A simple user program

In order to make users familiar with the software more quickly and hands-on
programming, this chapter will demonstrate how to use CODESYS to create a simple EtherCAT
bus project, use VE motion controller, and control VECServo (Vekoda bus servo) through
EtherCAT bus to complete the application. Function, position mode operation and stop.

Note: The project is not a standard template, and the content is for reference only.

1.1 Create a project and download and debug

1.1.1 New standard project

1) After the software is opened, click "File"  "New Project”, a dialog box will pop up,
select "Projects”, select "Standard Project” as the project type, select the project path by
yourself, name the project "ASimpleProject”, and finally click " OK"
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2) Enter the standard project interface, the user can select the equipment type and
programming language of the project. As shown below:



Standard Project X

HE You are about to create a new standard project. This wizard will create the following objects
l@ within this project:

- One programmable device as spedified below

- A program PLC_PRG in the language specified below

- A cydic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device | vector ARM Cortex-Linux-SM-CNC-TV-MC (Shenzhen Vector Scence AndTech ~ |

PLC_PRGIN |Structured Text (ST) -

OK | Cancel

Equipment: select the model of the main module, select Vector ARM Cortex-Linux-CNC-
TV-MC (embedded platform controller, need to install XML description file: Vector ARM
Cortex-Linux-SM-CNC-TV-MC.xml , Please refer to the installation device description file for
the installation method), or CODESYS Softmotion RTE V3 x64 (soft platform controller for
real-time control).

Programming language: ST, users can also choose other programming languages. Once
selected, it can still be modified after entering the project.

Click "OK", as shown in the figure after the establishment is completed
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1.1.2 System configuration and parameter setting

Add EtherCAT_Master_Softmotion

EtherCAT Master Softmotion is an EtherCAT master module with real-time motion



control. Specific adding method: right click "Device Add

Softmotion OK", add EtherCAT master
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4. GConfirm to add
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After adding as shown in the figure, the system will allocate an EtherCAT_Task at the
same time, and the related parameters of the EtherCAT task can be configured.
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Add VECServo

After adding the master station equipment, add the slave station equipment under the



changed master station. The added equipment here is "VECServo (Vekoda EtherCAT bus type
servo)”. The description file (XML) of the servo device must be installed before adding. For
the installation process, refer to 2.2.5 Installing the device description file. The specific adding

method is as follows:

1) If you are offline without connecting to the master station, you can right-click
"EtherCAT_Master_Softmotion Add Device" to find the corresponding manufacturer and

device model in the device pop-up window: "SZVector

add the device.
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If you are in the online status of logging in to the master station, you can also right-click
"EtherCAT_Master_Softmotion Scan For Devices" and add it by scanning.
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Note: The node address of the device is automatically assigned by default, that is, the node
address is assigned from the shortest distance to the farthest distance from the host. In this
example, the default setting is not modified.



Address Additional
- EtherCAT. ¥
AutoInc Address 0 - [[]Enable Expert Settings

EtherCAT Address 1001 = [J Optional

If you need to manually assign node addresses, you can refer to the following method,
taking VC bus servo as an example:

a) Assign the address according to the following figure: check the "optional” in the
additional place from the station, and then fill in the station number (1-65535) for the
configured station alias)
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b) Set the parameters P08.41 (servo station number) of the two servos to 1 and 3
respectively, and reset the servos or power on again.



c) Then log in to the device to download the program. If the connection is not successful the
first time, reset and re-run.

d) According to the above settings, as long as the alias of the slave station is the same as the
alias of the background project configuration, it can run regardless of the order.

Add CiA402 Axis

1) Associated operation between equipment and axis, add method: right click
"VECServo Add SoftMotion CiA402 Axis", add motion control axis, as shown in the figure

below.
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After adding, as shown in the figure below, in order to facilitate programming, rename
the axis to "Axis1"
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2) Set the control related parameters, double-click Axisl, open the parameter
configuration page, and set the gear ratio.
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1.1.3 1.1.3 User control program writing

Write a program here to make the controller control the servo motor to execute the
absolute position command to make a reciprocating motion.

Create an object

As shown in the figure below, right-click "Application Add Project

POU", name the

new POU "MoveAbsolute” in the pop-up window, select "Program” as the type, select
"Structured Text (ST)" as the programming language, and click "OK", Finish adding.
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Open the programming environment

Double-click to open "MoveAbsolute”, as shown in the figure below. The programming
interface includes a variable declaration area and a programming area.
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Define variables

Add variables in the variable declaration area, the variable declaration code is as follows.

PROGRAM MoveAbsolute1
VAR
iStatus:INT:;

Power:MC_Power;

/fSEREIEIR

MoveAbsolute:MC_MoveAbsolute; //4aX{ gtk

p:REAL:=180; //{\If5(E
ActPos:LREAL;
END_VAR

Need to pay attention

"SM3_Basic" is added to the library, it is generally added by default. If it is not added, you

need to manually right-click ' Add Library", find the library "SM3_Basic" and

‘Library Manager
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to here, the project i) Library Manager

select Add, or you can add more by this method Library.
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Programming

Add a program in the programming area as follows. (Program function: When the
program is executed, the servo is immediately enabled, and after the servo is successfully
enabled, the motor is controlled to move back and forth between the position P and the

starting point 0.)
CASE iStatus OF
0:

Power(Axis:=Axis1, Enable:=TRUE , bRegulatorOn:=TRUE, bDriveStart:=TRUE );

IF Power.Status THEN
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iStatus:=iStatus+1;
END_IF
1: IIFESEIINIRG, BITE P&
MoveAbsolute(Axis:=Axis1, Execute:=TRUE, Position:= p, Velocity:=100 , Acceleration:= 100,
Deceleration:=100 );
IF MoveAbsolute.Done THEN
MoveAbsolute(Axis:=Axis1, Execute:= FALSE);
iStatus:=iStatus+1;
END_IF
2: IIFESEIINIR, BITEE 0 4k
MoveAbsolute(Axis:=Axis1, Execute:=TRUE, Position:= 0, Velocity:=100 , Acceleration:= 100,
Deceleration:=100 );
IF MoveAbsolute.Done THEN
MoveAbsolute(Axis:=Axis1, Execute:= FALSE);

iStatus:=1;
END_IF
END_CASE
ActPos:= Axis1.fActPosition; IWEEECRR I E{E

After the program is written, click compile , Confirm that the writing is correct.

Messages - Total 0 error(s), 0 warning(s), 0 message(s)

Build - | 0 error(s) |® 0 warning(s) |ﬂ 0 message(s) | b
Description

| —————— Build started: Application: Device.Application —-—

Typify code...

Compile complete - 0 errors, 0 warnings

1.1.4 Bus and task cycle

Bus Mission Week

When adding EtherCAT Master SoftMotion, the project will automatically add the bus
task EtherCAT_Task, set the bus execution mode, cycle period and task priority (0~31, 0 is the
highest level), here EtherCAT_Task priority is set to 0, other tasks, For example, the priority of
Main_Task is set to 1~31.



Devices + 8 x B EtherCAT_Task x

=) ASimpleProject ¥ || Configuration
=@ Device (CODESYS Softmotion RTE V3 x64) ~
- PLC Logic Priority ( 0..31 ): ||D |
=1} Application
il Library Manager Type
Moveabsolutel (PRG) |® Cydlic "| Interval (2.g. t#200ms) ms

Doub | e PLC_PRG (PRG)
[ Task Configuration

. Watchdog
click [ -lethercar task |
=& MainTask
&) PLC_PRG Time (e.g. t#200ms) ms
= EtherCAT_Master_SoftMotion (EtherCAT Mast
=38 VECServo (VECServo) SAELLL
Hg? Axisl (SM_Drive_GenericDSP402)
3 SoftMotion General Axis Pool
4 Add Call Remove Call [# Change Call Move Up Move Down Open POU e

Program task cycle

After the program is written, you need to add the program to the task and configure the
task.

POU related to motion is recommended to be added to EtherCAT _Task, POU related to
logic or calculation is recommended to be added to other tasks (such as Main_Task, when the
project is created, a program "PLC PRG" and a task "Main Task" have been established by
default. And the "PLC PRG" has been added to the "Main Task".).

The newly created POU object "MoveAbsolute" needs to be manually added to the
EtherCAT_Task task. The method of adding is as follows, double-click "EtherCAT_Task Add
Call", select "MoveAbsolutel”, and click "OK".
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In addition to the default tasks, you can also add new tasks by yourself. The adding
method is as follows: right-click "Task Configuration” and select "Add Project Task" to add
a new task. Double-click the task to configure the task.
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1.1.5 Task sub-core

The VE motion controller adopts a four-core design. In order to run the bus more smoothly,
the bus tasks can be divided into cores. Proceed as follows

(1) Open "Task Configuration”, click Add Group, and add "NewGroup"
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(2) Add other tasks to the new group, EtherCAT_Task is a separate group
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% EtherCAT_Task 1
= NewGroup / EEE
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(3) EtherCAT _Task is allocated to the third core, and other tasks are allocated to the second
core to ensure the stable operation of EtherCAT tasks
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Notice:
When setting tasks for Modbus devices, they cannot be added to EtherCAT_Task, but need

to be added to other tasks.

1.1.6 Logging in to the device

Connect the controller

Run the CODESYS environment on the PC and establish a communication link with the
VE controller, which can download the user program, start and stop and monitor the
operation of the user program, view or modify the parameters, and so on.

At present, you can log in to the VE controller through the LAN local area network. The
PC and the VE controller can be directly connected to the VE controller through a one-to-
one connection through a network cable; it can also be connected through a router or a hub.
In this case, one PC and multiple One VE controller is online, or multiple PCs can access the
same VE controller.

r"

=

:

By default, the IP addresses of both the PC and the VE controller must be in the same
network segment to log in to the VE controller, otherwise the VE controller will not be scanned
in CODESYS. The factory default IP address of the VE controller is 192.168.1.123. If the IP
address of the PC is 192.168.1.xxx, (where xxx means the range of 1~254, but not the same
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as the IP address of the VE controller), then CODESYS The VE controller can be scanned, and
data can be exchanged with it, user program download, operation monitoring, etc. can be
performed. If the IP of the VE controller has been modified artificially and its address is not in
the IP address network segment where the PC is located, and the PC cannot be accessed, the
IP address of the VE controller can be restored to the factory default IP address: 192.168.1.123,
and then the PC Modify the address of the machine to 192.168.1.xxx, and after establishing a
one-to-one connection with it, you can modify the address of the VE controller to the desired
IP network segment address.

Internet WMYARS 4 (TCP/IPv4) BiE X
=
AIRMEITILTIEE, WATLERER S AETRE IP IRE, SN, (RESMRE
FHEERMFEES PIRSE,

© EXEHERIE 1P HEHE(O)
@ S REAY 1P HAH(S):

1P fthb(1): 192 . 168 . 1 . 111
FREEES(U): 255 .255.255 . 0

ERARI(D):

B#ERS DNS IR 8RitIHB)
® A TERY DNS IRESSRHIIH(E):

43 DNS FRE R (A):

CEHEIEAHSE(L) BEER\V)...

W= B

Scannet

Double-click "Device" in the project tree, and the following interface will pop up

Devices > 1 X T pevice x
= ASimpleProject /"" w.ﬂxppfmmns Backup and Restore Fies Log  PLC Settings
|— [ Device (Vector ARM Cortex-Linux-SM-CNC-TV-MC) | | [[Scan Network... | Gateway - | Device -
=30 PLC Logic

= Application
i) Library Manager
PLC_PRG (PRG)
=-[#4 Task Configuration

& EtherCAT_Task [ ]
= & MainTask Gateway
&) PLC_PRG
= EtherCAT_Master_SoftMotion (EtherCAT Master SoftMg -
= ¥8 VECServo (VECServo) IP-Address:
H& Axis1 (SM_Drive_GenericDSP402) lacalhost
"3 SoftMotion General Axis Pool Port:

1217

On this screen, click the "Communication Setting  Scan network" label, and the following
interface will pop up. After scanning the VE controller, click its name on the left side of the
window, and you can see its profile information on the right side of the window. Click OK to
connect equipment:

13



Select Device X

Select the network path to the controller:
Device Name: fal Scan Network

= s Gateway-1 (scanning...
| ) [VEMEG4 [0065] I VEMESA
Wwink

Device Address:
0065

Block driver:
uDP

Number of
«channels:
4

Serial number:
000102030406

Target ID:
173E 0001 v

Cancel

After logging in, you can modify the device name according to your needs and change
it to a device name that is easy to identify, which can be easily identified. It is very helpful in
applications with multiple controllers.

e °
Gateway

«]  [o0ss] (active) ~]
IP-Address: Device Name:
localhost VEME&4
Port: Green light Device Address:  scanned and
2 indicates that the °%®

gateway I s Target 1D: the

/ . 173E0001 connection
operating norma : .
P g Y TergerTipe: is normal

Set the bus control network port

Double-click "EtherCAT_Master_SoftMotion" to set the EtherCAT network card, as shown
in the figure, click "Browse", select the name of the EtherCAT network card in the pop-up
window (connect to the server network port), and click "OK"

[H pevice '[H EtherCAT_Master_SoftMotion x -

—
Autoconfig Master/Slaves EtherCAT.

EtherCAT NIC Setting

Destination Address (MAC) FF-FF-FF-FF-FF-FF Broadcast [JEnable Redundancy

Source Address (MAC) [o00000000000 | 1 || Browse... ||

Network Name

@ Select Network by MAC O Select Network by Name
4| Select Network Adapter

MAC address Name Description
2 | 00E269173C6B | AsHfiER: 4 | CoDeSys EtherExpress GEit PCI Ethernet Adapter #4
00E260173C6C  AMERE 2 Intel (R} I211 Gigabit Network Commectien #3
3 oK Abort

<l s
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Login to download

Click "Build *= ", After the compilation and troubleshooting are correct, click "Login %

Build inine erug IOO|S ﬂind( OnlineIDebug Tools Window Help

" 1% Login Alt+F8 H
Build Al | % Logout Ctrl+F8
Rebuild Create boot application
Generate code Download

. Online Change
Generate runtime system files... I i
Source download to connected device

Clean Multiple Download...
Clean gll Reset warm

A dialog box pops up, select "Yes" to download the program to the controller.

CODESYS X

Warning: An application 'Application’ is currently in RUN mode on the PLC. As there is
no matching compile information, this existing application needs to be replaced.

Click "Yes' to download the latest code or 'No' to abort.

v oeas.

1.1.6 Start debugging

After logging in successfully, select "Debug Start”, and the controller starts to run..

Debug | Tools Window Help
il» start F5
m Stop Shift+F8
Single Cycle Ctrl+F5

New Breakpoint...

New Data Breakpoint...

Edit Breakpoint...

Toggle Breakpoint Fo

& & &5

(o]

Disable Breakpoint
Enable Breakpoint

Turn on "MoveAbsolute" and the program runs as shown in the figure below. After the
program is executed and the servo is enabled, the motor will move back and forth between
the position P and the starting position 0.

Devices .3 x 4] MoveAbsolutel x -
= ) ASmpkFroject Bl  peviceApplication.MoveAbsolutel
= *7 3 Dewie fconnected] (CODESYS SO | ¢,ycession Type Value Prepared value Address  Comment i3
= 84 PLCLogc » istatus N 2 a
~ O Appication [run] I o power MC_Power LT
9 Licary Manager 3 o MoveAbsohse MC_Moverbsa... BrRQBER

[5) Movebsokste1 (PRG)
13) PLC_PRG (PRG)

= @ Task Configuration
= G EthercAT Task

*p REAL 180 s
# APos LREAL 62.526 R EN

&) Moveabsoltel
= & ManTask
8 C_PRG
= @ EthercAT_Master_SoftMotion (Et|
= 1 VECservo (VECServo)
AP Axis1 (SM_Drive_Genencl
2 SoftMotion Generdl Axss Pool

, bRegulatoroniEill:=7707, bOrivestartEEEE:~

= WO VelocieyTTWOITT]:=100 , Acceleration[TWETT:= 100, Deceleration( IR

, Dacelexation[ W= ¥

100% &
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Modify the value of position P online: click the preset value "Prepared Value" of the
variable "P" and enter the value "360", then select "Debug Write Values" or the shortcut key
"Ctrl+F7" to change the value Write to "Value" to modify the value of variable "P" online.

Debug | Tools Window Help
Start F5
m Stop Shift+F8
Single Cycle Ctrl+F5
il New Breakpoint...
Edit Breakpoint...
Toggle Breakpoint F9
Disable Breakpoint
Enable Breakpoint
Step Over F10
Step Into F8
Step Out Shift+F10
Run to Cursor
Set next Statement
%  Show next Statement
[I Write Values Ctrl+F7
Force Values F7
Unforce Values Alt+F7
= Toggle Flow Control Mode
Core Dump >

1.1.7 1.1.7 Add Trance Tracking

Add Trance

In order to observe the changes of the servo axis position more intuitively, a logic
analyzer is added here to record the movement curve. Right-click "Application”, select "Add
object
shown below.

1 Device [connected] (CODESYS Softmotion RTE V3 x64)

Trance", a dialog box will pop up, name and click "Add" to add Trance (tracking), as

1 =8l PLC Logic Add Trace X
- & Application [run]
Cut
D Library Manager
B Copy
MoveAbsolutel 8
Paste A tool to monitor variables graphically.
PLC_PRG (PRG)
Delete
= 8 Task Configurati
= EtherCAT Refactoring >
1 Moveabsi2  Properties... 2 Name of the Trace
= =23 . .
& manTask [, ™A dd Object » Alarm Configuration... [rracer |
8 PLC_PRGTS Add Folder... Application...
@ EtherCAT Master S5 it Object Axis Group... 4

= % VECServo (VECS

Edit Object with... Cam table...
T T CNC program...
‘3 SoftMotion General » Stop CNC settings...

Online Change

Delete application from device

LSEPEEHABRIDEBS ABRGERO

flalm

Data Sources Manager...
DUT...

’ External File...
@ New Breakpoint... Global Variable List...
Toggle Breakpoint image Pool
Unforce All Values of 'Device.Application’ Interface...

Network Variable List (Receiver)..

Network Variable List (Sender)...
Persistent Variables...

POU...

POU for implicit checks...
Recipe Manager...

Redundancy Configuration...
Ssymbol Configuration...

Text List...

Trace...

Trend Recording Manager...
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Configure Trance

1) Click Add_Variable (add variable), select the button, find the variable "ActPos" in the
variable pop-up window, and click "OK" to add it to the tracker.

& Tracel x\ -
I I i i i i i Configuration
X Trace Configuration * @
10 ) _ / - [ me MoveAbsolute1.ActPos -
Variable settings

Trace Record

= Tracel Variable -0
Input Assistant x
Text Search Categores
> v
Trace Varsbks < Name Type Address Crigin
Traceabe parameters = € spplcaton -
]

| & actwos
TR
+ @ MoveAbsohde
e
@ Pomer
+ ) grrog
+{) DED
+ g loGonfio_Giobas
+ {} mDnEthercati

=l

S I p—
+ {) sM3_Base
+AN sM3_math
+ A} TRAFO.
A Structured view
InsertWgh arguments Insert weh namespace prefic
Deumentation
ActPos: LREAL;
(VAR)
T EE
Cancel
e
T T T T T T T T
1s 2s 3s 4s 55 6s Ts 8s 9s 10s

2) Click "Configuration”, select "Main Task" in the Task option, and click "OK";

& Tracel x| PLC_PRG | -
1 Configuration
/ Add Variable
10 / -
$ Trace Configuration x
Trace Record Record Settings
= Tracel Enable Trigger o
== PLC_PRG.ActPoOS Trigger variable - I
Trigger edge
Post trigger (samples 0 200ms
Trigger Level
- -
0 Record condition , = .
Presentation (diagrams) Comment
Time axis
= Diagram 1
Y axis
= Shown variables
m= PLC_PRG.ACtPOS Resolution (i3 e
Automatic restart a
Advanced...
‘Add Variable Reset Display settings
et ||
; T ; ; i ; ; ; ‘
1s 2s 3s 4s s 6s 7s 8 9s 10s

3) Right-click the blank interface of the oscilloscope and select "Download Trace" to
download the trace;
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Add Variable

m

05

BRI E

| L= Download Trace
P Start Trace

Stop Trace

Reset trigger

Autoscroll

Cursor

Mouse Zooming

Reset View

AutoFit

Compress

Stretch

Convert to single channel
Convert to multi channel
Online List ...

Upload Trace
Configuration

Load Trace...

Save Trace...

Export symbolic trace config

Statistics

TR

4) The actual position curve of Axisl is printed as follows.

& Tracel x

Configuration
Add Variable

00

200

100

1.1.8 1.1.8 Stop debugging

wm MoveAbsolutel ActPos

After debugging, you can click "Debug Stop" to stop executing the program

Debug | Tools Window Help

Start F5
[a stop shift+F8 ||
Single Cycle Ctrl+F5

«fl New Breakpoint...
Edit Breakpoint...
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