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1. Related Manuals

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 NJ501-[][1[11] NJ-series CPU Unit Hardware User's Manual
NJ301-[][00
W501 NJS01-[I[0 NJ-series CPU Unit Software User's Manual
NJ301-[I000
W505 NJ501-[I[110 NJ-series CPU Unit Built-in EtherCAT Port User's
NJ301-[I[10 Manual
W504 SYSMAC-SE2[] Sysmac Studio Version 1 Operation Manual
W455 GRT1 series SmartSlice GRT1 Series Slice I/O Units Operation
Manual
W18E GRT1-ECT GRT1-series
EtherCAT Communication Unit Operation Manual




2. Terms and Definition

2. Terms and Definition

Terms

Explanation and Definition

PDO

Communications
(Communications
using Process Data
Objects)

This method is used for cyclic data exchange between the master unit
and the slave units

PDO data (i.e., I/O data that is mapped to PDOs) that is allocated in
advance is refreshed periodically each EtherCAT process data
communications cycle (i.e., the period of primary periodic task).

The NJ-series Machine Automation Controller uses process data
communications for commands to refresh I/O data in a fixed control
period, including 1/0 data for EtherCAT Slave Units, and the position
control data for Servomotors.

It is accessed from the NJ-series Machine Automation Controller in the

following ways.

*With device variables for EtherCAT slave I/O

*With Axis Variables for Servo Drive and encoder input slaves to which
assigned as an axis.

SDO

Communications

(Communications
using Service Data
Objects)

This method is used to read and write the specified slave unit data from
the master unit when required.

The NJ-series Machine Automation Controller uses SDO
communications for commands to read and write data, such as for
parameter transfers, at specified times.

The NJ-series Machine Automation Controller can read/write the
specified slave data (parameters and error information, etc.) with the
EC_CoESDORead (Read CoE SDO) instruction or the
EC_CoESDOWrite (Write CoE SDO) instruction.

Slave Unit

There are various types of slaves such as Servo Drives that handle
position data and I/O terminals that control the bit signals.

The slave receives output data sent from the master, and transmits
input data to the master.

Node address

An address to identify the unit connected to the EtherCAT.

ESI file
(EtherCAT Slave
Information file)

The ESI files contain information unique to the EtherCAT slaves in XML
format.

Install an ESI file into the Sysmac Studio, to allocate slave process data
and make other settings.




3. Remarks

3. Remarks

(1) Understand the specifications of devices 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 the risks of abnormal operation.

(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 users are 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 of or whole of this document
without the permission of OMRON Corporation.

(5) This document provides the latest information as of December 2012. The information
contained in this document is subject to change for improvement without notice.



3. Remarks

The following notation is used in this document.

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury. Additionally, there may be
severa property damage.

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

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure using the product safely.

IEI Precautions for Correct Use

Indicates precautions on what to do and what not to do to ensure proper operation and

performance.

’% Additional Information

Provides useful information.
Additional information to increase understanding or make operation easier.

Symbols

The circla and slash symbol indicates oparations that you must not do.
The specific operation is shown in the circle and explained in text.
This example indicates prohibiting disassembly.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for electric shock,

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a general precaution.

e P> D>

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 the SmartSlice (GRT1-ECT) of
OMRON Corporation (hereinafter referred to as OMRON) to NJ-series Machine Automation
Controller (hereinafter referred to as Controller) on the EtherCAT and provides the procedure
for checking their connection.

Refer to Section 7 Connection Procedure to understand the setting method and key points to
connect the devices via EtherCAT.



5.

5. Applicable Devices and Support Software

Applicable Devices and Support Software

I 5.1. Applicable Devices

The applicable devices are give below.

Manufacturer Name Model Version
OMRON NJ series CPU Unit NJ501-[1000
NJ301-[](][[]
OMRON SmartSlice EtherCAT GRT1-ECT
Communications Unit
OMRON SmartSlice Slice I/O Unit
Digital Input Unit GRT1-ID[](-1)
GRT1-1A4-]
Digital Output Unit GRT1-0OD[](-1) Versions
GRT1-ROS2 listed in
Analog Input Unit GRT1-AD2 Section 5.2
Analog Output Unit GRT1-DA2[] and higher
Temperature Input Unit GRT1-TS2P(K) versions
Counter Unit GRT1-CT1(-1)
Positioning Unit GRT1-CP1-L
Turnback Unit GRT1-TBR
GRT1-TBL
I/0 Power Feed Unit GRT1-PD2[]
GRT1-PD8(-1)
I/O Power Connection Unit | GRT1-PC8(-1)

=\

Additional Information

As applicable devices above, the devices listed in Section 5.2. are actually used in this
document to check the connection. When using devices not listed in Section 5.2, check the
connection by referring to the procedure in this document.

Additional Information

This document describes the procedure to establish the network connection. It does not
provide information about operation, installation nor wiring method of each device.

For details on the products (other than communication connection procedures) listed above,
refer to the manuals for the corresponding products or contact your OMRON representative.

Additional Information

You can connect devices with the versions listed in Section 5.2 or higher versions.

For devices whose versions are not listed in Section 5.2, versions are not managed or there
is no version restriction.

To connect a device whose model number is not listed in Section 5.2, use the same version
of the device that is listed.



5. Applicable Devices and Support Software

I 5.2. Device Configuration

The hardware components to reproduce the connection procedure in this document are as
follows.

Personal computer
(Sysmac Studio installed
OS: Windows7)

NJ501-1500
(Built-in EtherCAT port)

GRT1-ECT+
SmartSlice Units

Ethernet cable

% -. USB cable
Manufacturer | Name Model Version
OMRON CPU Unit NJ501-1500 Ver.1.03
(Built-in EtherCAT port)
OMRON Power Supply Unit NJ1W-PA3001
OMRON Sysmac Studio SYSMAC-SE2[][I[l | Ver.1.04
- Personal computer (OS:Windows7) -
- USB cable -
(USB 2.0 type B connector)
OMRON Ethernet cable (with industrial XS5W-T421-[IM[]-K
Ethernet connector)
OMRON SmartSlice EtherCAT GRT1-ECT Ver.2.1
Communication Unit
OMRON SmartSlice Digital Input Unit GRT1-ID8
GRT1-ID4
OMRON SmartSlice Analog Input Unit GRT1-AD2
OMRON SmartSlice Digital Output Unit GRT1-OD4
OMRON SmartSlice Analog Output Unit GRT1-DA2V
OMRON SmartSlice End Unit GRT1-END

El Precautions for Correct Use

The connection line of EtherCAT communication cannot be shared with other networks, such
as Ethernet or EtherNet/IP.
The switching hub for Ethernet cannot be used for EtherCAT.

Please use the cable of Category 5 or higher, double-shielded with aluminum tape and
braided shielding and the shielded connector of Category 5 or higher.
Connect the cable shield to the connector hood at both ends of the cable.

El Precautions for Correct Use

Update the Sysmac Studio to the version specified in this section or higher version using the
auto update function.

If a version not specified in this section is used, the procedures described in Section 7 and
subsequent sections may not be applicable. In that case, use the equivalent procedures
described in the Sysmac Studio Version 1 Operation Manual (Cat.No. W504).




5. Applicable Devices and Support Software

@ Additional Information

For information on the specifications of the Ethernet cable and network wring, refer to Section
4 EtherCAT Network Wiring in the NJ-series CPU Unit Built-in EtherCAT Port User's Manual
(Cat. No. W505).

’% Additional Information

The system configuration in this document uses USB for the connection between the
personal computer and the Controller. For information on how to install 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. EtherCAT Settings

6. EtherCAT Settings

This section provides specifications such as communications parameters and variable names
that are defined in this document.

Hereinafter, the SmartSlice is referred to as the “destination device” or “Slave Unit" in some
descriptions.

I 6.1. EtherCAT Communications Settings

The setting required for EtherCAT communications is as follows.

GRT1-ECT
Node address 01

I 6.2. Assignment of EtherCAT Communications

The following table shows the arrangement of the SmartSlice 1/0 Units.
Unit No. #1 #2 #3 #4 #5
Unit Type EtherCAT Unit Digital Digital Analog | Digital Analog | End
Input Input Input OQutput | Output | Unit

Unit Unit Unit Unit Unit
Model GRT1-ECT GRT1-l | GRT1-l | GRT1- GRT1- GRT1- GRT1-
D8 D4 AD2 OD4 DA2V END

I/0O range setting of the Analog I/O Units

GRT1-AD2 GRT1-DA2V
I/O range 0 to 5V (Default) 0 to 5V (Default)
I/0O range setting method ON: Set with the DIP switch. ON: Set with the DIP switch.

The device variables of the destination device are allocated to Controller's device variables.
The relationship between the device data and the device variables is shown below.

mOutput area (Controller — Destination device)

Destination device data Device variable name Data type
#4 GRT1-OD4 Output 0 E001_DO001 BOOL
#4 GRT1-OD4 Output 1 E001_DO002 BOOL
#4 GRT1-OD4 Output 2 E001_DO003 BOOL
#4 GRT1-OD4 Output 3 E001_DO004 BOOL
#5 GRT1-DA2V Output 0 | E001_AOO001 INT
#5 GRT1-DA2V Output 1 | E001_AO002 INT




mInput area (Controller — Destination device)

6. EtherCAT Settings

Destination device data Global variable name Data type
#1 GRT1-ID8 Input 0 E001_DIO01 BOOL
#1 GRT1-ID8 Input 1 E001_DI002 BOOL
#1 GRT1-ID8 Input 2 EO001_DIOO03 BOOL
#1 GRT1-ID8 Input 3 EO001_DI004 BOOL
#1 GRT1-ID8 Input 4 EO001_DIO05 BOOL
#1 GRT1-ID8 Input 5 E001_DIO06 BOOL
#1 GRT1-ID8 Input 6 E001_DIOO7 BOOL
#1 GRT1-ID8 Input 7 EO001_DIO08 BOOL
#2 GRT1-ID4 Input 0 EO001_DIO09 BOOL
#2 GRT1-ID4 Input 1 EO001_DIO10 BOOL
#2 GRT1-ID4 Input 2 EO001_DIO11 BOOL
#2 GRT1-ID4 Input 3 EO001_DI012 BOOL
#3 GRT1-AD2 Input 0 E001_AI001 INT
#3 GRT1-AD2 Input 1 EO001_AI002 INT
mDetails of the status allocation (Controller < Destination device)
Destination device data Global variable name Data type
Communications Unit status E001_Communication_Unit_Status | WORD
Slice I/O Bus o
o E001_Bus_Communication_Error BOOL
communication error flag - - -
Slice 1/0 Unit warning , i
EO001_Unit_Warning BOOL
flag
Slice 1/0 Unit alarm flag EO001_Unit_Alarm BOOL
Unit maintenance flag E001_Unit_Maintenance BOOL
Automatic restore ,
monitor flag EOO1_Restore_Monitor BOOL
Communication Unit )
error flag EO001_Unit_Error BOOL
I/O refreshing flag E001_Refreshing BOOL

10



Connection Procedure

7. Connection Procedure

This section describes the procedure for connecting the Controller to the SmartSlice via

EtherCAT.

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

I 7.1. Work Flow

The following is the procedure for connecting to the EtherCAT.

| 7.2. Setting Up the SmartSlice

|
| 7.2.1 Hardware Settings

!

| 7.3. Setting Up the Controller

!

7.3.1 Starting the Sysmac Studio and
Setting EtherCAT Network
Configuration

!

7.3.2 Setting the Device Variables

!

7.3.3. Transferring the Project Data

!

| 7.4. Connection Status Check

!

7.4.1 Checking the Connection Status

!

7.4.2 Checking Data that are Sent and
Received

Set up the SmartSlice.
Set the hardware switches of the SmartSlice.
Set up the Controller.

Start the Sysmac Studio and set the EtherCAT
network configuration.

Set device variables to use for the EtherCAT Slave
Unit.

Transfer the project data from the Sysmac Studio to
the Controller.

Check the EtherCAT network connection status.

Confirm that EtherCAT communications are
performed normally.

Confirm that the correct data are sent and received.

11



7. Connection Procedure

I 7.2. Setting Up the SmartSlice
Set up the SmartSlice.

7.2.1. Hardware Setting
Set the hardware switches of the SmartSlice.

IE' Precautions for Correct Use

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

1 Make sure that the power supply
to the SmartSlice is turned OFF.

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

2 Refer to the right figure and @I

check the hardware switches
(6)\ omRron GRT1-ECT
located on the front panel of the S QRN N PWA S
SmartSlice EtherCAT l(ﬁ: :’!:__._,_, .{1‘:‘_2} = ERR
Communication Unit. AR e ore |
IN |
—pmit 1| g ﬂ
(2) e L ‘||_@
— [ 4 —ON /_/(8)
(3) ]FG Sl | @ =
————— E E 2 |nc
3 |ADR
’J = O |[almacx
5) ) LLJ LY ]
E4{ | LI f
! ut LANIT
I:_F: O +‘|.I" ,
fﬁ} I 9)
o of (v
- | o
fl:'::—«l ] +\f4 110)
gy of || v '
X_F DoV
s BT ||
No. Name Function
( ) EtherCAT connector
IN port
(2) Link/Activity LED IN
port
(3) Shielding Terminal
4) EtherCAT connector
OUT port
(5) Link/Activity LED
OUT port

12



7. Connection Procedure

Set the Unit's address of the EtherCAT
Slave.

Set a decimal node address between 0
and 99.

(6) Rotary switches

Refer to 7.4.1. Checking the Connection

(7) Indicators
Status for details.

Sets the I/O allocation method and
registers the 1/0 Unit configuration
information.

(8) | DIP Switch

SW1 (REGS):Create/enable registration
table.

SW2 (NC):Not used, set to OFF

SW3 (ADR):Automatic restore

SW4 (BACK):Backup trigger

Connect the power supply for the Unit's
internal circuits and the connected
SmartSlice I/O Units' internal circuits.

(g) Unit power supply
terminals

Connect the power supply for the
connected SmartSlice 1/0 Units' external
1/0.

(1 0) 1/0 power supply
terminals

3 Set the rotary switches (node
address setting switches) to 01.

omRon GRT1-ECT

4 Confirm that all DIP switch pins
are set to OFF (default).

ADR
x10 x1
» ON Pin 1 ON:Registered table is enabled
OFF:Registered table is disabled
O | [1REGS OFF to ON:Register I/O unit table
0 2|NC ON to OFF:Clear registered /O unit
Bl | [3ADR table
= Pin 2 OFF: Not used.
4|BACK Pin 3 OFF: Automatic restore disabled.

OFF to ON:When the SmartSlice /O
Units are replaced, the parameter
data that was backed up with the
BACK dipswitch is automatically
restored.

Pin 4 ON to OFF to ON in 3 s:
Parameter data of all connected
SmartSlice 1/0 Units is backed

up.

13



7. Connection Procedure

5 Set the DIP switch pins of the
Analog 1/0 Unit.

DIP Switch 6
Used to set olo
Input/output o
range. = o
onee ks
fele
A I S
] e |
o C 56 [
- I mEn | 60 _
s W) —— ==
= S
_ Pin No. Setting Specifications
GRT1-AD2 1 Input Terminal: Input range  |Default setting:All pins OFF
Pins1to 3 :OFF (Default) |2 setting for Inputs 0 and 1.
. 3
Pin 4 ‘ON 4 Input range setting method |OFF: Set using Setting Tool.
ON: Set using DIP switch. (The
DIP switch settings are
disabled when this pin is OFF,
i.e., when the Setting Tool is
used.)
GRT1-DA2V Note Default setting:OFF
Pin 1to 2 :OFF (DefaUIt) Pin No. Setting Specifications
Pin 3 ‘OFF (Fixed) 1 Set the output range for Default setting:All pins OFF
2 Outputs 0 and 1.
Pin 4 :ON 3 Reserved Fixed at OFF.
4 Set the range setting OFF: Set using Setting Tool.
method. ON:  Set using DIP switch.
Default setting:OFF

6 Mount the Units from the left in
the following order.

GRT1-ECT

GRT1-ID8

GRT1-ID4

GRT1-AD2

GRT1-OD4

GRT1-DA2V

GRT1-END

*For information on how to
mount Units, refer to 3-1-1
Connecting the
Communications Unit and Slice
I/0 Units in the SmartSlice
GRT1 Series Slice 1/0 Units
Operation Manual (Cat. No.
W455).

7 Connect the power cable to the
Unit power supply terminals and
/0 power supply terminals, and
connect the Ethernet cable to
the EtherCAT connector IN port.

14



7. Connection Procedure

8 Wire I/O for 7.4.2. Checking GRT1-1D8 GRT1-1D4

Data That Are Sent and 0 1 0 1
Received.

2 3 Y Vv
Connect a switch between input G G G G
terminal 7 and G of GRT1-ID8. 3 -

4 5 2 |
Connect a switch between input 6 7 O \ \Y
terminal 3 and G of GRT1-ID4. G G — g G G - |

Refer to the figure on the right

and connect DA output 0 of GRT1-DAZV GRT1-AD2
GRT1-DA2V to AD input 0 of RSV | RSV RSV | RSV
GRT1-AD2. RSV | rsy or | o+
*Wiring to the terminal block is RSV @ﬂ 0- 0-
necessary for 7.4.2. Checking VOr | vi+ AG | AG
Data That Are Sent and /'/
Received. Please note that the Vo- | VI- SHTOA| SHT1A
wiring is not necessary to RSV | RSV SHTOB | SHT1B

perform EtherCAT
communications.

15



I 7.3. Setting Up the Controller

7. Connection Procedure

Set up the Controller.

7.3.1.
Configuration

Starting the Sysmac Studio and Setting the EtherCAT Network

Start the Sysmac Studio and set the EtherCAT network configuration.
Install the software and USB driver in the personal computer beforehand.

1 Connect the Ethernet cable to
the built-in EtherCAT port
(PORT?2) of the Controller, and
connect the USB cable to the
peripheral (USB) port. As shown
in 5.2. Device Configuration,
connect the personal computer,

SmartSlice to the Controller.

Turn ON the power supply to the
Controller.

NJ501-1500

USB Cable <+—End cover

Ethernet

Power Supply Unit Cable

2 Start the Sysmac Studio.
Click the New Project Button.

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

L 2 offine
L =
E | WP New Project |

& Open Project

16



7. Connection Procedure

3 The Project Properties Dialog
Box is displayed.

*In this document, New Project
is set as the project name.

Confirm that the Category and
Device are correctly set in the
Select Device Field.

Select 1.03 from the Version
pull-down menu. Version
*Although version 1.03 is

selected in this document,
select the version you use.

4 Click the Create Button.

7 offline [B=) Project Properties
Project name

Author

New Project }

' Open Project
Comment
Type Standard Praject

gﬁg Import...

'}n Select Device
Category Controller
Device v - 1500

Version [1o1
m License —

= — Create

Standard Edition

5 The New Project is displayed.
The left pane is called Multiview
Explorer, the right pane is called

Toolbox and the middle pane is
¥ Progamming |
called Edit Pane. mros

Multiview Edit Pane Toolbox
Explorer

6 Double-click EtherCAT under New Project
Configurations and Setup in
the Multiview Explorer. new_Controller_0 M III

¥ Configurations and Setup
| 7 EtherCAT
p = CPU/Expansion Racks
«* I/O Map

17



7. Connection Procedure

7 The EtherCAT Tab is displayed
in the Edit Pane.

9, Configurations and Setup

Node Address|Network configuration

“ Master

8 Select Controller -
Communications Setup.

Controller  Simulation Tools  Help
Communications Setup...
Change Device

9 The Communications Setup
Dialog Box is displayed.
Select the Direct Connection via
USB Option from Connection
Type.

Click the OK Button.

[Bi| Communications Setup

'w Connection type
Select a method to connect with the Controller to use every time you go online.
‘O Direct connection via USB
1ne

>ne method from these options at every online connection.
rect connection via USB
irect connection via Ethemnet

B Remote connection via USE

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 ID when going online.
K Check forced refreshing when going offline.
¥ Response Monitor Time
Set the Response Monitor Time in the communications with the Controller.
2L

10 Select Online from the
Controller Menu.
A confirmation dialog 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  Teols  Help

Communications Setup...
Change Device

Cnline Ctrl+W
Ctrl+5hift+W

The CPU Unit has no name.

Do you want to write the project name [new_MNJ501_0] to the CPU Unit name? (Y/N)

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

Bl programming

& -

@ Additional Information

For details on the online connections to a Controller, refer to Section 5 Going Online with a
Controller in the Sysmac Studio Version 1 Operation Manual (Cat. No. W504).
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12

Right-click Master on the EC .

EtherCAT Tab Page of the Edit
Pane, and select the Compare
and Merge with Actual
Network Configuration.

Wirite Slave Node Address

Compare and Merge with Actual Network Configuration

Get Slave Senal Numbers

A screen is displayed stating
"Get information is being
executed".

-
Get information -

13

The Compare and Merge with
Actual Network Configuration
Pane is displayed.

Node address 1 and GRT1-ECT
Rev:2.0 are added to the actual
network configuration of the
comparison result.

Click the Apply actual network
configuration Button.

14

A confirmation dialog box is
displayed. Click the Apply

Button The network configuration on Sysmac Studio is replaced with the actual network configuration.
. The variable and other settings will be deleted.

Apply actual network configuration

Apply Cancel

Node address 1 and E001
GRT1-ECT Rev:2.0 are added
to the network configuration of

Llacias

=
the Sysmac Studio.
E001 ]
@ GRT1-ECT Rev:2.0
Click the Close Button.

Node AddressINetwork confiquration on Sysmac Studio

Close

15

Node address 1 and E001
GRT1-ECT Rev:2.0 are added <, Configurations and Setup

to the EtherCAT Tab Page in the
Edit Pane. EtherCAT x

Chl LT = < Ch (] dio

= Master

1 EOD1
GRT1-ECT Rev:2.0

19



7. Connection Procedure

7.3.2. Setting the Device Variables
Set the device variables used for the EtherCAT Slave Unit.

1 Select Offline from the Controller  Simulation Tools  Help
Controller Menu. l
Crl+W
Offline Ctrl+ Shift+W
The yellow bar on the top of the g

Edit Pane disappears.

&, Configurations and Setup

2 Select E001 from the EtherCAT
Tab Page of the Edit Pane.
The PDO map settings are
displayed on the right side of the

Master

Item name Value
T
]  GRI1-ECT Rev20 Eﬁ: :

GRT1-ECT

rroduct name GRT1-ECT EtherCAT Communication Unit f--
Revision 20

Node Address

Enable/Disable Settings

Pane_ Serial Number 0x00000000

L L1 b ——————

SOULEEEI Edit PDO Map Settings

Distributed Clock Enable 5
Reference Clock Not exist
Setting Parameters =
Backup Parameter Settings -—

3 The Edit PDO Map Settings ]
Window is dlSpIayed e PDO en Juded in 1st block of digital outputs: DODO1

Size :Input 16 [bit] / 11472 [bif]l  Index!Sizel Data type!PDO entry namelComment!
Qutput 0 [bit] / 11472 [bit]
| Fan Il

Set digital outputs.

Select Output 1st block of digital
outputs: DO001 to DO240 and
click the Add PDO Entry
Button.

Block of analog inputs: AIOO1 to AIO64

Add PDO Entry

oK Cancel

20



7. Connection Procedure

4 Register the output points of the e w

connected SmartSlice Digital —
1st block of digital cutputs / DO0O0L

Output Unit. 15t block of digital outputs / DOODZ
1t block of digital outputs / DOO03
1t block of digital outputs / DO00

3 1SL DIOCK OF digital DULPULS § LAOUUs

In this document, unit number 4 106 1st block of digital outputs / DO00G
. k07 1st block of digital outputs / DO007
is allocated to the GRT1-OD4 08 1st block of digital outputs / DO0OB
[ : 0x7000:09  1st block of digital cutputs / DO009
Dlgltal OUtpUt Unit. ThUS, there 0x7000:0A 1st block of digital outputs / DOO010
' 0x7000:0C  1st block of digital cutputs / DOD12

DO001 to DO00A4. 0x7000:0D 1st block of digital outputs / DO013

_ Ox7000:0F 1st block of digital outputs / DOOL4
Select items from 0x7000:01 1st 0x7000:0F 1st block of digital outputs / DOO15

o 0x7000:10 1st block of digital outputs / DO016
block of digital outputs / DO001 Ox7000:11 1st block of digital outputs / DO017
to 0x7000:04 1st block of digital DO001

. Data type : BOOL
OUtpUtS / DOOO4, and click the Comment : First block of digital outputs
OK Button.
Cancel

*To select multiple items, select
0x7000:01 1st block of digital
outputs / DO001, hold down the
Shift Key, then click 0x7000:04
1st block of digital outputs /

DO004.

5 Confirm that DO001 to DO004
are registered in the PDO

PDO Map PDO entri~. wded in 1st block of digitai

entries inCluded in 15'[ blOCk Of Process Data Size : Input 16 [bit] / 11472 [bit] Index | Size |Data typelPDO entry namel .
| 1 bit) [ BOOL [ DO00L | First bloc

Output 8 [bit] / 11472 i CO00L =
| 0x7000:02 1[bit] BOOL  DO0O2 First blod]
0x7000:03 1[bit] BOOL  DOO003 First blod]
0x7000:04 1[bit] BOOL  DO0G4 First blod
~0000:00 4 [bit] -

digital outputs DO001 to DO240. FmT )

Input 3rd block of digital inputs: DI481 to DI512 ble
Input g Editable

Add PDO Entry Delete PDO Entry

oK Cancel | Apply

6 Next, set the analog outputs.

PDO Map PDO entries included in Block of analog outputs: AO001 to /
Select Output Block of analog ess Data Sz 1/ tndex | Size [Data typelPDO ety ramel
outputs:AO001 to AO64 and SelectionIput/Outut
click the Add PDO Entry

Button.

Editable

Add PDO Entry
3 Cancel
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7 Register the output points of the

connected SmartSlice Analog
Output Unit.

In this document, unit number 5
is allocated to the GRT1-DA2V
Analog Output Unit. Thus, there
are 2 output points. Register
AO001 to AO002.

All output entries including
digital and analog outputs are
displayed. Scroll the screen and
select 0x7010:01 Analog
outputs / AO001 and 0x7010:02
Analog outputs / AO002, and
click the OK Button.

Set the digital input.

Select Input Block of digital
inputs:DI001 to DI240 and click
the Add PDO Entry.

[ ™
Edit PDO Map Settings =
p Setting

0x7002:1E 3rd block of digital outputs / DO510

0x7002:1F 3rd block of digital outputs / DO511
et [ NOS12

MW Ted hlark of

0x7010:01 Analog outputs / AOO01
0x7010:02 Analog outputs / AO002
UX/ULEUS  ANEIDG OUTPUTS / AUUUS
0x7013:04 Analog outputs / AODD4
0x701%05 Analog outputs / AODDS
0x701006 Analog outputs / AQDD6
0x7010:07 Analog outputs / AODO7
0x7010:08 Analog outputs / AOD08
0x7010:08 Analog outputs / AOD09
0x/7010:0A Analog outputs / AO010
0x7010:0B Analog outputs / AOO11
0x7010:0C Analog outputs / AO012

0701300 Analog outputs / AQO13
Ox7010:0E Analog outputs / ADO14
0x7010:0F Analog outputs / AOO15

0x7010:10 Analog outputs / AO016
AN Analon cbeoke [ AONTT

AC002

Data type : INT
Comment : Analog outputs

Process Data Size : Input 16 [bif] / 11472 [bit]

7. Connection Procedure

Cancel

PDO entries included in 1st block of digital inputs: DIOOL to
Index | Size |Data typelPDO entry namel

QOutput 40 [bit] / 11472 [bit]

2nd block of digital outps

3rd block of digital outputs: DO481 to DO51.

Add PDO Entry
oK Cancel
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7. Connection Procedure

9

Register the input points of the (8 £dit PDO Map Settings [E=NEENC)

connected SmartSlice Digital 15t block of digital inputs / DI0OL
i 1st block of digital inputs / DIOD2
Input Unit. 1st block of digital inputs / DIO0Z

1st block of digital inputs / DIO04
1st block of digital inputs / DIOOS
1st block of digital inputs / DIO0&

In this document, unit number 1 1ot block of digital inputs / DIOOT

is allocated to the GRT1-ID8 Lst block of digital inputs /' DIOOS
1st bleck of digital inputs / DIO09

Digital Input Unit and unit 0x6010:0A 1st black of digital inputs / DIO10
_ 15t block of digital inputs / DIO11

number 2 is allocated to 1st block of digital inputs / D012
o i Ox6010:0D 1t block of digital inputs / DI013

GRT1-1D4 Digital Input Unit. Ox6010:0E 1st block of digital inputs / D014
. . OxB010:0F 1st block of digital inputs / DIO15

Thus, there is a total of 12 input Ox6010:10 1st block of digital inputs / DIO16
. . Ox6010:11 15t block of digital inputs / DI017
points. Register DI001 to DI012. 0x6010:12 1st block of digital inputs / DIOL8
Select the entries from 0x6010:13 1st block of digital inputs / DI019

MM 1A 1ot hlack Af Azl ineade £ DINN

0x6010:01 1st block of digital SR

i Data type : BOOL

Inputs / DIO01 to 0x6010:0C 1st Comment : First block of digital inputs
block of digital inputs / D1012,

and click the OK Button.

10

Cancel
Set analog inputs in the same [Eeromsiae SRR 0 =
PDO entries incdluded in Block of analog inputs: AID01 to AID
Way' Process Data Size : Input 64 [bit] / 11472 [bit] Tndew | INata fmal PN Antns namal

SR LU WRRDAL UL 0:602001 16 bi [INT__[A1001 [ Anlog in
|

0x6020:02 16 [bii INT Al002 Analeg in

In Input Block of analog N
inputs:AlO01 to Al64, register e o gt s
0x6020:01 Analog inputs / AI001
and 0x6020:02 Analog inputs /
A I 002 " 3rd block of digital inputs: D481 to DI512 Editable
Confirm that all inputs are [ [mi | [Wiock af analog iputs: A o ADGA | [Edabie]
registered and click the OK
Button.

Input Communication Unit S

AddPDO Entry Delete PDO Entry

oK Cancel | Apply

11

Double-click 1/O Map under
Configurations and Setup on

the Multiview Explorer. III
new_NJ501_0

¥ Configurations and Setup

MNew Project

» i EtherCAT
# =1 CPU/Expansion Racks

3 Controller Setup

23



7. Connection Procedure

and Setup

12 The I/O Map Tab is displayed on
the Edit Pane.
Confirm that Node1 and the
Slave Unit is displayed in
columns under Position.

*To assign your own variable

name for the slave, click the

corresponding area and enter a

name.

13 Right-click Nodel and select
Create Device Variable.

Search
v Bxpand/Collapse All

Create Device Variable

=, Configurations and Setup

14 The Variable names and
Variable Types are automatically s
set.

Hobsl Vanables
SIbal Vanabies
SIobsl Vanables
Hobsl Vanables
sl Vanabier
SIGEal Vanables
Eob.l\l’.uabln
hobal Vanables
[Elabal Vanables
Hlobal Vatables

Unit Maintena

Hloby Vanables
okl Vanables
Iobal vanables
2lobyl vanables
okl Vanables
Slobal vanables
zlobyl vanables
Hobsl Vanables
Slobal vanables

lobal Vanables
shobal Vanables
Hobal Vanables
SIobal yarables
Jelabal Vanables
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7. Connection Procedure

@ Additional Information

The device variable names are created automatically from a combination of the device
names and the 1/O port names.

For slave units, the default device names start with an "E" followed by a sequential number
starting from "001".

@ Additional Information

Although the device variable names are automatically created by slaves in the example
above, they can be automatically created by 1/O ports.

Also, you can set any device variables.
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7. Connection Procedure

7.3.3. Transferring Project Data
Transfer the project data from the Sysmac Studio to the Controller.

/A WARNING

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.

After you transfer the user program, the CPU Unit is restarted and
communications with the EtherCAT slaves are cut off for a maximum of 45
seconds. During that period, the slave outputs behave according to the slave
settings. Before you transfer the user program, confirm that the system will not
be adversely affected.

1 Select Check All Programs T

Controller  Simulation T
from the Project Menu. ontroller  simulation  loc

Check All Programs F7
2 Check Selected Programs Shift+F7

2 The Build Tab Page is displayed
in the Edit Pane. e n

Confirm that “0 Errors” and “0 i | Program
Warnings” are displayed.

Location

3 Select Rebuild Controller from
the Project Menu. Project Controller Simulation  Too

Check All Brograms F7
Check Selected Programs Shift+F7

Build Controller F&
Rebuild Controller

4 Confirm that “0 Errors” and “0
Warnings” are displayed in the
Build Tab Page.

Location

5 Select Online from the

Controller  Simulati Tools  Hel
Controller Menu. ontrefier simulation  fools - TElp

Communications Setup...

Change Device

Cnline Ctrl+W
Cirl+5hift+W
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7. Connection Procedure

6 Select Synchronization from

the Controller Menu.

Controller  Simulation  Tools  Help
Ctrl+W
Cffline Ctrl+ Shift+W
Synchronization Ctrl+M

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 |Computer: Update DaController: Update D Controller: Data Name  [Compare]
4] L s 14.12 2012 11:1500]-

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.
K Do not transfer Special Unit parameters and backup parameters of EtherCAT slaves (out of synchronization scope).

E All data will be transferred because the controller has no data.

Transfer To Controller Close

A confirmation dialog is
displayed. Click the Yes Button.

A screen stating "Synchronizing"
is displayed.

A confirmation dialog is
displayed. Click the Yes Button.

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 from step 1.

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}

Synchronization

Synchronizing...

Cancel

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)

A

| Cumputer: Data Name  [Computer: Update DdController: Update D4 Lonui
NI501 14.12. 2012 11:15:09 |- -

+2 Name  [Compare]
A

Legend: | Synchronized

B Clear the present values of variables with Retain attribute (Valid for Transfer to Controller).
B Do not transfer the progral ce (Valid for Transfer to Controller). All data will be re-transferred when this option is changed.
E Do not tran<fa- nA backup parameters of EtherCAT slaves (out of synchronization scope).

The Synchronization process su

[R—
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7. Connection Procedure

I 7.4. Connection Status Check

Check the EtherCAT network connection status.

7.4.1. Checking the Connection Status

Confirm that EtherCAT communications are performed normally.

1 Check the LED indicators on the - T
Controller to confirm that the E.,.m.‘r [ ‘f] —‘
EtherCAT communications are

Lt |uum\:|. ) rI’ [
performed normally.

[ b

PORTZ
Emercar | e |
LI_HNL-MY

Built-in EtherNet/IP port
100Base-TX/10Base-T

Built-in EtherCAT port
100Base-TX

_'I
Etherneuie o (=
. . . | ieeaT= .
LED indicators in normal status. s o
) NEE AN EtherCAT master indicators
[NET RUN]J: Lit green
[NET ERR]: Not lit T 7 23 TR = s
I Lit EtherCAT communications are in progress.
. . + |/0 data is being input and output
[LI N K/ACT] b FIaShIng ye”OW Flashing EtherCAT communications are established.
Communications is in ene of the following
states
EtherCAT . * Only message communications Is funclion-
neTRUN | PUN Grean ing
" + Only message communications and 'O data
input operations are funclioning.
Mot lit EtherCAT communications are stopped.
* Power is OFF or the Unit is baing reset
+ There is a MAC address error, communica-
tions controller error, or other arror
ILit | There is an unrecoverabie error, such as a
ECAT | peon M L | narcware amor or an exception
MET ERR Red Flashing There is a recoverable error.
| There is no error. |
Lit The link is astablished.
Flashing A link is established and data is being sent and
EtherCAT : receivad
LINK/ACT LinkiActivity Yellow The indicator flashes whenever dala is sent or
received.
Mot lit The link is not established,
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7. Connection Procedure

2 Check the LED indicators of the
SmartSlice.
LED indicators in normal status.
[UNIT PWR]: Lit green
[I/O PWR]: Lit green
[RUNJ: Lit green
[ERR]: Not lit
[L/A]: Flashing
[TS]: Lit green
The LED indicators flash at the
same timing as those of the
Controller.

IN [ RUN UNITPWR [

[ ERR

L/A

C

[ 18 /o PWR [

LA

out

[ uniT PWR] indicator

Indicates the unit power supply state.

The unit power (24 Vﬁcﬁs supplied to the Slave. I

| (vo PWR] indicator

Indicates the I/O power supply state.

Color | State | Ci

OEC Lol poer OEE siate

I ON | The unit power (24 VDC) is sueﬂied to the Slave, I
S

| [RUN] indicator

Indicates the operation state.

Color | State | Contents
OFF [ Init state
Blinking | Pre-Operational state

Single flash | Safe-Operational state
ON | Operalional state |

For details on each state, refer to "2-5 Communication State Transitions" in Page 2 -7

Green

| (ERR] indicator

It indicates the information of an error.

Color
OFF | No error
Inking | Lommumcanon seting eror
Red | Single flash Synchronization error or communication data error
Double flash | Application WDT timeout
[ Flickering Boot error
[ON PDI WDT timeout

[ [(w/A] indicators

Indicates the communication state of the input side (IN) and output side (OUT)

FF. | Link not established in physical layver
Flickering | In operation after establishing link
ON [

| (s} indicator

Indicates the status of the SmartSlice 1/O system.

Color | State T Content
| No power supply
NIA OFF | Communication with SmartSlice /0 Unit has not started
| Overcurrent detected
| Flashing [

| SmartSlice 1/0 Unit added to the system
(every second) |

| Backup/Restore function operating:
Green Flashing | Restoring settings to SmartSlice /0 Unit, backup function
(every 0.5 second) | eperating

Communication with SmartSlice /0 Unit established
| Non-Tatal ComMUNICANon EMor CCoUITEd.
| Communication timeout

Flashing ' Verfication error occurred with registered table
| Different model unit detected after SmartSlice /0 Unit
Red | replacement
ON | Fatal communication error occurred

Failure occurred while restoring settings to /O unit or

Witfor2s | downloading I/0 unit settings
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7. Connection Procedure

7.4.2. Checking Data That Are Sent and Received
Confirm that the correct data are sent and received.

/A WARNING

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 turn OFF the power supply to the devices and confirm safety before I/O
wiring.
Read the safety related descriptions in manuals for the devices which you wire

and make sure to wire in an appropriate state.

1 Select Watch Tab Page from the View Insert Project Controller  Simulatiol
View Menu. Qutput Tab Page Alt=3
Watch Tab Page Alt+4
Cross Reference Tab Page Alt=5
2 The Watch Tab Page 1 Tab Page iS A, Build Tab Page CiOutput Tab Page [73 Watch Window (Project) ‘

IOnline valuel Modify | Datatype | | Uispiay format |

displayed in the lower section of the
Edit Pane.

3 Enter the following names to
monitor in the Watch Tab Page 1. To EO01_DO004

enter a new name, click the column EOOL_DIOOE
that says Input Name... E001_DIO12
E001_0O004 ECO1_AQOO01
EOO1_D|008 EQO1_AIDDL
EO001_DI012
E001_AO001
E001_AIO1

4 If the online value for EO01_DO004
is False, click TRUE in the Modify
Column.

Name |Online valuel Modify | Data type

EQ0L_DO004 False TRUE FALSE BOOL

N

Confirm that the online value is
changed to True.

Name [Online valuel

Modify | Data type

DAZV
drs

5 Confirm that the operation LED
indicator 3 of GRT1-OD4 is lit.
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7. Connection Procedure

Turn ON the switch connected

6 between input terminal 7 and G of 01
GRT1-ID8.
The operation LED indicator 7 is lit. 2 | 3
G| a
4 | s
7 Confirm that the online value of Name [Online valuel Modify | Data type
E001_DIO08 changes from False to True FALSE ~ BOOL
True. E001_DIO0S 25| TRUE FALSE [
g 8
Name 1Online viluel Modify | Data type
Tue FALSE  BOOL
E001_DIO0S ™| TRUE FALSE [
—
8 Turn ON the switch connected
between input terminal 3 and G of 0 1
GRT1-IDA4.
The operation LED indicator 3 is lit. vV Vi
G G
2 3=
V \Y
G G —
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7. Connection Procedure

Confirm that the online value of

9 IOnline valuel Modify | Data type
E001_DI0012 changes from False ~ |E001_DO004 True || FALSE | ERED
to True. E001_DI008 True TRUE FALSE BOOL
E001_DIO12 False TRUE FALSE BOOL
I1Online valuel Modify | Datatype |
E001_DO004 True || FALSE | RS
E001_DI008 True TRUE FALSE BOOL
E001_DIO12 True TRUE FALSE BOOL

E001_AOO0O01.

The online value of EO01_AO001
changes to 3000.

[E001_AOO001]:
GRT1-DA2V analog output 0

Confirm that 3000 or a value close
to it is set as the online value of
EO001_AIOO1. (Here, 2999 is set.)
[EOO01_AI001]:

GRT1-AD2 analog input 0

EQ01_AOOO1
EQOL_AIDOL

EQ01_AOO001
EQOL_AIDOL

L of] 000 JIINT |
-2 INT

IOnline valuel

Modify

Data type

[ Coootd o0 | i |
INT

2999
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8. Initialization Method

8. Initialization Method

This document explains the setting procedure from the factory default setting.
If the device settings have been changed from the factory default setting, some settings may

not be applicable as described in this procedure.

I 8.1. Controller

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

of the Sysmac Studio.

—Clear All Memory

CPU Unit Mame:
Model:
Area:

B Clear event log

' ™
Clear All Memory E=FENT

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

new_NJ501_0

MNJ501-1500

User Program

User-defined Valiables

Controller Configurations and Setup
Secunty Information

Settings of Operation Authonty(initialization at the next online)
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9. Revision History

Revision Date of revision Revision reason and revision page
code
01 Jan. 31, 2013 First edition
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