerialSend_Ermor GESP_Ewcuting
1 | #] ] 41 [ |
1 141 171 11

2.2, Executing the SerialSend instruction

G352 _SerizlSend_instance
SeriaiSend

GISP_SeriaiSend_Excute
I L

1| Execuie Done
Port Buusy |—.
GS5P_SendC SreDat Error|—Ent
SendSize  EmorD—
ErroriDEx |—.

2.3, Checking for the SeriaiSend instruction error

GOSP_SerialSend Excute GOSP_SerialSend Instance.Error
1 1 1 1

G95P_Error_End

GI5P_Excuting
I 1

L

GO5P_SerialSend_Emor
L

i/}

1T 1 1 1 \ S
GI5P _SenaiSend_Ermor
N
24, Waiting for data send completion
GOSP SeriaiSend Excute  GSSP_SerialSend End GS5P SeraSend Emor GUSP_Excuting GI5P_SerlalSend_Wait
1i | 1 71 i 11 F i
11T 1/t 17T 11 1.7

GISP_SerialSerd Wait
| L
1 T

2.5, Checking for data send completion

GISP SerialSend Wait SCU_PZ NopSerialSendExecsta
I | | |
1T Y

GESP_ixlt..'_iﬁg GI5P_SerialSend_End
]

GFSD,Ee; arblEeru_E" d

)
10 LI

No. Overview Meaning
2.1. | Generating a Turns ON G9SP_SerialSend_Excute and starts the
SerialSend instruction | SerialSend instruction execution processing if the
execution flag SerialSend instruction executing flag is not turned ON.
Turns OFF this flag when Done flag of the SerialSend
instruction is turned ON.
2.2. | Executing the Executes the SerialSend instruction.
SerialSend instruction
2.3. | Checking for a Turns ON the G9SP_SerialSend_Error flag when Error flag
SerialSend instruction | of the SerialSend instruction is turned ON.
error
2.4. | Waiting for data send | Turns ON G9SP_SerialSend_Wait when
completion G9SP_SerialSend_Excute is turned OFF. When the
2.5. | Checking data send SerialSend instruction executing flag is turned ON, the send
completion processing is completed, G9SP_SerialSend_Wait is turned
OFF and G9SP_SerialSend_End is turned ON.
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2.6, Saving the error status

9. Project File

GOEP_SerialSend_Ermor
F=

MCVE

LI |
WORD=16#FF01—|

EN ENOY 1
In  Outj—Output_ Statu®

MOVE

GE5P_SerizlSend Instance BrorlD—{in  Outl—Cutput_ErmorCodel

EN ENO 'Ezj

MOVE
EN ENO

2
QP_S!r'a:Senﬂ_[nmnce.Error.'DEx—-En Out

Output ErrorCode?

No. Overview

Meaning

2.6. | Saving error status Sets the following status when the SerialSend instruction

ends in an error.

-‘Output_Status: #16#FF01

-‘Output_ErrorCodel: ErrorID of SerialSend instruction
-Output_ErrorCode2: ErrorlDEXx of SerialSend instruction

@ Additional Information

For information on the error status, refer to 9.7 Error Status List.
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3. SerialRcyv instruction execution management

3. Maraging the SerialRov Instruction executing status
3.1 Generating a SerfalRoy instruction execution flag
G95SP SerialSend End _Port_sAvajlable GSSP SerialRov_End SCU P2 MopRowCompleteSis
1] 11 1 Jisy 1
I T 1T 171 1 T -
GE5P_SerigiRov_Excute GESSP_Reviait Timer
| } TON
TIMES200ms— FT ET |—Enter Viariabie
GA5P _SeriaiRov_Instance.Done GISP_Excuting GO5P_SerialRov_Excute
___ |71 I L 3
140 Tt A
3.2, Executing the SerialRov instruction
GISP_SerialRcv Instance
GOSP_SeriaiRov_Excute SerialRov
! }- Execute Done|
Busy)
Error
DstDat)
ErroriD
ErmoriDEx}=Enier |
RevSize p—Enter ¥
3.3, Checking for SeralRev nstruction error
G95P_SerialRov_Extute GOSP_SerialRov_Instance.Error G958 _Error_End GI5P_Excuting GE5P_SerialRev_Ermar
Il F 1/1 F )
11 s, 17 S NS

G95P_SerfalRov_Error

No. Overview Description
3.1. | Generating a If G9SP_SerialSend_End is turned ON and the receive
SerialRcv instruction | completion flag is turned ON, Turns ON
execution flag G9SP_SerialRcv_Excute and starts the SerialRcv instruction
execution processing.
This flag is turned OFF when Done flag of the SerialRcv
instruction is turned ON.
If the receive completion flag is not turned ON for a certain
period of time (200 ms), G9SP_SerialRcv_Excute is turned
ON and the SerialRcv instruction is executed.
3.2. | Executing the Executes the SerialRcv instruction
SerialRcv instruction
3.3. | Checking for Turns ON the G9SP_SerialRcv_Error flag when the Error flag
SerialRcv instruction | of the SerialRcv instruction is turned ON.
error
3.4. | Checking for data Turns ON G9SP_SerialSend_End when

receive completion

G9SP_SerialRcv_Excute is turned OFF.
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34, Checking for data receive completion

GY5SP_SerialRov Excute GOSP_Serialficy Emror

9. Project File

GO5P_Responselata OK GASP ReceiveData_error GOSP_Excuting GESF’,SJE;E\FIW,EHI;&
L

{1} 171 i/t {/1 | 1 1)
GOSP_SerialRov_Ena
I ]
3.5 Saving the ernor status
G95P_SeralRoy_Error MOVE
: ; EN ENOD 1
WORD#168FFO2=—{In Oulf=—Output_Status

MOVE

EN END E]

GOSP _SerialRev InstanceFrrofD—Ir  Outl—Output ErrorCodel

(]

MOVE
EN EMNOY

2
QP_SE-’ aiRcy_Instance. ErrorlDEx—{In

Out

—Output_ErrorCodel

No. Overview Meaning
3.4. | Checking for data Turns ON G9SP_SerialSend_End when
receive completion G9SP_SerialRcv_Excute is turned OFF.
3.5. | Saving the error Sets the next status when the SerialRcv instruction ends in an

status

error.

‘Output_Status: #16#FF02

-‘Output_ErrorCodel: ErrorID of SerialRcv instruction
‘Output_ErrorCode2: ErrorIDEX of SerialRcv instruction

@ Additional Information

For derails on the error status, refer to 9.7 Error Status List.
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4. End processing

4, End processing
4.1, Checking If the response data is normal

GI5P SerialRcy_End = =
| | EN EN {El
BYTEF16HC3— Inl BYTEF16+00—Inl
GI5P ResponseDatalll— In2 GO9SP_ResponseData[3il—In2

GI5P_ResponseData OK Input_Start
[

| | 1]

GE5P_Responselata_OK
F i

[2] i = )
3yTEE1 620011 EYTES16=CE—Int

GY5P_ResponseData[4]=—In2 E95P_ResponseData[5]—In2

[2]

§os b

MOVE
@m EN END
16#0000—In Outp—Dulput_Status
MOVE
@a EN ENO
D#1620000—{in  Outf—Output ErrorCodel

MOVE

5 EN ENO
RO=16=00000000—1In  Outl—Cutput EmorCode?

No. Overview Meaning

4.1. | Checking if the Checks if the receive response data
response data is (G9SP_ResponseData[2] to [5]) is the same as the fixed
normal data. If they are the same, the following data are set.

Output_Status: #16#0000
Output_ErrorCodel: #16#0000
Output_ErrorCode2: #16#00000000
G9SP_ResponseData_OK: ON
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4.7, Smving the response dats ermor code
GY5P_SerialRov_End GISP_ResponseData_OK
I L 1 /1 EN ENO 1
17 177 i i
WORD#162FF03—In  Qut|—Output_Sta

]

G857 ReceveData_smor
O
MaveDigit WoveDigit
@7 EN ENO EN ENO
P ResponseDatalZl—{in L Enter Variobie GI5P_RespanseData[Sl—In | Enter Varioi
USINT#2—{InPos USINT#0—{nPos
Output_ErrorCadel—{InOut ———— InOut}—Output_ErrorCodel Output_ErorCodel—inOut ———— InOut}—Output_Erder
USINT=0—{InOutPas USINT#2—{InDutPos
USNTez—]52e USINT#z2—{size
MoveDigit MoveDigit
Bt :
P ResponseData[3}—In | £nter Variobie G35P_ResponseDatal4—in L Enter Voriot
USINT=0—InFos USINT=0—inPos
Output_ ErrorCode?—{InOut ———— InOutf—Output ErrorCode2 Output ErrorCodel—{nDut IOt p—Output_ Errgr
USINT=0—{1nOutPos USINT=2—inDutPos
usNT=2—{5ze USINT=2—{5ize
Wovweogh VioveDiot
@7 = ENO EN END
P RespanseDataf5l—in |~ Enter Variabie GOSP_ResponseData[7l—in | Enter Voriagl
USINT#0—{InPos USINT#0—InPos
Output_ErrorCodez—InOut TnOut—Output_ErrorCode? Output ErorCodel—in0ut ———— InOut—Outout Errgr
InOutPos USINT®E—InDutPos
USINT#2—Size USINT#2—{Sie
43, Generafting ar eror fiag
GESP_SEFISIﬂﬂ_EIW GESP.Error_End
11 \
GSSP_SerialRev_Error
il
) T |
T
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9. Project File

No.

Overview

Meaning

4.2.

Saving the response

data error code

If the comparison results are different in No. 4.1, the following
data are set.
Output_Status: #16#FF03
G9SP_ResponseData_error: ON
Output_ErrorCode: G9SP_ResponseData[5]+[2] (Service
code+Response length)
Output_ErrorCode: G9SP_ResponseData[7]+[6]+[4]+[3]
(Reserve data at error response+End code)

4.3.

Generating an error

flag

Turns ON G9SP_Error_End when an error occurs.
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I 9.6. Timing Charts

9. Project File

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

Pattern Normal Error end (1) Error end (2) Error end (3)
end Communications Unit error Destination Device
instruction error error
Command Normal Error Normal or error Normal
Destination Normal Normal or error Normal or error Error
device
Response Yes No No Yes

(1) Normal end

Input_Start - .

Serial communications being performed.

GOSP_SerialSend_Excute Execute SerialSend instruction.

G9SP_SerialSend_Error

Wait for the receive data.
E

Check if data is normal.

Wait for send data completion.

xecute SerialRcv instruction.

Completed data receive operation.
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9. Project File

(2) Error end 1 (Communications instruction error)
SerialSend instruction error SerialRcv instruction error

Input_Start Input_Start

GOSP_SerialSend_Excute G95P_SeralSend_Excute

SenalSend_Error G9SP_SerialSend_Ermror

GOSP_SerialSend_End GO9SP_SerialSend_End

SerialSend instruction error end

G9SP_SerialRcv_Error GOSP_SerialRcv_Error

€ _emo SerialSend instruction error end
nseData_OK

(3) Error end 2 (Unit error) (4) Error end 3 (Destination device error)

Input_Start
G9SP_SerialSend_Excute

GO9SP_SerialSend End
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I 9.7. Error Status List

9.7.1. SerialSend/SerialRcv instruction errors
This error occurs when the SerialSend/SerialRcv instruction ends in an error.
The status code (Output_Status) for each instruction error is shown below.
SerialSend instruction error: #16#FF01
SerialRcv instruction error: #16#FF02
Each error status is stored in the following.
ErrorID: Output_ErrorCodel, ErrorIDEx: Output_ErrorCode2
[Error status (error code) list]
*Qutput_ErrorCodel
Error code Name Meaning Assumed cause
1640400 Input Value Out of | An input parameter for an = An input parameter for an instruction
Range instruction exceadad the excesded the valid range for an input vari-
valid range for an input vari- able, Or, division by an integer of 0 occurred
able. Or, division by an inte- in division or remainder calculations.
ger of 0 ocourred in division
or remainder caloulations,
16#0406 llegal Data Posi- The data position specified | = The data position or data size specified for
tion Specified for an instruction exceeded an instruction exceeded the data area
the data area range. range.
1640407 Data Range The results of instruction + The results of instruction processing, such
Excaaded procassing exceaded the as the number of array alements, axceadad
data area range of the oul- the data area range of the output parameter,
put parameter.
1640400 lllegal Unit Specl- | The Unit specified for an + A Unit that does not exist in the Unit configu-
fied instruction does not exist. ration information was specifiad.
= A Unit that is in the Unit configuration infor-
mation was specified. but the Units does not
aclually exist in the Controller.
16/0800 FINS Error An error gccurred when a = An error occurred when a FINS command
FINS command was sent was sent or recelved.
or receaived,
1640801 FINS Port Already | The FINS port is being * The FINS port is being used.
in Usa used,
1640000 lllegal Serial Com- | The Sarial Communica- * The seral communications port for the
munications Made | fions Unit is net in the sarial Serial Communications Unit is nat set to the
communications mode mode expected by the instruction.
required to execute an
instruction,
*Qutput_ErrorCode2
Value Meaning
16#00000401 The serial communications mode is sef to Protocol Macro, NT Link, Echoback Test, ar
Serial Gateway Mode.
16#00000205 The serial communications mode is set to Host Link Moda.
16#00001001 The command is too long.
16#00001002 The command is too short.
168000071004 The command format is incorract,
16400001102 This is another parameter error.
16#00002201 The SerialSend or SerialRoy instruction is already in execution.
16400002202 The protocol is being switched, so execution is not possible.
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’% Additional Information
For details on the errors, refer to A-3 Error Code Details in the NJ-series Instructions
Reference Manual (Cat. No. W502).
For troubleshooting the errors, refer to 9-3 Troubleshooting in the CJ-series Serial
Communications Units Operation Manual for NJ-series CPU Unit (Cat.No. W494).

9.7.2. Destination Device Error
The error codes for destination device errors are shown below.
The status code (Output_Status) of the destination device error is #16#FF03.

[Destination device error code list]

9. Project File

Meaning Destination device Description
error code
ErrorCodel | Response #16#C3 Normal
rightmost length #16#09 Error response
#16#00 No response data
#16#xxX Other errors
ErrorCodel | Service code | #16#CB Both normal/error response
leftmost #16#xx (#CB is received)
Other errors
ErrorCode2 | End code #16#0000 Normal
rightmost H#1BHXXXX Incorrect command
ErrorCOde2 | Reserve data | #16#0000 Normal
leftmost at error H#1LEHXXXX Error state
response

-Destination device error record function
The response data from the Safety Controller include Present Error Information, Error
Log Count (Operation Log Count), Error Log (Error Code: Conduction Time), Operation
Log (Operation Code: Conduction Time), which are stored in
G9SP_ResponseData[100] and the subsequent variables.

Note that this project does not detect these errors.

’% Additional Information

For details and troubleshooting the destination device errors, refer to Section 13
Troubleshooting in the G9SP Series Safety Controller Operation Manual (Cat. No. Z922).
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m Error Codes

9. Project File

Error Error description Bit map in present error

code information

(hex) Map No. Bit No.
05 Force mode timeout Error Information Map 0 |4
o7 Invalid configuration Error Information Map 0 |6
08 System failure Error Information Map 0 |7
1 External test signal failure at Safety Input Error Information Map 2 |0
12 Internal circuit error at Safety Input Error Information Map 2 | 1
13 Discrepancy eror at Safety Input Error Information Map 2 (2
15 Overload detected at Test Output Error Information Map 2 |4
17 Stuck-at-high detected at Test Output Error Information Map 2 |6
18 Under current detected using Muting Lamp Error Information Map 2 |7
19 Over current detected at Safety Output Error Information Map 3 |0
14 Short circuit detected at Safety Output Error Information Map 3 | 1
B Stuck-at-high detected at Safety Output Error Information Map 3 |2
1C Dual channel viclation at Safety Output Error Information Map 3 (3
D Internal circuit error at Safety Output Error Information Map 3 |4
22 Output PS voltage low Error Information Map 4 |1
25 Output PS OFF circuit error Error Information Map 4 |4
26 Internal circuit error at Test Output Error Information Map 4 |5
33 Function block status error Error Information Map & |2
39 Internal NVS access error Error Information Map 7 |0
34 Unsupported expansion /0 unit Error Information Map 7 | 1
3B Expansion YO unit maximum connection number exceeded Error Information Map 7 |2
ac Expansion 11O unit configuration mismatch Error Information Map 7 |3
3D Expansion 11O bus error Error Information Map 7 |4
3E Unsupported option board Error Information Map 7 |5
3F Option board communications error, communications timeout Error Information Map 7 |6
40 Option board communications error, not mounted Error Information Map 7 |7
42 Memory cassette not inserted or incorrect memory cassette Error Information Map 8 |1
43 Memory cassette removed or access error Error Information Map & | 2
44 Internal NVS access errar during execution of memory cassette functions Error Information Map 8 |3
45 Restore model information mismatch Error Information Map & |4
46 Device password mismatch between restore memory cassette and unit Error Information Map 8 |5
47 Restore prohibit error Error Information Map & |6
48 Incorrect configuration data at restore Error Information Map & |7
49 Unconfigured unit at backup Error Information Map 9 |0
44 Unlocked unit at backup error Error Information Map 9 |1

m Operation Codes

Operation Operation description
code (hex)

o Power ON or emulating cycling power
02 Cut of box reset

04 Download

05 Lock/Unlock

06 Change Mode

o7 Start/stop of force mode

08 Change device password

09 Clear arror log

o4, Backup to Memaory Cassette

o Restore from Memory Cassette
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10. Revision History

10. Revision History

Revision Date of revision Revision reason and revision page
code
01 Aug. 1, 2013 First edition
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