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1.Introduction

EtherCAT (Ethernet Control Automation Technology) is a series of Ethernet-based
industrial communication buses. It has established the mainstream in the industrial
automation industry pursuing high precision, high efficiency, and low cost due to its
high-speed communication performance and instant communication system.

Features:

B EtherCAT is industrial Ethernet
The optimized EtherCAT data is included in the IEEE 802.3 Ethernet frame. The frame travels
through the media at 100 Mbps in full-duplex mode.

B Flexible Topologies
With two EtherCAT ports on all devices, no additional switches are required to create a linear
network. EtherCAT junction slaves can be used to build tree and star topologies.

B Distributed Clocks
The EtherCAT node slave measures the time difference between incoming and returning frame -
timestamp. With these timestamps the master can determine the propagation delay offset to
the individual slave accurately. This mechanism ensures accurate synchronization between
devices with less than 1 ps jitter.

B Simple cabling
100Base-TX EtherCAT uses standard 100BASE-TX Ethernet communication very effi ciently, over
standard shielded Ethernet cables and connectors. No need for network switches.

B Easy use, easy connect
When compared to a classic fieldbus system, EtherCAT is the obvious choice: node addresses
can be set automatically, there’s no need for network tuning, and onboard diagnostics with fault
localization make pinpointing errors a snap. Despite these advanced features, EtherCAT is also
easier to use than Industrial Ethernet: there are no switches to configure, and no complicated
handling of MAC or IP addresses is required.

B Processing on the fly
The slave devices extract and/or insert data on the fly. This method assures the highest possible
throughput.

This manual describes how to use the ENI file generated by the EMP-2848M website to configure

Win-GRAF EtherCAT Fieldbus and how to map the local variables to these configuration variables to
control the EtherCAT slave modules.
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2.Software Installation
2.1. Workbench

The Win-GRAF workbench setup program "Win-GRAF_Workbench_xxxx_Setup"
automatically installs the necessary EtherCAT plugin library

C:\Program Files (x86)\Win-GRAF Workbench\Win-GRAF Wb xx.xx\IOD\K5BusEcat.dll

Copyright © 2022 ICP DAS CO., Ltd. Al Rig>
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3.EtherCAT Fieldbus

This chapter describes how to create an interface for the PLC application to access
EtehrCAT. The Win-GRF workbench provides a graphic plugin that allows the user to map
local PLC variables to the EtherCAT Process Image shared memory.

The EtherCAT Process Image shared memory can be divided into read/write segments,
which define the variables to be exchanged for the slave module PDO communication. When
the local variables are mapped to the EtherCAT Process Image variables, Win-GRAF Runtime
will update the EtherCAT Process Image variable data in each cycle task, and exchange the
Process Image data in the next EtherCAT communication cycle.

3.1. EtherCAT Variable Mapping

The following steps describe how to configure the EtherCAT Fieldbus.

[Steps]

1. Please follow the steps A~D of the Slave Free-Run/DC Setup and Control section in the
website user manual to create the ENI file and execute EtherCAT Runtime.

2. Start the Win-GRAF workbench and create a new project.

3. Open the Fieldbus Configurations window by clicking on the 'Fieldbus Configuration'
button in the toolbar # or double clicking the 'Fieldbus Configuration' node in the
workspace.

Eile Edit View Insert Project Tools Window Blocks Help
| | = %[ e XX | | mainTask
Workspace
4 @ Main task
Frograms
| & Ficldhus Confiqurations |

] &'

4. Click 'Insert Configuration' B button of the toolbar on the left of the 'IO Drivers' editor
and select 'EtherCAT (ICPDAS)’ from the 'Add Configuration' dialog.

C:\Users\Bryan\Desktop\demol\task_test\MainTask - 10 Drivers

MODBUS Slawe

v OPC UA Server (ICPDAS)

a, e PAC IO (ICPDAS)
Femaote /0 (ICF DAS)
Shared Memory (Embedded Systems)
Socket IPC (UNI<-datagram/JDP)

b MODBUS

b OPCUA

b Shared Memony

E I Narmne
51'\ . N
g wid Add Configuration ®

o Select a configuration

QK
e
sLogger Hl Cancel

EtherCAT (ICPDAS)
E A IncuSat HiI
= MODBUS Master
+
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5. Change the communication settings of Win-GRAF according to the hardware IP address.

Communication Settings X
T5 pratocal w
|
=
192 168.2.81:1100
192.168.2.87:1100

Tirneout (seconds):

6. Right-click on the 'EtherCAT (ICPDAS)' node and click on the ‘Import ENI' option in the
right-click menu.

EUsers\Bryan\Desklnp\demn\lask_lesl\MainTask - 10 Drivers *

LY EtherCAT (ICFDAS)

Ef Properties...

View Informations...

*, Disable Configuration

[ [ o e

¥ Clear

¥ Cut

= Paste
= ¥ Find..
M, Find Next

AEICIY
=

Go to Variable Definition

€ Insert Configuration...
& Ingert Master/Port...
B
=

nsert Slave/Data Block...
nsert Variable...

Import Children...
Export Children

Edit Configuration as Text...

B+ Sort Symbols
Add/Remove Separator after ltem

Declare Variable(s) in Database...

[+ grid Ctrl+G

| Generate Shared Memory...
« < » ¥| MainTask-10D e
T Import ENI | 4——

7. Click the 'Download ENI' button from the Import ENI dialog to download the ENI file, wait
for 100% progress and click the 'OK' button on the Download dialog to close the window,
and then click the OK button on the Import ENI dialog to close the Import ENI dialog.
The following describes the parameters and buttons of the Import ENI dialog.

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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- Open the ENI file to create the configuration.

- Download the ENI file from the hardware to create the configuration.
Declare variables in database - Automatically create and map the global variables to the
Process Image variables.

s
T [ IDeclare variables in database r
@
\‘ CK
Load
From: 192 168.2.81:1100/default_enixml
To: CallsershBryan\Deskioph\demcitask_testiMainTaskhdefault_anixml

—@ @

8. After downloading the ENI file from the hardware to create the configuration, the
'EtehrCAT Master' and ‘Motion Control' (only when the motion control function is activated)
nodes will be created automatically under the 'EtherCAT (ICPDAS)' node.

C:\Users\Bryan\Desktop\demoltask_testiMainTask - 10 Drivers *
|[E 4 == EtherCAT (ICPDAS)

b2 EtherCAT Master

b @ Motion Contral

S HB 0 m e

o alchik e

9. Under the 'EtehrCAT Master' node there are master and slave Process Image variables
that can be mapped.
The parameters of the variable nodes are described below:
The following describes the parameters of the variable node.
Symbol - Name of the local variable to be mapped.
Tag - Variable name.

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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DataType - Variable data type.
Index - Variable index.
Mode - Variable data flow direction.
Input: Read master or slave variables to local variables.
Output: Write local variables to master or slave variables
Bitoffs - Variable offset on Process Image.
BitSize - Variable size.

C:\Users\Bryar ktop\d: \task_testiMainTask - 10 Drivers
[[E 4 <= EtherCAT (ICPDAS) Name [ Value
W 4 <2 EtherCAT Master Symbal 777
| b 19 Master Variable Tag AID Status
it 4 17 0 Slave_000 [ECAT-2085 DC Sync 8DED0] DataType UINT
1 Digital Outputs Output 727 Index 0
75 4 Digital nputs Input: 777 Mode Input
- 4 Status. Error: 777 BitOffs 16
- 4 Status.Errar__Network: 777 BitSize 16
B+ 4 Status Errar__Communication: 797
ol @ Status Enor_OP: 777
o 4 Status Network Position: 777
£ 1 Status AL State: 777
A b 19 1: Slave_001 [ECAT-2011H 16SE/8Diff Ch Ana]
b 19 2 Slave_002 [ECAT-2028 & Ch Ana]

10.As shown in the figure below, you can double-click the Symbol parameter to map the local
variables or drag and drop the local variables to map.

Name ['value |
Syrmbaol 77
Tag Digital Chytputs. Outpu || % |
DataType BITARRS
Index 0
Mode Cutput o
BitOffs 0
BitSize 8
WVarisbles: (all) v
[JLocal variahbles only
[JHide FB instances
CriUsersiBryan'Deskiop\demoltask_testiMainTask - 1O Drivers * BE
B+ = EhaiCAT (0PDAS) Hama [Walue ¥ Hame [Trpe (D0 [Pu. [Aff [S

4 @ Giobal variables

|
a & EtherCAT Master Symbal e
¥ 17 Master Varicble Tag Digzted Ot Qutput BOOL =]
4 13 0 Sieve 000 [ECAT-2055 DC Sync 1000 CtaType BITARFD \/ RETAIN variables
s Digital Dt Cungut 777 Indie ]
s Dligitnl Inpuis Input 777 Modde Cutpun e
= 4 Sagtas B, 177 s 0
* 4 Shatus Ervor_Nahwork. 117 BSite 8 Drag &
B 400 Stz Enoe_Communication; 777 Drop
! s Sratus. Eroe_OF 777
3

e Sreus Notwork Position: 797

SHEH 0 -l B

e Seenas AL Stete: 117

i 3
A o a1 Siave 000 [ECAT-2011H 1ESEMDE Ch Ann] “-h‘__‘_\\

b 17 2 Sl 002 [ECAT-2028 B Ch Ana] —
<
1 v | Vannbla

T[Hama  [Vae  [Tipe  [Dim
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11.1f the motion control function is enabled, the axis nodes are automatically generated
under the 'Motion Contorl->Axes' node and mapped to the automatically generated
'MC_AXIS_xxx' variables in the global variables. The data type of '"MC_AXIS_xxx' variable
is '"AXIS_REF_xxx'. These axis reference variables are used for PLCopen function block.

|5 4 = CtherCAT (ICPDAS)

d: b ¢ EtherCAT Master

“H 4 @& Motion Contral

i 4 17 Axes

@ Axis_000: MC_AXIS_000.AxisNo

& & Axis_001: MC_AXIS_001 AxisNa

&

=]

EN

Y| Name | Type [Di. [Pu. |Attib. [S..

4 [0 Global variables

DO8 BOOL O O
MC_AXIS_000 lib:AXIS. . O L]
MC_AXIS_001 lib:AXIS. .. O O

i RETAIN variables

< >

< » | Variables

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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4.Quick Start

This chapter explains how to map PLC program variables to EtherCAT Fieldbus and
read/write these variables to control the slave modules.

4.1. Control Slave Module Steps

This section describes how to configure the EtherCAT Fieldbus and control the slave
modules with the connected slave modules ECAT-2055 (DI/DO), ECAT-2011H (Al),
ECAT-2028 (AO).

[Steps]

1. Please follow the steps A~D of the Slave Free-Run/DC Setup and Control section in the

website user manual to create the ENI file and execute EtherCAT Runtime -

2. Open the Fieldbus Configurations window by clicking on the 'Fieldbus Configuration’
button in the toolbar # or double clicking the 'Fieldbus Configuration' node in the
workspace.

Eile Edit View Insert Project Tools Window Blocks Help

= XXX | 2 ™ mainTask
Workspace
4 @ Main task

Frograms
| & Ficldhus Confiqurations |

] &'

3. Add 'EtherCAT (ICPDAS)' configuration.
(1) Click 'Insert Configuration' B button.
(2) Select "EtherCAT (ICPDAS).

C:\Users\Bryan\Desktop\demo\task_testiMainTask - IO Drivers

B e

Wn Add Configuration x

o Select a configuration
OK.

Cancel

elogger Hil

EtherCAT (ICPDAS)

¥ InduSaft Hl
MODBUS Master

& [Lhil]

/ MODBUS Slawve
OPCUA Server (ICPDAS)
o FACIO (ICPDAS)
Femate [/0 (ICP DAS)
Shared Memonry (Embedded Systems)
Socket IPC (UNE-datagram/JDF)
- MODBUS
boOPCUA
—_— b Shared Memory I_

e
AN

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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4. Change the communication settings of Win-GRAF according to the hardware IP address.

Communication Settings

0]9

|T5 protocal V|

Cancel

Browse

192.168.2.81:1100
192.168.2.87:1100 Hela

IIII X

Timeout (seconds):

5. Automatically create a list of EtherCAT Process Image variables by importing ENI.
(1) Right-click on the 'EtherCAT (ICPDAS)' node.
(2) Click on the "Import ENI" option in the right click menu.

CiU: y P _testiMain Task - 10 Drivers *
L] EtherCAT (ICPDAS)

B Properties...

View Informations...

<o Disable Configuration

¥ Clear
¥ Cut
b Copy
B Paste

# Find..
M, Find Next

Go to Variable Definition

€ Insert Configuration...
& Ingert Master/Port...

"B Insert Slave/Data Block... .
=

= Insert Variable...

Import Children...
Export Children...

Edit Configuration as Text...

B+ Sort Symbols

Add/Remove Separator after item

Declare Variable(s) in Database...

@ Grid Ctrl+G

Generate Shared Memory...
MainTask - 10 D o
Import ENI | ——

Copyright © 2022 ICP DAS CO., Ltd. All Righ
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6. Use the Import ENI dialog to download the ENI file.
(1) Click on the 'Download ENI" button.
(2) Wait for progress to 100%.
(3) Click the 'OK' button in the download dialog to close the window.
(4) Click the 'OK" button in the Import ENI dialog to close the window.

DDeclare variables in database

+ N

QK

Load

From: 192.168.2.81:1100/default_snixml
To: CallzershBryaniDesktopidemaoitask_testiMainTaskhdefault_anixml

—@ @

7. Mapping local variables to control slave modules.
I. Slave DI/DO module read/write control. Connect the ECAT-2055 (DI/DO) pins DIx to
DOx.
(1) Add variables do_8 (USINT), di_8 (USINT).

(2) Map the variables do_8, di_8 to the slave ECAT-2055 variables Digital
Outputs.Output, Digital Inputs.Input.

|[E 4 <= EtherCAT (ICPDAS) Name [%alue 7| Name | Type \
B 4 = EtherCAT Master Symbol ecat_dio_dema/da_8 @ Global variables
‘B b 17 Master Variahle Tag Digjital Outputs. Output i RETAIN variables
o 4 17 0: Slave._000 [ECAT-2055 DC Sync 8D/8D0] DataType BITARRS 4 [ ecat_dio_demo
a i Digital Outputs. Output: ecat_dio_demo/do_§ Index 0 do_8 USINT
H 4 Digital Inputs Input: ecat_dio_demo/di_8 taode Output di_8 USINT
Y & Status Error: 777 BitCiffs i
S 4 Status Error__Metworl: 777 \ BitSize g /
B 4 Status Errar__Communication: 777 e
E 1 Status Error__OP: 777
e # Status Metwork Position: 777 o
e & Status AL State; 777
X b3 1: Slave_001 [ECAT-2011H 16SE/EDiff Ch Ana]
b7 2: Slave_002 [ECAT-2028 8 Ch Ana]
<
¢ > Variables-

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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(3) In the Structured Text program, write the variable do_8 to the value 165.
(4) Compile Win-GRAF program.
(5) Download Win-GRAF program to hardware.
(6) Run Win-GRAF program and perform online debugging.
MainT ask HEMES L B"=5A

EUsers".Bryan‘.Desktop".demo‘.ecat_d ol TaSk - ecat_t
1 do 8 := 165;

(7) In online debug mode, check whether di_8 in the variable list is 165.

R

-
=
m
=

S|

- .

UIERE |'value | Type |Di. [Pu.. |Aftib.  [S.. [Initv..
4 [ ecat_dio_demo
do_8 165 USINT O

[di_8 165 | USINT O

(@ Global variables
i RETAIN variables

< >

4 >| Yariables

Slave AlI/AO module read/write control, connects slave ECAT-2011H (Al), ECAT-2028
(AO) channel 0 pins.
(1) Add variable ai0_raw (INT).

(2) Map the variable ai0_raw to the slave ECAT-2011H variable Al0.Value.

C:\Users\Bryan\Desktop\demolecat_demec\Main Task - 10 Drivers

= b 17 0: Slave_000 [ECAT-2055 DC Sync 8DI/AD0] ~ [ Hame [Value 7| Hame | Tvpe \
Tix 4 7 1: Slave_001 [ECAT-2011H 16SE/8Diff Ch Ana) Syrmbal ecat_aio_dermo/ail_raw @ Global variables
"B € AlD Status: 777 Tag AllMalue i RETAIN variables
) @ Al Status__Underange: 727 DataType INT 4 [ ecat_aio_demo
ﬁ 4 A0 Status__Owerrange: 777 Inclex g
) % AlD Status__Limit1: 777 Mode Input ¢ [ ecat_d
el 4 A0 Status_Limit 2. 777 BitOffs 3z
4 A0 Status_ Errar, 797 BitSize 16 /
% Al Status__TwPDO State: 777

INT
_demo
4 AlDStatus_ TxPOO Toggle: 777 o
% AlDValue: ecat_aio_dema/ail_raw
€1 All Status: 777 V\
41 A1 Status_Underrange: 777
4 Al Status__Owerrange: 777 o <
@ All Status Limit1: 777 N qa b Variﬂbles-

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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(3) Add variable ao0_raw (INT).
(4) Map the variable ao0_raw to the slave ECAT-2028 variable AOO.Output.

=i b 19 1: Slave_001 [ECAT-2011H 16SE/Diff Ch Ana] N e ['Value [ Name | Type ]
o 4 17 2 Slave_D02 [ECAT-2028 8 Ch Ana] Symbol ecat_aio_demao/aal_r... @ Global vanables
‘B i AQ0 Output ecat_aio_dema/acl_raw Tag A00.Output i RETAIN variables
e 40T Output 777 DataType INT 4 [ ecat_aio_demo
& i A0Z Output 777 Index 0 ai0_raw  INT
A i 403.0utput; 777 Mode Output INT
- 404 Output 777 BitOffs 528 [ ecat_dg_demo
il - AQS Output: 797 BitSize 16 /
B  AQE.Qutput 777
= - AQ7 Output 777
o i Status. Error: 777
il 0 Status Erar__Metwork: 777
A 0 Status Error__Communication: 777 o
4 Statys Frrar 0P 777 hd <
A Variables-

(5) Add variable ai0_volt (LREAL), aoO_volt (LREAL).

HE A SN

7| Name | Type |Di. [Pu.. |Aftib.  [S.. |Initv. |Us. [T
4 [ ecat_aio_demo
ail_raw INT O
aol_raw INT O
ai0_volt LREAL O
ao0_volt REAL O

@ Global vatiables
B RETAIN variables

@

< >

4 >| Yariables

(6) AO/AI use default range +£10V. In the Structured Text program, output AO 5V.
(7) Compile Win-GRAF program.

(8) Download Win-GRAF program to hardware.

(9) Run Win-GRAF program and perform online debugging.

Q00

dow Blocks Help ¢ ¢ F‘
MainTask W& Mg o e A

C:\Users\Bryan\Desktop\demolecat_demo\MainTask - ecat_aio_demo

A2 1 aol wolt := LRERL#5.0;

i 2

e 3 aol raw := BNY TC INT(ac0 volt * 3276.7); *___.-——"'

- 4

= 5 ai0 volt := ANY TO LREAL(ail raw) * (LREAL#10 / LREAL#32767);
= 6

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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(10) In online debug mode, check whether ai0_volt in the variable list is 5V.

| MNarme
4 [ ecat_aio_demo
all_raw 16368 INT
aol raw 16383 INT
| ai0_volt 499527 | LREAL
aol_volt 5 LREAL

@ Global variables
Bl RETAIN variables

(10

< I >
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4.2. Motion Control Steps

This section illustrates how to use the EtherCAT Fieldbus motion control function by
connecting the CiA402 slave module.

[Steps]

1. Please follow the steps A~F in the Motion Control Setup and Control section of the web
site user manual to create the ENI file and run EtherCAT Runtime.

2. Start the Win-GRAF workbench and create a new project.

3. Open the Fieldbus Configurations window by clicking on the 'Fieldbus Configuration'
button in the toolbar # or double clicking the 'Fieldbus Configuration' node in the
workspace.

Eile Edit View Insert Project Tools Window Blocks Help
[ 2 = X 0= XX 2|2 & mainTask
Workspace
4 @ Main task
Frograms
| & Ficldhus Confiqurations |

] &'

4. Click 'Insert Configuration' B button of the toolbar on the left of the '10 Drivers' editor
and select 'EtherCAT (ICPDAS)’ from the 'Add Configuration' dialog.

C:\Users\Bryan\Desktop\demol\task_test\MainTask - 10 Drivers

E I Name
SN —
g Wia Add Configuration X
2 o Select a configuration o
|
ﬁ eLogger HiI Cancel
+ EtherCAT (ICPDAS)
= A InduSoft HMI
E MODBUS Master
= MODBUS Slawe
_I OPC UA Sarver (CFDAS)
a e FAC IO (ICPDAS)
Fiemate [0 (ICF DAS)
Shared Memory (Embedded Systems)
Socket IPC (UNI<-datagram/JDP)
o MODBUS
bOPCUA
— b Shared Mermony l_

5. Change the communication settings of Win-GRAF according to the hardware IP address.

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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Communication Settings X
T5 pratocal E
| Cancel
Browse
192.168.2.81:1100
192.168.2.87.1100 Help

Tirneout (seconds):

6. Right-click on the 'EtherCAT (ICPDAS)' node and click on the ‘Import ENI' option in the
right-click menu.

o

‘\Users\Bryan\Desktop\demoltask_test\MainTask - |0 Drivers *

LY EtherCAT (ICFDAS)

Er Properties...

View Informations...

*, Disable Configuration

EEFEET

¥ Clear

REIIET
=
I

# Find..
M, Find Next

)4|~

[ Insert Configuration...
& Ingert Master/Port...

Type "B Insert Slave/Data Bloc |-

= Insert Variable
Import Children...
Edit Configuration as Text...

B+ Sort Symbols
Declare Variable(s) in Database...

it Grid Ctrl+G

| Generate Shared Memory...
K o4 » ¥ ‘ MainTask -10 D e
T Import ENI | #4—

7. Click the 'Download ENI' button from the Import ENI dialog to download the ENI file, wait
for 100% progress and click the 'OK' button on the Download dialog to close the window,
and then click the OK button on the Import ENI dialog to close the Import ENI dialog.
The following describes the parameters and buttons of the Import ENI dialog.

- Open the ENI file to create the configuration.

[s]. Download the ENI file from the hardware to create the configuration.
Declare variables in database - Automatically create and map the global variables to the

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.
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Process Image variables.

mport EN *

L1 [$]]

1 [Declare variables in database

Load
From: 192 168.2.81:1100/default_enixml
To: CallsershBryan\Deskioph\demcitask_testiMainTaskhdefault_anixml

—@ @

8. Verify that the 'Motion Contorl->Axes->Axis_xxx' variable is generated under the
'‘EtherCAT (ICPDAS)' node and mapped to the automatically generated 'MC_AXIS_xxx'
variable in the global variable.

|8 4 = EtherCAT (ICPDAS) Name ["alue %[ Hame [Type [
b 2 EtherCAT Master FRI*] Global variables

“d 4 & Mation Contral MC_AXIS_000 lib:AXIS_REF_EMP2K
5 4 17 Axes ¥ MC_AXIS_001 lib:AXIS_REF_EMP2K

2 Axis_D00: MC_AXIS_D0DAxisNa i RETAIN variables

el 2 Axis_D01:MC_AXIS D01 AxisNo \

NI

<

9. Enable Store complex variables in a separate segment.
(1) Right-click on the project node in the workspace.
(2) Click on the 'Settings' option in the right click menu.

|

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved
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-'._ ‘ .
Workspace
PRREN Main task
4 artup Project

[+ Programs =
¥ mc_de
- I Onli
% Fieldbus co 7 2711NE
H# vos % Simulate
{2} Wariahles
4 B2 Library
4 Blocks 1 Insert New Program...
§a Global defin =7 Insert HMI Device...

v B Types Shortcuts >
[0 (Al Projects)

i Insert New Folder

Insert New ltem...

® Print Project..

(D Project Description...
& Lock Project

@ Compare Project with...

f Cycle..
Tasks...

E Call Tree
Target System Configuration...
Libraries...

Update Tasks with Library

Lw Settings...

o/ Version Control...

Alphanumeric Sorting
L

(3) Click on the 'Options' item.
(4) Set the Store complex variables in a separate segment function to Yes.

Project settings X
C:\Users\Bryan\Desktop\demo\ecat_mc_demol\MainTask
Mame — Tvalle ]
:;::g;t“m ¥ Cycletime 0
Test @ Cormpiling Felease
Advanced [il. Stare complex variablas in a separate segment  as |
0 o = Orline change INACTIVE
I “ersion W1 -2022/08/02 16:24
3 Likraries Edit...
@ Extern ohjects Edit...
L Code Checker rules Edit
& “ersion contral MNao

(4]

Default Duration of the PLC scan. Value 0 means as fast as possible (never -
e [ o< |
s

-
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10.Programming PLCopen Function Block motion control program.

(1) Add variable axisO_pwr_en (BOOL), axisO_pwr_status (BOOL), axisO_reset_exec
(BOOL) , axisO_mv_abs exec (BOOL), axisO_mv_abs pos (LREAL, 10),
axisO_mv_abs_vel (LREAL, 5) , axisO_mv_abs_acc (LREAL, 50), axisO_mv_abs bm
(MC_BUFFER_MODE_EMP2K), axisO_get pos_en (BOOL, TRUE) , axisO_act_pos

(LREAL) .
| Hame | Type | Dirn. [ Pu. A& ] 2] Initvalue | Us.
4 [ mc_demo
axisQ_pwr_en BOOL O
axisO_pwr_staus BOOL I
axis0_reset_exec BOOL I
axisQ_mv_abs_exec BOOL ]
axisO_mv_abs_pos LREAL COOLREAL#10
axis0_mv_abs_vel LREAL COLREAL#S
axis0_mv_abs_acc LREAL O LREAL#50
axisQ_mv_abs_bm MC_BUFFER_MODE_EMP2K I
axisO_get_pos_en BOOL OTRUE
axisQ_act_pos LREAL ]
¢ @ Global vaniables
i RETAIN variables \
< (0 :
LI | VEVEWAELY  Properties

(2)Add MC_POWER_EMP2K,  MC_RESET_EMP2K, @ MC_MOVEABSOLUTE_EMP2K,
MC_READACTUALPOSITION_EMP2K Function Block in the Function Block Diagram
(FDB) Editor.

Inst_MC_READACTUALPOSITION_EMP2K:
Inst_MC_POWER_EMP2K ¢ MC_READACTUALPOSITION_EMPZK g

WMC_POWER_EMP2K 279 —EAdis valid?)

7 Axis Status ol —éEnabIe Busyé
297 Enable Error[] ; Errorzﬂ
ErroriD[1 g ErrorIDEﬂ

Position ]

Inst_MC_RESET_EMP2K

MC_RESET_EMP2K

7Y Axis Donefd
7 Execute Busypl
Errorp

ErrorlDp

Inst_MC_MOVEABSOLUTE_E...

MC_MOVEABSOLUTE_EMP2K
7Y Axis Donep
7 Execute BusyQl
7Y Position Active d
7?7 Velocity CommandAb...[1

7? Acceleration Errorp
772 Bufferiode ErrorlD
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(3) Connect each variable to the Function Block.

>

7| Name |-
4 [ mc_demo
axisO_pwr_en
axisO_pwr_staus
axis0_reset_exec

IC_POWER_EMP2K
MC AXIS 000 —amis Status——  axisO_pwr_staus

axis0_pwr_en —aEnable Errorfl |
axisO_mv_abs_exec
ErroriDf) R
axisO_mv_abs_pos

Inst_MC_READACTUALPOSITION_EMP2K

E
E
E
E
L
axisO_mv_abs_vel L
L
N
E
L
)

1MC_READACTUALPOSITION_EMP2K axis0_mv_abs_acc
WC_RESET_EMP2K MC AXIS 000 axis validp axisO_mv_abs_bm
MC AXIS 000 Axis Donefl axis0_get_pos_en Enable Busyfl axisO_get pos_en
axis0_reset_exec Execute Busyp Errorfl axisO_act_pos
Errarp ErroriDp I"Sl MC POWER E
ErroriDp Positionfi axis0_act_pos <

F MC_MOVEABSOLUTE_E

FF MC_MOVEADDITIVE_Eb

MC AXIS 000 —3 FF MC_MOVERELATIVE_Eb

axis0_mv_abs_exec —x FE MC_MOWVEVELOCITY_Eh
axis0_mv_abs_pos —&Position ¥ MC_POWER_EMP2ZK

axis0_mv_abs_vel  —&velocity Ccommanasn. F MCZREADA(;TUALPOSI'

ais0_mv_abs_acc  — NAccelaration Errorfl IF MC_READACTUALVELD

axis0_mv_abs_bm  — MBufferMode £ MG READAXISERROR. |

(4) Compile Win-GRAF program.
(5) Download Win-GRAF program to hardware.
(6) Run Win-GRAF program and perform online debugging.

P90

@ % i A

11.Absolute position movement control in online debugging mode.
(1) Set axisO_pwr_en = TRUE to power ON the single axis.

Inst_MC_POWER_EMP2K
MC_POWER_EMP2K
Axis Status
Enable

MC AXIS 000

ErroriD]

(2) If an error occurs in a single axis, set axisO_reset_exec = TRUE to clear the error.

o

Inst_MC_RESET_EMP2K
MC_RESET_EMP2ZK

MC AXIS 000 Axis

Execute

ErroriD]

Copyright © 2022 ICP DAS CO., Ltd. All Rights Reserved.




Win-GRAF EtherCAT User Manual

Daonep

Busy[l

axis0_rmv_abs_pos =10 Actived
axis0_rmv_abs_vel=5 CommandAb... 1
axis0_mv_abs_acc =50 Errarpd
axis0_rmv_abs_bm = mcAb.. ErroriDd

MC_READACTUALPOSITION_EMP2K

Axis
Enable

axis0_act pos =10
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