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Related Manuals

1. Related Manuals

To ensure system safety, make sure to always read and follow the information provided in all

Safety Precautions and Precautions for Safe Use in the manuals for each device which is
used in the system.
The table below lists the manuals provided by SANYO DENKI CO., LTD. (hereinafter referred
to as "SANYO DENKI") and OMRON Corporation (hereinafter referred to as "OMRON"),

which pertain to this guide.

Manufacturer Cat. No. Model Manual name
OMRON W500 NJ501-0ooo NJ-series CPU Unit
NJ301-oooo Hardware User's Manual
NJ101-oooo
OMRON W535 NX701-oooo NX-series CPU Unit
Hardware User's Manual
OMRON W593 NX102-oooo NX-series
NX102 CPU Unit
Hardware User's Manual
OMRON W578 NX1P2-oooo NX-series
NX1P2 CPU Unit
Hardware User's Manual
OMRON W501 NX701-oooo NJ/NX-series CPU Unit
NX102-oooo Software User's Manual
OMRON W502 NX1P2-oooo NJ/NX-series
NJ501-0ooo Instructions Reference Manual
OMRON W505 NJ301-oooo NJ/NX-series
NJ101-oooo CPU Unit Built-in EtherCATg Port
User's Manual
OMRON W507 NJ/NX-series CPU Unit
Motion Control User's Manual
OMRON W508 NJ/NX-series
Motion Control Instructions
Reference Manual
OMRON W503 NJ/NX-series
Troubleshooting Manual
OMRON W504 SYSMAC-SE2onoo | Sysmac Studio Version 1
Operation Manual
OMRON 1576 R88M-Ko AC SERVOMOTORS/SERVO DRIVES

R88D-KNO-ECT

G5-series WITH BUILT-IN EtherCATg
COMMUNICATIONS
User's Manual




1. Related Manuals

Manufacturer Cat. No. Model Manual name
SANYO M0011195 | RF2ooooHoo SANMOTION AC SERVO SYSTEMS
DENKI R ADVANCED MODEL TYPE F
with EtherCAT Interface Type H
For Rotary Motor, Linear Motor
Instruction Manual
SANYO M0010842 | — MOTOR SETUP SOFTWARE
DENKI SERVO SYSTEMS

Instruction Manual




2. Terms and Definitions

2. Terms and Definitions

The terms and definitions used in this guide are given below.

Term

Explanation and Definition

slave unit

A generic name for a device that performs EtherCAT communications
with an EtherCAT master. There are various types of slave units such as
servo drives that handle position data and I/O terminals that handle bit
signals.

object

An object consists of information such as data and parameters within a
slave unit. .

PDO communications
(Communications using
Process Data Objects)

One type of EtherCAT communications in which process data objects
(PDOs) are used to exchange information in a fixed cycle and realtime.
It is also called process data communications.

SDO communications
(Communications using
Service Data Objects)

One type of EtherCAT communications. It is a communications method
in which EtherCAT communications instructions are used to read and
write specified data (SDO data) between an EtherCAT master and slaves
whenever required.

PDO mapping

Association of objects used for PDO communications.

PDO entry

A pointer to an object used for PDO mappings.

function module

One of the functional units of the software configuration of a CPU Unit

Motion Control
Function Module

One of the function modules. This module performs motion control
according to the commands from motion control instructions that are
executed in a user program. It sends data to the EtherCAT Master
Function Module. (Abbreviation: MC Function Module)

EtherCAT Master
Function Module

One of the function modules. This function module communicates with
EtherCAT slaves as an EtherCAT master.

PLC
Function Module

One of the function modules. This module manages overall scheduling,
executes a user program, sends commands to the MC Function Module,
and provides interfaces to a USB/SD memory card.

motion control
instruction

An instruction that is defined as a function block to execute a motion
control function.

There are two types of motion control instructions: one is based on
function blocks for PLCopeng motion control and the other is specifically
developed for the MC Function Module. (Abbreviation: MC instruction)

PLCopeng

PLCopeng is an association that promotes IEC 61131-3.

It has its headquarters in Europe and a world-wide membership.
PLCopeng standardizes function blocks for motion control to define a
program interface for the languages specified in IEC 61131-3.
PLCopeng headquarter website: http://www.plcopen.org/

axis

A functional unit within the MC Function Module. An axis is assigned to
the drive mechanism in an external servo drive or the sensing
mechanism in an external encoder input slave unit.




2. Terms and Definitions

Term

Explanation and Definition

axis variable

A system-defined variable that is defined as a structure and provides
status information and some of the axis parameters for an individual axis.
An axis variable is used to specify an axis for MC instructions and to
monitor the command position, error information, and other information
for the axis.

ESI file
(EtherCAT Slave
Information file)

An ESI file contains information unique to EtherCAT slave units in XML
format. You can load an ESI file into the Sysmac Studio, to allocate
EtherCAT slave process data and make other settings.




3. Precautions

3. Precautions

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 a safety
circuit, in order to ensure safety and minimize the risk of abnormal occurrence.

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

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

It is prohibited to copy, to reproduce, and to distribute a part or the whole of this guide
without the permission of OMRON Corporation.

The information contained in this guide is current as of October 2018. It is subject to
change for improvement without notice.

The following notations are used in this guide.

Indicates a potentially hazardous situation which, if not avoided,

A WARN'NG may 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 property damage.

IE' Precautions for Correct Use

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

% Additional Information

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

Symbol

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




4. Overview

4. Qverview

This guide describes procedures for connecting and operating a SANYO DENKI AC Servo
Amplifier SANMOTION R ADVANCED MODEL TYPE F with EtherCAT Interface Type H
(hereinafter referred to as the "Servo Amplifier") using a motion control instruction (hereinafter
referred to as an "MC instruction") for an OMRON NJ/NX-series Machine Automation
Controller (hereinafter referred to as the "Controller”), as well as for checking the connection
status.

The explanations given in this guide assume the use of NX-series Controllers.

The Servo Amplifier is also referred to as the "Motion Control Device" or "slave unit" in some
descriptions.

Refer to Section 6. EtherCAT Settings and Section 7. EtherCAT Connection Procedure to
understand setting methods and key points to operate the Motion Control Device using
EtherCAT PDO communications. The MC_Power (Power Servo) is given as an example of an
MC instruction to check the operation in this guide.

The operation of motion control varies depending on the device you use. Make sure that you
understand Section 8. Restrictions on Motion Control before you design a system.

The scope of this guide covers the "connection check of the Motion Control
Device connected via EtherCAT using the MC_Power instruction”.

To use MC instructions and design a system not described in this guide, make
sure to always read and follow the information provided in all Safety
Precautions and Precautions for Safe Use in the manuals for each device you
intend to use in the system. Please note that some functions of the MC Function
Module may be unavailable, or available but different in behavior from OMRON
Motion Control Devices due to the different specifications between
non-OMRON and OMRON Motion Control Devices. Make sure to check Section
8. Restrictions on Motion Control in this guide when you design a system.

@ Additional Information

Both the settings and the operation check program described in 7.4. Controller Setup are
made in advance in the Sysmac Studio project file (hereinafter referred to as "the project file")
specified below. Refer to Section 9. Appendix 1: Procedures Using the Project File for
information on how to use the project file.
Obtain the project file with a latest version from OMRON Corporation.
The project file specified below has been created for NX-series Controllers. If you use
NJ-series Controllers, change the device information displayed in the Change Device Dialog
Box of Sysmac Studio.
Name File name Version
Sysmac Studio project file | P707_NX_ECAT_SanyoDK_RF2_V100.csm2 | Ver.1.00
(extension: csm2)




5. Applicable Devices and Device Configuration

5. Applicable Devices and Device Configuration

I 5.1. Applicable Devices
The applicable devices are as follows:

Manufacturer Name Model
OMRON NJ/NX-series CPU Unit NX701-17oo
NX701-1600

NX1P2-11oooo
NX1P2-10oooo
NX1P2-90oooo

NJ501-oooo
NJ301-12o0
NJ301-11oo
NJ101-10o0
SANYO Servo Amplifier Type F
RF2ooooHoo
DENKI
SANYO Servo Motors for Type F .
DENKI (Rotary Motor and Linear Motor)

IE' Precautions for Correct Use

In this guide, the devices with models and versions listed in 5.2. Device Configuration are
used as examples of applicable devices to describe the procedures for connecting the
devices and checking their connection.

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

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

@ Additional Information
This guide describes the procedures for establishing the network connection.
It does not provide information on operation, installation, wiring method, device functionality,
or device operation, which is not related to the connection procedures.
Refer to the manuals or contact the device manufacturer.

@ Additional Information
Contact SANYO DENKI CO., LTD. for Servo Motors connectable to Servo Amplifiers.



5. Applicable Devices and Device Configuration

I 5.2. Device Configuration

This guide describes the connection procedures using an NX-series Controller.
The hardware components to reproduce the connection procedures are shown below.
In this guide, only one axis of the Servo Ampilifier is used to connect the Servo Motor.

Personal computer
(Sysmac Studio and
SANMOTION Motor Setup

installed,

NX102-1200
(Built-in EtherCAT port)

Control power supply

RF2K24A0HLS

OS: Windows 10) Power Main circuit power H g
supply I =)
supply =
. LAN cable Ethernet cable ‘e =
& -; ||l @H
; sl
T AL-00689703-01 ]| K = f’%{
R2GA02D20FXCO00 : '
Manufacturer Name Model Version
OMRON NX series CPU Unit NX102-1200 Ver.1.30
(Built-in EtherNet/IP port)
— Power supply —
for the Controller (24 VDC)
OMRON Sysmac Studio SYSMAC-SE2ooo Ver.1.23
_ Personal computer .
(OS: Windows 10)
— LAN cable (STP (shielded,
twisted-pair) cable of Ethernet —
category 5 or higher)
OMRON Ethernet cable (with industrial XSEW-T421-0Ma-K
Ethernet connector)
SANYO . Rev.0x0000
DENKI Servo Amplifier RF2K24A0HL5 0000
SANYO
DENKI Servo Motor R2GA02D20FXC00
SANYO .
DENKI ESI file P0010959C01.xml
SANYO
DENKI SANMOTION Motor Setup Ver.1.13
SANYO L
DENKI PC communication cable AL-00689703-01

Control power supply (24 VDC)

Main circuit power supply (48 VDC)

IE' Precautions for Correct Use

Prepare the ESI file specified above beforehand.
To obtain the ESI file, contact SANYO DENKI CO., LTD.




5. Applicable Devices and Device Configuration

IE' Precautions for Correct Use

The connection line of EtherCAT communications cannot be shared with other Ethernet
networks. Do not use devices for Ethernet such as a switching hub.

Use an Ethernet cable (double shielding with aluminum tape and braiding) of Category 5 or
higher, and use a shielded connector of Category 5 or higher.

Connect the cable shield to the connector hood at both ends of the cable.

IE' Precautions for Correct Use

Update Sysmac Studio to the version specified on the previous page or to a higher version.
If you use a version higher than the one specified, the procedures and related screenshots
described in Section 7. and the subsequent sections may not be applicable. In that case, use
the equivalent procedures described in this guide by referring to the Sysmac Studio Version 1
Operation Manual (Cat. No. W504).

@ Additional Information
For information on specifications of Ethernet cables and network wiring, refer to Section 4.
EtherCAT Network Wiring of the NJ/NX-series CPU Unit Built-in EtherCATg Port User's
Manual (Cat. No. W505).

@ Additional Information

For information on power supply specifications of the Controller, refer to the NX-series NX102
CPU Unit Hardware User's Manual (Cat. No. W593).

@ Additional Information

For information on power supply specifications of the Servo Amplifier, refer to the
SANMOTION AC SERVO SYSTEMS R ADVANCED MODEL TYPE F with EtherCAT
Interface Type H For Rotary Motor, Linear Motor Instruction Manual (M0011195).

@ Additional Information

The scope of this guide covers the "connection check of the Motion Control Device
connected via EtherCAT using the MC_Power instruction”; hence, a regenerative resistor is
not used. If you connect a regenerative resistor, refer to 4.1 Control power supply,
Regeneration resistance, and Wiring protective ground and 12.2 Capacity Selection of
Regenerative Resistor of the SANMOTION AC SERVO SYSTEMS R ADVANCED MODEL
TYPE F with EtherCAT Interface Type H For Rotary Motor, Linear Motor Instruction Manual
(M0011195).



6. EtherCAT Settings

6. EtherCAT Settings

This section describes the parameter settings for EtherCAT communications and motion
control that are defined in this guide, and explains the relationship between motion control via
EtherCAT and its parameter settings.

I 6.1. Parameters

The parameters set in this guide are shown below.
Those parameters are set based on the connection using only Ax1 (axis) of the Servo

Amplifier.

6.1.1.

EtherCAT Communications Settings

The Servo Amplifier and Controller parameters required for EtherCAT communications are
shown below. Use the following settings when you perform 7.3.1. Hardware Settings and 7.3.2.
Parameter Settings.

Hardware settings

Setting item Servo Amplifier Remarks
Station alias address HI 0
(ADDR) Set the node address to 1.
LOW 1
Parameter settings
- Servo Amplifier
Setting item Controller
Ax1 Ax2 Ax3 Ax4
Enable destributed Enabled 0002: SYNCO Event
clock (DC-Synchronous | Synchronization
(SM2 Sync mode™) | (SYNCO)) (Synchronized with SYNCO
Hardware Signal)(Default)
Combined motor 0x049B — — —
code (Motor model: R2GA02D20F)
Combined sensor 0x0002 (1,000 P/R) — — —
resolution setting
Combined sensor 0x0101 (Asynchronous encoder | — — —
type (incremental system) 2.5 MHz
without multi turn output)
Enable axis setting 01: Enabled (Default) 00: 00: 00:
Disabled | Disabled | Disabled
Flag for the axis 10: Disable (Default)? 00: 00: 00:
between the Enable® | Enable® | Enable™
interlock mask
Positive limit switch 00: Always_Disable — — —
function (Default)
Negative limit switch 00: Always_Disable — — —
function (Default)
Emergency stop 0C:CONT6_ON™ - - -
function

*1  This parameter is set for Ax1.
*2  No emergency stop (EMR) state even when an error is detected at the other axes.

*3  Emergency stop (EMR) state when an error is detected at the other axes.
*4  The emergency stop function is enabled when general input CONT6 is ON.

10



6. EtherCAT Settings

6.1.2. PDO Mapping
To use motion control functions, you must map the objects that are required for those
functions to PDOs.
The PDO entries (objects) used in this guide are shown below.
Use the settings when you perform 7.4.2. PDO Map Settings.

M Precautions for Correct Use

Restrictions on PDO Mapping

The following restrictions are imposed on PDO mapping for the Servo Amplifier.

* The number of objects which can be mapped, are maximum 10 objects per axis for input
and output respectively.

- The size of objects are maximum 32 bytes per axis for input and output respectively.

* Must set the mapping data size per axis as even-bytes for input and output respectively.
If the data is odd byte, add 1 bit by using Padding object (OD:0x0000 SI:0) to make an
even-byte.

For more information on the restrictions on PDO mapping, refer to 2) PDO Mapping in 5.3
CoE Communication Area of the SANMOTION AC SERVO SYSTEMS R ADVANCED
MODEL TYPE F With EtherCAT Interface Type H For Rotary Motor, Linear Motor Instruction
Manual (M0011195)

@ Additional Information

For more information relating to 6.1.2. PDO Mapping and 6.1.5. Axis Settings for PDO
Entries, refer to Section 10. Appendix 2: MC Instructions and PDO Entries.

Output (Controller to Servo Amplifier)
Ax1

PDO Map PDO entries included in Qutputs{Ax1)
Process Data Size : Input 208 [bit] / 11472 [bit] Index | Size I|Datatypel PDO entry name |Commentl |

LR CE R A UM 0x5040:00 | 16 [bit] [UINT ] Controlword | ]

Selectionllnput/Outputl Name | Flag |l 0x607A:00 32 [bit] DINT Target position

— No option --- Ox60FF:00 32 [bit] DINT Target velocity

Qutput Outputs{Ax1) Editable Ox6071:00 16 [bit] INT Target torque
Ox6060:00 & [bit] SINT Modes of operation
Ox0000:00 8 [bit] -
Ox6OEC:D0 16 [bit] UINT Positive torque limit
Ox60E1:00 16 [bit] UINT Negative torque limit
ot e Ox60B8:00 16 [bit] UINT  Touch probe function

— MNo option -
Qutput Qutputs{Ax1) Editable

PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit] Index | Size IDatatypel PDO entry name |Commentl |
Output 160 [bit] / 11472 [bit]
Selection!Input/Output! MName | Flag |l
0 | —  Noopton — |
9 Output Outputs(Ax2) Editable
@ Output Outputs(Ax2) Editable

11



PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit]
Qutput 160 [bit] / 11472 [bit]

ection! Input/Output! Name | Flag |
[©Q  [—  lNooption |- |
[ ] Output Outputs(Ax3) Editable
9 Output Outputs{Ax3) Editable

Ax4
PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit]

Qutput 160 [bit] / 11472 [bit]
ection! Input/Output! Name | Flag |
@ |- [[Nooption [— |
9 Output Outputs(Ax4) Editable
@ Output Outputs(Ax4) Editable

Index

Input (Servo Amplifier to Controller)
Ax1

PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit]

Selection|Input/Cutput! Name | Flag Nl

( J

| Ox6064:00
¢ Ox6077:00
Oxe061:00
: Ox0000:00
| Oxe0B9:00
| Ox60BA:00
| OME0BC:00
¢ Ox60FD:00
100:00

No option -
Inputs(Ax1)  Editable

Mo option
Inputs{Ax1)
No option
Inputs(Ax1)

( J
(@]
@
(@]
@

AX2

PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit]
Output 160 [bit] / 11472 [bit]
Selection! Input/Qutput! Flag Il
'~ Nooption | -—
Inputs(Ax2)  Editable
Inputs(Ax2)  Editable

Index |

MName |

PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit]
Output 160 [bit] / 11472 [bit]
Selectionllnplutfo utput! Flag |l

Input
Input

Index |

MName |

Ax4
PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit]

Output 160 [bit] / 11472 [bit]
Flag Il

) = lINooption [~
Inputs(Ax4)  Editable
Inputs (A} Editable

Editable
Editable

Inputs(Ax3)
Inputs(Ax3)

Index

Selection!Input/Output! Name |

Index

Index |

| Size

| Size

Size
32 [bit] DINT
16 [bit] INT
& [bit] SINT
& [bit] ---

16 [bit] UINT
32 [bit] DINT
32 [bit] DINT
32 [bit] UDINT
16 [bit] UINT

Size

Size

Size

IData typel

IData typel

: |Data type!
R I T WARRL TR i ME 0x6041:00 | 16 [bit] | UINT |

|Data type!

IData typel

|Data typel

EtherCAT Settings

PDO entry name  |Comment! |

PDO entry name  |Comment! |

PDO entries included in Inputs(Ax1)

PDO entry name |Commentl
Status word

Position actual value

Torque actual value

Modes of operation display

Touch probe status

Touch probe position 1 pos...

Touch probe position 2 pos...

Digital inputs

Status word 1

PDO entry name |Commentl

|Commentll

PDO entry name

PDO entry name |Commentl

12



6.1.3.

Digital Inputs for Motion Control

6. EtherCAT Settings

Digital inputs such as the home proximity are required to perform motion control.

The following shows the setting items for the Servo Amplifier and connector settings for inputs
that are both required to use digital inputs. In this guide, the operation is checked after setting
the Servo Amplifier not to detect an error while disconnecting the external inputs.

Use the following settings when you perform 7.3. SANYO DENKI Servo Amplifier Setup.

General 1/0 connector settings

Pin No. Signal name Description Digital inputs
assignment
1(CONT1+)/ | External Latch Input 1 Set the signal function to o
2(CONT1-) "Always_Disable". Bit16: CONT1
3(CONT2+)/ | External Latch Input 2 Set the signal function to .
4(CONT2-) "Always_Disable". Bitl7: CONT2
5(CONT3+)/ | Positive Limit Switch Set the signal function to 0.
6(CONT3-) "Always_Disable". Bit18: CONT3
7(CONT4+)/ | Negative Limit Switch Set the signal function to A,
8(CONT4-) "Always_Disable". Bit19: CONT4
19(CONT5+)/ | Home Switch Set the signal function to SN
20(CONTS:) "Always_Disable". Bit20: CONT5
21(CONT6+)/ | Immediate Stop Input Set the signal function to be Bit21: CONT6
22(CONT6-) | (Emergency stop (EMR)) enabled while CONT6 is ON. '
23(CONT7+)/ | General Input Set the signal function to o
24(CONT7-) "Always_Disable". Bit22 : CONT7
25(CONT8+)/ | General Input Set the signal function to son.
26(CONTS-) "Always_Disable". Bit23: CONTS

The digital inputs are assigned to the digital inputs object (60FDh) via the general 1/0
connector on the Servo Amplifier. The relationship between them is described below.

Specifications of the digital inputs object

Index

Sub-index

Name

Data type

Access | PDO mapping

Saving to EEPROM

60FDh

0

Digital inputs

UDINT RO

Possible

Not possible

Relationship between the digital inputs object and the pin assignment of the general I/O

connector
Digital inputs General I1/0
. connector Description
Bl NS assighment P
0 Negative Limit | — 0:OFF, 1: ON
1 Positive Limit = 0:OFF, 1: ON
2 Home = 0:0OFF, 1: ON
3 EMR — 0:0FF, 1: ON
410 15 - - Reserved
16 CONT1 Pins 1 and 2 0:0FF (Open), 1: ON (Close) )
17 CONT2 Pins 3 and 4 0:0FF (Open), 1: ON (Close)
18 CONT3 Pins 5 and 6 0:0FF (Open), 1: ON (Close)
19 CONT4 Pins 7 and 8 0:0FF (Open), 1: ON (Close)
20 CONT5 Pins 19 and 20 0:0FF (Open), 1: ON (Close) | >
21 CONT6 Pins 21 and 22 0:0FF (Open), 1: ON (Close)
22 CONT7 Pins 23 and 24 0:0FF (Open), 1: ON (Close)
23 CONT8 Pins 25 and 26 0:0OFF (Open), 1: ON (Close)
24t031 | — — Reserved Y,

The closing brace bracket to the right of the table above indicates the bits that are assigned to
the general 1/0O connector shown on the right (boxed in red).
The red box shown in the table indicates the bits that are used for the digital inputs described
in 6.1.5. Axis Settings for PDO Entries.

13



6.1.4.

Motion Control Axis

6. EtherCAT Settings

The axis number of the Servo Amplifier required for motion control is shown below, which
is set in 7.4.3. Axis Settings for Motion Control.

AXis variable name

AXis number

Displayed in Sysmac Studio

MC_Axis000

0 MC_Axis000(0,MC1)*

*]
"MC_Axis000(0)".

6.1.5. Axis Settings for PDO Entries

For NJ-series Controllers, the axis name displayed in Sysmac Studio is

The axis settings for the Servo Amplifier required for motion control are shown below.
For details on each of the objects, refer to 5. Object Dictionary of the SANMOTION AC
SERVO SYSTEMS R ADVANCED MODEL TYPE F With EtherCAT Interface Type H For
Rotary Motor, Linear Motor Instruction Manual (M0011195).

Use the following settings when you perform 7.4.3. Axis Settings for Motion Control.

MC_Axis000(0,MC1)

Function Name
Output (Controller to Device)

1. Controlword
“ 3. Target position

5. Target velocity

7. Target torque

9. Max profile Velocity

11. Modes of operation

15. Positive torque limit value

16. Negative torque limit value

21. Touch probe function

44, Software Switch of Encoder's Input Slave
ce to Controller)

“ 23. Position actual value

24. Velocity actual value

5. Torque actual value
27. Modes of operation display
40. Touch probe status
41. Touch probe pos1 p
42, Touch probe pos2 pos value
43, Error code

. Status of Encoder’s Input Slave
. Reference Position for csp

s value

29. Negative limit switch

30. Immediate Stop Input

32. Encoder Phase Z Detection
33. Home switch

37. External Latch Input 1

38. External Latch Input 2

Device

Node : 1 SanyoDenki RF2 EtherCAT(E0DT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : T Sanyollenki RF2 EtherCAT{EDOT)
Node : 1 SanyoDenki RF2 EtherCAT(E0DT)
<Not assigned=>

Node : 1 SanyoDenki RF2 EtherCAT(E0DT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : T SanyoDlenki RF2 EtherCAT{EDDT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
<Not assigned>

Node : 1 SanyoDenki RF2 EtherCAT{EODT)
Node : T Sanyollenki RFZ EtherCAT{EGUT]
<Not assigned>
Node : 1 SanyoDenki RF2 EtherCAT(EODT)
Node : 1 SanyoDenki RF2 EtherCAT(EODT)
Node : 1 SanyoDenki RF2 EtherCAT(EODT)
Node : T Sanyollenki RFZ EtherCAT{EGUT]
Node : T SanyoDenki RF2 EtherCAT(EODT)
<Not assigned>
<Not assigned>
<Not assigned>

Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : T SanyoDenki RF2 EtherCAT{EDDT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : 1 SanyoDenki RF2 EtherCAT{E0DT)

|| 4| 4| <[] [ ]| <) ]| <]«

o[« [ ]| «l| ]| <] 4] 4][ ][ «]|«

|| 4| ]| «]| ]| 4][

Process Data

6040h-00.0{Outputs(Ax1)_Control word_6040_00)
B07AR-00.0{Cutputs(Ax1)_Target position_o07A_00)
BOFFh-00.0{0utputs(AxT)_Target velocity_60FF_00)
6071h-00.0{Outputs(Ax1)_Target torque_6071_00)
d>

6060h-00.0{Outputs(Ax1)_Modes of operation_6060_00)
60E0h-00.0(Outputs{Ax1)_Positive torque limit_60E0_00)
BOETh-00.0{Cutputs{Ax1)_Negative torque limit_&60ET_00)
B0BEh-00.0(Outputs(Ax1)_Touch probe funchon_60B&_00)

1 d>

0041h-00.0(Inputs(Ax1)_Status word_b041_00)
B064h-00.0(Inputs{AxT)_Position actual value_b064_00)

neg>
607 7h-00.0(Inputs(Ax1)_Torque actual value_6077_00)
6061h-00.0(Inputs(Ax1) Modes of operation display_6061_00)
B0B9h-00.0(Inputs(Ax1)_Touch probe status_60E9_00)
B0BAh-00.0{Inputs{AxT)_Touch probe position T posi_60EA_D0)
B0BCh-00.0(Inputs{Ax1) Touch probe position 2 posi_b0BC_00)

E0FDh-00.18(Inputs{Ax1)_Digital inputs_60FD_00)
60FDh-00.19(Inputs{Ax1)_Digital inputs_60FD_00)
60FDh-00.21(Inputs{Ax1)_Digital inputs_60FD_00)
2100h-00.2(Inputs(Ax1)_Status word 1_2100_00)

EOFDh-00.20(Inputs{AxT)_Digital inputs_60FC_00)
E0FDh-00.16{Inputs{Ax1)_Digital inputs_60FD_00)
B0FDh-00.17{Inputs{Ax1)_Digital inputs_60FD_00}
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6. EtherCAT Settings

6.2. Relationship Between Motion Control via EtherCAT and its Parameter
Settings

The following describes the relationship between motion control via EtherCAT and its

parameter settings.
This guide describes the parameter settings based on the connection using only Ax1 (axis) of

the Servo Amplifier.

Four types of parameters listed below are set in this guide.

Parameter setting Description

(1)EtherCAT Communications EtherCAT communications settings between the Motion Control

Settings Device and the Controller

(2)PDO Map Settings

Data settings for motion control with the Controller

(3)Motion Control Setup - Axis ) ) ] ) .
Axis settings (MC_Axis000) for MC instructions

Settings

(4)Creating an Operation Check | Program creation and task settings to operate the Motion Control

Program Device

Relationship between motion control via EtherCAT and its parameter settings

Personal computer
(Sysmac Studio)
: f (4) Creating an Operation |
PI’OjeCt file Check Program
(3) Motion control Setup - Axis ‘
EtherCAT configuration information Settings
Device 1
// Device ID: 01 @) PO Wy SRl
u | Axis setti —
ser program in?';;‘;i':r? — I_E’_D_Q_T_T"EE _________ (1) EtherCAT Communications
1 Outputs i Settings
______________ 1 1
i“mMC ; L. PDO entry
! instructions 1 (e itstoteinte il ;
I/ Axis ! : Inputs ! ESII f'!? _________
1 variables E < L] P_ I_Dg_?f]_tt){-:‘ » Object __:
Transferring the project data l Installing the ESI file |
- - ESI
NJ/NX-series CPU Unit file
User program MC Function EtherCAT Master : H
Module Function Module Motion Control Device
M i i Command N .
| instructions | | interpretation i ! Communications 1 — Control command
\ | Axis H | data processing | ' processing H Communications
1 i 1 1 L e . ! 1
L variables TN PDO entry Eg?ﬁﬁfj,‘,gg :> Motor
MC instructions ‘Axis setting (Object) interpretation encoder
| Axis variables information EtherCAT status <:|
communications
. Ti | di f k
PLC Function Module (PDO ravel distance feedbac
communications)

This figure shows the configuration elements in each file/device related to this guide only.




7. EtherCAT Connection Procedure

7. EtherCAT Connection Procedure

This section describes the procedures for connecting the Controller and the Servo Amplifier
via EtherCAT and for operating the Motion Control Device using an MC instruction for the
Controller. The procedures for setting up the Controller and the Servo Amplifier in this guide
are based on the factory default settings.

Depending on the Controller status, if you use a Controller that has not been
initialized, unexpected operation of the Motion Control Device may occur and
result in injury when you turn ON the Controller.

To prevent unexpected operation of the Motion Control Device, make sure to
initialize the Controller before connecting the Motion Control Device and the

Controller with an Ethernet cable.

@ Additional Information
For information on how to initialize the parameters of a Servo Amplifier, refer to 4.11
Parameter initialization of the MOTOR SETUP SOFTWARE SERVO SYSTEMS Instruction
Manual (M0010842).

I 7.1. Work Flow
Take the following steps to connect the Controller and the Servo Amplifier via EtherCAT and to
operate the Motion Control Device using an MC instruction for the Controller.

7.2. Preparation for Controller Setup Prepare to set up the Controller.
l
7.2.1. Starting Sysmac Studio and Start Sysmac Studio and go online with the Controller.
Going Online
l
7.2.2. Initializing the Controller Initialize the data in the Controller.
l
7.2.3. Installing the ESI File Install the ESI file for the Servo Amplifier in Sysmac
Studio.
l
7.3. SANYO DENKI Servo Amplifier Set up the SANYO DENKI Servo Amplifier.
Setup
l
7.3.1. Hardware Settings Set the hardware switches on the Servo Amplifier and
connect the cables.

l

16



7.3.2. Parameter Settings

l
7.4. Controller Setup
l
7.4.1. Setting the EtherCAT
Network Configuration
l
7.4.2. PDO Map Settings
l
7.4.3. Axis Settings for Motion
Control
l
7.4.4. Creating an Operation Check
Program
l
7.4.5. Transferring the Project Data
l
7.5. Connection Status Check
l
7.5.1. Checking the Connection
Status
l

7.5.2. Checking the Connection
Status Using the Operation
Check Program

7. EtherCAT Connection Procedure

Set parameters for the Servo Amplifier.

Set up the Controller.

Set the EtherCAT network configuration.

Map the objects to PDOs for the MC Function Module.

Set the axis for the MC Function Module.

Create a program to check the operation.

Transfer the created project data to the Controller.

Check the connection status of the EtherCAT network.

Confirm that EtherCAT communications is performed
normally.

Confirm that the Servo Amplifier is operated normally
using the operation check program.

17



7. EtherCAT Connection Procedure

I 7.2. Preparation for Controller Setup

Prepare to set up the Controller.

A WARNING

procedures described here.

Depending on the Controller status, if the Controller is being connected to an

Ethernet cable, unexpected operation of the Motion Control Device may occur
and result in injury when you turn ON the Controller.
Do not connect an Ethernet cable to the Controller when you perform the

7.2.1.

Starting Sysmac Studio and Going Online

Start Sysmac Studio and go online with the Controller.

Make sure that Controller is
powered OFF.

Connect Personal computer and
PORT1 EtherNet/IP on
Controller with a LAN cable.
Check that an Ethernet cable is
disconnected from PORT3

EtherCAT on Controller.

Personal

computer Controller

LAN cable

PORTL EtherNetlP =

Disconnected

CPU Unit

<+— End Cover

Power supply

PORT3 EtherCAT

w

Turn ON Controller.

Start Sysmac Studio.

*If the User Account Control
Dialog Box is displayed at start,
make a selection to start
Sysmac Studio.

Sysmac Studio

Sysmac Studio is started.
Click Connect to Device.

Sysmac Studio

Online

9 Connect to Device
Version Control

I'I?E, Version Control Explorer
License

E3 License

Sysmac Studio

18



7. EtherCAT Connection Procedure

The Connect to Device Dialog
Box is displayed.

Select Controller from the
pull-down list in the Device Field
and Direct connection via
Ethernet in the Connection type
Field. Uncheck both Transfer
from Device and Display the
Troubleshooting Dialog Box in
the Operation after Connection
Field.

Click Connect.

Offline
. New Project
@@ Open Project

6 Connect to Device

¥ Device
Select the device to connect.
¥ Connection type

Select a method to connect with the Device to use
every fime you go online.

& Import...

@ Direct connection via USB

(O Diréc éoniniecton via Ethermet
@ Hemote connection via Ust
@ Ethernet connection via a hub

Online

Version Control
0 - » Connection settings
1 Lesan Control Explorer ¥ Operation after Connection

M Transfer from Device.

Il Display the Troubleshooting Dialog Box.

License
B3 License

Controller v

L

Connect

A confirmation dialog box is
displayed. Check the contents
and click OK.

*The contents of the dialog box
vary depending on the status of
Controller. Check the contents
and click on an appropriate
button to proceed with the
processing.

Sysmac Studio

The CPU Unit has no name in the Controller.

Do you want to write the project's CPU Unit name [new_Controller_0] and continue the processing?

0K Cancel

The dialog box on the right is
displayed. Check the contents
and click OK.

Sysmac Studio

Successfully completed.

| oK

The Auto Connect Project
Dialog Box is displayed online.
When an online connection is
established, a yellow line is
displayed under the toolbar.

The following panes are
displayed in the window.

Left: Multiview Explorer

Top right: Toolbox

Bottom right: Controller Status Pane
Top middle: Edit Pane
The following tabs are displayed
in the bottom middle of the
window.

Output Tab Page

Build Tab Page

B Auto Connect Praject - new_Controller_0 - Sysmac Studia

File Edit View Insert Project Controller Simulation Tools Help

H Fiter ® & S

Multiview bxplorer

> 4
new_Controller 0 v m

>

-

loalbox

JNLINE

Controller R/ALM
Status
Pane

Build

by 0 Error iy U Waping:<

Multiview Edit Pane
Explorer
B

Output Tab
Page

Build Tab
Page

<Search> v

192.168.250.1;
RUN mode

19
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Additional Information

7. EtherCAT Connection Procedure

For more information on online connections, refer to Section 6. Online Connections to a
Controller of the Sysmac Studio Version 1 Operation Manual (Cat. No. W504).

10

Select Mode — PROGRAM

Mode from the Controller Menu.

The dialog box on the right is
displayed. Confirm that there is
no problem, and click Yes.

The operating mode of
Controller displayed in the

Controller Status Pane changes

to PROGRAM mode.

Controller  Simulation Tools Help

Offline

Synchrenize..

Transfer...

Maode

Ctrl+Shift+W

Ctrl+M

PROGRAM Mode... Ctrl+1

Sysmac Studio

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

Yes

Controller Status

ONLINE
ERR/ALM

20



7. EtherCAT Connection Procedure

7.2.2. Initializing the Controller
Initialize the data in the Controller.

IE' Precautions for Correct Use

All memory will be cleared after initialization.

If there is necessary data in the Controller, save the data.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for information on
operating Sysmac Studio.

1 Select Clear All Memory from Controller  Simulation Tools Help
the Controller Menu. I

Offline Ctrl+Shift+W
Synchronize... Ctrl+M
Transfer.. >
Maode k

Stop Menitoring

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

CMC Coordinate System Monitor Table k

5D Memory Card...

Controller Clock...

Release Access Right...

Update CPU Unit Name...

Security *

Clear All Memory...

Reset Controller...

21



7. EtherCAT Connection Procedure

2 The Clear All Memory Dialog Clear All Memory - O X
Box is displayed. ~ Clear All Memory

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

CPU Unit Name: new Controller_0
Madel: NX102-1200
Area: User Program
-defined Variables
ller Configurations and Setup

Security Information

Settings of Operation Authonty (initialization at the next online)

MX units on CPU rack

B Clear event log
M Clearing the OPC UA server certificate and security profile,

ok [Cancel ]

A confirmation dialog box is
displayed. Check the contents
and click Yes.

Sysmac Studio

Are you sure you wish to clear all memory? (Y/N)
It may require several minutes to complete the processing.

Yex Mo

4 The dialog box on the right is
displayed. Check the contents
and click OK.

Sysrnac Studio

Successfully deared all memory.

ok

22



7. EtherCAT Connection Procedure

7.2.3. Installing the ESI File
Install the ESI file for the Servo Amplifier in Sysmac Studio.

1 Double-click EtherCAT under
Configurations and Setup in et e
the Multiview Explorer. new_Controller 0 v

Ll Configurations and Setup

=
B

2 The EtherCAT Tab Page is
displayed in the Edit Pane.

<o

MNode Address|Network configuration

3 Right-click Master and select
Display ESI Library.
play y o

Mode Address|Network configuration

L1 =

Calculate Transmission Delay Time of]

Write Slave Mode Address

Compare and Merge with Actual Ne
Get Slave Senal Mumbers

Display Diagnosis/Statistics Informati
Display Production Information
Display Packet Monitor

Display ESI Library
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7. EtherCAT Connection Procedure

4 The ESI Library Dialog Box is
displayed.

Click the this folder link. =
Omron 3G3AX-MX2-ECT

Omro 3AN-RX-ECT

ESI Library - O X

When the Explorer is started,
Windows administrator privileges are required to add / delete ESI files.
Bxit from this software, and then add/delete the file to/from
box. with Windows administrator privileges.

The change will be applied after restarting this software.

click Close to close the dialog

Close
5 The EXpIOI’eI’ is Started, and a UserEsiFiles — u]

linked folder is opened, allowing A4 | | « Esifiles » UserEsiFiles v @ | Search UserEsiFiles o
you to install the ESI file. 4 cudesccese |2 Pomiossct |

Copy the prepared MW Desktop

P0010959C01.xml to the linked EEW"'““: ’

f0|der | Pictures -

1 item 1item selected 1.13 MB == &=

*If an access permission
confirmation dialog box is
displayed when copying the
ESI file, permit access to the
folder to continue.

6 Select Exit from the File Menu - - IR ERr———

to exit Sysmac Studio. Close

Save Ctrl+5
*You need to restart Sysmac

Studio after installing the ESI Save As..
file. Save As New Mumber...

Page Settings...
Print... Ctrl+P

Exit

A dialog box is displayed
confirming whether to save the

Auto Connect Project

project. Do you wish to save the Project before exiting?
Click No if you do not need to

save. No

7 Restart Sysmac Studio.
(Perform steps 4 to 9 of 7.2.1.
Starting Sysmac Studio and
Going Online.)
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7. EtherCAT Connection Procedure

8

In the same way as steps 1 to 3, S Library - o X
display the ESI Library Dialog Omron ZW-7

Omron ZW-CE1x
Box. = P0010959C01

SanyoDenki RF2 EtherCAT Rev:(x00000000 (RF2-EtherCAT (P0010959C01:25Jan,2017))

Check that P0010959C01 is

Windows administrator privileges are required to add / delete ESI files. Exit from this software, and then

d|sp|ayed CI|Ck the + Button to add_fdelete_the_ﬁle toffro_m this folc |w_|'th Wi_ndows administrator privileges.
The change will be applied after restarting this software.
the left of it. Close
A list of devices that can be used "SanyoDenki RF2 EtherCAT Rev:0x00000000
for the ESI file is displayed. (RF2-EtherCAT (P0010959C01:25.Jan,2017))" is used in
Check that the device used is this guide.

listed in there.
Check that there are no
exclamation marks (errors)

displayed.

Click Close.

M Precautions for Correct Use

If an exclamation mark (error) is displayed for the ESI file, check the name of the ESI file and

obtain the ESI file with a correct name.
If an exclamation mark (error) is displayed even when the name of the ESI file is correct, the
file may be corrupted. In that case, contact the device manufacturer.

Select Offline from the Controller - Simulation  Tools  Help
Controller Menu. |

Offline Ctrl+5hift+W

The yellow line under the toolbar
disappears.

10

Turn OFF Controller.

11

Connect an Ethernet cable to
PORTS3 EtherCAT on Controller. LAN cable

*Make sure that the power
supply to Controller remains
OFF.

PORTS3 EtherCAT Ethernet cable
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7. EtherCAT Connection Procedure

| 7.3, SANYO DENKI Servo Amplifier Setup
Set up the SANYO DENKI Servo Amplifier.

@ Additional Information

For details on the external I/O wiring and parameter settings for Servo Amplifiers, refer to the
SANMOTION AC SERVO SYSTEMS R ADVANCED MODEL TYPE F With EtherCAT
Interface Type H For Rotary Motor, Linear Motor Instruction Manual (M0011195).

@ Additional Information

The scope of this guide covers the "connection check of the Motion Control Device
connected via EtherCAT using the MC_Power instruction"; hence, a regenerative resistor is
not used. If you connect a regenerative resistor, refer to 4.1 Control power supply,
Regeneration resistance, and Wiring protective ground and 12.2 Capacity Selection of
Regenerative Resistor of the SANMOTION AC SERVO SYSTEMS R ADVANCED MODEL
TYPE F with EtherCAT Interface Type H For Rotary Motor, Linear Motor Instruction Manual
(M0011195).

7.3.1. Hardware Settings
Set the hardware switches on the Servo Amplifier and connect the cables.

The scope of this guide covers the "connection check of the Motion Control
Device connected via EtherCAT using the MC_Power instruction"; accordingly,
the positive and negative limit switch functions are always disabled.

The external 1/0 to turn ON the positive and negative limit switches is not
connected to the general I/O connector in this guide.
Make appropriate settings for your device when you actually design a system.

IE' Precautions for Correct Use

Make sure that the power supplies are OFF when you set up.
If either of them is ON, the settings described in the following steps and subsequent
procedures may not be applicable.

1 Make sure that Control power
supply and Main circuit power
supply are OFF.

26



7. EtherCAT Connection Procedure

2 Check the positions of the
hardware switches and
connectors on Servo Amplifier
by referring to the figure on the
right.

Power input connector for control
and main circuit (CNA)

Regenerative resistor connector

General 1/0 connector (1/0)

Connector for encoder signal
(EN1, EN2, EN3 and EN4)

Rotary switch for station alias address
ADDR (HI, LOW)

Connector for setup software (PC)

OUT connector for EtherCAT
communications

IN connector for EtherCAT
communications

Servo motor connector

(MOT1, MOT2, MOT3 and MOT4)

3 Set Rotary switch for station
alias address ADDR (HI, LOW)
as follows:

HI: 0
LOW: 1

*The node address is set to 1.

&% Lowy

4 Connect the Ethernet cable to IN
connector for EtherCAT |
communications.

Personal Controller
computer

*Connect IN connector for
EtherCAT communications and
PORT3 EtherCAT on
Controller with the Ethernet
cable.

LAN cable

Ethernet cable

5 Connect the COM port on
Personal computer and
Connector for setup software
(PC) with a PC communication
cable.

=

ADD

E-

2]

PC communication cable
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7. EtherCAT Connection Procedure

6 Connect an Encoder cable for

Servo Motor to Connector for .:ﬂ“ D

encoder signal (EN1). =

Encoder cable for
Servo Motor

*For details on Connector for
encoder signal, refer to 4.2
Wiring of Motor Encoder of the
SANMOTION AC SERVO
SYSTEMS R ADVANCED
MODEL TYPE F With
EtherCAT Interface Type H For
Rotary Motor, Linear Motor
Instruction Manual

(M0011195).
7 Connect a Power cable for g[%%
Servo Motor to Servo motor e
o i BB
connector (MOT1). i [HEIE
Power cable for T [??
*For details on Servo motor Servo Motor .
connector, refer to 4.1 Control & ol

power supply, Regeneration
resistance, and Wiring
protective ground of the
SANMOTION AC SERVO
SYSTEMS R ADVANCED
MODEL TYPE F With
EtherCAT Interface Type H For
Rotary Motor, Linear Motor
Instruction Manual
(M0011195).
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7. EtherCAT Connection Procedure

8 Connect Control and Main
circuit power supplies to Power
input connector for control and

main circuit (CNA). Control power supply (24 VDC)

Main circuit power supply (48 VDC)

*For details on power supply
specifications, refer to 2
Specifications of the
SANMOTION AC SERVO
SYSTEMS R ADVANCED
MODEL TYPE F With
EtherCAT Interface Type H For
Rotary Motor, Linear Motor
Instruction Manual
(M0011195).

*For information on power
supply wiring, refer to 4.1
Control power supply,
Regeneration resistance, and
Wiring protective ground of the
SANMOTION AC SERVO
SYSTEMS R ADVANCED
MODEL TYPE F With
EtherCAT Interface Type H For
Rotary Motor, Linear Motor
Instruction Manual
(M0011195).
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7. EtherCAT Connection Procedure

7.3.2. Parameter Settings
Set parameters for the Servo Amplifier.
The SANMOTION Motor Setup software is used to set parameters.
Install the software on your personal computer beforehand.

The scope of this guide covers the "connection check of the Motion Control
Device connected via EtherCAT using the MC_Power instruction"; accordingly,
the positive and negative limit switch functions are always disabled.

The input signal assignment of the positive and negative limit switches is set to
"Always_ Disable" to disable their functions. No error therefore occurs even
without connecting the positive and negative limit switches.

Make appropriate settings for your device when you actually design a system.

IE' Precautions for Correct Use

For information on power-on sequence of the control and main circuit power supplies to a
Servo Amplifier, refer to 6.5 Operation Sequence of the SANMOTION AC SERVO SYSTEMS
R ADVANCED MODEL TYPE F With EtherCAT Interface Type H For Rotary Motor, Linear
Motor Instruction Manual (M0011195).

@ Additional Information

For information on installing SANMOTION Motor Setup, refer to SANYO DENKI Global Site
or contact SANYO DENKI CO., LTD.

1 Turn ON Control power supply
and Main circuit power supply.

2 Start SANMOTION Motor Setup. rr'l‘
™.

SANMOTION
Motor Setup
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7. EtherCAT Connection Procedure

3 SANMOTION Motor Setup is Side menu Axis-selector Inft())rmatior} on a(ljxis
. . . eing selecte
started, and the main window is A g
H 8 [Mew] - SANMOTION Metar Setup - o »
displayed. S . R ettt
R fr? as o ni s nlo AADD QDO GG EEM ovosle s F
e | B Y B
The following parts are 2 oty o7 e 'E o
displayed in the window. PPt e oot ot __rsavanss 1 nawaone @ |
Left: Sid e I o )
ert: sSide menu ez . Projecl
Middle right: Information on G i s -
axis being selected  [wmemome e [ T SEEEEE —
"o T L
Bottom right: Functional panel | ° w
—— Measrement Conterts - .
i Dot Fin & :."Smns
L A J
\ /4

Functional panel

4 The Communlcatlon Settlng Communication Setting — X
Window is displayed after o Uss % com
SAN MOT'ON Motor Setup |S Setting for servo amplifier to perform serial interface
started Com pos
' Puis |1 ~
From the pull-down list of COM .

Port, select the port number to
be used.
Click COM Auto allocate.

Lstof adsalocaton @ AddAds | | @ CancelAds |v| |@ COMAuoalocate |

Axis Connecting port Amplifier Model

*If there is more than one serial
port on your personal
computer, display Windows
Device Manager and select the
same port number as the
communications port
(displayed under Ports (COM

&LPT)) to Wh|ch Servo @ (ionnected Not co‘n:ecfted @ Emor @ Not-comesponding
Amplifier is connected EEeTll BB Close
(example: COM1).

*To open Windows Device % Device Manager — o bt
Manager, right-click the start File Action View Help

button, and click to select
Device Manager from the list. | 5 | |

» [ Portable Devices A
v & Ports (COM & LPT)

ﬁ Communications PU-

» [ Print queues W
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7. EtherCAT Connection Procedure

5 A confirmation dialog box is
displayed. Confirm that there is
no problem, and click OK.

Communication Setting bt

Allacation for the servo amplifiers connected to COM-port
! will be automatically detected.

Execute this after making sure that only supported servo

amplifiers are connected to COM-port,

Connecting devices that are not supported can cause

unexpected errors,

Cancel
The Scanning COM port Scanning COM port amplifier
amplifier Dialog Box is \
: Ny
dlSpIayed. : Scanning ... 11% (4 amplfiers detected)
7N
A confirmation dialog box is - :
) Coemmunication Setting >
displayed. Check the contents
and click OK.
o Auto assign complete,
6 Check that the axis numbers Comemmication Setfing _ «
from 1 to 4 are displayed in the i
# usB 7 COM
AXiS C0|umn in the Setting for servo amplifier to peform senal interface
Communication Setting Window. COM Port [COMI -
Axis |1 ~
Click Connect all. Baud Rate | 3540bns -
List of axis allocation S Add Avis & Cancel Axis |v
Hiz Connecting port Amplifier Mode!
-
COM1 - 38400bps RF2K24ATHAS Connect
COM1 - 33400bps RF2K24A7HL5 Connect
COM1 - 33400bps RF2K24A7HL5 Connect
@ Connected Mot connected @ Emor @ Not-comesponding
¢’Di5connect all Close
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7. EtherCAT Connection Procedure

7 Check that the green light O (to
the left of the axis numbers 1 to
4) comes ON.

Click Close.

*The Communication Setting
Window is closed.

Communication Setting

# usg 7' COM
Setting for serva amplifier to perform serial interface
COM Port |COM1 ~
Huis |1 w
Baud Rate | 38400bps ~

List of axis allocation @ Add Axis

B Cancel Axis "

@, COM Auto allocate

Auis Connecting port

COM?1 - 38400bps
COM?1 - 38400bps
COM?1 - 38400bps

COM1 - 38400bps RF2K24A0HAS

Amplifier Model

Disconnect
RF2ZK24ATHAS Disconnect
RF2K24ATHLS Disconnect
RF2K24ATHLS Disconnect

@ Connected

Not connected

< Connect all " Disconnect all

@ Emor

@ MNot-comespondin

g

Select Option settings from the
Option Menu of the main
window.

Data File(D)

Option(Q) | Window(W)

Help(H)

y Option settings(s)... }

The Option settings Window is
displayed.

Select Advanced from the
pull-down list of Operation
Level.

Click OK.

*All the parameters of Servo
Amplifier can be edited when
setting the operation level to
Advanced.

Operation Level

(]

Authority Authority A ~
Operation Level Basic ~
Advanced |

-

g Option settings
Display

Interface language

English {United States) ~

@ COM port auto search

Select the baud rate of the automatic
searching of the amplifier for the COM

* This becomes effective after reboot of the application. port.
[] 38400 bps
Operation Level @ [ 57600 bps
[ 19200 bps
Authority Puthority A ~ [ 9600 bps
[] 1200 bps
Operation Level [] 2400 bes
[] 4800 bps
Behaviar @

[] Enable inactive window tool bar click.

Startup process
Open the project file used last time
[] USB Amplfier auto assign

Open communication setting

Database

Auto connection
[ At the startup

[] When a project was opened

Reference Database File

Refer...

Clear

* This becomes effective after reboot of the application.

Cancel

x

@
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7. EtherCAT Connection Procedure

10 The main window is displayed.
Select Parameter from the Side

menu.

11 The Parameter menu window is

displayed in the Functional
panel.

Select Axis 1 in the Axis-selector

and click Each Group.

A= * Parameter Verification

B [Mew] - SANMETICN Motar Setup - o x
Project{]  CommunicationiC)  Function(f)  DatsFile(l)  Option(Q)  Window(l) Help(H)
ASS LR A KA m WA A o Q@ G |7 B 66 M | O OF dB ]
Communic, Hain Aaind Aand Famd
% Pt o e ok
@ Merier Y -
i L. Project
Test Cperatin Prevect Name [Prosees ] i"w
Creation Date and Time  £/1/2018 10.40.28 AM
G Anaiogun Offset Adustment r 1
- = _ Open
%0 Servo Tunng
. Messrement Cort ave
S
il Data Fo Saveas
—
B [Mew] - SANMETICN Motar Setup - o x
ProjectiE]  Communicstion(l)  Function(f) DataFile(l) Optien()  Windew(l) Help(H)
ASS PP A K s cu WA A o Q@ G |7 b 66 1N | On OF B ]
& Communcation Buin? Aaind Aaind
s Paameter Cumert fws 1 Model
@ Merier -
Fo
i == Parameter
- Parameter Seng
Test Opevatin
L S Each Group Er
G Arogue Offset Adwustment - - ‘Q"'
% Seevs Tuing Parameter Tearwmason
= Parmmater Transmession(Ta
»
" Paramater Transmission{To File) Wil Armelibor)
o
) Data Fie

’: Password Seiting

12

The Setting of each group

Parameter (Axis 1) Window is

displayed.

The system parameter group is

displayed in the List of
parameters.

Motor parameters

Amplifier/motor model No.

— 7

/

Prosert S, tha_ond Wekee
T C - ot
o1 ftn B 2 - 00 et

qqqqqq

Explanation

A 4

List of parameters

tab
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7. EtherCAT Connection Procedure

13

Edit the value of Combined
motor code listed in the system
parameter group, by following
the steps below.

Select Combined motor code
and click Edit.

D Symbol Name Present Setting  Unit Input Value
*[ 00 | 0x20FD1:MPWR... | Main Circuit Power Input Type [ozoc I- \ |
*| 01 RGKIND Regenerative Resistor Selection 01:Builtin R
2 | (x20FE:MOCODE | Combined mator code
" | 03 | 0x20FF-1:ENCODE | Combined sensor resolution setting FFFF |-
| 04 | 0x20FF-2.ENTYPE |Combined sensortype FFFF |-

*| 07 | 0x20F3-1:PCNTS.. 00:5tandard
| 08 |0x20F3-2:PLMODE | Position Loop Control, Position Loop Encoder Selection | 00:Motor_Enc

Fosition Control Selection

“| 09 | Ox20FF-3:EXPEN... | Edtemal Pulse Encoder Resolution 2000 | P/R
*| 10 | SEREMSEL Serial Encoder Function Selection 00:PA_S_2.5M

*| 11 | SERENRES Serial Encoder Resolution 02:8152_FMT

*| 12 |PASEL Backup Type Absolute Encoder Function Selection 01:ncremental... |-

“ 14 [INTTIM Waiting Time for Initial Process 00:Disabled

" | 18 | Bx20FC:MDLINT. Modulo initialization waming detection setting o

" 19 | AxisEnable Enable axis setting 01:Enabled

“| 1A | 0x20FD-4:MPWR... | Main Power Supply Voltage 03:48v

Edit(E)... When the data of the head * mark is changed, it becomes effective after power supply re<nput.
14 The Parameter Edit (Axis 1) Y Porameter EditfavisT) x
Window is displayed. e
Enter the combined motor code | ;=" E’:Z‘“:fm‘i omed[GAFEGCDE
(example: 049B) that is used for e
Servo Motor specified in 5.2. et Voo C—=
{0000 - FFFF)

Device Configuration, in the
Input Value Field.
Click OK.

*For more information on the
combined motor code, refer to
0x20FE : Combination Motor
Code in 5.6. Manufacturer
Specific Area of the
SANMOTION AC SERVO
SYSTEMS R ADVANCED
MODEL TYPE F With
EtherCAT Interface Type H For
Rotary Motor, Linear Motor
Instruction Manual
(M0011195).

lanation
Sets the code of the drive motor.

-* Initialized by the motor code set as EEPROM at power ON state When the motor code has a setting parameter different from the
EEPROM value, the function will be enabled with control source re-closing. After the new value is set in EEPROM, alam "DE:
parameter change completed™ occurs, then reclose control source.

Cancel

15

Check that the combined motor
code (049B) set in step 14 is
displayed in the Input Value
Column.

I Symbol Name Present Setting  Unit Input Valus

+| 00 | x20FD-1 MPWR... | Main Circuit Power Input Type [oznc - \ \

RGKIND Regenerative Resistor Selection 01:Buittin_R

E | Combined motor code

| 03 | (20FF-1:ENCODE |Combined sensor resolution setting FFFF |-

° | 04 | Bx20FF-Z.ENTYPE |Combined sensor type FFFF |-
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7. EtherCAT Connection Procedure

16 Inthe same way as steps 1310 P

. D Symbol Name Present Setting  Unit Input Value
15, set the following parameters.  |-7o oeom 1w an Crout Pouer s oo a0
H . °| 01 | RGKIND Regenerative Resistor Selection 01:Builtin_R
. |
Comblned sensor reSOIUtlon | 02 | («20FE:MOCODE | Combined motor code FFFF |- 0458
Settl ng 0002 | 03 | (x20FF-1:ENCODE | Combined sensor resolution setting FFFF |- 02
| 04 | (x20FF-2.ENTYPE | Combined sensar type FFFF |- 0101
= Combined sensor type: 0101 *| 07 | 320F3-1:PCNTS... | Position Control Selection 00:Standard
. ) | 08 | (x20F3-2.PLMODE | Position Loop Control, Position Loop Encoder Selection | 00:Mator_Enc
- Enable axis setting: *| 09 | 0x20FF-3EXPEN... | Extemal Pulse Encoder Resolution 2000 P/R
| 10 | SERENSEL Serial Encoder Function Selection D0:PA_S_2.5M
O 1 . E n ab I ed ®1 11 | SERENRES Serial Encoder Resolution 02:8192_FMT
°| 12 | PASEL Backup Type Absolute Encoder Function Selection 01:Incremental... |-
°| 14 [INTTIM Waiting Time for Initial Process D0:Disabled
*For |nformat|0n on the “| 18 | (x20FC:MDLINT... | Modulo initialization waming detection setting 0

AxisEnable Enable axis setting 01:Enabled

combined sensor resolution
setting and combined sensor
type, refer to Ox20FF
Combination Encoder
Selection in 5.6. Manufacturer
Specific Area of the
SANMOTION AC SERVO
SYSTEMS R ADVANCED
MODEL TYPE F With
EtherCAT Interface Type H For
Rotary Motor, Linear Motor
Instruction Manual

(x20FD-4:MPWR... | Main Power Supply Voltage

1 7 CIle G rou p 7 [CO mmun | Cati on % Motor Parameter Amplfier/Motor Modsl | RF2K24A0HAS. | ReGA02D20F
. . i System < Group 7 [Communication/Display]
/Display] in the Group. om0 Presen Setine Ui
3 ) ) “ [ 00 [0x6080.0PMODE | Modes of operation 0BCSF [- |
. Group 1
Group 7 [Commun|cat|0n/ B [Basic Gontrol] D2000:CWORD' | Cortrol word
ﬁﬁ’ﬁ?ﬂfl P { 02 | 0x1C32.1:5M2TYP | SM2 Sync mode
. . . . . ch fiter/observer]
D|Sp|ay] IS d|Sp|ayed in the List G 3 7 03 | IKIC322SYCLE | SM2 Syne cycle time 4000000 |nsec
B8 ModelHigh setting] 04 | BICIF1:5M3TYP |5M3 Sync mode o002 |-
Of parameters_ i%:ﬁ',"gj.mm vibration suppressor] | || 05 | Dx20FD-3:COMB... | Serial Communication Baud Rate 05:384006ps
5 Group 5 -| 08 | 0x20F4:5LPDRY | Servo loop delay time: 239
i & ) }
: - - 07 | D<20F7-SpFuncSw | Specual Function Select Settings [}
- Group 7
Check that the fOIIOWIng = Cr:r:?nun\cdlun-DlsEIai -| 08 | 0x20FA-1:EXALIAS | Extend station aliss 0018
. . FEEE +| 09 | 0x20FA-2ALIASEL |Extend unt alias 00|
ontrol
parameter value is set in the S 0N IMONDIS? | eror Dty Sl ovsTATuS
i B8 [Function / Output Select] +| 08 |comuas Serial Communication Axis Number 11
Present Setting Value Column.  [wbeet oo ] o o rvste. st o oses o

* SM2 Sync mode: 0002
(SYNCO Event Synchronization
(Synchronized with SYNCO
Hardware Signal))

*If the present setting value is
different, change the value in
the same way as steps 13 to
15.
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7. EtherCAT Connection Procedure

18

Click Group 9 [Function/
Output Select] in the Group.
Group 9 [Function/Output
Select] is displayed in the List of
parameters.

Set the following parameters in

the same way as steps 13 to 15.
- Positive Limit Switch Function:

00:Always_Disable

*Negative Limit Switch Function:

00:Always_Disable
- Emergency Stop Function:
OC:CONT6_ON

‘L 06

Aerpliier/Moter Medel  RFIKMADHAS

Group 9 [Function / Output Select]

07 | eAOF0-APDEY.
02 | te20OF04VEMPLIS
09 | e20FD-SCLR

0A | De2OFS-10UTT
08 | e0FS-20UT?
10 | 20231 MONT
11 | 0e2023-2-MONZ
12 | 20233 MONPOL

LIMSW | Pustive Lind Swich Function

P Postioning Methada

TR CMDACK_VELM=l
1 Pudse_reervad

InPoanon Sgnal’ Posman Deviason Montor | :Afer_Fiter
Spend Matching L Selecson Wimin 1

Divation Clear Sefoction 1 Tyt

General Pupase Output 1 Sefection 42FOUTI_ON
Generl Pupase Cuiput 2 Selection 4 FOUT2 0N
Analeg Monker Select Outpu 1 5 VMON_3m\imin-1
Anslog Monker Selnct Outpu 3 12 TEMON_2V/TR
Analeg Monter Chepus Polasty DMONTs_MOND.

19

Click Group C [Encoder/

Alarm] in the Group.

Group C [Encoder/Alarm] is

displayed in the List of
parameters.

Check that the following
parameter value is set in the
Present Setting Value Column.
- Flag for the axis between the

interlock mask: 10:Disable

*If the present setting value is
different, change the value in
the same way as steps 13 to
15.

% Motor Parameter
& System

B [4rotuning]
5 Group 1

&8 [Basic Control]

o Group 2

B [FF/Mlotch fiter/observer]

o Group 3

&8 Model/High setting]

& Group 4

B8 [Gain switching vibration suppressor]
roup 5

B8 [Sync compensation.Comection table]

o Group 7
& [Communication/Display]

o Group 8
&8 [Control]
& Group 9
B [Finction / Output Select]

o Group A
&8 [Profile Posttion/Interpolated postion]
o Group B

= Sequencs]

o Group C
&8 [Encoder/Alam]

Amplfier/Motor Model | RF2K24A0HAS

< Group C [EncoderfAlarm]
o Group 0 I Name Fresent Setting Value

D Symbol

| R2GAD2D20F

00 | (x20F1-1:ECLRF... | Encoder Clear Function Selection 00:Status_MultiTum
02 | (x20F1-3:EX-EN Exemal Pulse Encoder Digital Filter 01:220nsec
*| 03 | (x20F1-4:EX-EN Exemal Pulse Encoder Polarity Selection 00:Typel
04 |(x20F2-1:MPESEL | Main Power Emor Selection D1:MPE_ENA
05 | (x20F2-2VCALM | Velocity Control Alarm (ALM_C2) Detection 00:Disabled
06 | 0x20F2-3:VFBALM | Velocity Feedback Alarm (ALM_C3) Detecti... | 01:Enabled
07 | x20F2-4:CRCSET | Frame emor fiter 0
08 | 3x20F2-5:COTOUT | Comunication timeout filter 0

Flag for the axis between the interlock mask

10:Disable

o Group D
& [Homing/OptionCode]

Edit(E)...

When the data of the head * mark is changed. it becomes effective after pows

20

Select Write in amplifier from
the Amplifier Menu.

ﬂ Setting of each group Parameter(Axis1)

File(E) | Amplifier(d) | Utility(]  Passwe
ﬁ | 7E Read from armplifier(R) .
8, Motor £ Write in amplifier(W) ||

37



7. EtherCAT Connection Procedure

21 Check that the parameter values |t fener || it Motr el [RF2RARORAS | REGACED20F
. s System
Changed in Steps 13 to 19 are amel bl Name Present Setting Value Uit
G 1 - + 00 [ 0x20FD-1:MPWR... | Main Crcuit Power Input Type 020C -
reflected. & [Basic Control * 101 [RaKIND Regenerative Resistor Selection 01:Buitn_R
. . ] [GF"F’”,'j n%:h R -[ 02 | x20FEMOCODE | Combined mator cade 0458
Click System in the Group. B ' - 03 [ 0x20FF-1:ENCODE | Combined sensor resclution setting o002
Model/High setting] *| 04 |(x20FF-Z.ENTYPE |Combined sensor type 0101
H Gi 4 ;
The System parameter group is B o s tching vbration suppressor] | | 07 | 2:20F3-1:PCNTS... | Postion Control Selection 00:Standard
= up 5 * | 08 |(x20F3-2:PLMODE | Position Loop Control, Position Loop Encod... | 00:Mator_Enc
. [Sync compensation/Correction table] | |-
09 | 0x20FF-3:EXPEN... | Extemal Pulse Encoder Resolution 2000 | P/R
dlsplayed ' CheCk that the = féﬁ'éﬁ.ﬂ.1.ca.u.1 Display] - 10 | SERENSEL Seral Encoder Function Selection 00:PA_S_2 5M
H o Group 8 *| 11 |SERENRES Serial Encoder Resolution 02:8132_FMT
= ] ¥
fOIIOWIng parameter Values are E [GC:"::; +| 12 | pASEL Backup Type Absolute Encoder Function ... | 01 Incremental_System |-
. . = [Function / Output Select] *| 14 [INTTIM Waiting Time for Intial Process 00:Disabled
set in the Present Setting Value | uss |17 |50 NDLNT.._ ot wamngdtcton g p
S [profile Postion/Interpolzted posttion]
o Growp B AvisEnable [ p——
Column. = [Seatence] | 1A | 0x20FD 4 MPWR... Main Foner Supply Voltage 0328V
= Combined motor code: 049B
- Combined sensor resolution
setting: 0002
» Combined sensor type: 0101
« .
The values in the Input Value
Column will be blank once the
parameter settlngs are
reflected.
22 Click Group 9 [Function/ % Motor Parameter e e e
pu———_
. & System 5
Output Select] in the Group. “ 4] Groue 9 Function  Output Seleci]
] ] ﬁﬁlﬂ ﬁmg: T—————— . . : Present Setting Value
GrOUp 9 [FunCtlon/OUtpUt GOl 00 | 320F8-1:PLIMSW | Postive Limit Switch Function 00:Always_Disable
8 [Basic Control] 01 | (x20F8-ZNLIMSW | Negative Limit Switch Function 00:Always_Disable
. . . . Groun 2
Select] is displayed in the List of | &% e 02 |BAFBIEXTE | Extemal T bput Fuction 00 Aways Disable
4 Group 3 03 | (x20F8-4.DISCH..._| Main Power Discharge Function 00 Always_Disable
p arameters & [Model/High setting] 0:20FB5EMR | Emergency Stop Function 06:CONT3_ON
e g vbration suppressar] 05 | <20F0-ACTOT | Limit Swich Action 06:CMDACK_VCLM=0
Check that the followin g Gows ||| 06 |Bx20F0-2EDGEP... Postioning Methods 00:Puise_nterval
g = [GJ"HE C;Hmemamn Comsction tabe] 07 | 0x20F0-3:PDEV... | In-Position Signal/ Position Deviation Monitor | 00:After_Fitter
arow|
parameter Value iS Set In the = [Comﬁ\unicm\on Display] 08 | 0x20FD-4:VCMPUS | Speed Matching Unit Selection 00:min-1
o Group & 09 |x20FO05CLR | Deviation Clear Selection 00Typel
S |Control]
H 0A | 0x20F5-10UT1 | General Pupose Output 1 Sel 42FOUT1_ON
Present Setting Value Column. 2 Goups e Pupose D | Selecton -
&= [Function / Qutput Select] 0B |0x20F3-20UT2 | General Pupose Cutput 2 Selsction 44 FOUT2_ON
. ot CrolD A . -
- Emergency Stop Fu nCtIOﬂ: " [Pr:::fJiIDe Postion/Interpolated postion] 10 | 3x2023-1:MON1 Analog Monitor Select Qutput 1 05:VMON_2mV/min-1
. Growp B 11| 220232MOM2 | Analog Monitor Select Output 2 02:TCMON_2V/TR
0C:CONT6 ON = Eeql‘er'_‘cei 12 | (2023-3MONPOL | Analog Monitor Output Polarty O0:MONT+_MON2+

*If there are some more
parameters you have changed,
check that all the changed
parameter values are reflected
in the Present Setting Value
Column.

23 Select Close from the File

88 Setting of each group Parameter(Axis1)
Menu.

File(F) | Armplifier(d)  Utility()  Pas:

*The Setting of each group =} Open(Q) plifiel
Parameter (Axis 1) Window is 4 Save(s) u

closed. A J
Save As(d)

Data File E

Addition to a project(E) |

Print Preview(V) .
Print(F) B

- k-

| Close(X)
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7. EtherCAT

Connection Procedure

24

Set the unused axes (Ax2 to
Ax4) by following the steps
below.

Select Axis 2 in the Axis-selector

and click Each Group in the
Parameter menu window.

B [Mew] - SANMETICN Motar Setup

o (s} x

ProjectiE] € stien(L, ) Optienl({) Help{H)
ASS 2P AR K e fu RAADQ QOBROAG REENE NEFAX@
1 Proket 1- . l
Communc e
T Pacamabes Cumert s 2 Madel ;
@ Meorier -
-
i - Parameter
- Parameter Semrg
Test Opevatin
-, i
% et _-0 Each Group. - \"q E
O Servs Tusing Parameter Tearamascn
= Parmmater Transmession(Ta
2o # Patameter Transmission(To File) Pirdi
L
4 Data Fin

A 2 Paramater Verificaton

}' Password Setting

25

The Setting of each group
Parameter (Axis 2) Window is
displayed.

The system parameter group is

displayed in the List of
parameters.

Setting of esch grows Parsmter{fuisd) o =

File(f) Wy Parswced SeetinglR)  Ampitier Informatien(])

3 b A 4 | %% Read from amplifier 5 Wiite in smplfier | " 1]

o Mator Pacameter Model | AEK

i Syeem

M Syerbscl Hame Prosert Sefing  Und  lngnd Valse s s arclardd

- Growp 1

Har : |03 |BePOFE M. | Comburmd moter code FFFF |« 000 FFFF FRFF
" 03 | GeOFFTE | Combirmd sennor meckiion FFFF |« wog FEFF FFRF
"1 08| AOFF2E | Combired sersce e FFFF 0000 FEFE FEFE
© 07 | GePOF3TH. | Postion Cortml Seleesen | 00 Standord 00 Stancierd
©| 08 | B3P, | Postion Lozp Contre, Pose.. | 00 Moter_Ene 00t Metor_Er:
°| U9 | D20FF-LE. | Exeral Puse Encoder fles 200 | PR 500 | 2000
BE | SERENSEL | Senal Encoder Function S |DOPAS 25M |- 00PA_S_2 5M
“ |11 | SERENRES | Sers Encoder Resolution 028152_fMT 06:131072_FNT
"2 | PASEL Backio Type Abackite Bnc. |01 incremereal_. |- 0l Abaskee S
“ M INTTIM Wating Time for intial Proc... | 00 Disabled 00 Duabled
© M [ OeIORC M | Moduko rtuknaton wasey [ ] 6535 []
"1 | AeErabin | Encble aus seltig 01 Enabient 01 Erabledd
"L TA | BeFD4 | Man Power Supoh Volage | 0348V o348y
” EmiE Wien the data of the head * mank I3 changed., & becomes effecins after sowes SUpoly renout
[er——
gy 10 A 5, 40 T ol th serva scvplier CHA

- S 5 e

< »

26

Set the following parameter in

the same way as steps 13 to 15.

- Enable axis setting:
00:Disabled

PxisEnable

ID Symbol Name Presert Setting  Unit Input Value
©| 00 | x20FD-1:... | Main Circutt Power Input Type | 02:DC
©| 02 |k20FE:M... |Combined motor code FFFF |-
03 |0x20FF-1:E... | Combined sensor resolution ... FFFF |-
04 | x20FF-2:E... |Combined sensor type FFFF |-
©| 07 | (20F3-1:P... | Position Control Selection 00:Standard
08 |(x20F3-2:P... | Position Loop Control, Positi... | 00:Motor_Enc
09 |0x20FF-3:E... | Extemal Pulse Encoder Res... 2000 | P/R
*| 10 |SERENSEL | Serial Encoder Function Sel... | 00:PA_S_2.5M
*| 11 |SEREMRES | Serial Encoder Resolution 02:8152_FMT
*| 12 |PASEL Backup Type Absolute Enc... | 01:Incremental_... |-
“| 14 [INTTIM Watting Time for Initial Proc... | 00:Disabled
*1 18 |20FC:M... | Modulo initialization waming... 0

01:Enabled

Enable axis setting

*| 1A | 0x20FD-4:... | Main Power Supply Voltage
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7. EtherCAT Connection Procedure

27 Click Group C [Encoder/

Alarm] in the Group.

Group C [Encoder/Alarm] is
displayed in the List of
parameters.

Check that the following
parameter is set in the Present
Setting Value Column.

* Flag for the axis between the

interlock mask: 00:Enable

%) Motor Parameter

Amplfier/Motor Model ‘ RF2K24A7HAS

|R2GAD2D20F

& System < Group C [Encoder/Alarm]
g Goupl D Symbol Name Present Sefting  Unit Inpt Value
&= [Ato4uning]
o Group 1 00 | Bx20F1-1:E... | Encoder Clear Function Selection 00:Status_Muti... |-
& [Basic Control] 02 | (x20F1-3E... | Extemal Pulse Encoder Digital Fiter 01:220nsec
5 Group 2 . ;
B (7R Noich iter/observer 03 |x20F1-4:E... | Extemal Pulse Encoder Polarity Selection 00:Typel
& Group 3 04 | Ox20F2-1.... | Main Power Emor Selection 01:MPE_ENA
B (odelHich setting]
[Model/High setting] 05 | Bx20F2-2V... | Velociy Control Alam (ALM_C2) Detection | 00.Disebled
: Group 4
& o shiching vbrston] | | 06 |0c20F23V...|Velocty Feedback Alam (ALM _C3) Defection | 0':Enabled
ﬁ- Group § 07 |0e20F2-4C. | Frame emor fiter 0-
Sy isation,/C:
E;L;C;mpm P 08 | peaor25c.. | Comunication tineat fiter Q-
o
&= Communication/Display]| | | 09 | 0x201D:0V... | Postion Command Emor 1 Level 4794967295 | pps
= %m?w% Fag forthe axis between the interlock mask ~ 10:Disable

5 Group 3
&8 [Function / Output Seles

5 Group A
B8 [Profile Postion/Interpold

5 Group B

B [Sequence]
5 Group C
&= [Encoder/Aam]

Edt(E)... When the data of the head * mark is changed, it becomes effective after power supply re{nput.

5 Group D
&8 Homing/OptionCode]

Explanation  Log

Select Write in amplifier from
the Amplifier Menu.

28

File(F)
6 _.-'_: f

88 Setting of each group Parameter(Axis2)

Amplifier(d) | Utility(U)

Pazzwo

Read from armplifier(R)

X

S Mator

Write in amplifier(W)

Check that the parameter values
changed in steps 25 to 28 are
reflected.

29

Click System in the Group.
The system parameter group is
displayed. Check that the
following parameter value is set
in the Present Setting Value
Column.

- Enable axis setting:

00:Disabled

*The values in the Input Value
Column will be blank once the
parameter settings are
reflected.

'35_‘) Motor Parameter

& System

Amplifier/Motor Model | RF2K24A7HAS | RecADZD20F

5 Group D
B [Autouning]

5" Group 1
B8 Basic Control]

5 Group 2

B [FF/Notch fiter/observer
5 Group 3

B8 [Model/High setting]

57 Group 4
B8 [Gain switching/vibration|

o Group 5
&= [Sync compensation/Cor

5 Group 7
B8 [Communication. Display]]

5 Group 8
B [Control]
5" Group 9
B8 [Function / Qutput Sele
o Group A

] R
&= [Profile Postion/Interpola

L7 Group B

ID Symbol MName Present Setting Unit
*| 00 | Bx20FD-1.... | Main Circuit Power Input Type 02:0C
*| 02 |fx20FEM...  |Combined motor code FFFF |-
| 03 | x20FF-1:E... | Combined sensor resalution setting FFFF |-
| 04 | Bx20FF-Z:E... | Combined sensor type FFFF |-
“| 07 | (x20F3-1:P... |Position Control Selection 00: Standard
“| 08 |0x20F3-2:P... | Position Loop Control, Postion Loop Encoder... | 00:Mator_Enc
“| 09 | (x20FF-3:E... |Extenal Pulse Encoder Resclution 2000 |P/R
*| 10 | SERENSEL | Serial Encoder Function Selection 00:PA_S_2.5M
*| 11 | SERENRES |Serial Encoder Resolution 02:8192_FMT
" | 12 | PASEL Backup Type Absolute Encoder Function Sel... | 01:Incremental_... |-
“| 14 |[INTTIM Waiting Time for Initial Process 00:Disabled
*| 18 |20FC:M... | Module inttiglization waming detection setting 0

AxisEnable
*| 1A | Bx20FD-4:..

Enable axis setting 00:Disabled

Main Power Supply Voltage
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7. EtherCAT Connection Procedure

30

Click Group C [Encoder/
Alarm] in the Group.

Group C [Encoder/Alarm] is
displayed in the List of
parameters.

Check that the following
parameter is set in the Present
Setting Value Column.

- Flag for the axis between the

interlock mask: 00:Enable

M [Sequence]
= [Encoder/Alam

% Motor Parameter

& System

5 Group 0
B [Auto4uning]

Amplfier/Motor Model | RF2K24ATHAS

Group C [Encoder/Alarm]

| R2GADZD20F

5 Group 1
B8 [Basic Control]

o Group 2
&= [FF/Notch filter/obsenver

o Group 3
B [Model/High setting]

57 Group 4
B8 Gain switching/vibration|

5 Group 5

B8 [Sync compensation/Cor

- Group 7
B [Communication/Display]
5 Group 8
&8 [Contral]
o Group §
B8 [Function / Qutput Selec]

o Group A

ro
B8 [Profile Posttion/Interpold
o Group B

Flag forthe axis between the interlock mask

D0:Enable

1D Symbol MName Present Setting Unit
00 |(x20F1-1:E... | Encoder Clear Function Selection D0:Status_Mutti
02 |(x20F1-3:E... | Etemal Pulse Encoder Digttal Fiter 01:220nsec
*| 03 |0x20F1-4:E... | Extemal Pulse Encoder Polarity Selection D0:Typel
04 [(x20F2-1:... |Main Power Emor Selection D1:MPE_ENA
05 |(20F2-2:V... | Velocity Control Alarm {ALM_C2) Detection D0:Disabled
06 |(x20F2-3:V... | Velocity Feedback Alam (ALM_C3) Detection | 01:Enabled
07 | 20F2-4:C... | Frame emor fitter 0 -
08 | 20F2-5:C... | Comunication timeout fiter 0 -
09 | 3«201D:0V... | Position Command Emor 1 Level 4294967295 | pps

o Group C

Edit(E)

When the data of the head " mark is changed. it becomes effective after powe

5 Group D
B8 [Homing/OptionCode]

Explanation | og

31

Select Close from the File
Menu.

*The Setting of each group
Parameter (Axis 2) Window is
closed.

88 Setting of each group Parameter(Axis2)

File(F} | Armplifier(&)  Utility()  Pass
7 Open(Q) 1plifier
A Savels)
. Mator |
Save As(A)
Data File -
Addition to a project(E) mbol
20FD-1
l-'l Pr?nt Preview(V) ﬁ
@ Pint@®) OFF-1:
| Close(x) lboFF-2:

32

In the same way as steps 24 to

31, set the following parameters

for the other axes (Ax3 and
Ax4).
- Enable axis setting:
00:Disabled
* Flag for the axis between the
interlock mask: 00:Enable

33

Select Exit from the Project
Menu of the main window.

9 [New] - SANMOTION Motor Setug

Project(P) | Communication(C)

W MNew(N) Ctrl+N
= Open(0) Crl+0
o Save(s) Ctrl+5
Savelsih)
Amplifier Information(l) 3

Exit ()

___
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7. EtherCAT Connection Procedure

34 A dialog box is displayed SANMOTION Motor Setup by
confirming whether to save the
project.
If not required click No o Project File is changed. Does it save?

*If you would like to save the
parameter settings, click Yes. botes. [ o SITIE

35 Turn OFF Control and Main
circuit power supplies, then turn
them back ON.

*The changed parameter values
will be valid after turning the
power supplies OFF and then
back ON.
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7. EtherCAT Connection Procedure

I 7.4. Controller Setup
Set up the Controller.

The settings described here are made beforehand in the project file that is described in
Section 9. Appendix 1: Procedures Using the Project File.

/A WARNING

Depending on the Controller status, unexpected operation of the Motion Control
Device may occur and result in injury when you turn ON the Controller.
Focus on safety when you turn ON the power supply.

IE' Precautions for Correct Use

Make sure that the Ethernet cable is connected to both devices before performing the
following procedure. If not, turn OFF the devices, and then connect the Ethernet cable.

7.4.1. Setting the EtherCAT Network Configuration
Set the EtherCAT network configuration.

1 Turn ON Controller.

2 Select Online from the

Controller  Simulation Tools Help
Controller Menu in Sysmac

Communications Setup...

Studio. .

Change Device

Online Ctrl+W
When an online connection is T e

ls ansscalzcxonznolrl

established, a yellow line is
displayed under the toolbar.
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7. EtherCAT Connection Procedure

3 Right-click Master on the
. EtherCAT X
EtherCAT Tab Page of the Edit Node AddressINetwork configuration
Pane, and select Compare and
Merge with Actual Network
Configuration.

*If the EtherCAT Tab Page is not
displayed, double-click
EtherCAT under
Configurations and Setup in
the Multiview EXplorer. Calculate Transmission Delay Time of the Master

Wiite Slave Node Address

Compare and Merge with Actual Netwerk Configuration

Get Slave Sernial Numbers

A screen is displayed stating g
"Get information is being

Get information >

executed".

4 The Compare and Merge with

Actual Network Configuration
Dialog Box is displayed.

The node address 1 and
SanyoDenki RF2 EtherCAT
Rev:0x00000000 are added to
the Actual network configuration
after the comparison.

Click Apply actual network
configuration.

5 A Confll’matlon d|alog boX |S Apply actual network configuration >
d |sp|ayed . Check the Contents Do you want to apply the actual network configuration to the network configuration on Sysmac Studio?
and click Apply. Apply | Cancel
The d|alog bOX on the r|ght |S Actual Metwork Configuration Apply Result *

diSpIayed . Check the contents The network configuration on Sysmac Studio is the same as the actual network configuration.
and click Close. Close

44



7. EtherCAT Connection Procedure

6 As a node address 1 slave,
E001 SanyoDenki RF2
EtherCAT Rev:0x00000000 is

=
aster
added to the Network @ E00T )
configuration on Sysmac Studio. SanyoDenki RF2 EtherCAT Rev:0x00000000

Check that the data above is
added. C“Ck Close. Close

Compare and Merge with Actual Metwork Configuration

MNode Address|Network configquration on Sysmac Studio

7 The node address 1 and E001
SanyoDenki RF2 EtherCAT
Rev:0x00000000 are added to
the EtherCAT Tab Page of the
Edit Pane.

MNode Address|Network configuration

@H

Master

EOD1
SanyoDenla RF2 EtherCAT REM':DXDC'UC‘DU{)D

8 Select Offline from the COREOIIRT ke SitmulationssToolsssHelp
Controller Menu. [

Offline Crl+Shift+W

The yellow line under the toolbar
disappears.
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7.4.2. PDO Map Settings

7. EtherCAT Connection Procedure

Map the objects to PDOs for the MC Function Module.

@ Additional Information

The objects described in 6.1.2. PDO Mapping are available for the MC Function Module of
the Controller from among the objects supported by the Motion Control Device.
Refer to Section 10. Appendix 2: MC Instructions and PDO Entries for details on the objects

available for the MC Function Module.

1 Select the node address 1 slave
added on the EtherCAT Tab
Page in the previous procedure
7.4.1.

Check that Enable Distributed
Clock is set to Enabled
(DC-Synchronous (SYNCO0)).

Master
Master

2 Click Edit PDO Map Settings in
the PDO Map Settings Field.

Master

Sany...

¢ PDO Map Settings

Item name Value
E001

Model name

Product name

Revision

PDO Communications Cy...
MNode Address
Enable/Disable Settings
Serial Number

PDO Map Settings

< Enable Distributed Clock
Shitr o0 i o

Item name Value
[Deviee name ————Jc001

Meodel name

Product name

Revision

PDO Communications Cy...
Node Address
Enable/Disable Settings
Serial Number

Enable Distributed Clock
Shift Tin = aalata

SanyoDenla RF2 EtherCAT

RF2-EtherCAT (P0010959...
0x00000000

PDO Communications Cy...

0x00000000

0x6040:00 Qutputs{Ax1)/...
Ox607A:00 Outputs(Ax1)/...

Ox60FF:00 Cutputs(Ax1)/T...
0x6060:00 Outputs(AxTY...
0x6840:00 Outputs(Ax2)/...
Ox687A:00 Outputs(Ax2)/...
Ox68FF:00 Outputs(Ax2)/T...
0x6860:00 Outputs(Ax2)
0x7040:00 Outputs{Ax3)
w707 A:00 Outputs(fx3)/...
Ox70FF:00 Cutputs(Ax3)/T...
0x7060:00 Outputs(Ax3)/...
0x7840:00 Outputs(Axd)/...
Ox787A:00 Outputs(Axd)/...
Ox78FF:00 Outputs(Axd)/T...
0x7860:00 Outputs(Axd)/...
0x6041:00 Inputs{Ax1)/St...
0%6064:00 Inputs{Ax1)/Po...

0x786C:00 Inputs(Ax4)/Ve...
0x7861:00 Inputs{fxcd)/M...

Edit PDO Map Settings
Enabled (DC-Synchronou v |

SanyoDenkd RF2 EtherCAT

RF2-EtherCAT (P0010959...
0x00000000

PDO Communications Cy...

]
0x00000000

0x6040:00 Outputs(Ax1)/...
0x607A:00 Outputs(Ax1)/...
0x60FF:00 Cutputs{Ax1)/T..
0x6060:00 Qutputs(Ax1)/...
0x6840:00 Outputs(Ax2)/.
0x687A:00 Outputs(Ax2
0x68FF:00 Outputs(Ax2)/T...
0x6860:00 Outputs(Ax2)/...
0x7040:00 Outputs{Ax3)/...
0x707A:00 Outputs{Ax3)/...
0x7OFF:00 Outputs{Ax3)/T..
0x7060:00 Outputs(Ax3)/...
0x7840:00 Outputs(Axd)/...
0x787A:00 Outputs(Axd)/...
0x78FF:00 Outputs{Awd)/T..
0x7860:00 Qutputs(Axd)/...
0x6041:00 Inputs(Ax1)/St...
0x6064:00 Inputs(Ax1)/Po...

0x786C:00 Inputs{Axd)/Ve...
0x7861:00 Inputs{Accd)
Edit PDO Map Settings

Enabled {DC-Synchronou w
Dicah
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7. EtherCAT Connection Procedure

3 The Edit PDO Map Settings Edit PDO Map Settings - o X
Dialog Box is displayed. PDO Map

Process Data Size : Input 384 [bit] / 11472 [bit] Index!Sizel Data typelPDO entry namelComment! |
Output 384 [bit] / 11472 [bit]
SelectionlInput/Qutput! Name | Flag |
Input Inputs{Ax3)  Editable
— No option -
Input Inputs{Ax3)  Editable

= No option o=
Input Inputs{Ax3)  Editable

= No option o=
Input Inputs{Axd) Editable
= No option =

Input Inputs{Axd)  Editable

[ [Nooption [ ]

Input Inputs{A:x4)  Editable

oﬁ eo|eo]eo|eo]e

Cancel
4 Change the PDO mapplng for PDO Map PDO entries included in Outputs(Ax1)
. Process Data Size : Input 384 [bit] / 11472 [bit] Index | Size |Datatypel PDQO entry name |Commentll
Ax1 by following the steps Output 304 (o) / 11472 i) [T KT VT Fore T R B |
Selection|Input/Outputl  Name | Flag | Ox607A:00 32 [bit] DINT Target position
below. ® - Nooption  — 0x60FF:00 32 [bit] DINT  Target velocity
() Outout OutputsfAx1)  Editable 0x6060:00 8 bit] | SINT | Modes of operation
Click OUtpUtS(AXl) that has | (&) [ Output | Outputs(Axl) | Editable | 0x0000:00 8[bit] —-
-— No option -
been selected by default. ®  Ouput  Outpuls(A) Editable
-— No option -
"PDO entries included in O
X X -— No option -
Outputs(Ax1)" is displayed on _®  Ouput _ Outpuls(Adl) FEditable_

the right side of the dialog box.

*In this guide, the procedure is
described based on the PDOs
mapped by default. You can
also select a mapping different
from the one in this guide.

5 Check that the following objects
PDO entries included in CQutputs(Ax1)

are set.

- 0x6040:00 Index | Size |Data type! PDO entry name  |Commentll
(0x6040:00 1 16 [bit] [ UINT | Controlword |
* 0x607A:00 0x607A:00 32 [bit] DINT  Target position
= Ox60FF:00 Ow0FF00 32 [kit] DINT Target velocity
« Ox6060:00 Oxb060:00 8 [bit] SINT Modes of operation
 0X0000:00 R R -
6 Select 0x60FF:00 and click Add
PDO Entry. PDO entries included im Qutputs{fx1)

Index | Size IDatatypel PDO entry name |Commentll
Oo040:00 16 [bit] UWINT Control word
Docb07A:00 32 [bit] DINT Target position

| 0x60FF:00 | 32 [bit] | DINT | Targetvelocity [ ||
Oxo060:00 & [bit] SINT Modes of operation
000000 8 [bit] --—- — S

Mowve Up Move Down Align
Add PDO Entry Delete PDO Entry

QK Cancel
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7. EtherCAT Connection Procedure

7 The Edit PDO Map Settings
Dialog Box is displayed.

Edit PDO Map Settings ~ — O X
w007 1:00 Target torgue / Target torque

Among the objects listed in Ox6871:00 Target torque / Target torgue

6.1.2. PDO Mapping, select the Ox7071:00 Target torque / Target torgue
Ox7871:00 Target torque / Target torque

following object that is not yet
set. | Target torque
- 0x6071:00 c I

dCeE

Click OK.

S IRSLEUL R LE L L Sl £00 entries included in Outputs{AxT)

Index | Size IDatatypel PDO entry name |Comment!l
Owo040:00 16 [bit] UWINT Control word
Ox607A:00 32 [bit] DINT Target position
OuwbOFF00 32 [bit] DINT Target velocity
[ 0x6071:00 )16 [bit] | INT | Targettorque  [--- |
eb000:00 8 [bit]  SINT Modes of operation
Ox0000:00 8 [bit

o] In the same way as steps 6 to 8,

add the following objects. PDO entries included in Outputs(fx1)

. Index | Size |Datatypel PDO entry name |Commentll
* Ox60E0:00
Owe040:00 16 [bit] UINT Control word
* Ox60E1:00 Ox607A:00 32 [bit] DINT Target position
+ 0x60B8:00 OxG0FF:00 32 [bit] DINT Target velocity

Oxe071:00 16 [bit] INT Target torque
006000 & [bit]l SINT Modes of operation
Ox0000:00 8 [bit] -—-

Oxe0E0:00 16 [bit] UINT Positive torgue limit
Oxe0E1:00 16 [bit] UINT Megative torque limit
Ox60B8:00 ) 16 [bit] | LINT Touch probe function

10 Click Inputs(Ax1) that has been PDO Map PDO entries included in Inputs{Ax1)
Process Data Size : Input 384 [bit] / 11472 [bit] Index | Size IDatatypel PDO entry name |Commentll
selected by default. Output 448 [t / 11472 il IR RTC TN =T
; . . SelectionInput/Cutput! Mame | Flag |l 0x6064:00 32 [bit] DINT Position actual val...
"PDO entries included in @ o Noopn . (606C00 33(by DINT  Neloctyachalvel..
®  inout Inputs{Ax1) Editable ostTc] I BTt T Mo fope i
Inputs(Ax1)" is displayed on the BT IO MOo® R
i . . = No option ==
right side of the dialog box. ®  npt  InputsfAxi)  Editable |

= No option
Input Inputs(Ax1) Editable

No option

Input Inputs(Ax1) Editable

11 Check that the following objects PDO entries included in Inputs{Ax1)

are set.

Index | Size IDatatypel PDO entry name |Comment
- 0x6041:00 (0x6041:00 Y 16 [bit] | UINT | Status word
. 0x6064:00 Oocb004:00 32 [bit] DINT Position actual value
MhebD6C00 32 [bit] DINT Velocity actual value
* 0x606C:00 0x6061:00 8[bit] SINT  Modes of operation display
+ 0x6061:00 0x0000:00 8 [bit] -
= 0x0000:00
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7. EtherCAT Connection Procedure

12 Delete the object that is not

described in 6.1.2. PDO Index | Size IDatatypel PDO entry name IComment! |
Mapping, in the following way. 0x6041:00 16 [bit] UINT Status word
Oeb064:00 32 [bit] DINT Position actual value

Select the following object and  BRGE0EEE0 TS0 bit) [DINI | Velocity actusivalue 1= | |
click Delete PDO Entry. 0:6061:00 8 [bit]  SINT Modes of operation display

- OX606C:00 0:0000:00 8 [bit] --- == =
Move Up Move Down Align

Add PDO Entry Delete PDO Entry

PDO entries included in Inputs{Ax1)

oK Cancel Apply

13 Check that the object is deleted.

PDO entries included in Inputs(Ax1)

Index | Size IDatatypel PDO entry name |Commentl
00041:00 16 [bit] UINT Status word
Oheb064:00 32 [bit] DINT Position actual value |
| 0x6061:00 | 8 [bit] [SINT | Modes of operation display | |

0x0000:00 & [bit] ---

14 In the same way as steps 6 to 8,

. . PDO entries included in Inputs(Ax1)
add the following objects.

Index | Size |Data typel PDO entry name
= Ox6077:00 0x6041:00 16 [bit] UINT Status word
0x0064:00 32 [bit] DINT Position actual value
* 0x60B9:00 0x6077:00 16 [bit] INT Torque actual value
= OX60BA:00 (0x6061:00 & [bit] SINT Meodes of operation display
ONO000 8 [bif]  --- =
* 0x60BC:00 0x60B%:00 16 [bitl UINT  Touch probe status
- OX60FD:00 D:-:I?DBA:DO 3.7_ [bit] DINT Touch probe pos?lion 'I pos:rt?\.re value
(x60BC:00 32 [bit] DINT Touch probe position 2 positive value
* 0x2100:00 Ox60FD:00 32 [bit] UDINT  Digital inputs

\ 0x2100:00 J 16 [bit] | UINT Status word 1 ===

15 Change the PDO mapping for PDO Map
Process Data Size : Input 496 [bit] / 11472 [bit] : Siz ata | PDO entry name |Commen
the other axes (Ax2 to Ax4) by = !'thptut 2as o] / 11472 ] peia e EB0 enty :
. Selection! Input/Output! I‘-Iavge | Flag | :
following the steps below. N GETED
Display the output process data

Output Outputs{Ax2) Editable
for Ax2 in the PDO Map.

Output Outputs{Ax2) Editable
— Mo option ==
Output Outputs{Ax2?) Editable
— Mo option ==
Output Outputs{Ax2?) Editable
= Mo option ==
Output Outputs{Ax2?) Editable
— Mo option ==
Output Outputs{4x3) Editable

O Xl Xedil XadifeX X |

Select No option for all the PDO Map
Process Data Size : Input 496 [bit] / 11472 iz Data typel PDO entry name |Comment
output process data for Ax2. Output 352 [bit] / 11472 [bit]
Selection! Inout/Outout! Name | Flag |l :
I
Output Outputs(Ax2) Editable
Output Qutputs{Ax2) Edih:blei

*This guide does not use Ax2.

No option

Output Outputs(Ax?) Editable

o
@
°
)
( )
o
LJ
o
-
®
®

- No option -—
Output Outputs(Ax?)  Editable
= No option = )
Output Uutputs{AxZ) Editable

= No option ==

Output Outputs{fx3) Editable
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7. EtherCAT Connection Procedure

16 In the same way as step 15,
select No option for all the
output process data for Ax3 and
Ax4.

*This guide does not use Ax3
and Ax4.

= Ax3

PDO Map
Process Data Size : Input 496 [bit] / 11472 Size
Output 256 [bit] / 11 :
Selection! Input/Output! Name

Data typel PDO entry name |Comment

PDO Map -
Process Data Size : Input 496 [bit] / 11 | Size

Qutput 160 [bit] / 114 :

jonlInput/Outputl ~ Name

Data typel PDO entry name |Comment

Outputs(Ax)  Editable
Outputs(Ax) Editable

® Output
@

Output

In the same way as steps 15
and 16, select No option for alll
the input process data for the
other axes (Ax2 to Ax4).

17

*This guide does not use Ax2,
Ax3 and Ax4

= Ax2

PDO Map
Process Data Size : Input 400 [bit] / 11472
Qutput 160 [bit] / 114
Selectionlinput/Output! Name | Flag |
1= [Noonfion = |
Input Inputs{Ax2) Editable
Input Inputs{Ax?)  Editable

Data typel PDO entry name |Comment

PDO Map
Process Data Size : Input 208 [bit] / 11472 [bit] : | Size
Output 160 [bit] / 11472 [bit] :
Selection! Input/OCutput| ETY | Flag |
Output Outputs{Ax3) Editable
Output Outputs{Ax3) Editable

Data typel PDO entry name |Commentd

PDC Map
Process Data Size : Input 304 [bit] / 11472 | Size
Output 160 [bit] / 11 f
Selection! Input/Qutput! Name | Flag

Data typel PDO entry name |Comment

Inputs{Asxd) Editable
Editable

Inputs{Axd)

18 Click OK.

PDO Map

Process Data Size : Input 208 [bit] / 11472 [bit] Index | Size |Data typel
Output 160 [bit] / 11472 [bit]
Selection!Input/Output! Name | Flag Il
(Lo I = —

[ ] Input
[ ] Input

PDO entry name

Inputs(Ax4)  Editable

Inpurts{Asx4) Editable

Cancel Apply
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19 The same PDO entries as
described in 6.1.2. PDO
Mapping are displayed in the
PDO Map Settings Field.

Item mame

Device name
Model name
Product name
Rewvision
PDO Communications Cycle
Node Address
Enable/Tisable Settings

rial Number

.Enahle D

Value
SanyoDenki RF2 C.
RF2-EtherCAT ':F'LIIJ‘IDQSS‘LEH 25.Ja
Ox00000000
PDO Communications Cycle 1 (2000 us)
_
Enabled
000000000

Edit PDO Map Settings
Enabled (DC- Jyruchrorlau
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7. EtherCAT Connection Procedure

7.4.3. Axis Settings for Motion Control
Set the axis for the MC Function Module.

1 Select Configurations and e - Vet
Setup — Motion Control Setup < el R |
— Axis Settings in the Multiview _
Explorer.

Right-click Axis Settings and
select Add — Motion Control
AXxis from the menu.

Single-axis Position Control Axis

2 MC_AXxis000 (0,MC1) is added
under Motion Control Setup —
Axis Settings.

Right-click MC_Axis000
(0,MC1) and select Edit from

ntrol Setup
the menu. i

¥ £ Awxis Settings
. L
*For NJ-series Controllers, the -
axis name displayed in Sysmac
Studio is "MC_Axis000 (0)".

3 The MC_Axis000 (0,MC1) Tab
Page is displayed in the Edit
Pane. Avis number

Motion control

Control

Click the Axis Basic Settings Feedback control
Input device 1 Channel
Input device 2 Channel
Button. = 5 Channel
) Channel
Output device 2 Channel
Output device 3 Channel

P Detailed Settings

4 Enter or select the following
values from the pull-down list to
make the axis basic settings.

- Axis number: 0 S

Motion control

= Axis use: Used axis

. i Hods use
= AXis type: Servo axis Asis type
* Feedback control: Control function
No control loop Feedback contral
- Output device 1: Input device 1
. Input device 2 <Mot assigned >
Node:1SanyoDenki RF2 Input device 3 <Mot assigned >
EtherCAT(EOO01) Output device 1 | [ZNotassigned= [ + |

Output device 2
Output device 3 <Mot assigned >
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7. EtherCAT Connection Procedure

5 Click Detailed Settings.

Axis number

Motion control

Axis use

Axis type

Control function

Feedback control
Input device 1 Channel
Input d Channel
Input device 3 A Channel
Qutput d > T F EtherCAT(RR Channel
Qutput devi Channel
Output devi Channel

» Detalled Settings

Click the + Button to the left of
the three function names to i D"ta;'fd;ﬁt“[fs
expand Function Name | | T e

Dutput (Controller to Device)
nput (Device to Controller)
tal inputs

6 The list of function names is ¥ Detailed Settings
Reset to Default
eXpanded . | Function Name
__ = Uutput (Lontroller to Uevice)
~ ! % 1. Controlword <Not assigned>
+* 3. Target position <Not assigned >
5. Target velocity <Not assigned>
7. Target torque <Not assigned >
9. Max profile Velocity <Not assigned>
11. Modes of operation <Not assigned >
15. Pasitive torque limit value <Not assigned>
16. Negative torque limit value

21. Touch probe function <Not assigned>
. Software Switch of Encoder's Input
Input (Device to Controller)
tatusword <Not assigned >
on actual value <Not assigned>
24. Velocity actual value <Not assigned>
25. Torque actual value <Not assigned>

[=)
M
A
n

Process Data

I1

4

27. Modes of operation display <Not assigned>
40, Touch probe status <Not assigned>
41. Touch probe pos1 pos value <Not assigned>
2. Touch probe pos2 pos value <Not assigned>
3. Error code <Not assigned>

. Status of Encoder’s Input Slave <Not assigned >

6. Referance Position for <Not assigned >

30. Immediate Stop Input
ncoder Phase Z Detection <Not assigned>
3. Home switch <Not assigned>
37. External Latch Input 1 <Not assigned >

38. Bxternal Latch Input 2 <Not assigned>

4

7 Open the pull-down list in the Function Name

- Output (Controller to Device)

Device Column for

% 3. Target position

1.Controlword. 2 EE T <Not assigned>

Select Node:1SanyoDenki RF2

EtherCAT(EO01). s ‘ | ProcessData
[* 1.Controiword ]

Node: 1 SanyoDenki RF2 EtherCAT(EOOT) ¥ |/<Not assianed> v
* 3. Target position
5. Target velocity O AN-ULUUTDUTSAX 1)_Iarget posIiion_ou A uuj

Select the following object from
the pull-down list in the Process  [SSS_—r=mies Device \ Proces D I
- Node : 1 SanyoDenki RF2 EtherCAT(EDDT) ¥

Data Column. * 3. Target position <Not assigned> <Not 2
* 6040h-00.0
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7. EtherCAT Connection Procedure

by referring to 6.1.5. Axis Settings for PDO Entries.
Select Node:1SanyoDenki RF2 EtherCAT(E001) for the device that process data needs to

be assigned to.

Select <Not assighed> for the device that process data does not needs to be assigned to.

Function Name
Output (Controller to Device)
* 1. Controlword
* 3. Target position
5. Target velocity
7. Target torque
0. Max prefile Velocity
11. Modes of operation
15. Positive torque limit value
16. Negative torque limit value
21. Touch probe function
44, Software Switch of Encoder's Input Slave
Input
2. Statusword

e to Controller)

23. Position actual value
24, Velocity actual value
25. Torque actual value
27. Modes of opera

. Touch probe status
41. Touch probe pos1 pos value

ouch probe pos2 pos value

43, Error code

display

45, Status of Encoder’s Input Slave

46, Reference Position for csp

Digital inputs

28. Positive limit switch

29. Negative limit switch

30. Immediate Stop Input
Encoder Phase Z Detection
Home switch

37. External Latch Input 1

38. External Latch Input 2

Device

Nede : 1 SanyoDenki RF2 EtherCAT(EOOT)
Nede : 1 SanyoDenki RF2 EtherCAT(EOOT)
Node : T SanyoDenki RF2 EtherCAT{EGUT]
Nede : 1 SanyoDenki RF2 EtherCAT(EOOT)
<Not assigned>

Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Node : 1 SanyoDenki RF2 EtherCAT(E0OT)
Nede : T SanyoDenki RF2 EtherCAT(EOOT]
Node : 1 SanyoDenki RF2 EtherCAT(EOOT)
<Not assigned>

Node : 1 SanyoDenls RF2 EtherCAT(EQOT)
Node : T SanyoDenki RFZ EtherCAT{EGOT]
<Not assigned>
Node : 1 SanyoDenls RF2 EtherCAT(EQOT)
Node : 1 SanyoDenki RFZ EtherCAT{EODT)
Node : 1 SanyoDenki RFZ EtherCAT{EDOT]
Node : 1 SanyoDenki RFZ EtherCAT{EGOT]
Node : 1 SanmyoDenki RFZ EtherCAT(EQOT)
<Not assigned>
<Not assigned>
<Not assigned>

Node : 1 SamyoDenki RF2 EtherCAT(EQOT)
Node : 1 SamyoDenki RF2 EtherCAT(EQOT)
Node : 1 SamyoDenki RF2 EtherCAT(EQOT)
Node : 1 SamyoDenki RF2 EtherCAT(EQOT)
Node : T SamyoDenki RFZ EtherCAT{EODT]
Node : 1 SamyoDenki RF2 EtherCAT(EQOT)
Node : 1 SamyoDenki RF2 EtherCAT(EQOT)

LR HENENENEHENENENEHE MEHEHEHEHENENIRHENE!

LEHRHEHEHEE!

Process Data

6040h-00.0(Outputs(fx1)_ Control word 6040 00)
0607Ah-00.0{Cutputs(Ax1)_Target position_6074 0
B60FFh-00.0{Cutputs{AxT)_Target velocity_60FF_00
8071h-00.0(Outputs(Ax1)_Target torque_6071_00)
<IN Jneq >
0060h-00.0{0utputs(Ax1)_Modes of operation_g0
B60EOh-00.0(Outputs(Ax1)_Positive torque limit_60
E0ETh-00.0{Cutputs{AxT]_Negative torque limit_6
00E8h-00.0{Outputs{Ax1) Touch probe funchon_t

6041h-00.0(Inputs(Ax1)_Status word_b041_00)
6064h-00.0(Inputs{AxT)_Position actual value_b06

607 7h-00.0{Inputs(Ax1)_Torque actual value_6077
6061h-00.0(Inputs(Ax1) Modes of operation displ
B60BESh-00.0(Inputs{Ax1]_Touch probe status_60B9
B0BAh-00.0{Inputs{AxT]_Touch probe position T p
B0BCh-00.0{Inputs(Ax1) Touch probe position 2 p

B60FDh-00.18(Inputs{Ax1)_Digital inputs_60FD_00)
60FDR-00.19(Inputs(Ax1)_Digrtal inputs_60FD_00)
B60FDh-00.21(Inputs(Ax1)_Digital inputs_60FD_00)
2100h-00.2(Inputs(Ax1)_Status word 1_2100_00)

B0FDR-00.20{Inputs(AxT)_Digital inputs_60FD_00)
B60FDh-00.16(Inputs{Ax1)_Digital mputs_60FD_00)
B60FDR-00.17 (Inputs(Ax1)_Digrtal mputs_60FD_00)

8 Likewise, as shown in the figure below, set the device and process data for the other functions
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7. EtherCAT Connection Procedure

7.4.4. Creating an Operation Check Program

Create a program to check the operation.

The MC_Power instruction is used as an example in this program.

For information on MC instructions, refer to the NJ/NX-series Motion Control Instructions
Reference Manual (Cat. No. W508).

For details on the program in ST (structured text) language, refer to Section 11. Appendix 3:
Program.

1 Select Programming — POUs - M P rogramming
Programs — ProgramO in the vi E'?UE'
Multiview Explorer. ¥ = Programs
Right-click ProgramO and select e
Delete from the menu.

L # Functions

L & Function Bloc
= [ Data
*The default "ProgramQ" is » B3 Tasks
automatically created in ladder
language. It is not used in this
guide because a program in ST
language is manually created Delete
and used, as described in the

. F|
following steps. ﬂ Are you sure you wish to delete the following item?

The Delete Dialog Box is
displayed. Click Yes. = | iy

ProgramO is deleted from b rEnnng
T W e

Programming in the Multiview ML 'El‘u"

Explorer. L&

Right-click Programs under 12 Programming

Programming — POUs and ¥ ] POUs

+
select Add — ST from the menu. LE .

Ladder

L # Functions

Double-click Program0 added

Multiview Explorer

in the Multiview Explorer. m
The ProgramO Tab Page is

displayed in the Edit Pane.

Click the Up Arrow Button in the
Variables Field.

1;
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7. EtherCAT Connection Procedure

5 The Internals Side Tab is

displayed in the variable table.

Click on a space to create an
entry cell in the Name Column.

Enter Input_Start in the Name

Column, and check that BOOL is

displayed in the Data Type
Column.

L
EAT

EtherCAT £ MC_Axi

Variables

Namespace - Using

| Data Type | Initial Value | AT |Retain| Constant |  Comment

Initial Value | AT | Retain| Constant |

Initial Value | AT | Retain| Constant |
Externals | g BOOL ] ]

After entering, right-click and
select Create New from the
menu.

A new variable can be entered.

Enter MC_Power_instance in

the Name Column.

Enter MC_Power in the Data
Type Column.

| Data Type | Initial Value | AT | Retain| Constant |

oL | | 0O 0

Move to Global

Initial Value | AT | Retain| Constant | Comment

Input_Start

Initial Value
EEtRl Input Start BOOL O O
MC_Power_instance| BOOL ] []

Initial Value | AT | Retain| Constant | Comment

| Data Type |
Input_Start BOOL O O

MC_Power_instance MC_Power [] []

In the same way as step 6, enter

the following data in newly
created cells of the columns on
the Internals Side Tab Page.

- Local_Power_Enable: BOOL

* Output_Power_Status: BOOL

= Output_Power_Busy: BOOL

= Output_Power_Error: BOOL

= Output_Power_ErrorID: WORD

Initial Value | AT | Retain| Constant Comment

| Data Type |
Input_Start

MC_Power_instance MC_Power
Local_Power_Enable BOOL
Output_Power_Busy BOOL
Output_Power_Error BOOL
Output_Power_ErrorlD | WORD
Output_Power_Status BOOL

LOOoOOoma
LOOoOOoma
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7. EtherCAT Connection Procedure

8 Select the Externals Side Tab. Internals Data Type | Constant | Comment |
In the same way as steps 5 and Internals | Constant | Comment
6, enter the following variable _EC_PDSlavThl ARRAY[1..192] OF BOOL =
names in newly created cells of MC_Axis000 —SAXIS_REF ™

_EC_CommErTbl | ARRAY[1.192] OF BOOL ™
the Name Column on the
Externals Side Tab Page.
The data types are automatically
set.
- _EC_PDSlavThbl
- MC_AXxis000
- _EC_CommeErThl
9 Click the Down Arrow Button to
close the variable table. Variables
Namespace - Using
Internals Name | Data Type | Constant | Comment
Externals  £C ppSIavThl ARRAY[1.192] OF BOOL ™
MC_AxisD00 _sAXIS_REF ™
_EC_CommErrThl ARRAY[1.192] OF BOOL ™
10 The programming area of the (* Section 01: Motion Control Device Start/Stop *)
L IF Input_Start
Program0 Tab Page is displayed | * \\5~Ec ppsjavThiMC_Axis000.Cig.NodeAddress]
again. Write a program with the AND NOT _EC_CommErnThI[MC_Axis000.Cfg.NodeAddress]
. . THEN
MC instruction. IF NOT MC_Axis000.DrvStatus.ServoOn THEN
Local_Power_Enable:= TRUE;
*For details on how to use MC END_IF;
. . ELSE Local_Power_Enable:= FALSE;
instructions, refer to the END IF:
NJ/NX-series Motion Control B
Instructions Reference Manual (* Section 02: Error Operation *)
(Cat. No. W508). IF MC_Axis000.MFaultLvl.Active THEN
Local_Power_Enable:= FALSE;
S END_IF;
*The program on the right is only
given as an example. You must | (* Section 03: MC Instruction Execute *)
write a program according to MC_P?XV‘:/{E'“Z@“S&()
the specifications of the Motion Axis:= MC_Axis000,
C | Devi Ref Enable := Local_Power_Enabile,
Ontro_ evice you US?' erer Status => Qutput_Power_Status,
to Section 11. Ap_pendlx 3: Busy => Output_Power_Busy,
Program for details on the Error => Output_Power_Error,
program shown on the right. ErrorlD  => Output_Power_ErrorID);
11 Check that the exclamation LA Programming
marks (errors) disappear from ¥ i@l POUs
the Multiview Explorer. ¥ = Programs
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7. EtherCAT Connection Procedure

12 Double-click Task Settings S heee
i

under Configurations and

. .. he | Task Type |  TaskName |Period/Execution O}
Setup in the Multiview Explorer. iom Racke M Priority4 Primary Periodic Task

The Task Settings Tab Page is -

displayed in the Edit Pane.

13 Click the Program Assignment
Settings Button.

¥ B PrimaryTask

Program name Initial status

14 Click the + Button in the Primary
Task Field.

¥ B PrimaryTask

Program name Initial status

An entry cell is displayed in the
Program name Column. F'I'l:lgl'ﬂl'l"l name Initial status
v .|F'.ur|

Select ProgramO from the
pull-down list.

ProgramO is set. ¥ W PrimaryTask
Check that the initial status is SEIEIETE Lot b
Run.

(i —3 T a——
* i
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7. EtherCAT Connection Procedure

7.4.5. Transferring the Project Data
Transfer the created project data to the Controller.

Regardless of the operating mode of the CPU Unit, devices or machines may

perform unexpected operation when you transfer any of the following data from
Sysmac Studio: a user program, configuration data, setup data, device
variables or values in memory used for CJ-series Units.

Always confirm safety at the destination node before you transfer the project
data.

/A WARNING

If you use EtherCAT slave units, check the specifications of those slave units in
manuals or other documentation and confirm that the system will not be
adversely affected before you transfer parameters.

After you transfer the project data, the CPU Unit is restarted, and

communications with the slave unit is cut off. During the period, the outputs of
the slave unit behave according to the slave unit settings. The time that
communications is cut off depends on the EtherCAT network configuration.
Before you transfer the project data, confirm that the slave unit settings will not
adversely affect the system.

@ Additional Information
Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for information on
how to handle errors and warnings that have occurred as results of a program check and
building.

1 Select Check All Programs

. Project Controller Simulation Too
from the Project Menu.

Check All Programs F7

2 The Build Tab Page is displayed. === w—
Check that "0 Errors" and "0 I
Warnings" are displayed.
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7. EtherCAT Connection Procedure

Select Rebuild Controller from
the Project Menu.

Project Controller
Check All Programs F7
Check Selected Programs Shift+F7

Simulation Tool

Build Controller F&
Rebuild Controller

The dialog box on the right is
displayed. Confirm that there is
no problem, and click Yes.

Sysmac Studio

When you execute the Rebuild operation, all programs will be rebuilt.
[t may take time to complete the operation. Do you wish to continue?

Check that "0 Errors" and "0
Warnings" are displayed on the
Build Tab Page.

Location

If you need to save the created
project file, select Export from
the File Menu.

*Refer to Section 9. Appendix 1:

Procedures Using the Project
File if you use the exported

File Edit View Insert Projec
Close

Save Ctrl+5
Save As..,

Save As Mew Number...

Import...
data.
Export...
Select Online from the T W ——

Controller Menu.

When an online connection is
established, a yellow line is
displayed under the toolbar.

Communications Setup...

Change Device

Online Ctri+W

1

Select Synchronize from the
Controller Menu.

Controller  Simulation Tools Help
|
|
Cffline Ctrl+Shift+W
Synchrenize.. Ctrl+M
Transfer... k
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7. EtherCAT Connection Procedure

o] The Synchronization Dialog Box
is displayed. 8 symctvonizatin
Check that the data to transfer :
(example: NX102) is selected.
Click Transfer To Controller.

*After executing "Transfer To
Controller", the Sysmac Studio
data is transferred to
Controller, and the data is

synchronized.
10 A confirmation dialog box is Srsmec Siude
displayed. Confirm that there is Tt operating mode wil e change to PROGRAM . Then.EfesCAT laveswil e rese and force rereshing il
be celled.
no prObIem, and CIiCk YeS. Are you sure that you want to execute the transfer?(Y/N)

A screen is displayed stating
"Synchronizing".

A confirmation dialog box is
displayed. Confirm that there is

Sysmac Studio

The operating mode will be changed to RUN mode.
Do you want to continue?(Y/N)

no prObIem! and click Yes. g Confirm that there is no problem if the controller operation is started.

Yes No
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7. EtherCAT Connection Procedure

11 As shown in the figure on the
right, the font color that is used
to display the synchronized data

Synchronization a *

pLel UpUGLE Date

8/1/2018 1:54:47 PM

changes to the same color as
the one used to specify
"Synchronized".

Check that a message is
displayed stating "The
Synchronization process
successfully finished". ecampre

Confirm that there is no
problem, and click Close.

*When the Sysmac Studio
project data matches the
Controller data, a message is
displayed stating "The
Synchronization process
successfully finished".

*If the synchronization fails,
check the wiring and repeat
from step 1.
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7. EtherCAT Connection Procedure

I 7.5. Connection Status Check

Check the connection status of the EtherCAT network.

7.5.1. Checking the Connection Status
Confirm that EtherCAT communications is performed normally.

1 Check with LED indicators on
Controller that PDO
communications via EtherCAT is
performed normally.

. . . NET RUN
The LED indicators in normal status [ L
PORT3[ INETERR | |*
are as follows: | .
] L/A
NET RUN: Green lit L

NET ERR: Not lit
LINK/ACT: Yellow flashing Built-in EtherCAT (Port 3)

Status Indicators
*The NJ-series Controllers also
have the same LED indicator

status.
2 Check the LED indicators on Servo
Amplifier. L/A
RUN indicator \ q
The LED indicators in normal status qﬁ
are as follows: IN Link/Activity =
RUN indicator: Green lit indicator \L’Q .
IN Link/Activity indicator: E( I
Green flickering ERR indicator - ERR !
ERR indicator: Not lit —_—
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7. EtherCAT Connection Procedure

7.5.2. Checking the Connection Status Using the Operation Check Program
Confirm that the Servo Amplifier is operated normally using the operation check program.
The MC_Power instruction is used in this program.

/\ Caution

In this procedure, the operation of the Motion Control Device is checked, which
may perform unexpectedly.

Ensure safety before you proceed with this operation check described here.

If you cannot ensure safety, do not proceed. When you perform this operation
check, make sure to complete all the steps and make the output of the Slave
Amplifier safe.

/\ Caution

If you change the variable values on a Watch Tab Page when Sysmac Studio is
online with the CPU Unit, the devices connected to the Controller may operate
regardless of the operating mode of the CPU Unit.

Always ensure safety before you change the variable values on a Watch Tab
Page when Sysmac Studio is online with the CPU Unit.

/\ Caution

Please note that some functions of the MC Function Module may be
unavailable, or available but different in behavior from OMRON Motion Control

Devices due to the different specifications between non-OMRON and OMRON
Motion Control Devices. Make sure to check Section 8. Restrictions on Motion
Control in this guide when you design a system.

1 Check that RUN mode (operating Controller Status S—
mode of Controller) is displayed in Bl
the Controller Status Pane of " ONLINE ®  192.168250.1: 1t
Sysmac Studio. ERR/ALM @ RUN mode

If not, select Mode — RUN Mode
from the Controller Menu to change
the operating mode to RUN mode.

Controller  Simulation Tools Help

Offline Ctrl+Shift+W

Synchronize... Ctrl+M

Transfer... b

Made L4 RUN Made... Ctrl+3
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7. EtherCAT Connection Procedure

Select Watch Tab Page from the
View Menu.

View Imsert Project Contreller Simulation  Tools

Multiview Explorer
Teolbox

Cutput Tab Page
Watch Tab Page

Alt+1

Alt+2
Alt+3
Alt+4

The Watch (Project)1 Tab Page is
displayed.

Device name |

new_Controller 0

| Online value | Modify

ICommenil Data type |AT| Display format Il

Enter Program0O in the Name
Column.

Name | Online value |

Pragram0

Modify

ICommenil Data type

PragramQ

Click the Down Arrow Button to the
left of ProgramO. The variables
used in ProgramO are displayed.

*The order of variable names may
be changed depending on the
operating environment.

Name

. Program@

P On
P_Off
P_PRGER
PCY
P_First_RunMode
P_First_Run
Input_Start
MC_Power_instance
Local_Power_Enable
Output_Power_Busy
Output_Power_Emror
Qutput_Power_EmrorlD
Qutput_Power_Status
» _EC_PDSlavThI[1-192]
P MC_AxisD00
P _EC CommErrTbI[1-192]

| Online value |

True

False
False
False
False
False

False

Falze
False
False
0000

False

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
TRUE
TRUE

Modify

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE

TRUE

FALSE

ICommenil Data type

Check with the following LED
indicator on Servo Amplifier that
Ax1 is in the “state of operation
preparation completion”.
(operation-ready state)

The LED indicator that indicates the

state is as follows:

Amplifier status indicator ST1:
Green blinking with 256 ms cycle

Amplifier status
indicator ST1

With Sysmac Studio, click TRUE in
the Modify Column for Input_Start.
The online value is changed from
False to True.

*The MC_Power instruction is
executed.

Mame
Input_Start

| Online value |

( True

Modify
FALSE
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7. EtherCAT Connection Procedure

8 Check that the following online Name | Online value | Modify
values of the variables are !

P On TRUE FALSE
P_Off TRUE FALSE
P_PRGER TRUE FALSE
P CY TRUE FALSE
P_First_ RunMode TRUE FALSE
P_First_Run

displayed.

Local _Power_Enable: True
(Indicates that the instruction is
ready for execution.)

Output_Power_Busy: True
(Indicates that the instruction is

being executed.) P MC_Power_instance

Output_Power_Error: False Local Power_Enable e TRUE FALSE
(Indicates that there is no error.) Output_Power_Busy e TRUE FALSE
Output_Power_ErrorlD: 0000 Output_Power_Emror TRUE FALSE
(Indicates that there is no error.) Output_Power_EmorlD _

Output_Power_Status: True Output_Power_Status - TRUE FALSE
(Indicates that Servo Amplifier is
ready for operation.)

*They indicate that the MC_Power
instruction is operating normally.

(@) Click the Down Arrow Button to the | Online value | Modify
left of MC_Axis000.
DrvStatus is displayed. P Cig
Likewise, click the Down Arrow P Scale

Button to the left of DrvStatus. P Status
P Details

» Dir

» DrsStatus
P Cmd

P Act

» MFaultlvl
» Obsr

10 Check that ServoOn is True. Mame | Online value | Madify
DirvStatus
*This indicates that the motor is ServeOn TRUE FALSE
energized. Ready TRUE FALSE

MainPower TRUE FALSE
POT TRUE FALSE

66



7. EtherCAT Connection Procedure

Check with the following LED =k
i1 -~ o POW. - JEICICRE =
indicator on Servo Amplifier that
H H n mn ST‘
Ax1 is in the "state of servo ON". Amplifier status ALS

indicator ST1
The LED indicator that indicates the

state is as follows:
Amplifier status indicator ST1:
Green blinking with 1.024 s cycle

*The blinking cycle of the LED
indicator is slower than the one
described in step 6.

12 With Sysmac Studio, click FALSE in Name s—ral

the Modify Column for Input_Start v

on the Watchl Tab Page. P On TRUE FALSE
The online value is changed from P_Off TRUE FALSE
True to False. P_PRGER TRUE FALSE

P CY TRUE FALSE

*The MC_Power instruction is P_First RunMode TRUE FALSE
ended. P_First_Run TRUE FALSE

Input_Start G TRUE

I—II

13 Check that the following online

Name | Online value | Modify
values of the variables are v
displayed. P On TRUE FALSE
Local_Power_Enable: False P_Off False TRUE FALSE
(Indicates that the instruction is P_PRGER False TRUE FALSE
not executed.) P_CY False TRUE FALSE

Output_Power_Busy: False P_First_Runhode False TRUE FALSE
(Indicates that the instruction is P_First_Run False TRUE FALSE

buffered for execution.) ____nputsten JFase | ML

Output_Power_Error: False R e

(Indicates that there is no error.) Local_Power_Enable Falze TRUE FALSE
Output_P E Fals TRUE FALSE
Output_Power_ErroriD: 0000 WipULFower_BLsy a5€
. . Output_Power Ermor False TRUE FALSE
(Indicates that there is no error.)
Output_Power_ EmorlD Q000 _

Output_Power_Status: False
(Indicates that Servo Amplifier is
not ready for operation.)

Output_Power_Status False TRUE FALSE

*They indicate that the MC_Power
instruction has been properly
ended.
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14

Check that False is displayed in the
Online value Column for ServoOn
under MC_Axis000 — DrvStatus.

*This indicates that the motor is not
energized.

Mame
¥ DrvStatus

ServeCn
Ready
MainPower
P OT

| Online value |

Falze

Madify

TRUE FALSE
TRUE FALSE
TRUE FALSE
TRUE FALSE

15

Check with the following LED
indicator on Servo Amplifier that
Ax1 is in the "state of operation
preparation completion”.
(operation-ready state)

LED indicator that indicates the

state is as follows:

Amplifier status indicator ST1:
Green blinking with 256 ms cycle

*The blinking cycle of the LED
indicator is faster than the one
described in step 11.

Amplifier status
indicator ST1

EtherCAT. ™

Confotmance tested

T A
AlL4
ST3
o A\
ST2

ALZ
ST
ALY
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8. Restrictions on Motion Control

8. Restrictions on Motion Control

This section describes restrictions on when the Servo Amplifier that is connected to the
Controller via EtherCAT is used as a motion control axis for the MC Function Module of the
Controller.

Some functions of the MC Function Module may be unavailable, or available but
different in behavior from OMRON Motion Control Devices due to the different
specifications between non-OMRON and OMRON Motion Control Devices.
Those functions may cause unexpected operation of the Motion Control Device,

resulting in injury.
Carefully check differences before using the functions of the MC Function
Module that are different in behavior from OMRON Motion Control Devices.

Do not use the functions that are unavailable for use.

% Additional Information
For NX1P2 and NX102 Controllers, a Servo Drive can be used as a single-axis position
control axis. For information on the differences between the single-axis position control axis
and the motion control axis, refer to the NJ/NX-series CPU Unit Motion Control User's
Manual (Cat. No. W507).

I 8.1. List of Restrictions
The following table shows the restrictions on when you use the Servo Amplifier connected to

the Controller.

Iltem Function restricted in use and its status Details
Axis DrvStatus.ILA (Drive Internal Limiting)
variable The conditions to change this axis variable to TRUE depend on the Refer to 8.2

specifications of a Motion Control Device defined by a manufacturer.

Automatic Torque Limit Function of the MC_Home and

MC_HomeWithParameter Instructions
The automatic torque limit function of these MC instructions cannot
work. Refer to 8.3

Velocity Limit Function of the MC_TorqueControl Instruction

(Cyclic Synchronous Torque Control)

The velocity limit function of this MC instruction cannot work.

Stop Processing During the Cyclic Synchronous Torque Control
When performing a stop that is triggered by the MC_Stop instruction or
an error during Cyclic Synchronous Torque Control (MC_TorqueControl

Others instruction in execution), stop processing is performed differently from Refer to 8.4
that of OMRON Motion Control Devices.

MC Test Run
This function cannot be used.

MC
instruction
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I 8.2. Axis Variable

The restriction on the axis variable is described below.

8.2.1. DrvStatus.ILA (Drive Internal Limiting)
DrvStatus.ILA shows the status of bit 11 (internal limit active) of the Status word (6041 hex).
The conditions for this axis variable to change to TRUE depend on the specifications of a
Motion Control Device defined by a manufacturer.
Refer to 4) Status Word in 5.4. PDS FSA of the SANMOTION AC SERVO SYSTEMS R
ADVANCED MODEL TYPE F With EtherCAT Interface Type H For Rotary Motor, Linear Motor
Instruction Manual (M0011195) for information on the conditions for this axis variable to
change to TRUE.

I 8.3. MC Instruction
The restrictions on the MC instructions are described below.

8.3.1. Automatic Torque Limit Function of the MC_Home and
MC_HomeWithParameter Instructions
The OMRON Motion Control Devices can use the automatic torque limit function of the
MC_Home or MC_HomeWithParameter instruction for the Homing Operation Mode "Proximity
reverse turn/holding time" or "No home proximity input/holding home input".
The automatic torque limit function is unique to OMRON.
This function does not work for non-OMRON Motion Control Devices.

@ Additional Information

If you use a non-OMRON Motion Control Device and attempt to use the automatic torque
limit function of the MC_Home or MC_HomeWithParameter instruction for the Homing
Operation Mode "Proximity reverse turn/holding time" or "No home proximity input/holding
home input”, use the MC_SetTorqueLimit instruction instead, or if the Motion Control Device
has a function to perform the torque limit, create a program to activate the function via SDO
communications.
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8.3.2. Velocity Limit Function of the MC_TorqueControl Instruction (Cyclic
Synchronous Torque Control)
The OMRON Motion Control Devices can limit the maximum velocity of a Servo Motor by
using the velocity limit function when the torque is controlled by the MC_TorqueControl
instruction (Cyclic Synchronous Torque Control).
The velocity limit function is performed according to OMRON'’s own specifications.
This function does not work for non-OMRON Motion Control Devices.

@ Additional Information

If you use the velocity limit function of the MC_TorqueControl instruction (Cyclic Synchronous
Torque Control) for non-OMRON Motion Control Devices, monitor the command current
velocity or the actual current velocity in the axis variable.

In case that the velocity is high, create a program that corrects the target torque.

I 8.4. Others

The other restrictions are described below.

8.4.1. Stop Processing During the Cyclic Synchronous Torque Control
When you use a Non-OMRON Motion Control Device and perform a stop that is triggered by
the MC_Stop instruction or an error during Cyclic Synchronous Torque Control
(MC_TorgueControl instruction in execution), stop processing is performed differently from
that of OMRON Motion Control Devices.

Motion Control Device

Stop Processing During the Cyclic Synchronous Torque Control

Stop processing is performed in the following way.

1. The control mode of the Motion Control Device is changed to Cyclic
Synchronous Position (CSP).

Non-OMRON 2. Atthe actual position (as the starting point) where the control mode is changed
to Cyclic Synchronous Position (CSP), the Motion Control Device outputs the
command position that allows the current velocity to change to 0 by calculating
from the current velocity and given deceleration rate.

3. The Motion Control Device decelerates to a stop at the given deceleration rate.
Stop processing is performed in the following way.

1. The velocity limit value is immediately changed to 0.

2. After the velocity limit value is changed to 0, the MC Function Module confirms

OMRON that the actual position meets the stopping criterion.

3. After the confirmation, the control mode is changed from Cyclic Synchronous
Torque (CST) to Cyclic Synchronous Position (CSP).
4. The Motion Control Device performs an immediate stop.

8.4.2. MC Test Run

The MC test run is a dedicated function of Sysmac Studio for OMRON Motion Control Devices.
This function cannot be used for non-OMRON Motion Control Devices.
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9. Appendix 1. Procedures Using the Project File

This section describes the procedures when using the following project file or the project file

you exported in 7.4. Controller Setup.
Obtain the project file with a latest version from OMRON.
The project file specified below has been created for NX-series Controllers. If you use an

NJ-series Controller, change the device information displayed in the Change Device Dialog

Box of Sysmac Studio.

Name

File name Version

Sysmac Studio project file
(extension: csm2)

P707_NX_ECAT_SanyoDK_RF2_V100. | Ver.1.00
csm?2

The following table lists references for the settings made in the project file.

Iltem

Reference

Communications parameter settings 6.1. Parameters

How to set communications parameters | 7.4. Controller Setup

Relationship between PDO entries and | 10.Appendix 2: MC Instructions and PDO

MC instructions

Entries

Details on the operation check program | 11.Appendix 3: Program

I 9.1. Work Flow

Take the following steps with the prepared project file to connect the Controller and the Servo
Amplifier via EtherCAT and to operate the Motion Control Device using the MC instruction for
the Controller. Refer back to each of the following procedures for details except for 9.2.

Controller Setup boxed in red.

7.2. Preparation for Controller
Setup

!

7.3. SANYO DENKI Servo
Amplifier Setup

Prepare to set up the Controller.

Set up the SANYO DENKI Servo Amplifier.

9.2.2. Checking the EtherCAT
Network Configuration

l
9.2. Controller Setup | Set up the Controller using the project file.
l
9.2.1. Importing the Project Import the project file to Sysmac Studio.
File
l

Check the EtherCAT network configuration with Sysmac
Studio.

|

7.4.5. Transferring the Project
Data

|
| 7.5. Connection Status Check |

Transfer the created project data to the Controller.

Check the connection status of the EtherCAT network.
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9. Appendix 1: Procedures Using the Project File

I 9.2. Controller Setup

Set up the Controller using the project file.
Perform 7.2. Preparation for Controller Setup and 7.3. SANYO DENKI Servo Amplifier Setup
before following the steps.

9.2.1. Importing the Project File
Import the project file to Sysmac Studio.

1 Select Import from the File
Menu.

File Edit View Insert Projec
Close
Save Ctrl+5

Save As..,

Save As Mew NMumber...
Import...

2 The Import file Dialog Box is B import e ”
displayed A © T L ThisPC » Desktop » TSUNAGI v & | Search TSUNAGI )

Select P707_NX_ECAT _
SanyoDK_RF2_V100.csm2

Organize = Mew folder 3 ~ [ o

" ~ | i PT07_NX_ECAT_SanyoDK_RF2_V100.csm2 |
Quick access

[ Desktop -

(project file) or the project file ¥ Dounloads
= Documents
you exported in 7.4. Controller = v 2
S CI k O File name: | P707_NX_ECAT_SanyoDK_RF2_V100.csm2 v| Sysmac Studio project file (*.sm ~
etup. Click Open. —

Auto Connect Project

3 A confirmation dialog box is
displayed asking you whether to
save the project.

Click No if you do not need to
save.

4 The P707_NX_ECAT_SanyoDK [msismesii o
_RF2_V100 project is displayed. TR ————

*If an error message is
displayed stating "Failed to
Load Descendants", change
the version of Sysmac Studio
to the version specified in 5.2.
Device Configuration or to a
higher version.

5 Select Change Device from the

Controller  Simulation Tools Help
Controller Menu.

Communications Setup...

Change Device
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6 The Change Device Dialog Box Change Device W
is displayed.
__Jp. .
Check that the Device and 'ﬂﬂ Select Device

Version Fields are set as shown

Category
on the right. '

Controller

Device NX102 -

Click Cancel. Version

*If the settings are different,
select the items from the
pull-down list, and click OK.

* The setting items and the
supported range of values vary
depending on the Controller
model. Refer to A-10 Changing
models among NJ-, NX-, and
NY-series Controllers of the
Sysmac Studio Version 1
Operation Manual (Cat. No.
W504) for details.

7 If you change the settings in

S ) Qutput ~ 0 x
step 6, "Build finished" is Information uild finished: Data Types
. ! Information i Global Vanables
dISplayed on the OUtpUt Tab Information uil Cam Data Settings
Page_ Information buil Programi.Variables

Information Juild finished: Program0
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M Precautions for Correct Use

If an error occurs, refer to the following troubleshooting tip.
The following screenshot is given only for explanation purposes. The data in the screenshot
is different from those obtained with the applicable devices specified in this guide.

mESI file error
If the following dialog box is displayed, the information contained in the installed ESI file is
different from the ESI in the project file. If the installed ESI file is the same as the one
specified in 5.2. Device Configuration, click Yes and proceed to the next step.

If not, obtain the correct ESI file from the device manufacturer and repeat the procedures
from 7.2.3. Installing the ESI File.

Sysmac Studic - O x
il

The installed ESI is different from the ESl used in the project.
If ESI is replaced, slave settings will be updated at the same time. When you replace ESI, confirm that slave operations will not be adversely
affected before replacement.

Controller | Slave/Module ' ES! in the Proiect i Installed ESI :
new_Controller 0 Nodel RESD-KNO1L-ECT Rev:2.1 Omron R83D-KNsooc-ECT.xml Omron R88D-KNxoo-ECT_new.xml

14906KB 14906KB
2013/01/09 15:19:00 2014/01/09 15:19:00

Do you want to replace the ESl in the project with the installed ESI?

Yes No
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M Precautions for Correct Use

9. Appendix 1: Procedures Using the Project File

Checking the EtherCAT Network Configuration

Check the EtherCAT network configuration with Sysmac Studio.
Perform the following steps, and then follow 7.4.5. Transferring the Project Data and 7.5.

Connection Status Check.

Make sure that the Ethernet cable is connected to both devices before performing the
following procedure. If not, turn OFF the devices, and then connect the Ethernet cable.

1 Turn ON Controller.
2 Double-click EtherCAT under
Configurations and Setup in LI = N e s
the Multiview Explorer.
3 The EtherCAT Tab Page is
displayed in the Edit Pane. Node Aaaress|MNetwork configuration
As a node address 1 slave, =
. Master
E001 SanyoDenki RF2 @ EODT i )
EtherCAT Rev:0x00000000 is SanyoDenki RF2 EtherCAT Rev:(x00000000
displayed.
4 Select Online from the . W——

Controller Menu.

When an online connection is
established, a yellow line is
displayed under the toolbar.

Communications Setup...

Change Device

Online Ctrl+W

e
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5 Right-click Master on the ——
EtherCAT Tab Page, and select Node Address|Network configuration
Compare and Merge with
Actual Network Configuration.

Calculate Transmission Delay Time of the Master

Wirite Slave Node Address

Compare and Merge with Actual Network Configuration

Get Slave Serial Numbers

L1
A screen is displayed stating Get information W%
"Get information is being
executed".
6 The Compare and Merge with B Compare and Merge with Actual Network Configuration - o x
Actual Network Configuration -
Dialog Box is displayed. Senn Maiched

Check that the comparison
result is "Matched".

Click Close to close the dialog
box.

*If "Matched" is not displayed as
the comparison result, follow

4 Apply actual network configuration

the Precautions for Correct Some slaves such as Power Supply Units are not included in the actual network configuration.
Use on the next page. Cose
7 Select Offline from the Controller  Si ) Tools |

Controller Menu. |

Offline Ctrl+Shift+W

*

The yellow line under the toolbar & e v e sae comie g o e
disappears.
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M Precautions for Correct Use

If you click the button, the settings including PDO map settings and axis settings in the project
file will be cleared (initialized). If you accidentally click the button, repeat the procedures from
9.2.1. Importing the Project File. The following screenshots are given only for explanation
purposes. The data in the screenshots are different from those obtained with the applicable
devices specified in this guide.

If an error occurs, refer to the following troubleshooting tips.

mError 1 (ESI file error)

If the following dialog box is displayed, the correct ESI file for your Motion Control Device is
not installed. Obtain the correct ESI file from the device manufacturer and repeat the
procedures from 7.2.3. Installing the ESI File.

Compare and Merge with Actual Network Configuration — O »

Node Address|Network configuration on Sysm  Node address| Actual network configuration

4 Apply actual network configuration
Some slaves such as Power Supply Units are not included in the actual network configuration.

Close

mError 2 (Node address mismatch)

If the node addresses do not match as shown below, repeat the procedures from 7.3. SANYO
DENKI Servo Amplifier Setup.

Compare and Merge with Actual Netwark Configuration — O *

Node AddresslNetwork configuration on Sysm  Node address| Actual network configuration

4 Apply actual network configuration
Some slaves such as Power Supply Units are not included in the actual network configuration.

Close

mError 3 (Revision mismatch)

If the revisions do not match as shown below, contact the device manufacturer to see if the
ESl file is correct for the Motion Control Device. Or, prepare the device with the same revision
as the one described in the ESI file, and repeat the procedures from 7.2.3. Installing the ESI
File.

Compare and Merge with Actual Network Configuration — [m| *

Node Address|Network confiquration on Sysmac Studioc  Node address| Actual network configuration Network confiquration on Sy || Actual network configura
| | Master

1: GX-DAD271 Rev:1.0

1: GX-DAD271 Rev:1.1 || —

4 Apply actual network configuration

Some slaves such as Power Supply Units are not included in the actual network configuration.

Close
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10. Appendix 2: MC Instructions and PDO Entries

The objects (PDO entries) that can be used for MC instructions have been assigned to the
axis variables in the project file used in this guide.

Some objects are neither required to be assigned to axis variables nor to be mapped to PDOs,
depending on the MC instructions you use. Refer to this section if you change the project file.

@ Additional Information
For more information on PDO mappings, MC instructions and parameter settings for motion
control, refer to the NJ/NX-series CPU Unit Motion Control User's Manual (Cat. No. W507)
and the NJ/NX-series Motion Control Instructions Reference Manual (Cat. No. W508)

I 10.1.Required Objects for MC Instructions

To use MC instructions, the following objects have to be mapped to PDOs and be assigned to
the axis variables. If even one of the required objects is not set, an error "Required Process
Data Object Not Set" (error code 3460 hex) occurs.

Input/Output | Function name of axis variable Index PDO entry name
1.Controlword 0x6040 Control word
Output — —
3.Target position Ox607A Target position
nout 22.Statusword 0x6041 Status word
npu
P 23.Position actual value 0x6064 Position actual value

@ Additional Information
If you use a CPU Unit version 1.09 or lower, "Modes of operation" (6060 hex) and "Modes of
operation display” (6061 hex) are required to be mapped.
If you use a CPU Unit version 1.10 or higher, the operation differs depending on whether or
not "Modes of operation" (6060 hex) and "Modes of operation display" (6061 hex) are
mapped. Refer to the NJ/NX-series Motion Control Instructions Reference Manual (Cat. No.
W508) for detalils.

79



10. Appendix 2: MC Instructions and PDO Entries

I 10.2.Required Objects for Specific MC Instructions

If you use the following MC instructions, the objects required for those MC instructions have to
be mapped to PDOs and be assigned to axis variables.

Output setting

21.Touch probe

Function name 5.Target ) 15.Forward 16.Reverse
. ) ) 7.Target torque function . o
of axis variable velocity . torque limit torque limit
e (Latch function)
. . Index 0X60FF 0x6071 0x60B8 0x60E0 0x60E1
instruction — -
Positive Negative
. Touch probe . .
PDO entry name | Target velocity Target torque function torque limit torque limit
value value
MC_Home Conditionally
MC_HomeWithParameter required™
Conditionally
MC_MoveFeed L
required
. Conditionally
MC_MovelLink )
required
MC_TorqueControl Required
MC_SetTorqueLimit Required Required
Conditionall
MC_TouchProbe . y
required

MC_SyncMoveVelocity

Required

*1. Setting is not required for the following Homing Operation Modes: "Limit inputs only", "Proximity
reverse turn/holding time" and "Zero position preset".

*2. Setting is required when Mode is set to Drive Mode.

*3. Setting is required when LinkOption (Synchronization Start Condition) is set to
_mcTriggerDetection and Mode is set to Drive Mode.

Input setting

) 40.Touch 41.Touch 42.Touch
Function name 25.Torque L
) ) probe status probe posi1 probe pos2 Digital inputs
of axis variable actual value
MC (Latch status) pos value pos value
instruction Index 0x6077 0x60B9 0x60BA 0x60BC 0x60FD
Torque actual Touch probe Touch probe Touch probe o
PDO entry name Digital inputs
value status posl pos value | pos2 pos value
MC_Home Conditionally Conditionally Conditionally
MC_HomeWithParameter required™ required™ required
Conditionally Conditionally Conditionally
MC_MoveFeed . g L . s
required required required
. Conditionally Conditionally Conditionally
MC_MovelLink . s L . g
required required required
MC_TorqueControl Required
Conditionally Conditionally Conditionally
MC_TouchProbe L3 L .5
required required required

*1. Setting is not required for the following Homing Operation Modes: "Limit inputs only", "Proximity
reverse turn/holding time" and "Zero position preset".
*2. Setting is not required for the Homing Operation Mode "Zero position preset”.
*3. Setting is required when Mode is set to Drive Mode.
*4. Setting is required when Mode is set to Drive Mode and LatchlID is set to _mcLatchl (Latch 1).
*5. Setting is required when Mode is set to Drive Mode and LatchlID is set to _mcLatch2 (Latch 2).
*6. Setting is required when LinkOption (Synchronization Start Condition) is set to
_mcTriggerDetection and Mode is set to Drive Mode.
*7. Setting is required when LinkOption (Synchronization Start Condition) is set to
_mcTriggerDetection, Mode is set to Drive Mode, and LatchID is set to _mcLatchl (Latch 1).
*8. Setting is required when LinkOption (Synchronization Start Condition) is set to
_mcTriggerDetection, Mode is set to Drive Mode, and LatchID is set to _mcLatch2 (Latch 2).
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I 10.3. Digital Inputs Assignment

The assignment of the digital inputs object (60FDh) to the axis variables is described here.
Please note that the assignment varies depending on the specifications of the Motion Control
Device you use. The table below shows an example of an assignment using OMRON G5
series Servo Amplifiers. For details on each function, refer to the AC
SERVOMOTORS/SERVO DRIVES G5-series WITH BUILT-IN EtherCATg
COMMUNICATIONS User's Manual (Cat. No. 1576).

Function name of axis . Assignment | Assighment in
) Description . . .
variable for G5 series this guide
28.Forward Drive Assign the object that shows the 60FDh-00.1 60FDh-00.18
Prohibition Input ON/OFF status of the positive limit
input
29.Reverse Drive Assign the object that shows the 60FDh-00.0 60FDh-00.19
Prohibition Input ON/OFF status of the negative limit
input.
30.Immediate Stop Input | Assign the object that shows the 60FDh-00.25 | 60FDh-00.21
ON/OFF status of the immediate stop
input.
32.Encoder Phase Z Assign the object that shows the 60FDh-00.16 | 2100h-00.02
Detection ON/OFF status of phase Z.
33.0rigin Proximity Input | Assign the object that shows the 60FDh-00.2 60FDh-00.20
ON/OFF status of the home switch.
37.External Latch Input 1 | Assign the object that shows the 60FDh-00.17 | 60FDh-00.16
ON/OFF status of the external latch
input 1.
38.External Latch Input 2 | Assign the object that shows the 60FDh-00.18 | 60FDh-00.17

ON/OFF status of the external latch
input 2.
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11.Appendix 3: Program

This section explains the operation check program used in this guide.

I 11.1. MC Instruction

The MC instruction used in the operation check program is described below.

11.1.1. MC_Power instruction
The MC_Power instruction makes a Servo Drive ready to operate.

Instruction Meaning ST expression
MC_Power Power MC_Power_instance ( Axis := parameter,
Servo Enable := parameter,

Status => parameter,
Busy => parameter,
Error => parameter,
ErrorID =>parameter

);

Input variable

Name Meaning | Data type Valid range Default Description
setting
Enable Enable BOOL TRUE or FALSE | The device is ready for operation
FALSE when Enable is TRUE, and not
ready when it is FALSE.

Output variables

Name Meaning Data type Valid range Description
Status Servo ON BOOL TRUE or TRUE when the device is ready for operation.
FALSE
Busy Executing BOOL TRUE or TRUE when the instruction is acknowledged.
FALSE
Error Error BOOL TRUE or TRUE while there is an error.
FALSE
ErrorlD Error Code | WORD It contains the error code when an error
1 occurs. A value of 1640000 indicates normal
execution.

*1. Refer to A-1 Error Codes of the NJ/NX-series Motion Control Instructions Reference Manual
(Cat. No. W508).
*2. 16#0000 indicates 0000 in hexadecimal.

In-out variable
Name Meaning Data type Valid range Description
Axis Axis _SAXIS_REF - Specify the axis.™

*1. Specify an axis variable that was created in the Axis Basic Settings of Sysmac Studio.
(Default: MC_Axis***).
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I 11.2.Program (ST Language)

The program written in ST language to check the operation is described below.

11.2.1. Details on the Program
The details on the operation check program are shown below.

Processing
Section Processing Processing
name
Section 01 | Motion Changes the value of the start flag for MC_Power_instance to
Control TRUE or FALSE according to the value (TRUE or FALSE) of
Device Input_Start.

Start/Stop Using system-defined variables, determines whether PDO
communications is performed normally.

Section 02 | Error Checks the system-defined variables, and detects if a minor fault
Operation level error occurs. This processing stops the execution of
MC_Power when an error is detected.

Section 03 | MC Executes MC_Power_instance.

Instruction
Execute

Source code

(* Section 01: Motion Control Device Start/Stop *)
IF Input_Start
AND EC_PDSIlavTbl[MC_Axis000.Cfg.NodeAddress]
AND NOT _EC_CommErnThI[MC_Axis000.Cfg.NodeAddress] THEN
IF NOT MC_Axis000.DrvStatus.ServoOn THEN
Local Power_ Enable:= TRUE;
END_IF;
ELSE Local_Power_Enable:= FALSE;
END_IF;

(* Section 02: Error Operation *)

IF MC_Axis000.MFaultLvl.Active THEN
Local_Power_Enable:= FALSE;

END_IF;

(* Section 03: MC Instruction Execute *)
MC_Power_instance(
Axis := MC_Axis000,
Enable := Local_Power_Enable,
Status => Output_Power_Status,
Busy => Output_Power_Busy,
Error => Output_Power_Error,
ErrorlD => Output_Power_ErrorID);
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11.2.2. Lists of Variables
The variables used in the operation check program are listed below.

Internal variables

Name Data type Description
Input_Start BOOL This flag is used to execute or stop the function provided by the
operation check program. TRUE during the execution. FALSE
during the stop.

MC_Power_instance MC_Power | This is an instance to execute the MC_Power instruction
(function block).
Local_Power_Enable BOOL This variable is assigned to the Enable input variable of the

MC_Power instruction. The device is ready for operation when
Enable is TRUE, and not ready when it is FALSE.
Output_Power_Status | BOOL This variable is assigned to the Status (Servo ON) output
variable of the MC_Power instruction. TRUE when the device
is ready for operation.

Output_Power_Busy BOOL This variable is assigned to the Busy (Executing) output
variable of the MC_Power instruction. TRUE when the
instruction is acknowledged.

Output_Power_Error BOOL This variable is assigned to the Error output variable of the
MC_Power instruction. TRUE while there is an error.
Output_Power_ErrorlD | WORD This variable is assigned to the ErrorlD output variable of the

MC_Power instruction. It cqntains the error code when an error
occurs. A value of 16#0000 " indicates normal execution

*1. 16#0000 indicates 0000 in hexadecimal.

External variables

Name Meaning Data type Description
_EC_PDSlavThl Process Data ARRAY[1..192] This table indicates the slaves that are
Communicating OF BOOL performing process data
Slave Table communications. Slaves are given in
the table in the order of slave node
addresses.

The element for a slave is TRUE if
process data of the corresponding slave
is enabled (operational) for both slave
inputs and outputs.

_EC_CommErTbl | Communications ARRAY[1..192] Slaves are given in the table in the order
Error Slave Table | OF BOOL of slave node addresses.

The corresponding slave element is
TRUE if the master detected an error for

the slave.
MC_Axis000 Axis 0 SAXIS REF Axis variable for axis 0
DrvStatus Servo Amplifier _SAXIS_REF_S | Gives the status of the Servo Amplifier.
status TA DRV
ServoOn Servo ON BOOL TRUE when the Servo Motor is
powered.
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12. Revision History

Revision | Date of revision Description of revision
code
01 October 2018 First edition
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