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Using This Guide

This manual is a supplement to the DMC-500x0 and DMC-52xx0 User Manuals
Note ;hd covers the installation and configuration of 3™ party external EtherCAT drives
to interface with a Galil EtherCAT Master.

This setup guide provides information for proper set up and configuration of an EtherCAT
station for use with a Galil EtherCAT Master. In addition, the EtherCAT Command Reference
contains a description of the additional commands available with this option. It is
recommended that the user download the latest version of the Command Reference and User
Manual from http:\\www.galil.com.

The DMC-500x0 and DMC-52x00 motion controllers have been designed to work with many
motor and drive combinations. For installation and configuration of servo or stepper motors
using either Galil's internal amplifiers or 3™ party external non-EtherCAT amplifiers, see the
DMC-500x0 and DMC-52xx0 User Manuals.

Review the brief EtherCAT Glossary on page 58 to familiarize yourself with the terms used in
this manual.

Machinery in motion can be dangerous!

WARNING | It is the responsibility of the user to design effective error handling and safety
protection as part of the machinery. Galil shall not be liable or responsible for
any incidental or consequential damage.
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1 Overview
1.1 Galil EtherCAT Masters

Galil offers two EtherCAT Masters, the DMC-500x0 and the DMC-52xx0. Features, capabilities,
and a comparison of each platform is listed in Table 1 below.

Comparison DMC-52xx0 DMC-500x0
Axis Count Up to 32 axes of control Up 8 axes of control
(available in 2,4,8,16 and (maximum 4 local)
32 axes configurations)
Ethernet (1) 10/100 Base-T (1) 10/100 Base-T
EtherCAT (1) (1)
RS232 No (1) Main, (1) Aux, 115 kbaud
USB (1) No
Allowed EtherCAT 10 Slaves |(2) (2)
Uncommitted Digital Inputs |(8) optoisolated (8) optoisolated
Uncommitted Digital (8) optoisolated, high power |(8) optoisolated, high power
Outputs sourcing sourcing
Uncommitted Analog Inputs |(8) programmable (8) programmable
Uncommitted Analog (8) programmable No
Outputs
Compatible Drives Supported EtherCAT Galil's entire line of internal
amplifiers servo/stepper amplifiers,
external servo/stepper
amplifiers, and supported
EtherCAT amplifiers
Enclosure Dimensions 1.60"” x 5.00” x 9.75" 8.05" x 7.25” x 1.41"

Table 1: Summary of features and comparison of Galil EtherCAT Masters
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1.2 Supported EtherCAT Drives and 10 Modules

The full part numbers for each drive and IO module currently supported and tested are listed
below:

1.2.1 EtherCAT Drives
« AMC DZEANTU EtherCAT Servo Drive Series
» Copley Xenus Plus EtherCAT Servo Drive Series
+ Delta ASDA-A2E EtherCAT Servo Drive!
* LS Mecapion Pegasus EtherCAT Servo Systems
* LS Mecapion L7NHA EtherCAT Servo Drive Series
* Panasonic Minas A5B EtherCAT Servo Drive Series
* Sanyo-Denki RS2A01A0KA4 EtherCAT Servo Drive®:?
« Yaskawa 2V (Sigma 5) and 2VII (Sigma 7) EtherCAT Servo Drive Series
* Parker PD-10C EtherCAT Servo Drive

« Estun Automation ProNet Servo Drive Series!

1.2.2 EtherCAT IO Modules
« Galil RIO-574x0 EtherCAT IO
« VIPA IM 053-1EC00 103

! Hardware Latch and Latch on Index functions are not supported by
these drives

2 Home sensor not supported by these drives

3 See chapter 4 for specific 10 hardware supported

Galil EtherCAT Master Setup Guide Rev 1.0d 5
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2 EtherCAT Communication

2.1 Overview

The EtherCAT communication protocol is a deterministic, highly coordinated method of
distributed control allowing fast communication between a Master and multiple Slave devices.
The EtherCAT communication protocol is built on TCP/Ethernet, incorporating the physical and
data link layers of the OSI networking model. This means that standard Ethernet hardware,
Network Interface Cards and CAT5 cabling, can be used to relay communication between nodes
at 100 Mbps.

Standard Ethernet hubs, switches and routers are not compatible with

Note EtherCAT networks

2.2 Supported EtherCAT Modes and Features

Galil EtherCAT Masters operate in Cyclic Synchronous Position (CSP) Mode and Cyclic
Synchronous Torque (CST) Mode!. In CSP mode, motion profiling data is sent from the EtherCAT
Master to the Slave at regular, deterministic intervals which the Slave then interprets via
hardware and translates into motion. The Slave also returns data to the Master such as encoder
position and I/O status. This streamlined amount of data allows for very tight control due to high
update rates, for Galil EtherCAT Masters, the EtherCAT cycle time is 1 ms.

In addition to low cycle times, EtherCAT networks rely on the Distributed Clock feature to
synchronize and coordinate communication. When an EtherCAT network is initialized, the Master
measures communication times to and from each drive. Each drive is then assigned a time offset
to ensure that commands are executed simultaneously with minimal latency.

The additional hardware and processing required on both the Master and Slave ends does
increase the cost for an EtherCAT control system. Standard analog command line signals and
'dumb’ drives will likely be lower cost for some time. However, for some applications the added
cost is offset by the ease of wiring, upgradeability and versatility that EtherCAT offers for
distributed control systems.

The EtherCAT standard also includes support for dedicated I/O modules. Communication with
these modules is much simpler than with drives since no motion profiling is needed. Digital and
Analog 10 are queried and/or set at the rate specified by the EtherCAT Network Cycle Time. As a
result, the RIO-574x0 and VIPA 10 modules can be interfaced with a Galil EtherCAT Master with
no additional set up needed. The RIO-574x0 offers programmable analog 10 ranges among other
other features. Consult the RIO-574x0 user manual for additional configuration details.

The EtherCAT standard defines a complex and tightly coordinated communication scheme with
many hardware and software layers. Configuration and operation of an EtherCAT Master requires
a working knowledge of Ethernet communications, programming, and complex logic.

One the primary benefits of using a Galil EtherCAT Master is that all of the configuration of an
EtherCAT network is handled in firmware. All EtherCAT level communication is transparent to the

user who can simply command motion on an EtherCAT axis as if it were a local axis powered by a
Galil internal drive or external analog drive.

! cyclic Synchronous Torque (CST) Mode is only supported on the DMC-500x0 with AMC DZEANTU and Yaskawa 5 drives
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3 Configuring EtherCAT Drives

This chapter is meant as a 'bare bones' guide that will get supported drives up and running with a
Galil EtherCAT Master. For more advanced tuning or drive configuration options, consult the User
Manual for your specific drive. Configuring EtherCAT Drives to function with a Galil EtherCAT
Master involves using drive manufacturer software to make the drive's digital I/0O accessible to
the Master. In addition, some drives include error handling for various conditions such as
excessive position or speed. In general, these features should be disabled to allow the Master to
handle their associated error conditions.

This guide assumes that the EtherCAT drive and motor have been correctly configured as per by
the drive manufacturer documentation.

Galil EtherCAT Master Setup Guide Rev 1.0d 7
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3.1 AMC-DZE Servo Drive Series

The AMC-DZEANTU drives are a family of compact servo amplifiers that can be paired with a
variety of motors. This chapter will detail the process of both resetting and configuring an AMC
DZEANTU-020B080 drive to operate with a Galil BLM-N23-50-1000-B 3-phase brushless motor,
hereafter referred to as a Galil BLM.

3.1.1 Resetting the Drive to Factory Defaults

File Drive Motion Engine Tools Settings View Window Help
‘_-N H| ¢8Connect 48Discurmect HE d ‘ %‘ 'f;-'] - Apply _'_;@AutuApply i store | - [ Enable Disable | Motion Stop | & .| ¢gPon
=

G
= f| DZSANTU-0208020 DT State 1 @
+-#m Galil BLM - BLM-N23-50-1000-B
- & Encoder Options B ?6‘ B Y| |
%2 Inputs / Outputs =@ Fault A
-l Limits User
+-f23] Events Software
H-, Network - @ Software Under Voltage
lj':l'_‘ Tuning - Software Disable
5 Base Motion - Motor
-{2F Motion Engine #-@ Feedback

@ Command
Current
= Velocity
@ Zero Velocity
Position
Capture
+- @ Home

gDr\\feStatus E tical Event A ﬁf.":::.'if:

Help Browser @

[0 Window ~
[ig Help

[0 Toolbar

[0 Configuration Information

- - 3]

[0 System Browser
[
[=] settings
[=] Cenfiguration
[=] Loop Feedback
[=] Power-Up
[0 Motor
[0 Encoder Options
[0 Input/Qutputs
[ Limits
[0 Events
[=2] Basic &
For Help, press F1 Motion CONFIG 0 Bridge | Action [JJBBEUEBNM 5RIDGE DISABLED  Comm | Access  COMNECTED READ/WRITE

Figure 1: DriveWare Main Configuration Window and Navigation Menu
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1 Install DriveWare and Connect to the Drive

Install AMC's DriveWare Software (this guide uses version 7.3.2) on a Windows PC and start the
application. When prompted with an Open/Connect window, select 'Connect' and then connect
to the drive via the window shown in Figure 2. Be sure that Interface Access Control is set to
'Read/Write' and USB is selected for the Communication Interface.

Communication Interface Interface Settings

RS232 Drive Address: 3
FEFEE §4597-1004
Synghet

Ethernet

®UsB

Interface Access Control

Access: |Read/Write L4

Figure 2: DriveWare Connection Settings
Window

2 Select and Download the Default Project File
During installation, DriveWare places the default project files in:
‘Documents|\DriveWare7.3.2\My Projects|Sample Projects’

Not Default project files are write protected although it is recommended to copy the
e files to an separate directory as backups.

Reconnect to the drive and when prompted to 'Upload/Download’, select 'Download' and
navigate to the above listed path. Select the "DZEANTU-020B080.Adf" file and click 'OK' to load

the project into DriveWare. On the top menu bar, click the 'Apply' and 'Store' buttons. The
AMC-DZEANTU drive has now been reset to factory defaults.

3.1.2 Configuring an AMC-DZE Drive for use with a Galil EtherCAT

Master
This section will outline the steps necessary to configure an AMC-DZE drive to control a Galil
BLM and interface with a Galil EtherCAT Master.

1 Rotary Switches

Set the drive's Station ID using the two rotary switches located on the front panel. This number
is the address the EtherCAT Master will use to communicate with the drive. Each drive on the
network should have a unique address to avoid communication conflicts.

2 Set Basic Drive Configuration

Connect to the drive via mini USB cable. Once connected, the main DriveWare window will load.
This window includes a navigation bar on the left that will be used to view and configure

parameters. See Figure 1.
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The first menu item in the navigation bar shows the amplifier model currently saved and/or
connected. Expanding the drive menu will open up four configuration options: 'Settings’,
'Configuration 0', 'Loop Feedback' and 'Power-Up'. Select the 'Configuration 0' menu item.

The configuration settings to be used here will depend on the EtherCAT mode to be used; Cyclic
Torque (Current) or Cyclic Position (Position Around Velocity ). A brief description of each mode
is listed in Table 2. Values are listed in Table 3. Note that CST Mode is only supported on the
DMC-500x0 with AMC DZEANTU and Yaskawa 25 drives.

Cyclic Synchronous Position Cyclic Synchronous Torque Mode
Mode (CSP) (CST)
The DMC-500x0 EtherCAT Master The DMC-500x0 EtherCAT Master
sends cyclic position commands to sends cyclic torque commands to the
the EtherCAT slaves, with the position | EtherCAT slaves, with the PID
and velocity loops being closed by position loop closed by the DMC-
the AMC amplifier. Cyclic Position 500x0. Current mode should be set
mode should be set up in the up in the Configuration windows as
Configuration window as shown in shown in Figure 3.
Figure 4.
Figure 4: CSP Mode Settings Figure 3: CST Mode Settings
Loop Configuration Command Source Loop Configuration Command Source
[Pusd:iun Around Velocity vl [Nu Command '] Current v No Command v
@) Gain Set0 Gain Set 1 "E'Gain Setl Gain Set 1
Command Limiter Command Limiter
@ Dff Linear Ramp AccelDecel @ off (OLinear Ramp AccelDecel

Table 2: CSP and CST mode descriptions

Setting CSP Mode CST Mode
Loop Configuration  |Position Around Current
Velocity
Command Source No Command No Command
Gain Set 0 0
Command Limiter Off Off

Table 3: AMC DriveWare 'Configuration 0' values

3 Motor Parameters

The second menu item allows the entry of the motor parameters. These values must be taken
from the motor datasheet in order to ensure proper motor operation within electrical and
mechanical limits. The relevant Galil BLM values can be found in Table 32 in the Appendices.

The motor polarity can be set via the selection box at the bottom of the motor parameters box.
Galil recommends configuring the rotation direction such that a forward (counts increasing)
move is in the Clockwise direction.

4 Limits and Home Switches

The AMC-DZE drives are equipped with a bank of general I/0O that the EtherCAT Master utilizes
for limit and home switch sensors as well as the motor encoder index and hardware latches. In

Galil EtherCAT Master Setup Guide Rev 1.0d 10
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order for the controller to read these inputs, it is necessary to disable the drive's default
functions assigned to them. Expand the 'Inputs/Outputs' menu item and select the 'Digital
Inputs' section. Remove any assigned function to inputs 1, 2, 3, and 4 by clicking the red X near
the bottom right of the window. Also be sure that inputs 1,2, and 3 are set to 'Active Low'. See
Figure 5.

5 Index & Hardware Latches

In order to set inputs 4 and 5 as the motor encoder index latch and hardware latch
respectively, expand the 'Capture' menu item and drag/drop the 'High Speed Capture' item
onto Inputs 4 and 5. Next, click the 'Capture Edit' button and set 'Captured Signal' to 'Primary
Feedback Position'. Input 4 should be set to 'Active High', while input 5 should be set to 'Active

“i Digital Inputs* [

Input Functions: InpLt Assignments:

- Liser Action Input | Type  Active | Function Caphured Signal Value
+- Mokor 1 = Low
Feedbark s & Low

+- Position 3 HS:A Low

= Capture 4 HSE  Hgh Hgh Speed Capture Primary FesdbackP...  Dent
High Speed Capture S HZC  Llow  Hgh Speed Capture Primary FeedbackP... Ot
SetfReset Capture A @ P High
SetfReset Capture B @7 GP High
SetfReset Capture C L GP High

+- Home:

+- Ewents

 Mode

- Gains

- Motion Engine

# Jog

<

~

Inpuk Settings
[ Capture Edt | O active Low () Active High

Figure 5: DriveWare Digital I/O Configuration Window

Low' see Figure 5. Pin outs for the various IO can be found in Section 7.1.1.

Input Type Active Function Captured Signal

1 GP Low

2 GP Low

4 HS:A |High High Speed Primary Feedback
Capture Position

5 HS:C |Low High Speed Primary Feedback
Capture Position

Table 4: AMC DriveWare Digital Input Settings

6 Event Handling

The 'Events' menu item lists functions that the drive will run automatically when certain events
occur. In order to take advantage of the DMC-500x0 EtherCAT Master's event handling, un-
check the "Latch" box on the right of each item. All but two of these will need to be disabled on
the drive.

The 'Comm Channel Error' Action needs to be set to 'Disable Power Bridge' to immediately shut
down the drive in the event of a communications interruption between the drive and the DMC-
500x0 EtherCAT Master. In addition, the 'Position Following Error' Action should be set to 'No

Galil EtherCAT Master Setup Guide Rev 1.0d 11



<> Galil Motion Control

Action' in order to allow access to the DMC-500x0 EtherCAT Master's automatic subroutines.
See Figure 6.

Comm Channel Error Disable Power Bridge ﬂ |—
PWIM/DIR Broken Wire |Disable Power Bridge ﬂ |—
Velocity Following Error | Mo Action ﬂ [
Position Following Error | Mo Action ﬂ [

Figure 6: DriveWare Event Handling Settings

7 Set Current Limits

In order to avoid damage to the motor, the AMC-DZE drive's current limits must be set to within
motor datasheet specifications. Set the current limits for the Galil BLM as shown in Figure 7 and
listed in Table 5.

=, Current Limits [EJ

Current Limits Current Limiting Algorithm

Peak Current: N0 | Adc (®) Time-Based Limiting
(_JRMS Charge-Based Limiting
B3 100%

Scaling Source: Mone W
Peak Current Time: | 1.000 s

Os 65s
Continuous 5.00 | Adc
0% 100%
Foldback Time: 10.000 s

0 seconds 655

Figure 7: DriveWare Current Limits Configuration Window

Parameter Value

Peak Current 8.00 Amps

Peak Current Time 1.000 sec
Continuous Current 5.00 Amps

Current Limiting Algorithm | Time-Based Limiting

Table 5: DriveWare Current Limit Values

8 EtherCAT Communication Settings

Configure the AMC-DZE drive's network settings by expanding the 'Network' menu item. Table 6
lists the values necessary to enable communication between the AMC-DZE drive and the DMC-
500x0 EtherCAT Master. 'Cyclic Torque' and 'Target Current' are valid settings for both torque
mode and position mode.

Galil EtherCAT Master Setup Guide Rev 1.0d 12
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Settings
Station alias: 1 Word 0 - Control Word Word 0: Status Word (6041:00)
Initial mode of Operation: Cyclic (6040:00) Word 1: Digital Inputs
Torque Word 1 - Target Current (2023:01)
Cyclic mode period: 1 msec (6071:00) Word 2: Actual Position

Word 2 - User Bits (2001:03) | (6064:00)
Word 3: Actual Position*

Table 6: EtherCAT Communication Setting Values
*'TPDO Actual Position' is a 2 byte value that spans Word 2 and Word 3.

9 Current Loop Gains

The AMC-DZE drive requires the user to tune the current loop based on the motor
specifications. In the "Tuning' menu item, expand the 'Current Loop Gains' item. These gains will
vary with motor type and manufacturer. For the Galil BLM, values for Krand K are listed in Table
7. Consult with AMC's technical support for specific instructions on tuning the AMC-DZE drive's
current loop gains.

Parameter Value

Current Loop |4.857
Ke

Current Loop |0.113 |
Ki

Table 7: Current Loop Gain Values for a Galil BLM

10 Position and Velocity Loop Gains

If planning to use the system in position mode, it is necessary to set the drive's position and
velocity loop gains. These values are highly dependent on motor type and system mechanics.
However for the purposes of setting up a free spinning (no mechanics coupled to motor) Galil
BLM, the values listed in Table 8 list values that will provide sufficient servo control to confirm
correct operation. Consult with AMC's technical support for specific instructions on tuning the
AMC-DZE drive's velocity and position loop gains.

Parameter Value

Velocity Loop Kp | 6.10E-005
Position Loop Kp | 0.003

Table 8: Velocity and Position Loop Gain Values for a Galil BLM

11 Motor Commutation

One of the last steps is to commutate the motor using DriveWare's 'AutoComm' function.
Expand the 'Motor' menu item and click on the 'AutoComm' item. Click 'Start
AutoCommutation' in the AutoComm window, and follow the prompts. This procedure will spin
the motor shaft roughly 2.5 revolutions in each direction, setting the motor brushless modulus
and hall sequencing. This process must be performed any time the motor is changed.

Galil EtherCAT Master Setup Guide Rev 1.0d 13



12 Save and Apply Changes
The final step is to save this configuration to a project file on the PC. Do so by going to
File/Save Project in the top menu bar.

Note | Be sure that the project is not saved over a default
project file

Lastly, click 'Apply' then 'Store' in the top menu bar to write the changes to the drive's non-
volatile memory. Disconnect the software from the AMC-DZE drive, power cycling the drive is

not necessary for the changes to take effect.
The drive is now configured to communicate with a Galil EtherCAT Master.

Galil EtherCAT Master Setup Guide Rev 1.0d
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3.2 Yaskawa 2V and ZVII Servo Drive Series

The Yaskawa XV and 2VII Servopacks are single drive systems which integrate both drive and
motor into one package. As a result, there are only a few parameters that need to be set in
order for the drive to interface with a Galil EtherCAT Master.

3.2.1 Resetting the Drive to Factory Defaults

1 Install SigmaWin+ Software and USB Drivers

Install the SigmaWin+ () version 5.56a shown below) drive configuration software on a
Windows PC. SigmaWin+ requires that the USB drivers be installed manually. This can be done
by opening the PC's Device Manager, selecting the Yaskawa item and selecting 'Update Driver'.
Navigate to the file that contains the relevant USB driver and click 'OK'.

2 Connect to the drive

Connect the drive to the PC via mini USB cable. Open the SigmaWin+ application, select the
drive type, then search for and connect to the drive.

3 Initialize the Drive
Click on the 'Edit Parameter' icon in the toolbar to bring up the Parameter
Editing Window shown in Figure 8.

Click the 'Initialize' Button to write default parameters to the drive.

Power cycle the drive for the changes to take effect.

-l‘i'_l Import |

Display Mode
= | Display Sett
B=|a|& UserLevel {31 evel 2(To the adjustment ) | ey

L'__J Comment ‘ Customize |

Canitral Mode |2 . Position Control j

All constant number ]Funcﬁon Selection(Prlxx-) ] Gain(Prl xx-1 ] PosttiontPnz2xx-1 ] Speed(Pridux-) ] Torgue(Prdzs-) ] Sequence(PrSxgs-] ] 110 Sigr 4|

Ma. | Marme | Input value | Uit | Set value | in -
[ Priooa Basic Function Select Switch 0 an01H -
Oeligit Direction Selection 1:SesCl. -
1dligit Reszerved (Do not change.) 0: Reserv... -
2eligit Reszerved (Do not change.) 0: Reserv... -
Seligit Reszerved (Do not change.) 0: Reserv... -
D Proo Application Function Select Switch 1 0o0oH
Odligit Servo OFF or Alarm G1 Stop Mode 0: Stopst.. -
1ligit Orvertravel (OT) Stop Mode 0: Same=.. -
2eligit ACIDC Povver Input Selection 0 Mot ap.., -
Seligit Reserved (Do not change.) 0 Reserv.. -
|:| Pro0z2 Application Function Select Switch 2 oo H
Ocligit Torgue limit Option for Command-Option macdule 1: Thetor... - - - W
¢ >
[ Select AlLAN constant numberinciude not displayed) J Edt
Initialize Compare Read Wtite
A S | &

Figure 8: Yaskawa SigmaWin+ Parameter Configuration Window
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3.2.2 Configuring a Yaskawa ZV/ZVII Drive for use with a Galil EtherCAT
Master

This section will outline the steps necessary to configure a Yaskawa 2V/ zVII drive to operate
with a Galil EtherCAT Master from factory default settings. All parameter editing listed in the

digit 3 P-OT Signal Mapping
digit 0 N-OT Signal Mapping

8 : Forward run allowed
|S: Reverse run allowed

Figure 9: Pn50B digit 0
setting

Figure 10: Pn50A digit 3
setting

following steps is done from the Parameter Editing Window shown in Figure 8

1 Set Rotary Switches

Set the drive's Station ID using the two rotary switches located on the drive. This number is the

address the EtherCAT Master will use to communicate with the drive. Each drive on the network
should have a unique address to avoid communication conflicts.

2 Set Drive Polarity

The Yaskawa 2V and ZVII motor/encoder polarity can be configured by setting digit 0 of the
Pn000 parameter. By default, Pn000 digit 0 is set to 0. In this configuration, the motor will
rotate counter clockwise when a forward move (counts increasing) is issued. Setting Pn000

digit 0 to 1 will reverse the motor/encoder polarity, defining a forward move as a clockwise
rotation. Valid values are listed in Table 9.

Pn00O0 digit 0 Forward (counts
value increasing)
direction of rotation
0 (Default) Counter Clockwise
1 Clockwise

Table 9: Pn000 digit 0 parameter values

3 Set Encoder Resolution

The Yaskawa 2V drive's default resolution is 22° counts per revolution. The 2VII drive's default
encoder resolution is scaled internally to 22° counts per revolution as well. The encoder
resolution for both drives can be scaled down if necessary® . This is done by setting the PnB02

parameter, see Figure 11. Equation 1 lists the formula for changing the Yaskawa ZV/ ZVII drive's
encoder resolution.

Galil EtherCAT Master Setup Guide Rev 1.0d 16
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|PnB02(27 [Position User Unit:Numerator

Input value 128 ﬂ
(1-1073741823 )
0K | Cancel |
Figure 11: SigmaWin+ PnBOZ2 value selection

box

Encoder Counts _ 2%
Rev PnB02

Equation 1: Scaling Encoder Counts per
Revolution

1If using the ZV in Cyclic Synchronous Torque Mode (MT11) on the DMC-500x0, it is necessary to scale down the
encoder resolution to account for the DAC resolution of the drive.

4 Limit Switches

In order to provide the Galil EtherCAT Master access to the Yaskawa 2V/ ZVII drive's limit and
home switches, the drive's local input switch functions must be disabled. To do this, two
parameters need to be changed on the Yaskawa ZV/ ZVII drive. These values are shown in
Figure 10 and Figure 9. Pin outs for the various IO can be found in Section 7.1.2.

5 Home Switch and Hardware Latch

To give the Galil EtherCAT Master access to the home switch and hardware latch on the
Yaskawa zV/ 2VII drive, digits 2 and 3 of the Pn511 parameter must be set. Digits 0 and 1 are
unavailable to the EtherCAT Master. The settings for digits 2 and 3 are shown in Figure 12. Pin
outs for the various 10 can be found in Section 7.1.2.

digit 2 External Signal 2(/EXT2) Mapping for Command-Option module

|E . Inputs the signal from CN1-11 input terminal. j

digit 3 External Signal 3(/EXT3) Mapping for Command-Option module

|€ . Inputs the signal from CN1-12 input terminal. j

Figure 12: Pn511 digit 2 and 3 value
selection menus

6 Set Position Error Alarm Level

In order to take advantage of the Galil EtherCAT Master's position error commands and
subroutines, the Yaskawa 2V/ ZVII drive must be configured to ignore its internal error limit.
Since SigmaWin+ does not allow this function to be disabled, setting the corresponding
parameter to its maximum value ensures position error handling is processed by the Galil
EtherCAT Master. To do this, set the Pn520 parameter to its maximum value of 1,073,741,823
as shown in Figure 13.
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Pn520 JEXDESSNE Position Error Alarm Level

Input value 1073741823 ﬂ reference units
(1-1073741823)
oK | Cancel |
Figure 13: SigmaWin+ Pn520 selection box
7 Apply Parameters to the Drive wite
Click the 'Write' button to write the parameters to the Yaskawa ZV/ ZVII drive's Al non-

volatile memory.

A verification window will appear showing the parameters that have been changed, and will be
written to the drive, click 'OK'. Once the write is complete, cycle the power to the drive for the
changes to take effect.

The drive is now configured to communicate with a Galil EtherCAT Master.
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3.3 LS Mecapion Pegasus and L7NHA Servo Drive
Series

The LS Mecapion Pegasus series is an integrated motor and drive package meaning there is
minimal wiring required. The L7NHA Series is capable of interfacing with multiple motor types
and vendors.

3.3.1 Resetting the Drive to Factory Defaults

1 Install Drive CM and USB Drivers

Install the most recent version of the DriveCM (Drive Configuration Manager) software and
install the recommended USB driver

2 Connect to the Drive

Connect the drive to the PC via mini USB Cable and open DriveCM. Make sure that 'USB' and
'‘PEGASUS' or 'L7NHA' ‘ 8 uss - pecasus - o | are selected and click the connect icon.

3 Load Default Settings
Click the 'Object Dictionary' icon to bring up the Object Dictionary Editor
Window shown in Figure 14.

In order to restore the drive to its factory default settings, Index 0x1011 must be set to the
value listed in Table 10.

Drive/Motor [/O Fault Monitoring Procedures Advanced Indexer Object Dictionary Setup About
R . . i A WX A y Dl © (- -
) uso pass - F CEED e Q€ M PSRAN e i$COLE @, LS
-~ il 3 =
e . 23 Refresh Defauit Set || [l Save Data Load Data | [ Save immediately BRI Io o] PTP. Move
L4 Basic LA Gain LAlfo  ||Lhl velocity || LA Misc. [|LY) Enhancef |2\ Monitor ||Lb| General || A\ CiA 402 || L4 Index Target Position w
Index  Sublndex Name Value  Default Type R/W Unit  Min Max Profile Velocity uu/s
%1000 0x0 Device Type UDINT|ra 0 4294967295 EaTane] s
0x1001 | 0x0 Error Register USINT]ro 0 255 2
Profile Decel uufs
. 0x1003 | 0x0 Predefined Error Field 0 USINT|rw 0 255
%, Linear Motor 2 Ox1 Standard error field 1(Newest) 0 UDINT| ro 0 4204967295 ["] Use Modulo Function™
& setp 02 Standard error field 2 0 UDINT]ro 0 4294967295 Modulo Factor™ w
¢ TestRun 03 Standard error field 3 0 UDINT|ra 0 4294967295 Modulo Mode Not Use Modulo Functi
04 Standard error field 4 0 UDINT|ra 0 4294967295 S ™
05 Standard error field 5 0 upINT| 1o 0 4294967295 PG IR
0x6 Standard error field 6 0 UDINT|ra 0 4294967295 T 0
0x7 Standard error field 7 0 UDINT|re 0 4204967295 )
08 Standard error field 8 0 UDINT| 10 0 4204967295 Posiien Time ™
0x9 Standard error field 9 [ UDINT| ro [ 4284967295 Stop Decel uu/s
A Standard error field 10 0 UDINT[ro 0 4294967295 W T s MRt )
0x8 Standard error field 11 0 uDINT|ra 0 4294967295 Target position 2 10000 ol
0xC Standard error field 12 0 UDINT[ra 0 4294967295 ]
00| Standard enor field 13 o UDINT|re o 4204067295 Dwell Time ms
0E Standard error field 14 0 UDINT[re 0 4204967295 T i
0xF Standard error field 15 o UDINT]ro o 4294967295 ) 7
0x10 Standard error field 16(0ldest) 0 UDINT|ro 0 4284967295 Set Position w
0x1008 | 0x0 Device Name STRIN| ra [] Relative Move TrREEm
0%1009| 0x0 Hardware Version STRIN|ra
OX100A | 0x0 Software Version STRIN| 10 P viove [ sep
%1010 0x0 Store Parameters 4 USINT|ra 0 255 Brve O Drve OFF ‘
0xl Store all parameters 0 UDINT|rw 0 4204967295
0x2 Store c parameters 0 UDINT]rw 0 4204967295
W read from drive M written to drive M Default values M read from file Progress:
OPmode DriveDisabled WARN ~BRK  RDY 7SPD INPOSL TIMT VIMT INSPD TGON INPOS2 ~ORG EOS IOUTO IOUTI IOUT2 IOUT]
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Object Dictionary

Index

0x1011 0x64616F6C (ASCII "load" in

reverse order)

Table 10: Index 0x1011 value to reset drive to default parameters

3.3.2 Configuring an LS Mecapion Pegasus Drive for Use with a Galil
EtherCAT Master

Once the value has been written, click the 'Save to Memory' Icon.

1 Set drive polarity

Click the 'General Config

Setup' icon to bring up the General Configuration Window
shown in Figure 15.

Drive polarity can be set by checking/unchecking the 'Reverse' box at the top of the window.

Drive/Motor 1/O Fault Monitoring Proce vanced Indexer Object Dictionary Setup About
L use PEGASUS B @ ([ i [D[2DN 0 G0 igCOL. . LS.
Digital Input
A el Input 1 High | Not Assigned v | 0 -
e Input 2 Not Assigned [ -
it Input 3 Not Assigned | 0 [
Inpucd | High | PROBE2 Q|
s, Linear Motor Inputs | Figh | PCON ol
© setwp Lol L] &l e Input6  High | GAIN2 [ -
3¢ TestRun Dynamic Brake Control Mode Mode 0 . Hold After Stopping the motor using the dynamic brake e I 0|
Brake Output Speed 100 Dm or mm/s Input8  High |N_CL '
Brake Output Delay Time 100 ms. Iput9  H Not Assigned | 0 .
Input10  High | NotAssigned - | O .
Input11  High | Not Assigned [] .
Input12  High | Not Assigned 0 -
Input13  Higl Not Assigned 0 -
Mode 2 . Limits the torque using external positive/negative torque limit values according to the moving direction; Forward : 0x2111 Backward : 0x2112 Input14 | Hiol Not Assigned 0 -
2000] 01% Input1s High | NotAssigned - | O .
3000 0.1% Input16  Higf Not Assigned 1
3000 0.1%
3000 0.1%
ue 3000 0.1%
“ontrol Indexer M
Coordinate Select™ Linear axis
Modulo Factor® 3600 w
Baud Rate™ bps
et o
P ot e -
PLCR Mode
Encoder Output™ pulserev.
Encoder Output Mode™
‘Start Index Number 0 0~63
Indec st ode
*) Need to 'save to EEPROM’ and power re-cydle to apply changes!:
B use Comected O DiveDissbled WARN BR RDY 7P INPOSL TLNT VIMI INSPD TSON INPOS2 | ORG  EOS  IOUTD IOUTL IOUT2 IOUT3 IOUT4 1OUTS
Figure 15: LS Mecapion Drive CM General Configuration and Digital Input Windows

2 Configure Digital Inputs
Click the 'Digital [+

This will bring up the Digital Input configuration bar. Set Inputs 1 through 4 according to
the values listed in Table 11. Pin outs for the various 10 can be found in Sections 7.1.3 and

Input' icon

7.1.4

Galil EtherCAT Master Setup Guide Rev 1.0d
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Input # Polarity Assignmen
t

1 High Not
Assigned

2 High Not
Assigned

3 High Not
Assigned

4 High Probe 2

Table 11: DriveCM Digital Input Settings for LS Mecapion Pegasus Drive

Click the 'Save to % | Memory'icon

The new settings will take effect once the drive has been power cycled.
The drive is now configured to communicate with a Galil EtherCAT Master.
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3.4 Delta ASDA A2-E Servo Drive Series

3.4.1 Resetting the Drive to Factory Defaults

1 Install ASDA-Soft Communication Software and USB Communication Drivers
2 Connect to the drive via USB-B cable

3 Open the Parameter Editor Window

Under the 'P2-XX' Tab in the Parameter Editor Window Tab, double click on the 'Value' field to
the right of the 'P2-08' Parameter and set the value to 10. Click the 'Write to Servo' button and
power cycle the drive for the changes to take effect.

g Delta ASDA-Soft(V5) - ASDA-A2-E Servo - =
File Setting Tools Parameter Function Window Help
| BERFAZAQERP LI QQ & D ovum| | M Em
[P} Parameter Editor1 : [ASDA-A2-E Servo] From Drive == =]
- [E— -
=l 99 YZE 86 TS
PO-XX P1-Xx P2-3x P3-XX P4-Xx P5-XX P6-XX P7-XX
v 1.643 ]| @|Il=|code Value = |unit [[Min |Max Default Description ~
P2-01 PPR. 100 Yo 10 500 100 Switching Rate of Position Loop Gain
P2-02 PFG 50
P2-03 PFF 3
PZ-04 KvP 500 P. i Minimum ~ Maximum Default 16/32 bit
P2-05 SPR 100 0~ 501 0 16bit
P2-08 KV 100 . Volatile Parameter
= LF o Special Parameter Write-in
P2-08 ) B 3
N2 0o DRT 2 w ) ]
P2-10 DI1 0x0100
P2-11 D12 0x0100
P2-12 DI3 0x0100
P2-13 D14 0x0000
P2-14 DIS 0x0000
P2-15 DIs 0x0000
P2-15 D17 0x0121
P2-17 D18 0x0100
P2-13 DO1 0x0101
P2-19 DO2 0x0100
P2-20 DO3 0x0100
P2-21 DO4 0x0007
P2-22 D05 0x0100
P2-23 MCF1 1000
P2-24 DPH1 0
P2-25 NP 0.2 Cancel “H write to Servo
P2-26 DsT 0
£
Y Read-Only A Set When Serva OFF . Valid After Re-power on . Valatile Parameter Parameter for three axes
Firmware Version: 1,643,366 Mote: Double-click the Value can be call out the Parameter Setting Helper
Parameter Setting Helper  [Paralis]ParaThread Suspended! From 0 ASDA-AZ-E Servo ASDA-A2-E Servo

Figure 16: ASDA Soft Parameter Editor Window
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3.4.2 Configuring a Delta ASDA A2-E Drive for use with a Galil EtherCAT
Master

1 Configure 10

Under the 'P2-XX' tab in the Parameter Editor Window shown in Figure 17, set each of the
parameters listed in Table 12 to the values shown.

¥ Delta ASDA-Soft(V5) - ASDA-A2-E Servo - =
File Setting Tools Parameter Function Window Help
L
| RIZSL BA@EL LI @D F 0 onws| [EM
@ Parameter Editor1: [ASDA-A2-E Servo] From Drive ===
- - =
E E49 LZE §5¢ SE
PO-XX  P1-Xx P2-XX | P3-XX | P4-XX | P5-XX | PE-XX | P7-XX
v 1.643 || b [ coce Value = [unit [|min [Max Default | Description ~
P2-01 PPR 100 % 10 500 100 Switching Rate of Position Loop Gain
p2-02 PFG 50 i i
P2-03 PFF 5
P2-04 KvP 500 = == = -
e = o Name Unit Minimum ~ Maximum Default 16/ 32. bit
P2 -06 KT 00 P2-13 0x0000 ~ 0x015F 0x0124 16bit
p2-07 KVF o
P2-08 | S 10 DI4 Functional Planning
E2E00) ERT; 2 value [0x0000
P2-10 DIl 0x0100
P2-11 DI2 0x0100
P22 | DI3 0x0100
p2-13 |) D4 0x0000
— DIs 0x0000 X : Functional Settifig | [0x00]Disabled v
P2-15 DI6 0x0000
P2-16 D17 ox0121
p2-17 DI8 0x0100
P2-18 DO1 0x0101 T
pz-19 Doz 0x0100 o' - 5
— 003 X0 100 (0] : Mormally dosed (contact b)
P2-21 DO4 0x0007 () [1] : Normally opened (contact a)
p2-22 Dos 0x0100
p2-23 NCF1 1000
p2-24 DPH1 o
p2-25 NLP 0.2
P2-26 ST 0 Cancel OK @ <l write to Servo v
<

Fr Read-Ornly A 5etWhen servo OFF @ Vsl After Re-power on B Volatie Parameter Parameter for three axes

Firmware Version: 1.643.366 Mote: Double-click the Value can be call out the Parameter Setting Helper

Parameter Setting Helper  [ParaLis|ParaThread Suspended! From 0

Figure 17: ASDA Soft |10 Parameter Setting

ASDA-AZ-E Servo ASDA-AZ-E Servo

Parameter Name Functional Input
State Contact

P2 -13 DI 4 Disabled Normally
Closed

P2 -14 DI 5 Disabled Normally
Closed

P2 -15 DI 6 Disabled Normally
Closed

P2 -16 DI7 Emergency Normally

Stop* Open

P2 - 40 EDI13 Disabled Normally

Closed

Table 12: ASDA Soft 10 Parameter Configuration Values
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To enable IO over EtherCAT, under the 'P3-XX' Tab, set parameter 'P3-18' to 0x1000.
Pin outs for the various IO can be found in Section 7.1.8.

Power cycle the drive for the changes to take effect.

The drive is now configured to communicate with a Galil EtherCAT Master.
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3.5 Panasonic Minas A5B Servo Drive Series

The Minas-A5B Servo Drive provides EtherCAT Communication and high resolution encoder
feedback in one drive/motor package.

3.5.1 Resetting the Drive to Factory Defaults

1 Install Panaterm Software and Connect to the Drive

Install the Panaterm Software on a Windows machine and connect to the Minas A5B drive via
mini USB cable. The Panaterm Connection Window is shown in Figure 18.

Selection of the communication with the driver

& Communication with the driver
Cormmunicate with driver directly connected with USB.

g |o
EI

¥ Series automatic decision

Motor Motor
Product No Serial No

Drive
Serial No

Drive Drive
Series Name | Product No

{

MINAS-ABB | MADHT1507B01 | 13120006 MSMD022G1S | 14010005

i

Update

 No communication

Execute the command such as parameter filing with PC without
communicating with the driver.

A

Figure 18: Panasonic Panaterm Connection Window
2 Reset the Drive to Defaults

From the main menu bar, navigate to 'Parameter -> Read the default' to open the parameters
window.

In the parameters window menu bar, select the '"Trans' button to transmit the default
parameters to the drive.

After transmitting, click the 'EEP' Icon to write the parameters to the EEP drive's EEPROM.
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3.5.2 Configuring the Panasonic Minas A5B Drive for Use with a Galil
EtherCAT Master

Figure 19 shows the Parameter Editing Window. The drop down menu to the left will be used to
navigate to and set the following parameters.

2 B B & f & R " @ B

Read Save Cmnt Rev  Trans Pt Exit EEP Screen  Comp Initial Bin/Hex
Position control «| By the selecting the theme from the left above. and selecting the sub-theme from the left below.
the related parameters can be displayed. To display all parameters in numerical order. please
Initially(Position) select the "Parameter list". Please double-click the sub-theme left below to refer the details of Change of set
§ each sub-theme. Parameter value can be changed in two ways. One way to press the Enter key value

after the input. Another way to click <Change of set value> button.

Class | No. | Parameter name | Setup range | Setvalue | Unit |

Control mode setup
00 002 |Realtime auto tuning setup 0- 6 | 1:Standard ;I
00 003 | Machine stifiness atrealime 0= 3 13 |—
02 000 |Adaptive filter mode setup 0- 4 | Olnvalid ;I

Read Only Not Use Reset " Gan overvalue
ST Normal ¥ Display - Set value description

Figure 19: Panaterm Parameters Editing Window

1 Motor Polarity

In the drop down menu, select 'Revolution direction Setting'. The parameter 'For manufacturer's
use' can be set to either 0 or 1 depending on application requirements. The behavior for each
value is detailed in Table 13

Value Function

0 A positive move (counts increasing) will rotate the motor Clockwise
(Cw)

1 A positive move (counts increasing) will rotate the motor Counter
Clockwise (CCW)

Table 13: Revolution Direction Settings

2 Disable Drive Position Error Monitoring

Select 'Protection level setting function' in the column below the 'Function by Function' drop
down menu. Change the 'Position deviation excess setup' parameter's set value from 10000 to
0, this will disable this parameter.

3 Disable Drive Speed Monitoring

Change the 'Speed deviation excess setup' parameter's set value to 0, this will disable the
drive's speed monitoring function.

Galil EtherCAT Master Setup Guide Rev 1.0d 26



<> Galil Motion Control

4 Set Encoder Resolution

In the main tool bar select 'Other' and click on 'Object Editor'. This will open the Object Editor
Window shown in Figure 20. In the object tree to the left, select the '6000h' object. Scroll down
and select the 'Feed' object. The Default for this setting is 22° (4294967295). The 'setting value'
for this parameter will allow you to set the number of encoder counts per revolution for your
motor. Set it to a value appropriate for your application.

] |- - l—_l
Rd Se C?nt % TEns EEP T. Screen EpEe | -
If ESM state is not Init then. you will not be able to do the send to the driver and changing the setting value.
Object 3000h group value can be changed press the Enter Key or click <Change of set value> button. . s
Object other than the 2000h group can enable If you reset the control power after writing the EEPROM.
Close TreeView PDS Condition Not ready to switch on ESM Condition  ||INIT
7 ':‘ ?EJ;D? mg:x fw:ﬁx ObjectMame ?;;as Attrib ‘ Min - Max Setting Value Units ﬂ
1235: B 1000h Device type U32 0 | 00000000 FFFFFFFFh 000201921
- 1A00h 7| 1001h| 00h |Erorregister us RO 00h— FFh 00h
1C00h ["| 1008h | 00h |Manufacturer device name VS RO - MADHT1507801
£ 3000h "] 1009h | 00h|Manufacturer hardware version |VS RO - V1.00
~3000h " | 100Ah| 00h |Manufacturer software version | VS RO = V1.00
31000 /=T 1010n | 00h |Number of entiies us_ |RO 00h- FFh 0th
§§§§: ™| 1010h| 07h |Save all parameters Uiz |RW 00000000h-  FFFFFFFFh 00000000h
3400h "] 1018h | 00h |Number of entries us RO 00h— FFh 04h
3500h [T | 1018h| 01h|VendorID u32 RO 00000000h- FFFFFFFFh 0000066Fh
- 3600h 7| 1018h | 02h |Preduct code u32 RO 00000000h—  FFFFFFFFh 51507001h
~3700h || 1018h| 03h |Revision number usz RO 00000000h-  FFFFFFFFh 00010000h
~3800h || 1018 | 04h | Serisl number Uz |RO 00000000h—  FFFFFFFFh 13120006
Em;;eat;[:ﬂ)hn 7| 10F3h| 00h|Number of entries us RO 00h— FFh 13h
[T| 10F3h| 01h |Maximum messages ug RO 00h- FFh 0Eh
" | 10F3h| 02h|Newestmessage ug RO 00h- FFh 00h
r| 1NF3h | 03k | Newast arknowladned mass 118 aw NNh— FFh i‘mh Ll;l

Figure 20: Panaterm Object Editor Window

5 Configuring I/O

Select the 'Display D' drop down menu in the main toolbar, and click 'Pin Assign R'. This will
bring up the 'Pin Assign' window. Set the values for the pins listed under 'Input' as shown in
Table 14. Pin outs for the various 10 can be found in Section 7.1.10.

Pin Number Position/Full-Closed Velocity Torque Control
Control Control
07 (S12) SI-MON3_ConnectA Invalid Invalid
08 (SI3) SI-MON4_ConnectA Invalid Invalid
10 (SI5) SI-MON5_ConnectA Invalid Invalid
11 (SI6) EXT2_ConnectA EXT2_Connec| EXT2_ConnectA
tA

Table 14: Panaterm Digital 10 Settings

6 Saving Configuration to Memory

After setting all required parameters, transmit them to the drive by clicking the "Trans' icon.
i}

rans

Write the parameters to the drive's non-volatile memory by clicking the 'EEP' icon.

EEP

Power cycle the drive for the changes to take effect.
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The drive is now configured to communicate with a Galil EtherCAT Master.
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3.6 Copley Xenus Plus Servo Drive Series

This section will detail the process of both resetting and configuring a Copley Xenus Plus XEL-
230-36 drive to operate with a Galil BLM-N23-50-1000-B 3-phase brushless motor, hereafter

referred to as a Galil BLM.

3.6.1 Resetting the Drive to Factory Defaults

1 Install CME 2 and Connect to the Drive

Install the Copley CME 2 Software on a Windows machine and connect to the drive via the
Copley Serial to RJ45 communications cable. If using Windows 7 or 8, Copley advises installing
and running CME 2 as Administrator to allow access to COM ports.

In the main menu bar, navigate to Tools -> Communication Wizard to configure the Serial
Communications Port. Once communications are correctly configured, the drive should be listed
in the 'Copley Neighborhood' menu.

File Amplifier Tools Help

7 w6 (P B [ B | <al ol W

- Ji Copley Neighborhood
BB Virtusl A

] Inpust 1 Output

CVM Control Frogram —|—|—|

Ploop |—# Vlcop —3| ILoop —h MotorFeedback

[ |

Home Configure Regen Configure Faults

(@) Axis A
Axis B
Axis C Configure Filters

Axis D

‘S\ne Commutation |Rotary' Motor |CANopen over EtherCAT (CoE) Control F12 To Disable

Figure 21: Copley CME 2 Main Configuration Window

2 Save Drive Default Values to File

Select the 'Virtual Amplifier' item in the '‘Copley Neighborhood' window. Ignore prompts to save
data before switching to the Virtual Amplifier and select 'Create new amplifier file' in the 'Open
Virtual Amplifier' Window shown in Figure 22.

Choose the method you want to use to create the
wirtual amplifier.

(@ Create new amplifier file

() Open existing ampilfier file

EK Cancel Help

Figure 22: Copley CME 2
Virtual Amplifier Window

Select the 'XE2_XenusPlusEtherCAT.ccv' file and save it as 'XE2 Default Settings.ccx' click the
'Cancel' button in the 'Basic Setup Axis A' prompt that follows.

The drive's default configuration values have now been saved to an amplifier configuration file
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that can be downloaded and saved to the amplifier.

3 Save Default Values to the Drive

With the Drive selected in the 'Copley Neighborhood' menu, navigate to File -> Restore ->
Amplifier Data. Select the 'XE2 Default Settings.ccx' file that was saved in step 2.

Now click the 'Save Working Memory to Flash' icon.
Power cycle the drive for the changes to take effect.

3.6.2 Configuring the Copley Xenus Plus Drive for use with a Galil
EtherCAT Master

1 Configure IO

In the Main Configuration Window, click on the Input/Output Button.

This will bring up the 10 Configuration Window shown in Figure 23.

Digital Inpits" 1-5' | Digital Inputs 7-14 | Digital Outputs | Analog 10
Debounce time

(O Pulup +5V @) Pull down [IN1T] | Not Configured v 0jms Lo
(@) Pull up +5v () Pull down [IN2]  High Speed Fosition Capture on HI-LO Transition v 0|ms Hi
(@ Pullup +5V () Pull down [IN3] ot Configured v oms  H

(@) Pull up +5v () Pull down [IN4]  Not Configured v 0lms  Hi

(@ Pullup +5V () Pull down [IN5] | Not Configured v Oms  H

(O Pul up +5V (@) Pull down [IN6] | Not Configured v olms Lo

Figure 23: Copley CME 2 |0 Configuration Window

Values for Digital Inputs 1 - 6 are shown in Table 15.

Input Polarity Setting

[IN1] |Pull up Not Configured
[IN2] [Pull up High Speed Position Capture on HI-LO
+5V Transition
[IN3] |Pull up Not Configured
+5V
[IN4] |Pull up Not Configured
+5V
[IN5] |Pull up Not Configured
+5V
[IN6] [Pull Down |Not Configured

Table 15: Copley CME 2 Digital Input Settings
Pin outs for the various 10 can be found in Section 7.1.6.
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2 Setup Motor Parameters for Galil BLM
In the Main Configuration Window, click on the Motor/Feedback Button.
This will bring up the Motor/Feedback Window.

When using the Galil BLM, enter the values pictured shown in Figure 24 . These values can also
be found in the Appendix on page 60.

Motor | Feedback | Brake'Stop

Manufacturer: | |3alil Units

(@) Metric () English

Model Number:  |BLM

Motor Inertia:

0.25| |kgcm? v
Torgue Constant:
Number of Poles: 4 0.08 | |N'm/Apk w

Back emf Constant:
9.8 | |V/krpm w

Peak Torgue:
0.83] |N'm Resistance:

) 1.2| ohms
Continuous Torgue:

0.39| |Nm w Inductance:
2.6 |mH
Velocty Limit:

5000 frpm

Iﬂ (ﬂ I:H m Calculate OK Cancel
Figure 24: Copley CME 2 Motor/Feedback Window

Once these values have been entered, click the (g csuat= | 'Calculate' Button.

This will populate the amplifier's current loop values appropriate for the specified motor. Click
OK to close the window and save the parameters to the drive's flash memory.

3 Calibrate Motor for Commutation

Click the Auto Phase Icon in the main window toolbar.

Follow the instructions detailed by the pop up windows to set up the amplifier for sinusoidal
commutation of the Galil BLM.

This procedure will apply power to the motor and cause it to rotate
Warning | one revolution. Be sure that the motor is secured and uncoupled
from any mechanics.

Click the 'Save Working Memory to Flash' Icon.
Power cycle the drive for the changes to take effect.
The drive is now configured to communicate with a Galil EtherCAT Master.
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3.7 Sanyo-Denki R Advanced Servo Drive

3.7.1 Resetting the Drive to Factory Defaults

1 Install R ADVANCED MODEL Setup Software and Connect to the Drive

Install the software R ADVANCED MODEL Setup Software on a Windows PC. Using the serial
cable specified by Sanyo-Denki, connect the drive to the PC and launch the R ADVANCED
MODEL application. When the application launches the 'Communications Setting' dialog box will
appear, see Figure 25.

Check the 'Selection' box and choose the correct COM port and Baud Rate (38400 bps) then

Connected Not connected @ Frr @ Not-comesponding
Selection Axis Amplifier Madel COM Part Baud Rate(bps)

1 coms v|3sa0mps [+ Comnect
] 2 Connect
] Connect
] Connect
] Connect
] Connect
] 7 Connect
| 8
| 9
| A
| E
| C
| D
| E
] F Connect
Figure 25: Sanyo-Denke R Advanced Software

Connection Window

click 'Connect'.

2 Load Default Settings

The non-volatile memory on the R Advanced Drive contains a section for parameter
Not backup and restoration. However this section is not write protected. Therefore, Sanyo-
e Denke strongly recommends saving this initial configuration to a back up file on the
PC before changing any parameters.

In the main menu bar, navigate to Parameter -> Parameter Transmission (To File)

In order to copy parameters from a file to the drive: In the main menu bar, navigate to
Parameter -> Parameter Transmission (To Amplifier)

Use the 'Save to the Backup Memory' and 'Restore from the Backup Memory' menu items to
write parameters to the drive's back up memory space or copy parameters from it.
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3.7.2 Configuring the Sanyo-Denke R Advanced Drive for Use with a
Galil EtherCAT Master

1 Connect to the drive and open the Parameter Editing Window

From the main menu bar, select Parameters -> Parameter Setting to bring up the editing
window shown in Figure 26

Project?)  C ) Param C] Alarm(L)  Test Operation(D)  Auto Tuning(T) ) Data File(F) Help(H)
o R XAEY 1D TS ARARAS AARAAAL FI O R
R Parameter Setting (Axis1) (E= Rl =
File(F) AmplifiertA) Disk(D) Password Setting(P)  Amplifier Information)
& & @@ |0 3

Amplfier/Motor Model [ RS2A01AZHAS R2AADGDTDF
Moter Combinztion System Information
Present Setting Value | R2AADB010F(110C-0184) Motor Structure | D0:ROTARY
Input Value Main Power Supply | p0:200v
Amplfier Capaciy Code | 0C15A
Select from the list(M) || Automatic Setup (Recommendation)(S) Control Board Code. | 32P1TYPE_32 Edt(E).

Group A [Profie Posiion/nterpolated postion] | Group B [Sequence] | Group C [Encoder/Alam] | Group D[Homing/OptionCode]
System | Group 0 [Auto tuning] | Group 1 [Basic Cortrol] | Group 7 (Communication /Display] | Group 8 [Control] | Group 9 [Function / Outpt Select]

1D Symbol Name Present Setting  Unit Input Valug Minimum Mazimum Standard

0 020RD 1. e vt T O S 0 s |
* |01 | Be20FD-2: Regenerative Resistor Sele. 01:Buittin_R - - - 01:Buittin_R

* |02 | &20FE:M. Combined motor code 0184 |- 0000 FFFF FFFF
*|03 | B20FF-1:E... | Combined sor resolution 0006 |- 0000 FFFF FFFF
* |04 | 0e20FF-2:E... | Combined 0301 |- 0000 FFFF FFFF
* |07 | &x20F3-1:P... | Position Control Selection 00:Standard - - - 00:Standard

~ |08 | 20F3-2:P... | Position Loop Control, Posti 00:Motor_Enc: - - - 00:Motor_Enc

* |09 | &20FF-3:E... | Bxtemal Pulse Encoder Res. 2000 | P/R 500 99999 2000

When the data of the head * merkis changed, it becomes & fleciive after pomer supply re-input

Figure 26: Sanyo-Denke R Advanced Software Parameter Editing Window

2 Set Motor Polarity
Select the Tab labeled 'Group 8 [Control]' and set the first object (Polarity)

3 Configure IO

Select the Tab labeled 'Group 9 [Function / Output Select]' and ensure that the functions listed
in Table 16 are set to '00 Always Disabled'. Pin outs for the various 10 can be found in Section
7.1.7.

Name Input Value

Positive Limit Switch Function 00 Always Disabled

Negative Limit Switch 00 Always Disabled

Function

Main Power Discharge 00 Always Disabled (this is required to support
Function hardware latching)

Table 16: 10 Settings for Sanyo-Denke R Advanced Drive
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Click the 'Write in Amplifier' Icon to save the changes to the drive's EEPROM.
Power cycle the drive for the changes to take effect.
The drive is now configured to communicate with a Galil EtherCAT Master.
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3.8 Parker PD-10C Servo Drive Series

3.8.1 Resetting Drive to Factory Defaults

1 Install Drive Support Tool and USB Drivers

Install the most recent version of the Drive Support Tool software and install the recommended
USB driver.

2 Connect to the Drive
a) Ensure that all motor and encoder wiring is complete as per the Drive’s User Manual.

b) Install Parker's Drive Support Tool Software and USB drivers provided on the
manufacturer's website.

c) Connect the drive to the PC via USB Cable and provide power to the drive.

d) Start the Drive Support Tool software, and configure communications as shown in Figure
27.

e) Click the button to transition from 'Offline' to 'Online'.

S S
£l

Drive Support Tool - Parker Hannifin EM 8 S

DrivefMotor I/O0 Fault Monitoring Procedures Advanced Indexd

% uss - PD Network- EtherCAT drive - é‘

Offline to Onling

\-@# Quick Setup ~

% Setup Wizard

= Auto Motor Phasing

Figure 27: Parker PD-10C - Connecting to
drive with Drive Support Tool

f) A ‘Drive Information’ Dialog box will appear shown in Figure 28. Close this window to
continue.

Drive Family PD-10C

Software Version 0.81

Bootloader Version 0.05

FPGA Version 0.10

Drive Rated Current 6.7 Arms
Node Address i

Usar Drive Name Drive % Save ‘

Figure 28: Parker PD-10C Drive Information
Dialog Box
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Load Default Settings

a) Select the ‘Setup’ Toolbar and select ‘Return to Factory Set’ as shown in Figure 29.

E Drive Support Toal - Parker Hannifin EM - .

Drive/Motor IfO Fault Monitoring Procedures Advanced Indexer Object Dictionary About

= - 3 = Configuration
i | uss PD Network - EtherCAT drive "’ @ .- a "\g’ I
i 2 = | Firmware Update
|

Return to Factory Set

~._g.a.quil:k Setup ~

Display Theme
%, Setup Wizard

‘& Auto Motor Phasing

Figure 29: Parker PD-10C Return to Factory Set

b) A dialog box will appear asking to confirm reset of all parameters to factory setting,
click ‘OK’. Once the drive has been reset, power cycle the drive and reconnect.

Galil Motion Control

3.8.2 Configuring the Parker PD-10C EtherCAT drive for use with a Galil
EtherCAT Master

1

Setup Wizard

a) Click on th| ~ setup wizrd
Wizard. Select 'On-line' for USB connection.

icon in Drive Support Tool. This will launch the Setup

b) A dialog box will ask to read the parameters from the drive, click ‘Yes’. Once the Drive

Information section has updated, click ‘Next’ to continue.

b

rive Selection
Communication Connection, Drive Selection and Drive Information Display

- Start communication with Drive when you select On-Line.
2. Select Drive you want to use.

communication is possible.)
3. Click "Next” Button after checking Drive.
Mote) You can recall the stored setting file(.cfg) in "Configuration” —> "Load".
"Initialize" can initialize the stored or storing value that is already loaded.

USB Connection Drive Information
@) On -Line || Off -Line Drive Family

Software Version

Information T

;0. Do you want to read parameters from Drive?
" rrent

—

1. "USB Connection” will be activated when it is possible to communicate with the USE port of Driver

(The information and Selection of Drive will be displayed when Drive is connected normally and

Don

Figure 30: Parker PD-10C - Launching Setup Wizard
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c) Motor & Encoder Setting (Page 1/3) - For the Motor Selection Page select ‘Smart
Encoder’, and click ‘Next’.

[ Setup Wizard P R

Drive Selection

T Motor and Encoder Setting (Page 1/3)
1. Select the motor set-up method.
- Parker motors with "Smart Encoders” will automatically load the correct data to the drive.
Moter ID : - Data can be loaded from the motor database or entered manually.
BiSS serial absolute(muti-turn 16bit)
Reesolution : 524288 pulsejrevolution

Motor & Encoder Setting

Not Supported
Mator Selection

Not Supported

@ Smart encoder Motor database
General Setting
1/0 Signal Setting
Homing Method Setting
Save & Write
l < Back H Next > [ Done

d) For the ‘General Setting (Page 1/7) Rotation Direct Select’ page, select ‘CW rotate by
positive command CCW rotate by negative command’ as shown in Figure 7. Click ‘Next’
to continue.

-, Setup Wizard

Drive Selection

PD-10C General Setting (Page 1/7) : Rotation Direction Selection.
|_Motor & Encoder Setting 1. Set up the rotation direction of motor according to command.
Motor 10 :

BiSS serial absalute{multi-turn 16bit)
Resolution : 524288 pulse/revolution

| Not Supported Rotation Direction Select

Not Supported

General Setting

CCW rotate by CW rotate by CW rotats by CCW rotate by

positive command negative command positive command negative command
I/ 0 Signal Setting
Homing Method Setting
Save & Write
i < Back H Next > “ Done l
TTgUrC oOZ. TOrRCT T D IUC T TOTUT DITCCUOUIT OT TYOTLaurorT
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e) For the ‘General Setting (Page 2/7) Setup Electric Gear and Encoder Output’, leave the

default setting of 1 for both the ‘Motor Revolutions’ and the ‘Shaft Revolutions’. Click
‘Next’ to continue.

Drive Selection

PD-10C General Setting (Page 2/7) : Setup Electric Gear and Encoder Ouptut

Motor & Encoder Setting 1. Set up Electric Gear.
Motor ID : 2. Set up Encoder Output.
BiSS serial absolute{multi-turn 16bit)

Resolution : 524288 pulse/revolution

Not Supported Electronic Gear Ratio

Mot Supported Motor Revolutions 1
Electronic Gear Ratio =

Shaft Revolutions 1

General Setting
CW rotate by positive command

Encoder Output Setup

e
I/ 0 Signal Setting Encoder Output Pulse 10000 jgu

Encoder Output Mode | Line Drive only

Homing Method Setting

Save & Write

I < Back H Next > H Done ‘

Figure 33: Parker PD-10C - Electronic Gear Ratio

Counts )= 2"
Revolution ( Motor Revolutions )
Shaft Revolutions
Equation 2: Scaling Encoder Counts per Revolution

Encoder Resolution (

The Encoder counts per revolution reported to the EtherCAT Master can be scaled by
changing the value of the Electronic Gear Ratio (Motor Revolutions/Shaft Revolutions) as
shown in Equation 2 above.

For the ‘General Setting (Page 3/7) Set up Emergency Stop Method’, leave the default
setting and click ‘Next’.

For the ‘General Setting (Page 4/7) Set up Dynamic Brake Control Mode’, leave the
default setting and click ‘Next’.

For the ‘General Setting (Page 5/7) Set up Brake Output Signal Function’, leave the
default settings and click ‘Next’.

For the ‘General Setting (Page 6/7) Set up Torque Limit Function’, leave the default value
of ‘External Torque Limit’ selected and click ‘Next’.
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| Drive Selection

ULt General Setting (Page 6/7) : Set up Torque Limit Function
| Motor & Encoder Setting 1. you can limit Output Torque to protect machinery,
Mator ID : please set up "Torque Limit Function” to do this.
BiSS serial absolute(multi-turn 16bit) 2. Set up Torque Limit Value.

Resolution : 524268 pulse/revolution

Torque Limit Function

Mot Supported
| Internal torgque limit 1 @ External torque limit
Not _ Internal torque limit 2 . Internal and external torque fimit.
General Setting External Positive Torque Limit Value 2000 0.1%

CW rotate by positive command
Electronic Gear Ratio = 1/1

Using emergency stop torque : 100 [%]
Dynamic Ereak -> Stop -3 Hold
— o] —
Torque Input] Torque Ref,
1/ 0 Signal Setting

External Negative Torque Limit Value 3000 0.1%
Homing Method Setting

| save & Write

(o e —

Figure 34: Parker PD-10C - Setting Torque Limit Function

j)  For ‘General Setting (Page 7/7) Set up signals related with control’, leave the default
values selected and click ‘Next’.

k) For the Input/Output Setting, set all of the Digital Inputs as shown in Figure 10. Click
‘Next’ when values have been set. Pin outs for the various 10 can be found in Section
7.1.9.

[ESNEE =

Drive Selection

e Input/Output Signal Setting
1. Set up the Level of In/Output signals.
- High({A): this is A contact(Normal-off), basic status is High(1) Level state.
- Low(B): this is B contact(Normal-on), basic status is Low({0) Level state.
2. Allocate the functions of InfOutput Signals according to each contacts.

Motor & Encoder Setting
Motor ID :

BiSS serial absolute {multi-urn 16bit)
Resolution : 524288 pulse frevolution

Digital Input | | Digital Output | | Analog Monitor |

Input 1 Not Assigned
Input 2 Not Assigned
Input 3 Mot Assigned -

CW rotate by positive command Input 4 PROBE2 -

Electronic Gear Ratio = 1/1 Input 5 | f* HIGH Mot Assigned -
Using emergency stop torque : 100 [%]

Dynamic Break -> Stop -> Hold Input 6 Not Assigned =
External torque limit
Input7 | (* HIcH Mot Assigned -

170 Signal Settin

efault

General Setting

=]

Homing Method Setting | &

Save & Write

< Back H Hext > || Done I

Figure 35: Parker PD-10C - I/O Configuration

[) For the ‘Homing Method Setting’, leave all of the default values and click ‘Next’.
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m) On the final page of the Setup Wizard, click on the ‘Write to Drive button’. When the
settings have been written to the drive a dialog box will pop, and state “Software Reset
or Power Re-cycle to apply changes”. Click ‘Ok’ to continue.

Drive Selection

PD-10C File Store Write into the drive
1. “Save to File" Button stores current setting values to file(.cfg).
2. "Write to Drive" Button transfer current setting values to drive and store to memory.
(This is activated when drive is connected with communication normally.
Also please reset SW or switch on/off Power.)

| Motor & Encoder Setting

Mator ID :
BiSS serial absolute{multi-turn 16bit)
Resolution : 524288 pulsefrevolution

Not Supported

Not Supported
|1

Information @

[l {| Required to Software Reset or Power re-cycle to apply
CW rotate by positive command ¥ changes.

Electronic Gear Ratio = 1/1

Using emergency stop torque : 100 [%]
Dynamic Break -> Stop - Hold
External torque limit

General Setting

# Write to Drive

1/ 0 Signal Setting

Input : Custom setting
Qutput : Custom setting

[V USB : On-Line

Homing Method Setting

34: move+, index pulse

Save & Write
Next = [+ Close

Figure 36: Parker PD-10C - Writing Values to Drive

n) Close the setup wizard, click ‘Yes” when prompted to exit. Now click the 'Software Reset'
button in the Drive Support Tool menu. Click ‘“Yes’ when prompted to software reset the
drive. During this process connection the drive will be lost. Once the drive’s LCD shows
‘.66’ power cycle the drive.

The drive is now ready to use with a Galil EtherCAT Master.

If desired the settings can be confirmed by connecting to the drive with Drive Support Tool,
and running through Setup Wizard again. The values in the Wizard should reflect the values
that were set in this procedure.

If the drive is enabled during a software reset, it will not reset.
Note Confirm the drive LCD shows '-.66' prior to issuing a Software
Reset.
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3.9 Estun ProNet Servo Drive Series

The Estun ProNet Servo Drive provides two means of initialization, either through the ESView
Software or the operator panel located on the front of the drive. This set up guide will detail
configuration using ESView Software wherever possible.

This setup guide was written using Estun ESView Software v2.1. Estun provides a USB to RS422
adapter for communication with the Estun ProNet Series Drives.

3.9.1 Resetting the Drive to Factory Defaults
1 Install ESView Software and Connect to the Drive

2 Navigate to the main parameter editing window

Once connected to the drive, open the main parameter editing window, shown in Figure 37.
From here, nearly all drive parameters can be set.

1490 1 Pule
0 Kz
43661462 1 Pulse bith
0 1Fuse

0
0000 0000 1 0000
0

01Puke
0

0
65157

0
[l 0000 1 oo
Single Round 14308 g

0

0000 0000 1 0000
0
0

0000 0000 3425 0000
0
0

0000 0000 33 0000
0

0024 oo 2234 o020
0

oo [} 1111 0000
0

0
o000 [} [ ]

ity Selection 3
SpeedLoop Gain 25 1 4000 250 Hz

[~ Selectl

B > Inkilzation wie | Road | Fcodihe peraeters fomslave computer o host computer

140 sigral stetus

Oniine.

Figure 37: Estun ESView Software Parameter Editor Window

3  Click the 'Initialize’' Button to reset all parameters to factory defaults.

Click 'OK' when prompted to overwrite all existing parameters and power cycle the drive for the
changes to take effect.
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3.9.2 Configuring the Estun ProNet Servo Drive for use with a Galil
EtherCAT Master

1 Connect to the Drive using the ESView Software and open the Parameter Editor
Window.

2 Set Drive Parameters
Enter the parameter values listed in Table 17.

Parameter Value Function

Pn000.01 1 Disables Forward Limit Switch
Handling

Pn000.02 1 Disables Reverse Limit Switch
Handling

Pn001.00 1 Sets Clockwise rotation as forward

Pn201 1 Encoder Scaling Numerator

Pn202 1 Encoder Scaling Denominator

Pn509.01 C | HmRef Home Sensor Input

Pn509.02 2 | P-OT Forward Limit Switch Input

Pn509.03 3| N-OT Reverse Limit Switch Input

Table 17: ESView Parameter Editor Window Values

The effective encoder resolution, the value which will be reported to the Galil via the EtherCAT
Network, can be set via the Pn201 and Pn202 parameters and Equation 3. Pin outs for the

Pn201 ol5
Pn202

Equation 3: Encoder Scaling Equation for the Estun
ProNet Servo Drive

Encoder Counts/ Revolution=

various IO can be found in Section 7.1.10.

3 Configure the Drive for EtherCAT Control

ESView v2.1 does not allow access to the drive parameter setting necessary for EtherCAT
Operation. This parameter must be set via the operator panel located on the drive. Instructions
on navigating the relevant menu options and setting parameters can be found in the Estun
ProNet Drive Series User Manual.

In order to enable operation over EtherCAT, 'Bus Mode' Parameter must be set to the value
listed in Table 18.

Parameter Value Function
Pn006.0 4 Enable EtherCAT Control

Table 18: Bus Mode Selection Parameter Value

Power cycle the drive for the changes to take effect.
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The drive is now configured to communicate with a Galil EtherCAT Master.
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4 Configuring EtherCAT IO

EtherCAT communication with IO hardware is simpler than communication with EtherCAT drives
since profiling information is not required. As a result, configuring EtherCAT IO hardware is
typically minimal.

4.1 Galil RI0-574x0 EtherCAT IO

For for a complete reference, refer to the RIO-574x0 manual.

4.1.1 Resetting a Galil RIO-574x0

The RIO-574x0 can be easily reset to factory conditions by performing a master reset. This
procedure is detailed below:

1. Power down the RIO

Install a jumper on the MR jumper header
Power on the RIO

Wait for the red ERR LED to turn off

Power down the RIO and remove the MR jumper

kR WN

4.1.2 Configuring a Galil RIO-574x0

The RIO-574x0 comes from the factory pre-configured to work with a Galil EtherCAT Master 'out
of the box.' No further configuration is necessary. However, the RIO's analog input and output
ranges can be configured using Galil Communication Software.

4.2 VIPA EtherCAT IO

Currently the VIPA 10 Unit will operate with a Galil EtherCAT Master with no configuration
necessary. Galil includes support for specific Digital Inputs/Outputs and Analog Inputs only, see
Table 19 . The analog inputs are non configurable.

Part # Description

VIPA 053-1ECO00 EtherCAT Communication
Module

VIPA 021-1BF00 8 x 24V DC Digital Inputs

VIPA 022-1HB10 2 x 3A Digital Outputs

VIPA 031-1BB70 2 x +/-10V Analog Inputs

Table 19: Supported VIPA 10 components

The VIPA IO Module does not include support for Distributed
Note Clock and therefore can not be the first node in an EtherCAT
network.
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5 Features and Limitations

5.1 General

5.1.1 Position Feedback

Upon boot-up, the EtherCAT Master assumes a position of zero on all axes. When an EtherCAT
axis is initialized with the EX and EU commands, the position feedback read in from the
EtherCAT drive will replace any value currently held by the local main encoder inputs (TP). In
addition, the reference position (RP) will mirror the change in TP to prevent any position error
(TE) during initialization. After initialization, any commands used to query the position of the
motor will report back the EtherCAT drive position data. After an EUO is issued to turn off the
EtherCAT network, the RP and TP values will both be zero.

The CN command will configure logic polarity for local and EtherCAT axes limit switches and
hardware latch, active high or active low. However the command does not change the drive's
actual limit switch logic. This must be done per the manufacturer’s instructions. In addition, the
CN command will configure the initial movement direction when the HM command is issued. See
the User Manuals and Command References for details on the use of the CN and HM commands.

5.1.2 Limit Switches

After EtherCAT axes have been activated with the EX and EU commands, the EtherCAT Master
will report back with the status of the remote EtherCAT drive's forward and reverse limit switch
inputs. The status of these inputs can be queried using _LFm, LRm, TS, and the data record
where m is the EtherCAT axis of interest.

The #LIMSWI automatic subroutine and the OE command will both function based on the status
of EtherCAT axes limits and position error.

5.1.3 Homing Routines

Homing can be customized using the HM and FI commands. After EtherCAT axes have been
activated with the EX and EU commands, the EtherCAT Master will report back the status of the
remote EtherCAT drive's home input. The status of the home inputs can be queried using _HMm,
TS and the data record where m is the axis of interest.

5.1.4 Configuration Commands
CE configures the local auxiliary encoder on an EtherCAT axis -

5.1.5 Non Supported Commands and Error Routines

The following commands are not available for use with an EtherCAT axis and will generate an
error. TC1 will return "186 Not available on EtherCAT"

AG, AU, BA, BB, BC, BO, BQ, BS, BX, BZ, 0C, QH

The TA command and the #AMPERR routine will only run due to local DMC internal amplifier
errorst. To monitor the status of an EtherCAT drive, the user should use the EU and EZ
commands and the #ECATERR automatic subroutine.
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! Applies only to the DMC-500x0

5.2 Drive Limitations

5.2.1 Support for Cyclic Synchronous Torque Mode!

Cyclic Synchronous Torque Mode is only supported on the DMC-500x0 with Yaskawa Sigma 5 and
AMC-DZEANTU Drives.

5.2.2 Delta ASD-A2

The Delta ASD-A2 does not include support for the hardware latch. Issuing the AL command will
throw error 190, 'Feature not supported by drive.’

5.2.3 Estun ProNet

Hardware latch and latch on index are not supported on this drive. Issuing the AL, ALT,FI or HM
commands will throw error 190, 'Feature not supported by drive.'

5.2.4 Sanyo-Denki

Hardware latch is not supported on this drive. Issuing the ALm command will throw error 190,
'Not valid with this motor type.’

5.2.5 Yaskawa Sigma 5

As of EtherCAT Communication Module firmware revision 0006, drive DAC resolution requires
scaling encoder resolution when in Cyclic Synchronous Torque mode. *

! Applies only to the DMC-500x0
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6 DMC Quick Start Guide

Below are a few examples demonstrating the commands necessary to bring up an EtherCAT
network and handle possible EtherCAT errors. For more detail on a particular command please
see the DMC-500x0 and DMC-52000 Command References. To disable a previously enabled
EtherCAT axis?, issue an MTm=0 for axes E-H, and MTm=1 axes A-D, where m is the axis to be
disabled.

6.1 Example 1: Single Axis Position Relative Move

This example demonstrates how to map one axis to an EtherCAT slave and perform a relative

move.
#setup
MO "turn off all motors
MT 10 'set A axis for position mode
EX -1 'set first ECAT drive as A axis
EU 1 'bring up ECAT network
SH A ‘servo motor
#move
SP 10000 'set speed

AC 100000 'set acceleration
DC 100000 'set deceleration

PR 10000 'position relative move
BG A 'begin motion on A axis
AM A 'after A axis move

EN ‘end program

6.2 Example 2: Four Axes and single 10 EtherCAT
Network Setup

This example expands upon Example 1 and demonstrates how to setup a 4 axis controller with
all 4 axes mapped to EtherCAT slaves. In addition, a single 10 Module will also be added to the

Network using the I0 command. With the MT command set to a value of 10 axes A, B, C, and D
will run in position mode.

#setup

MO " turn all motors off

'set axes A,B,C,and D for position mode
MT 10,10,10,10

'Map ECAT drives to local axes using wire position (negative numbers)
‘and station ID (positive numbers). $ designates a hex number
EX -1,%$5,%C1,-4

'Map IO Module to first IO position using line position

I0 -5

EU 1<6000 'bring up the ECAT network with a 6,000 ms timeout
SH 'servo all axes

#move

SP*= 10000 'set speed for all axes

AC*= 100000 'set acceleration for all axes
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DC*= 100000 'set deceleration for all axes

PR*= 10000 'position relative move for all axes
BG "begin motion on all axes
AM 'after move

"Query first Analog Input on IO Module
MG @AN[11001]
EN ‘end program

! Applies only to the DMC-500x0

6.3 Example 3: EtherCAT Error Handling

This example demonstrates use of the #ECATERR automatic subroutine which will run if there is
an error reported by any EtherCAT drive on the network. The EZ command will print the error to
the user in a table which will contain all the drive error information. See Appendix 7.2.2 for
more detail on the EZ command.

'Galil DMC Code Example

' assumes that the AMC drive is on the A axis and in

'position 1 and the Yaskawa drive is on the B axis and in position 2
#setup

EU O
MT 10,10
EX -1,-2
EU1

#move

SH AB

JG 1000,2000
BG AB

EN

#ECATERR

EZO;' query drive faults

JS #amcerr, ( EU1l & $0001)

JS #yaserr, ( EUl & $0002)

EU O; 'turn off EtherCAT network

RE; 'Exit routine and return to main code execution

'Subroutine to handle an AMC drive Hall Error on the A axis.
#amcerr
IF ( EZA2 = 4);' check for specific AMC hall error
MG "Hall Error on A Axis AMC Drive"
ENDIF
EN

#yaserr

IF (_ EZBO = $0C90) ;' check for specific Yaskawa error
MG "Encoder Error on B Axis Yaskawa Drive"

ENDIF

EN
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7 Appendices

7.1 1/0 Pin Outs

7.1.1 AMC-DZE P7 1/0 Connector

Galil Motion Control

Pin # Galil Function Description

PDI-1 3 Forward Limit  |Indicates when the forward travel limit sensor has
Input been activated

PDI-2 5 Reverse Limit Indicates when the forward travel limit sensor has
Input been activated

PDI-3 7 Home Sensor Indicates when the Home Sensor has been activated
Input

PDI-4+ 4 Index input + High speed differential input +

PDI-4- 6 Index input - High speed differential input -

PDI-5+ 8 Latch input + High speed differential input +

PDI-5- 10 Latch input - High speed differential input -

+5V OUT 14 +5V Logic power supply
GND 16 GND Logic ground

7.1.2 Yaskawa Sigma 5 and Sigma 7 CN1 1I/O Connector

Pin #

CN1-7

Galil Function

Description

P-OT Forward Limit Indicates when the forward travel limit sensor has
Input been activated
N-OT CN1-8 Reverse Limit Indicates when the forward travel limit sensor has
Input been activated
/Home {/S16} | CN1-12 Home Sensor Indicates when the Home Sensor has been activated
Input
/Probe2 {/SI5}| CN1-11 External Latch |Hardware latch trigger
input
+24VIN CN1-6 N/A Digital input optoisolation common
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7.1.3 LS Mecapion Pegasus CN1 1/O Connector

Pin # Galil Function Description
DI1 2 Forward Limit Indicates when the forward travel limit sensor has
Input been activated
DI2 3 Reverse Limit Indicates when the forward travel limit sensor has
Input been activated
DI3 4 Home Sensor Indicates when the Home Sensor has been activated
Input
PROBE2 5 External Latch |Hardware latch trigger
input
+24 VDC 1 N/A Digital input optoisolation common
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7.1.4 LS Mecapion L7ZNHA CN1 I/O Connector

Pin #

Galil Function

Description

Galil Motion Control

DI1 11 Forward Limit Indicates when the forward travel limit sensor has
Input been activated

DI2 12 Reverse Limit Indicates when the forward travel limit sensor has
Input been activated

DI3 7 Home Sensor Indicates when the Home Sensor has been activated
Input

Di4 8 External Latch |Hardware latch trigger
input

+24 VDC 6 N/A Digital input optoisolation common

7.1.5 Panasonic X4 1/0 Connector

Name Pin # Galil Function Description
SI-MON2 7 Forward Limit Indicates when the forward travel limit sensor has
Input been activated
SI-MON3 8 Reverse Limit  |Indicates when the forward travel limit sensor has
Input been activated
SI5 10 Home Sensor |Indicates when the Home Sensor has been activated
Input
SI6 11 External Latch |Hardware latch trigger
input
I-COM (+24 6 N/A Digital input optoisolation common
VDC)

7.1.6 Copley Xenus Plus )8 1/0 Connector

Name Pin # Galil Function Description

IN3 6 Forward Limit Indicates when the forward travel limit sensor has
Input been activated

IN4 7 Reverse Limit Indicates when the forward travel limit sensor has
Input been activated

IN5 8 Home Sensor Indicates when the Home Sensor has been activated
Input

IN2 5 External latch Hardware latch trigger
Input

7.1.7 Sanyo-Denki R Advanced CN3 1/0 Connector

Galil Function

Description

CONT1 5,6 Forward Limit Indicates when forward limit switch has been
activated
CONT2 7,8 Reverse Limit Indicates when reverse limit switch has been activated
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7.1.8 Delta ASD-A2 CN1 1/O Connector
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Pin # Galil Function Description
DI 6 12 Forward Limit Indicates when the forward travel limit sensor has
Input been activated
DI 5 11 Reverse Limit Indicates when the forward travel limit sensor has
Input been activated
DI 4 10 Home Sensor Input|Indicates when the Home Sensor has been activated
COM 14 N/A Digital Input GND

7.1.9 Parker PD-10C - I/O Connector

Pin # Galil Function

Description

DIl 11 Forward Limit Indicates when the forward travel limit sensor has
Input been activated

DI 2 12 Reverse Limit  |Indicates when the forward travel limit sensor has
Input been activated

DI 3 7 Home Sensor Input|Indicates when the Home Sensor has been activated

Dl 4 8 External Latch |Hardware Latch Trigger
Input

+24 VDC 6 N/A Digital Input Optoisolation Common

7.1.10 Estun Pronet CN1 IO Connector

Galil Function

Description

P-OT 17 Forward Limit Input |Indicates when the forward travel limit sensor has
been activated
N-OT 18 Reverse Limit Input |Indicates when the forward travel limit sensor has
been activated
HmRef 16 Home Sensor Input |Indicates when the Home Sensor has been activated
DICOM (+24V) 20 N/A Digital Input Optoisolation Common
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7.2 Error Handling

Galil EtherCAT Masters include support for drive specific status and error codes. Below are tables
containing return values to the EZ command for all supported drives. The _EU1 operand contains
a bitmask that corresponds to the error status of each drive on the network.

There are two types of recoverable drive errors. Some errors require that the EtherCAT network
be reinitialized (EUG then EU1) and others require a motor off command (M0). An example of this
is a hall error on the AMC-DZE drive which can be simulated by unplugging the encoder while the
drive is servoed. #ECATERR will run when a drive reports a fault. Encoder faults are recoverable
on the AMC-DZE drive and in this case it can be brought back to the servoed state by clearing
the error (reconnecting the encoder), issuing EKm, MOm and then SHm where m is the axis of
interest. Consult the drive manufacturer's documentation for recoverable faults.

Please note that some drives take longer to initialize. If a '181- EtherCAT Timeout error' occurs
after issuing EU 1, increase the timeout value using the '<' operand. For example, issuing
EU1<5500 will allow the EtherCAT network 5500 ms to initialize before timing out. See the DMC-
500x0 and DMC-52xx0 Command References for details.

7.2.1 EU1l Operand

The EU1L operand stores a bit mask containing the current EtherCAT error state, as shown in
Table 20. Note that _EU1 is 0 when no EtherCAT error is detected by the controller for any given
axis. There are three types of faults that cause a change in _EU1: A drive fault, an EtherCAT
slave not responding or a dropped EtherCAT packet. The _EU1 operand will indicate when a drive
on a given EtherCAT axis is faulted. For example, if MG _EU1 prints out the decimal value 36 to
the terminal or host, the equivalent binary value is 0000 0000 0010 0100, indicating that a fault
has occurred on both the C and F axes. An error code is a numerical value that contains
information about the type of fault that occurred on a drive. Error codes are drive specific but
may include under voltage, over current and over temperature among other conditions. These
more specific values can be queried with the EZ command.

_EU1 Bit Cause

Fault on axis A

Fault on axis B

Fault on axis C

Fault on axis D

Fault on axis F

Fault on axis G

Fault on axis H

0
1
2
3
4 Fault on axis E
5
6
7
8

-14 Reserved

15 EtherCAT network error

Table 20: _EU1 operand status bits

7.2.2 EK - Clear EtherCAT Error
When an EtherCAT error occurs, The EU1 operand is populated with the drive fault status bit
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mask for all axes. After resolving the issue that caused the fault(s), EK _EU1 can be issued to
clear all drive's error status bits. Note that some drives require that the EtherCAT Network be
reinitialized or a that the drive be power cycled in order to clear error conditions. Consult the
drive documentation for specifics.

7.2.3 EZ - EtherCAT Errors

Drive specific error codes can be interrogated using the EZ command and _EZmn operand,
where m is the axis of interest. When the EZ command is issued, the _EZmn operands are
assigned the error code value and can be interrogated from the terminal or host PC.

When EZ 1 is issued, the controller will return a list of the drives that have reported errors
along with their corresponding error codes in the format shown in Table 21. Each field of the
_EzZm operand contains a 2 byte number that reflects the error reported. Not all fields are used
by all vendors. Consult the drive's user manual for more information on error codes, their
location and their meaning.

Axis Vendor EZmO EZml EZm2 EZm3 EZm4 EZm5 EZm6 EZm7 Error

[m]
A Delta $7305 [$0000 |$0000 [$0000 [$0000 [$0000 |$0000 [$0000 |Encoder Data
Error
C Mecapio |$0028 |$0000 $0000 |$0000 |$0000 [$0000 |$0000 |$0000 |Under Voltage
n

Table 21: EZ return values for Delta and LS Mecapion Drives

7.2.4 #ECATERR - EtherCAT Error Automatic Subroutine

#ECATERR is an automatic subroutine that interrupts thread zero and executes when there is an
EtherCAT error. EtherCAT Errors are defined as either alarms raised on individual drives or
network wide. For instance a severed CAT5 cable would raise trigger the #ECATERR routine.

This allows the user to create an automated custom response under fault conditions. The
#ECATERR subroutine can be used to alert a user or system to EtherCAT drive faults and take

appropriate actions. See section Example 3: EtherCAT Error Handling in Chapter 6 for sample
DMC code illustrating uses of the #ECATERR subroutine.

7.2.5 Drive Specific Error Codes

This section lists some of the drive error codes for each drive compatible with Galil EtherCAT
Masters. Consult the drive's documentation for a full list of error codes and descriptions.

1 AMC

AMC-DZE drive responses to the EZ command are bit masks that must be interpreted according
to the drive documentation. For example if the _EZA2 operand contains the number 4, the
equivalent binary value is 0000 0000 0000 0100 indicating that there is an invalid hall state on
the A axis. See Table 22 for a short list of AMC drive error codes.
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Operand Bit Error Description
_EZm1 4 Under Voltage
_EZml 3 Over Current
_EZm3 14 Shunt Regulator
_EZm2 6 Feedback Sensor

Error

Table 22: Example AMC DZE Drive Error Codes

2 Yaskawa

Some example Yaskawa 2V/ZVII drive responses to the EZ command are shown in Table 23 .
The "A" in the error code is not included in the returned value, only the hexadecimal number
following it. These codes are also shown on the Yaskawa XV drive's 7 segment LED display.

0x410 Under Voltage

0x840 Encoder Data Error
0xCAO Encoder Parameter Error
0x300 Regeneration Error

Table 23: Example Yaskawa 2V Drive Error Codes

3 Panasonic

The Panasonic MINAS-A5BA4 reports only the main alarm number as a hexadecimal. The lower
8 bits of the value (FFOOh to FFFFh) indicate the main alarm number as listed in Table 24

12.0 Over voltage protection

16.0 Over-load protection

21.1 Encoder communication error

27.7 Position information initialization
error

Table 24: Example Panasonic MINAS A5B Error Codes

4 Copley

The Copley Xenus Plus Model XEL-230-36 reports errors to a 32-bit object that is a bit-mapped
status register with the fields defined in Table 25.

Bit Error Description

0 Short Circuit Detected

4 Motor Temp. Sensor Active

21 Position has wrapped

29 Motor phase not yet initialized

Table 25: Example Copley Xenus Plus Error Codes
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5 Sanyo-Denke

The Sanyo-Denki RS2A01A0KA4 drive displays errors, referred to as 'Alarms' with hexadecimal
values. Some values for these alarms are shown below in Table 26

0x52 RS Overheat

0x22 Current Detection Error 0
0x62 Main Circuit Under Voltage
0x81 Encoder 1 Disconnected

Table 26: Example Sanyo-Denke R Advanced Error Codes

6 LS Mecapion

Example Pegasus and L7NHA error codes are listed below in Table 27. These codes are also
displayed on the drive's 4 digit LED display as 'Alarms'.

14 Over Current

23 Regeneration Overload
30 Encoder Cable Error
40 Under Voltage

Table 27: Example LS Mecapion Error Codes

7 Delta

Delta Error Codes are listed in Table 28. These codes are also displayed on the drive's 4 digit
LED display.

2310 Over Current

7122 Motor Error

7305 Encoder Data Error
3300 U,V,W wiring error

Table 28: Example Delta Electronics Drive Error Codes

8 Parker

Parker PD-10C Error Codes are listed in Table 29. These codes are also displayed on the drive's
4 digit LED display.

14 Over Current

24 Motor Error

32 Encoder Data Error
40 Under Voltage

Table 29: Example Parker Drive Error Codes
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9 Estun

Estun Pronet Error Codes are listed in Table 30. These codes are also displayed on the drive's 4
digit LED display.

Value Error Description

04 Torque Limit Exceeded
12 Over Current

14 Under Voltage

16 Regenerative Error

Table 30: Example Estun Pronet Drive Series Error Codes
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7.3 EtherCAT Glossary

Term Definition
Clockwise Defined as the direction of rotation as seen when facing the "front" of the
motor.
Counter Defined as the direction of rotation as seen when facing the "front" of the
Clockwise motor.

Set with the MT 10 command. Configures the Galil EtherCAT Master to
output motion profiling data. Servo loop PID tuning is left to the external
drive.

Cyclic Position
Mode

Cyclic Torque Set with with the MT 11 command, closes the servo loop on the DMC-500x0
Mode EtherCAT Master.

A condition that causes a drive to cease functioning as expected on the
EtherCAT network.

Communication protocol allowing communication between an EtherCAT
Master and external servo drives over CAT5 Ethernet cables.

Drive Fault

EtherCAT

Configure and initialize an EtherCAT network using the EX and EU

EtherCAT "Up commands. Refer to the command reference for details.

EtherCAT Disable a configured and initialized EtherCAT network using the EU
"Down" command.

An axis that has been selected for use with an EtherCAT drive and is
EtherCAT Axis |initialized with the EX and EU commands. Refer to the command reference

for details.
EtherCAT . .
Drives Used interchangeably with EtherCAT slaves.
EtherCAT A motion controller that is configured to communicate with and control a
Master network of EtherCAT enabled drives. An EtherCAT Network can include only

one EtherCAT Master.

An EtherCAT drive that is on the same EtherCAT network as the Galil
EtherCAT Slave EtherCAT Master. This drive may or may not be exchanged for a local axis.
Used interchangeably with EtherCAT drives.

Galil 3 phase brushless motor part # BLM-N23-50-1000-B. "Free spinning"
refers to a motor that is not attached to any external mechanics.

Galil BLM

The process of assigning a local axis to an EtherCAT station and initializing
Initialization the EtherCAT Network with the EX and EU commands. Refer to the
command reference for details.

An axis that has not been assigned or initialized for use with EtherCAT axis.
Local Axis This axis will function as described in the DMC-500x0 and DMC-52xx0 User
Manuals.

Each EtherCAT station has a physical position within the daisy chain. This
position can be queried using the EH command. The EX command uses the
Station ID to assign and EtherCAT axis. Refer to the command reference for
details.

Position
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Each EtherCAT station needs a unique address on the EtherCAT network,
this address is called the Station ID. Most EtherCAT axes are assigned a
Station ID Station ID using rotary or other physical switches present on the drive. The
EX command uses the Station ID to assign an EtherCAT station to a local
axis. Refer to the command reference for details.

Table 31: Definition of Terms used in this Setup Guide
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Specification

Nem/A 0.08
Kr - Torque Constant i
ozein/A 12.1
Nem 0.83
Tr - Peak Torque i
0zein 120
. Nem 0.39
Tc- Continuous Torque )
0zein 55
Continuous Current A 4.9
Peak Current A 10.4
) kgem? 2.5x10-5
Jm - Moment of Inertia )
0zeines? 3.5x10-3
Maximum speed rpm 5000
Resistance Q 1.2
Inductance mH 2.6
Kv Motor Constant V/krpm 29
Encoder Resolution counts/rev 4000

Table 32: Galil BLM Motor Specifications

Counterclockwise COW

Clockwise CW

Figure 38: Motor Rotation Reference
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