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1.Introduction

For developing applications on EtherCAT Master series cards, ICP DAS provides users
with a shared library libecatdevice (.dll) to support the use in Windows operating systems. It
provides powerful, easy-to-use functions for developing applications and speed-up the
developing process . The library architecture is shown in the following figure. The user
programs are developed on PC. PC is communicated with Master card via APIs which use
DRPRM (dual-port RAM) as the bridge.

Interface Library Application

libecatdevice.dll / libecatdevice.so Windows/Linux

Interprocess EtherCAT Device
Communication

DPRAM / Shared Memory PCle Board / PAC

Chapter 2 is about installing software in a PC.

Chapter 3 introduces how to use utility for configuring the system and do some function tests.

Chapter 4 introduces some application developing concepts and settings for Visual studio.

Chapter 5 talking about how to open/close card and how to start an EtherCAT system and get
its connection status. Local I/0 operations are also mentioned.

Chapter 6 is about how to read/write objects of a slave. Both SDO and PDO communication
methods are addressed. For simple I/O slaves, some simple APIs are provided. For complex slaves,
such as AI/AO and Encoder interface modules, more functions are provided for configuration.

Chapter 7 includes a lot of functions. There are single axis motion functions, homing and group
motion functions. Other functions are also provided here, such as PID control loops, Steward
Platform Controller, motion data logger. A very power Event method in this system is also described

here. Use Event method can let the PC loading reduce dramatically, and let the system respond

faster.
1.1. Version update information
Function modification Version
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—

Cam Utility available

V1.0.08

or above

&

Fixed the bug that when using ECAT2610, it is possible to enter the OP but
not operate the PDO

Support Multi-axes driver

Support CiA402 Profile motion mode (PP, PV, PT)

Supports three second-order software filters (low-pass, high-pass, and
notch)

Support Slave to Slave communication(topology independent)

V1.0.15

or above

Modify the PVT algorithm

Added PVT deceleration stop
Support Motion Done Event
Supports Slave operation with Alias

Modify Gantry to cross-coupled control Gantry

V1.0.16

or above

Advanced PDO Editing available
CiA402 Mapping Mode: “User Define” available

V1.0.17

or above

A Bl U -

Support ECAT_AbortWaitforEvent

Fixed the problem that some modules cannot read the module name using
ECAT_GetSlavelnfo

Modify some APIls of ECAT-2092T and add related APIs of ECAT-2092T
Array compare

Added coordinate conversion (rectangular coordinate command to polar

coordinate mechanism) function

5. Added setting of DI active level API for CiA402 driver
6. Added API for reading DI (object 0x60fd) of CiA402 driver

Fixed the bug that the command is overwritten by the next command when

writing DO continuously

V1.0.18

or above

o Dbh -

Added latch buffer for ECAT-2093

Added speed and acceleration unit conversion parameters

Add INP detection

Added asymmetric acceleration and deceleration (for ECAT-2091S,
ECAT-2094S)

V1.0.19

or above

Added DO operation of multiple slaves

V1.0.22

or above

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.
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\
1. Support multi-domains V1.0.23
or above
1. Improve communication quality V1.0.24
or above
Reduce the time spent by some functions V1.0.25
2. For single-axis motion, the acceleration unit can be specified as time or or above
unit/s"2
3. Modify the gantry algorithm
1. Tangent In function pushed into the group command buffer V1.0.26
2. Added Tangent Out function or above
3. MovePath support Tangent In/Out function
4. Added infinite rotation function
5. Added Flying saw function
6. Supprot ECAT-2016-3
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2.Software Installation

This chapter shows where to get and how to install the driver package and ultility.
2.1. Obtaining the Driver Installer Package

How to search for drivers, manuals and spec information on ICP DAS website.

* For Mobile Web

|

= /lICP
DAS & @9
| Model Name |Q l

|

* For Desktop Web

Y Model Name | & [ | Q
ICP
DAS PRODUCTS SOLUTIONS NEWS&EVENTS SUPPORT CO!

> DATA SHEET C? DOWNLOAD CENTER ]
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2.2. Driver Installing Procedure

This software includes API, Utility and driver installation
To install drivers, follow the procedure described below:
1. Double-Click "ECAT-Master_vx.x.xx_Windows_setup.exe" to install driver.

AL
=y
5%
ECAT-MBE01
vl.3 Win7 x
64 _Setup.ex
e

2. Choose whether to install dll to System32/ SysWOW64, Click the “Next >" button.

‘ﬂ Setup - ICP DAS Ecat-Master V1.0.19 | = DX

Select Components
Which components should be installed?

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

[#] Install dil to System32/ SysWOwW64

Current selection requires at least 47.9 MB of disk space.

| ned> | | cancel
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3. The default path is C:\icpdas\Ecat-M801, Click the “Install” button to continue.

5 Setup - ICP DAS Ecat-Master V1.0.19 ==

Ready to Install
Setup is now ready to beqin installing ICP DAS Ecat-Master on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Setup type: -
Feature installation

| <back | mswl || cancel |

4. Check "I agree to the license terms and conditions”, then click the “Install” button to
continue. If the following screen does not appear, it means there is no need to install this

part

ﬁ! Microsoft Visual C++ 2015 Redistributable (x86) - 14.0.230... — b4

Microsoft Visual C++ 2015
Redistributable (x86) - 14.0.23026

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT VISUAL STUDIO 2015 ADD-ONs, VISUAL STUDIO SHELLS
and C++ REDISTRIBUTAELE

These license terms are an agreement between Microsoft Corporation (or ,

[]1 agree to the license terms and conditions

Glnstall Close
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5. Click the “"Close” button to continue.

‘_ﬁ' Microsoft Visual C++ 2015 Redistributable (x26) - 14.0.230... - 4

Microsoft Visual C++ 2015
Redistributable (x86) - 14.0.23026

Setup Successful

6. Click "Next >"
Note: The version of V1.0.18 or below requires the UniDAQ driver

If the following screen does not appear, it means there is no need to install this part

:f:} Setup - ICP DAS UniDAQ Driver = O X |

Welcome to the ICP DAS UniDAQ
- Driver Setup Wizard

This will install ICP DAS UnDAQ Windows Driver 1.3.2.0 Build
0807 on your compuber.

It is recommended that you dose all other applications before

Click Mext to continue, or Cancel to exit Setup.

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.
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7. Click "Next >"

T —— |

Information

When you are ready to continue with Setup, dick Next.
L
I

Supported Operation System

Microsoft Windows 2000

Microsoft Windows XP,2003/Vista/2008/7/8 32-bit version
Microsoft Windows XP,/2003/Vista/2008/7/8/2012 64-bit version

Microsoft Windows Server 2003/2008 32-bit version
Microsoft Windows Server 2003/2008/2012 &4-bit version

Supported DAQ Boards

] »

e e e s e s

ICP DAS Ca., Lkd, htkpef vy icpdas. com)f

<Back | Next> .  Cancel

8. Click "Next >"
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Select Destination Location
Where should ICP DAS UniDAQ Driver be installed?

pe

To continue, dick Mext. If you would ke to select a different folder, didk Browse.
C:\ICPDAS\UNIDAQ

| | Browse...

At least 3.3 MB of free disk space is required.
ICP DAS Co., Lkd, htkpe/fwnans icpdas. comyf

<Bock Next> |

Click "Next >"

e

Select Components
Which components should be installed? ['S

-

Select the components you want to install; dear the components you do not want to
install. Click Mext when you are ready to continue.

Defauitinstallaon T
. [¥] PCI-2602U series

[¥] PC1-822/326 series @
PCI-FC16U series

PCle-8620 sefies

. PCle-8622 series

. a.pm 10 Board

Current selection requires at least 2.3 MB of disk space.
ICP DAS Co,, Lkd, bttpf fwww icpdas. comy)

| <Bak  pNext> |

10. Click "Next >"
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Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would ke Setup to perform while installing ICP DAS
UniDAQ Driver, then didk Mext.

Additional icons:
[7] Create a desktop icon.

ICP DAS Co,, Lid, htkp:/fwww.icpdas.comf

<Back  flletaen | Cancel |

e o

e

ICP DAS Co., Lkd, Rttp:) fvmw icpdas. comyf

11. Click "Next >"
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ICP DAS Co., Lkd, htkpef fwmsns.icpdas. comy)
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12. Click "Finish"
| ‘T Setup - ICP DAS UniDAQ Driver - x|

Completing the ICP DAS UniDAQ
Driver Setup Wizard

To complete the installation of ICP DAS UniDAQ Driver, Setup
must restart your computer. Would you like to restart now?

#}es, restart the computer now:

Mo, I will restart the computer later

13. Click the "Einish” button and restart the computer.

rﬁ! Setup - Ecat-M801 - ENEE)

Completing the Ecat-M801 Setup
Wizard

To complete the installation of EcatM301, Setup must restart
your computer, Would you like to restart now?

@ Yes, restart the computer now

Mo, T will restart the computer later
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2.3. Uninstalling the Driver

ICPDAS driver includes an uninstall utility to help users remove the software from your
computer. To uninstall the software, complete the following procedures:
1. Select Settings >> Apps from the Windows Start menu.
2. Highlight the item ICP DAS Ecat-Master Vx.x.xx and then click Uninstall.

< Settings

@ Home Apps & features

| Find a setting £ | Sort by: Install date ~ Filter by: All drives ~~
71 apps found

Apps PP

A Digilent Software 23.4 MB
= 10/30/2020

English (United States) Local Experience Pack 851 MB
Microsoft Corporation 10/30/2020

Apps & features

Default apps

This app and its related info will be

G Ofindr ICP DAS Ecat-Master V1.0.19 | ninstalled.
V1.0.19 A
] Apps for websites Uninstall
[N Video playback MOdIfY Uninstall
= Startup iv-!'ZFI' Microsoft Visual C++ 2008 Redistributable - x64... 13.3 MB
- 10/30/2020
I

3.  When the message box loads, click the Yes(Y) button to uninstall the software.

ICP DAS Ecat-Master Uninstall

Are you sure you want to completely remowve ICP DAS Ecat-Master
and all of its components?

Yes MNo
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4. After the uninstall process is complete, a dialog box will be displayed to you that your

computer must be restarted. Click the “Yes” button to finish the uninstall process.

ICP DAS Ecat-Master Uninstall *

To complete the uninstallation of ICP DAS Ecat-Master, your
computer must be restarted.

Would you like to restart now?

Yes Mo
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2.4. Installing the Linux driver

2.4.1. Installing the Linux driver
Support Ubuntu 20.04LTS, 22.04LTS

1. Extract the “ecat_m801_linux_setup_vx.xx.xx.tar.gz " file.

bryan@icpdas-mint-ibpc:~/workspace/gg$ [tar xvf ecat m801_linux_setup_v1.0.15.tar.gz |
./ecat m801 linux_setup/

./ecat_ m801 linux_ setup/libtool
./ecat_ m801 linux setup/.cproject
./ecat_ m801 linux setup/Makefile.am
./ecat_m801 linux setup/drivers/
./ecat m801 linux_setup/drivers/ ecat.c

./ecat_ m801 linux setup/drivers/Makefile.am

./ecat m801 linux setup/drivers/Makefile

./ecat_ m801 linux_setup/drivers/ixecat.remove

./ecat m801 linux_setup/drivers/ixecat.inst

./ecat_m801 linux setup/drivers/Makefile.in

./ecat_ m801 linux setup/drivers/ proc.c

./ecat_ m801 linux_setup/drivers/Kbuild

./ecat m801 linux_setup/drivers/ pciecat.c
./ecat_m801 linux_ setup/drivers/Kbuild.in

./ecat_ m801 linux setup/Makefile

./ecat_ m801 linux_setup/COPYING

./ecat m801 linux_setup/m4/
./ecat_m801 linux setup/m4/ltversion.m4

./ecat_ m801 linux setup/m4/ltoptions.m4

./ecat m801 linux setup/m4/lt~obsolete.md

./ecat m801 linux_ setup/m4/ltsugar.m4

./ecat m801 linux setup/m4/libtool.m4

./ecat_ m801 linux setup/aclocal.m4

./ecat m801 linux setup/README

./ecat_ m801 linux_ setup/.settings/

./ecat m801 linux_setup/.settings/language.settings.xml
./ecat_m801 linux_ setup/automdte.cache/

2. Enter "./configure” in the terminal.
If the following information appears, “configure: error: no acceptable C compiler found in
$ PATH”

Please execute "sudo apt-get install build-essential"

Copyright © 2018 ICP DAS CO., Ltd. All Rights R




EtherCAT Master Software Manual

bryan@icpdas-mint-ibpc:~/workspace/gg/ecat _m801_linux_setup$ [./configure |
checking for a BSD-compatible install... /usr/bin/install -c

checking whether build environment is sane... yes
checking for a thread-safe mkdir -p... /bin/mkdir -p
checking for gawk... gawk

checking whether make sets $(MAKE)... yes

checking whether make supports nested variables... yes
checking for gcc... gcc

checking whether the C compiler works... yes

checking for C compiler default output file name... a.out
checking for suffix of executables...

checking whether we are cross compiling... no

checking for suffix of object files... o

checking whether we are using the GNU C compiler... yes
checking whether gcc accepts -g... yes

checking for gcc option to accept IS0 C89... none needed
checking whether gcc understands -c and -o together... yes

checking for style of include used by make... GNU
checking dependency style of gcc... gcc3
checking for g++... g++

checking whether we are using the GNU C++ compiler... yes
checking whether g++ accepts -g... yes

checking dependency style of g++... gcc3

checking for ar... ar

checking the archiver (ar) interface... ar

checking build system type... x86 64-unknown-linux-gnu
checking host system type... x86_64-unknown-linux-gnu
checking how to print strings... printf

checking for a sed that does not truncate output... /bin/sed

B S .fconfigure

for a BSD-compatible install... fusr/bin/install -c
whether build environment is sane... yes

for a thread-safe mkdir -p... fusr/bin/mkdir -p

for gawk... no

for mawk... mawk

whether make sets S{MAKE)... no

whether make supports nested variables... no
for gcc... no
for cc... no
for cl.exe...

conTigure: e e | 1nux_setup

configure: error: no acceptable C compiler found in SPATH

3. Enter "make modules" in the terminal.
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-30-




EtherCAT Master Software Manual

config.status: creating script/remove
config.status: creating script/Makefile
config.status: creating drivers/Kbuild
config.status: creating drivers/Makefile
config.status: creating include/Makefile
config.status: creating lib/Makefile
config.status: creating config.h
config.status: config.h is unchanged
config.status: executing depfiles commands
config.status: executing libtool commands
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat mg801 1 inux_setup$
make -C "/lib/modules/ uname -r /build" M="/home/bryan/workspace/gg/ecat m801 linux_setup" m
odules
make[1]: Entering directory '/usr/src/linux-headers-4.15.0-20-generic’
Makefile:976: "Cannot use CONFIG_STACK VALIDATION=y, please install libelf-dev, libelf-devel

or elfutils-libelf-devel"

CC [M] /home/bryan/workspace/gg/ecat m801 linux setup/drivers/ ecat.o

CC [M] /home/bryan/workspace/gg/ecat m801 linux setup/drivers/ proc.o

LD [M] /home/bryan/workspace/gg/ecat m801 linux setup/drivers/ixecat.o

CC [M] /home/bryan/workspace/gg/ecat m801 linux setup/drivers/ pciecat.o

LD [M] /home/bryan/workspace/gg/ecat m801 linux setup/drivers/ixpciecat.o

Building modules, stage 2.

MODPOST 2 modules

CC /home/bryan/workspace/gg/ecat m801 linux_setup/drivers/ixecat.mod.o
LD [M] /home/bryan/workspace/gg/ecat m801 linux setup/drivers/ixecat.ko
CC /home/bryan/workspace/qgg/ecat m801 linux setup/drivers/ixpciecat.mod.o

LD [M] /home/bryan/workspace/gg/ecat m801 linux setup/drivers/ixpciecat.ko
make[1]: Leaving directory '/usr/src/linux-headers-4.15.0-20-generic'
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux setup$

4. Enter "sudo make install" to install, the default installation path is in the
“lopt/icpdas/ecat_m801"” directory.
If “autoheader: command not found” message appears, please execute

“sudo apt-get install autoconf” and then execute “sudo make install” again

bryan@icpdas-mint-ibpc:~/workspace/gg/ecat_m801_linux_setup$ [sudo make install |
[sudo] password for bryan:
Making install in script
make[1]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_setup/script’
make[2]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_ setup/script’
make[2]: Nothing to be done for 'install-exec-am'.

/bin/mkdir -p '/opt/icpdas/ecat m801/share/script’

Jusr/bin/install -c ecat m801 ecat m801.conf remove '/Jopt/icpdas/ecat m801/share/script’
make install-data-hook
make[3]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_ setup/script’
cp /opt/icpdas/ecat m801/share/script/ecat m80l setc/init.d/
update-rc.d ecat m801 defaults
cp /opt/icpdas/ecat m801/share/script/ecat m801.conf /etc/1ld.so.conf.d/
make[3]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/script’
make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_ setup/script’
make[1]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_ setup/script’
Making install in drivers
make[1]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux setup/drivers'
make install-am
make[2]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux setup/drivers'
make[3]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux setup/drivers'
make[3]: Nothing to be done for 'install-exec-am'.

/bin/mkdir -p '/opt/icpdas/ecat m801/drivers'

Jusr/bin/install -c -m 644 ixecat.ko ixpciecat.ko '/opt/icpdas/ecat m801/drivers’
/bin/mkdir -p '/opt/icpdas/ecat m801/drivers'

fusr/bin/install -c ixecat.inst ixecat.remove '/opt/icpdas/ecat m801/drivers'’
make[3]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/drivers’
make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_setup/drivers'
make[1]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_ setup/drivers’

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.




EtherCAT Master Software Manual

ome/rd5/ecat_m801_linux_setup/autoconf/missing: er: command

'autoheader’' is missing on your system.
You should only need it if you modified 'acconfig.h' or
'configure.ac' or m4 files included by 'configure.ac'.
The 'autoheader' program is part of the GNU Autoconf package:
<http://www.gnu.org/software/autoconf />
It also requires GNU m4 and Perl in order to run:
<http://www.gnu.org/software/m4/>
<http://www.perl.org/>

Makefile:391: recipe for target 'config.h.in' failed

make[1]: *** [config.h.in] Error 127

make[1]: Leaving directory '/home/rd5/ecat_m801_linux_setup'

Makefile:416: recipe for target 'install-recursive' failed

make: *** [install-recursive] Error 1

5. Finally enter "sudo ./modules.sh" to install Ecat_Utility, the default installation path is in

the “/opt/icpdas/ecat_m801/Ecat_Utility” directory. (driver version above 1.0.26)
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2.4.2. Uninstalling the Linux driver

1. Go to the "share/script" directory in the installation path.

more information, such as the ld(1l) and ld.so(8) manual pages.

make install-exec-hook
make[3]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_setup/lib’
ldconfig
make[3]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/lib'
make[2]: Nothing to be done for 'install-data-am'.
make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/lib'
make[1]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/lib'
Making install in include
make[1]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_setup/include’
make[2]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_setup/include’
make[2]: Nothing to be done for 'install-exec-am'.

/bin/mkdir -p '/opt/icpdas/ecat _m801/include’

/usr/bin/install -c -m 644 EcatDeviceAPI.h '/opt/icpdas/ecat m801/include’
make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_setup/include’
make[1]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/include’
make[1]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_setup'
make[2]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux_setup'
make[2]: Nothing to be done for 'install-exec-am'.
make[2]: Nothing to be done for 'install-data-am'.
make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup'
make[1l]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_setup'
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux setup$ cd /opt/icpdas/ecat m801/share/sc
ript/~C
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux_setup$ ~C
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux_ setup$ ~C
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux setup$ cd /home/
bryan@icpdas-mint-ibpc:/home$ |[cd /opt/icpdas/ecat m801/5hare/scr1pt¥l

2. Enter "sudo ./remove” in terminal to remove the driver and library. If there are no errors,

the installation is successful.

make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/lib'
make[1]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_ setup/lib'
Making install in include
make[1l]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux setup/include'’
make[2]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux setup/include’
make[2]: Nothing to be done for 'install-exec-am'.

/bin/mkdir -p '/opt/icpdas/ecat m801/include’

fusr/bin/install -c -m 644 EcatDeviceAPI.h '/opt/icpdas/ecat m801/include’
make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/include’
make[1]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup/include’
make[1]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux setup'
make[2]: Entering directory '/home/bryan/workspace/gg/ecat m801 linux setup'
make[2]: Nothing to be done for 'install-exec-am'.
make[2]: Nothing to be done for 'install-data-am'.
make[2]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux setup'
make[1]: Leaving directory '/home/bryan/workspace/gg/ecat m801 linux_setup'
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux setup$ cd /opt/icpdas/ecat m801/share/sc
ript/~C
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux setup$ ~C
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux setup$ ~C
bryan@icpdas-mint-ibpc:~/workspace/gg/ecat m801 linux setup$ cd /home/
bryan@icpdas-mint-ibpc:/home$ cd /opt/icpdas/ecat m801/share/script/
bryan@icpdas-mint-ibpc: /opt/icpdas/ecat m801/share/script$ sudo remove

[sudo] password for bryan:

sudo: remove: command not found
bryan@icpdas-mint-ibpc:/opt/icpdas/ecat m801/share/script$ [sudo ./remove |
bryan@icpdas-mint-ibpc: /opt/icpdas/ecat m801/share/script$ ls
bryan@icpdas-mint-ibpc:/opt/icpdas/ecat m801/share/script$ ls /opt/icpdas/
bryan@icpdas-mint-ibpc:/opt/icpdas/ecat m801/share/script$ [l
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2.5. Update FirmWare

Warning: If the current Master card FirmWare Ver. is 1.0.10 or below, Please follow the
steps below and update twice.

(1) Install windows driver

(2) Open C:\icpdas\Ecat-M801\UpdateFirmware\Update_firmware.exe
r 5 e8k_firmware X |1

E:‘Users\Ross_laﬁDesktop\B?11\EmtDevDa emon

| Update Firmware

| ‘I.
14:38:49 Open EcatDevice:1
14:39:07 Update Success!

(2) Select Device 0~ Clicked I to connect the device

(3) Clicked "Open Firmware”, choose "EcatDevDaemon”, Clicked “open file”, If the file
name is not "EcatDevDaemon", but the version number is added, such as

"EcatDevDaemon_V1.0.17", please rename the file name to "EcatDevDaemon"

- TR
| o
CJCJ [ » m2E » X% » VR INECLG rl
HaEE v HREERR = v A
Update Firmware (7]
: R oo S SRARHE BFAS: RER -
14:24:17 Open EcatDevice:1 N T v
124: pen evice: o SEneS =
W EE -
/8 TAICHUNG-SVR 5| L openclose
Lorw
S ). siitool-master
o «u' o test
@il Ross_lai i
Ij =& Lo utility
s 4. wheelControl
J\ - L WinXP_Win7 _x86 L
! ﬂ . B&(Daemon&AP]) ‘iJ
= BA |_, EcatDevDaemon | =
v il v
BEZE(N): EcatDevDaemon - Iﬁm!l!ﬁhs(EcatDaanmun) 'I
| mezs0 | [ =& |
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(4) Clicked "Update Firmware”, update success
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2.6. Auto Update
2.6.1. Windows

This software includes API, Utility and firmware updates
1. Double-Click "ECAT-Master_vx.x.xx_Windows_AutoUpdate.exe" to install driver.

A

-—
l %
LY

ECAT-Master-v

1.0.21_Window

s_AutoUpdate.e
xe

2. The default path is C:\icpdas\Ecat-M801, Click the “Install” button to continue.

i3 Setup - ICP DAS Ecat-Master-Auto-Update V1.0.22 ==] x |

Ready to Install
Setup is now ready to begin installing ICP DAS Ecat-Master-Auto-Update on
your computer.

Click Install to continue with the installation.

| msall | | cancel
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3. After the installation is complete, the current version information will be displayed..

MNow is latest version
Firmware Vir: 21
Ixe driver Vir: 1

ECAT driver Vir: 1

o

4. Click "Finish" to complete the installation

Completing the ICP DAS
Ecat-Master-Auto-Update
Setup Wizard

Setup has finished installing ICP DAS
Ecat-Master-Auto-Update on your computer. The application
may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

!

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved. - 37 -




EtherCAT Master Software Manual

2.6.2. Linux

This software includes firmware updates
1. Extract "ECAT-Master-vx.x.xx-Linux-AutoUpdate.tar.gz".
2. Enter "python ./main.py” in the terminal.

3.  When finished, the current version will be displayed.

[+l stan@stan-B85M-HD3: ~fAutoUpdate

progress: [HHHRHHEHRHRHHARHEHEE]100%
Now is latest wversion

Firmware Ver: 25

Ixe driver Ver: 3

ECAT driver Ver:

Fpga driver Ver:
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3.EcatUtility

Installed while installing driver.path:
Windows: C:\icpdas\Ecat-M801\Utility\Utility.exe
Linux: /opt/icpdas/ecat_m801/ECAT_Utility/main (driver version above 1.0.26)

EcatUtility is a software tool for users to use Master card on EtherCAT applications. It
allows users to edit the device network information, to test slave modules, and to do motion

control function tests. Start the Utility

3.0. Start the Utility

3.0.0. Connection
There are 2 network jacks of the module, namely IN and OUT. When connecting, please pay
attention to:
The master station is connected to the IN of the first module; the OUT of the first module is

connected to the IN of the second module, and so on.

) S R R )
Master Module 1 Module 2 Module 3 Module 4
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3.0.1. Select Slave number definition

When starting Utility, you can choose the definition of the Slave number.

-
Connect to Device u

Device No 0 -
Slave No. Type

: POSITION
Cycle Time ALIAS |

Enter Operational State
Init Motion

Mew Project - Connect
Load Project

‘ ltem ‘ Description ‘
(1) POSITION The slave number is the position of the module.

Refers to the position of the module in the EtherCAT

network architecture (Master-Module 0-Module 1...)

(2) ALIAS The slave number is the module alias (Alias)

Not affected by module connection sequence, can be set
by user
Range: 1~65534

Take Figure 3.1 as an example:
When the slave number type is POSITION, the slave number "1" refers to ECAT-2028
When the slave number type is ALIAS, the slave number "1" refers to ECAT-2011H

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved

=



EtherCAT Master Software Manual

ECAT-2028 ECAT-2011H

ECAT-2045-32  ECAT-2051-32 | Position | 1 | | Position | O
Alias 2 Alias 1

Position | 3 Position | 2

Alias 4 Alias 3

Figure 3.1
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3.0.2. Device initialization

-
Connect to Deviie_- XY
Device Mo 0 -
Slave No. Type ALIAS -
Cycle Time ims -

[¥] Enter Operational State
[¥] Init Motion

Mew Project - Connect

Load Project

When Enter Operational State is checked, Network information(3.1.1~ 3.1.4) will be created

automatically
When Enter Operational State is checked, Motion Control Parameter File(3.5.1 ~ 3.5.2) will

be created automatically
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3.0.3. ALIAS Setting
When ALIAS mode is selected, it will enter the Alias Setting page.

o

S
- o

Alias Setting
Position Alias Slave Name :
| Reensavelit |
1 2 MADLNOSBE
Name: |ECAT-2094P | Al Alas Set by Postion |
o Position: | AllAias Set by Switch |
Alias: 1 Set I [ Read from Switch I |
[ Continue= [
{
Figure 3.2
Table 3.1
fem  Desopon
(1) Slave list
2) Set Alias

(3)

After setting Alias, enter the Utility operation page

[ Read from Switch I

Some modules have alias rotation switch, this button can

read the switch value

| All Alias Set by Posttion | Automatically set Alias of all modules according to the
connection order
| AllAlas Set by Switch | Automatically set Alias of all modules according to the

Alias Switch

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserve




EtherCAT Master Software Manual ‘

When Alias conflicts or is out of the allowable range (1~65534), the following error will

occur

ECAT_Utility

Alias conflict or out of range

[ == ]
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3.0.4. Ultility operation page

This software tool contains several parts shown in the following figure and table.

(1% ecaT ity ver1.025 . | ® |
| o~ = ' Slave(s):4 0P wCe  Up 2
o 8 » B g o@ k .. 9

FirmWare Version:
Network Info Axes Config Open Config File — OP Init Motion EMG Save Project |
Axes Config file path: Auto.motcfg Number of axes m
[ o ]
Slave Info |Motion Info | Device 1/0 | PID Control | Diagnostics|
Sla nfan Rxpdo —
: as: Sleelfiiar 22 2P 2® 20

| |2 mapwosee Product Code: 2135120 Data Sze(Bytes): o E E S e
3 ECAT-2057-NP... e — Dy
4 ECAT-205132 ... = | 1801360 [ set (Hex) | 29 2 29 @ O

S K 22000000
Serial No.: ) ) ) ) ) ) __
SiveType: | Gadaz lConvertTﬂHex 127 @s5ign Min -128  Max 127  Size(bit)
SlaveAlState: g () unsign
| Software Ver: 1.0
SDO Txpdo
Index(Hex):
Offset(Bytes): 29D PP PP
Suinde(hs) cooooood
i Data Size(Bytes): DaAdlse(bytes)y ==
el Geisiile) 220020 ® &
l Advanced Setting l l Show PDO
ltem Description
(1) Toolbar(Device operation and initialization of Motion
Control)

(2) Device status

(3) Slave Operation page

(4) Motion control page

(5) Device I/O operation page

(6) PID operation page

(7) EtherCAT diagnostics operation page

(8) Message panel
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3.1. Device Operation Toolbar

The device operation toolbar is show below, and the description of each control item is

shown in its following table.

o @
o B0 e @ o© @ B

Network Info Axes Config Open Config File  OP Init Motion EMG Save Project
Axes Config file path: Auto.motcfg| |

‘ ltem Description ‘

(1) (i ] Network information edit page (for configuring slaves)
2) 8 Start or Stop the device EtherCAT operation task
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3.1.1.

Click © on the device operation toolbar to enter the network information edit page. The

Network Information Edit Steps

descriptions of control items are shown in the following figure and table.

ltem Description

-

Slavelnfo

)

slg &)

can Build

Download  Upload

46

-

MNetwork Info No.

=-EcatNetworkInfo
= Slave

m

—-SlaveTypeName
- ECAT-2512 3-Port
I'_'I Dc,Suppart

1

=

Setup

DCLM{}Z Pdo Mapping:

14

Lﬂad

SlaveNo: D

Product: ‘ECAT—2512 3-Port |

Alias(dec): ‘11 H Confuguree

O
0 Domain: 0 -

[C] multi—axis@
number of axes: E
Pdo Increment{hex): D

Pdo Entry Increment(hex): E

| Pdo Assign

| Apply

1) S Scan EtherCAT network for finding slaves.

(2) & Build network information from ESI files

(3) & Send the network information into Master card. The
network information file number is closed in (5).
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(4) 1 Retrieve network information from Master card. The

network information file number is chose in (5).

(5) “~ The file number (fle name) of network information for

sending and retrieving.

(6) Network information panel
(7) Confugure Open Alias Setting page.
(8)EmEiEt - DC setting of the selected slave. If the slave is capable of

DC communication and meets the system cycle time

setting, it can be set to Enable.

9) Domann: 0 M Set the domain that the slave belongs to.

(10) Do PDO assignment of CiA402 Model.

CiA402 Pdo Mapping  mMode:n -

(11) Do multi-axis settings of CiA402 Model.
multi-axis Parameter Description:
i » number of axes: Number of axes supported by the

Pdo Increment(hex): module

Pdo Entry Increment(hex):
» Pdo Increment: Increment of each Pdos ,
Index of first axis is 1A00
While Index of second axis is 1A10,
then setto 10
While Index of second axis is 1A20,
then setto 10
» Pdo Entry Increment: Increment of each Pdo Entry,
Explain with Controlword
Index of Controlword of first axis is 6040h
While Index of Controlword of second axis is 6840h,
then set to 800
While Index of Controlword of second axis is7040h,
then set to 1000

(12) [ Aoy | Apply the configuration change of this slave. It must be

-48 -

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.



EtherCAT Master Software Manual h‘

apply before switching to edit other slaves; otherwise,

system does not accept the change.

(13 7o

Do PDO assignment. If users are familiar with EtherCAT
technology and know how to do that, it is for them to

change the default PDO assignment.

(14)

Save

After editing the network information, you can save the
current network information as a file. If you need to use
the same network information on another card, you can
directly read the previously saved file. While reading the

file, please confirm whether to configure the Alias of the

module or not.

Descriptions:

1. Click & to scan all the connected slaves.

2. After click &, users must choose an ESI File Directory for utility program to search

related ESI files.

B S|

Cipen BRI filesz

»

i
[» G‘E R
b RARE

m. |

by A HEEEE D0
i 0% ED-ROM JSHEHE (B V32012_WDX_ENUT
b [l 0930 Y

' — 1l | »

BeETE R H

Then the utility program will retrieve detailed slave information and show them on the

info panel.
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Slavelnfo u

S e &L -
ME e | | e
] MNetwork Info No.
Scan Build Download  Upload
[=-EcatMNetworkInfo - Setup
& -Slave i SlaveNo: | 0
=) Position Product: | ECAT-2512 3-Port
E—ZI--A:.Iias Alias(dec): |11 Confugure
I 11
=-ProductCode DC: |Disable -
7512 3 .
=-VendorID Domain: 0 v
5""4_3_'31360 CiA402 Pdo Mapping: |Mode:0 -
[=I-RevisionMNo
1 multi-axis
[=-SerialNo
Lep number of axes:
E—ZI--S:IaveType TN Pdo Increment{hex):
- SlaveTypeName Pdo Entry Increment({hex):
- ECAT-2512 3-Port
=--DeSupport i [ Apply ] ’Pda Assignl
13:52:35 Success

3. cClick "EEH {0 select a slave. User can select its DC setting °¢ e ]

. - . . . Domain: 0 -
4. Click to select a slave. User can select its Domain setting

when setting the modules in different domains, when a working counter error occurs in

one domain, the other domains will not be affected.

5. Click ™ | {5 open the ALIAS setting page. If the Alias value is modified,
please power off/on the module with modified Alias first, and then clicks@ again to
scan the network information.

When starting the Utility, the slave station number needs to be defined as "ALIAS" for

Confugure | 44 pe effective.

6. After setting all slaves, select a preferred network information number from the network
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information list and click <& to send it into the device (Master card).

7. If needed, a previous configuration file in the device can be retrieved by clicking L.

3.1.2. Network Information Edit Steps (PDO mapping)

Objects must be mapped for communications with process data objects (PDOs) to
exchange information in realtime with a fixed period. The above operations will use the
module's default PDO. If you only need to use the default PDO (such as general | / O), you

can skip this chapter.

: d ASEIQH
click “E2E 1o select a slave and provide user to assign PDO mapping.

The descriptions of control items are shown in the following figure and table.

Pdo Config 6 u
Unassigned Pdo Assigned Pdo Pdo List Pdo List e
1600 Index Name size(bit) offset(byte)
1A00 = PDO A
= TxPdo(Input) [ ]
PDO = 1A00 Transmit PDO mapp...
" 0x603F:0 Error code 16 0.0
f |:Ox6041:0 Statusword 16 20
: o PDO Entry 0x6061:0 Modes of operation ... 8 40
i t0x6064:0 Position actual value 32 5.0 |
| Ox60FD:0  Digital inputs 32 9.0 =
I f1A01 Transmit PDO mapp...
! [ 1A02 Transmit PDO mapp...
: 4 RxPdo(Qutput)
21600 Receive PDO mappi...
0x6040:0 Controlword 16 0.0 L
. . 0x6060:0 Modes of operation 8 20
|| Unassigned Assigned 0x607A:0 Target position 32 3.0
+ 1601 Receive PDO mappi... =
«| ] | >
I Insert PDO Entry H Delete PDO Entry H Move Up H Move Down l
| tnsertPDO | EditPDO || Delete PDO || Save | Load ]
Figure 3.3
Table 3.2
ltem Description
(1) Unassigned Pdos
(2) Assign Button
Assign Pdo
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Unassign Pdo

(3) Assigned Pdos

) Pdo List

(5) Function Button

| InsertPDO Entry | Insert a PDO Entry

| Copy PDO Entry | Copy a PDO Entry

| Delete PDO Entry | Delete a PDO Entry

| Movelp | Move up a PDO Entry
| MoveDown | Move down a PDO Entry
| InsetPO | Insert a PDO

| EdtPoO0 | Edit a PDO

| Deleter0 | Delete a PDO

[ Save | Save Pdo List

[ Load | Load Pdo List

(6) Set Button

1. Select the PDO to be configured in the "Unassigned Pdo" and "Assigned Pdo" areas,

= A

and click [ ]or [ ]to configure. The PDOs assigned to the "Assigned

Pdo" area will be assigned to the module in order, and click “Set” to complete the setting
of the module. After completing the setting, click <.

2. Before clicking the Set button, you can edit the content of the PDO. In the PDO List area,
click the PDO or PDO Entry to be edited, and then click the "Function Button" to operate
the selected PDO/PDO Entry.

3. After editing the PDO List, you can click | 2% to save the edited PDO List.

When you need to edit the PDO List again next time, you can click l Lood ]to

read the edited PDO List and edit the PDO List, or use it for other same kind of

modules.

Notice:
1. If there is a display (Mandatory) or (Fixed) behind the PDO, the PDO cannot be edited,

for example: 1A01(Fixed)
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2.  Multiple PDOs are configured, please make sure that there is no duplicate PDO Entry
in PDOs, otherwise you may not be able to enter Operatino Mode or work abnormally.

The following figure is an example.

=1600 1st Receive PDO Ma...
+ Exclude
- 0x6040:0 Controlword
- 0x607A0 Target position
- 0x6060:0 Modes of operation
=1601 2nd Receive PDO M...
=+ Exclude
- 0x6040:0 Controlword

If 1600 and 1601 are configured in "Assigned Pdo", it can be found that 6040: 0 in 1600
and 6040: 0 in 1601 overlap, which may cause errors.
3.  When adding PDO or PDO Entry, please make sure that the module supports the PDO
/ POD Entry added by the user
4.  When adding a PDO Entry, please confirm that the PDO Entry belongs to TxPDO
(input) or RxPDO (output)

3.1.3. Network Information Edit Steps (PDO mapping for CiA402)
Provide 4 sets of PDO Mapping mode for CiA402 module. The default value is mode 0.

Please refer to

1. If the module is a multi-axis CiA402 motor driver, make the following settings.
click [#-Slave | check ¥/mut-axis enter Pdo Increment . Pdo Entry Increment and

number of axes

Parameter Description:
» Pdo Increment: Increment of each Pdo,
Index of first axis is 1A00h
While Index of second axis is 1A10h, then set to 10
While Index of second axis is 1A20h, then set to 20
» Pdo Entry Increment: Increment of each Pdo Entry, Explain with Controlword
Index of Controlword of first axis is 6040h
While Index of Controlword of second axis is 6840h, then set to 800
While Index of Controlword of second axis is7040h, then set to 1000
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>

number of axes: Number of axes supported by the module

Table 3.4 for the definition of each mode.
If you need to configure the PDO of the CiA402 module, click the module you want to

. . CiA402 Pdo Mappind  mode:0 - . . .
*Eas | and then click to configure it, and click

change
[ Apply | to confirm the change of the settings.

When the module is configured to unsupported PDO Entries, it may cause the module
not to enter Operatino Mode or work abnormally. Please make sure that the module
supports all PDO Entries in the selected PDO Mapping mode.If the module does not
support the currently selected PDO Mapping Mode, please change to another PDO

CiA402 Pdo Mapping:  User Define and follow "Network

Mapping Mode, or change to
Information Edit Steps (PDO mapping)" for advanced configuration.

When changing to, you must include the PDO Entries in Table 3.3; otherwise you will
not be able to enter Operatino Mode.

Table 3.3

RxPdo Entries TxPdo Entries

6040 Controlword 6041 Statusword

6060 Modes of operation 6061 Modes of operation display

6.

If the module is a multi-axis CiA402 motor driver, make the following settings.

click #-Slave | check //mut-axis  enter Pdo Increment ., Pdo Entry Increment and

number of axes

Parameter Description:

>

Pdo Increment: Increment of each Pdo,

Index of first axis is 1A00h

While Index of second axis is 1A10h, then set to 10

While Index of second axis is 1A20h, then set to 20

Pdo Entry Increment: Increment of each Pdo Entry, Explain with Controlword

Index of Controlword of first axis is 6040h
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/ =

While Index of Controlword of second axis is 6840h, then set to 800
While Index of Controlword of second axis is7040h, then set to 1000

» number of axes: Number of axes supported by the module

Table 3.4
RxPDO TxPDO
ModeO 6040 Controlword 6041 Statusword
6060 Modes of operation 603F Error code
607A Target Position 6061 Modes of operation display
60FF Target Velocity 6064 Position actual value
6074 FargetTorque 606C Velocity actual value
60B8 Touch probe function 60FD Digital inputs
60BO Pesition-offset 60FF Forque-actualvalue
60B1 Velocity offset
60B2 Forqueoffset
Mode1 6040 Controlword 6041 Statusword
6060 Modes of operation 603F Error code
607A Target Position 6061 Modes of operation display
60FF Target-Veloeity 6064 Position actual value
60744 FargetTForgque 606C Velocity actual value
60B8— | Teuchprobefunetion | 60FD Digital inputs
60BO Pesition-offset 60+7 Torqueactual-value
60B+ Veleeity-offset
60B2 Forqueoffset
Mode?2 6040 Controlword 6041 Statusword
6060 Modes of operation 603F Error code
607A Target Position 6061 Modes of operation display
60FF Target Velocity 6064 Position actual value
6071 Target Torque 606C Velocity actual value
60B8 Touch probe function 60FD Digital inputs
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7 4 N\
60B0 Position offset 6077 Torque actual value
60B1 Velocity offset
60B2 Torque offset
Mode3 6040 Controlword 6041 Statusword
6060 Modes of operation 603F Error code
607A Target Position 6061 Modes of operation display
60FF Target Velocity 6064 Position actual value
6041 FargetTorque 606C Velocity actual value
60B8— | Teuchprobefunetion | 60FD Digital inputs
60BO Pesition-offset 60FF Forque-actual-value
60B4 Veloeity-offset
60B2 Terque-offset

3.1.4. Start/Stop the EtherCAT Operation Task Steps

1. After the user completes the steps of editing network information, he can select a
network information number from the device operation toolbar.
Choose a suitable communication cycle time in the cycle list.
Click & to start EtherCAT operation task. If there is no error message appeared, wait
for device network status to change to OP. Then, users can start the related EtherCAT
operation.

4. If & is clicked again, it will stop the EtherCAT operation task.

3.2. Message Panel

As shown below, when any software operation error occurs, the message panel will
show the error message, occurred time and error code. To clear all information in this panel,
please move the mouse curser on the Message panel, click the right mouse button, and then

choose "Clear" in the right-click menu.

09:08:54 User timeout
09:08:54 Failed to open EcatDevice:-1304
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3.3. Device Status

As shown below, when the device communication operation is enabled, the device

network statuses are updated continuously. The description of each status is in the following

table.

Slave(s):4 PREOP WC:0

FirmWare Version: 6

Number of axes 64 @
ltem Description
(1 The total number of responding slaves
(2) EtherCAT AL states of all slaves

(EtherCAT states: INIT, PREOP, SAFEOP, OP)

(3) EtherCAT working counter value

It provides an indication for communication status.
(4) Network link status of EtherCAT

It indicates a good wire connection or not.

Down: Link Down

Up: Link Up
(5) Device Firmware version
(6) The maximum number of axes supported by the device
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3.4. Slave Operation Page

The following page is for Slave operation. The descriptions are in the table.

Slave Info |Motion Info | Device 1/O | PID Control | Diagnostics|
NO. Slave Name Information Rxpdo e —
Aias: 1 RS 2222200
2 MADLNOSBE oduct Code: W a Size(Bytes): D D D ®dd & A
3 ECAT-2057-NP... Vendor ID: ::\ ::\ :\ :\ ::\ :\ :\ ::\
4 ECAT-2051-32 ... 2| 1801360 [ Get (Hex) | OO0 OO0 00 © O
o s 200020000
erial No.: @
Sslangjiei Generic — 127 giﬁ;m”m -128  Max 127  Size(bt)
veAlState: 3
Software Ver: 1
SDO Txpdo 0
Index(Hex): ———
. ffset(Bytes): a & & B & ® & B
e et e i
Data Size(Bytes): Tom Cre il ===y
[ e | [ cetthen | 200000 ®®
I Advanced Setting l I Show PDO e
‘ ltem H Description ‘
(1 Slave list (all the scanned slaves are listed here)
(2) Slave information of the selected slave
(3) SDO read/write for the selected slave
(4) Read/Write output objects (RxPDO) of the selected slave
(5) Read input objects (TxPDO) of the selected slave
(6) Control digital outputs and display the DO status of the
selected slave
(7) Display the digital input status of the selected slave
(8) Show PDO
It can used to show all defined objects.
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3.4.1. Basic Slave Operation Steps

1. After executing the device initialization steps, the user can select a slave from the list of

slaves. The related slave information will be displayed in the slave information group

box.
Slave Info |Motion Info | Device /O | PID Control | Diagnostics|

NO.  Slave Name Information

0 ECAT-2512 3-P... Alas: 3

1- ECAT-20945 Product Code: 2055

2 e _

3 ECAT-2011H 16... ) K| Vendor ID: 4801360

4 ECAT-2024 4cCh... Revision No.: 100

5 STF EtherCAT Serial No.: o

SlaveType: Generic

SlaveAlState: 2
SlaveName: ECAT-2055, DC Sync.

3.4.2. Slave SDO Operation Steps

1. User can read/write SDO objects by entering the Index, Subindex and Data Size in

SDO read/write group box, and clicking "Get/Set" to read/write Object value.

DO
Index(Hex): 8000

SubIndex(Hex): 01

Data Size(Bytes): 2

| Advanced Setting

2. After building (click @) network information from ESI files, user can start using the
advanced settings function.
3. The Advance Setting button provides users with easy access to read and write SDO.

Right click on sdo list to do write access.
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SDO LIST N
Index MName Fla.. CurrentValue Default Value _ T,
1000 Device type RO 0x00040192(262546) 0x00040192(2625486) -
- 1001 Errar register RO 0ec0000) 00000
-~ 1008 Device name RO
- 1008 Hardware version RO
- LO0A Software version RO
=- 1010 Store parameters RO
- 1011 Restore default parameters RO
1018 Identity RO >4« sde
- 10FL Errar Settings »2< >2<
&- 1600 Receive PDO Mapping Para 53¢ »3¢
=- 1601 Receive PDO Mapping Para... »3< »3<
1602 Receive PDO Mapping Para... »1le >le
- 1603 Receive PDO Mapping Para... =2 =2
=- 1LAD0 Transmit PDO Mapping Par... »2< »2<
1A01 Transmit PDO Mapping Par... »2< >2<
- 1AD2 Transmit PDO Mapping Par... =1= =1«
- 1A03 Transmit PDO Mapping Par s1< s1<
@=- 1C00 Sync manager type RO =4 >4
1Cc32 SM output parameter RO »32< >32«
- 1C33 SM input parameter RO =32< =32«
=-1C12 RxPDO assign =da >de
@-1C13 T=PDO assign »d< »de
- 2001 Home Switch RW  0x00(0) 0x0000) .
=- 8000 Al Settings >26< »>26<
--8000:01  Enable userscale RW  Ox00(0) 0x00(0)
- 8000:02  Presentation RW_ Ox00(0) 0x00(0)
..8000:05 Enable Channel RW  Ox0L(D) ox000) right click |
. 8000:06 1 0x01(1
Set Value ‘ PXY | @
- 8000:07 0x00(0)
. 8000:08 0x00(0)
.. 8000:0A 0x00(0)
- 8000:08 Hex: | Ox01 Ox01(1)
. 8000:0E Value 0x00(0)
- 8000:11 0x0000(0)
- 8000:12 B [ 0 I [ 1 l 0x00010000(65536)
 —— | »
bitsze: &1 8 16 O3

4. When the selected module is ECAT-2091S/ ECAT-2094S, the following items will be
shown(Table 3.5).
Table 3.5

Item Description

(1) l Save As File | Save the SDO data of the current slave as a file
(Index range 0x8000~0x8321)

2) | LoadfromFie | Read the SDO data file and write to the current module,
and confirm whether to burn EEPROM

3) | loadFieforAl | Read SDO data file and write to all matching modules
connected to the Master station, and confirm whether to
burn EEPROM
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3.4.3. Slave PDO and DI/DO LED Operation Steps

1. After the user completes the start EtherCAT operation task steps, he can access PDO
by entering the Offset and Data Size in the PDO read/write group box and then
clicking "Get/Set” to read/write the slave PDO data. The data to be access are
composed of bytes; and all the bytes are separated by commas. For example, writing 2-
byte data, 0xO2FF, the user has to enter a string FF,02 to the write text box. It means
that the first data to be written is OxFF and the second byte is 0x02. If data is a double
word, 0x12345678, please take the little-endian expression as 78,56,34,12.

2. DO/DI LED operations include some further processing on RxPDO and TxPDO data
and show the status on LED display. A DO slave module has RxPDO objects mapping
to digital outputs. A DI slave module has TxPDO objects mapping to digital inputs.
Users can change digital outputs by writing data to RxPDO objects and get their values
by reading them. In the same way, user can get the values of digital inputs by reading
TxPDO obijects.

3. ConvertToHex button function: Enter the decimal value you want to convert to a

hexadecimal number. The MIN and MAX define the range of that decimal value; and
Size (bit) defines the range of the hexadecimal value. Note: here this hexadecimal value
is a signed value.
EX: We want to send a 10 voltages output command to an analog output module. If
the AO output range is OV to 10V; and the resolution of the AO channel is 8-bit. Here, a
value to be converted will be: 10; the range will be MIN: 0 and MAX: 10; and the output
Size (bit) is 8. The result of the converted value is going to be 7F. Use 7F as input to an
analog output channel will produce a 10 Voltages output.

4. Show PDO button function: Show RxPDO and TxPDO objects.

Right click on Output(RxPDO) list to do write access.

PDO -
Input (TxPdo)  Offset: ByteSize: Output (RxPdo)
Name size(bit)  Value(DEC) Type Name size(bit)y  Value(DEC) Type
=-0.0 Digital Inputs —-0.0 Digital Outputs
- Input 8 0 BITAR.  |[-Output 8 0 BITAR...|
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2.

3.4.4. Slave PDO Analysis(Firmware Ver 1.0.15 or above)

1.

Click on the data to be analyzed, and the Offset and ByteSize of the data are
displayed above. If it is not displayed, the data cannot be analyzed. Click Analysis to

start the analysis.

Vo

J Dialog - -
y] Input (TxPdo) | Offset: |2 ByteSize: |2 Analysis | Output (RxPdo)
1| Name size(bit) Value(DEC) Name size(bit) = Value(DEC)
=-0.0 A0 -
Status__Underrange 1 0 F
- Status_ Overrange 1 0 £
Status_ Limit 1 2 0
.- Status__Limit 2 2 0
Status_ Error 1 0
_____ 1 J—
_____ 6 S
Status__TxPDO State 1 0
Status TxPDO Toggle 1 0
Value 16 9 |
=0 AL
Status__Underrange 1 0
- Status__Overrange 1 0
Status__Limit 1 2 0
Status_ Limit 2 2 0
-- Status__Error 1 0
_____ 1 ————
------ 6 ————
Status_ TxPDOQO State 1 0
- Status__TxPDQ Toggle 1 0
1 Value 16 0
=-8.0 A2
Status__Underrange 1 0
Status__Overrange 1 0
--Status__Limit 1 2 0 -
< | m | »

The figure below shows the results of PDO analysis. The frequency domain is shown at the

top and the time domain is shown below.

Can be used to analyze whether the data has a specific noise frequency and noise
intensity

Software filter can be set to reduce noise interference

Software filter uses the following API
int32_t ECAT_SetAiFilterFreq(uint16_t
FilterType, double Frequency)

int32_t ECAT_SetAiFilterParam(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t
SlaveNo, uint16_t OffsetByte, uint16_t DataSize, uint16_t Enable)

DeviceNo, uint16_t ChannelNo, uint16_t

Notch filter: Reduces noise at specific frequencies. Such as: 60hz noise.
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® |ow Pass filter: Reduces high frequency noise.

® High Pass filter: Reduces low frequency noise.

Dialog

v|Run

Notch fiter hz Low Pass Fiter hz High Pass Fitter hz

10.0000

4.5000

23000
1.2000

2.9000 S
7.8000 EEE
67000 EEN
5.6000 LN

3.4000 EEN

0.1000 &
-1.0000

Max Data 0
Min Data 0
Max - Min 0

‘ Clear ‘

Ymax

Unit: Volt

0.0019

0.0016
0.0015

0.0011
0.0010
0.0003
0.0007
40

0.0018 SEEEE
0.0017 &

0.0013 &
00012 38

Unit Scale Gain

1

Ymin

Ymax

| Auto Range
4615 4915 5215 5515 5815 6115 6415 6715 7015
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3.4.5. Slave Firmware update(FoE)

Slave Info |Motion Info | Device I/O | PID Control | Diagnostics|

NO.  Slave Name Information

LECAT-2094P
- CCAT-2057-NP
2 ECAT-2051-32 ...

Alias: 9
|UpdateFW via FoE I 120

Vendor ID: 4801360
Revision No.:
Serial No.:

SlaveType: Generic
SlaveAlState: 7

Software Ver: 1.3

Shny

After the user right-clicks the slave module in the slave list, clicks "UpdateFW via FoE", and

then selects the file to be updated.
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3.5. Motion Control Initialization Toolbar

For motion control applications, this basic configuration is necessary. Parameters for
defining axes must be initialized before starting motion control. The motion control

initialization toolbar is shown below, and the descriptions are shown in the following table.

O 0 €)

Network Info Axes Config Open Config File  OP Init Motion EMG Save Project
Axes Config file path: Auto.motcfg e
fom  [Desopton
(1) ‘ Open the edit page of motion control parameter file
(2) - Open the file dialog for selecting a parameter file
(3) @ Start to initialize axes for motion control according to a file

selected by (2).

(4) Path information of the parameter file is shown here.

3.5.1. Motion Control Parameter File Editing Steps

After clicking ‘ﬁ on the Motion Control Initialization Toolbar, the Control Parameter
Edit page is opened as follows. The description of each control item is shown in the following
table.
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MNew file Open fle  Save Save as

= ”ﬁg AxisNo = ]
SlaveNo 65535
o SubAxis 0
PPU 10000
L HomeMethod 1
| HomeSpeed_SearchSw 5 PPU/s |
i HomeSpeed_SearchZr 1 PPU/s
HomeAcc 20 PPU/s"2
DI Active Level High -
AccTime W ms
For special requirement
EncoderPPR 0
I MotorPPR 51200
i
6 -

ltem Description

(1) (+ Create a new parameter file

(2) = Open an existed parameter file

(3) = Save the current parameter file

(4) B Save as another parameter file

(5) Parameter information panel

(6) Get the default values for the selected axis
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1. Click [+ to create a new parameter file. An axis is created automatically.

Setting

= B H

G

MNew file Open fle  Save Save as
= ”ﬁg AxisNo

SlaveMo 65535
SubAxis 0
PPU 10000

N HomeMethod 1
HomeSpeed_SearchSw 5 PPU/s

' HomeSpeed_SearchZr 1 PPU/s
HomeAcc 20 PPU/s"2
DI Active Level High -
AccTime 100 ms
For special requirement
EncoderPPR 0

I MotorPPR 51200

» Set the SlaveNo first. This is the axis number to be operated for this slave. Note:
When this SlaveNo is set to be 65535, it becomes a virtual axis.

» SubAxis is for configuring multiple axes on one slave, such as some multi-axis
motor drivers. Master card FirmWare Version needs to be 1.0.15 or above,
otherwise only ECAT-2094S is supported. Set 0 to Subaxis for the first axis of
motor driver; set 1 to Subaxis for the second axis; and so on.

» PPU: Pulses Per Unit, pulses of each unit. If you want to set the unit to

revolution, and every revolution requires 4194304 pulses, then set the PPU
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YV V V V V

>

to 4194304.

It should be noted that the unit of all PDO Entry in Table 3.6 needs to be pulse to
customize the PPU, and when the unit of PDO Entry (Table 3.6) of the driver is not
pulse, the PPU needs to be set to 1.

RxPDO TxPDO
607A Target Position | 6064 Position actual value
60FF Target Velocity | 606C Velocity actual value
Table 3.6
HomeMethod

HomeSpeed_SearchSw (speed for searching switch)

HomeSpeed_SearchZr (speed for searching index)

HomeAcc (acceleration)

DI Active Level:

Most drives define the active level of three axial sensors, LSN (OT-), LSP (OT+)
and HOME (ORG) as HIGH. Therefore, if the value of bit2 ~ bit0 of Digital Input
Object 0x60FD is 000b, all these three sensors are not triggered. However, the
Mitsubishi MR-JET-G-N1 servo drive takes a different definition as active LOW. It
means that the motor can move only when the lowest two bits of object 0x60FD are
"1". In order to let all kinds of servo drives work together under this utility, users
must set this as LOW for Mitsubishi drive and HIGH for other brands. For
programming, there is an API for setting the active level for a specified axis.

If drive define the active level as LOW, you need to confirm that Master card
version is 1.0.18 or above.

EncoderPPR (pulse per revolution of encoder which is defined for appending an
encoder to a stepper motor), Support ECAT-2091S/ECAT-2094S, only need to set
when Encoder is attatched.

MotorPPR (pulse per revolution of motor), Support ECAT-2091S/ECAT-2094S,
only need to set when Encoder is attatched.

AccTime (acceleration time)

2. Choose an axis node by clicking the right-hand mouse button; a small menu will pop-up.

Choose "add Axis" to add an axis after the last node. Click “insert Axis” to insert an axis

right after the current node. Click "delete Axis” to delete the selected axis.
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I=-Maotionconfig
)

add Axis
insert Axis
delete Axis

3. After editing an axis, any time you click E the changed contents are saving to file.

4. Click Bt to save the contents into a new parameter file.

Example: Following ECAT-2094S has 4 axes. Another servo drive is a standard CiA402
drive.

SlaveNo:0 SlaveNo:1
1

EtherCAT

ECAT-2094S

) Ethercat
driver and motor
Elavela u] D
f andu: RS ioh q Subdags O
| ponon - m. - trom | Em:aium 51?:0 =
[ i - MotePPR. | 51200 [

Hlavela 1

FFU 10000
Blavelo u] Eneode PR O
Bubdsds 2 MotoFFE. 51200
FEU  510W

ErnoodeFFR 1

MotoFFE. 51200

3.56.2. Motion Control Initialization Steps
1. After the user has completed the motion control parameter file editing step, click & on
the motion control initialization toolbar to open the edited parameter file.
2. Click @ will use this parameter file to initializing the every single-axis definition. To

configure groups for motion control, further steps need to be implemented.
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3.6. Motion Control Page

After the initialization of the motion control, the user can start to do motion control

operations. The motion control page includes two parts: (1) single-axis motion control page.

(2) Group motion control page.

3.6.1. Single-Axis Motion Control Page

| Slave Info| Motion Info | Device I/0 | PID Control | Diagnestics|

IServuOffI [ Al home ”MServuOFf]

[ MoveAbs ][ MoveRel H AlMoveAbs H AlMoveRel l

Axis NO. Slave No. CmdPositon Position Velodity Axis State AXis Error Driver Error  NOT  POT  ORG ALM  WAN  SVON VIR =
0 1-0 0.000 0.000 0.000 Standstil o] 0 a a ] 0 0 1
1 1-1 0.000 0.000 0.000 Disabled 0 0 0 0 0 0 0 0
2 1-2 0.000 0.000 0.000 Disabled 0 0 0 0 0 0 0 0
Group No. Group State Cmd Buffer Axis NO. =
0 Disabled 0 i
Axs | Group | Piot | 3D-Piot | Analysis | USER |
General & Parameter Axis Move

[ T ] l [ ] I Al Servo On ] Velocity: 1 Position: 1 [ Clear Pos ” Al Clear Pos

PPU:

Home Method:
Home Speed SW:
Home Speed ZR:

Home Acc:

1.000000 Set

37 Set

100000.00C Set

10000.000C Set

s oo |||

1000.0000C Set

[ Save parameters to File

100 ms Set

Set

Acc/Dec Time:

Acc/Dec Type: T-Curve «

[ Jog+ ” Jog- H MaveProfie ” ResetError l Graph

[ ChangePos ” ChangeVel ] [MChangePns] [ M{Ihangg 6

0 [ oo ] [ fotp Cam In

Gear In TableNo: 0 - Set CamTable

Master No: 1 *  Sync Source: Set Value « Master No: 0 = Sync Source: Set Value -

Ratio Num: 1 Ration Den: 1 Scaling: 1 TableNo: 0~ Rel/Abs: Rel ~
’ GearIn

I Geamal R -

ltem Description

(1)

Single-axis motion Information

(2)

Single-axis parameter settings

3)

Single-axis motion control function tests

(4)

Gear function settings and testing

()

Display of single-axis Position and Velocity

(6)

E-Cam function settings and testing
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Single-axis motion information

Axis No. Axis number
Position Axis position
Velocity Axis velocity

Axis State Axis state

Axis Error Axis last error

Drive Error Axis drive error
NOT Negative limit switch
POT Positive limit switch
ORG Home switch

ALM Alarm

WAN Warning

SVN Servo ON/OFF state
VIR Virtual Axis (when slave number is 65535)

Single-axis parameter settings

Choose an axis by clicking a axis number in the single-axis motion information panel.
Click the "Servo ON/OFF" button to enable or disable the drive.
Click the "Home" button to start homing of this axis.

Click the “Set” button to apply the change of parameters.

o b~ 0w Dd =

Parameters can be modified. After press Set, it will take effect. However, these changes

cannot save back to the configuration file.

Single-axis motion control functions

1. An axis is selected in the single-axis motion information panel, and it is enabled.
Set values of "Velocity” and "Position” parameters.
Click the "MoveAbs"” or "MoveRel” button to do a single-axis motion control test.

"MoveAbs" can move the selected axis in absolute position mode; while “MoveRel” is

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved. -71-



EtherCAT Master Software Manual

moving by a relative distance.
4. Clicking "Stop” or "QuickStop” button can stop this single-axis motion control test.

To control of all axes, set the velocity "Velocity" and "Position" parameters. Then click
the "All MoveAbs" or "All MoveRel" button to use the same parameter settings to
perform single-axis motion control for all axes. Click the "All Stop" or "All QuickStop"
button to stop all axes.

6. When the "Jog+" or "Jog-" button is pressed, the "Velocity" parameter is used to start a
movement with a specified velocity. Release button to stop this motion.

7. The edit box beside the loop and loop buttons is used for enter a loop humber. Set this
value first. When loop or loop All is clicked, the axis or axes will move back and forth

between the current position and the set position.

Gear function settings and testing

1. An axis is selected in the single-axis motion information panel, and it is enabled.

2. Setits "Master No" parameter. This master axis will be the reference axis.

Next, set the slave reference source. The reference source can be either the master's
command set value or the master's actual position value.

4. The electronic gear ratio is composed by a numerator and a denominator. Set the
numerator in the edit box with label "Ratio Num", and set the denominator in the edit
box with label "Ratio Den". Source value multiplied by the gear ratio will be the
reference command of the slave axis.

5. Next, click the "Gearln" button to start the gear motion. The state of the slave axis will
change into SyncMotion. After that, the slave axis will follow any motion of the master
axis with the gear ratio defined before.

6. Click the "Gearout" button will stop the synchronized motion. The state of the slave axis
will change from synchronized motion to be the continuous motion. If you want to stop
the gear motion, click the "Stop" or "QuickStop" button to stop this following motion

control.

eCam function settings and testing
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1. An axis is selected in the single-axis motion information panel, and it is enabled.

2. Set its "Master No" parameter. This master axis will be the reference axis.

3. Next, set the slave reference source. The reference source can be either the master's
command set value or the master's actual position value.

4. Next, Set the Scaling, TableNo and Rel/Abs to define how slave following master axis.

5. Next, click the "Camin" button to start the eCam motion. The state of the slave axis will
change into SyncMotion. After that, the slave axis will follow any motion of the master
axis by the definition in CamTable mentioned before.

6. If you want to stop the eCam motion, click the "Stop" or "QuickStop" button to stop this

following motion control.
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Display of single-axis Position and Velocity

1. Choose an axis by clicking a axis number in the single-axis motion information panel.
2. Click the “Graph” button.

X

h
Position:

Xrange:

2 ¥ Second

Y min:

| Stop |

| Start |

E Auto Range |

o il E

1.1000

0.9500

0.8800

0.7400

0.6200

0.5000

0.3800

0.2600

0.1400

0.0200

-0.1000
J6F0 3FT0  3B6T0 3970 4070 4170 4270 4370 4470 4570 4670 4770 4870 4870 5070 5170 5270 5370 5470 5570 5670

1.1000

0.9800

0.8500

0.7400

0.6200

0.5000

0.3800

0.2600

0.1400

0.0200

-0.1000
36T0 3770 3870 3570 4070 4170 4270 4370 4470 4570 4670 4770 4870 4870 5070 5170 5270 5370 5470 5570 5670

ms

fom  Desoipton

(1)
(2)
(3)
(4)
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3.6.2. Group Motion Control Page

Slave Info| Motion Info | Device 1/0 | PID Control | Diagnostics|

Axis NO. Slave No. CmdPosition Position Velodity Axis State Axis Errar Driver Error  NOT  POT  ORG  ALM WAN SVON VIR ||~
a 1-0 0.000 0.000 0.000 Disabled a a a a a a a a Q[
1 1-1 0.000 0.000 0.000 Disabled 0 0 0 0 0 0 0 0 0

2 1-2 0.000 0.000 0.000 Disabled 0 0 0 Q 0 0 0 0 o -
Group No. Group State Cmd Buffer Axis NO. -
0 Disabled 0 o i

\Axis | Group | Piot |3D:ﬁ0t|mﬂy§s|LBER| 7

Group Setup Move Line & Profie 3
Axis 1 - | AddAxis | Remove || UngroupAl ] Velocity: 1 Position: 1 Time: 1 Profile No.: 0 [ MovePNgaP
[ LineAbs_PV I LineAbs_PT I LineRel PV I LineRel_PT ]
Move Circular & Helical
Group Cmd Mode: Buffered = Set Velogity: 1 Center Pos: 0,1 Border Position: 1,1 End Position: 0,2

Direction: CW -

v [ose | o
EndRadius: 1
ms Set 2D 3D

Circular

Group AccDec Type: T-Curve Angle: 360 Pitch: 0 Normalzes Vector: 0,0,1

Group Acc/Dec Time: 100

Circular a

Stop

QuickStop

)

el s |

[ Abs_cp angle || Abs cPEp | AbsBPEP |

[ Abs_cp_Angle || Abs_crEp | AbsBPEP |

[ ReLcP Ange || RelcPEP | AbsBPEP |

[ ReLcP Angle || RelcPEP | AbsBPEP |

[ Helcabs
[ Helcrel

|| conicakieixabs |
| conicaelixrel |

| HelcAbs
| HelcRel

| | conicalHelxAbs |
| [ conicabelxRel |

‘ ltem Description ‘

(1)

Group motion information panel

(2)

Group motion parameter settings

(3) Group linear motion and Profile motion tests
(4) Group circular motion and helical motion tests
(5) Group stop function tests
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Group motion information panel

1.

The definition of each item is explained as follows.

fem Desoipion

Group No. Group number
GroupState Group state
Cmd Buffer The number of commands in command buffer

(Each group command buffer has a limited size. This item

shows the remaining commands in this group buffer.)

Axis No. All the axis numbers of this group is listed here

Group motion parameter settings

Select a specified group number in the group motion information panel.

If there is not any axis number in the group, the group state is disabled. User can select
the desired axis number from the "Axis No" and click the "Add" button to add this
specified axis number to the group. This process can be performed as many axes as
user wants to.

Click the "Remove" button can remove a specified axis number from the group.

Click the "Ungroup All" button can remove all axes from the group.

Click the “Set” button to apply settings.

Group linear motion control

1.
2.

Select a specified group number in the group motion information panel.

Set "Velocity" and "Position" parameters. Use commas to separate each position inputs.
For example, when starting two-axis linear interpolation moving in absolute position
method, users can input 50,100 in the position edit box to move the first axis to 50 and
the second axis to 100.

Next, click the "Line Abs" or "Line Rel" button to start the multi-axis linear interpolation
moving in absolute or relative mode.

While moving, click "Stop" or "QuickStop" to stop the group motion.
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Group circular motion control

Select a specified group number in the group motion information panel.

2. Set "Velocity", "Center Position", "Angle" parameters. Use the comma to separate the
data of center position.

3. Click the "Circular Abs" or "Circular Rel" button to start circular interpolation moving
according to your desired absolute or relative mode.

4. While moving, click "Stop" or "QuickStop" to stop the group motion.

ltem Description

CircAbs_CP_Angle Start group 2D circular interpolation motion by setting

a center position and an angle in the absolute mode.

CircRel_CP_Angle Start group 2D circular interpolation motion by setting

a center position and an angle in the relative mode.

CircAbs_CP_EP Start group 2D circular interpolation motion by setting
a center position and an end position in the absolute

mode.

CircRel_CP_EP Start group 2D circular interpolation motion by setting
a center position and an end position in the relative

mode.

CircAbs_BP_EP Start group 2D circular interpolation motion by setting
a border position and an end position in the absolute

mode.

CircRel_BP_EP Start group 2D circular interpolation motion by setting
a border position and an end position in the relative

mode.

3D CircAbs_CP_Angle | Start group 3D circular interpolation motion by setting

a center position and an angle in the absolute mode.

3D CircRel_CP_Angle | Start group 3D circular interpolation motion by setting

a center position and an angle in the relative mode.

3D CircAbs_CP_EP Start group 3D circular interpolation motion by setting

a center position and an end position in the absolute
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mode.

3D CircRel_CP_EP Start group 3D circular interpolation motion by setting
a center position and an end position in the relative

mode.

3D CircAbs_BP_EP Start group 3D circular interpolation motion by setting
a border position and an end position in the absolute

mode.

3D CircRel_BP_EP Start group 3D circular interpolation motion by setting
a border position and an end position in the relative

mode.

Group helical motion control

1. Select a specified group number in the group motion information panel.

2. Set"Velocity", "Center Position", "Angle", "Pitch" parameters. Use a comma to separate
the two inputs of the center position.

3. Click the "Helical Abs" or "Helical Rel" button to start a helical interpolation motion
according to your desired absolute or relative mode..

4. While moving, the group motion can be stopped by clicking "Stop" or "QuickStop".

ltem Description

Helical Abs Start the helical interpolation motion of a group in the

absolute mode.

Helical Rel Start the helical interpolation motion of a group in the

relative mode.

3D Helical Abs Start the 3D helical interpolation motion of a group in

the absolute mode.

3D Helical Rel Start the 3D helical interpolation motion of a group in

the relative mode.
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agn
3.6.3. Show Position Page
Slave Info | Mation Info | pevice /0|
Axis NO. CmdPosition Fosition Velocity Axis State Axis Error Drive Error NOT POT ORG ALM WAN SVN VIR *
0 0.000 0.133 1.0  DiscMotion 0 0 0 0 o 0 0 1 i 3
¥ 0.085 0.093 0.0 DiscMotion 0 0 0 0 o 0 0 1 i
s 0.095 0.096 10  DiscMotion 0 0 0 0 o 0 0 0 i
3 0.095 0.096 1.0 DiscMotion 0 0 0 0 o i i i 1 [
Group MNo. Group State Cmd Buffer AxisNO, =
0 Disabled 0 l:‘
1 Disabled 0 =
[wds | Group | Fiot |
1000.0000 minx; (@558 (@) Multi Axis with time
s Static nc
— || Axis:0 7
minY: Axis: 0 R [T Axis: 1 |
= = =
max': BxdsY: 0 % Alr!s.z i
[ Axis:3
Elass:4
0.0000 [ axis:s
[FAxis:6
[ axis:7
[ Axis:s
[ Axis:a
[ o
[ Gexrpor | ot
— [ Axis: 11
iz
-1000.0000 ] A
A : ™ | ) Bow :

ltem Description

(1)

Motion position display area

This plot can be determined by (3) or (4).

(2)

Motion position range and scaling settings

(3)

Select "X-Y" plot for (1) and choose axis for X and Y

(4)

axes for this plot.

Select multiple axes Position vs. Time plot and choose

Motion position display area

ltem Description
minX minimum value of x-axis
maxX maximum value of x-axis
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minY minimum value of y-axis
maxY maximum value of y-axis
X-Y display

1. Setthe X axis and Y axis to observe their 2D position variation through time.

multiple axes display

1. Check axes that you are interested in; and then you can observe position vs. time of

these axes
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3.6.4. 3D Show Position Page
Motion Info ,mlm‘

Axis MO, CmdPosition Position Velodity Axis State Axis Error Drive Error NOT POT ORG ALM WAN SVON VIR *
o 0.000 0.000 0.0 Standstill 1} o o o o o o o 1=

1 0.000 0.000 0.0 Standstil 1} 0 0 0 0 0 0 1

2 1000.000 1000.000 0.0 Standstil '} o o o o o o o i

3 0.000 0.000 0.0 Standstil a 0 0 0 0 0 0 0 1=
Group Mo. Group State  Cmd Buffer . Axis NO.
0 Standby 0 0,1,2,3,4,5, U
1 Disabled a I

| #xis | Group | Plot | 3D-Plat |
Zoom X¥-Z PLOT-3D
wmanne] z
A 1 - 1 0.0,0.0,1000.0
|
o AxisZ: 2 -
==,

Reset & Clear Resume & Suspend

) | e

||
"o

Note: Only show data within an hour.

ltem Description

(1) Zoom In/Out
(2) Reset/Clear
(3) Axis Setting
(4) Resume/Suspend the plotting

(5) Motion position display area

Zoom In/Out

| ZFoom In x10 | 10X Zoom In

| Zoom Qut x10 | 10X Zoom Out
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AN
Auto Zoom In/Out
| Auto Focus | Auto Focus
Reset/Clear

H Description
Reset Motion position display area
Clear Plot

Clear Motion position display area

X-Y-Z Axis Setting
\Item— Description
Axis¥: 0 - Setting of X-Axis
Axigy: 1 - Setting of Y-Axis
AxisZ: 2 - Setting of Z-Axis

Motion position display area

Horizontal and Vertical movement: press middle mouse button and drag.
Rotation around X-Axis and Y-Axis: press left mouse button and drag.

Zoom IN/Out: press right mouse button and drag.
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—/A
3.7. Device I/O Operation Page

Switch to the device I/O operation page as shown below. These are local 1/0 provided

by the Master card, not EtherCAT 1/0.The description of each control item is shown in the
following table.

Slave Info | Motion Info | Device /0 |
e
[Elat
‘ Item H Description ‘
(1) Device DO control
(2) Device DI control
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3.7.1. Device DO control operation step
1. Click the "Set" button to write the data for all DO channels.
2. Click the "Get" button to get the DO settings. If the "Bit" option is selected, enter the bit
number in the edit box and click the "Get" button to get the bit value of the specified bit

number.

3.7.2. Device DI control operation step
1. Click the "Get" button to get the DI data. If the "Bit" option is selected, enter the bit

number in the edit box and click the "Get" button to get the bit value of the specified bit

number.
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A\
3.8. PID Control Page

After the user start and successfully enter EtherCAT operation task, the user can test
PID Controller.

3.8.1. PID Control Page

shave Info | Motion Info | Device /0| PID Control
PID Parameter
PID NO. Simulate Enable SetPointValue Kp 2.000
0 Y  Enable v Enable ~ 3 Ki 15.000 e
set | [ st | [ st | e
— o
! PID Controller
i Interval 1
i In_slaveMo 0 In_Offsetyte ° In_bitSize 16 In_ScaleGain 1000 In_ScaleOffset 0,000
Out_slavelo g Out_OffsetByte 0 Out_bitSize 16 Out_ScaleGain 1000 Out_ScaleOffset 0.000 Output MaxValue  32767.000 Qutput MinValue -32768.00C
Plot Parameter
15.0000
Ymin  -15
o | [ mw |
——- Control QutPut Errar
'15'00000 100 ——- Process Vzrizble —— SetPoint Value
‘ item H Description ‘
(1) Status of PID Controller
(2) Parameters of PID Controller
(3) Input/output module settings for PID Controller
(4) Plots for PID Controller
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Status of PID Controller

PID No. PID Controller Number

Simulate Enable simulation or not

Enable Activate PID Controller or not

SetPointValue Setting the Setpoint value (i.e. system command)

Parameters of PID Controller

1

2.
3.
4

Choose PID Controller Number.

Set PID Controller Input module and Output Module. Refer to (3).

Set PID Parameters.

Set Simulate value as "Enable" to activate simulation. Set Simulate value as "disable"
will activate the measurement and control function of the Input module and Output
Module, respectively.

Set Enable as "Enable" to activate PID Controller. "Disable" will stop PID control.

Input/output module settings for PID Controller

item Description

Interval Control Interval of PID Controller , Unit: EtherCAT
CycleTime

In_slaveNo Measuring channel is located in this slave module

In_OffsetByte TxPDO Offset of the measuring channel

In_bitSize Data size of this measuring channel, Unit: bit

In_ScaleGain Scale gain for conversing digital value into physical value

In_ScaleOffset Scale offset for conversing digital value into physical value

Out_slaveNo Control output channel is located in this slave module

Out_OffsetByte RxPDO Offset of this control output channel

Out_bitSize Data size of this control output channel , Unit: bit
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Out_ScaleGain

Scale gain for conversing physical value into digital value

Out_ScaleOffset

Scale offset for conversing physical value into digital value

Output MaxValue

Maximum Limitation of Control Output

Output MinValue

Minimum Limitation of Control Output
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3.9. EtherCAT Diagnostic

Show error counter after entering OP mode.

3.9.1. EtherCAT Diagnostic Page

Diagnostic
o a—
NO. Slave Name. Port0 Rx Err Port1Rx Err Port2 Rx Err Port3Rx Err Port0 Lost Link Port1 Lost Link Port2 Lost Link Port3 Lost Link Portd C
0 MADLNOSBE 00h 00h 00h 00h 00h 00h 00h 00h 00h
1 ECAT-20915 00h 00h 00h 00h 00h 00h 00h 00h 0ch
2 ECAT-2011H 165.E./8Di... 00h 00h 00h 00h 00h 00h 00h 00h 00h
3 ECAT-2024 4Ch. Ana. ...  00h 00h 00h 00h 00h 00h 00h 00h 00h
4 ECAT-2028 8Ch. Ana. ... 00h 00h 00h 00h 00h 00h 00h 00h 00h
5 ECAT-2060, DC Sync., ... 00h 00h 00h 00h 00h 0oh 00h 00h ooh
| Dagnosti |

Sl Ervar. Counter Error Counter  Max:ffh

Port2 Lost Link Port3 Lost Link Port0 CRC Err Port1 CRC Err Port2 CRC Err Port3 CRC Err Port0 Fw CRCErr  Port1Fw CRCErr  Port2Fw CRCErr  Port3 Fw CRC Err

00h 00h 00h 00h 00h 00h 00h 00h 00h 00h

00h 00h 0oh 00h 00h 00h 00h 00h 00h 00h

00h 00h 0ch 00h 00h 00h 00h 0oh 00h 00h

00h 00h 00h 00h 00h 00h 00h 00h 00h 00h

00h 00h 00h 00h 00h 00h 00h 00h 00h 00h

00h 00h 0Ch 00h 00h 00h 00h 00h 00h 00h

Fig. 3.4
Table 3.7
‘ item H Description ‘
(1) Clear error counter.
Maximun value of error counter : 255(Dec) 0xff(Hex)

(2) Invalid frame(Rx) error counter

(3) Link lost error counter

4) Invalid frame (CRC) error counter

(5) Forwarded CRC error counter
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3.9.2. Hardware Diagnostic Procedure

Invalid frame(Rx)
Invalid frame (CRC)

A change of RX/CRC Error Counters indicates that the hardware signal received was

corrupted and that the carried data will be discarded.

Most likely reasons for signal corruption are:

» External EMC disturbances (usually sporadic counter increment)

» Damaged devices or interconnections (usually fast and systematic counter increment)

RX Errors:

« Correspond to individual invalid symbols

 Can occur both within and outside frames (when occurring within frames, they represent

usually also Frame Errors)

CRC Errors:

* Correspond to frames whose overall bit sequence was corrupted

 Can occur only within frames

First port reporting RX/CRC Error Counter # 0 - most likely problem location
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Slave3 PortO(IN) Slave2 PortO(IN)  Slavel PortO(IN)  Slave0 PortO(IN)g
Slave? Port1(OUT) Slavel Port1{OUT) Slave0 Port1(OUT)

Master

slaveno.  Porto RxErr Portl Rx Err Port2 Rx Err Port3 Rx Err

i slaveo 00h 8t 00h 00h
¥ |slavel dah 00h 00h ooh
5 " |slavez  “ooh 00h 00h ooh

ECAT-2011H slaves 00h 00h 00h 00h

ot ECAT-2028
ECAT-2045-32  ECAT-2051-32

Slave3 Slave2 Slavel Slave0

Check the following hardware aspects:

» Check cable between detected and previous slave:

- EtherCAT cable is routed near to power cables or noise sources

- Self-made cable connectors have been badly implemented

- Cable is not properly shielded

» Check detected and previous device:

- Not suitable power-supply (for example, low LVDS current)

- Devices don’t share the same ground potential

* Try to replace/swap devices at two ends of the detected location, in order to check if errors

are related to a specific device part.
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As external EMC disturbances are asynchronous with the communication, both Rx and CRC

Errors should be counted in this case (even if their ratio can vary).

Completely unbalanced counter values (many Physical Layer Errors with no Frame Errors,
or many Frame Errors with no Physical Layer Errors) could instead indicate an internal

device issue: replace the devices could be therefore the first suggested step in this case

Link lost

An increment in a Lost Link Counter indicates an interruption in the hardware

communication.

Most likely reasons for link loss are:

* Temporary or permanent device power-supply loss, or device reset.

» Damaged cables or connectors or poor/oxidized contacts

 EMC disturbances
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4. .Function Overview

4.1. Device Operation Flow

As shown in Figure 4.1, the user can call the GefDeviceCnt function to find out how
many devices (cards) can be used. Each device should have a unique Card ID. The Card ID
is set by four-bit dip-switch on the Master card. Then, according to the Card ID, call
OpenDevice function to open that device. After this device is opened, the EtherCAT cyclic
communication does not start yet. Some basic device operation functions should be used to
configure the communication before the cyclic communication can be started.

At first, the user can use GetDeviceState to get the current states of the EtherCAT
network. These states include the number of currently connected slaves, the AL status,
network link status, etc. Next, the GetS/avelnfo function can be called for each slave to get
the slave information. If some SDO objects need to be read/written, the GetlSlaveSdoObject
and SetS/aveSdoObject functions can be used for these purposes. These functions will do
acyclic communication through EtherCAT Bus.

Before starting the operation task of EtherCAT, please use the utility program to create
and edit at least one EtherCAT network information file and write the system information into
the device. Then, in your program, call StartDeviceOpTask function to start the EtherCAT
operation task. This function will command slaves to enter into the OP state. The user can
use GetDeviceState to get the current states. If there is no error and the AL state reaches
OP, the PDO cyclic data communication is on. Motion control operations can be configured
and started. To stop the EtherCAT communication, SftopDeviceOpTask function must be

called. To close the device operation (close a card), use CloseDevice function to do it.
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e

ECAT GetDeviceCnt (AFPI)

Get Max Device
Count

Open Device

ECAT OpenDevice (AFI)

"
4

ECAT GetDeviceState (API) ECAT_GetSlavelnfo (API)
ECAT_StartDeviceOpTask (API) EFCAT GetSlaveSdoObject (AP
ECAT StopDeviceOpTask (API) ECAT SetSlaveSdoObject (API)

[ |
End Operation N

Close Device

ECAT_CloseDevice (API)

Start OP Task Device Ne

Informatio
Utility

Yes

Networkinfo No.01.

Configure Network

Information
ECAT_StartDeviceOpTask (AFI)

Networkln'fo No.Max

Download

——No
ECAT GetDeviceState (AFI)
No
Yes Stop OP Task Check PreOP
1
¥ ¥ ECAT StopDeviceOpTask (API) ECAT. GetDeviceState (AP])
Iy
Slave Operation Motion Control
T ]
No. top OP Task Y

Figure 4.1
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4.2. Slave Operation Flow

As shown in Figure 4.2, Slave operation can be divided into two parts. First, do the
basic operation of the device. The GetSlavelnfo, GetSlaveSdoObject, SetSlaveSdoObject
functions are provided. Next, make EtherCAT communication enter into OP state; then

read/write functions of RxPDO, TxPDO can be called to get/set object values.

( Start ):

No - Device
- Operation
End Device Operation ? No Start OP Task?
Yes
Yes Yes
Start OP Task
C = O
ECAT StartDeviceOpTask (AP} PreOP?

Check PreOP

v
ECAT GetDeviceState (AFI)

ECAT GetDeviceState (AP/)
No
A

Slave Information SDO Read/Write RxPdo,TxPdo Read/Write

ECAT SetSlaveRxPdoData (API)
ECAT_GetSlaveRxPdoData (APY)
ECAT GetSlaveTxPdoData (APl

ECAT_GetSlaveSdoObject (APY)

S e ECAT. SetSlaveSdoObject (AP))

|
Stop OP Task
No. Stop OP Task? Yes
ECAT_StopDeviceOpTask (AP])

Figure 4.2

Copyright © 2018 ICP DAS CO., Ltd. All Rights Rese



EtherCAT Master Software Manual

\ X

4.3. Motion Control Flow

4.3.1. Motion Control Initialization
As show in Figure 4.3, before starting the motion control operation, the initialization
operation needs to be performed first. The initialization will assign different axis numbers to
specified slaves. The device performs motion control according to those axis numbers.
Call Mcinit function to initialize the motion control. If the initialization is successful, the
user can start various motion operations, such as axis homing, axis operation (single axis

motion functions), axis error processing and group operation (multi-axis motion functions).
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F

\

( Start

v

Device
° Operation
End Device Operation ? 0 Start OP Task?
Yes Yes

T S Sunop k|

ECAT StartDeviceOp Task (API) Yes
A4
Check OP Task _ No PreOP?
ECAT GetDeviceState (AF])
No X
Check PreOP
ECAT GetDeviceState (API)
Slave Information 4
ECAT GetSlavelnfo (APD)
*Stepper Refer to
STEPPER_MOTOR
4_AXIS_STEPPER_MOTOR
STEPPER MOTOR refer to: Slave Type = CiA402 ? o Check Another
ECAT-2091S Slave Type = *Stepper ? Slave
4_AXIS_STEPPER_MOQTOR refer to:
ECAT-2094S Yes
Moton Control Initialize
ECAT Melnit (APY)
|
Ll
v v v v
N
° Axis Axis Axis Error Group
Operation Homing Process Operation
I I I I
Stop OP Task
Stop OP Task? .
ECAT StopDeviceOpTask (API)
Figure 4.3
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4.3.2. Axis Motion Control

As shown in Figure 4.4, users need to configure various parameters before performing
single-axis operation. After setting these parameters, the user can call McGetAxisState to
get the state of an axis. If the state is Standstill, it means that axis is currently stopped and
ready to receive a new motion command. After successfully calling a motion function, the
axis state will change from the current Standstill state to a suitable state, such as Discrete
Motion, Continuous Motion, or Synchronized Motion. If the state is in either one of these
three states, it indicates that axis is moving.

When an axis is moving, the user can call stop functions to stop its motion. Only when
the axis state changes to Standstill a new motion command can be issued again. If any error
occurs while moving, the state of that axis will change to ErrorStop. In ErrorStop state, users

need to deal with this error.
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Start

T

/A
)

ECAT McSetAxisServoOn (API)
ECAT McSetAxisPPU (API)
ECAT_McSetAxisAccTime (AP
ECAT._McSetProfileData (API)

A4

Axis Motion Control

ECAT_McAxisStop (APL)

ECAT_McAxisErrorReset (API)

ECAT McAxisQuickStop (APl
ECAT_McAxisMoveAbs (AP
ECAT_McAxisMoveRe! (API)
ECAT McAxisMoveVel (API)
ECAT McAxisGearin (API)
ECAT McAxisGearOut (API)
ECAT_McAxisMoveProfile (APl

Get Axis State

I

ECAT_McGetAxisState (API)

ECAT_McAxisStop (API)
ECAT McAxisQuickStop (API)

Standstill

Yes

Axis Motion Control

ECAT McAxisMove... (AP

Discrete Motion
Continuous Motion
Synchronized
Motion

Get Axis Status & Parameter

ECAT McGetAxisState (AP
ECAT McGetAxislastFrror (API)
FCAT_MecGetAxisDriveError (API)
ECAT McGetAxisActualPos (AP
ECAT McGetAxisActualVel (API)
ECAT. McGetAxisDI (API)
ECAT_McGetProfileData (API)

/

A 4

No/

Stopping

o

Get Axis State

ECAT McGetAxisState (API)
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4.3.3. Axis Homing

As shown in Figure 4.5, before starting homing of an axis, parameters such as the
home method, home speed, home acceleration, home offset and so on must be set. In
single-axis motion control, McGetAxisState function can be called to get axis state. If the
state is Standstill, that axis is currently stopped and ready to receive a new motion command.
After successfully calling homing function, the axis status changes from the Standstill to the
Homing. It indicates the axis is homing now.

The user can call the stop function to stop the axis homing. When the axis state
changes from Homing to the Standstill, a new motion command can be issued. If any error
occurs while homing, the state of the axis will be changed from Homing to ErrorStop. In this

state, users need to deal with this error.
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( Start

Set Axis Home Parameter

ECAT McSetAxisHomeMethod (API)
ECAT MeSetAxisHomeSpeed (API)
ECAT McSetAxisHomeAcc (API)
ECAT_McSetAxisHomeOffset (API)

Get Axis State

FCAT McGetAxisState (API)

Standstill

Yes

Start Axis Home

ECAT McAxisHome (API)

ECAT_McAxisStop (AP 47/ Homing /4 No
ECAT McAxisQuickStop (API)

A 4

Get Axis State
No Stoppin
/ pping ECAT McGetAxisState (API)

No Errot Stop
=I Yes
Yes v
l Axis Error
Process
( End )
Figure 4.5
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4.3.4. Axis Error Process

As shown in Figure 4.6, when the axis state is ErrorStop, McGetAxisLastError function
can be used to get the error code. From the error code, the cause of error can be determined.
The error handling includes two parts: (1) If the error is not a servo drive error, the user can
call McAxisErrorReset to clear the error. The axis state will be changed from ErrorStop to
Standstill. (2) If the error comes from a servo drive, McGetAxisDriveError function can be
called to get the drive's error code, and then call McAxisErrorReset to clear its error. Some
servo drive errors can be cleared by the reset command; but some cannot.

If the reset command does not change the axis state back to Standstill, please restart
(turn the power off than on) the servo drive to clear its error. When restarting the drive, a
communication error will occur. Please refer to chapter "4.4 Communication error handling

flow", after the network status to return to "OP", call McAxisErrorResetto clear axis error.
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Get Axis State

ECAT McGetAxisState (API)

Error Stop

Get Axis Last Error

ECAT McGetAxislastError (API)

v

Check Axis
Error Code
Axis Error Reset Get Axis Drive Error
No-
ECAT McAxisErrorReset (API) ECAT McGetAxisDriveError (API)
Check Drive
Error Code
No Clear Error

Axis Error Reset

ECAT_McAxisErrorReset (API)

ac ac
e e

e

Figure 4.6
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4.3.5. Group Moving

The user can use the group motion control to do the multi-axis interpolation motion.
Before using the group motion, the user needs to create a group and add axes to it.
McAddAxisToGroup function can add an axis to the specified group; McRemoveAxis
function can remove an axis from the specified group; McUngroupAllAxes function can
remove all axes from the specified group. After a group is created and has enough axes to
do some multi-axis motion, users can use group motion commands to do applications, as
shown in Figure 4.7.

McGetGroupState function can get the state of a group. If the state is Standby, the
group motion is currently stopped. Users can issue a new motion command. Immediately
after a motion function is successfully called, the group state changes from Standby to
Moving.

Users can call stop functions to stop the group motion. When the stop command is
completed, group state will change from Moving to Standby. In Standby state, the group is
ready for executing another motion command. If any error occurs while moving, the state of
that group will change from Moving to ErrorStop. In this state, users have to deal with this

error.
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( Start >
ECAT_McAddAxisToGroup (API)
ECAT McRemoveAxisFromGroup

(APl
ECAT McUngroupAliAxes (API)

A4

Set Group Parameter Group Motion Control Get Group Status &

ECAT McGroupStop (APD Pl
ECAT.McSetGroupCmadMode (APJ) ECAT_McGroupQuickStop (AFI)
p Af,cie,ggﬁpfcfn;e?ﬁpy) ECAT. McGroupMoveLineAbs (AP) ECAT McGetGroupState (AP)
- ECAT McGroupMovelineRel (API) ECAT McGetGroupCmdBuffer (APl

ECAT_McGroupMoveCircularAbs (AP
ECAT_McGroupMoveCircularRe! (API)
ECAT McGroupMoveHelicalAbs (AP
ECAT_McGroupMoveHelicalRel (API)
ECAT_McGroupMoveProfile (APl

Get Group State

ECAT_McGetGroupState (AP

Standby
Yes

Group Motion Control

ECAT_McGroupMove... (API)

FECAT McGroupStop (AP]) ‘7/ Moving / < No
ECAT McGroupQuickStop (API)

!

Group Motion Control
No Stopping
ECAT McGroupMove... (API)

Yes
4

l Axis Error
Process

g
\

Figure 4.7
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4.4. Communication error handling flow

)

v
Device o
Operation
Start OP Task? o End Device Operation ? >«

Yes

Start OP Task
ECAT_StartDeviceOpTask (API) C End >

m

FCAT_GetDeviceState (API)

No

OP Task?

Power Reset
Time Out? Yes—p Reset the Power of all
slave modules

ECAT GetDeviceState (API)
o . <
Set a timer
Yes

M
|

A A4

Slave Operation Motion Control

S

No

Check PreQP
Stop OP Task? Ye ] ]
ECAT._StopDeviceOpTask (AP ECAT. GetDeviceState (AP])

Figure 4.8
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Step 1: Use ECAT_StartDeviceOpTask to enter the EtherCAT operation task.

Step 2: Use ECAT_GetDeviceState to read the current EtherCAT network status, and wait
until the current EtherCAT network status is "OP" status. When the "OP" status is
reached, record the current WC (Working Counter) and the number of slaves.

Step 3: After the network status is "OP", unless ECAT_StopDeviceOpTask is used to return
to "PreOP" status, the network status should be "OP" status. Therefore, you need
to use ECAT_GetDeviceState to periodically check whether the current EtherCAT
network status is "OP" state, if the current state is not "OP", go to step 6.

e At the same time, compare whether the current WC is the same as the WC
recorded in step 2.

*  When the number of slave stations is different from the number of slave stations
recorded in step 2, it means there is a disconnection. After the connection is
restored, go to step 6.

Step 4: After the network status is "OP", users can start to read and write DIO and use
motion control functions.

Step 5: Go back to step 3.

Step 6: When a communication problem occurs, the current network status deviates from
"OP", or WC changes, or the number of slave stations changes. When communication
returns to normal, the network status will change to "OP" again, and the WC will be the
same as the WC recorded in step 2, go to step 3.

* However, some modules may fail to return to the "OP" state after communication
fails, or the WC cannot return to the WC recorded in step 2. The user can set a
timer, and the communication cannot be resumed when the state continues for a
period of time, go to step 7.

* Users can use the Master card application program to test the recovery time.

Step 7: Reset Power off all slave module, then go to step 6, wait for the network status to

return to "OP".
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4.5. Use motion Library in Windows

4.5.1. For Visual Studio

1. Create a new project, Select File->New->Project.

2. Right-click the project node in Solution Explorer and choose Properties to open the

property page dialog box.

BEF HEE BARV) ZEP) BE(B) EHD) TWINCAT PLC  /MAM)  SQLUQ TEM  AEHE©S DRN
" PR _e-o B-D-aAWd X
% ; MR Q@ MFCApplication2Dlg.cpp* ® X
;?b - * “ion2Dl
g & % emu e —
B Axgs ) (Rect rect;
. GetClientRect(&rect);
=
HEQ) int x = (rect.Width() - cxlcon + 1) / 2;
. & Ef BBN) int y = (rect.Height() - cylcon + 1) / 2:
N iy #E=() ,
bow  BEEREERS I/ R
dc.Drawlcon(x, y, m_hlcon);
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Configuration Properties->Linker->Input->Additional

libecatdevice.lib file in additional dependencies.
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5.Device Operation Functions
5.1. ECAT_GetDeviceCnt

Description:
Get the number of available devices(ECAT-M801).

o
I =

CardID

Syntax:
int32_t ECAT_GetDeviceCnt (uint16_t *DeviceCnt, uint8_t CardID[])

Parameters:
Name Type IN or OUT | Description
DeviceCnt uint16_t | OUT number of available devices
CardID uint8_t* | OUT Card ID of each device
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceCnt, i;

uint8_t CardID[CARD_DEVICE_NO_MAX];

ret = ECAT_GetDeviceCnt(&DeviceCnt, CardID);

if(ret < 0)
{
printf("Failed to get device count:%d\n", ret);
}
else
{
printf("Device Count%u \n", DeviceCnt);
for(i=0;i< DeviceCnt;i++)
{
printf("Cardld[%u] = %u \n", i, CardID[ i ]);
}
}
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5.2. ECAT_OpenDevice

Description:
Open a device with the specified Card ID.
Note: (1)A card can only be opened by one progress. If other progresses open the card
while the card is opened, return -1304.
(2) If the -1211 is returned, it means that the PC may have gone to sleep, or the
PC has turned on the fast boot, please do not sleep and
Turn the fast boot off, restart the PC and then open the card.
(3) If the return is -1206, it may be because the Master card has not been
initialized yet, please open the card after the PC is turned on for 1 minute.
If you have been unable to open the card, please turn off the PC (please
ensure that the shutdown process is completed, do not "restart" PC)After shut
down, turn it on again, wait for 1 minute and open the card. If it still doesn't

work (return -1206), please contact customer service staff.

Syntax:
int32_t ECAT_OpenDevice(uint16_t DeviceNo)

Parameters:
Name Type IN or OUT | Description
| DeviceNo | uint16_t | IN | Device number (Card ID) |
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

ret = ECAT_OpenDevice(DeviceNo);

if(ret < 0)
{
printf("Failed to open device:%d\n", ret);
}
else
{
printf("Open device successfully! \n");
}
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5.3. ECAT_CloseDevice

Description:
Close a device (card) with the specified Card ID.

Syntax:
int32_t ECAT_CloseDevice(uint16_t DeviceNo)

Parameters:
Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_CloseDevice(DeviceNo);

if(ret < 0)
{
printf("Failed to close device:%d\n", ret);
}
else
{
printf("Close device successfully! \n");
}
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5.4. ECAT_GetDeviceSerialNo

Description:
Get the hardware serial number.

Syntax:
int32_t ECAT_GetDeviceSerialNo(uint16_t DeviceNo, uint8_t *SerialNo)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
Hardware serial number (array size is 8
SerialNo uint8_t* | OUT
Bytes)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint8_t SerialNo[&];

ret = ECAT_GetDeviceSerialNo(DeviceNo, SerialNo);

if(ret < 0)
{
printf("Failed to get device serial No.:%d\n", ret);
}
else
{
printf("serial number = %x %x %x %x %x %x %x %x\n",
SerialNo[0],SerialNo[1],SerialNo[2],SerialNo[3],
SerialNo[4],SerialNo[5],SerialNo[6],SerialNo[7]);
}
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5.5. ECAT_GetDIIVersion

Description:
Get the dll version.

Syntax:
int32_t ECAT_GetDIIVersion(char *Version, uint16_t *Size);

Parameters:
Name Type IN or OUT | Description
Version char* ouT dll version
Size uint16_t | OUT size of Version Unit:byte
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

char Version[512];

uint16_t size;

ret = ECAT_GetDIIVersion(Version, &size);
if(ret < 0)

{

printf("Failed to get dll version:%d\n", ret);
}

else

{

printf("dll version = %s\n", Version);
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5.6. ECAT_GetFirmwareVersion

Description:

Get the firmware version.

Syntax:
int32_t ECAT_GetFirmwareVersion(uint16_t DeviceNo, char *Version, uint16_t *Size);

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
Version char* ouT firmware version
Size uint16_t | OUT size of Version Unit:byte
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
char Version[255];
uint16_t size;

ret = ECAT_GetFirmwareVersion(DeviceNo ,Version, &size);

if(ret < 0)
{
printf("Failed to get firmware version:%d\n", ret);
}
else
{
printf(“firmware version = %s\n", Version);
}
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5.7. ECAT_GetDeviceDI

Description:
Get the on-board digital input data of the specified device. These digital inputs have
nothing to do with EtherCAT bus.

Syntax:
int32_t ECAT_GetDeviceDI(uint16_t DeviceNo, uint32_t *Value)

Parameters:
Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
Digital input data (only lower 13 bits are
Value uint32* ouT
available)

Return:
0: Success.
Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint32_t Value;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_GetDeviceDI(DeviceNo, &Value);
if(ret < 0)
{

printf("Failed to get device DI:%d\n", ret);
}

else

{
printf("DI:%u! \n", Value);
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5.8. ECAT_GetDeviceDIBit

Description:

Get a bit state of a device's on-board digital input.

Syntax:
int32_t ECAT_GetDeviceDIBit(uint16_t DeviceNo, uint16_t BitNo, uint32_t *Value)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
BitNo uint16 IN Bit number (0 ~ 12)
Value uint32* ouT Bit data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint32_t Value;

uint16_t BitNo = 2;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_GetDeviceDIBit(DeviceNo, BitNo, &Value);

if(ret < 0)
{

printf("Failed to get device DI:%d\n", ret);
}
else
{

printf("DI_Bit[%u]:%u! \n", BitNo, Value);
}
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5.9. ECAT_GetDeviceDO

Description:
Get the on-board digital output data of a specified device.

Syntax:
int32_t ECAT_GetDeviceDO(uint16_t DeviceNo, uint32_t *Value)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
Digital output data (only lower 13 bits are
Value uint32* ouT
available)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint32_t Value;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_GetDeviceDO(DeviceNo, &Value);
if(ret < 0)
{

printf("Failed to get device DO:%d\n", ret);

}

else

{
printf("DO:%ul \n", Value);
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5.10. ECAT_GetDeviceDOB:it

Description:

Get a bit state of a device's on-board digital output.

Syntax:
int32_t ECAT_GetDeviceDOBit(uint16_t DeviceNo, uint16_t BitNo, uint32_t *Value)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
BitNo uint16 IN Bit number (0 ~ 12)
Value uint32* ouT Bit data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint32_t Value;

uint16_t BitNo = 2;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_GetDeviceDOBIt(DeviceNo, BitNo, &Value);

if(ret < 0)
{

printf("Failed to get device DO:%d\n", ret);
}
else
{

printf("DO_Bit[%u]:%u! \n", BitNo, Value);
}
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5.11. ECAT _SetDeviceDO

Description:
Set the on-board digital output data of a device.

Syntax:
int32_t ECAT_SetDeviceDO(uint16_t DeviceNo, uint32_t Value)

Parameters:
Name Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
Digital input data (only lower 13 bits are
Value uint32 IN
available)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint32_t Value = 0x000F;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_SetDeviceDO(DeviceNo, Value);
if(ret < 0)
{

printf("Failed to set device DO:%d\n", ret);

}

else

{
printf("DO:%ul \n", Value);
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5.12. ECAT _SetDeviceDOBit

Description:

Set a bit data of a device's on-board digital output.

Syntax:
int32_t ECAT_SetDeviceDOBit(uint16_t DeviceNo, uint16_t BitNo, uint32_t Value)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
BitNo uint16 IN Bit number (0 ~ 12)
Value uint32* IN Bit data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint32_t Value = 1;

uint16_t BitNo = 2;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_SetDeviceDOBIt(DeviceNo, BitNo, Value);

if(ret < 0)
{

printf("Failed to set device DO:%d\n", ret);
}
else
{

printf("DO_Bit[%u]:%u! \n", BitNo, Value);
}
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5.13. ECAT_SetDeviceEncProperty

Description:

Set the on-board encoder mode of a device.
Syntax:
int32_t ECAT_SetDeviceEncProperty(uint16_t DeviceNo, uint16_t EncNo, uint8_t Mode,

uint8_t InvertCnt, uint8_t LPF)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)

EncNo uint16_t IN Encoder interface channel number (0 ~ 1)
Encoder Mode
1: CW/CCW

Mode uint8_t IN
2: Pulse/Dir
3: A/B Phase

InvertCnt uint8_t IN Invert the counting direction
Low pass filter

LPF uint8_t IN
(As shown in Table 5.1)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 5.1: Low Pass Filter Definition

Macro Definition Value Description

DEV_ENC_LPF_4_MHZ 0 4MHz

DEV_ENC_LPF_3P6_MHZ 1 3.6MHz
DEV_ENC_LPF_1P8_MHZ 2 1.8MHz
DEV_ENC_LPF_950_KHZ 4 950KHz

DEV_ENC_LPF_480_KHZ 8 480KHz
DEV_ENC_LPF_240_KHZ 16 240KHz
DEV_ENC_LPF_120_KHZ 32 120KHz
DEV_ENC_LPF_60_KHZ 64 60KHz
DEV_ENC_LPF_30_KHZ 128 | 30KHz

[C/IC++]

int32_t ret;

uint16_t EncNo = 0;

uint8_t Mode = 3; //A/B Phase

uint8_t InvertCnt = 1; //Enable Reverse
uint8_t LPF = 0;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_SetDeviceEncProperty(DeviceNo, EncNo, Mode, InvertCnt, LPF);
if(ret 1= 0)
{

printf("Failed to set encoder mode:%d\n", ret);

}

else

{

printf("Set encoder mode successfully! \n");
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5.14. ECAT_GetDeviceEncProperty

Description:

Get the on-board encoder mode of a device.

Syntax:
int32_t ECAT_GetDeviceEncProperty(uint16_t DeviceNo, uint16_t EncNo, uint8_t
*Mode, uint8_t * InvertCnt, uint8_t *LPF)

Parameters:
IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
EncNo uint16_t IN Encoder interface channel number (0 ~ 1)
Encoder Mode
1: CW/CCW
Mode uint8_t ouT
2: Pulse/Dir
3: A/B Phase
InvertCnt uint8_t ouT Invert the counting direction
Low pass filter
LPF uint8_t ouT
(As shown in Table 5.1)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t EncNo = 0;

uint8_t Mode;

uint8_t InvertCnt;

uint8_t LPF;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_GetDeviceEncProperty(DeviceNo, EncNo, &Mode, & InvertCnt, &LPF);

if(ret 1= 0)
{
printf("Failed to get encoder mode:%d\n", ret);
}
else
{
printf("Encoder mode:%u\n", Mode);
printf("Encoder reverse: %u\n", ReverseCnt);
printf("Encoder Low Pass Filter:%u\n", LPF);
}
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5.15. ECAT_GetDeviceEncCount

Description:

Get an on board encoder counter value of a device.

Syntax:
int32_t ECAT_GetDeviceEncCount(uint16_t DeviceNo, uint16_t EncNo, int32_t *Cnt)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
EncNo uint16_t | IN Encoder interface channel number (0 ~ 1)
Cnt int32_t* | OUT Encoder counter value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t EncNo = 0;

int32_t Cnt;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_GetDeviceEncCount(DeviceNo, EncNo, &Cnt);
if(ret 1= 0)
{
printf("Failed to get encoder count:%d\n", ret);
}

else

{
printf("Encoder count:%d\n", Cnt);
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5.16. ECAT_ResetDeviceEncCount

Description:

Clear an on-board encoder counter value of a device.

Syntax:
int32_t ECAT_ResetDeviceEncCount(uint16_t DeviceNo, uint16_t EncNo)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
EncNo uint16_t | IN Encoder interface channel number (0 ~ 1)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t EncNo = 0;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_ResetDeviceEncCount(DeviceNo, EncNo);

if(ret 1= 0)
{
printf("Failed to clear encoder count:%d\n", ret);
}
else
{
printf("Clear encoder count successfully\n");
}
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5.17. ECAT_SetDeviceCmpTrigProperty

Description:

Set the on-board device compare-trigger related properties.

Syntax:
int32_t ECAT_SetDeviceCmpTrigProperty(uint16_t DeviceNo, uint16_t CmpNo,
uint32_t PulseWidth, uint8_t Source)

Parameters:
Name Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)

CmpNo uint16_t IN compare-trigger channel number (0 ~ 1)

Output Pulse width setting, the unit is
PulseWidth uint32_t IN 0.016us, and the maximum value is
Ox7fffffff x 0.016us.

DO output channel

0:

Compare CmpNo 0 with EncNo 0 and
output CMP1

Compare CmpNo 1 with EncNo 1 and
output CMP2

1:

Compare CmpNo 0 with EncNo 0 and
output CMP2

Compare CmpNo 1 with EncNo 1 and
output CMP1

2:

Compare CmpNo 0 with EncNo 0 and
output CMP1

Compare CmpNo 1 with EncNo 0 and
output CMP2

Source uint8_t * IN
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3:
Compare CmpNo 0 with EncNo 1 and
output CMP1
Compare CmpNo 1 with EncNo 1 and
output CMP2
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t CmpNo = 0;
uint32_t PulseWidth = 100000;
uint8_t Source = 0;
ret = ECAT_SetDeviceCmpTrigProperty(DeviceNo, CmpNo, PulseWidth, Source);
if(ret 1= 0)
printf("Failed to set compare triger property:%d\n", ret);
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5.18. ECAT_GetDeviceCmpTrigProperty

Description:
Get the on-board device compare-trigger related properties.

Syntax:
int32_t ECAT_GetDeviceCmpTrigProperty(uint16_t DeviceNo, uint16_t CmpNo,
uint32_t *PulseWidth, uint8_t *Source)

Parameters:

Name ____ Type ___ INorOUT

DeviceNo uint16_t IN Device number (Card ID)

CmpNo uint16_t IN compare-trigger channel number (0 ~ 1)

Output Pulse width setting value, the unit is
PulseWidth uint32_t * ouT 0.016us, and the maximum value is
Ox7fffffff x 0.016us

DO output channel

0:

Compare CmpNo 0 with EncNo 0 and
output CMP1

Compare CmpNo 1 with EncNo 1 and
output CMP2

1:

Compare CmpNo 0 with EncNo 0 and
output CMP2

Compare CmpNo 1 with EncNo 1 and
output CMP1

2:

Compare CmpNo 0 with EncNo 0 and
output CMP1

Compare CmpNo 1 with EncNo 0 and
output CMP2

Source uint8_t* ouT
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"/

3:

Compare CmpNo 0 with EncNo 1 and
output CMP1

Compare CmpNo 1 with EncNo 1 and
output CMP2

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t CmpNo = 0;

uint32_t PulseWidth;

uint8_t Source;

ret = ECAT_GetDeviceCmpTrigProperty(DeviceNo, CmpNo, &PulseWidth, &Source);

if(ret 1= 0)
{
printf("Failed to get compare triger property:%d\n", ret);
}
else
{
printf("Compare triger pulse width:%u\n", PulseWidth);
printf("Compare triger source:%u\n", Source);
}
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5.19. ECAT_SetDeviceCmpTrigData

Description:
According to the setting value, start a single compare-trigger function.
Note: When the Single compare-trigger data is set as the encoder counter value, it will

trigger immediately
Syntax:
int32_t ECAT_SetDeviceCmpTrigData(uint16_t DeviceNo, uint16_t CmpNo, int32_t

CmpData)

Parameters:

INorOUT | Description

DeviceNo uint16_t IN Device number (Card ID)
CmpNo uint16_t IN compare-trigger channel number (0 ~ 1)
CmpData int32_t IN Single compare-trigger data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t CmpNo = 0;
int32_t CmpData = 1000;
ret = ECAT_SetDeviceCmpTrigData(DeviceNo, CmpNo, CmpData);
if(ret 1= 0)
printf("Failed to set compare trigger data:%d\n", ret);

Copyright © 2018 ICP DAS CO., Ltd. All Rig



EtherCAT Master Software Manual

5.20. ECAT_SetDeviceContCmpTrigData

Description:

Start a continuous or a multiple compare-trigger function.

Syntax:
int32_t ECAT_SetDeviceContCmpTrigData(uint16_t DeviceNo, uint16_t CmpNo, int32_t
Start, uint32_t Interval, uint32_t Times, uint8_t Dir)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
CmpNo uint16_t IN compare-trigger channel number (0 ~ 1)
Start int32 ¢ N Start position for this compare-trigger
operation
Interval uint32_t IN Trigger interval (i.e. position increment)
Set 0 for continuous compare-trigger; a
Times uint32_t IN number greater than 0 is the number for
multiple compare -trigger actions
Compare direction
Dir uint8_t IN 0: positive direction
1: negative direction
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t CmpNo = 0;
int32_t Start = 1000;
uint32_t Interval = 200;
uint32_t Times = 10;
ret = ECAT_SetDeviceContCmpTrigData(DeviceNo, CmpNo, Start, Interval, Times);
if(ret 1= 0)
printf("Failed to set continuous compare trigger data:%d\n", ret);

Copyright © 2018 ICP DAS CO., Ltd. All Rig



/

EtherCAT Master Software Manual .

5.21. ECAT_SetDeviceCmpDisable

Description:
Disable compare-trigger function.

Syntax:

int32_t ECAT_SetDeviceCmpDisable(uint16_t DeviceNo, uint16_t CmpNo)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
CmpNo uint16_t IN compare-trigger channel number (0 ~ 1)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t CmpNo = 0;
ret = ECAT_SetDeviceCmpDisable(DeviceNo, CmpNo);
if(ret 1= 0)
printf("Failed to disable compare trigger:%d\n", ret);

Copyright © 2018 ICP DAS CO., Ltd. All Rig



EtherCAT Master Software Manual

5.22. ECAT_SetDeviceEmg

Description:
Set the device emergency stop signal related configurations.
Note: ECAT-M801 use on-board bit12 as signal source

EMP-9000 series use on-board bit7 as signal source

Syntax:
int32_t ECAT_SetDeviceEmg(uint16_t DeviceNo, uint8_t Source, uint8_t Enable,
uint8_t Logic, uint16_t SlaveNo, uint8_t ServoOff)

Parameters:
Neme  Type  INorOUT Deserpfon |
DeviceNo uint16_t IN Device number
Source uint8 N Emergency stop signal source
(As show in Table 5.2)
Enable uint8_t IN Enable/ Disable emergency stop
Emergency stop signal logic level
Logic uint8_t IN 0: Low
1: High
SlaveNo uint16_t IN Slave number
BitNo uint16_t IN Bit number
Servo Off when emergency stop triggered
ServoOff uint8_t IN 0:N
1:Y
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 5.2: Emergency stop signal source

Macro Definition Value Description

DEV_EMG_SOURCE_OB_DI 0 On-Board DI
DEV_EMG_SOURCE_SLAVE_DI | 1 Slave DI
Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint8_t Source, Logic, Enable, ServoOff;
uint16_t SlaveNo, BitNo;
/* On board DI settings*/
Source = DEV_EMG_SOURCE_OB_D];
Logic = 0; // Low active
Enable = 1;
ServoOff = 1;
ret = ECAT_SetDeviceEmg(DeviceNo, Source, Enable, Logic, 0, 0, ServoOff)
if(ret 1= 0)
printf("Failed to enable emergency:%d\n", ret);
/* Slave DI settings*/
Source = DEV_EMG_SOURCE_SLAVE_DI;
Logic = 0; // Low active
Enable = 1;
SlaveNo = 0;
BitNo = 1;
ret = ECAT_SetDeviceEmg(DeviceNo, Source, Enable, Logic, SlaveNo, BitNo, ServoOff)
if(ret 1= 0)
printf("Failed to enable emergency:%d\n", ret);
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5.23. ECAT_GetDeviceEmg

Description:

Get the configurations of the device emergency stop signal.
Syntax:
int32_t ECAT_GetDeviceEmg(uint16_t DeviceNo, uint8_t *Source, uint8_t *Enable,

uint8_t *Logic, uint16_t *SlaveNo, uint16_t *BitNo, uint8_t *ServoOff)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
Emergency stop signal source.
Source uint8_t * ouT 0+ On board DI
1: Slave DI
(Please refer to Table 5.2)
Enable uint8_t * ouT Enable / Disable emergency stop
Emergency stop signal logic level
Logic uint8_t * ouT 0: Low
1: High
SlaveNo uint16_t * ouT Slave number
BitNo uint16_t * ouT Bit number
Servo Off when emergency stop triggered
ServoOff uint8_t * ouT 0:N
1:Y
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint8_t Source, Logic, Enable, ServoOff;
uint16_t SlaveNo, BitNo;

ret = ECAT_GetDeviceEmg(DeviceNo, &Source, &Enable, &Logic, &SlaveNo, &BitNo, &ServoOff)
if(ret 1= 0)

printf("Failed to get emergency settings:%d\n", ret);
elsef{

printf("Emergency source:%d\n", Source);

printf("Emergency enable:%d\n", Enable);

printf("Emergency logic:%d\n", Logic);

printf("Emergency SlaveNo:%d\n", SlaveNo);

printf("Emergency BitNo:%d\n", BitNo);

printf("Emergency ServoOff:%d\n", ServoOff);
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5.24. ECAT_GetDeviceEmgStatus

Description:

Get emergency stop signal status.

Syntax:

int32_t ECAT_GetDeviceEmgStatus(uint16_t DeviceNo, uint8_t *Status)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Status uint8_t * ouT Emergency stop signal status
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint8_t Status;

ret = ECAT_GetDeviceEmgStatus(DeviceNo, &Status)
if(ret 1= 0)

printf("Failed to get emergency status:%d\n", ret);
else

printf("Emergency Status:%d\n", Status);
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5.25. ECAT_SetDeviceEmgSoftSig

Description:
Use this function to produce an emergency stop.

Syntax:
int32_t ECAT_SetDeviceEmgSoftSig (uint16_t DeviceNo)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint8_t Source, Logic, Enable, ServoOff;
uint16_t SlaveNo, BitNo;

/* On board DI settings*/

Source = DEV_EMG_SOURCE_OB_DI;
Logic = 0; // Low active

Enable = 1;

ServoOff = 0;

ret = ECAT_SetDeviceEmg(DeviceNo, Source, Enable, Logic, 0, 0, ServoOff)
if(ret 1= 0)

printf("Failed to enable emergency:%d\n", ret);

ret = ECAT_SetDeviceEmgSoftSig (DeviceNo)
if(ret 1= 0)
printf("Failed to set emergency software signal:%d\n", ret);
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5.26. ECAT_SetDeviceMPG

Description:

Configure device local I/O into a manual pulse generator. The MPG pin definitions are
shown in Table 5.3 and Table 5.4. Up to 7 axes can be defined for control, and they are
labeled as X, Y, Z, 4, 5, 6, and 7. Three multipliers are defined here: x1, x10, and x100.

Encoder interface are defined in Table 5.4.

Syntax:
int32_t ECAT_SetDeviceMPG(uint16_t DeviceNo, uint8_t Enable, uint16_t *AxisNo,
uint16_t AxisCount)

Parameters:
Name  Type  INOOUT Descripion |
DeviceNo uint16_t IN Device number (Card ID)
Enable/Disable MPG function
Enable uint8_t IN 0: Disable
1: Enable
A pointer points to an axis number array.
Axes under this MPG control are listed
AxisNo uint16 ¢ * N here. Axis numbers are assigned when
users use utility program to configure servo
drives as axes for this EtherCAT control
system.
AxisCount uint16_t IN Size of this axis number array
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 5.3: CON1 connector for MPG signal pin definitions

Pin Pin MPG Pin Pin MPG
Number Assignment Signal| Number Assignment Signal
1 DIO X 8 DI7 x1
2 DI1 Y 19 DI8 x10
3 DI2 z 20 DI9 x100
4 DI3 4 9 EXT.GND | 0V
5 Dl4 5 18 EXT. PWR | +24V
6 DI5 6
7 DI6 7

Table 5.4: CON2 connector MPG pin definitions

Pin Pin MPG
Number Assignment Signal
1 1A- A
6 1A+ A
2 1B- B
7 1B+ B

Example:
[C/IC++]
int32_t ret;

uint16_t DeviceNo = 0;
uint8_t Enable = 1;
uint16_t AxisNo[4];
uint16_t AxisCount = 4;
AxisNo[0] = 0;
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AxisNo[1] = 1;
AxisNo[2] = 2;
AxisNo[3] = 3;

ret = ECAT_SetDeviceMPG(DeviceNo, Enable, AxisNo, AxisCount);
if (ret 1= 0)
{

printf("Failed to set device MPG:%d\n", ret);
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5.27. ECAT_GetDeviceMPG

Description:

Get the manual pulse generator (MPG) configuration of this device (card). The MPG pin
definitions are shown in Table 5.3 and Table 5.4. Up to 7 axes can be defined for control,
and they are labeled as X, Y, Z, 4, 5, 6, and 7. Three multipliers are defined here: x1, x10,

and x100. Encoder interface are defined in Table 5.4.

Syntax:
int32_t ECAT_GetDeviceMPG(uint16_t DeviceNo, uint8_t *Enable, uint16_t *AxisNo,
uint16_t *AxisCount)

Parameters:
Name  Type  INOOUT Descripion |
DeviceNo uint16_t IN Device number (Card ID)
Enable/Disable MPG function
Enable uint8_t * ouT 0: Disable
1: Enable
A pointer points to an axis number array.
Axes under this MPG control are listed
AxisNo uint16 ¢ * OUT here. Axis numbers are assigned when
users use utility program to configure servo
drives as axes for this EtherCAT control
system.
AxisCount uint16_t * ouT Size of this axis number array
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint8_t Enable;
uint16_t AxisNo[4];
uint16_t i, AxisCount;

ret = ECAT_GetDeviceMPG(DeviceNo, &Enable, AxisNo, &AxisCount);
if (ret 1= 0){
printf("Failed to get device MPG:%d\n", ret);

}
elsef{
printf("MPG enable:%d\n", Enable);
for (i = 0; i < AxisCount; i++)
printf("MPG axis number[%d]:%d\n", i, AxisNo[i]);
}
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5.28. ECAT_GetDeviceState

Description:
Get the EtherCAT network status of a device. This function is always called for checking

if the system is running normally.
Syntax:
int32_t ECAT_GetDeviceState(uint16_t DeviceNo, uint32_t *LinkUp, uint32_t

*SlavesResp, uint32_t *AlState, uint32_t *Wc)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)

Network link status of Ethernet (EtherCAT)
LinkUp uint32_t* | OUT 0: Link Down

1: Link Up

. Sum of responding slaves on this
SlavesResp uint32_t* | OUT
EtherCAT network system

AL state of EtherCAT master. AL states are

AlState uint32_t* | OUT
defined shown in Table 5.5.
Wc uint32_t* | OUT EtherCAT working counter value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 5.5: EtherCAT AL states

Macro Definition Value ' Description

ECAT_AS_INIT 0x00 | Init
ECAT_AS_PREOP 0x02 | Pre-Operational
ECAT_AS_SAFEOP 0x04 | Safe-Operational
ECAT_AS_OP 0x08 | Operational

Example:

[CIC++]
int32_t ret;
char buffer[1024];
char StrAlState[255];
uint16_t DeviceNo = 0;
uint32_t LinkUp, SlavesResp, AlState, Wc;
ret = ECAT_OpenDevice(DeviceNo);
ret = ECAT_GetDeviceState(DeviceNo, &LinkUp, &SlavesResp, &AlState, &Wc);
if(ret < 0)
printf("Failed to get device state:%d\n", ret);

else
{
if(AlState == ECAT_AS_INIT)
sprintf(StrAlState, "INIT");
else if(AlState == ECAT_AS_PREOP)
sprintf(StrAlState, "PREOP");
else if(AlState == ECAT_AS_SAFEOP)
sprintf(StrAlState, "SAFEOP");
else if(AlState == ECAT_AS_OP)
sprintf(StrAlState, "OP");
else
sprintf(StrAlState, "Invalid");
sprintf(buffer, "Slave(s):%u | AL State:%s | Link is :%s | Wc:%-u ",
SlavesResp, StrAlState, LinkUp? "up” : "down", Wc);
printf("%s\n", buffer);
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5.29. ECAT_GetDeviceStateEx

Description:

Get the EtherCAT network status of a device. This function is always called for checking
if the system is running normally.

When AlStates is in ECAT_AS_OP, if EtherCAT communication is abnormal, Wc will
change. At this time, AlStates may still remain in ECAT_AS_OP. The difference between this
function and ECAT_GetDeviceState is that when Wc is abnormal, bit4 of AlStates will be
changed to 1.

Syntax:
int32_t ECAT_GetDeviceState(uint16_t DeviceNo, uint32_t *LinkUp, uint32_t
*SlavesResp, uint32_t *AlState, uint32_t *Wc)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Network link status of Ethernet (EtherCAT)
LinkUp uint32_t* | OUT 0: Link Down
1: Link Up

. Sum of responding slaves on this
SlavesResp uint32_t* | OUT
EtherCAT network system

AL state of EtherCAT master. AL states are

AlState uint32_t* | OUT
defined shown in Table 5.5.
Wc uint32_t* | OUT EtherCAT working counter value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 5.6: EtherCAT AL states

Macro Definition Value ' Description

ECAT_AS_INIT 0x00 | Init
ECAT_AS_PREOP 0x02 | Pre-Operational
ECAT_AS_SAFEOP 0x04 | Safe-Operational
ECAT_AS_OP 0x08 | Operational

Example:

[CIC++]
int32_t ret;
char buffer[1024];
char StrAlState[255];
uint16_t DeviceNo = 0;
uint32_t LinkUp, SlavesResp, AlState, Wc;
ret = ECAT_OpenDevice(DeviceNo);
ret = ECAT_GetDeviceState(DeviceNo, &LinkUp, &SlavesResp, &AlState, &Wc);
if(ret < 0)
printf("Failed to get device state:%d\n", ret);

else
{
if(AlState == ECAT_AS_INIT)
sprintf(StrAlState, "INIT");
else if(AlState == ECAT_AS_PREOP)
sprintf(StrAlState, "PREOP");
else if(AlState == ECAT_AS_SAFEOP)
sprintf(StrAlState, "SAFEOP");
else if(AlState == ECAT_AS_OP)
sprintf(StrAlState, "OP");
else
sprintf(StrAlState, "Invalid");
sprintf(buffer, "Slave(s):%u | AL State:%s | Link is :%s | Wc:%-u ",
SlavesResp, StrAlState, LinkUp? "up” : "down", Wc);
printf("%s\n", buffer);

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved

=



EtherCAT Master Software Manual

\
Copyright © 2018 ICP DAS CO.




EtherCAT Master Software Manual

5.30. ECAT_GetDeviceStateEx

Description:

Get the EtherCAT network status of a device. This function is always called for checking
if the system is running normally.

When AlStates is in ECAT_AS_OP, if the EtherCAT communication is abnormal, Wc will
change. At this time, AlStates may still remain at ECAT_AS_OP. The difference between
this function and ECAT_GetDeviceState is that when Wc is abnormal, bit4 of AlStates will be
changed to 1

Syntax:
int32_t ECAT_GetDeviceStateEx(uint16_t DeviceNo, uint32_t *LinkUp, uint32_t
*SlavesResp, uint32_t *AlState, uint32_t *Wc)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Network link status of Ethernet (EtherCAT)
LinkUp uint32_t* | OUT 0: Link Down
1: Link Up

. Sum of responding slaves on this
SlavesResp uint32_t* | OUT
EtherCAT network system

AL state of EtherCAT master. AL states are

AlState uint32_t* | OUT
defined shown in Table 5.5.
Wc uint32_t* | OUT EtherCAT working counter value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 5.7: EtherCAT AL states

Macro Definition Value ' Description

ECAT_AS_INIT 0x00 | Init
ECAT_AS_PREOP 0x02 | Pre-Operational
ECAT_AS_SAFEOP 0x04 | Safe-Operational
ECAT_AS_OP 0x08 | Operational

Example:

[CIC++]
int32_t ret;
char buffer[1024];
char StrAlState[255];
uint16_t DeviceNo = 0;
uint32_t LinkUp, SlavesResp, AlState, Wc;
ret = ECAT_OpenDevice(DeviceNo);
ret = ECAT_GetDeviceStateEx(DeviceNo, &LinkUp, &SlavesResp, &AlState, &Wc);
if(ret < 0)
printf("Failed to get device state:%d\n", ret);

else
{
if(AlState == ECAT_AS_INIT)
sprintf(StrAlState, "INIT");
else if(AlState == ECAT_AS_PREOP)
sprintf(StrAlState, "PREOP");
else if(AlState == ECAT_AS_SAFEOP)
sprintf(StrAlState, "SAFEOP");
else if(AlState == ECAT_AS_OP)
sprintf(StrAlState, "OP");
else
sprintf(StrAlState, "Invalid");
sprintf(buffer, "Slave(s):%u | AL State:%s | Link is :%s | Wc:%-u ",
SlavesResp, StrAlState, LinkUp? "up” : "down", Wc);
printf("%s\n", buffer);
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5.31. ECAT_StartDeviceOpTask

Description:

Start the device EtherCAT operation task. At least one network information file must be
pre-loaded into this card. This configuration file is used for checking whether the real system
is the same as the configured one. This function takes some time to finish. Most of the
motion functions can only be called when the system goes into OP state. After this function
is called, users must further use function ECAT_GetDeviceState to check if this operation

finishes successfully.

Syntax:
int32_t ECAT_StartDeviceOpTask(uint16_t DeviceNo, uint16_t NetworkinfoNo, uint8_t
EnumCycleTime, uint32_t WcErrCnt)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)

Network information file number

NetworkinfoNo uint16_t IN
(Configured by the EtherCAT utility)

EnumCycleTime | uint8_t IN Cycle time number (Defined in Table 5.8)
WCcErrCnt uint32_t IN Counts of Working counter errors
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 5.8: Cycle time number

Macro Definition Value | Description

DEV_OP_CYCLE_TIME_1MS |0 1ms
DEV_OP_CYCLE_TIME_2MS |1 2ms
DEV_OP_CYCLE_TIME_3MS | 2 3ms
DEV_OP_CYCLE_TIME_4MS | 3 4ms
DEV_OP_CYCLE_TIME_5MS |4 5ms
DEV_OP_CYCLE_TIME_6MS |5 6ms
DEV_OP_CYCLE_TIME_7MS |6 ms
DEV_OP_CYCLE_TIME_8MS |7 8ms
DEV_OP_CYCLE_TIME_O9MS | 8 9ms

DEV_OP_CYCLE_TIME_10MS | 9 10ms
DEV_OP_CYCLE_TIME_11MS | 10 11ms
DEV_OP_CYCLE_TIME_12MS | 11 12ms
DEV_OP_CYCLE_TIME_13MS | 12 13ms
DEV_OP_CYCLE_TIME_14MS | 13 14ms
DEV_OP_CYCLE_TIME_15MS | 14 15ms
DEV_OP_CYCLE_TIME_16MS | 15 16ms

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t NetworkinfoNo = 0;

uint8_t EnumCycleTime = DEV_OP_CYCLE_TIME_1MS;
uint32_t WcErrCnt = 3;

int32_t flag = 1;

ret = ECAT_OpenDevice(DeviceNo);

ret = ECAT_StartDeviceOpTask(DeviceNo, NetworkinfoNo, EnumCycleTime, WcErrCnt);
if(ret < 0)

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved

=



EtherCAT Master Software Manual

{
printf("Failed to start device op task:%d\n", ret);
}
else
{
printf("Start device op task successfully! \n");
}
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5.32. ECAT_StopDeviceOpTask

Description:
Stop the EtherCAT cyclic operation task.

Syntax:
int32_t ECAT_StopDeviceOpTask(uint16_t DeviceNo)

Parameters:
Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t NetworkinfoNo = 0;

ret = ECAT_StopDeviceOpTask(DeviceNo);

if(ret < 0)
{
printf("Failed to stop device op task:%d\n", ret);
}
else
{
printf("stop device op task successfully! \n");
}
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5.33. ECAT _SetTimer

Description:

Set Timer Interval. This timer is only available when system is in OP state. In OP state,
there is a cyclic task running inside Master card. This card takes advantage of this cyclic
task to provide the host PC a timer function. ECAT_SetTimer function configures its time
interval. A companion function ECAT_WaitforTimer is the one to wait for this interval. A

thread calls ECAT_WaitforTimer will be suspended until time up.

Syntax:
int32_t ECAT_SetTimer(uint16_t DeviceNo, uint32_t Interval)

Parameters:
Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Interval uint32_t IN Time Interval, unit: Cycle Time
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/C++]
int32_t ret;
uint16_t DeviceNo = 0;

uint32_t Interval = 100;

ret = ECAT_SetTimer(DeviceNo, Interval);

if(ret < 0)
{
printf("Failed to Set Timer:%d\n", ret);
}
else
{
printf("Set Timer successfully! \n");
}
while(1)
{
ECAT_WaitforTimer(DeviceNo);
//do something ...
}
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5.34. ECAT_SetTimerStop

Description:

Disable Timer. This timer is only available when system is in OP state. In OP state,
there is a cyclic task running inside Master card. This card takes advantage of this cyclic
task to provide the host PC a timer function. ECAT_SetTimer function configures its time
interval. A companion function ECAT_WaitforTimer is the one to wait for this interval. A

thread calls ECAT_WaitforTimer will be suspended until time up.

Syntax:
int32_t ECAT_SetTimerStop(uint16_t DeviceNo)
Parameters:
Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

ret = ECAT_SetTimerStop(DeviceNo);

if(ret < 0)
{
printf("Failed to Set Timer Stop:%d\n", ret);
}
else
{
printf("Set Timer Stop successfully! \n");
}
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5.35. ECAT_WaitforTimer

Description:

Wait until time up. This timer is only available when system is in OP state. In OP state,
there is a cyclic task running inside Master card. This card takes advantage of this cyclic
task to provide the host PC a timer function. ECAT_SetTimer function configures its time
interval. A companion function ECAT_WaitforTimer is the one to wait for this interval. A

thread calls ECAT_WaitforTimer will be suspended until time up.

Syntax:
int32_t ECAT_WaitforTimer(uint16_t DeviceNo)

Parameters:
Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/C++]
int32_t ret;
uint16_t DeviceNo = 0;

uint32_t Interval = 100;

ret = ECAT_SetTimer(DeviceNo, Interval);

if(ret < 0)
{
printf("Failed to Set Timer:%d\n", ret);
}
else
{
printf("Set Timer successfully! \n");
}
while(1)
{
ret = ECAT_WaitforTimer(DeviceNo);
if(ret == 0)
{
//do something...
}
}
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5.36. ECAT_GetProcessTime

Description:

Get the processing time of an EtherCAT communication cycle. This is an average time
for successive 1000 cycles; the unit is in micro-second.

Warn: the processing time may change according to the quantity of slaves and the

called APIs. It is better to keep this value under 50% of EtherCAT cycle time.

Syntax:
int32_t ECAT_GetProcessTime(uint16_t DeviceNo, double *Time)

Parameters:
Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
_ Processing time of an EtherCAT cycle
Time double* ouT
Unit: ms
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

double Time;

ret = ECAT_GetProcessTime(DeviceNo, &Time);
if(ret < 0)

{

printf("Failed to get Process Time:%d\n", ret);

}

else

{

printf("Process Time:%f \n", Time);
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5.37. ECAT_SetHeartBeat

Description:
Set heartbeat value.
After entering the OP and executing ECAT_Mcinit, If no command is executed for more

than heartbeat value, the software emergency stop signal will be triggered.

Syntax:
int32_t ECAT_SetHeartBeat(uint16_t DeviceNo, uint32_t Value)

Parameters:
Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
heartbeat value
Value uint32_t IN
Unit: EtherCAT cycle time
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint32_t Value= 1000;

ret = ECAT_SetHeartBeat(DeviceNo, Value);

if(ret < 0)
{
printf("Failed to Set heartbeat:%d\n", ret);
}
else
{
printf("Set heartbeat successfully! \n");
}
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5.38. ECAT_SetHeartBeatStatus

Description:
Set heartbeat function to be enabled or not.
After entering the OP and executing ECAT_Mcinit, If no command is executed for more

than heartbeat value, the software emergency stop signal will be triggered.

Syntax:
int32_t ECAT_SetHeartBeatStatus(uint16_t DeviceNo, uint32_t Value)

Parameters:
Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
status
Value uint32_t | IN 1: Enable
0: Disable
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint32_t Value= 1000;

ret = ECAT_SetHeartBeatStatus(DeviceNo, Value);
if(ret < 0)

printf("Failed to Set heartbeat:%d\n", ret);
else

printf("Set heartbeat successfully! \n");

ret = ECAT_SetHeartBeat(DeviceNo, 1); /Enable

if(ret < 0)
{
printf("Failed to Set heartbeat status:%d\n", ret);
}
else
{
printf("Set heartbeat status successfully! \n");
}
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5.39. ECAT_SetDevicelgnoreWC

Description:

Enable/disable Ignore Working Counter check function.

After entering the OP, the master station and the slave station will start periodic
communication. If the communication fails, the Working Counter will be missing. At this time,
the DIO will not be able to control, and the motion axis will stop the current movement and
change the status to MC_AS_ERRORSTOP, Last error is -1004.

When the status is OP and other modules are removed/connected, there will be
communication failures for a short period of time (a few ms). This function is mainly used
when it is necessary to remove/connect to other modules, first enable the ignore function,
and then remove/connect the module. At this time, the axis status will not be switched to
MC_AS_ERRORSTOP due to communication failure.

Syntax:
int32_t ECAT_SetDevicelgnoreWC(uint16_t DeviceNo, int8_t Enable)

Parameters:
Namo —Tpo  NorOUT Descipion
DeviceNo uint16_t IN Device number (Card ID)
Enable/disable Ignore Working Counter
Enable int8_t N check function
0: Disable (default)
1: Enable
Return:
0: Success.

Others: Refer to Appendix "Error Codes".

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.




EtherCAT Master Software Manual

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
int8_t Enable = 1;

ret = ECAT_SetDevicelgnoreWC(DeviceNo, Enable);
if (ret 1= 0)
{

printf("Failed to set device Ignore wc:%d\n", ret);
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5.40. ECAT_GetDevicelgnoreWC

Description:
Get the status of the Ignore Working Counter check function.

Syntax:
int32_t ECAT_GetDevicelgnoreWC(uint16_t DeviceNo, int8_t *Enable)

Parameters:

IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)

Enable/disable Ignore Working Counter

check function

Enable int8_t ouT
0: Disable (default)
1: Enable
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
int8_t Enable;

ret = ECAT_GetDevicelgnoreWC(DeviceNo, &Enable);
if (ret 1= 0){
printf("Failed to get ignore wc:%d\n", ret);

}
elsef{

printf("ignore wc enable:%d\n", Enable);
}
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6.Slave Operation Functions
6.1. ECAT_SetSlaveNoType

Description:
Define the slaveNo,
When the slaveNo type is SLAVE_NO_TYPE_POSITION, the slaveNo is the position of
the module;
When the slaveNo type is SLAVE_NO_TYPE_ALIAS, the slaveNo is the module alias.

Take Figure 6.1 as an example:

When the slaveNo type is SLAVE_NO_TYPE_POSITION, the slaveNo "1" refers to
ECAT-2028

When the slaveNo type is SLAVE_NO_TYPE_ALIAS, the slaveNo "1" refers to
ECAT-2011H

Note:

(1) The position of the module refers to the position of the module in the EtherCAT
network architecture (Master-Module 0-Module 1...)

(2) Module alias, which is not affected by the module connection order, can be set by

Utility. For details, please refer to 3.1.2. Network Information Edit Steps.
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= s s

A3 \

¥ ECAT-2028 ECAT-2011H

ECAT-2045-32  ECAT-2051-32 | Position | 1 | | Position | 0
Alias 2 Alias 1

Position | 3 Position | 2
Alias 4 Alias 3
Figure 6.1
Syntax:

int32_t ECAT_SetSlaveNoType(uint16_t DeviceNo, uint16_t Type)

Parameters:

Name Type IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

. SlaveNo type
Type uint16_t IN
Default: SLAVE_NO_TYPE_POSITION
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.1

Macro Definition Value Description

SLAVE_NO_TYPE_POSITION 0

Position type

SLAVE_NO_TYPE_ALIAS 1

Alias Type

Example:
[C/IC++]

int32_tret ;
uint16_t DeviceNo = 0;
uint16_t Type = SLAVE_NO_TYPE_ALIAS;
ret = ECAT_SetSlaveNoType(DeviceNo, Type);
if(ret < 0)
{
printf("Failed to set slaveno type:%d\n", ret);
}

else

{

printf("Set slaveno type successfully\n");
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6.2. ECAT_GetSlaveNoType

Description:
Get Definition of slaveNo,
When the slaveNo type is SLAVE_NO_TYPE_POSITION, the slaveNo is the position of
the module;
When the slaveNo type is SLAVE_NO_TYPE_ALIAS, the slaveNo is the module alias.

Take Figure 6.1 as an example:

When the slaveNo type is SLAVE_NO_TYPE_POSITION, the slaveNo "1" refers to
ECAT-2028

When the slaveNo type is SLAVE_NO_TYPE_ALIAS, the slaveNo "1" refers to
ECAT-2011H

Note:

(1) The position of the module refers to the position of the module in the EtherCAT
network architecture (Master-Module 0-Module 1...)

(2) Module alias, which is not affected by the module connection order, can be set by

Utility. For details, please refer to 3.1.2. Network Information Edit Steps.
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¥ ECAT-2028 ECAT-2011H

ECAT-2045-32  ECAT-2051-32 | Position | 1 | | Position | 0
Alias 2 Alias 1

Position | 3 Position | 2
Alias 4 Alias 3
Figure 6.2
Syntax:

int32_t ECAT_GetSlaveNoType(uint16_t DeviceNo, uint16_t *Type)

Parameters:

Name Type IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

. SlaveNo type
Type uint16_t* | OUT
Default: SLAVE_NO_TYPE_POSITION
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.2

Macro Definition Value

SLAVE_NO_TYPE_POSITION 0

Description

Position type

SLAVE_NO_TYPE_ALIAS 1

Alias Type

Example:
[C/IC++]

int32_tret ;

uint16_t DeviceNo = 0;

uint16_t Type;

ret = ECAT_GetSlaveNoType(DeviceNo, &Type);
if(ret < 0)

{
printf("Failed to set slaveno type:%d\n", ret);
}
else
{
printf("Get slaveno type successfully\n");
}

Copyright © 2018 ICP DAS CO., Ltd. All Right




EtherCAT Master Software Manual

6.3. ECAT_GetSlavelnfo

Description:

Get slave information of a slave.

When Slavename is blank, it means that the name cannot be read during PreOP, and
the name obtained from ESI will be read after OP (V1.0.18 or above)

Syntax:

int32_t ECAT_GetSlavelnfo(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t *Alias,
uint32_t *ProductCode, uint32_t *VendorlD, uint32_t *RevisionNo, uint32_t *SerialNo,
uint8_t *AlState, uint32_t *SlaveType, char *Slavename)

Parameters:
Name | Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
Alias uint16_t* | OUT Alias
ProductCode uint32_t* | OUT Product Code
VendorlD uint32_t* | OUT Vendor ID
RevisionNo uint32_t* | OUT Revision number
SerialNo uint32_t* | OUT Serial number
AlState uint8_t* ouT EtherCAT AL State of this slave
SlaveType uint32_t* | OUT Slave Type (Defined in Table 6.3)
Slavename char* ouT Slave name
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.3: Slave Type

Macro Definition Value Description

SLAVE_TYPE_GENERIC 0 Generic (default for a slave)
SLAVE_TYPE_CiA402 1 CiA 402 drive
SLAVE_TYPE_STEPPER_MOTOR 2 Single Axis Stepper Motor
( especially, ECAT-2091S)
SLAVE_TYPE_4_AXIS_STEPPER_MOTOR | 3 4-Axis Stepper Motor
(especially, ECAT-2094S)

[CIC++]

int32_t ret;

int16_t i;

uint16_t SlaveCnt;

uint16_t DeviceNo = 0;

uint16_t Alias;

uint32_t ProductCode, VendorID, RevisionNo, SerialNo, SlaveType;
uint8_t AlState;

ret = ECAT_OpenDevice(DeviceNo);

char Slavename[MAX_SLAVE_NAME_LENGTH];
if(ret < 0)

{

printf("Failed to open device:%d\n",ret);

else

for(i=0;i<SlaveCnt;i++)
{
ret = ECAT_GetSlavelnfo(DeviceNo, i, &Alias, &ProductCode,
&VendorID, &RevisionNo, &SerialNo, &AlState, &SlaveType, Slavename);
if(ret < 0)
{

printf("Failed to get slave information:%d\n",ret);
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else

printf("Slave(%u)-+\n"
" |-ProductCode:0x%X\n"
" |-VendorID:0x%X\n"
" |-RevisionNo:0x%X\n"
" |-SerialNo:0x%X\n"
" |-SlaveType: %d\n"
mp"

, i, ProductCode, VendorlID, RevisionNo, SerialNo, SlaveType);
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6.4. ECAT_GetSlaveSdoObject

Description:

Get SDO data of a slave. Read a data object by means of service data object

communication.

Syntax:

int32_t ECAT_GetSlaveSdoObject(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t Index,
uint8_t Sublndex, uint16_t DataSize, uint32_t *ObjectVal, uint32_t *AbortCode)

Parameters:

Description

uint16_t

IN or OUT

DeviceNo IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
Index uint16_t IN Object index
Sublndex uint8_t IN Object sub-index
DataSize uint16_t | IN Size of data
ObjectVal uint32_t* | OUT Data buffer (read-out data)
AbortCode Lint32 £ | ouT Abort code of the SDO (Please refer to
Appendix "SDO Abort messages")
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_tret ;

uint16_t DeviceNo = 0;

uint16_t i;

uint16_t SlaveNo = 0;

uint16_t OffsetByte, DataSize;

uint16_t Index = 0x607C; //Home Offset Index
uint8_t Sublndex = 0x00; //Home Offset Sublndex
uint16_t DataSize = 4; //4 byte

uint32_t ObjectVal = 0;

ret = ECAT_GetSlaveSdoObject(DeviceNo, SlaveNo, Index, Subindex,
DataSize, &ObjectVal, &AbortCode);

if(ret < 0)
{
printf("Failed to get SDO object:%d\n", ret);
}
else
{
printf("Get SDO object successfully\n");
}
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6.5. ECAT_SetSlaveSdoObject

Description:

Set SDO data of a slave. Write a data object by means of service data object

communication.

Syntax:

int32_t ECAT_SetSlaveSdoObject(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t Index,
uint8_t Sublndex, uint16_t DataSize, uint32_t ObjectVal, uint32_t *AbortCode)

Parameters:

Description

uint16_t

IN or OUT

DeviceNo IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
Index uint16_t IN Object index
Sublndex uint8_t IN Object sub-index
DataSize uint16_t | IN Size of data
ObjectVal uint32_t IN Data buffer (data for writing)
AbortCode Lint32 £ | ouT Abort code of the SDO (Please refer to
Appendix "SDO Abort messages")
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_tret ;

uint16_t DeviceNo = 0;

uint16_t i;

uint16_t SlaveNo = 0;

uint16_t OffsetByte, DataSize;

uint16_t Index = 0x607C; //Home Offset Index
uint8_t Sublndex = 0x00; //Home Offset Sublndex
uint16_t DataSize = 4; //4 byte

uint32_t ObjectVal = 100;

ret = ECAT_SetSlaveSdoObject(DeviceNo, SlaveNo, Index, Subindex,
DataSize, ObjectVal, &AbortCode);

if(ret < 0)
{
printf("Failed to set SDO object:%d\n", ret);
}
else
{
printf("set SDO object successfully\n");
}
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6.6. ECAT_SetSlaveRxPdoData

Description:
Set RxPDO data of a slave. Transfer process data to the RxPDO of a slave by means of

cyclic communication. Digital outputs and analog outputs of slaves are set by RxPDO data.
Syntax:
int32_t ECAT_SetSlaveRxPdoData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

OffsetByte, uint16_t DataSize, uint8_t *Data)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)

SlaveNo uint16_t | IN Slave number

OffsetByte uint16_t IN Byte offset
Size of data

DataSize uint16_t IN (RW_PDO_DATA_SIZE_MAX macro is
the maximum size of the data. It is 512.)

Data uint8_t* IN Data buffer

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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\
[C/C++]
int32_t ret ;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t OffsetByte, DataSize;

uint8_t Data[RW_PDO_DATA_SIZE_MAX];

//[Example-ECAT-2055-32
OffsetByte = 0;

DataSize = 2; //2 bytes
Data[0] = OxFF;

Data[1] = 0xAA;

ret = ECAT_SetSlaveRxPdoData(DeviceNo, SlaveNo, OffsetByte, DataSize, Data);
if(ret < 0)
{

printf("Failed to set RxPDO data:%d\n", ret);

}

else

{
printf("Set RxPDO data successfully!\n");

[C/IC++]

int32_t ret ;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t OffsetByte, DataSize;

uint8_t Data[RW_PDO_DATA_SIZE_MAX];

/[Example-ECAT-2055

typedef struct ecat_2055_t // 8DI 8DO
{
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uint8_t DI;
uint8_t DO;
Jecat_2055_st;

ecat_2055_st E2055;
OffsetByte = 0;
DataSize = 1; /1 bytes
E2055.DO = 0xFF;

ret = ECAT_SetSlaveRxPdoData(DeviceNo, SlaveNo, OffsetByte, DataSize, (uint8_t *)& E2055.DO);
if(ret < 0)

{
printf("Failed to set RxPdo data:%d\n", ret);
}
else
{
printf("Set RxPdo data successfully\n");
}
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6.7. ECAT_GetSlaveRxPdoData

Description:

Get RxPDO data of a slave. Read process data from the RxPDO of a slave by means of

cyclic communication. Digital outputs or analog outputs of slaves are set by RxPDO data. To

read the RxPDO data is to read back the status of these outputs.

Syntax:

int32_t ECAT_GetSlaveRxPdoData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

OffsetByte, uint16_t DataSize, uint8_t *Data)

Parameters:
Name | Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
OffsetByte uint16_t | IN Byte offset
Size of data
DataSize uint16_t IN (RW_PDO_DATA_SIZE_MAX macro is
the maximum size of the data. It is 512.)
Data uint8_t* ouT Data buffer
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/C++]

int32_t ret ;

uint16_t i;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t OffsetByte,DataSize;

uint8_t DatalRW_PDO_DATA_SIZE_MAX];

/[Example-ECAT-2055-32
OffsetByte = 0;
DataSize = 2; //2 bytes

ret = ECAT_GetSlaveRxPdoData(DeviceNo, SlaveNo, OffsetByte, DataSize, Data);
if(ret < 0)
{

printf("Failed to get RxPDO data:%d\n", ret);

else

for(i=0 ;i<DataSize; i++)

{
printf("Data[%u]:0x%X\n", i, Data[i]);

Example:

[C/IC++]

int32_t ret ;

uint16_t i;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t OffsetByte, DataSize;

uint8_t Data[RW_PDO_DATA_SIZE_MAX];

/[Example-ECAT-2024
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typedef struct ecat_2024_t
{
unsigned int Output :16;
unsigned int Gap :16;
Jecat_2024_st;
ecat_2024_st E2024;

OffsetByte = 0; / /VOUT 0
/ | OffsetByte = sizeof(E2024) * 1; VOUT 1
DataSize = sizeof(E2024);

ret = ECAT_GetSlaveRxPdoData(DeviceNo, SlaveNo, OffsetByte, DataSize, (uint8_t *)&E2024);
if(ret < 0)
{

printf("Failed to get RxPdo data:%d\n",ret);

printf("AO Data: %u \n", E2024.0Output);
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6.8. ECAT_GetSlaveTxPdoData

Description:

Get TxPDO data of a slave. Read process data from the TxPDO of a slave by means of

cyclic communication. TXPDO data are set by digital inputs or analog inputs of a slave. To

read the TxPDO data is to read the status of these inputs.

Syntax:

int32_t ECAT_GetSlaveTxPdoData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

OffsetByte, uint16_t DataSize, uint8_t *Data)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
OffsetByte uint16_t IN Byte offset
Size of data
DataSize uint16_t IN (RW_PDO_DATA_SIZE_MAX macro is
the maximum size of the data. It is 512.)
Data uint8_t* ouT Data buffer
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/C++]

int32_t ret ;

uint16_t i;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t OffsetByte,DataSize;

uint8_t DatalRW_PDO_DATA_SIZE_MAX];

/[Example-ECAT-2055-32
OffsetByte = 0;
DataSize = 2; //2 bytes

ret = ECAT_GetSlaveTxPdoData(DeviceNo, SlaveNo, OffsetByte, DataSize, Data);
if(ret < 0)
{

printf("Failed to get TxPDO data:%d\n", ret);

else

for(i=0; i<DataSize; i++)

{
printf("Data[%u]:0x%X\n", i, Data[i]);

Example:

[C/IC++]

int32_t ret ;

uint16_t i;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t OffsetByte, DataSize;

uint8_t Data[RW_PDO_DATA_SIZE_MAX];

/[Example-ECAT-2011-H
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typedef struct ecat_2011h_t // VO
{
unsigned int Underrange
unsigned int Overrange
unsigned int Limit1

unsigned int Limit2

1

1

2

2
unsigned int Error :1;
unsigned int Gap1 1
unsigned int Gap2 6
unsigned int TXPDO_State 1
unsigned int TXPDO_Toggle 1

unsigned int Value : 16;
}ecat_2011h_st;

ecat_2011h_st E2011H;
OffsetByte = 0; // VO
/ | OffsetByte = sizeof(E2011H) *1; V1

DataSize = sizeof( E2011H );

ret = ECAT_GetSlaveTxPdoData(DeviceNo, SlaveNo, OffsetByte, DataSize, (uint8_t *)&E2011H);

if(ret < 0)
{
printf("Failed to get TxPdo data:%d\n", ret);
}
else
{
printf("Al Data: %u \n", E2011H.Value);
}
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6.9. ECAT_SetSlaveDIMap

Description:

Enable _Directly related functions, please wuse this function before
ECAT_StartDeviceOpTask.
This feature is automatically disabled when using ECAT_StopDeviceOpTask with
ECAT_OpenDevice.
_Directly related functions can reduce the time spent by general functions, but there is a limit
on the number of modules. You need to use this function to set modules. Modules that have

not been set cannot use _Directly related functions.

Syntax:
int32_t ECAT_SetSlaveDIMap(uint16_t DeviceNo, uint16_t ChannelCnt, uint16_t
*SlaveNo, uint16_t *Dir)

Parameters:

Name Type IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

ChannelCnt uint16_t | IN Number of DIO Channel

SlaveNo uint16_t[] | IN Slave number

Dir Gint32. 1 | IN 0: Digital Input data

1: Digital Output data

SlaveCnt uint16_t | IN Number of modules

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo [SLAVE_DIO_MAP_MAX];
uint32_t Dir[SLAVE_DIO_MAP_MAX];
uint16_t ChannelCnt;

/>
Master

|- ECAT-2057 DO module

|- ECAT-2051 DI module

L ECAT-2055 DI& DO module
*/

/l ECAT-2057 DO

SlaveNo[0] = 0;

Dir[0] = 1;

/I ECAT-2051 DI
SlaveNo[1] = 1;
Dir[1] = 0;

/l ECAT-2055 DI&DO
SlaveNo[2] = 2;
Dir[2] = 0;//DI

SlaveNo[3] = 2;
Dir[3] = 1;//DO

ChannelCnt= 4;

ret = ECAT_SetSlaveDIMap(DeviceNo, ChannelCnt, SlaveNo, Dir);
if(ret < 0)

printf("Failed to set slave DIO Map:%d\n", ret);
else

printf("Set slave DIO Map successfully! \n");
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6.10. ECAT_GetSlaveDI

Description:

Get the digital input data of a slave. If a slave is a simple digital input slave, users can
use this API to get DI values. Function ECAT_GetSlave TxPdoData can also do it; but users
have to enter more parameters for the same purpose. This function is limited to read up to

32 digital inputs of a slave.

Syntax:
int32_t ECAT_GetSlaveDI(uint16_t DeviceNo, uint16_t SlaveNo, uint32_t *Value)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
Value uint32_t* | OUT Digital input data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint32_t Value;

ret = ECAT_GetSlaveDI(DeviceNo, SlaveNo, &Value);
if(ret < 0)

printf("Failed to get slave DI:%d\n", ret);
else

printf("DI:%u! \n", Value);
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6.11. ECAT_GetSlaveDI_Directly

Description:
Reduce the time spent using ECAT_McGeSlaveDI.
Note: ECAT_SetSlaveDIMap needs to be enabled.
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6.12. ECAT_GetSlaveDIBit

Description:

Get a bit status of a slave's digital input.
Syntax:
int32_t ECAT_GetSlaveDIBit(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t BitNo,

uint32_t *Value)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
BitNo uint16_t | IN Bit number
Value uint32_t* | OUT Bit data (0 or 1)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t BitNo = 2;
uint32_t Value;

ret = ECAT_GetSlaveDIBit(DeviceNo, SlaveNo, BitNo, &Value);
if(ret < 0)

printf("Failed to get slave DI:%d\n", ret);
else

printf("DI_Bit[%u]:%u! \n", BitNo, Value);
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6.13. ECAT_GetSlaveDIBit_Directly

Description:
Reduce the time spent using ECAT_McGeSlaveDIBit.
Note: ECAT_SetSlaveDIMap needs to be enabled.
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6.14. ECAT_GetSlaveDO

Description:

Get the digital output data of a slave. If a slave is a simple digital output slave, users can
use this API to get DO states. Function ECAT_GetSlaveRxPdoData can also do it; but users
have to enter more parameters for the same purpose. This function is limited to read up to

32 digital outputs of a slave.

Syntax:
int32_t ECAT_GetSlaveDO(uint16_t DeviceNo, uint16_t SlaveNo, uint32_t *Value)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number

SlaveNo uint16_t IN Slave number
Value uint32_t* | OUT Digital output data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint32_t Value;

ret = ECAT_GetSlaveDO(DeviceNo, SlaveNo, &Value);
if(ret < 0)

printf("Failed to get slave DO:%d\n", ret);
else

printf("DO:%u! \n", Value);
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6.15. ECAT_GetSlaveDO_Directly

Description:
Reduce the time spent using ECAT_McGeSlaveDO.
Note: ECAT_SetSlaveDIMap needs to be enabled.
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6.16. ECAT_GetMultiSlaveDO

Description:
Get the digital output data of multiple slaves.

Syntax:
int32_t ECAT_GetMultiSlaveDO(uint16_t DeviceNo, uint16_t SlaveNo[], uint32_t *Value,
uint16_t SlaveCnt)

Parameters:
IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)

SlaveNo uint16_t[] | IN Slave number

Value uint32_t* | OUT Digital output data

SlaveCnt uint16_t | IN Number of modules
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo [MULTI_SLAVE_DO_MAX];
uint32_t Value[MULTI_SLAVE_DO_MAX];
uint16_t SlaveCnt;

SlaveNo[0] = 0;
SlaveNo[1] = 1;
SlaveNo[2] = 2;

SlaveCnt = 3;

ret = ECAT_GetMultiSlaveDO(DeviceNo, SlaveNo, Value, SlaveCnt);
if(ret < 0)

printf("Failed to get slave DO:%d\n",ret);
else

{
printf("DO[0]:%x, DO[1]:%x, DO[2]:%x \n", Value[0] , Value[1] , Value[2]);
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6.17. ECAT_GetSlaveDOBit

Description:

Get a bit status of a slave's digital output.
Syntax:
int32_t ECAT_GetSlaveDOBIt(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t BitNo,

uint32_t *Value)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
BitNo uint16_t | IN Bit number
Value uint32_t* | OUT Bit data (0 or 1)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t BitNo = 2;
uint32_t Value;

ret = ECAT_GetSlaveDOBit(DeviceNo, SlaveNo, BitNo, &Value);
if(ret < 0)

printf("Failed to get slave DO bit:%d\n", ret);
else

printf("DO_Bit[%u]:%u! \n", BitNo, Value);
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6.18. ECAT_GetSlaveDOBIt_Directly

Description:
Reduce the time spent using ECAT_McGeSlaveDOBit.
Note: ECAT_SetSlaveDIMap needs to be enabled.
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6.19. ECAT_SetSlaveDO

Description:

Set the digital output data of a slave. If a slave is a simple digital input slave, users can
use this API to set DO values. Function ECAT_SetSlaveRxPdoData can also do it; but users
have to enter more parameters for the same purpose. This function is limited to set up to 32

digital outputs of a slave.

Syntax:
int32_t ECAT_SetSlaveDO(uint16_t DeviceNo, uint16_t SlaveNo, uint32_t Value)

Parameters:

IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number
Value uint32_t IN Digital output data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint32_t Value = 255;

ret = ECAT_SetSlaveDO(DeviceNo, SlaveNo, Value);
if(ret < 0)

printf("Failed to set slave DO:%d\n", ret);
else

printf("Set slave DO successfully! \n");
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6.20. ECAT_SetMultiSlaveDO

Description:
Set the digital output data of multiple slaves at the same time.

Syntax:
int32_t ECAT_SetMultiSlaveDO(uint16_t DeviceNo, uint16_t SlaveNo[], uint32_t Value]],
uint16_t SlaveCnt)

Parameters:
IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)

SlaveNo uint16_t[] | IN Slave number

Value uint32_t[] | IN Digital output data

SlaveCnt uint16_t | IN Number of modules
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo [MULTI_SLAVE_DO_MAX];
uint32_t Value[MULTI_SLAVE_DO_MAX];
uint16_t SlaveCnt;

/>
Master

|- ECAT-2057
|- ECAT-2057
L ECAT-2057
*/

SlaveNo[0] = 0;
Value[0] = OxFFFF;

SlaveNo[1] = 1;
Value[1] = OxFFFF;

SlaveNo[2] = 2;
Value[2] = OxFFFF;

SlaveCnt = 3;

ret = ECAT_SetMultiSlaveDO(DeviceNo, SlaveNo, Value, SlaveCnt);
if(ret < 0)

printf("Failed to set slave DO:%d\n", ret);
else

printf("Set slave DO successfully! \n");
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6.21. ECAT_SetMultiSlaveDO _AutoOff

Description:
Set the digital output data of multiple slaves at the same time.
After the specified time (Width), the specified DO bit (Mask) will be turned off.

Syntax:
int32_t ECAT_SetMultiSlaveDO_AutoOff(uint16_t DeviceNo, uint16_t SlaveNo[],

uint32_t Value[], uint32_t Width[], uint32_t Mask]], uint16_t SlaveCnt)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t[] | IN Slave number
Value uint32_t[] | IN Digital output data
Width uint32_t ] | IN Time, multiple of EtherCAT cycle time
Mask sint32_t | IN Mask, only BIT with mask setting will be
turned off
SlaveCnt uint16_t | IN Number of modules
Return:
0: Success.

Others: Refer to Appendix "Error Codes".

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.

)



EtherCAT Master Software Manual

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo [MULTI_SLAVE_DO_MAX];
uint32_t Value[MULTI_SLAVE_DO_MAX];
uint32_t Width[MULTI_SLAVE_DO_MAX];
uint32_t Mask[VIULTI_SLAVE_DO_MAX];
uint16_t SlaveCnt;

/>
Master

|- ECAT-2057
|- ECAT-2057
L ECAT-2057
*/

SlaveNo[0] = 0;

Value[0] = OxFFFF;

Width [0] = 30; //if EtherCAT cycle time is 1ms, then Pulse Width is 1ms*30 = 30ms
Mask [0] = OxFFFF; //after 30ms(Width), 16 bits of DO will be truned off

SlaveNo[1] = 1;

Value[1] = OxFFFF;

Width [1] = 30;

Mask [1] = 0x00FF; //after 30ms(Width), the first 8 bits of DO will be truned off, and the last 8bits of DO will

remain on

SlaveNo[2] = 2;

Value[2] = OxFFFF;

Width [2] = 30;

Mask [2] = 0xFFO0O; //after 30ms(Width), the last 8 bits of DO will be truned off, and the first 8bits of DO will
remain on

SlaveCnt = 3;

ret = ECAT_SetMultiSlaveDO_AutoOff(DeviceNo, SlaveNo, Value, Width, Mask, SlaveCnt);
if(ret < 0)
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printf("Failed to set slave DO:%d\n", ret);
else

printf("Set slave DO successfully! \n");
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6.22. ECAT_SetSlaveDOBit

Description:
Set a bit data of a slave's digital output.

Syntax:
int32_t ECAT_SetSlaveDOBIt(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t BitNo,

uint32_t Value)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
BitNo uint16_t | IN Bit number
Value uint32_t | IN Bit data (0 or 1)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t BitNo = 2;
uint32_t Value = 1;

ret = ECAT_GetSlaveDOBit(DeviceNo, SlaveNo, BitNo, Value);
if(ret < 0)

printf("Failed to set slave DI bit:%d\n", ret);
else

printf("Set slave DO bit successfully! \n");
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6.23. ECAT_SetSlaveAoProperty

Description:

Set the AO channel property value. Each AO channel can has different range setting
from the others.

Note: It supports ECAT-2024 and ECAT-2028.

Syntax:
int32_t ECAT_SetSlaveAoProperty(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

ChannelNo, uint8_t Range)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
ChannelNo uint16_t | IN Channel number
Range uint8_t IN AO range code (Defined in Table 6.4)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.4: AO range code

Macro Definition Value Description

SLAVE_AO_UNI_5V 0 0~5V
SLAVE_AO_BI_5V 1 5V
SLAVE_AO_UNI_10V 2 0~10V
SLAVE_AO_BI_10V 3 10V

[CIC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t ChannelNo = 0;

uint8_t Range = SLAVE_AO_UNI_10V;

ret = ECAT_SetSlaveAoProperty(DeviceNo, SlaveNo, ChannelNo, Range);
if(ret 1= 0)

printf("Failed to set slave AO settings:%d\n", ret);
else

printf("Set slave AO settings successfully! \n");
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6.24. ECAT_GetSlaveAoProperty

Description:

Get the AO channel property value. Each AO channel can has different range setting
from the others.

Note: It supports ECAT-2024 and ECAT-2028.

Syntax:
int32_t ECAT_GetSlaveAoProperty(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
*ChannelNo, uint8_t *Range)

Parameters:

Name Type IN or OUT  Description

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

ChannelNo uint16_t IN Channel number

Range uint8_t * ouT AO range code (Defined in Table 6.4)
Return:

0: Success.

Others: Refer to Appendix "Error Codes".

Copyright © 2018 ICP DAS CO., Ltd. All Rights Rese



EtherCAT Master Software Manual

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
uint8_t Range;

ret = ECAT_GetSlaveAoProperty(DeviceNo, SlaveNo, ChannelNo, &Range);
if(ret 1= 0)

printf("Failed to get slave AO settings:%d\n", ret);
else

printf("AO range:%d\n", Range);
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6.25. ECAT_SetSlaveAoRawData

Description:
Set the 16-bit integer value of an analog output channel.
Note: It supports ECAT-2024 and ECAT-2028.

Syntax:
int32_t ECAT_SetSlaveAoRawData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
ChannelNo, int16_t Data)

Parameters:
Name Type IN or OUT  Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
ChannelNo uint16_t IN Channel number
Data int16_t IN AO raw value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
int16_t Data = OxFF;

ret = ECAT_SetSlaveAoRawData(DeviceNo, SlaveNo, ChannelNo, Data);
if(ret 1= 0)

printf("Failed to set slave AO raw data:%d\n", ret);
else

printf("Set slave AO raw data successfully! \n");
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6.26. ECAT_GetSlaveAoRawData

Description:
Get the 16-bit integer value of an analog output channel.
Note: It supports ECAT-2024 and ECAT-2028.

Syntax:
int32_t ECAT_GetSlaveAoRawData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
ChannelNo, int16_t *Data)

Parameters:
Name Type IN or OUT  Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
ChannelNo uint16_t IN Channel number
Data int16_t * ouT AO raw value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
int16_t Data;

ret = ECAT_GetSlaveAoRawData(DeviceNo, SlaveNo, ChannelNo, &Data);
if(ret 1= 0)

printf("Failed to get slave AO raw data:%d\n", ret);
else

printf("AO raw data:%d\n", Data);

Copyright © 2018 ICP DAS CO., Ltd. All Rig



EtherCAT Master Software Manual

6.27. ECAT_SetSlaveAoVoltData

Description:
Set the floating-point voltage output value of a specified analog output channel.
Note: It supports ECAT-2024 and ECAT-2028.

Syntax:
int32_t ECAT_SetSlaveAoVoltData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
ChannelNo, double Data)

Parameters:

Name Type IN or OUT  Description

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

ChannelNo uint16_t IN Channel number

Data double IN AO floating-point voltage value
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
double Data = 5.5;

ret = ECAT_SetSlaveAoVoltData(DeviceNo, SlaveNo, ChannelNo, Data);
if(ret 1= 0)

printf("Failed to set slave AO volt data:%d\n", ret);
else

printf("Set slave AO volt data successfully! \n");
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6.28. ECAT_GetSlaveAoVoltData

Description:
Get the floating-point voltage output value of a specified analog output channel.
Note: It supports ECAT-2024 and ECAT-2028.

Syntax:
int32_t ECAT_GetSlaveAoVoltData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
ChannelNo, double *Data)

Parameters:

Name Type IN or OUT  Description

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

ChannelNo uint16_t IN Channel number

Data Double * ouT AO floating-point voltage value
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
double Data;

ret = ECAT_GetSlaveAoVoltData(DeviceNo, SlaveNo, ChannelNo, &Data);
if(ret 1= 0)

printf("Failed to get slave AO volt data:%d\n", ret);
else

printf("AO volt data:%d\n", Data);
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6.29. ECAT_SetSlaveAiProperty

Description:

Set the Al channel property value. Each Al channel can has different range setting from
others.

Note: It supports ECAT-2011H, ECAT-2012H.

Syntax:
int32_t ECAT_SetSlaveAiProperty(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

ChannelNo, uint8_t Range)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
ChannelNo uint16_t | IN Channel number
Range uint8_t IN Al range code (Defined in Table 6.5)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.5: Al range codes

Macro Definition Value | Description
SLAVE_AI_BI_10V 0 +10V
SLAVE_AI_BI_5V 1 +5V
SLAVE_AI_BI_2_5V 2 +2.5V
SLAVE_AI_UNI_10V 3 0~10V
SLAVE_AI_UNI_20mA 4 0 ~20mA
SLAVE_AI_UNI_4_20mA 5 4 ~20mA
SLAVE_AI_BI_20mA 6 +0 ~ 20mA
SLAVE_AI_BI_4_20mA 7 +4 ~ 20mA
SLAVE_AI_BI_10V_UNI_20mA |8 CHO0~3 %10V,
CH4~7 0 ~ 20mA
SLAVE_AI_BI_10V_UNI_4_20mA | 9 CHO0~3 %10V,
CH4~7 4 ~ 20mA
SLAVE_AI_BI_10V_BI_20mA 10 CHO~3 %10V,
CH4~7 +0 ~20mA
SLAVE_AI_BI_10V_BI_4_20mA | 11 CHO0~3 %10V,
CH4~7 14 ~20mA

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t ChannelNo = 0;

uint8_t Range = SLAVE_AI_BI_10V;

ret = ECAT_SetSlaveAiProperty(DeviceNo, SlaveNo, ChannelNo, Range);
if(ret 1= 0)

printf("Failed to set slave Al settings:%d\n", ret);

else
printf("Set slave Al settings successfully! \n");
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6.30. ECAT_GetSlaveAiProperty

Description:
Get the Al channel property value. Each Al channel can has different range setting from

others.
Note: It supports ECAT-2011H, ECAT-2012H.

Syntax:
int32_t ECAT_GetSlaveAiProperty(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
*ChannelNo, uint8_t *Range)

Parameters:

Name Type IN or OUT  Description

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

ChannelNo uint16_t IN Channel number

Range uint8_t * ouT Al range code (Defined in Table 6.5)
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
uint8_t Range;

ret = ECAT_GetSlaveAiProperty(DeviceNo, SlaveNo, ChannelNo, &Range);
if(ret 1= 0)

printf("Failed to get slave Al settings:%d\n", ret);
else

printf("Al range:%d\n", Range);
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6.31. ECAT_GetSlaveAiRawData

Description:
Get the 16-bit integer value of an analog output channel.
Note: It supports ECAT-2011H, ECAT-2012H.

Syntax:
int32_t ECAT_GetSlaveAiRawData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
ChannelNo, int16_t *Data)

Parameters:
Name Type IN or OUT  Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
ChannelNo uint16_t IN Channel number
Data int16_t * ouT Al raw value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
int16_t Data;

ret = ECAT_GetSlaveAiRawData(DeviceNo, SlaveNo, ChannelNo, &Data);
if(ret 1= 0)

printf("Failed to get slave Al raw data:%d\n", ret);
else

printf("Al raw data:%d\n", Data);
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6.32. ECAT_GetSlaveAiVoltData

Description:

Get the floating-point voltage value of an analog input channel. Please make sure the
channel property is set correctly.

Note: It supports ECAT-2011H, ECAT-2012H.

Syntax:
int32_t ECAT_GetSlaveAiVoltData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
ChannelNo, double *Data)

Parameters:

Name Type IN or OUT  Description

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

ChannelNo uint16_t IN Channel number

Data Double * ouT Al floating-point voltage value
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
double Data;

ret = ECAT_GetSlaveAiVoltData(DeviceNo, SlaveNo, ChannelNo, &Data);
if(ret 1= 0)

printf("Failed to get slave Al volt data:%d\n", ret);
else

printf("Al volt data:%d\n", Data);
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6.33. ECAT_GetSlaveAimAData

Description:
Get the floating-point milliampere value of an analog input channel. Please make sure

the channel property is set correctly.
Note: It supports ECAT-2011H, ECAT-2012H.

Syntax:
int32_t ECAT_GetSlaveAimAData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
ChannelNo, double *Data)

Parameters:

Name Type IN or OUT  Description

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

ChannelNo uint16_t IN Channel number

Data Double * ouT A floating-point milliampere Al value
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
double Data;

ret = ECAT_GetSlaveAimAtData(DeviceNo, SlaveNo, ChannelNo, &Data);
if(ret 1= 0)

printf("Failed to get slave Al mA data:%d\n", ret);
else

printf("Al mA data:%d\n", Data);

Copyright © 2018 ICP DAS CO., Ltd. All Rig



EtherCAT Master Software Manual

6.34. ECAT_Set_ECAT2016_AiProperty

Description:

Set the Al channel property value. Each Al channel can has different range setting from
others.

Note:

(1) It supports ECAT-2016N, ECAT-2016-3.

(2) Change any one channel property value will change the property values in the other

remaining channels.

Syntax:
int32_t ECAT_Set_ECAT2016_AiProperty(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t ChannelNo, uint8_t Range, uint32_t *AbortCode)

Parameters:

Name Type IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t | IN Slave number

ChannelNo uint16_t | IN Channel number

Range uint8_t IN Al range code (Defined in Table 6.6)

AbortCode uint32 & | ouT Abort code of the SDO (Please refer to

Appendix "SDO Abort messages")
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.6: Al Range Code

Macro Definition Value | Description

ECAT2016_Al_BI_10V 0 10V
ECAT2016_Al_BI_5V 1 5V
ECAT2016_Al_BI_2_5V 2 +2.5V
ECAT2016_Al_BI_1V 3 1V
ECAT2016_Al_BI_500mV 4 +500mV
ECAT2016_AI_BI_100mV 5 +100mV
ECAT2016_Al_BI_50mV 6 +50mV
ECAT2016_Al_BI_25mV 7 +25mV
ECAT2016_Al_BI_20mV 8 +20mV
ECAT2016_Al_BI_16mV 9 +16mV
ECAT2016_Al_BI_15mV 10 +15mV

[CIC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t ChannelNo = 0;

uint8_t Range = ECAT2016_AI_BI_10V;

uint32_t Abortcode;

ret = ECAT_Set_ECAT2016_AiProperty(DeviceNo, SlaveNo, ChannelNo, Range, &Abortcode);
if(ret 1= 0)

printf("Failed to set slave Al settings:%d\n", ret);

else

printf("Set slave Al settings successfully! \n");
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6.35. ECAT_Get_ECAT2016_AiProperty

Description:

Get the Al channel property value. Each Al channel can has different range setting from

others.

Note: It supports ECAT-2016N, ECAT-2016-3.

Syntax:

int32_t ECAT_Get_ECAT2016_AiProperty(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t *ChannelNo, uint8_t *Range, uint32_t *AbortCode)

Parameters:

Description

IN or OUT

DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
ChannelNo uint16_t IN Channel number
Range uint8_t * ouT Al range code (Defined in Table 6.6)
AbortCode Gint32. ouUT Abort code of the SDO (Please refer to
Appendix "SDO Abort messages")
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
uint8_t Range;

uint32_t Abortcode;

ret = ECAT_Get_ECAT2016_AiProperty(DeviceNo, SlaveNo, ChannelNo, &Range, &Abortcode);
if(ret 1= 0)

printf("Failed to get slave Al settings:%d\n", ret);
else

printf("Al range:%d\n", Range);
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6.36. ECAT_Get ECAT2016_AiRawData

Description:
Get the 16-bit integer value of an analog input channel.
Note: It supports ECAT-2016N, ECAT-2016-3.

Syntax:
int32_t ECAT_Get_ECAT2016_AiRawData(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t ChannelNo, int16_t *Data)

Parameters:
Name Type IN or OUT  Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
ChannelNo uint16_t IN Channel number
Data int16_t * ouT Al raw value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
int16_t Data;

ret = ECAT_Get_ECAT2016_AiRawData(DeviceNo, SlaveNo, ChannelNo, &Data);
if(ret 1= 0)

printf("Failed to get slave Al raw data:%d\n", ret);
else

printf("Al raw data:%d\n", Data);
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6.37. ECAT_Get_ECAT2016_AiVoltData

Description:

Get the floating-point voltage value of an analog input channel. Please make sure the
channel property is set correctly.

Note: It supports ECAT-2016N, ECAT-2016-3.

Syntax:
int32_t ECAT_Get_ECAT2016_AiVoltData(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t ChannelNo, double *Data)

Parameters:

IN or OUT  Description

DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
ChannelNo uint16_t IN Channel number
Data Double * ouT Al floating-point voltage value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t ChannelNo = 0;
double Data;

ret = ECAT_Get_ECAT2016_AiVoltData(DeviceNo, SlaveNo, ChannelNo, &Data);
if(ret 1= 0)

printf("Failed to get slave Al volt data:%d\n", ret);
else

printf("Al volt data:%d\n", Data);
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6.38. ECAT_SetSlaveEncProperty

Description:
Set the encoder property. This function is designed for encoder module ECAT-2093 and
ECAT-2092T.

Syntax:
int32_t ECAT_SetSlaveEncProperty(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, uint8_t Mode, uint8_t InvertCnt, uint8_t LPF)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface channel number

Encoder Mode

1: CW/CCW

Mode uint8_t IN
2: Pulse/Dir
3: A/B Phase

InvertCnt uint8_t IN change the counting direction

LPF uint8_t IN Set low pass filter (Defined in Table 6.7)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.7: Low pass filter

Maximum Input Frequency

Low pass filter number = Pulse/Direction counting mode

, ! Quadrant counting mode
Clockwise/Counterclockwise mode

0 4MHz (filter disabled) 6MHz (filter disabled)
1 4MHz 1MHz

2 2MHz 500KHz

3 1MHz 250KHz

4 640KHz 160KHz

5 320KHz 80KHz

6 160KHz 40Hz

7 80KHz 20KHz

8 40KHz 10KHz

Example:

[CIC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Mode = 3; //A/B Phase
uint8_t InvertCnt = 1; /Enable Reverse
uint8_t LPF = 0;
ret = ECAT_SetSlaveEncProperty(DeviceNo, SlaveNo, EncNo, Mode, InvertCnt, LPF);
if(ret 1= 0)
printf("Failed to set encoder property:%d\n", ret);

else

printf("Set encoder property successfully! \n");
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6.39. ECAT_GetSlaveEncProperty

Description:
Get the encoder property settings. This function is designed for encoder module
ECAT-2093 and ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveEncProperty(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, uint8_t *Mode, uint8_t *InvertCnt, uint8_t *LPF)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number

Encoder Mode

1: CW/CCW

Mode uint8_t* | OUT
2: Pulse/Dir
3: A/B Phase

InvertCnt uint8_t* | OUT change counting direction

LPF uint8_t* | OUT Set low pass filter (Defined in Table 6.7)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;

uint8_t Mode;
uint8_t ReverseCnt ;
uint8_t LPF;
ret = ECAT_GetSlaveEncProperty(DeviceNo, SlaveNo, EncNo, &Mode, &ReverseCnt, &LPF);
if(ret 1= 0)
{
printf("Failed to get encoder property:%d\n", ret);
}
else
{
printf("Encoder mode:%u\n", Mode);
printf("Encoder reverse: %u\n", ReverseCnt);
printf("Encoder Low Pass Filter:%u\n", LPF);
}
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6.40. ECAT_GetSlaveEncCount

Description:
Get the encoder counter value. This function is designed for encoder module
ECAT-2093 and ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveEncCount(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, int32_t *Cnt)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Cnt int32_t* | OUT Encoder counter value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;

int32_t Cnt;
ret = ECAT_ GetSlaveEncCount(DeviceNo, SlaveNo , EncNo, &Cnt);
if(ret 1= 0)
{
printf("Failed to get encoder count:%d\n", ret);
}
else
{
printf("Encoder count:%d\n", Cnt);
}
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6.41. ECAT_ResetSlaveEncCount

Description:
Clear the encoder counter value to 0. This function is designed for encoder module
ECAT-2093 and ECAT-2092T.

Syntax:
int32_t ECAT_ResetSlaveEncCount(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t EncNo = 0;

ret = ECAT_ResetSlaveEncCount(DeviceNo, SlaveNo , EncNo);
if(ret 1= 0)

{

printf("Failed to reset encoder count:%d\n", ret);

printf("Reset encoder count successfully\n");
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6.42. ECAT_SetSlaveEncCount

Description:
Set the encoder counter value. This function is designed for encoder module
ECAT-2092T.

Syntax:
int32_t ECAT_SetSlaveEncCount(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t EncNo,

int32_t Value)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Value int32_t* | OUT Encoder counter value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
int32_t Value = 100;

ret = ECAT_SetSlaveEncCount(DeviceNo, SlaveNo , EncNo, Value);

if(ret 1= 0)
{
printf("Failed to set encoder count:%d\n", ret);
}
else
{
printf("Set encoder count successfully\n");
}
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6.43. ECAT_SetSlaveEncldxLatchProperty

Description:

Set the position index latch function property to be enabled or not. This function is
designed for encoder module ECAT-2093 and ECAT-2092T.

Note: The index latch of ECAT-2092T is always enabled and can not be disabled.

Syntax:
int32_t ECAT_SetSlaveEncldxLatchProperty(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo, uint8_t Enable)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Enable uint8_t IN Enable/Disable latch
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Enable = 1;

ret = ECAT_SetSlaveEncldxLatchProperty(DeviceNo, SlaveNo, EncNo, Enable);

if(ret 1= 0)
{
printf("Failed to set index latch property:%d\n", ret);
}
else
{
printf("Set index latch property successfully\n");
}
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6.44. ECAT_GetSlaveEncldxLatchProperty

Description:
Get the position index latch function setting. This function is designed for encoder
module ECAT-2093 and ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveEncldxLatchProperty(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo, uint8_t *Enable)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Enable uint8_t* | OUT Enable/Disable latch
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Enable;

ret = ECAT_GetSlaveEncldxLatchProperty(DeviceNo, SlaveNo, EncNo, &Enable);

if(ret 1= 0)
{
printf("Failed to get index latch property:%d\n", ret);
}
else
{
printf("Index latch enable:%u\n", Enable);
}
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6.45. ECAT_GetSlaveEncldxLatchCnt

Description:
Read the index latch count. This function is designed for encoder module ECAT-2093
and ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveEncldxLatchCnt(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, int32_t *Cnt)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Cnt int32_t* | OUT Latch count
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
int32_t Cnt;

ret = ECAT_GetSlaveEncldxLatchCnt(DeviceNo, SlaveNo, EncNo, &Cnt);

if(ret 1= 0)
{
printf("Failed to get index latch count:%d\n", ret);
}
else
{
printf("Index latch count:%u\n", Cnt);
}
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6.46. ECAT_ResetSlaveEncldxLatchCnt

Description:
Reset the index latch count. This function is designed for encoder module ECAT-2092T.

Syntax:
int32_t ECAT_ResetSlaveEncldxLatchCnt(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t EncNo)

Parameters:
IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
int32_t Cnt;

ret = ECAT_ResetSlaveEncldxLatchCnt(DeviceNo, SlaveNo, EncNo);

if(ret 1= 0)
{
printf("Failed to reset index latch count:%d\n", ret);
}
else
{
printf("Index latch count:%u\n");
}
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6.47. ECAT_SetSlaveEncldxLatchBufferEnable

Description:

Set the position index latch buffer(FIFO) function property to be enabled or not. This
function is designed for encoder module ECAT-2093

Note: The latch frequency is related to the EtherCAT communication cycle. For example:

if the communication cycle is 1ms, the maximum latch frequency is 1kHz.

Syntax:
int32_t ECAT_SetSlaveEncldxLatchBufferEnable(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t EncNo, uint8_t Enable)

Parameters:
Name | Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Enable uint8_t IN Enable/Disable latch buffer
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Enable = 1;

ret = ECAT_SetSlaveEncldxLatchBufferEnable(DeviceNo, SlaveNo, EncNo, Enable);

if(ret 1= 0)
{
printf("Failed to set encoder index latch buffer enable:%d\n",ret);
}
else
{
printf("Set index latch property successfully\n");
}
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6.48. ECAT_GetSlaveEncldxLatchBufferEnable

Description:
Get the position index latch buffer(FIFO) function setting. This function is designed for
encoder module ECAT-2093.

Syntax:
int32_t ECAT_GetSlaveEncldxLatchBufferEnable(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t EncNo, uint8_t *Enable)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Enable uint8_t* | OUT Enable/Disable latch buffer
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Enable;

ret = ECAT_GetSlaveEncldxLatchBufferEnable(DeviceNo, SlaveNo, EncNo, &Enable);

if(ret 1= 0)
{
printf("Failed to get index latch buffer enable:%d\n",ret);
}
else
{
printf("Index latch buffer enable:%u\n", Enable);
}
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6.49. ECAT_GetSlaveEncldxLatchBuffer

Description:
Read the index latch buffer(FIFO). This function is designed for encoder module
ECAT-2093.
Note:(1) After reading the data, the data will be removed from the buffer
(2) When the buffer is full, the buffer will no longer update data until there is room
in the buffer

Syntax:
int32_t ECAT_GetSlaveEncldxLatchBuffer(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t EncNo, int32_t GetCount, int32_t *ActualGetCount, int32_t *Data)

Parameters:
ame ——— Type  INorOUT Desarpion
DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
GetCount int32_t IN Quantity of records to get
ActualGetCount | int32_t* | OUT Actual quantity of data gotten
Data int32_t* | OUT Latched data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t EncNo = 0;

int32_t GetCount = ENC_BUFFER_MAX;
int32_t ActualGetCount;

int32_t Data[ENC_BUFFER_MAX];

ret = ECAT_GetSlaveEncldxLatchBuffer(DeviceNo, SlaveNo, EncNo, GetCount, &ActualGetCount, Data);

if(ret 1= 0)
{
printf("Failed to get index latch buffer data:%d\n",ret);
}
else
{
for(uint16_ti = 0, i < ActualGetCount, i++)
{
printf("Data[%u]:%f\n", i, Data[ i ]);
}
}
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6.50. ECAT_ResetSlaveEncldxLatchBuffer

Description:
Reset the index latch buffer(FIFO). This function is designed for encoder module
ECAT-2093.

Syntax:
int32_t ECAT_ResetSlaveEncldxLatchBuffer(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;

ret = ECAT_ResetSlaveEncldxLatchBuffer(DeviceNo, SlaveNo, EncNo);

if(ret 1= 0)
{
printf("Failed to reset index latch buffer:%d\n",ret);
}
else
{
printf("Reset index latch buffer successfully\n");
}
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6.51. ECAT_SetSlaveEncExtLatchProperty

Description:
Set the position external latch function property. This function is designed for encoder
module ECAT-2092T.

Syntax:
int32_t ECAT_SetSlaveEncExtLatchProperty(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo, uint8_t Enable, uint8_t Mode, uint8_t Logic)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)

SlaveNo uint16_t | IN Slave number

EncNo uint16_t | IN Encoder interface number

Enable uint8_t IN Enable/Disable latch
Latch mode

Mode uint8_t IN 0: Reset encoder counter

1: Latch encoder counter

Extern latch signal polarity

Logic uint8_t IN 0: Active low
1: Active high
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Enable = 1;
uint8_t Mode = 0;
uint8_t Logic = 0;

ret = ECAT_SetSlaveEncExtLatchProperty(DeviceNo, SlaveNo, EncNo, Enable, Mode, Logic);

if(ret 1= 0)
{
printf("Failed to set external latch property:%d\n",ret);
}
else
{
printf("Set external latch property successfully\n");
}
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6.52. ECAT_GetSlaveEncExtLatchProperty

Description:
Get the position external latch function setting. This function is designed for encoder
module ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveEncExtLatchProperty(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo, uint8_t *Enable, uint8_t *Mode, uint8_t *Logic)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)

SlaveNo uint16_t | IN Slave number

EncNo uint16_t | IN Encoder interface number

Enable uint8_t* | OUT Enable/Disable latch
Latch mode

Mode uint8_t IN 0: Reset encoder counter

1: Latch encoder counter

Extern latch signal polarity

Logic uint8_t IN 0: Active low
1: Active high
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;

uint8_t Enable, Mode, Logic;

ret = ECAT_GetSlaveEncExtLatchProperty(DeviceNo, SlaveNo, EncNo, &Enable, &Mode, &Logic);

if(ret 1= 0)

{
printf("Failed to get external latch property:%d\n",ret);

}

else

{
printf("External latch enable:%u\n", Enable);
printf("External latch mode:%u\n", Mode);
printf("External latch logic:%u\n", Logic);

}
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6.53. ECAT_GetSlaveEncExtLatchCnt

Description:
Read the external latch count. This function is designed for encoder module
ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveEncExtLatchCnt(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, int32_t *Cnt_Rising, int32_t *Cnt_Falling)

Parameters:

IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)

SlaveNo uint16_t | IN Slave number
EncNo uint16_t | IN Encoder interface number
Cnt_Rising int32_t* | OUT Rising edge latched value
Cnt_Falling int32_t* | OUT Falling edge latched value
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
int32_t Cnt_Rising;
int32_t Cnt_Falling;

ret = ECAT_GetSlaveEncExtLatchCnt(DeviceNo, SlaveNo, EncNo, &Cnt_Rising, &Cnt_Falling);

if(ret 1= 0)
{
printf("Failed to get external latch count:%d\n",ret);
}
else
{
printf("External latch count:%d, %d\n", Cnt_Rising, Cnt_Falling);
}
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AN
6.54. ECAT_ResetSlaveEncExtLatchCnt

Description:
Reset the external latch count. This function is designed for encoder module
ECAT-2092T.

Syntax:
int32_t ECAT_ResetSlaveEncExtLatchCnt(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
int32_t Cnt;

ret = ECAT_ResetSlaveEncExtLatchCnt(DeviceNo, SlaveNo, EncNo, &Cnt);

if(ret 1= 0)
{
printf("Failed to reset external latch count:%d\n", ret);
}
else
{
printf("External latch count:%u\n");
}
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6.55. ECAT_SetSlaveCmpTrigProperty

Description:
Set the compare-trigger related properties. This function is designed for encoder
module ECAT-2092T.

Syntax:
int32_t ECAT_SetSlaveCmpTrigProperty(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, uint16_t PulseWidth)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number

Compare Trigger Pulse Width

PulseWidth uint16_t IN
(Defined in Table 6.8)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 6.8: Compare Trigger Pulse Width

Pulse Width Setting | Actual Pulse Width
(uSec)

50
50
(default)
32766 32766
32767 32767

Example:

[CIC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint16_t PulseWidth = 40;
ret = ECAT_SetSlaveCmpTrigProperty(DeviceNo, SlaveNo, EncNo, PulseWidth);
if(ret 1= 0)
printf("Failed to set compare triger property:%d\n", ret);
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6.56. ECAT_GetSlaveCmpTrigProperty

Description:
Get the compare-trigger related properties. This function is designed for encoder
module ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveCmpTrigProperty(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo, uint16_t *PulseWidth)

Parameters:

INorOUT Descripon

DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number

Compare Trigger Pulse Width

PulseWidth uint16_t* ouT
(Defined in Table 6.8)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint16_t PulseWidth;

ret = ECAT_GetSlaveCmpTrigProperty(DeviceNo, SlaveNo, EncNo, &PulseWidth);

if(ret 1= 0)
{

printf("Failed to get compare triger property:%d\n", ret);
}
else
{

printf("Compare triger pulse width:%u\n", PulseWidth);
}
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6.57. ECAT_SetSlaveCmpTrigData

Description:
According to the setting value, start a single compare-trigger function for an on-board

encoder interface channel. This function is designed for encoder module ECAT-2092T.
Syntax:
int32_t ECAT_SetSlaveCmpTrigData(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, int32_t CmpData)

Parameters:

INorOUT Descripon

DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
CmpData int32_t IN Single compare-trigger data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t EncNo = 0;

int32_t CmpData = 1000;

ret = ECAT_SetSlaveCmpTrigData(DeviceNo, SlaveNo, EncNo, CmpData);
if(ret 1= 0)

printf("Failed to set compare triger data:%d\n", ret);
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6.58. ECAT_SetSlaveContCmpTrigData

Description:
Start a continuous or a multiple compare-trigger function. This function is designed for
encoder module ECAT-2092T.

Syntax:
int32_t ECAT_SetSlaveContCmpTrigData(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t EncNo, int32_t Start, uint32_t Interval, uint8_t Dir)

Parameters:

INorOUT Descripon

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

EncNo uint16_t IN Encoder interface number

Start int32 t N Start position for this compare-trigger
operation

Interval uint32_t IN Trigger interval (i.e. position increment)
Compare direction

Dir uint8_t IN 0: positive direction
1: negative direction

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t SlaveNo = 0;

uint16_t EncNo = 0;

int32_t Start = 1000;

uint32_t Interval = 200;

uint8_t Dir = 0;

ret = ECAT_SetSlaveContCmpTrigData(DeviceNo, SlaveNo, EncNo, Start, Interval, Dir);
if(ret 1= 0)

printf("Failed to set continus compare triger data:%d\n", ret);
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6.59. ECAT_SetSlaveArrCmpPos

Description:

Set the array comparison position. After enabling the array comparison trigger function,
the comparison will start from the comparison position stored in index 0. When the encoder
reaches the comparison position, it will trigger the digital output.

Note: (1) This function is designed for encoder module ECAT-2092T.
(2) The first compare value has to be stored in index 0, the second in index 1, the
third in index 2, etc..
(3) The value stored in index 0 as the first compare position and it remains in the
compare register until the encoder counter reaches this position before using the index 1

value as the next compare position.

Example:
In Table 6.9 the compare values are set to 150, 250, 350 and 500. Digital output will be
triggered for these positions (Figure 6.3).

Table 6.9
Index 0 1 2 3
Position | 150 250 350 500
Figure 6.3
DO A
On
0 M I >
150 250 350 soo  Encoder
Value
Syntax:

int32_t ECAT_SetSlaveArrCmpPos(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
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EncNo, uint8_t Index, int32_t Position)

Parameters:

IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

EncNo uint16_t IN Encoder interface number
Index number

Index uint8_t IN
Range: 0~199

Position int32_t IN Compare position

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/C++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Index;

int32_t Position;

Index= 0;

Position= 150;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 1;

Position= 250;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 2;
Position= 350;
ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)
printf("Failed to set array compare position:%d\n", ret);

Index= 3;

Position= 500;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);
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6.60. ECAT_GetSlaveArrCmpPos

Description:
Get the array comparison position.
Note: This function is designed for encoder module ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveArrCmpPos(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, uint8_t Index, int32_t *Position)

Parameters:

INorOUT Descripon

DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
Index uint8_t IN index number
Range: 0~199
Position int32_t* ouT Compare position
Return:
0: Success.

Others: Refer to Appendix "Error Codes".

Copyright © 2018 ICP DAS CO., Ltd. All Rights Rese



EtherCAT Master Software Manual

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Index;

int32_t Position;

Index= 0;
ret = ECAT_GetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, &Position);
if(ret 1= 0)
printf("Failed to get array compare position:%d\n", ret);
else

printf("Index:%u, position:%d \n" , Index, Position);
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6.61. ECAT_SetSlaveArrCmpEnable

Description:

Set “DO trigger” flag, which indicates whether a digital output will be triggered if the
encoder value reaches this position value.

Note: This function is designed for encoder module ECAT-2092T.

Example:
In Table 6.10 the compare values are set to 150, 250, 350 and 500. The "DO Trigger" flag

for index 1 is disabled therefore no digital output will be triggered for this position (Figure

6.4).
Table 6.10
Index 0 1 2 3
Position | 150 | 250 350 500
Enable |1 0 1 1
Figure 6.4
DO A
On
0 ‘ ‘ ‘
150 250 350 soo  Encoder
Value
Syntax:

int32_t ECAT_SetSlaveArrCmpEnable(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
EncNo, uint8_t Index, uint8_t Enable)

Parameters:

ﬁ IN or OUT | Description
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DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

EncNo uint16_t IN Encoder interface number

Index uint8_t IN Index number
Range: 0~199
Enable/Disable

Enable uint8_t IN 0: Disable
1: Enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Index;

int32_t Position;
uint8_t Enable;

Index= 0;

Position= 150;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 1;
Position= 250;
ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)
printf("Failed to set array compare position:%d\n", ret);

Index= 2;

Position= 350;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 3;
Position= 500;
ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)
printf("Failed to set array compare position:%d\n", ret);

Index= 0;
Enable= 1;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
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if(ret 1= 0)

printf("Failed to set array compare enable:%d\n", ret);

Index= 1;

Enable= 0;

ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)

printf("Failed to set array compare enable:%d\n", ret);

Index= 2;

Enable= 1;

ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)

printf("Failed to set array compare enable:%d\n", ret);

Index= 3;

Enable= 1;

ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)

printf("Failed to set array compare enable:%d\n", ret);
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6.62. ECAT_GetSlaveArrCmpEnable

Description:
Get “DO trigger” flag.
Note: This function is designed for encoder module ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveArrCmpEnable(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, uint8_t Index, uint8_t *Enable)

Parameters:

INorOUT Descripon

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number

EncNo uint16_t IN Encoder interface number

Index uint8_t IN index number
Range: 0~199
Enable/Disable

Enable uint8_t* ouT 0: Disable
1: Enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Index;

uint8_t Enable;

Index= 0;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, &Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);
else

printf("Index:%u, enable:%u \n" , Index, Enable);
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6.63. ECAT_SetSlaveArrCmpEndIdx

Description:

Set the end index to be used for the compare process.

When the encoder position has reached the compare position stored in end index then
the next compare position will start again with the position stored index 0.

Note: This function is designed for encoder module ECAT-2092T.

Example:
In Table 6.11 the compare values are set to 150, 250, 350 and 500. The "DO Trigger" flag
for index 1 is disabled therefore no digital output will be triggered for this position Figure 6.5).

End index set to 3.

Table 6.11
Index 0 1 2 3
Position | 150 250 350 500
Enable |1 0 1 1
End 3
index
Figure 6.5
DO A
On
0 I :_ I >
150 250 350 500 Encoder
Value
Syntax:

int32_t ECAT_SetSlaveArrCmpEndldx(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t
EncNo, uint16_t EndIndex)
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Parameters:
IN or OUT ‘ Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
EndIindex uint16_t IN Index numberRange
Range: 0~199
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Index;

int32_t Position;
uint8_t Enable;
uint16_t End_Index;

Index= 0;
Position= 150;
ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)
printf("Failed to set array compare position:%d\n", ret);

Index= 1;

Position= 250;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 2;
Position= 350;
ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)
printf("Failed to set array compare position:%d\n", ret);

Index= 3;

Position= 500;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 0;
Enable= 1;

Copyright © 2018 ICP DAS CO., Ltd. All Rights Rese



EtherCAT Master Software Manual

\ X

ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

Index= 1;
Enable= 0;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

Index= 2;
Enable= 1;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

Index= 3;
Enable= 1;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

End_Index= 3;
ret = ECAT_SetSlaveArrCmpEndlidx(DeviceNo, SlaveNo, EncNo, End_Index);
if(ret 1= 0)

printf("Failed to set array compare end index:%d\n", ret);
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6.64. ECAT_GetSlaveArrCmpEndidx

Description:
Get the end index.
Note: This function is designed for encoder module ECAT-2092T.

Syntax:
int32_t ECAT_GetSlaveArrCmpEndldx(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo, uint16_t *Endindex)

Parameters:

INorOUT Descripon

DeviceNo uint16_t IN Device number (Card ID)

SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
Index numberRange
EndIindex uint16_t* ouT
Range: 0~199
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint16_t End_Index;

ret = ECAT_GetSlaveArrCmpEndIldx(DeviceNo, SlaveNo, EncNo, &End_Index);
if(ret 1= 0)

printf("Failed to set array compare end index:%d\n", ret);
else

printf("End Index:%u\n" , End_Index);
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A\
6.65. ECAT_SetSlaveArrCmpTrig

Description:
Start Array compare-trigger function.
Note: This function is designed for encoder module ECAT-2092T.

Syntax:
int32_t ECAT_SetSlaveArrCmpTrig(uint16_t DeviceNo, uint16_t SlaveNo, uint16_t

EncNo)

Parameters:

INorOUT Descripon

DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
EncNo uint16_t IN Encoder interface number
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint16_t EncNo = 0;
uint8_t Index;

int32_t Position;
uint8_t Enable;
uint16_t End_Index;

Index= 0;
Position= 150;
ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)
printf("Failed to set array compare position:%d\n", ret);

Index= 1;

Position= 250;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 2;
Position= 350;
ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)
printf("Failed to set array compare position:%d\n", ret);

Index= 3;

Position= 500;

ret = ECAT_SetSlaveArrCmpPos(DeviceNo, SlaveNo, EncNo, Index, Position);
if(ret 1= 0)

printf("Failed to set array compare position:%d\n", ret);

Index= 0;
Enable= 1;
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ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

Index= 1;
Enable= 0;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

Index= 2;
Enable= 1;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

Index= 3;
Enable= 1;
ret = ECAT_SetSlaveArrCmpEnable(DeviceNo, SlaveNo, EncNo, Index, Enable);
if(ret 1= 0)
printf("Failed to set array compare enable:%d\n", ret);

End_Index= 3;
ret = ECAT_SetSlaveArrCmpEndlidx(DeviceNo, SlaveNo, EncNo, End_Index);
if(ret 1= 0)

printf("Failed to set array compare end index:%d\n", ret);

ret = ECAT_SetSlaveArrCmpTrig(DeviceNo, SlaveNo, EncNo);
if(ret 1= 0)
printf("Failed to set array compare trigger:%d\n", ret);
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6.66. ECAT_SetSlaveSaveArrCmpData

Description:
Store the array comparison position and the “DO trigger” flag in the EEPROM of the
module, and the data will not be lost when the power is turned off.
Note: (1) This function is designed for encoder module ECAT-2092T.
(2) It needs to be set in the PreOP state. If the module is in the OP state, an error
will be returned.
(3) This function is a blocking function. It returns about 10 seconds after execution.
If the return value is not zero, please re-power the module and set the data
again.
Syntax:
int32_t ECAT_SetSlaveSaveArrCmpData(uint16_t DeviceNo, uint16_t SlaveNo);

Parameters:
v e heout e
DeviceNo uint16_t Device number (Card ID)
SlaveNo uint16_t IN Slave number
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
ret = ECAT_SetSlaveSaveArrCmpData(DeviceNo, SlaveNo);
if(ret 1= 0)
printf("Failed to save array compare data:%d\n", ret);
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6.67. ECAT_SetTxPdoBufParam

Description:
Set parameters of a TxPdo buffer
TxPdo buffer will store the values of the last PDO_BUFFER_DATA_MAX specified TxPdo.

After reading the buffer, the data inside the buffer will be cleared.

Syntax:
int32_t ECAT_SetTxPdoBufParam(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t
SlaveNo, uint16_t OffsetByte, uint16_t DataSize, uint16_t Enable);

Parameters:
Name | Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
Channel number
ChannelNo uint16_t | IN Maximum:
PDO_BUFFER_CHANNEL_MAX channels
SlaveNo uint16_t | IN Slave number
OffsetByte uint16_t IN TxPdo offset (unit: byte)
DataSize uint16_t IN Data size (Maxmum: 4bytes)
Enable uint16_t | IN O:disable
1:enable
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t SlaveNo = 0;
uint16_t OffsetByte= 0;
uint16_t DataSize= 2;
uint16_t Enable= 0;
ret = ECAT_SetTxPdoBufParam(DeviceNo, ChannelNo, SlaveNo, OffsetByte, DataSize, Enable);
if(ret 1= 0)
printf("Failed to set TxPdo Buffer parameters:%d\n", ret);
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6.68. ECAT_GetTxPdoBufParam

Description:
Read parameters of a TxPdo buffer.

Syntax:
int32_t ECAT_GetTxPdoBufParam(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

*SlaveNo, uint16_t *OffsetByte, uint16_t *DataSize, uint16_t *Enable);

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number

ChannelNo uint16_t | IN Maximum:
PDO_BUFFER_CHANNEL_MAX channels

SlaveNo uint16_t* | OUT Slave number

OffsetByte uint16_t* | OUT TxPdo offset (unit: byte)

DataSize uint16_t* | OUT Data size (Maxmum: 4bytes)

Enable uint16_t* | OUT O:disable
1:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t SlaveNo = 0;
uint16_t OffsetByte= 0;
uint16_t DataSize= 0;
uint16_t Enable= 0;
ret = ECAT_GetTxPdoBufParam(DeviceNo, ChannelNo, &SlaveNo, &OffsetByte, &DataSize, &Enable);
if(ret 1= 0)
printf("Failed to get TxPdo Buffer parameters:%d\n", ret);
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6.69. ECAT_SetTxPdoBufEnable

Description:
Set enable/disable of a TxPdo buffer

Syntax:
int32_t ECAT_SetTxPdoBufEnable(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

Enable);

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number

ChannelNo uint16_t IN Maximum:
PDO_BUFFER_CHANNEL_MAX channels

Enable uint16_t IN O:disable
1:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t Enable= 0;
ret = ECAT_SetTxPdoBufEnable(DeviceNo, ChannelNo, Enable);
if(ret 1= 0)
printf("Failed to set TxPdo Buffer Eanble:%d\n", ret);
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6.70. ECAT_GetTxPdoBufEnable

Description:
Get enable/disable of a TxPdo buffer

Syntax:
int32_t ECAT_GetTxPdoBufEnable(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

*Enable);

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number

ChannelNo uint16_t IN Maximum:
PDO_BUFFER_CHANNEL_MAX channels

Enable uint16_t* | OUT O:disable
1:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t Enable= 0;
ret = ECAT_GetTxPdoBufEnable(DeviceNo, ChannelNo, &Enable);
if(ret 1= 0)
printf("Failed to get TxPdo Buffer enable:%d\n", ret);
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6.71. ECAT_GetTxPdoBufValue

Description:
Get Data of a TxPdo buffer
TxPdo buffer will store the values of the last PDO_BUFFER_DATA_MAX specified TxPdo.

After reading the buffer, the data inside the buffer will be cleared.
Syntax:
int32_t ECAT_GetTxPdoBufValue(uint16_t DeviceNo, uint16_t ChannelNo, float

*Data, uint16_t Size, uint16_t *ActualGetSize);

Parameters:

IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)

Channel number
ChannelNo uint16_t IN Maximum:
PDO_BUFFER_CHANNEL_MAX channels

Data in the bufer |,

Pata floal” ouT Max :PDO_BUFFER_DATA_MAX
Size uint16_t | IN Data Size
ActualGetSize | uint16_t* | OUT Data sizeA ctual ge
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/C++]
int32_t ret;

uint16_t DeviceNo = 0;

uint16_t ChannelNo= 0;

uint16_t SlaveNo = 0;

uint16_t OffsetByte= 0;

uint16_t DataSize= 2;

uint16_t Enable= 1;

float Data[PDO_BUFFER_DATA_MAX];
uint16_t Size = sizeof( Data );

uint16_t ActualGetSize;

ret = ECAT_SetTxPdoBufParam(DeviceNo, ChannelNo, SlaveNo, OffsetByte, DataSize, Enable);
if(ret 1= 0)
printf("Failed to set TxPdo Buffer parameters:%d\n", ret);

ret = ECAT_GetTxPdoBufValue(DeviceNo, ChannelNo, Data, Size , &ActualGetSize);
if(ret 1= 0)
printf("Failed to get TxPdo Buffer:%d\n", ret);
else
{
for(uint16_ti = 0, i < ActualGetSize, i++)

{
printf("Data[%u]:%f\n", i, Data[ i ]);
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6.72. ECAT_SetAiFilterParam

Description:

Set a TxPdo filter, supporting notch filter . high pass filter and low pass filter.
Syntax:
int32_t ECAT_SetAiFilterParam(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

SlaveNo, uint16_t OffsetByte, uint16_t DataSize, uint16_t Enable);

Parameters:

Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)

Channel number
ChannelNo uint16_t IN Maximum:
Al_FILTER_CHANNEL_MAX channels

SlaveNo uint16_t | IN Slave number

OffsetByte uint16_t | IN TxPdo offset (unit: byte)

DataSize uint16_t IN Data size (Maxmum: 4bytes)
0:disable

Enable uint16_t IN
7:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t SlaveNo = 0;
uint16_t OffsetByte= 0;
uint16_t DataSize= 2;
uint16_t Enable= 7;
ret = ECAT_SetAiFilterParam(DeviceNo, ChannelNo, SlaveNo, OffsetByte, DataSize, Enable);
if(ret 1= 0)
printf("Failed to set TxPdo filter parameters:%d\n", ret);
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6.73. ECAT_GetAiFilterParam

Description:
Get settings of a TxPdo filter

Syntax:
int32_t ECAT_GetAiFilterParam(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

*SlaveNo, uint16_t *OffsetByte, uint16_t *DataSize, uint16_t *Enable);

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number

ChannelNo uint16_t | IN Maximum:
Al_FILTER_CHANNEL_MAX channels

SlaveNo uint16_t* | OUT Slave number

OffsetByte uint16_t* | OUT TxPdo offset (unit: byte)

DataSize uint16_t* | OUT Data size (Maxmum: 4bytes)

Enable uint16_t* | OUT O:disable
7:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserv



EtherCAT Master Software Manual

Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t SlaveNo = 0;
uint16_t OffsetByte= 0;
uint16_t DataSize= 0;
uint16_t Enable= 0;
ret = ECAT_GetAiFilterParam(DeviceNo, ChannelNo, &SlaveNo, &OffsetByte, &DataSize, &Enable);
if(ret 1= 0)
printf("Failed to get TxPdo filter parameters:%d\n", ret);
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6.74. ECAT_SetAiFilterEnable

Description:
Set enable/disable of a TxPdo filter

Syntax:
int32_t ECAT_SetAiFilterEnable(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

Enable);

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number

ChannelNo uint16_t IN Maximum:
Al_FILTER_CHANNEL_MAX channels

Enable uint16_t IN O:disable
7:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t Enable= 7;
ret = ECAT_SetAiFilterEnable(DeviceNo, ChannelNo, Enable);
if(ret 1= 0)
printf("Failed to set TxPdo filter Eanble:%d\n", ret);
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6.75. ECAT_GetAiFilterEnable

Description:
Get enable/disable of a TxPdo filter

Syntax:
int32_t ECAT_GetAiFilterEnable(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

*Enable);

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number

ChannelNo uint16_t IN Maximum:
Al_FILTER_CHANNEL_MAX channels

Enable uint16_t* | OUT O:disable
7:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t Enable= 0;
ret = ECAT_GetAiFilterEnable(DeviceNo, ChannelNo, &Enable);
if(ret 1= 0)
printf("Failed to get TxPdo filter enable:%d\n", ret);
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6.76. ECAT_SetAiFilterFreq

Description:

Set frequency of a TxPdo filter

Syntax:
int32_t ECAT_SetAiFilterFreq(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t
FilterType, double Frequency);

Parameters:
Name Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)

Channel number
ChannelNo uint16_t IN Maximum:
Al_FILTER_CHANNEL_MAX channels

1: notch filter

FilterType uint16_t IN 2: low pass filter
4: high pass filter

frequency

notch filter:center frequency(hz)

low pass filter:cut off frequency(hz)

high pass filter:cut off frequency(hz)
Frequency foat N Set 0 means disable the filter

ex: FilterType = notch filter, Frequency = 0,
FilterType = low pass filter, Frequency =
100(hz),

means enable low pass filter, disable notch

filter

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t ChannelNo= 0;

uint16_t FilterType= FILTER_LOW_PASS; // 2
double Frequency = 60;

ret = ECAT_SetAiFilterFreq(DeviceNo, ChannelNo, FilterType, Frequency);
if(ret 1= 0)
printf("Failed to set TxPdo filter Frequency:%d\n", ret);

FilterType = FILTER_NOTCH ;//1
Frequency = 0;//disable
ret = ECAT_SetAiFilterFreq(DeviceNo, ChannelNo, FilterType, Frequency);
if(ret 1= 0)
printf("Failed to set TxPdo filter Frequency:%d\n", ret);

FilterType = FILTER_HIGH_PASS;//4
Frequency = 0;//disable
ret = ECAT_SetAiFilterFreq(DeviceNo, ChannelNo, FilterType, Frequency);
if(ret 1= 0)
printf("Failed to set TxPdo filter Frequency:%d\n", ret);
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6.77. ECAT_GetAiFilterFreq

Description:

Get frequency of a TxPdo filter
Syntax:
int32_t ECAT_GetAiFilterFreq(uint16_t DeviceNo, uint16_t ChannelNo, uint16_t

FilterType, double *Frequency);

Parameters:

Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)

Channel number
ChannelNo uint16_t IN Maximum:
Al_FILTER_CHANNEL_MAX channels

1: notch filter

FilterType uint16_t IN 2: low pass filter
4: high pass filter
frequency
notch filter:center frequency
Frequency float* ouT
low pass filter:cut off frequency
high pass filter:cut off frequency
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t FilterType= FILTER_LOW_PASS;
double Frequency;
ret = ECAT_GetAiFilterFreq(DeviceNo, ChannelNo, FilterType, &Frequency);
if(ret 1= 0)
printf("Failed to get TxPdo filter Frequency:%d\n", ret);
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6.78. ECAT_GetAiFilterOutput

Description:
Get output of a TxPdo filter

Syntax:
int32_t ECAT_GetAiFilterOutput(uint16_t DeviceNo, uint16_t ChannelNo, int32_t

*Output);

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number
ChannelNo uint16_t | IN Maximum:
Al_FILTER_CHANNEL_MAX channels
Output int32_t* ouT output of a TxPdo filter
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t SlaveNo = 0;
uint16_t OffsetByte= 0;
uint16_t DataSize= 2;
uint16_t Enable= 7;
uint16_t FilterType;

double Frequency;
int32_t Output;

FilterType= FILTER_LOW_PASS;
Frequency = 60;
ret = ECAT_SetAiFilterFreq(DeviceNo, ChannelNo, FilterType, Frequency);
if(ret 1= 0)
printf("Failed to set TxPdo filter Frequency:%d\n", ret);

FilterType= FILTER_NOTCH;
Frequency = 0;
ret = ECAT_SetAiFilterFreq(DeviceNo, ChannelNo, FilterType, Frequency);
if(ret 1= 0)
printf("Failed to set TxPdo filter Frequency:%d\n", ret);

FilterType= FILTER_HIGH_PASS;
Frequency = 0;
ret = ECAT_SetAiFilterFreq(DeviceNo, ChannelNo, FilterType, Frequency);
if(ret 1= 0)
printf("Failed to set TxPdo filter Frequency:%d\n", ret);

ret = ECAT_SetAiFilterParam(DeviceNo, ChannelNo, SlaveNo, OffsetByte, DataSize, Enable);
if(ret 1= 0)

printf("Failed to set TxPdo filter parameters:%d\n", ret);

ret = ECAT_GetAiFilterOutput(DeviceNo, ChannelNo, &Output);
if(ret 1= 0)
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printf("Failed to set TxPdo filter parameters:%d\n", ret);
else

printf("Failed to set TxPdo filter parameters:%d\n", ret);
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6.79. ECAT_SetPdolnToOutParam

Description:
Set a Pdo input Output. Write TxPDO data (Input) to RxPDO (Output) every EtherCAT

cycle.

Syntax:

int32_t ECAT_SetPdoInToOutParam(uint16_t  DeviceNo, uint16_t ChannelNo,
uint16_t SlaveNoln, uint16_t OffsetByteln, uint16_t DataSizeln, uint16_t SlaveNoOut,
uint16_t OffsetByteOut, uint16_t DataSizeOut)

Parameters:
Name | Type IN or OUT  Description
DeviceNo uint16_t | IN Device number (Card ID)
Channel number
ChannelNo uint16_t | IN Maximum:
PDO_INTOOUT_CHANNEL_MAX
channels
SlaveNoln uint16_t | IN Slave number
OffsetByteln uint16_t IN TxPdo offset (unit: byte)
DataSizeln uint16_t IN Data size (Maxmum: 4bytes)
SlaveNoOut uint16_t | IN Slave number
OffsetByteOut | uint16_t | IN RxPdo offset (unit: byte)
DataSizeOut uint16_t IN Data size (Maxmum: 4bytes)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t SlaveNoln = 0;
uint16_t OffsetByteln= 0;
uint16_t DataSizeln= 0;
uint16_t SlaveNoOut = 0;
uint16_t OffsetByteOut= 0;
uint16_t DataSizeOut= 0;
ret = ECAT_SetPdolnToOutParam(DeviceNo, ChannelNo, SlaveNoln, OffsetByteln, DataSizeln,
SlaveNoOut, OffsetByteOut, DataSizeOut);
if(ret 1= 0)
printf("Failed to set PdoinToOut parameters:%d\n", ret);
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6.80. ECAT_GetPdolnToOutParam

Description:
Get settings of a Pdo input Output

Syntax:

int32_t ECAT_GetPdoInToOutParam(uint16_t DeviceNo, uint16_t ChannelNo,
uint16_t *SlaveNoln, uint16_t *OffsetByteln, uint16_t *DataSizeln, uint16_t *SlaveNoOut,
uint16_t *OffsetByteOut, uint16_t *DataSizeOut)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t | IN Device number (Card ID)
Channel number
ChannelNo uint16_t | IN Maximum:
PDO_INTOOUT_CHANNEL_MAX
channels
SlaveNoln uint16_t* | OUT Slave number
OffsetByteln uint16_t* | OUT TxPdo offset (unit: byte)
DataSizeln uint16_t* | OUT Data size (Maxmum: 4bytes)
SlaveNoOut uint16_t* | OUT Slave number
OffsetByteOut | uint16_t* | OUT RxPdo offset (unit: byte)
DataSizeOut uint16_t* | OUT Data size (Maxmum: 4bytes)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t SlaveNoln = 0;
uint16_t OffsetByteln= 0;
uint16_t DataSizeln= 0;
uint16_t SlaveNoOut = 0;
uint16_t OffsetByteOut= 0;
uint16_t DataSizeOut= 0;
ret = ECAT_GetPdolnToOut(DeviceNo, ChannelNo, &SlaveNoln, &OffsetByteln, &DataSizeln,
&SlaveNoOut, &OffsetByteOut, &DataSizeOut);
if(ret 1= 0)
printf("Failed to get PdoinToOut parameters:%d\n", ret);
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6.81. ECAT_SetPdolnToOutCoeff

Description:
Set coefficient of a Pdo input Output
Output = input * gain + offset

Syntax:
int32_t ECAT_SetPdolnToOutCoeff(uint16_t DeviceNo, uint16_t ChannelNo, float

gain, float offset)

Parameters:

IN or OUT  Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number
Maximum:
ChannelNo uint16_t IN
PDO_INTOOUT_CHANNEL_MAX
channels
gain float IN gain
offset float IN offset

Return:
0: Success.
Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
float gain= 1;

float offset = 0;

ret = ECAT_SetPdoInToOutCoeff(DeviceNo, ChannelNo, gain, offset);
if(ret 1= 0)
printf("Failed to set PdoInToOut Coeff:%d\n", ret);
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6.82. ECAT_GetPdolnToOutCoeff

Description:
Get coefficient of a Pdo input Output

Syntax:
int32_t ECAT_GetPdolnToOutCoeff(uint16_t DeviceNo, uint16_t ChannelNo, float

*gain, float *offset)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number

ChannelNo uint16_t | IN Maximum:
PDO_INTOOUT_CHANNEL_MAX
channels

gain float* ouT gain

offset float* ouT offset

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
float gain;

float offset;
ret = ECAT_GetPdolnToOutCoeff(DeviceNo, ChannelNo, &gain, &offset);
if(ret 1= 0)

printf("Failed to get PdoInToOut coeff:%d\n", ret);
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6.83. ECAT_SetPdolnToOutEnable

Description:
Set enable/disable of a Pdo input Output

Syntax:
int32_t ECAT_SetPdoInToOutEnable(uint16_t DeviceNo, uint16_t ChannelNo,

uint16_t Enable)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number
Maximum:

ChannelNo uint16_t IN
PDO_INTOOUT_CHANNEL_MAX
channels
O:disable

Enable uint16_t IN
1:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t Enable= 0;
ret = ECAT_SetPdolnToOutEnable(DeviceNo, ChannelNo, Enable);
if(ret 1= 0)
printf("Failed to set PdoInToOutEanble:%d\n", ret);
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6.84. ECAT_GetPdolnToOutEnable

Description:
Get enable/disable of a Pdo input Output

Syntax:
int32_t ECAT_GetPdoInToOutEnable(uint16_t DeviceNo, uint16_t ChannelNo,

uint16_t *Enable)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
Channel number
Maximum:

ChannelNo uint16_t IN
PDO_INTOOUT_CHANNEL_MAX
channels
O:disable

Enable uint16_t* | OUT
1:enable

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t ChannelNo= 0;
uint16_t Enable= 0;
ret = ECAT_GetPdolnToOutEnable(DeviceNo, ChannelNo, &Enable);
if(ret 1= 0)
printf("Failed to get PdoInToOut enable:%d\n", ret);
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6.85. ECAT_SlaveNonBlockRegErrReadRequest

Description:
Request an error counter from the slave module
Invalid frame error counters (important), Link loss error counter and forwarded CRC error
counter can be obtained
When there is a communication problem (ECAT_ERR_WORKING_COUNTER), please
refer to “EtherCAT Diagnostic”
Note: This function can only be used in AlState ECAT_AS_OP

Syntax:
int32_t ECAT_SlaveNonBlockRegErrReadRequest(uint16_t  DeviceNo, uint16_t
SlaveNo, uint16_t Type)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number

register type
REGISTER_TYPE_ERR

(Invalid frame error counter)

Type uint16_t | IN REGISTER_TYPE_LOST_LINK
(Link loss error counter)
REGISTER_TYPE_FWD_CRC_ERR

(forwarded CRC error counter)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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\ N
[C/C++]
int32_t ret ;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint8_t RxErr[4];
uint8_t CRCErr[4];
uint8_t LinkLoss[4];
uint8_t FWdCRCErr[4];
uint8_t Dummy[4];
/* REGISTER_TYPE_ERR */
do
{
ret = ECAT_SlaveNonBlockRegErrReadRequest(DeviceNo, SlaveNo, REGISTER_TYPE_ERR);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else

printf("request successfully\n");

do
{
ret = ECAT_SlaveNonBlockRegErrReadState(DeviceNo, SlaveNo, REGISTER_TYPE_ERR,
RxErr, CRCErr);
Ywhile (ret == -1040); //busy
if(ret < 0)
{
printf("Failed to read:%d\n", ret);

}

else

{
printf("RxErr Port[0]: %u\n", RxErr[0]);
printf("RxErr Port[1]:%u\n", RxErr[1]);
printf("RxErr Port[2]:%u\n", RxErr[2]);
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printf("RxErr Port[3]:%u\n", RxErr[3]);

printf("CRCErr Port[0]:%u\n", CRCErT[0]);
printf("CRCErr Port[1]:%u\n", CRCErr[1]);
printf("CRCErr Port[2]:%u\n", CRCErr[2]);
printf("CRCErr Port[3]:%u\n", CRCETrr[3]);

}
/* REGISTER_TYPE_LOST_LINK*/

do
{
ret = ECAT_SlaveNonBlockRegErrReadRequest(DeviceNo, SlaveNo, REGISTER_TYPE_LOST_LINK);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else

printf("request successfully\n");

do
{
ret = ECAT_SlaveNonBlockRegErrReadState(DeviceNo, SlaveNo,
REGISTER_TYPE_LOST_LINK, LinkLoss, Dummy);
}while (ret == -1040); //busy

if(ret < 0)

{
printf("Failed to read:%d\n", ret);

}

else

{
printf("LinkLoss Port[0]: %u\n", LinkLoss[0]);
printf("LinkLoss Port[1]:%u\n", LinkLoss[1]);
printf("LinkLoss Port[2]:%u\n", LinkLoss[2]);
printf("LinkLoss Port[3]:%u\n", LinkLoss[3]);

}
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/* REGISTER_TYPE_FWD_CRC_ERR */
do

{

ret = ECAT_SlaveNonBlockRegErrReadRequest(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else

printf("request successfully\n");

do
{
ret = ECAT_SlaveNonBlockRegErrReadState(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR, FWdCRCErr, Dummy);
}while (ret == -1040); //busy

if(ret < 0)

{
printf("Failed to read:%d\n", ret);

}

else

{
printf("FwdCRCErr Port[0]:%u\n", FwdCRCETrr[0]);
printf("FwdCRCErr Port[1]:%u\n", FwdCRCErr[1]);
printf("FwdCRCErr Port[2]:%u\n", FwdCRCEIrr[2]);
printf("FwdCRCErr Port[3]:%u\n", FwdCRCEr([3]);

}
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6.86. ECAT_SlaveNonBlockRegErrReadState

Description:

Get an error counter from the slave module

Invalid frame error counters (important), Link loss error counter and forwarded CRC error

counter can be obtained

When there is a communication problem (ECAT_ERR_WORKING_COUNTER), please
refer to “EtherCAT Diagnostic”

Note: This function can only be used in AlState ECAT_AS_OP

Syntax:

int32_t ECAT_SlaveNonBlockRegErrReadState(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t Type, uint8_t *Value1, uint8_t *Value2)

Parameters:
Name

DeviceNo

Type
uint16_t

IN or OUT | Description

IN

Device number (Card ID)

SlaveNo

uint16_t

IN

Slave number

Type

uint16_t

register type
REGISTER_TYPE_ERR

(Invalid frame error counter)
REGISTER_TYPE_LOST_LINK
(Link loss error counter)
REGISTER_TYPE_FWD_CRC_ERR

(forwarded CRC error counter)

Value1

uint8_t*

ouT

According to the register type, there are
different definitions

When Type is invalid frame error counter
Get invalid frame (Rx Error) counter
When Type is the Link loss counter

Get Link loss counter

When Type is forwarded CRC error
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counter

Get forwarded CRC error counter

According to the register type, there are
different definitions
When Type is invalid frame error counter

Get invalid frame (CRC Error) counter

Value2 uint8_t* ouT When Type is the Link loss counter
No data
When Type is forwarded CRC error
counter
No data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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\ N
[C/C++]
int32_t ret ;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
uint8_t RxErr[4];
uint8_t CRCErr[4];
uint8_t LinkLoss[4];
uint8_t FWdCRCErr[4];
uint8_t Dummy[4];
/* REGISTER_TYPE_ERR */
do
{
ret = ECAT_SlaveNonBlockRegErrReadRequest(DeviceNo, SlaveNo, REGISTER_TYPE_ERR);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else

printf("request successfully\n");

do
{
ret = ECAT_SlaveNonBlockRegErrReadState(DeviceNo, SlaveNo, REGISTER_TYPE_ERR,
RxErr, CRCErr);
Ywhile (ret == -1040); //busy
if(ret < 0)
{
printf("Failed to read:%d\n", ret);

}

else

{
printf("RxErr Port[0]: %u\n", RxErr[0]);
printf("RxErr Port[1]:%u\n", RxErr[1]);
printf("RxErr Port[2]:%u\n", RxErr[2]);
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printf("RxErr Port[3]:%u\n", RxErr[3]);

printf("CRCErr Port[0]:%u\n", CRCErT[0]);
printf("CRCErr Port[1]:%u\n", CRCErr[1]);
printf("CRCErr Port[2]:%u\n", CRCErr[2]);
printf("CRCErr Port[3]:%u\n", CRCETrr[3]);

}
/* REGISTER_TYPE_LOST_LINK*/

do
{
ret = ECAT_SlaveNonBlockRegErrReadRequest(DeviceNo, SlaveNo, REGISTER_TYPE_LOST_LINK);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else

printf("request successfully\n");

do
{
ret = ECAT_SlaveNonBlockRegErrReadState(DeviceNo, SlaveNo,
REGISTER_TYPE_LOST_LINK, LinkLoss, Dummy);
}while (ret == -1040); //busy

if(ret < 0)

{
printf("Failed to read:%d\n", ret);

}

else

{
printf("LinkLoss Port[0]: %u\n", LinkLoss[0]);
printf("LinkLoss Port[1]:%u\n", LinkLoss[1]);
printf("LinkLoss Port[2]:%u\n", LinkLoss[2]);
printf("LinkLoss Port[3]:%u\n", LinkLoss[3]);

}
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/* REGISTER_TYPE_FWD_CRC_ERR */
do

{

ret = ECAT_SlaveNonBlockRegErrReadRequest(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else

printf("request successfully\n");

do
{
ret = ECAT_SlaveNonBlockRegErrReadState(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR, FWdCRCErr, Dummy);
}while (ret == -1040); //busy

if(ret < 0)

{
printf("Failed to read:%d\n", ret);

}

else

{
printf("FwdCRCErr Port[0]:%u\n", FwdCRCETrr[0]);
printf("FwdCRCErr Port[1]:%u\n", FwdCRCErr[1]);
printf("FwdCRCErr Port[2]:%u\n", FwdCRCEIrr[2]);
printf("FwdCRCErr Port[3]:%u\n", FwdCRCEr([3]);

}
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6.87. ECAT_SlaveNonBlockRegErClrRequest

Description:
Request to the slave module to clear the error counter
The maximum value of counters is 255. After this value is exceeded, it will not count again.
It is recommended to clear the error counters in the initialization phase.
Note: This function can only be used in AlState ECAT_AS_OP

Syntax:
int32_t ECAT_SlaveNonBlockRegErCIrRequest(uint16_t DeviceNo, uint16_t SlaveNo,
uint16_t Type)

Parameters:
Name | Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
SlaveNo uint16_t | IN Slave number

register type
REGISTER_TYPE_ERR

(Invalid frame error counter)

Type uint16_t | IN REGISTER_TYPE_LOST_LINK
(Link loss error counter)
REGISTER_TYPE_FWD_CRC_ERR

(forwarded CRC error counter)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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\ N
[C/C++]
int32_t ret ;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
/* REGISTER_TYPE_ERR */
do
{
ret = ECAT_SlaveNonBlockRegErClrRequest(DeviceNo, SlaveNo, REGISTER_TYPE_ERR);
}while (ret == -1040); // request busy

if(ret < 0)
{
printf("Failed to request:%d\n", ret);
}
else
{
printf("request successfully\n");
do
{
ret = ECAT_SlaveNonBlockRegErrCirState(DeviceNo, SlaveNo, REGISTER_TYPE_ERR);
}while (ret == -1040); //busy
if(ret < 0)
{
printf("Failed to read:%d\n", ret);
}
else
{
printf("Clear successfully\n");
}
}
/* REGISTER_TYPE_LOST_LINK*/
do
{

ret = ECAT_SlaveNonBlockRegErClrRequest(DeviceNo, SlaveNo, REGISTER_TYPE_LOST_LINK);
}while (ret == -1040); // request busy
if(ret < 0)

Copyright © 2018 ICP DAS CO., Ltd. All Rights Res



EtherCAT Master Software Manual

{
printf("Failed to request:%d\n", ret);
}
else
{
printf("request successfully\n");
do
{
ret = ECAT_SlaveNonBlockRegErrClrState(DeviceNo, SlaveNo, REGISTER_TYPE_LOST_LINK);
}while (ret == -1040); //busy
if(ret < 0)
{
printf("Failed to read:%d\n", ret);
}
else
{
printf("Clear successfully\n");
}
}
/* REGISTER_TYPE_FWD_CRC_ERR */
do
{

ret = ECAT_SlaveNonBlockRegErClrRequest(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else
printf("request successfully\n");
do
{

ret = ECAT_SlaveNonBlockRegErrClrState(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR);
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}while (ret == -1040); //busy

if(ret < 0)
{
printf("Failed to read:%d\n", ret);
}
else
{
printf("Clear successfully!\n");
}
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6.88. ECAT_SlaveNonBlockRegErrClrState

Description:
Check the error counter is cleared
Note: This function can only be used in AlState ECAT_AS_OP

Syntax:
int32_t ECAT_SlaveNonBlockRegErrCirState(uint16_t DeviceNo, uint16_t SlaveNo,

uint16_t Type)

Parameters:

IN or OUT | Description

DeviceNo uint16_t | IN Device number (Card ID)
SlaveNo uint16_t IN Slave number
register type

REGISTER_TYPE_ERR

(Invalid frame error counter)

Type uint16_t | IN REGISTER_TYPE_LOST_LINK
(Link loss error counter)
REGISTER_TYPE_FWD_CRC_ERR

(forwarded CRC error counter)

Return:
0: Success.
Others: Refer to Appendix "Error Codes".
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\ N
[C/C++]
int32_t ret ;

uint16_t DeviceNo = 0;
uint16_t SlaveNo = 0;
/* REGISTER_TYPE_ERR */
do
{
ret = ECAT_SlaveNonBlockRegErClrRequest(DeviceNo, SlaveNo, REGISTER_TYPE_ERR);
}while (ret == -1040); // request busy

if(ret < 0)
{
printf("Failed to request:%d\n", ret);
}
else
{
printf("request successfully\n");
do
{
ret = ECAT_SlaveNonBlockRegErrCirState(DeviceNo, SlaveNo, REGISTER_TYPE_ERR);
}while (ret == -1040); //busy
if(ret < 0)
{
printf("Failed to read:%d\n", ret);
}
else
{
printf("Clear successfully\n");
}
}
/* REGISTER_TYPE_LOST_LINK*/
do
{

ret = ECAT_SlaveNonBlockRegErClrRequest(DeviceNo, SlaveNo, REGISTER_TYPE_LOST_LINK);
}while (ret == -1040); // request busy
if(ret < 0)
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{
printf("Failed to request:%d\n", ret);
}
else
{
printf("request successfully\n");
do
{
ret = ECAT_SlaveNonBlockRegErrClrState(DeviceNo, SlaveNo, REGISTER_TYPE_LOST_LINK);
}while (ret == -1040); //busy
if(ret < 0)
{
printf("Failed to read:%d\n", ret);
}
else
{
printf("Clear successfully\n");
}
}
/* REGISTER_TYPE_FWD_CRC_ERR */
do
{

ret = ECAT_SlaveNonBlockRegErClrRequest(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR);
}while (ret == -1040); // request busy
if(ret < 0)
{
printf("Failed to request:%d\n", ret);

else
printf("request successfully\n");
do
{

ret = ECAT_SlaveNonBlockRegErrClrState(DeviceNo, SlaveNo,
REGISTER_TYPE_FWD_CRC_ERR);
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}while (ret == -1040); //busy

if(ret < 0)
{
printf("Failed to read:%d\n", ret);
}
else
{
printf("Clear successfully!\n");
}
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7.Motion Control Functions

7.1. Motion Control Initialization
7.1.1. ECAT Mclnit

Description:

Initialize parameters for motion control.

Syntax:
int32_t ECAT_Mclnit(uint16_t DeviceNo, uint16_t SlaveNo[], uint16_t SubAxisNo[],
uint16_t AxisCount)

Parameters:

DeviceNo uint16_t IN Device number (Card ID)
An array of Slave number.

SlaveNo uint16_t[] IN Each index of this array is a slave
number.
Sub-axis number.
In general, a slave only has an axis. But
some slave has several axes. Several

SubAxisNo Lint16.1] N sub-axis numbers are provided for this

kind of slave. With the combination of
save number and sub-axis number,
the system can have all axes be

defined and used individually.

Set the number of axes
AxisCount uint16_t IN (MC_AXIS_NO_MAX macro is the

maximum number of axes)
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Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/IC++]
int32_t ret;
uint16_t DeviceNo = 0;
uint16_t AxisCount=0;
uint16_t McSlaveNo[MC_AXIS_NO_MAX];
uint16_t McSubAxisNo[MC_AXIS_NO_MAX];
/I Ex: The network system is composed of two CiA402 servo drives and an ECAT-2094S slave.
McSlaveNo[0] = 0; // axis 0 is slave 0

McSlaveNo[1] = 1; // axis 1 is slave 1

McSlaveNo[2] = 2; /[ axis 2 is one axis of slave 2 (Note: slave 2 is a 4-axis slave)
McSlaveNo[3] = 2; // axis 3 is one axis of slave 2

McSlaveNo[4] = 2; // axis 4 is one axis of slave 2

McSlaveNo[5] = 2; // axis 5 is one axis of slave 2

McSubAxisNo [0] = 0; // axis O is a single axis slave

McSubAxisNo [1] = 0; /I axis 1 is a single axis slave

McSubAxisNo [2] = 0; // axis 2 is the local axisO of a 4-axis slave

McSubAxisNo [3] = 1; // axis 3 is the local axis1 of a 4-axis slave

McSubAxisNo [4] = 2; /] axis 4 is the local axis2 of a 4-axis slave

McSubAxisNo [5] = 3; // axis 5 is the local axis3 of a 4-axis slave

AxisCount = 6;
ret = ECAT_Mclnit(DeviceNo, McSlaveNo, McSubAxisNo , AxisCount);
if(ret < 0)
{
printf("Failed to initialize motion control:%d\n", ret);
}
else
{
printf("Initialize motion control successfully\n");
}
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7.1.2. ECAT_Mclnit_EXx

Description:
Use Motion Control Parameter File to initialize motion control, please refer to "Motion

Control Parameter File Editing Steps" for file creation.

Syntax:
int32_t ECAT_Mclnit_Ex(uint16_t DeviceNo, char* FileName, uint16_t SlaveNo[],
uint16_t SubAxisNo[], uint16_t* AxisCnt)

Parameters:
DeviceNo uint16_t IN Device number (Card ID)
FileName char* IN Motion Control Parameter File
An array of Slave number.
SlaveNo uint16_t[] ouT Each index of this array is a slave
number.
Sub-axis number.
In general, a slave only has an axis. But
some slave has several axes. Several
SubAxisNo Lint16.1] OUT sub-axis numbers are provided for this
kind of slave. With the combination of
save number and sub-axis number,
the system can have all axes be
defined and used individually.
AxisCnt uint16_t ouT Get the number of axes
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

char* FileName=" File.motcfg”; // Local path

/lchar* FileName="C:\\ File.motcfg”; // Absolute path
uint16_t SlaveNo[MC_AXIS_NO_MAX];

uint16_t SubAxisNo[MC_AXIS_NO_MAX];

uint16_t AxisCnt;

ret = ECAT_Mclnit_Ex(DeviceNo, FileName, SlaveNo, SubAxisNo, &AxisCnt);

if(ret < 0)
{
printf("Failed to initialize motion control:%d\n",ret);
}
else
{
uint16_t i;
printf("Initialize motion control successfully\n");
printf("Axis Count: %u\n", AxisCnt);
for(i = 0; i < AxisCnt; i++)
{
printf("Axis[%u].SlaveNo: %u\n”, i, SlaveNoli]);
}
}
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7.2. Axis Parameter Settings
7.2.1. ECAT_McSetAxisDefaultMode

Description:

Set the default motion mode of the specified axis.

The initial default motion mode is CSP mode. When ServoOn or ErrorReset, the motion
mode will be switched to the default motion mode. Table 7.1 shows the PDO Entries

required by each motion mode.

Table 7.1

RxPdo Entries TxPdo Entries
MC_MODE_CSP 607A | Target Position 6064 Position actual value
MC_MODE_CSV 60FF | Target Velocity 6064 Position actual value
MC_MODE_CST 6071 | Target Torque 6077 Torque actual value
Syntax:

int32_t ECAT_McSetAxisDefaultMode(uint16_t DeviceNo, uint16_t AxisNo, int8_t
Mode)

Parameters:
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Motion mode
MC_MODE_CSP(CSP mode)
Mode int8_t IN MC_MODE_CSV(CSV mode)
MC_MODE_CST(CST mode)
Initial value: MC_MODE_CSP
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

int8_t Mode = MC_MODE_CSP;

ret = ECAT_McSetAxisDefaultMode(DeviceNo, AxisNo, Mode);
if(ret < 0)

{

printf("Failed to set axis default mode:%d\n",ret);

printf("Set axis default mode successfully\n");
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7.2.2. ECAT_McGetAxisDefaultMode

Description:

Get default motion mode of an axis.

Syntax:
int32_t ECAT_McGetAxisDefaultMode(uint16_t DeviceNo, uint16_t AxisNo, int8_t
*Mode)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Mode int8_t * ouT Motion mode
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

int8_t Mode;

ret = ECAT_McGetAxisDefaultMode(DeviceNo, AxisNo, &Mode);
if(ret < 0)

{

printf("Failed to get axis default mode:%d\n", ret);

printf("Axis[%u] default mode:%f\n", AxisNo, Mode);
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7.2.3. ECAT_McSetAxisServoOn

Description:

Set an axis (a drive) to be servo ON or servo OFF.

After setting Servo On, it takes several ms to complete Servo On. You can use
ECAT_McGetAxisState to get the axis status. When the axis status is MC_AS_STANDSTILL,

it means Servo On is completed.

Syntax:
int32_t ECAT_McSetAxisServoOn(uint16_t DeviceNo, uint16_t AxisNo, uint16_t State)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Servo Driver state
State uint16_t IN 0: OFF
1: ON
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
uint16_t State = 1;

ret = ECAT_McSetAxisServoOn(DeviceNo, AxisNo, State);

if(ret < 0)
{
printf("Failed to set axis ServoOn:%d\n", ret);
}
else
{
printf("Set axis ServoOn successfully'\n");
}
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7.2.4. ECAT_McSetAxisPPU

Description:

Set Pulses Per Unit (PPU) value for an axis. Motion command is based on Unit. Inside
the control card, pulses are used for control motors.

Pulses Per Unit, pulses of each unit. For example, If you want to set the “user unit” as
mm and a mm requires 1000 pulses, then set the PPU to be 1000. If the unit of PDO Entry
(Table 7.2) of the driver is not pulse. pulse/s and pulse/s*2, the PPU needs to be setto 1, at

this time, "user unit" is the original unit of the PDO, such as rpm, rpm/s... Etc.

Table 7.2

RxPDO TxPDO unit

607A Target Position 6064 Position actual value pulse

60FF Target Velocity 606C Velocity actual value pulse/s

60B0 Position offset pulse

60B1 Velocity offset pulse/s

6099 Speed during search pulse/s
for switch

6099 Speed during search pulse/s
for zero

609A Homing acceleration pulse/s”2

Syntax:

int32_t ECAT_McSetAxisPPU(uint16_t DeviceNo, uint16_t AxisNo, double PPU)

Parameters:
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
PPU double IN Pulses Per Unit
Return:
0: Success.
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Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
double PPU = 100000;

ret = ECAT_McSetAxisPPU(DeviceNo, AxisNo, PPU);
if(ret < 0)
{

printf("Failed to set axis PPU:%d\n", ret);

}

else

{
printf("Set axis PPU successfully\n");
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7.2.5. ECAT_McGetAxisPPU

Description:

Get pulses per unit setting of an axis.

Syntax:

int32_t ECAT_McGetAxisPPU(uint16_t DeviceNo, uint16_t AxisNo, double *PPU)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
PPU Double* ouT Pulses Per Unit
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
double PPU;

ret = ECAT_McGetAxisPPU(DeviceNo, AxisNo, &PPU);

if(ret < 0)
{
printf("Failed to get axis PPU:%d\n", ret);
}
else
{
printf("Axis[%u] PPU:%f\n", AxisNo, PPU);
}
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7.2.6. ECAT_McSetAxisVelAccScale

Description:

Set the velocity/acceleration scaling parameters of an axis.
When the unit of PDO Entry (Table 7.2) of the drive is not pulse/s or pulse/s”2, this
parameter can be used for unit scaling.
Example:
The original velocity unit of PDO is rpm. To convert pulse/s to rpm, the formula is (1/1
revolution) * 60. Assuming that the number of pulses required for one revolution is 10000,

the velocity scaling parameter is set as 1/10000*60 = 0.006

The original acceleration unit of PDO is rpm. To convert pulse/s to rpm, the formula is (1/1
revolution) * 60. Assuming that the number of pulses required for one revolution is 10000,

the acceleration scaling parameter is set as 1/10000*60 = 0.006

Syntax:
int32_t ECAT_McSetAxisVelAccScale(uint16_t DeviceNo, uint16_t AxisNo, double
VelScal, double AccScal)

Parameters:
Name Type  INorOUT
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Velocity scale parameter
VelScal double IN
default:1
Acceleration scale parameter
AccScal double IN
default:1
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double VelScal = 1;

double AccScal = 1;

ret = ECAT_McSetAxisVelAccScale(DeviceNo, AxisNo, VelScal, AccScal);

if(ret < 0)
{
printf("Failed to set axis vel acc scale:%d\n",ret);
}
else
{
printf("Set axis vel acc scale successfully\n");
}
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7.2.7. ECAT_McGetAxisVelAccScale

Description:
Get velocity/acceleration scaling parameters of an axis.

Syntax:
int32_t ECAT_McGetAxisVelAccScale(uint16_t DeviceNo, uint16_t AxisNo, double

*VelScal, double *AccScal)

Parameters:
IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

AxisNo uint16_t IN Axis number

VelScal double* ouT Velocity scale parameter

AccScal double* ouT Acceleration scale parameter
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double VelScal;

double AccScal;

ret = ECAT_McGetAxisVelAccScale(DeviceNo, AxisNo, &VelScal, &AccScal);

if(ret < 0)
{
printf("Failed to get axis vel acc scale:%d\n", ret);
}
else
{
printf("Axis[%u] VelScal:%f AccScal:%f, \n", AxisNo, VelScal, AccScal);
}
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7.2.8. ECAT_McSetProfileData

Description:
Set a position array data into a buffer number for  profile
motion(ECAT_McAxisMoveProfile).

Syntax:
int32_t ECAT_McSetProfileData(uint16_t DeviceNo, uint16_t ProfileNo, double *Data,
uint16_t DataSize)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Profile number, available number range
ProfileNo uint16_t IN
0~15
Data buffer. It can store up to 3000
Data double* IN
double-type data.
DataSize uint16_t IN Size of data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
uint16_t ProfileNo = 0;
double Data]MC_PROFILE_DATA_MAX];
uint16_t DataSize = 10;
Data[0] = 0.00005;
Data[1]= 0.00015;
Data[2] = 0.00030;
Data[3] = 0.00050;
Data[4] = 0.00075;
Data[5] = 0.00105;
Data[6] = 0.00140;
Data[7] = 0.00180;
Data[8] = 0.00225;
Data[9] = 0.00275;

ret = ECAT_McSetProfileData(DeviceNo, ProfileNo, Data, DataSize);

if(ret < 0)
{

printf("Failed to set profile data:%d\n", ret);
}
else
{

printf("Set set profile data successfully\n");
}
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AN
7.2.9. ECAT_McGetProfileData

Description:

Get a position array data from a profile buffer number

Syntax:
int32_t ECAT_McGetProfileData(uint16_t DeviceNo, uint16_t ProfileNo, double *Data,
uint16_t DataSize)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Profile number, available number range
ProfileNo uint16_t IN
0~15
Data buffer. It can have up to 3000
Data double* ouT
double-type data.
DataSize uint16_t IN Size of data
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t i;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t ProfileNo = 0;

double Data[MC_PROFILE_DATA_MAX];
uint16_t DataSize = 10;

ret = ECAT_McGetProfileData(DeviceNo, ProfileNo, Data, DataSize);

if(ret < 0)
{
printf("Failed to get profile data:%d\n", ret);
}
else
{
printf("Set get profile data successfully\n");
for(i=0; i<DataSize; i++)
printf("Data[%u]:%f\n", i, Datal[i]);
}
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7.2.10. ECAT_McSetProfilelnterval

Description:

Set interval of position array data for profile motion. It controls the data consuming

speed as well as the motion speed. For example, if the interval value is 2, the system will

consume each position value for every 2 cycles, i.e., the increment for each cycle is half of

the original defined value.

Syntax:
int32_t ECAT_McSetProfilelnterval(uint16_t DeviceNo, uint16_t ProfileNo, uint16_t
Value)
Parameters:
DeviceNo uint16_t IN Device number (Card ID)
ProfilaNo uint16 t N Profile number, available number range
0~15
Interval
For example:
Value Lint16. ¢ N 1: read position array data for motion
every cycletime (default setting)
2: read position array data for motion
every two cycletimes.
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t ProfileNo = 0;

uint16_t Value = 2;

ret = ECAT_McSetProfilelnterval(DeviceNo, ProfileNo, Value);

if(ret < 0)
{
printf("Failed to set profile Interval:%d\n", ret);
}
else
{
printf("Set profile Interval successfully\n");
}

Interval = 1(default)

20,0000
0.0000 / //\
Welocity
-20.0000 .
0 — Position 100
Interval = 2
20.0000
0.0000 i i
Velocity
-20.0000 .
1] m— Position 100
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7.2.11. ECAT_McSetProfileCSV

Description:
Write position data to a CSV file. This file contain data for a profile motion. The data

format is shown in Figure 7.1.

Syntax:
int32_t ECAT_McSetProfileCSV(uint16_t DeviceNo, uint16_t ProfileNo, uint32_t Offset,
char *Data, uint32_t DataSize, uint8_t LastFlag)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
Profile number, available number range
ProfileNo uint16_t IN
0~15
Offset uint32_t IN File offset
Data char * IN Data buffer
DataSize uint32_t IN Size of the data
Flag indicates the end of the writing
action
LastFlag uint8_t IN
0: more data will be written
1: this is the last write action
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Axis 0 Position

Axis 1 Position

Axis 2 Position

1 10.000013[,[0.000027],]0.000040]| First line, axis positions |
2 10.000040],]10.000080[]0.000120| second line, axis positions |
3 10.000080[,|0.000160[,/0.000241
4 (0.000134,/0.000267,|10.000401
5 10.000200]0.000401},/0.000601
6 (0.000281,/0.000561,|10.000842
/10.000374{,10.000748(,/0.001123
9 (0.000481,/0.000962/,10.001443
9 (0.000601,/0.001203,,|10.001804
10 10.000735/,/0.001470[,[0.002205
11 10.000882,/0.001764[,[0.002646
1210.001042,10.002085[,[0.003127
Figure 7.1

[C/C++]

FILE *pFile;
size_t file_Size;
char *buffer;
size_t result;
int32_t ret;

uint16_t ProfileNo = 0;
uint8_t LastFlag = 1;

char *file_name = "D:\voox.csv"

pFile = fopen(file_name, "rb" );
if (PFile==NULL) {

printf("Failed to open file:%s", file_name);

return;

// obtain file size:

fseek (pFile, 0, SEEK_END);
file_Size = ftell(pFile);
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fseek (pFile, 0, SEEK_SET);

/I allocate memory to contain the whole file:
buffer = (char*)malloc(sizeof(char)*file_Size);
if (buffer == NULL) {
printf("Failed to allocate memory");
fclose(pFile);

return;

/I copy the file into the buffer:
result = fread(buffer, 1, file_Size, pFile);
if (result != file_Size) {

printf("Failed to read from file");

goto out_close;

/* the whole file is now loaded in the memory buffer. */
ret = ECAT_McSetProfileCSV(DeviceNo, ProfileNo, 0, buffer, file_Size, LastFlag);
if(ret 1= 0)

printf("Failed to set profile CSV format data:%d", ret);

out_close:
fclose(pFile);
free(buffer);
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7.2.12. ECAT_McGetProfileCSV

Description:
Read out position data from a CSV file. This file is used for a profile motion. The format

is shown in Figure 7.1.

Syntax:
int32_t ECAT_McGetProfileCSV(uint16_t DeviceNo, uint16_t ProfileNo, uint32_t *Offset,
char *Data, uint32_t *DataSize, uint8_t *LastFlag)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
ProfilaNo uint16 t N Profile number, available number range
0~15
Offset uint32_t* | OUT File offset
Data char * ouT Data buffer
DataSize uint32_t* | OUT Size of the data
Read end flag
LastFlag uint8_t * ouT 0: more data can be read
1: reach the end of file
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

FILE * pFile;

char Data[2048];

int32_t ret;

char *file_name = "D:\voo.csv"
uint16_t ProfileNo = 0;

uint8_t LastFlag;

uint32_t DataSize;

uint32_t Offset = 0;

pFile = fopen(file_name, "wb" );
if (pFile==NULL) {

printf("Failed to create file:%s", file_name);

return;
}
while(1)
{

DataSize = 2048;
LastFlag = 0;
if((ret = ECAT_McGetProfileCSV(DeviceNo, ProfileNo, &Offset, Data,
&DataSize, &LastFlag)) != 0) {
printf("Failed to get profile CSV format data:%d", ret);
fclose(pFile);

return;

if (fwrite(Data , 1, DataSize, pFile) != DataSize) {
printf("Failed to Write File");
fclose(pFile);

return;

if(LastFlag) {
fclose(pFile);

break;
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7.2.13. ECAT_McSetAxisAccDecUnit

Description:

Set acceleration unit of an axis.

When the setting unit is MC_ACC_DEC_MODE_RATE, use the setting value of
ECAT_McSetAxisAccDecRate

When the setting unit is MC_ACC_DEC_MODE_TIME, use the setting value of
ECAT_McSetAxisAccTime

Syntax:
int32_t ECAT_McSetAxisAccDecUnit(uint16_t DeviceNo, uint16_t AxisNo, uint16_t Unit)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN AXxis number
acceleration unit
Unit uint16_t IN
default: MC_ACC_DEC_MODE_TIME
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Table 7.3: Acceleration unit

Macro Definition Value Description

use the setting value of
MC_ACC_DEC_MODE_RATE 0

ECAT_McSetAxisAccDecRate

use the setting value of
MC_ACC_DEC_MODE_TIME 1

ECAT_McSetAxisAccTime

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Unit = MC_ACC_DEC_MODE_RATE;

ret = ECAT_McSetAxisAccDecUnit(DeviceNo, AxisNo, Unit);

if(ret < 0)
{
printf("Failed to set axis acceleration unit:%d\n", ret);
}
else
{
printf("Set axis acceleration unit successfully\n");
}
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7.2.14. ECAT_McGetAxisAccDecUnit

Description:

Get acceleration unit of an axis.

Syntax:
int32_t ECAT_McGetAxisAccTime(uint16_t DeviceNo,uint16_t AxisNo, uint16_t *Unit)

Parameters:
Name Type IN or OUT ‘ Description
DeviceNo uint16_t IN Device number
AxisNo uint16_t IN Axis number
Unit uint16_t* ouT acceleration unit
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Unit;

ret = ECAT_McGetAxisAccTime(DeviceNo, AxisNo, &Unit);
if(ret < 0)

{

printf("Failed to get axis acceleration unit:%d\n", ret);

printf("Axis[%u] Acceleration unit:%f\n", AxisNo, Unit);
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7.2.15. ECAT_McSetAxisAccTime

Description:

Set acceleration time of an axis.

T-CURVE

Velooity

Acc Time

Syntax:
int32_t ECAT_McSetAxisAccTime(uint16_t DeviceNo, uint16_t AxisNo, uint16_t

Time_ms)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Acceleration time (Unit: millisecond)
Time_ms uint16_t IN
default:100
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
uint16_t Time_ms = 500;

ret = ECAT_McSetAxisAccTime(DeviceNo, AxisNo, Time_ms);

if(ret < 0)
{
printf("Failed to set axis acceleration time:%d\n", ret);
}
else
{
printf("Set axis acceleration time successfully'\n");
}
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/A

W/ \

7.2.16. ECAT_McGetAxisAccTime

Description:

Get acceleration time of an axis.

Syntax:
int32_t ECAT_McGetAxisAccTime(uint16_t DeviceNo, uint16_t AxisNo, uint16_t
*Time_ms)
Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number
AxisNo uint16_t IN Axis number
Time_ms uint16_t* ouT Acceleration time (Unit: millisecond)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Time_ms;

ret = ECAT_McGetAxisAccTime(DeviceNo, AxisNo, &Time_ms);

if(ret < 0)
{
printf("Failed to get axis acceleration time:%d\n", ret);
}
else
{
printf("Axis[%u] Acceleration Time(ms):%f\n", AxisNo, Time_ms);
}
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7.2.17. ECAT_McSetAxisAccDecRate

Description:

Set acceleration rate of an axis.
Syntax:
int32_t ECAT_McSetAxisAccDecRate(uint16_t DeviceNo, uint16_t AxisNo, double

Rate)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
acceleration rate(Unit: user unit/ S * 2)
Rate uint16_t IN
default:10000
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t rate = 50000;

ret = ECAT_McSetAxisAccDecRate(DeviceNo, AxisNo, rate);

if(ret < 0)
{
printf("Failed to set axis acceleration:%d\n", ret);
}
else
{
printf("Set axis acceleration successfully\n");
}
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/A

W/ \

7.2.18. ECAT_McGetAxisAccDecRate

Description:

Get acceleration rate of an axis.

Syntax:
int32_t ECAT_McGetAxisAccDecRate(uint16_t DeviceNo,uint16_t AxisNo, uint16_t
*Rate)
Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number
AxisNo uint16_t IN Axis number
Time._ms Gint16_t* ouUT acceleration rate(Unit: user unit/ S * 2)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Rate;

ret = ECAT_McGetAxisAccDecRate(DeviceNo, AxisNo, &Rate);

if(ret < 0)
{
printf("Failed to get axis acceleration rate:%d\n", ret);
}
else
{
printf("Axis[%u] Acceleration rate:%f\n", AxisNo, Rate);
}
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7.2.19. ECAT_McSetAxisAccDecTime_Stepper

Description:
Set acceleration time and deceleration time of an axis.
Note: This function is designed for ECAT-2091S/ ECAT-2094S.

Velocity i T-CURVE |

i Time

)
]
Acc Time Dec Time

Syntax:
int32_t ECAT_McSetAxisAccDecTime_Stepper(uint16_t DeviceNo, uint16_t AxisNo,

uint16_t AccTime_ms, uint16_t DecTime_ms)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number
AxisNo uint16_t IN AXis number
Acceleration time (Unit: millisecond)
AccTime_ms uint16_t IN
default:100
deceleration time (Unit: millisecond)
DecTime_ms uint16_t IN
default:100
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t AccTime_ms = 500;

uint16_t DecTime_ms = 500;

ret = ECAT_McSetAxisAccDecTime_Stepper(DeviceNo, AxisNo, AccTime_ms , DecTime_ms);

if(ret < 0)
{
printf("Failed to set axis acc dec time:%d\n", ret);
}
else
{
printf("Set axis acc dec time successfully\n");
}
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7.2.20. ECAT_McGetAxisAccDecTime_Stepper

Description:
Get acceleration time and deceleration time of an axis.
Note: This function is designed for ECAT-2091S/ ECAT-2094S.

Syntax:

int32_t ECAT_McGetAxisAccDecTime_Stepper(uint16_t DeviceNo, uint16_t AxisNo,
uint16_t *AccTime_ms, uint16_t *DecTime_ms);

7N

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number

AxisNo uint16_t IN AXxis number
Acceleration time (Unit: millisecond)
AccTime_ms uint16_t* ouT
default:100
deceleration time (Unit: millisecond)
DecTime_ms uint16_t* ouT
default:100
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
uint16_t AccTime_ms;

uint16_t DecTime_ms;
ret = McGetAxisAccDecTime_Stepper(DeviceNo, AxisNo, &AccTime_ms, &DecTime_ms);

if(ret < 0)
{
printf("Failed to get axis acc dec time: %d\n", ret);
}
else
{
printf("Axis[%u] acc dec Time(ms):%f, %f\n", AxisNo, AccTime_ms, DecTime_ms);
}
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7.2.21. ECAT_McSetAxisAccUnit_Stepper

Description:
Set the acc unit of an axis.This setting is only to correctly convert the acc unit to
milliseconds.
Note:  (1)Support ECAT-2094S., ECAT-2091S
(2) No matter how much this value is set, when using
ECAT_McSetAxisAccDecTime_Stepper or ECAT_McSetAxisAccTime to set acceleration
and deceleration, the unit is milliseconds
(3) Don't set this value unless necessary
(4) This setting will modify the value of 8x20:08

-~ 8020:0 POS Settings X >9<
8020:01 Velocity min RW (x00000000 (0)
8020:02 Velocity max RW (x000F4240 (1000000)
8020:03 Acceleration pos RW 0x03E8 (1000)
8020:04 Acceleration neg RW (0x03E8 (1000)
8020:05 Deceleration pos RW 0x03E8 (1000)
8020:06 Deceleration neg RW 0x03E8 (1000)
8020:07 Emergency deceleration RW 0x0000 (0)
I 8020:08 Acceleration unit RW Acceleration time from Vmin to Vmax [ms] (0) I
8020:09 Acc-Dec parameter definition RW Acceleration-->Start phase & Deceleration-->Stop Phase (0)

Syntax:
int32_t ECAT_McSetAxisAccUnit_Stepper(uint16_t DeviceNo, uint16_t AxisNo, uint16_t
Unit, uint32_t *AbortCode)

Parameters:
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Unit uint16_t IN Acc Unit
AbortCode Lint32. t* | ouT Abort code of the SDO (Please refer to
Appendix "SDO Abort messages")
Return:
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0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Unit = 0;

uint32_t AbortCode;

ret = ECAT_McSetAxisAccUnit_Stepper(DeviceNo, AxisNo, Unit, &AbortCode);

if(ret < 0)
{
printf("Failed to set axis acc unit:%d\n", ret);
}
else
{
printf("Set axis acc unit successfully\n");
}
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7.2.22. ECAT_McGetAxisAccUnit_Stepper

Description:
Get acc unit of an axis.
Note: Support ECAT-2094S, ECAT-2091S

-1~ 8020:0 POS Settings X >9<
8020:01 Velocity min RW 0x00000000 (0)
8020:02 Velocity max RW (0x000F4240 (1000000)
8020:03 Acceleration pos RW 0x03E8 (1000)
8020:04 Acceleration neg RW 0x03E8 (1000)
8020:05 Deceleration pos RW 0x03ES (1000)
8020:06 Deceleration neg RwW 0x03E8 (1000)
8020:07 Emergency deceleration RW 0x0000 (0)
I 8020:08 Acceleration unit RW Acceleration time from Vmin to Vmax [ms] (0) I
8020:09 Acc-Dec parameter definition RW Acceleration—>Start phase & Deceleration—->Stop Phase (0)

Syntax:
int32_t ECAT_McGetAxisAccUnit_Stepper(uint16_t DeviceNo, uint16_t AxisNo, uint16_t
*Unit, uint32_t *AbortCode)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

AxisNo uint16_t IN AXxis number
Unit uint16_t* ouT Acc Unit
Abort code of the SDO (Please refer to
AbortCode uint32_t* ouT
Appendix "SDO Abort messages")
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Unit;

uint32_t AbortCode;

ret = ECAT_McGetAxisAccUnit_Stepper(DeviceNo, AxisNo, &Unit, &AbortCode);

if(ret < 0)
{
printf("Failed to get axis acc unit:%d\n", ret);
}
else
{
printf("Axis[%u] acc unit:%u\n", AxisNo, Unit);
}
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7.2.23. ECAT_McSetAxisAccDecType

Description:

Set acceleration type of an axis.

T-CURVE Time

Welocity Velocity

5-CURVE Time

Syntax:
int32_t ECAT_McSetAxisAccDecType(uint16_t DeviceNo, uint16_t AxisNo, uint16_t

Type)

Parameters:
Name Type IN or OUT ‘ Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Acceleration Type
Type uint16_t IN 1: T-Curve(default)
2: S-Curve
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Type = 1; //T-Curve

ret = ECAT_McSetAxisAccDecType (DeviceNo, AxisNo, Type);
if(ret < 0)

{

printf("Failed to set axis AccDecType:%d\n", ret);

printf("Set axis AccDecType successfully\n");
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7.2.24. ECAT_McGetAxisAccDecType

Description:

Get acceleration type of an axis.

Syntax:
int32_t ECAT_McGetAxisAccDecType(uint16_t DeviceNo, uint16_t AxisNo, uint16_t *

Type)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Acceleration Type
Type uint16_t* ouT 1: T-Curve
2: S-Curve
Return:
0: Success.

Others: Refer to Appendix "Error Codes".

Copyright © 2018 ICP DAS CO., Ltd. All Right



EtherCAT Master Software Manual

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Type;

ret = ECAT_McGetAxisAccDecType(DeviceNo, AxisNo, &Type);
if(ret < 0)

{

printf("Failed to get axis AccDecType: %d\n", ret);

printf("Axis[%u] AccDecType: %f\n", AxisNo, Type);
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7.2.25. ECAT_McSetAxisEncoderPPR

Description:
Set encoder pulses per revolution value of an axis, For encoder and motor scaling.
Note: (1)For Encoder module / Stepper motor controller
(2)Not support CiA402 products

Syntax:
int32_t ECAT_McSetAxisEncoderPPR(uint16_t DeviceNo, uint16_t AxisNo, uint32_t

PPR)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Pulses per revolution
PPR Uint32_t IN
default:1
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
uint32_t PPR =4000;

ret = ECAT_McSetAxisEncoderPPR (DeviceNo, AxisNo, PPR);

if(ret < 0)
{
printf("Failed to set axis encoder PPR:%d\n", ret);
}
else
{
printf("Set axis encoder PPR successfully\n");
}
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7.2.26. ECAT_McGetAxisEncoderPPR

Description:
Get encoder pulses per revolution of an axis.
Note: (1)For Encoder module / Stepper motor controller
(2)Not support CiA402 products

Syntax:
int32_t ECAT_McGetAxisEncoderPPR(uint16_t DeviceNo, uint16_t AxisNo, uint32_t
*PPR)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
PPR Uint32_t* ouT Pulses per revolution
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint32_t PPR ;

ret = ECAT_McGetAxisEncoderPPR(DeviceNo, AxisNo, &PPR);
if(ret < 0)

{

printf("Failed to get axis encoder PPR:%d\n", ret);

printf("Axis[%u] encoder PPR :%f\n", AxisNo, PPR);
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7.2.27. ECAT_McSetAxisMotorPPR

Description:
Set motor pulses per revolution of an axis, For encoder and motor scaling.
Note: (1)For Encoder module / Stepper motor controller
(2)Not support CiA402 products

Syntax:
int32_t ECAT_McSetAxisMotorPPR(uint16_t DeviceNo, uint16_t AxisNo, uint32_t PPR)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Pulses per revolution
PPR Uint32_t IN
default:1
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint32_t PPR = 4000;

ret = ECAT_McSetAxisMotorPPR(DeviceNo, AxisNo, PPR);

if(ret < 0)
{
printf("Failed to set axis motor PPR:%d\n", ret);
}
else
{
printf("Set axis motor PPR successfully\n");
}
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7.2.28. ECAT_McGetAxisMotorPPR

Description:
Get motor pulses per revolution of an axis.
Note: (1)For Encoder module / Stepper motor controller
(2)Not support CiA402 products

Syntax:
int32_t ECAT_McGetAxisMotorPPR(uint16_t DeviceNo, uint16_t AxisNo, uint32_t
*PPR)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
PPR Uint32_t* ouT Pulses per revolution
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
uint32_t PPR ;

ret = ECAT_McGetAxisMotorPPR(DeviceNo, AxisNo, &PPR);

if(ret < 0)
{
printf("Failed to get axis motor PPR:%d\n", ret);
}
else
{
printf("Axis[%u] motor PPR :%f\n", AxisNo, PPR);
}
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7.2.29. ECAT _McSetEcamTable

Description:
Set the slave position data for an E-CAM table.

Users can use Cam Utility to create E -CAM table

To download the software and manual, please refer to the chapter "Software

Installation"

Syntax:
int32_t ECAT_McSetEcamTable(uint16_t DeviceNo, uint16_t TableNo, double *Data,
uint16_t DataSize)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
TableNo uint16_t IN E-CAM table number
Data double* IN Slave position data (Unit: user unit)
DataSize uint16_t IN Size of data (Up to 1000)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/IC++]

int32_t ret;

uint16_t TableNo = 0;

uint16_t DeviceNo = 0;
uint16_t MasterNo = 0;
uint16_t SlaveNo = 1;

uint32_t State;

double Data[3];

uint16_t DataSize = 3;

uint8_t SlaveAbs = 0; //Relative

double Masterinterval = 0.5;

double SlaveScaling = 1.0;

double AxisPos = 3.0;

double AxisVel = 1;

uint16_t SyncSource = MC_AXIS_SYNC_SOURCE_ACTUAL_VALUE;

//Write E-CAM Table data to Data[3]
Data[0] = 0;
Data[1] = 1;
Data[2] = 0;

ret = ECAT_McSetEcamTable(DeviceNo, TableNo, Data, DataSize);
if(ret < 0)
{

printf("Failed to set E-CAM table data:%d\n", ret);

return;

ret = ECAT_McConfigEcamTable(DeviceNo, TableNo, SlaveAbs);
if(ret < 0)
{
printf("Failed to configure E-CAM table parameter:%d\n", ret);
return;
}
ret = ECAT_McGetAxisState(DeviceNo, SlaveNo, &State);
if(State == MC_AS_STANDSTILL) //StandStill
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{
ret = ECAT_McAxisCamin(DeviceNo, MasterNo, SlaveNo, TableNo
, SyncSource, Masterinterval, SlaveScaling)
if(ret < 0)
{
printf("Axis camin is falied:%d\n", ret);
return;
}
}

ret = ECAT_McGetAxisState(DeviceNo, MasterNo, &State);
if(State == MC_AS_STANDSTILL) //StandsStill

{
ret = ECAT_McAxisMoveAbs(DeviceNo, MasterNo, AxisPos, AxisVel);
if(ret < 0)
{
printf("Failed to start axis move abs:%d\n", ret);
} else {
do
{
sleep(1);
ret = ECAT_McGetAxisState(DeviceNo, MasterNo, &State);
}while(State == MC_AS_DISCRETEMOTION) //DiscreteMotion
if(State == MC_AS_STANDSTILL) //StandStill
printf("Axis move successfully\n");
else if(State == MC_AS_ERRORSTOP) //ErrorStop
{
printf("Axis error stop\n");
}
}
}
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E-CAM Table:

1 (1, Data[1])

Data[]

(2, Data[2])

(0, Data[0])

0 1 2
(3 point)

E-CAM synchronization motion diagram:

Masterinterval = 0.5

Slave

| |
. 85 31 15 2 325 3

Unit:PPU e
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Masterinterval = 0.25

1 I | I | | I
Slave
0.
l [ I [ [
0 0.25 0.5 0.75 1 125 1.5 1.75 2 225 25 275 3
Unit:PPU Master
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7.2.30. ECAT _McGetEcamTable

Description:
Get the slave position data from an E-CAM table.

Syntax:
int32_t ECAT_McGetEcamTable(uint16_t DeviceNo, uint16_t TableNo, double *Data,
uint16_t DataSize)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
TableNo uint16_t IN E-CAM table number
Data double* ouT Slave position data (Unit: user unit)
DataSize uint16_t IN Size of data (Up to 1000)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t TableNo = 0;

double Data[1000];

uint16_t DataSize = 1000;

ret = ECAT_McGetEcamTable(DeviceNo, TableNo, Data, DataSize);

if(ret < 0)
{
printf("Failed to get E-CAM table data:%d\n", ret);
}
else
{
printf("Get E-CAM table data successfully\n");
for(i=0;i<DataSize;i++)
printf("Data[%u]:%f\n", i, Datal[i]);
}
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7.2.31. ECAT_McConfigEcamTable

Description:
Set relative/absolute position property of an E-CAM table.

Syntax:
int32_t ECAT_McConfigEcamTable(uint16_t DeviceNo, uint16_t TableNo, uint8_t
SlaveAbs)

Parameters:
Name Type IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
TableNo uint16_t IN E-CAM table number (0 or 1)
Slave position data type
SlaveAbs uint8_t IN 0: Relative position
1: Absolute position
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t TableNo = 0;

uint8_t SlaveAbs = 0;

ret = ECAT_McConfigEcamTable(DeviceNo, TableNo, SlaveAbs);

if(ret < 0)

{
printf("Failed to configure E-CAM table parameter:%d\n", ret);

printf("Configure E-CAM table parameter successfully\n");

Copyright © 2018 ICP DAS CO., Ltd. All Rig



EtherCAT Master Software Manual

7.2.32. ECAT_McSetAxisTouchProbeProperty
Description:

Configure Touch Probe function of an axis. Servo drives can have up to two Touch

Probe inputs. But some have only one, and some have none.
Syntax:
int32_t ECAT_McSetAxisTouchProbeProperty(uint16_t DeviceNo, uint16_t AxisNo,

uint16_t ProbeNo, uint8_t Enable, uint8_t Logic)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

AxisNo uint16_t IN AXxis number

Touch Probe number

ProbeNo uint16_t IN 1: Touch Probe 1 input

2: Touch Probe 2 input

Enable uint8_t IN Enable/Disable Touch Probe function

Touch Probe logic level

Logic uint8_t IN 0: Falling edge
1: Rising edge
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t ProbeNo = 1;

uint8_t Enable = 1;

uint8_t Logic = 1; //rising edge

ret = ECAT_McSetAxisTouchProbeProperty(DeviceNo, AxisNo, ProbeNo, Enable, Logic);

if(ret < 0)
{
printf("Failed to set Touch Probe property:%d\n", ret);
}
else
{
printf("Set Touch Probe property successfully\n");
}
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7.2.33. ECAT_McGetAxisTouchProbeProperty
Description:

Get the property settings of Touch Probe function of an axis. Servo drives can have up

to two Touch Probe inputs. But some have only one, and some have none.
Syntax:
int32_t ECAT_McGetAxisTouchProbeProperty(uint16_t DeviceNo, uint16_t AxisNo,

uint16_t ProbeNo, uint8_t *Enable, uint8_t *Logic)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Touch Probe number
ProbeNo uint16_t IN 1: Touch Probe 1 input
2: Touch Probe 2 input
Enable uint8_t * ouT Enable/Disable Touch Probe function
Touch Probe logic level
Logic uint8_t * ouT 0: Falling edge
1: Rising edge
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
uint16_t ProbeNo = 1;
uint8_t Enable;

uint8_t Logic;
ret = ECAT_McGetAxisTouchProbeProperty(DeviceNo, AxisNo, ProbeNo, &Enable, &Logic);
if(ret < 0)
{
printf("Failed to get Touch Probe property:%d\n", ret);
}
else
{
printf("Touch Probe[%u]->Enable:%u\n", ProbeNo, Enable);
printf("Touch Probe[%u]->Logic:%u\n", ProbeNo, Logic);
}
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7.2.34. ECAT_McGetAxisTouchProbeValue

Description:

Get the Touch Probe value of an axis.
Syntax:
int32_t ECAT_McGetAxisTouchProbeValue(uint16_t DeviceNo, uint16_t AxisNo,

uint16_t ProbeNo, double *Value)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Touch Probe number
ProbeNo uint16_t IN 1: Touch Probe 1 input
2: Touch Probe 2 input
Value double * ouT Touch Probe Value (Unit: user unit)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t ProbeNo = 1;

double Value;

ret = ECAT_McGetAxisTouchProbeValue(DeviceNo, AxisNo, ProbeNo, &Value);

if(ret < 0)
{
printf("Failed to get Touch Probe value:%d\n", ret);
}
else
{
printf("Touch Probe[%u]->Value:%f\n", ProbeNo, Value);
}
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7.2.35. ECAT_McSetAxisVelocityFeedForwardGain

Description:
Set Velocity Feed Forward Gain of an axis. Note: Only for some CiA402 servo drives. In
general, the feed forward velocity can help improving the performance of position tracking

control. This function defines the gain of the feed forward velocity for position control.

21000 A 21000

1.0000

1 1 s od

1.0000 f

-0.1000 -0.1000
0 25 50 ] 25 50

Time )
Velocity Feedforward OFF Velocity Feedforword ON 100%

—————— Command Position Value
______ Actual Position Value

Syntax:
int32_t ECAT_McSetAxisVelocityFeedForwardGain(uint16_t DeviceNo, uint16_t AxisNo,
double Gain)

Parameters:
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Gain double N Velocity Feed Forward Gain
range: 0 (default) ~ 1
Return:
0: Success.
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Others: Refer to Appendix "Error Codes".

Copyright © 2018 ICP DAS CO.,



EtherCAT Master Software Manual

Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double Gain = 0.95;

ret = ECAT_McSetAxisVelocityFeedForwardGain(DeviceNo, AxisNo, Gain);
if(ret < 0)

{

printf("Failed to set axis Velocity Feed Forward Gain%d\n", ret);

printf("Set axis Velocity Feed Forward Gain successfully\n");
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7.2.36. ECAT_McGetAxisVelocityFeedForwardGain

Description:
Get Velocity Feed Forward Gain of an axis. Note: Only for CiA402 servo drives. In
general, the feed forward velocity can help improving the performance of position tracking

control. This function defines the gain of the feed forward velocity for position control.

Syntax:
int32_t ECAT_McGetAxisVelocityFeedForwardGain(uint16_t DeviceNo, uint16_t
AxisNo, double * Gain)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Gain Double* ouT Velocity Feed Forward Gain
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double Gain;

ret = ECAT_McGetAxistVelocityFeedForwardGain(DeviceNo, AxisNo, &Gain);
if(ret < 0)

{

printf("Failed to get axis Velocity Feed Forward Gain:%d\n", ret);

printf("Axis[%u] Velocity Feed Forward Gain:%f\n", AxisNo, Gain);
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7.2.37. ECAT_McSetAxisPosSoftwareLimitStatus

Description:
Set position software limit status to be enabled or not for an axis.
Notice: (1) Only for CiA402 and Virtual axis.
(2) When this function is disabled, becausethe internal position count range is
-2147483648 ~ 2147483647. When it exceeds this range, " Axis Last error "
is -1134
(3) When the infinite rotation function is enabled
(3-1) When the position maximum and minimum limits are 0, or the position
minimum limit is not 0
If the motor runs in the positive direction and posision exceed
2147483647, the position will start counting in the positive direction from
-2147483648;
If the motor runs in the negative direction and position exceeds
-2147483648, the position will start counting in the negative direction from
2147483647

-2147483648) 2147483647

0
(3-2) When the position minimum limit is 0 and the position maximum limit is a
positive value
If the motor runs in the positive direction and position exceed the
maximum position limit, the position will start counting in the positive
direction from 0;
If the motor runs in the negative direction and exceeds 0, the position will

start counting in the negative direction from the position maximum limit
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0
Position maximum value

Case 1: axis Axis NO, CmdPosition Position Velocity Axis State Axis Error
Status: 0 0 10,000 10,000 0.0 Standstill 1]
(disabled) Group | | #1000

10.0000 C)

-1.0000

-1 o 11
Case 2: axis _ - - _ ) _
Axis MO, CrndPosition Position Velodty Axis State Axis Errar

Status:1 0 10,000 8.000 0.0 Standstil -1134

ErrorStop: 0 Grou p 21.0000

Limits of X-Axis:

Maxmum:8

10.0000 (w
Minimum:-8 k)

-1.0000
-1 0 1"

Case 3: axis Axis NO. CmdPosition | Position Velocity Axis State Axis Errar
Status:1 0 8.000 7.999 0.0 ErrorStop -1134
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ErrorStop: 1 Group | | o

Limit of X-Axis:

Maxmum:8 10,0000

Minimum:-8

-1.0000

Syntax:
int32_t ECAT_McSetAxisPosSoftwareLimitStatus(uint16_t DeviceNo, uint16_t AxisNo,
uint16_t Status, uint16_t ErrorStop)

Parameters:
Name Type IN or OUT ‘ Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Software Limit Status:
Status Sint16.t N 0: disabled(default)
1: enabled
2: infinite rotation function
Error handling method when software
limit is triggered.
0:
providing a message "Axis Last error:
ErrorStop uint16_t IN -1134" when software limit is triggered,
but system does not stop.
1:
ErrorStop and clear group buffer when
software limit triggered.
Return:
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0: Success.

Others: Refer to Appendix "Error Codes".
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Example:
[C/IC++]

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Status = 0;

uint16_t ErrorStop = 0;

ret = ECAT_McSetAxisPosSoftwareLimitStatus(DeviceNo,AxisNo, Status, ErrorStop);

if(ret < 0)
{
printf("Failed to set axis position software limit status :%d\n", ret);
}
else
{
printf("Set axis position software limit status successfully\n");
}

Copyright © 2018 ICP DAS CO., Ltd. All Rig



EtherCAT Master Software Manual

7.2.38. ECAT_McGetAxisPosSoftwareLimitStatus

Description:
Get position software limit status to a specific axis.
Notice: Only for CiA402 and Virtual axis.

Syntax:
int32_t ECAT_McGetAxisPosSoftwareLimitStatus(uint16_t DeviceNo, uint16_t AxisNo,

uint16_t *Status, uint16_t *ErrorStop)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number

Software Limit Status:
Status uint16_t IN 0: disabled(default)

1: enabled

Error handling method when software
limit is triggered.

0:

providing a message "Axis Last error:
ErrorStop uint16_t IN -1134" when software limit is triggered,
but system does not stop.

1:

ErrorStop and clear group buffer when

software limit triggered.

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:
[C/IC++]

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint16_t Status = 0;

uint16_t ErrorStop = 0;

ret = ECAT_McGetAxisPosSoftwareLimitStatus(DeviceNo, AxisNo, &Status, &ErrorStop);

if(ret < 0)
{
printf("Failed to get axis position software limit status:%d\n", ret);
}
else
{
printf("Axis[%u] position software limit [Status:%f] , [ErrorStop:%f] \n", AxisNo, Status, ErrorStop);
}
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7.2.39. ECAT_McSetAxisPosSoftwareLimit

Description:
Set position software limits to a specific axis.
Notice: Only for CiA402 and Virtual axis.

Syntax:
int32_t ECAT_McSetAxisPosSoftwareLimit(uint16_t DeviceNo, uint16_t AxisNo, double

Maximum, double Minimum);

Parameters:
IN or OUT | Description

DeviceNo uint16_t IN Device number

AxisNo uint16_t IN Axis number

Maximum double IN Position maximum value (unit: user unit)

Minimum double IN Position minimum value (unit: user unit)
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:
[C/IC++]

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double Maximum = 100.0;

double Minimum =-100.0;

ret = ECAT_McSetAxisPosSoftwareLimit(DeviceNo,AxisNo, Maximum, Minimum);

if(ret < 0)
{
printf("Failed to set axis position software limit :%d\n", ret);
}
else
{
printf("Set axis position software limit successfully\n");
}
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7.2.40. ECAT_McGetAxisPosSoftwareLimit

Description:
Get position software limits to an axis.
Notice: Only for CiA402 and Virtual axis.

Syntax:
int32_t ECAT_McGetAxisPosSoftwareLimit(uint16_t DeviceNo, uint16_t AxisNo, double

*Maximum, double *Minimum)

Parameters:
IN or OUT | Description

DeviceNo uint16_t IN Device number

AxisNo uint16_t | IN Axis number

Maximum Double* | OUT Position maximum value (unit: user unit)

Minimum Double* | OUT Position minimum value (unit: user unit)
Return:

0: Success.

Others: Refer to Appendix "Error Codes".
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Example:
[C/IC++]

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;

double Maximum;

double Minimum;
ret = ECAT_McGetAxisPosSoftwareLimit(DeviceNo, AxisNo, &Maximum, &Minimum);

if(ret < 0)
{
printf("Failed to get axis position software limit:%d\n", ret);
}
else
{
printf("Axis[%u] position software limit [Maximum:%f] , [Minimum:%f] \n", AxisNo, Maximum, Minimum);
}
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7.2.41. ECAT_OpenMotionConfig

Description:

Read a file which is created by Axis configuration in the utility program and save to

variables provided in the arguments. These settings can be further transferred into a control
card by calling several different functions. Since this function uses the COM technique of

Microsoft to process data, it is not supported in a Linux OS system.

Syntax:
int32_t ECAT_ OpenMotionConfig(char* bstrFileName, uint16_t *AxisCnt
, uint16_t SlaveNo[], uint16_t SubAxisNo[], double PPU[], int32_t HomeMethod[]
, double HomeSpeedSeachSw[], double HomeSpeedSeachZr(], double HomeAcc]]
, uint32_t EncoderPPRY[], uint32_t MotorPPR([])

Parameters:

Name | Type IN or OUT  Description

bstrFileName char* IN File name of this axis configuration file
AxisCnt uint16_t | OUT Number of axes

An array of Slave number.

SlaveNo uint16_t* | OUT Each index of this array is a slave

number.

Sub-axis number.

In general, a slave only has one axis.
But for some slaves, each one has
several axes. Therefore, several
SubAxisNo Lint16.t* | oUT sub-axis numbers are provided for
axes inside this kind of slaves. With
the combination of slave number and
sub-axis number, the system can
have all axes be defined and used
individually.

PPU Double* | OUT Pulses Per Unit
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Homing method

HomeMethod int32_t* | OUT
(Refer to the drive user manual)

Speed during search for Home switch
HomeSpeedSeachSw | Double* | OUT
(Unit: user unit/s)

Speed during search for z phase
HomeSpeedSeachZr | Double* | OUT signal

(Unit: user unit/s)

Homing Acceleration

HomeAcc Double* | OUT
(Unit: user unit/s"2)
EncoderPPR uint32_t* | OUT Pulses per revolution
MotorPPR uint32_t* | OUT Pulses per revolution
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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[C/IC++]

char* Filename = "MotionConfig.motcfg”;

uint16_t Axiscnt;

uint16_t SlaveNo[MC_AXIS_NO_MAX];

uint16_t SubAxisNo[MC_AXIS_NO_MAX];

double PPU[MC_AXIS_NO_MAX];

int32_t HomeMethod[MC_AXIS_NO_MAX];

double HomeSpeedSeachSw [MC_AXIS_NO_MAX];
double HomeSpeedSeachZrMC_AXIS_NO_MAX];
double HomeAcc[MC_AXIS_NO_MAX];

uint32_t EncoderPPR [MC_AXIS_NO_MAX];
uint32_t MotorPPR [MC_AXIS_NO_MAX];

Colnitialize(NULL);
ret = ECAT_OpenMotionConfig(FileName, &AxisCnt
, SlaveNo, SubAxisNo, PPU, HomeMethod
, HomeSpeedSeachSw, HomeSpeedSeachZr, HomeAcc
, EncoderPPR, MotorPPR);
CoUninitialize();
if(ret < 0)
{
printf("Failed to Open Motion Configuration file:%d\n", ret);

Copyright © 2018 ICP DAS CO., Ltd. All Rights Reserved.



EtherCAT Master Software Manual

7.2.42. ECAT_McSetAxisMaxVelocity

Description:
Set maximum velocity of an axis for the following functions.
ECAT_McAxisMoveAbs_P2P
ECAT_McAxisMoveRel PZ2P
ECAT_McGroupMoveLineAbs_P2P
ECAT_McGroupMovelineRel_P2P

Syntax:
int32_t ECAT_McSetAxisMaxVelocity(uint16_t DeviceNo, uint16_t AxisNo, double

MaxVelocity)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
MaxVelocity double IN Maximum velocity(Unit: user unit/s)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double MaxVelocity = 100;

ret = ECAT_McSetAxisMaxVelocity(DeviceNo, AxisNo, MaxVelocity);

if(ret < 0)
{
printf("Failed to set axis MaxVelocity:%d\n",ret);
}
else
{
printf("Set axis MaxVelocity successfully\n");
}
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7.2.43. ECAT_McGetAxisMaxVelocity

Description:

Get maximum velocity of an axis.

Syntax:
int32_t ECAT_McGetAxisMaxVelocity(uint16_t DeviceNo, uint16_t AxisNo, double
*MaxVelocity)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
MaxVelocity Double* ouT Maximum velocity(Unit: user unit/s)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double MaxVelocity;

ret = ECAT_McGetAxisMaxVelocity(DeviceNo, AxisNo, &MaxVelocity);

if(ret < 0)
{
printf("Failed to get axis MaxVelocity:%d\n", ret);
}
else
{
printf("Axis[%u] MaxVelocity:%f\n", AxisNo, MaxVelocity);
}
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7.2.44. ECAT_McSetAxisDIActivelLevel

Description:

Set limit active level and home active level of an axis.

For CiA402 driver, it is usually "active high", means that the di bit is set to high when the
switch is logically active.

When the settings of drive is “active low ", user need to use this function to inform the
EtherCAT Master that the active level is "active low” .

Note: Regardless of the setting of "active high " or "active high", when using

ECAT_McGetAxisDI to read the signal, 1 means that the signal is active.
Syntax:

int32_t ECAT_McSetAxisDIActiveLevel(uint16_t DeviceNo, uint16_t AxisNo, uint8_t
POT, uint8_t NOT, uint8_t ORG)

Parameters:
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number

Positive limit switch
POT uint8_t IN 0: Low Dectect
1: High Dectect (default)

Negative limit switch

NOT uint8_t IN 0: Low Dectect
1: High Dectect (default)
Home switch

ORG uint8_t IN 0: Low Dectect

1: High Dectect (default)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint8_t POT = 0;

uint8_t NOT = 0;

uint8_t ORG = 0;

ret = ECAT_McSetAxisDIActiveLevel(DeviceNo, AxisNo, POT, NOT, ORG);
if(ret < 0)

{

printf("Failed to set axis di active level:%d\n",ret);

printf("Set axis di active level successfully\n");
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7.245. ECAT_McGetAxisDIActivelLevel

Description:

Get limit active level and home active level of an axis.
Syntax:
int32_t ECAT_McGetAxisDIActiveLevel(uint16_t DeviceNo, uint16_t AxisNo, uint8_t

*POT, uint8_t *NOT, uint8_t *ORG)

Parameters:

IN or OUT | Description

DeviceNo uint16_t IN Device number (Card ID)

AxisNo uint16_t IN AXxis number

Positive limit switch
POT uint8_t* ouT 0: Low Dectect
1: High Dectect (default)

Negative limit switch
NOT uint8_t* ouT 0: Low Dectect
1: High Dectect (default)

Home switch
ORG uint8_t* ouT 0: Low Dectect
1: High Dectect (default)

Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

uint8_t POT;

uint8_t NOT;

uint8_t ORG;

ret = ECAT_McGetAxisDIActiveLevel(DeviceNo, AxisNo, &POT, &NOT, &ORG);
if(ret < 0)

{

printf("Failed to get axis di active level:%d\n"ret);

printf("POT: %u, NOT: %u, ORG: %u\n ", POT, NOT, ORG);
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7.246. ECAT_McSetAxisActualPosition

Description:

Set actual position of an axis.

Note: (1) The execution of this function will switch the state to MC_AS_HOMING. After
the function returns, it is necessary to check that the state is
MC_AS_STANDSTILL to be completed.

(2) ECAT_McAxisHome already contains this command, no need to use this

function

Syntax:
int32_t ECAT_McSetAxisActualPosition(uint16_t DeviceNo, uint16_t AxisNo, double
Position)

Parameters:
Name Type IN or OUT ‘ Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Position double IN Actual position (Unit: user unit)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;
uint16_t AxisNo = 0;
double AxisPos = 0;
uint32_t State;

ret = ECAT_McSetAxisActualPos(DeviceNo, AxisNo, AxisPos);
if(ret < 0)
{

printf("Failed to set axis actual position:%d\n", ret);

else

while(1)

{
ret = ECAT_McGetAxisState(DeviceNo, AxisNo, &State);
if(ret == 0 && State == MC_AS_STANDSTILL)

break;
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7.247. ECAT_McSetAxisCommandPosition

Description:

Set command position of an axis.

Note: ECAT_McSetAxisActualPosition already contains this command, no need to use
this function

Syntax:
int32_t ECAT_McSetAxisCommandPosition(uint16_t DeviceNo, uint16_t AxisNo,

double Position)

Parameters:
IN or OUT | Description
DeviceNo uint16_t IN Device number (Card ID)
AxisNo uint16_t IN Axis number
Position double IN Command position (Unit: user unit)
Return:
0: Success.

Others: Refer to Appendix "Error Codes".
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Example:

[C/IC++]

int32_t ret;

uint16_t DeviceNo = 0;

uint16_t AxisNo = 0;

double AxisPos = 0;

ret = ECAT_McSetAxisCommandPosition(DeviceNo, AxisNo, AxisPos);
if(ret < 0)

{

printf("Failed to set axis command position:%d\n", ret);
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7.248. ECAT_McSetAxisinpSignal

Description:

Set the INP signal source of the specified axis.

When this function is enabled, MC_AS_STANDSTILL and MC_GS_STANDBY
represent the completion of positioning.

When group commands are used and there are commands in the command buffer

(BUFFERED mode), the next command will not start until the positioning is completed.

Note: (1) It can be used together with ECAT_McSetAxisinpCompare.

(2) When the motion command speed is too high and the time is too short, it may
cause the motion command has been finished but the motor has not started to run. In this
case, it may cause the misjudgment of the positioning signal. It is recommended to use it
with ECAT_McSetAxisinpCompare.

Example: Table 7.4 is the default PDO Mapping. Take a Panasonic drive as an example,
the INP signal is the 24th bit of the Digital inputs, so the Offset is set to 13, and the Bit is set
to 24.

Table 7.4

TxPd