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Chapter 1 Introduction

MC500 is Leadshine self-developed new generation basic medium-sized PLC product that
supports EtherCAT bus control. It can encapsulate and reuse processes through ST.LD,
FB/FC functions, and achieve multi-level network communication through RS485, RS232,
CAN, Ethernet, and EtherCAT interfaces.

The MC500 series functions:

1) Interpolation, Multidimensional linear interpolation, circular interpolation, and continuous
interpolation

2) E-CAM: By digitizing cam movements, the problems of low precision, easy wear and
noise in mechanical cams can be solved.

3) Flying Shear: By setting motion values, a rotary cutting cam table can be established
within the synchronization zone, with the spindle and slave shafts operating at a certain
speed ratio.

4) Chasing Shear: By setting motion values a chasing cam table can be established, which
is suitable for application scenarios such as cutting and filling

MC500 series PLC specification

Model MC508CS MC516CS MC532CS
Specifications
EtherCAT 8 axes + EtherCAT 16 axes + EtherCAT 32 axes +
pulse+dir 6 axes pulse+dir 6 axes pulse+dir 6 axes

Axes of Pulse Local 6 axes 200K pulse output

+dir
%ﬁgggfi; Maximum extend 32 R2 series extension modules
EtherNET 1* EtherNET port, Modbus,Socket,program upload or download ,debugging
EtherCAT EtherCAT master , up to 128 slaves
Serial port

e RS232*1,RS485*2,free communication protocol, modbus rtu master and slave
communication

CAN Maximum 31 slave
Capacity of
Program file 20 M Byte
Capacity of
data 40 M Byte
Power-Failure
RetentionArea 512K Byte
USB port Type-C port, program upload or download,debugging

User download program, standard micro SD card,FAT32 type, Maximum

SD card slot capacity 32G
Function Point to point, E-CAM, Interpolation
High-speed 6 inputs ,200K

counter
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10 Quantit High-speed input/ normal input: 12 inputs 200K/4 inputs 1K(NPN/PNP) High-
y speed output/ normal output: 12 outputs 200K/4 outputs 10K(NPN)
RTC clock RTC
Program : .
software Leadsys Studio ,CODESYS V3.5(SP15) or higher
Lprogram ST,LD,CFC,SFC FBD,IL
anguage
Power input DC 24v
Power rating 3.6W
Dimension L 98.50mm*W 81.75mm*H100.00mm

MC500 series port description
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1. USB port 8. RS232 port, CAN port
2. SD card slot 9. Power port
3. RUN/STOP/RESET Switch 10. /O status indicator light
4. Internet port 11. 1/O port
5. EtherCAT port 12. Extension module port
6. Running status indicator light 13. Battery slot
7. RS485 port 14. Label
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Chapter 2 Quick Start

Below contents introduced the basic steps before using CODSYS software to program.
When user need to program in another new upper computer, please follow these contents
set configuration.

2.1.Programing Environment Launching

2.1.1.MC500 Series PLC Package Install
1)Double-click the CODESYS icon , the launch interface as below picture

le. Broject Buld Onfine Debug Jocks Window Help = Y
|
e, CODESYS V3.5 SP19

CODESYS V3.5 SP19 was released and is now available for download in the

The new, always up-to-date . with all important release dates is

now available.

Helpful Links
CODESYS Online He DDESYS Ur
| el -
— ‘ :
- —
2)Then click the “tool” option ,select the CODESYS installer
,w. m View DProject Puid Onine Debug Too Help - - Y
T8 X st - [ Todox - ax
¥
CODESYS V3.5 SP19
—
CODESYS V3.5 SP19 was released and is now available for download in the
The new, always up-to-date F with all important release dates is
now available.
Helpful Links
22 Devices | ) :

a8
Lastbukt @0 B0

3)Click the “install file”, find the “MC500 series description file .package” tcr;wi;wstalhi'.w
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»
« . 4 <« 360MoveData + Users » zhaox » ZE * MC500 Series Description File v ] £ MC500 Series Descripti.. @ I
SR EEwEs =~ W @ Browse
+ s =t B A =8 o
W E=E ¥ MC500 Series Description File.package 2022/12/5 9:24 CODESYS Packa... 2105 KB

ile Export Config Import Config i

2.1.2.Basic Function Libraries Install
1)Then click the “tool” option ,select the library repository to install the function library

{iil Library Repository X

Location |Sysbem v| Edit Locations. ..
(C:\ProgramData\CODESYS \Managed Libraries)
Installed Libraries Install...
Company  |{All companies) P o
Expo
+ — e
+ - 5= Docs
5 : Intern
oy : LeadshinePAC it
+- 2% LeadShinePMC
£z : LeadSys Find...
+ g:?S\lstcm etals Il
* Si; Use Cases
- —
Certificate | [E
Group by category Fsrsrizrs
P
Library Profiles... Close R
2) Install all the function libraries which provide by us.
.
Fle Edit View Project Budd Online Debug Tools Window Help Ya
Be = w
| Deviess v 0 X [ StartPage x v || Todox -3 x

d @ CODESYS V3.5 SP18

t EAEIE > EH > MCS00 Series Description file » function libraries

ge v NERAE -m e

dates is

STHEN) Any brary files (".compiled-
®a

Zoewss D)

(5]

2.1.3.Install basic device .XML file

The basic devices include the high speed IO device and local bus device, please refer to
follow contents to install the XML files.
1) Click “tool”, select device repository, then click install.
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Edit View Project Buld Online Debug | Tools | Window Help

5] @ @ CODESYS Installer...

Library Repository..

Device Repository...

Visual Element Repository

Visualization Style Repository..

License Repository..

- OPC UA Information Model Repository.

Ol = 8 B|(E]

Options...

Import and Export Options...

Scripting
Edge Gateway

Miscellaneous

Latest news

%® Device Repository

Location System Repository

v

Edit Locations...

The current news channel might not be valid or your Internet connection might be unavailable. To change the news
channel, go to the Options dialog and select the Load&Save category.

; (C:\ProgramData| CODESYS\Devices)
I tnstalled Deyice Descriptions
[Sing for a full text search | Vendor [ <allvendors> %
Name Vendor Version Description
#- [ Miscellaneous
*- [ Fisldbuses
+ B 1M1 devices
& mucs
+ @ softVation drives
Clase
2) Select the devicgs XML files to install
R EdHER =R F
LocalBus IEC devices xml 2022/10/14 13:58 =
[=] High Speed 10 _220728.devdesc.xml 2022/10/14 13:58 XML =044 62 KB
B MCS16-1EC-V3.5.15.40 2207 26.devde..  2022/10/14 13:58 XML 305 84 KB
B MC532-1EC-V3.5.15.40 220726.devde... 2022/10/14 13:38 XML =% 85 KB
= ) EE: == o
[7] LocalBus Master.devdescxml 2022/10/14 13:58 XML =i 18 KB
[=] LocalBus_PM0016.devdescxml 2022/10/14 13:38 XML =i 17 KB
[=) LocalBus_PM0016P.devdesc.xml 2022/10/14 13:58 XML 345 17 KB
[=] LocalBus PM0016R.devdesc.xml 2022/10/14 13:58 XML 3245 17 KB
[=] LocalBus PM0032.devdescxml 2022/10/14 13:58 XML =i 17 KB
[=) LocalBus_PM0032N1.devdesc.xml 2022/10/14 13:58 XML 3245 17 KB
[=) LocalBus_PM0032M2.devdescaxml 2022/10/14 13:58 XML 344 17 KB
[7] LocalBus PM1600.devdescxml 2022/10/14 13:58 XML =i 15 KB
[=] LocalBus PM1616.devdescxml 2022/10/14 13:38 XML 315 17 KB
[=) LocalBus_PM3200.devdescaxml 2022/10/14 13:58 XML 345 16 KB
[=] LocalBus PM32001.devdescxml 2022/10/14 13:58 XML 25 16 KB
[=] LocalBus_PM32002.devdescxm 2022/10/14 13:58 XML =i 16 KB
[=) LocalBus_PMAQODAIV.devdescxml 2022/10/14 13:58 XML 3245 25 KB
[=) LocalBus_PMAC400IV.devdescaxml 2022/10/14 13:58 XML 344 21 KB
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2.2.Create New Project
1)After installing the package and function library, click the “new project”

ad ESYS

Be EGt Yew Project Buid Qnine Debug Took Window el

Devees. ~ 3 %|| § srtroe x =
Ml @ cooesysvasseis

CODESYS

CODESYS V3.5 SP19

—
CODESYS V3.5 SP19 was released and is now avallable for download in the
The associated release documents can be downloadad undes
The new, always up-to-date with all important release dates is
now available.
Helpful Links

Lentbuid: © 0 90 Precomcie o/

2)Then enter the project location, name and project type, click “OK”.

‘ New Project
Categories Templates
{3 Libraries = ;
i1 Projects . i K= i
Empty project  HMI project Standard Standard r
project project w... =
I
IC
b
A project containing one device, one application, and an empty implementation for PLC_PRG | i
L
Name |newJ:|roject_1 |
Location |D: \PLCprogram\codesys_program v|

3)Selecting the device and programing language,
MC500 series PLC supports ST, LD, CFC, SFC, FBD, IL programing language.

andard Project

You are about to create a new standard project. This wizard will create the following
- I objects within this project:
.
- One programmable device as specified below
- & program PLC_PRG in the language specified below
- & cyclic task which calls PLC_PRG
- & reference to the newest version of the Standard library currently installed.

Device MC508 (Leadshine Technology Co., Ltd.) ~

PLC_PRGin |Ladder Logic Diagram (LD b

Continuous Function Chart (CFC)
Continuous Function Chart (CFC) - page-oriented
Function Blodk Diagram (FED

Sequential Function Chart (SFC)
Structured Text (5T)

10
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4)After finish above steps, window shows as below

Be Edt few Project Buid Quine Debug Jook Window Help
FEE (S b BB X (A% N NG e [§# ] applicaion Devicss ACLogicl - B W » w K|[F52 3 F |+ W |w (%

S

+ [@ 0erroris) [© 0 warming(s) [@ 0 messagels)| % ¥

Unthid: ©0 0 Precomgie of G Projectuaer: (nobosr) =X

5) Change the SoftMotion version

The function libraries which developed by Leadshine are basic on the version 4.10.0.0, so
after creating the new project, user have to change the SoftMotion version.

W Untitled17.project - CODESYS

File Edit View Project Build Online Debug Tools Window Help

ﬁiﬂlé\ﬂ“%hﬁx\ﬂ S d4 5 | SR W[ |- [ | B | Application [Device: PLC Logic] -~ @8 ©F ) m H[[E5= == & |+ (¥
45 tntted17 !

@ Project Settings

Iﬁl Compile options
#®  Compiler warnings
m Library development
2 Maritoring

é Page Setup

&) security

B =rc

& SoftMotion

. Source Download

§  Static Analysis Light
u Users and Groups
@ Visualization

@ Visualization Profile

- | 0 error(s) |® 0 warning(s) |#¥ 0 message(s) | ¥ ¥

Description

D POUs |38 Devices

1"
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2.3.Login And Running PLC
1)After cre_qtingﬂthehnqu _projeqt, click the device to check the PLC configuration.

W& " gicl + O

== B @ o -

2)Click “Scan Network” to frinrd the PLC, Click “OK” check the information of the device.
The default IP address is 192.168.1.3

Select Device

Select the Network Path to the Controller

= ‘-f;o Gateway-1 (Scanning...) Device Name: ~ Scan Metwork

[l |mc-508 [0003] MC-503 —
win

Device Address:
0003

Block driver:
LIDP

Number of channels:
4

Target ID:
109D 020F

Target Name:
Leadshine-ARM-Linux-SM-CNC

Hide non-matching devices, filter by Target ID Cancel

Lmthd: @0 ® 0 Precmoie s G Progect anar: (nobocy @ Q

12
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3)Then download te project to PLC, click “online” to select login option

oot x
S reamie @ e [}
Y.
oot x
s DY
==
ke 0000 meanve (A o

4)After downloading the program, PLC will turn to the stop status cllckDebug ngmo‘c‘jify the

PLC to start status.

Bl Bt Yew Bujen DA Qune Debug Jooh Miedow b Y.
1% @ XM B o Deven P Logh = 8 O =
" 1

13
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2.4.Device Configuration

Normally, there are two different methods to configure the drive or other device. If drive or
device has connected to the PLC, user can use the auto-scanning function to help user to
configure

2.4.1.Auto-Scanning Device
When the device have connected to PLC via EtherCAT, Ethernet/IP, or CANopen
communication, using the scanning function to find the device, as bellow pictures show.

Be

R A g i g s S S b Y+
FH &~ XD OK ML = " | 51 | Appication [Device: PLC Logic] = ©F X
e
Pr———
d .
Laenas o]

Zoews [y
&l

Likts G0 30 e o G i v habedi) ]

Fle Edit View Project Buid Online Debug Tools Window Help

el =] LR =} [ | | Application [Device: PLC Logic] ~ -] » =
Devices - B X Device CANbus x| [f] CANopen_Manager
=) new_project 1 2
= 5 () Device [connected] (MG508) General General
= B pLC Logic m =
- Log Network b & CAN
= 10} Application [run]
(@D Library Manager CANbus IEC Objects Baud rate (kbit/s)
[# pLc_prG (PRG)
= [ Task Canfiguration Status
= e manTask Information
) EtherCAT_Master_Leadshine, Ether CAT Task
8 pLcrre
@ Seanned Devices
= S [ canbus (cANbus) Device name Device type Node-1D
(5 canopen manager (Canapen Manager) TSVZ_CANGDZ0 | ISV2-CANGORD (Rerisd on=l6#00000100, FileVersion=l.0) 1

% softvotion General Axis Pool

Watch 1

ont
Sean Derice Copy to project Close EE————
Expression lpe Value

2.4.2.0ff-Line Device Configuration
When the device is off line, user can add the device to project manually. (After install the
device description file, the device can be found in the list)

1) Click “add device”, the device will be added into the project automatically.

14
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=5 new_project_1
= pevice (Mcs08)
= B0 PLC Logic
=} Application
Library Manager
R pic_ere prE)
= [ Task Configuration
=¥ MainTask
{5 EtherCAT Master_Leadshine.EtherCAT Task
) pic_rrG
@

=0 CAMbus (CANbus)

[ canopen_Manager (CANo

Cut
% SoftHoton General AsPaol | %
Copy
@ Paste
K Delete
Refactoring
B Properties.
Add Object
Add Folder.

Insert Device.

Scan for Devices...

Disable Device

Update Device...
[T Edit Object

Edit Object With...

Edit 10 mapping

Import mappings from CSV..
Export mappings to CSV..

Name |ISV27CAN6DZD

Action
@® Appenddevice (O Insert device | Plug de

c= (O Update device

String for a full text search | Vendar | <Al vendors> ~
Name Wendor "
(@ eMcaEC-67-..ColD5402) Festo
(f) 1BDCAN CMZ CaNopen node_Softiotion CMZ Sistemi Elettronici
[ BDCAN CMZ CANopen node_SoftiMotion Encoder CMZ Sistemi Elettronici
[ EMDCAN Bonfiglol vectron MDS GmbH_Softotion Bonfiglali Vectron MDS Gmbt
(f) 1BMDCAN Bonfigiol Vectron MDS GmbH_Softhotion_Encoder  Bonfigioli Veciron MDS Gmbk
[ mfranor Xtrapuls SoftMotion INFRANOR SAS
[ nfranor Xtrapuls Softvotion indl, Encoder INFRANOR SAS
(T 1sDEAN CMZ CaNopen node_Softiotion CMZ Sistemi Elettronici
[ 1sDCAN CMZ CANopen node_SoftMotion Encoder CMZ Sistemi Eletironici
[ isvz-cansoz Shenzen Leadshine Technolo
(T 1sv2-canso20v24 Shenzen Leadshine Technolo
[ 1sv2-cansos0 Shenzen Leadshine Tedhnolo
(@ 1sva-cansors shenzen Leadshine Technolo
(T KEB Combivert_SoftMotion KEB Automation KG
[ kB Stepless Technology SoftMotion KEB Automation K6
(5 e stepless Technology SoftMotion Encoder KEB Automation KG
(T kEB_rmMotorB_PRO_ADY KEB Automation KG
[ KEB_ITMotorB_PRO_ADV_Encoder KEB Automation K6 =
< - >
roup by category [] Display all versions{(for experts only) [] Display outdated versions
@ mame:svz-cansozo
Vendor: Shenzen Leadshine Technology Co. Ltd.
Categories: Remote Device -~
i = 1600000100, =10 g‘
Order Number: socoxsx =
Description: Imparted from ISV2-CANG020_V1.00.&ds

Append selected device as last child of
CANopen_Manager

@ (Youcan select another target node inthe navigator while this window is open.)

Add Device Close

= [ Etercat_samole_program
| Generdl

General
Hede D

2) And user can modify the device off line configuration

(B LocaBin Master (caBus Maste]
(@ rson_somed 10 righ soeee 10)
- () EtherCAT_Mastr Ledsine (EtherCAT Master Leacire)
= (@ contnns (carto)
= @ cancpen Mansger (Cozen Menagsr)
(9 [reva_canenzn vz Cansoas)

+ % SoftMoton General Ais Fool

CaNopen 0 Mapping

CaNopen IEC Obects

Satus

formatica

] Ensble exmetsestings

] Erable SINC producing

Guarding
Emergency (EMcY) T™E
Checks st tartup

2.5.PLC Sample Program Writing

2.5.1.Create Main Program

1) Interface introduction

Edit  View Project FBOADAL Build QOnline Debug Ieols Window Help \ &}
I AL R 4 N8 B - [T appication [Device:PLC Logid) - & 5 k.2
pevices. 42 x| ¥ rcrrs x ToalBon - a
7 thovediss LK) PROGRAM PLC_PRG h = General
- 8 sewe v PO o eI T ————— 5 | LT
= 8l pLcLoge B Box
= € Application T B with ENENO
9 ey venager e Agsignenent
] A o FRg) o
= 5 Tosk Configmaton e Retarn
= & rarask Y Input
& pic e < > T Eranch
"3 Softiotion General Axis Pool W Brecste
+ Boolean Operators
+ Math Operators
+ Other Operators
* Function Blacks
* Ladder Elements.
k[+[Q) [0 @
« >
v T TR T
i + [0 0 crroris) [@ 0 worning(z) [@ 0 messegeis) | % B
Description Project  Objet  Position
& vevices [ Y
T o s Froject vser: (nabocy) =Y

15
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(@ device configuration area @ project information area
@ local variable definition area ® LD quick command bar
(3 programing area ®toolbox

2) Click the “PLC_PLG?”, to open programming interface, click the LD command icon to
create program.

O O e
-3 x| W mcens x

PROGRAM PLC_PRG

|
3) Typical procedure for writing user program

® Configure the hardware system based on the hardware connection structure of the medium-
sized PLC application system.

® \Write the user program according to the control procedure of the application system. During
programming, the variables are customized based on the data storage width and use scope,
which may be independent of hardware configuration.

® Link the input port variable (), output status (Q), or value (M) of each hardware port in the
system structure with the variables in the user program.

® Configure the synchronization period of network communication (for example, the EtherCAT
bus). Configure the execution periods of user program units according to the instantaneity
requirements of tasks.

® |ogin PLC and download the user program, carry out simulated commissioning, and rectify
faults until the program runs normally.

2.5.2. Variable Definition
1) Local variable
The variable which be defined in the variable window of PLC_PRG is the local variable, it

can be called within the PLC_PRG program main body or subroutine.
¥ PLC_PRG x

’ x PROGRAM PLC_PRG
Scope Name Address Datatype Initialization Comment Attributes
1| % vAR |local_variable_1 BOOL

B PLC_PRG.ACT x
1

local wariable_ 1
N

‘ [| ]

2) Global variable

The variable which be defined in the global variable list is the global variable.right-click
“application”, create the “GVL” (global variable list), click “add”icon to create a global
variable

16
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@ oL x
'
: Scope Name Address Data type  Initialization Comment  Attributes
1 @ veR_GLOBAL  global_variable_1 BOOL

Global variable can be called within all program body

Devices * B x @ o x
=) Ethercat sample_program ~|| i

=-[{] Device (Mcs08)
=-A1l PLC Logic
=-1 Application

Scope Name Address Datatype Initialization Comment Attributes
L @ vAR_GLOBAL global_variable_1 BOOL

@ o

M) Library Manager
=9 FLc_pra (PRE) <

g act B PcPre x

fF pLc_PrG_t (PRG) i

= (#8 Task Configuration GVL.global_variable 1
=g MairTask {1

& FLc_pre
"3 SoftMotion General Axis Pool
<
i Pc_PRG_1 x

1]
GVL.global wvariable 1

[ [-
U]

2.5.3.Variable address definition

Definition format : <%address area> <prefix symbol> <number>. <number>
For example: %MXO0.0, %I1X0.0

Prefix symbol Definition Data type
X BIT BOOL
B BYTE BYTE
W WORD WORD
D DWORD DWORD

2.5.4 Variable type

Data type Data size | Range

BIT 1 bit Oorl

BOOL 1Byte FALSE(0) or TRUE(1)

BYTE 8bit 0~255

WORD 16bit 0~65535

DWORD 32bit 0~4294967295

LWORD 64bit 0~(2* -1)

SINT 8bit -128~127

USINT 8bit 0~255

INT 16bit -32768~32767

UINT 16bit 0~65535

DINT 32bit -2147483648~2147483647
UDINT 32bit 0~4294967295

LINT 64bit -263~(2% -1)

REAL 32bit 1.175494351e°~3.402823466e "
LREAL 64bit 2.2250738585072014e°"~1.7976931348623158e°>°
STRING 8xN bit

WSRING 16xN bit

TIME THOMS~T#71582m47s295ms
TIME OF DAY _ TOD#0:0:0~TOD#1193:02:47.295
DATE 32bit D#1970-1-1~D#2106-02-06
DATE AND TIME DT#1970-1-1-0:0:0~DT#2106-02-06-06: 28:15

17
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2.5.5.Create Action Program
Right-click the “PLC_PRG” to add the action program, it's as the subroutine of the
PLC_PRG program

Y Ethercat_sample_program.project - CODESYS
Edit Miew Project FBD/LD/IL  Build Online Debug Tools Winc
EECIE a4 5L A = i 5
Devices v & X || [F PLC_PRG X [E§ TaskCor
=5 Ethercat_sampls_program | e

=[] Device (MC508) -~

Scope  Mame  Ac
=B PLE Logic

=-1C} Application
m Library Manager
W PLC_PRG (PRG)
= [ Taskc| & Cut
=38 Mg Copy
Eh| Paste

A SoftMotion Ger| 3 Delete

Browse 3
Refactoring s
1

[ Properties... ‘
[i] Add Object v | 53 Action..
) Add Folder... ﬁ;‘.l Method...
[T Edit Object B Property...

Edit Object With... Eb' Transition...

2.5.6.Task Configuration
Double click “MainTask” user can configure the priority, task type, interval, watch dog, and
the task item.as the follow picture show

View Project Build

ebug Tools Window Help

& =] Bt [T | | Application [Device: PLC Logic] ~ ©F =
Devices v 3 B PLc_PrRG (@8 Task Configuration & MainTask x hd
=) Ethercat_sampte_program ~| | contguraton}
=+ (@ Device (MC508)
= Bl rLcLogic priority (0.31 ) [+
0 .
) Application g
) interval (e, te200me) [+ = -
= [ Task Confiquration
e = gk Watchdog
= & WainTas
b Clenatie
&) pic_pre
"3 Softotion General Axis Pool Time (e.g. £4200ms) |£#5000ms
Sensitivity
4 Add Call X Remove Call [ Change Call | @ Move Up & Move Down | *=Open POU
poU Commen &
&) piC_PRG

2.5.7.Locate Program Compiling Error
After complete all the program , need to compile the program to check the error,click “build”
then click “generate code” or press Shortcut key F11.

€ Ethercat_sample_program.project - CODESYS

Ele Edit View Project FBD/LD/IL Online  Debug Tools Window Help

g = M F1 Mpplicati
. Clean all
Devices
= =
=2 Ethercat_sample_program - 1
= m Device (MC508) local wvariable 1
nn
= PLC Logic 1 I
=1L} Application
@ o

m Library Manager
=[] PLC_PRG (PRG)
b, acT
B¥ rLc_PrG_1 (PRO)
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Then message window will note whether there are any errors in the program

5@ Devices |[[) POUs <

IE Messages - Total 2 error(s), 0 warning(s), 0 message(s)

Messages - Total 2 error(s), 0 warning(s), 0 message(s)

Build - @ 1 errorts) [@ 0 warning(s) [@ 0 messageis) | % ¥

Description Project Object Position
~——Build started: Application: Device. Application ——-—
Typify code...

Generate code...

© The assignment target is not specified. Ethercat_sample_program ACT [Device: PLC Logic: Application: PLC_PRG] Network 1 /Operand ™

Build completz — 1 errars, 0 warmings : Mo donnload possible

Then double click the error item, program window will show the error location automatically

R PLC_PRGACT x
1]
local_variable 1 ) *

[ {3

[ (0% @&/ "

<

Messages - Total 2 error(s), 0 warning(s), 0 message(s)
Build - [@ 1 error(s) [@ 0 warning(s) [@ 0 messagets) || X ¥

>

Tc

Description Project Object
------ Build started: Application: Device, Application ~—--—
Typify code...
Generate code...

@[ The assignment terget is not specified. Ethercat_sample_program ACT [Device: PLC Logic: Application: PL¢

Buid complete — 1 errors, D warnings : No download possible
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Chapter 3 Local Module

MC500 series PLC right side can extend maximum 32 IO modules (specific model please
refer to the IO module catalog), after create the new project, have to add the local bus
device before add the module.

1) Right-click the “Device”, click “add device”, then select the “local bus master”, click add
device.

File Edit View Project FBD/LD/IL  Build Online Debuc

e E &S 80 0 Acton

Name ‘ana\ﬁusﬁssmr

i N Ty 1t = 7| @ Appenddevice (O Update device L
Devices - 0 X E.:-‘ PLC_PRG | ||5ting for & full text search ‘ Vendor | <all vendors> >
=1 Ethercat sompleprogram o 1 Name Vendor Version  Description A
% Device (Mcs08 = [ Miscellaneous
[ Free Protocol RS232 COM Leadshine Technology Co., Ltd,  3.5.15.40
=2 pLc Logic | & Cut
[ Free Protocol RS485 COM Leadshine Technology Co., Ltd,  3.5.15.40
=1L} Applig Copy [ Free Protocol R5485-2 Leadshine Technology Co., Ltd,  3.5.15.40
@ v Paste [ Free Protocol RS485-2 Leadshine Technology Co., Ltd,  3.5.15.40
i) 1o X Delet [ High Speed 10 Leadshine Technology Co., Ltd,  3.5.15.40
1l elete
i (3 High speed 10 Module Leadshine Technology Co., Ltd. 3.5.15.40
= B pu Refactoring R @ Leadshine Technology Co., Ltd.  3.5.15.40
(i Modbus Master RS232 COM Leadshine Technology Co., Ltd.  3.5.15.40
8 P Properties... (T Mocbus Master RS485COM  Leadshine Technology Co., Ltd,  3.5.15.40
@ dd Obi [ Modbus Slave Rs232 cOM Leadshine Technology Co., Ltd.  3.5.15.40
Tat i Add Object > [ Modbus Siave RS485 COM Leadshine Technology Co., Ltd.  3.5.15.40
=& Add Folder.. (@ Modbus Slave Rs485-2 Leadshine Technology Co., Ltd.  3.5.15.40

Add Device. [ Modbus Slave RS485-3 Leadshine Technology Co., Ltd. 3.5.15.40
[ Modbus TCP Slave Ltd.

- Leadshine Technology Co., 00.0.10
Update Device...

[ ModbusCOM RS-232Master  Leadshine Technology Co., Ltd.  3.5.15.40
jon| 2 gy
"3 SoftMotion [ Edit Object [l ModbusCOM RS-485 Master Leadshine Technology Co., Ltd.  3.5.15.40
Edit Object With () ModbusCOM RS-485 Master2  Leadshine Technology Co., Ltd.  3.5.15.40
() ModbusCOM RS-435 Master3  Leadshine Technology Co., Ltd.  3.5.15.40 v
Edit 10 mapping Groupby categary [] Display all versions (for experts only) [] Display outdated versions
Import mappings from CSV.. F Wame LocBus Master
Export mappings to CSV. Vendor: Leadshine Technology Co., Lid
Ccategories: <
¥ Online Config Mode... Version: 3.5.15.40 ﬁa
Order Number: = =
Reset Origin Device [Device] Description:
Simulation

Append selected device as last child of
Device

@  (vou can select another target node inthe navigator while this window is open.)

Add Device Close

2) Then the device configuration area will show the local bus master, right-click it then
select “add device”. Select the IO module which connected.

= Ethercat sample_program @ Add
=[] Device (MC508)
) Name [PMOD16
= @1] PLC Logic
Action
* ] [t i1
L. Application @® Appenddevice () Insert device O Update device
@ o
String for a full text search \ vendor | <all vendors> v
m Library Manager
Name Vendor Version  Description

=[] pLc_PRG (PRG) = ( wiscellaneous

g act [ [pronis Leadshine Technology Co., Ltd.  3.5.15.40
@ p G 1 ([ PMon1ep Leadshine Technology Co., Ltd.  3.5.15.40
) [ pMo016R Leadshine Technology Co., Ltd.  3.5.15.40
= @ Task Configuration
[ pmo032 Leadshine Technology Co., Ltd.  3.5.15.40
= @ MainTask (4 pMoozan1 Leadshine Technology Co., Ltd.  3.5.15.40
5 PLc_PRG_1 (A PMo032MN2  Leadshine Technology Co., Ltd,  3.5.15.40
PM1800 Leadshine Technology Co., Ltd.  3.5.15.40
3 pLc_PRG @ o
(@ pmis16 Leadshine Technology Co., Ltd.  3.5.15.40
ﬂi LocalBus_Master (L ‘% Cut (@ pm3200 Leadshine Technology Co., Ltd,  3.5.15.40
'L SoftMotion General i (i pm32001 Leadshine Technology Co., Ltd. 3.5.15.40
Co Py (i pmz2002 Leadshine Technology Co., Ltd 3.5.15.40
Paste [ pvaodosry  Leadshine Technology Co., Ltd.  3.5.15.40
[ PMa4001v  Leadshine Technology Co., Ltd.  3.5.15.40
¥ Delete
Refactoring »

Properties...

Add Object Group by category [] Display all versions (for experts only) [ ] Display outdated versions
) Add Folder... @ mame:PMoD1s
Vendor: Leadshine Technology Co., Ltd.
Categories: -
Insert Device... Version: 3.5.15.40 ﬁ
. . Order Rumber: = -
Disable Device Description:

Update Device...
[§" Edit Object
Edit Object With...

Append selected device as last child of
LocalBus_Master

Edit IO mapping

@  (You can select another target node in the navigator while this window is open.)

Import mappings from CSV...
i
Export mappings to CSV— o
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3.1.1.Digital module configuration
After add the digital modules, mapping the inputs or outputs. Select “internal I/O mapping”,
click mapping icon to select the variable.

Hle Edit View DBroject Buld Online Debug Tools Window Help

s==a= R 3" | ¥ | Application [Device: PLC Logic] + &5 LS s ||
Devices - B X [ pMoo16 x
= L ehercat sample program | [ — Find Filter Show all ~ &b Add FB for IO Channel.. "= Go to Instar
= pevice (Mcsog)
= B0 PLC Logic Internal Parameters Variable Mapping Channel  Address  Type  Unit Description
=-{C} Application EE ] ErrorCode IW22 GRD ErrorCode
@ o =" OUTRUTD  %QW22  WORD OUTD-OUT15
(D Library Manager "$ ) %QX440  BOOL
[ pLC_PRE (PRG) status "# it1 %QNH4.1 BOOL
"4 Symbol Configuration . "# Bit2 %QX44.2  BOOL
= Task Configuration " Bit3 %QX44.3 BOOL
= Task " Bita %QX44.4  BOOL
) EthercAT_Master_Leadshine EtherCa " Bits %QX44.5  BOOL
&) pLc_PrRG " Bit6 %QX44.6 BOOL
[ LocalBus_Master (LocalBus Master) " Bit7 %QX44.7  BOOL
[ High_Speed_10 (High Speed 10) " Bit3 %QX45.0  BOOL
= -[) EtherCAT Master Leadshine (EtherCAT Master Leadshi "% Eita %QX45.1  BOOL
=€) ELP_EC1000S (ELP-EC10005(COE}) "# Bit10 %QN45.2  BOOL
HgP EC_iuis_0 (SM_Drive_GenericDSP402) "$ Bit11 %QX45.3  BOOL
= [ cANbus (CANbus) "# Bit12 %QN45.4  BOOL
= [ canopen_Manager (CANopen_Manager) e Bit13 %QX45.5  BOOL
[ 15v2_canen2o (1sv2-CANS020) e Bit14 %QX45.6 BOOL
= LocalBus_Master_1 (Localbus Master) e Bit15 %QX45.7  BOOL
[ PMo015 (PMOD18)
(i Pm1600 (PMis00)
[ PM1615 (PMis18)
() Pva0O4IV (PMADDOALY)
(2 Pvagsca1v (PMAD400LY)
*+ '3 SoftMotion General Axis Pool

3.1.2.Analog module configuration

After add the modules, user need to configure the outputs or inputs type, click the module,
select the internal parameters

1) Analog input module

Modify the “AD*config”, “Data_Buffer” to select the different input type, the value details
please refer to the below table.

Data_Buffer

Analog input type

Internal variable range

-5~5V,

-32000~32000

1-5V,

0~32000

-10~+10V

-32000~32000

0~10V

0~32000

0~20mA

0~32000

4~20mA

0~32000

0~5V

0~32000

<
\ICDU'IJ}-OOI\)I—‘OQC—J
D

-20mA~20mA

-32000~32000

PCI-Bus IEC Objects

Internal Parameters

Internal I/0 Mapping

Status

Information

Parameter

# SlaveAddr

# SlaveNodelD

& AD0 config
# Index
@ SubIndex
# Data_Buffer
4 Data_Size
& AD1config
# Index
# SubIndex
@ Data_Buffer
# Data_Size
% AD2 config
@ Index
# SubIndex
4 Data_Buffer
@ Data_Size
& AD3 config
# Index
@ SubIndex
# Data_Buffer
4 Data_Size

=+ @ LocalBusSlave Info

Type Value Default Value Unit
BYTE a [v]
dword 1627389989 1627389989
UINT 15#8000 16#8000
UINT 16201 16201
UINT 1] [v]
UINT 1 1
UINT 15+8000 16%8000
UINT 15#02 16#02
UINT a o
UINT 1 1
UINT 163000 16%8000
UINT 15#03 16#03
UINT a [v]
UINT 1 1
UINT 15#8000 16#8000
UINT 1604 16204
UINT 1] [v]
UINT 1 1
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Modify the “AD*filter config”, “Data_Buffer” to set the value of the filtering parameter

= @ ADO filter config
@ Index
@ Sublndex
@ Data_Buffer
@ Data_Size
=~ @ AD1 filter config
@ Index
@ SubIndex
@ Data_Buffer
@ Data_Size
=~ @ AD2 filter config
@ Index
@ SubIndex
@ Data_Buffer
@ Data_Size
= & AD3 filter config
# Index
@ Sublndex
@ Data_Buffer
@ Data_Size

1) Analog output module

Modify the “DA*config”, “Data_Buffer” to select the different output type, the value details

UINT
UINT
UINT
UINT

UINT
UINT
UINT
UINT

UINT
UINT
UINT
UINT

UINT
UINT
UINT
UINT

1648001 1648001
16501 16201

4 4

1 1
168001 1625001
16502 16502

4 4

1 1
168001 1623001
16503 16503

4 4

1 1
1658001 1628001
16504 16204

4 4

1 1

please refer to the below table.

Data_Buffer .
value Analog output type Internal variable range
0 0~5V 0~32000
1 1-5V, 0~32000
2 -5~5V, -32000~32000
3 0~10V 0~32000
4 -10~+10V -32000~32000
5 0~20mA 0~32000
6 4~20mA 0~32000
PCI-Bus IEC Objects Parameter Type Value Default Value Unit Description
Internal Parameters 7 @ LocaBusSlave Info
@ SlaveAddr BYTE 0 0
Internal I/0 Mapping @ SlaveNodelD dword 1627390469 1627330469
= & DAD config
1zo3 # Index UINT 1648000 1623000
T % SubIndex UINT 16#01 16#01
@ Data_Buffer UINT 0 0
@ Data_Size UINT 1 1
=~ & DAl config
@ Index UINT 16#8000 168000
% SubIndex UINT 16%02 16#02
& Data_Buffer UINT 0 0
@ Data_Size UINT 1 1
= § DA2 config
@ Index UINT 16#8000 168000
% SubIndex UINT 16#03 16#03
& Data_Buffer UINT 0 0
@ Data_Size UINT 1 1
= & DA3 config
@ Index UINT 16#8000 168000
% SubIndex UINT 16504 16%04
& Data_Buffer UINT 0 0
@ Data_Size UINT 1 1

And modify the “DA*en”, “Data_Buffer” to select whether enable the output channel.

Data_Buffer=1 enable the channel, Data_Buffer=0 disable the channel.
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PCI-Bus IEC Objects Parameter Type Value Default Value Unit  Description
= & DAOen
Internal Parameters
@ Index UINT 16#3001 16#8001
Internal /O Mapping # Sublndex UINT 16501 16301
@ Data_Buffer UINT 1 1
Status # Data_Size UINT 1 1

And modify the “DA*state when link lost”, “Data_Buffer” to select the output state when the
module lose link. The details please refer to the below table.

Data Buffer
— Channel state
value
0 Keep previous status
1 Reset status
2 Output the preset value
PCI-Bus IEC Objects Parameter Type Value Default Value Unit  Description ~
| Internsl Parameters =- @ DAD state when link lost
& Index UINT 16%8002 16#8002
Internal /O Mapping # SubIndex UINT 16201 16201
4 Data_Buffer UINT 0 0

The “Output the preset value” can be modified on the “DA*value when link lost”,
“‘Data_Buffer”.

For example: output type is “0~10V” the voltage output, set the Data_Buffer value = 27200,
when the module lost link, the channel will keep 8.50V voltage output.

=i~ & DAD value when link lost
@ Index UINT 1648003 1648003
 SubIndex UINT 16#01 16#01
& Data_Buffer UINT 12000 0
# Data_Size UINT 2 2
=i & DA1value when link lost
@ Index UINT 16#8003 16#8003
 SubIndex UINT 1602 16#02
& Data_Buffer UINT 0 0
@ Data_Size UINT 2 2
=~ & DAZ2value when link lost
@ Index UINT 16#8003 16#8003
 SubIndex UINT 16#03 16#03
# Data_Buffer UINT 5400 0
@ Data_Size UINT 2 2
=i & DA3 value when link lost
@ Index UINT 168003 168003
 SubIndex UINT 16#04 16#04
# Data_Buffer UINT 27200 0
@ Data_Size UINT 2 2
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Chapter 4 High Speed Counter

MC500 series PLC support 6 channels high speed counter inputs, please refer to the
follow contents to configure the parameters.

4.1.Add high speed device
Right-click the “Device”, click “add device”, then select the “High Speed 10, click add

device.

Devices @ Add Device
=) Ethercat_sample_program
& Deves fcz00) Name |High_Speed 10
= &) P Logic B
=} Application (® Append device O Update device
@ on string for 3 full text search | vendor | <alvendors> v
i) Library Manager o
] PLC_PRG (PRG) Name Vendor Version  Description A
={£8 Task Configuration = (@ miscelzneous
= Task () Fre= Protocol R5232 COM Leadshine Technalogy Co., Ltd.  3.5.15.40
] EtherCAT_Master_Leadshine.EtherCAT_Task [ Free Protocol R5485 COM Leadshine Technalogy Co., Ltd.  3.5.15.40
&) PLC_PRG ([ Free Protocol RS485-2 Leadshine Technology Co., Ltd.  3.5.15.40
[ LocalBus_Master (LocalBus Master) (T Fre= Protocol R3485-3 Leadshine Technology Co., Ltd.  3.5.15.40
= -[f EtherCAT_Master_Leadshine (EtherCAT Master Leadshine) @ Leadshine Technology Co., Ltd.  3.5.15.40
= € ELP_ECI000S (ELP-ECI0005(COE)) [ High Speed 10 Module Leadshine Technology Co., Ltd.  3.5.15.40
g 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP4032) (@ LocalBus Master Leadshine Technology Co., Ltd. 3.5.15.40
"3 Softhotion General Axis Pool ([ Modbus Master Rs232 CoM Leadshine Technology Co., Ltd.  3.5.15.40
(B Modbus Master Rs485 CoM Leadshine Technology Co., Ltd,  3.5.15.40
(@ Modbus siave Rs232 coM Leadshine Technology Co., Ltd,  3.5.15.40
(T Modbus siave Rs485 CoM Leadshine Technology Co., Ltd,  3.5.15.40
(@ Modbus siave Rs485-2 Leadshine Technology Co., Ltd,  3.5.15.40
(@ Modbus siave Rs485-3 Leadshine Technology Co., Ltd,  3.5.15.40
(@ Modbus TcP Siave Leadshine Technology Co., Ltd.  0.0.0.10
(@ Modcbuscom Rs-232 Master Leadshine Technology Co., Ltd.  3.5.15.40
(T Modbuscom Rs-485 Master Leadshine Technology Co., Ltd.  3.5.15.40
(T ModhuscoMRS-485 Master2  Leadshine Technology Co., Ltd.  3.5.15.40
(T ModhuscOM RS-485 Master3  Leadshine Technology Co., Ltd.  3.5.15.40 v
Group by category [] Display all versions (for experts only) [] Display outdated versions
@ mame:Highspeed 10
Vendor: Leadshine Technelogy Co., Ltd.
Categories: -
Version: 3.5,15.40 f
Order Number: * -
Description:

4.2.Configure the high speed counter parameters

Double-click“High Speed 10", into the “internal parameters” interface

1) Enable the high speed counter, modify “High In 10 Mode 0"=196611 to enable the
counter0, when need user need to enable other counters, please modify the value of “High
In 10 Mode”.

Paramster Type Value Default Value Unit  Description @
@ Vendor STRING ‘Leadshine Technology Co., Ltd.' 'Leadshine Technology Co., Ltd.' Vendor of the device
 Model Mame STRING *High Speed 10" *High Speed 10" Description of the Device

= H5_10_Mode 0
[ # High1n 10 Made 0 DINT wesin | 0

# High Qut 10 Mode 0 DINT 0 0
# High In 10 Mode 1 DINT 0 0
# High Out 10 Mode 1 DINT a 0
# High In 1O Mode 2 DINT 0 i
@ High Out 10 Mode 2 DINT L] a
$ High In 10 Mode 3 DINT 0 0
% High Out 10 Mode 3 DINT 0 i
# High In 10 Mode 4 DINT 0 0
@ High Out 10 Mode 4 DINT L] a
# High In 10 Mode 5 DINT 0 0
# High Qut 10 Mode 5 DINT 0 0
# High In 10 Mode & DINT 0 0
# High Out 10 Mode & DINT a 0
% High In 10 Mode 7 DINT 0 i
# High Out 10 Mode 7 DINT 0 0

+- @ H5_I0_Mode_1
4 Axis_Name_0 STRING L5_Axis_0' LS _Axis_0'

# Axis_Name_1 STRING L5 _Axis_1' S _Axis_1'
i Axis_Name_2 STRING L5 _Axis_2 L5_Axis_2
& Axis_Name_3 STRING 15 _fudis_3 15_Axis_3
 Axis_Name_4 STRING L5 _Axis_4' LS _Axis_4
@ Axis_Name_5 STRING L5_Axis_5' 5_Axis_5'
@ Axis_Mask UINT 1 0
A Latch Mask LINT, 0 0
@ Counter_Mask UINT 1 ] [i}
% Cmp_Mask UDINT [ 0
@ Pwm_Mask. UDINT. 0 0
 Ioin_Mask DWORD 3 ] 0
# loout_Mask DWORD 3 0

+- @ Axis_0_Pulse_FPGA_Config

+. g Axis_0_Spedial_IO_LTC Info

#- @ Axis_1_Pulse_FPGA_Config

* @ Axis_1_Special_IO_LTC_Info

+- g Axis_2_Pulse_FPGA_Config

+ & Axis_2 Spedal_IO_LTC Info v
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Then setting “Counter_Mask”=1 and “loin_Mask” =3, (for example: if counter 0 and
counter 3 have be enabled, “Counter_Mask”=1+8=9, and “loin_Mask’=3+192=195)
Please refer to the mask value table

AXis “Counter_Mask” “loin_Mask” value
value

Counter0 20=1 2%21=3
Counter 1 21=2 27723=12
Counter 2 2°=4 2% 2°=48
Counter 3 2°=8 2%%27=192
Counter 4 2°=16 28%29=768
Counter 5 2°=32 2102113072

2) Setting the counter working mode, please find the “HS counter 1” option in the internal
parameters interface, modify the “Counter_SetWorkMode” value to set the count mode,
please refer to the follow table.
Count Mode Value
A/B phase (quadruple)
Pulse+direction
Single phase
CW/CCW
A/B phase
A/B phase(double)

G WIN|IFL|IO

PCI-Bus IEC Objects Paramet ter Type Value Default Value Unit  Description e

*® @ Axis_3_Special 0_LTC_Info

*+ - i Axis_4 Pulse_FPGA_Config

| Internal YO Mapping * @ Axis_4_Special I0_LTC_Info
+ - i Axis_5_Pulse_FPGA_Config

Status *- § Axis_5_Spedal_I0_LTC_Info

*o P HSPWM 1

® @ HEPWM 2

*o @ HSPWM 3

® @ HSPWM 4

+ @ HSCMP L

* § HSCMP 2

*o @ HSCMP 3

+ § HSCMP 4

*o g HSCMP 5

* P HSCMP 6

+o i HSCMP 7

+ P HSCMPE

*o P HSCMP 9

*+ @ HSCmp2d 1

+ 3 |HS counter 1

*- 4 HS counter 2

#- @ Hs counter 3

*- 4 HS counter 4

#- @ HS counter 5

*+- i HS counter 6

| Internal Parameters

Information

= @ HS counter 1
@ Counter_Channel DINT 0 [i}
@ Counter_PresetInputum DINT 1 -1

{ & Counter_SetWorkMode UDINT 0 0 ]

& Counter_Dir LDINT 0 [i]
# Counter_CountMode UDINT 0 0
@ Counter_MaxValue DINT 21474... 2147483647
] Counter_MinValue DINT -2147... -2147433648
@ Counter Touch Probe Pind DINT 1 -1
4 Counter Touch Probe Pin1 DINT 1 -1
# Counter Compare Pin DINT 1 -1
# Counter Compare2D Pin DINT 1 -1
# Counter A Phase DINT 1 -1
# Counter B Phase DINT 1 -1

+ - 4 HS counter 2
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3) Setting the counting direction
Value =0 is Positive, -1 is negative

@ Counter_Channel DINT 0 0
& Counter_PresetInputMum DIMT -1 -1
§ Counter_SetWorkMode UDINT 0 0
{._#% counter Dir UDINT 0 0 ]
% Counter_CountMode UDINT 0 0
@ Counter_MaxValue DINT 21474... 2147433647
& Counter_MinValue DIMT -2147... -2147483648
# Counter Touch Probe Pin0 DINT -1 -1
# Counter Touch Probe Pini DINT -1 -1
& Counter Compare Pin DINT -1 -1
@ Counter Compare2D Pin DINT -1 -1
4 Counter A Phase DINT -1 -1
# Counter B Phase DINT -1 -1

4) Setting counting mode
Value=0 is linear counting, -1 is circular counting

% Counter_Channel DINT 0 i
# Counter_PresetInputMum DINT -1 -1
@ Counter_SetWorkMode UDINT 0 i
@ Counter_Dir UDINT 0 i
[ # |Counter_CountMode UDINT 0 0 ]
% Counter_MaxValue DINT 21474... 2147483647
@ Counter_MinValue DINT -2147... -2147433648
# Counter Touch Prabe Pind DINT -1 -1
# Counter Touch Prabe Pin1 DINT -1 -1
# Counter Compare Pin DINT -1 -1
# Counter Compare2D Pin DINT -1 -1
@ Counter A Phase DINT -1 -1
@ Counter B Phase DINT -1 -1

4.3.Setting input filter parameters

Please find the “InputFilter Para” option in the internal parameters interface, modify the
“time_In” value to set the filter value.

PCI-Bus TEC Objects Parameter Type Value Default Value Unit  Description -
| Internal Parameters el ool
+- § HSLTCE
| Internal /0 Mapping - @ HsLTC?
* @ HSLTCB
REiS ¥ 4 HSLTCO
Information % # HsEnadierd
* 6 HS Encoder 2
i f HS Encoder 3
= # InputFiter Para
T # Time_Ind UDINT 2 65535
 Time_In1 UDINT 2 65535
# Time_In2 UDINT 2 65535
 Tme_In3 UDINT 2 65535
# Time_Ind UDINT 2 65535
# Time_InS UDINT 65535 65535
# Time_Ing UDINT 2 65535
# Time_In7 UDINT 2 65535
# Time_In8 UDINT 2 65535
# Time_Ind UDINT 2 65535
 Tme_In10 UDINT 2 65535
# Time_In11 UDINT 2 65535
 Time_Ini2 UDINT 3 65535
# Time_In13 UDINT 65535 65535
 Time_Ini4 UDINT 65535 65535
# Time_In15 UDINT 65535 65535
# Time_In16 UDINT 65535 65535
® Tme_In17 UDINT 65535 65535
# Time_In13 UDINT 65535 65535
@ Tme_In1s UDINT 65535 65535
# Time_In20 UDINT 65535 65535
# Time_In21 UDINT 65535 65535
# Time_In22 UDINT 65535 65535
 Time_In23 UDINT 65535 65535
@ Time_In24 UDINT 65535 65535
# Time_In25 UDINT 65535 65535
@ Tme_In26 UDINT 65535 65535
# Time_In27 UDINT 65535 65535
® Tme_In28 UDINT 65535 65535
# Time_In29 UDINT 65535 65535 v
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Chapter 5 High Speed Outputs

5.1.Local High Speed Pulse Axis Configuration

Please refer to the follow table, 6 high speed pulse axis are configured at the output 0~11,
output maximum frequency is 200KHz.

Label Definition Pulse No Label Definition Pulse No
SS0 Input common ss1 Input common
terminal terminal

High speed input

8

High speed input

High speed input

9

High speed input

High speed input

10

High speed input

High speed input

11

High speed input

High speed input

12

Normal input

High speed input

13

Normal input

High speed input

14

Normal input

~NoOO|RWINEF|IO

High speed input

15

Normal input

9]
®]
<

Output common
terminal

COM

Output common
terminal

High speed output

AXIS 0 PUL 8

High speed output

AXIS 4 PUL

High speed output

AXIS 0 DIR 9

High speed output

AXIS 4 DIR

High speed output

AXIS 1 PUL 10

High speed output

AXIS 5 PUL

High speed output

AXIS 1 DIR 11

High speed output

AXIS 5 DIR

High speed output

AXIS 2 PUL 12

Normal output

High speed output

AXIS 2 DIR 13

Normal output

High speed output

AXIS 3 PUL 14

Normal output

N[OOI WINFL|IO

High speed output

AXIS 3 DIR 15

Normal output

5.1.1.Axis Configuration Interface
1) Right click the “device” to add the high speed IO

Devices

SNl i Add Device

=) Ethercat sample program
=[] Device MCs508)
=80 pLC Logic
=} Application
@ v
i) Library Manager
9 pLc_PrG (PRG)
= [&d Task Configuration
=g Task

{5 EtherCAT Master_| eadshine, EtherCAT Task

& PLC_PRG
[ LocalBus_Master (LocalBus Master)

Name ‘nghjpaedjﬂ

Action
@ Append device

) Update device

String for = full text search

| vendor | <allvendors>

Name

= [0 Miscellaneous
[ Free Protocol RS232 COM
[0 Free Protocol RS485 COM
[# Free Protocal RS485-2
[0 Free Protocol RS485-3

Vendor Version

Leadshine Technology Co., Ltd.  3.5.15.40
Lesdshine Technology Co., Ltd, 3.5.15.40
Leadshine Technology Co., Ltd.  3.5,15.40
Leadshine Technology Co., Ltd,  3.5.15.40

Description A

[ |High Speed 10 Leadshine Technology Co., Ltd,  3.5.15.40

= [ EtherCAT_Master_Leadshine {EtherCAT Master Leadshine)

=€) ELP_EC1000S (ELP-ECI0005(COE))
H4&P 5M_Drive_GenerichSP402 (SM_Drive_GenericDSP402)
"3 SoftMotion General Axis Pool

2) Add virtual axis

[ High Speed 10 Module

[0 Localsus Master

[f) Modbus Master RS232 COM
[0 Modbus Master RS435 COM
[ Modbus Slave RS232 COM
[ Modbus Slave RS485 COM
[ Modbus Slave RS485-2

[ Modbus Slave RS485-3

[ Modbus TP Slave

[ ModbusCOM RS-232 Master
[0 ModbusCOM R5-435 Master
[ ModbusCOM RS-485 Master2
[ ModbusCOM RS-485 Master3

Leadshine Technology Co., Ltd,  3.5.15.40
Leadshine Technology Co., Ltd,  3.5.15.40
Leadshine Technology Co., Ltd.  3.5,15.40
Leadshine Technology Co., Ltd,  3.5.15.40
Leadshine Technology Co., Ltd.  3.5.15.40
Leadshine Technology Co., Ltd,  3.5.15.40
Leadshine Technology Co., Ltd,  3.5.15.40
Leadshine Technology Co., Ltd.  3.5.15.40
Leadshine Technology Co., Ltd.  0.0.0.10

Leadshine Technology Co., Ltd.  3.5.15.40
Leadshine Technology Co., Ltd,  3.5.15.40
Leadshine Technology Co., Ltd,  3.5,15.40
Leadshine Technology Co., L. 3.5.15.40

Group by category [] Display all versions (For experts only) [ ] Display outdated versians

[  mame:High Speed 10

Categories:
Version: 3.5.15.40
Order Number: =
Description:
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ile  Edit Wiew Project Build Online Debug Tools Window Help
=E & 5} Application [Device: PLC Logic] - %N
Jices -~ I X
=) Ethercat_sample_program =
- m Device (MC508) Mame |SM_Drive_\u'iera|
=3l PLC Logic Action
&3 Application (®) Append device () Insert device
@ an |St| ing for a full text search Vendor | <Al vendors> ~
m Library Manager
@ PLC_PRG (PRG) MName Vendor Version Description
= @ Task Configuration = @ SoftMotion drives
= Task + & Free Encoders
3] EtherCAT Master_Leadshine EtherCAT Task * - ¥ position controled drives
& PLC_PRG = & virtual drives
m LocalBus_Master {LocalBus Master) é;' 35 - Smart Software Solutions GmbH 4.0.0.0 SoftMotion virtual driv
= m EtherCAT_Master_Leadshine (EtherCAT Master Leadshing)
=€) ELP_EC10005 {ELP-EC10005(COE))
B&P 5M_Drive_GenericDSP402 (SM_Drive_GenericD5P402)
m High_Speed_IO (High Speed [0}
"% SoftMotion General Axis Pool

Confiured the high speed outputs

parameters

@ Ethercat_sample_program.project” - CODE
Edit View Project Buid Online Debug Tools Window Help
I IR |5+ [ | B | Application [Device: PLC Logic] - @ E
Devices. v & X i rcpre @ EP_ECi0005 [@ EthercAT Master_Leadshine #®  SM_Drive_GenericDSP402 (@ tigh_Speed 10 x| [ Device & SM_Drive_Virtual i) vibrary Manager
= [ Ethercat sample_program 3
= @ pevice (Mc508) PCE-Bus IEC Objects Parameter Type Value Default Value Unit  Description
= B) PicLoge S & Vendor sTRING ‘Leadshine Technology Co., Ltd.' ‘Leadshine Techndiogy Co., Ltd" Vendor of the device
- € Application @ ModelName STRING ‘rich Speed 10' ‘High Speed 10 Desaiption of the Device
@on Internal O Mapping * & HS_IO_Mode 0
i) Lirary Manager . HS_IO_Mode 1
) PLc_pRG (RG) status # o _Name 0 e s s 15_avis 0
= @ Task Configuration formation @ Axis Nome_1 STRING L5 pis 1 15 _pods_I
= Tk @ Axis Name 2 STRING 18 vis 2 1S s 2
&) EtherCAT Master_Leacishine, EtherCAT Task @ ot Name_3 STRING L8 pis 3 18 s ¥
& rcpre @ Axis Name_4 STRING 15_Ais 4 15 s ¥
7 Locabus_vaster (Locaus vaster) @ Axis Name 5 STRING 15_is_§ 18 s 5
= (f) EtherCAT_Master_Leadshine (EtherCAT Master Leadshine) @ Axis_Mask UINT o 0
=) ELP_EC10005 (ELP-EC10005(COE))  Latch_Mask T ° 0
B SM Drive_GenercDSP402 (SM_Drive_GeneridDSP402) @ Counter_Mask Ut 0 0
(] [rih_Speed_1o (igh speed 10} @ Crp_Mask UDINT o °
=% softotion General Acs Pool @ Pum_Mask UDINT o °
& S Drive_Virtual (SM_Drive_Vrtual)  Ion_Mask DWORD 0 0
@ loout_Mask DWORD 0 0
= & Axis_0_Puse FPGA_Config
# Pulse Axis Mode omT 0 0
# Encoder Setviork Mode omT 0 0
# Encoder ABPhase omT 0 0
# Axis Ratio Nume DINT 1 1
# s Ratio Denom omT 1 1
# s HardLimit B00L FaLsE FasE
# Avis ELPFilter oINT 0 0
# s ELNFiter omT 0 0
# Axissenvon B00L FALSE FaLSE
= Home Parameter
# Home Mode DINT ) 0
 Home Dir omT 0 0
# Home Sow Veloaty LREAL 0 )
& Home Velocty LREAL ) »
# Home Acc LREAL 50 0
® Home Dec LREAL 600 600
# Home Pos LREAL 1000 1000
# Home complete mode wr 1 1
& Home switch level unT 0 0
) UNT 0 0

For example: enable axis O to control the stepper motor.

3.1) modify the axis 0 nhame

Fle Edit View Project Buld Online Debug Tools Window Help
AEd&v & B X[ 448 44 8 =} [ | | Application [Device: PLC Logic] = = =
Devices ~ 1% 7 pc pre € ELP_EC1000S EtherCAT Master_Leadshine WP  SM_Drive_GenericDSP402 [ Wigh_Speed_10 X [ [f] Device & SM_Drive _Virtual () Library Manager
= ) Ethercat sample_arogram -
= (@ Device (MCs08) PR A Parameter Type Value Default Value Unit  Description
=B PLE Logic Intermal P N ® Vendor STRING ‘Leadshine Technology Co., Ltd." ‘Leadshine Technology Co., Ltd." WVendor of the device
nternal Parameters
= £ Application ® Model Name STRING 'High Speed 10" 'High Speed 10" Description of the Device
@ Internal /O Mapping #- @ HS_I0_Mode 0
) Library Manager - § H5_JO_Mode_L
[¥ pLc_PrG (PRG) Status @ Axis_Name_0 STRING ive_Virtual 1S_Axis_0"
= (8 Task configuration —— ® Axis_Name_1 STRING s _T 15 _Axs 1
Information
S ® Tk ® Axis_Name_2 STRING 15 s 7 15 s 7
48] EtherCAT Master_Leadshine, EtherCAT Task ® Auis_Name _3 STRING 1S _s 3 15_Acs
&) pLc_pro ® Axis_Name_4 STRING 15 s & 15 s &
LocalBus_Master (LocalBus Master) ® Axis_Name_5 STRING 15_is S 15_is S
= [ EtheraT_Master_Leadshine (EtherCAT Master Leadshine) @ Axis_Mask UINT o 0
= @ ELP_EC10005 (ELP-ECI000S(COE)) ® Latch Mask UINT o 0
M@ sM_Drive_GenericDSP402 (SM_Drive_GenericDSP402) ® Counter_Mask UINT o o
High_Speed_IO (High Speed 10) ® Cmp_Mask UDINT 0 0
= '3 SoftMotion General Axis Pool ® Pum_Mask. UDINT 0 0
& sM_rive_virtual Jsm_prive_virtual) ® lein_Mask DWORD o o
® loout_Mask DWORD 0 0

3.2) modify “High Out 10 Mode 0"=65537, it's means enable axis configuration. Pulse

axis0~5 enable switch is “High Out IO Mode 0”~“High Out IO Mode 5”
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Parameter Type Value Default Value Unit  Description
% Vendor STRING ‘Leadshine Technology Co., Ltd.' ‘Leadshine Technology Co., Ltd.' Vendor of the device
i Model Name STRING ‘High Speed 10" ‘High Speed 10 Description of the Device
& High In IO Mode O DINT a 8]
|# High Out 10 Mode 0 DINT 65537 | 0
% High In 10 Mode 1 DINT 0 0
# High Out I0 Mode 1 DINT ] 0
# High In 10 Mode 2 DINT 0 0
# High Out I0 Mode 2 DINT 1] 0

Then setting “Axis_Mask”=1 and “loout_Mask” =3, (for example: if axis 0 and axis 3 have
be enabled, “Axis_Mask’=1+8=9, and “loout_Mask’=3+192=195)
Please refer to the mask value table

AXis “‘Axis_Mask” value ‘loout_Mask” value
Axis 0 2%=1 29721=3
Axis_1 2'=2 272°=12
Axis_2 2°=4 2%°2°=48
Axis_3 2°=8 2°%27=192
Axis_4 2°=16 2%2°=768
Axis_5 2°=32 210%21=3072
Parameter Axis_Mask bit 0~5 match axis 0~5, and loout_Mask bit 0~11 match MC500
series PLC output 0~11.

* - @ H5_I0_Mode_1

& Axis_Mame_0 STRING 'SM_Drive_Virtual' LS _Axis_0'
@ Axis_MName_1 STRING LS_Axis_1' 'LS_Axis_1'
@ Axis_Mame_2 STRING 1S_Axis_2' 'LS_Axis_2
& Axis_Mame_3 STRING LS_Axis_3' LS _Axis_3
@ Axis_Name_4 STRING LS_Axis_4 LS_Axis_4

j 2 5 STRING L ) L5_Axis_5

I 2 pois_Mask UINT 1 I 0
@ Latch_Mask UINT 0 0
@ Counter_Mask UINT 0 0
@ Cmp_Mask UDINT 0 0
@ Pwm_Mask UDINT ] 0
@ Ioin_Mask. DWORD 0 0
|L# Toout_Mask DWORD 3] 0

3.3) modify axis main parameters, “Axis_0_Pluse_ FPGA_Config’~
“‘Axis_5 Pluse_FPGA_Config” include axis 0~5 main motion parameters.

= |mxis_o_pulse_FPGA_Config |

4 Pulse Axis Mode DINT 0 0
4 Encoder SetWork Mode DINT 0 1}
4 Encoder ABPhase DINT 0 0
@ Axis Ratio Nume DINT 1 1
4 Axis Ratio Denom DINT 1 1
@ Axis HardLimit BOOL FALSE FALSE
@ Axis ELPFilter DINT 0 0
@ Axis ELNFilter DINT 0 0
 Axis ServOn BOOL FALSE FALSE

+ 4 Home Parameter

+- @ Latch Parameter

*. @ EZClear

& Axis_0_Spedial_[0_LTC_Info
& Axis_1_Pulse_FPGA_Config
@ Axis_1_Spedal_I0_LTC_Info
@ hxis_2_Pulse_FPGA_Config
@ hxis_2_Spedal_I0_LTC_Info
@ hxis_3_Pulse_FPGA_Config
@ hxis_3_Spedal_I0_LTC_Info
@ hxis_4_Pulse_FPGA_Config
@ hxis_4_Spedal_I0_LTC_Info
@ hxis_5_Pulse_FPGA_Config
@ hxis_5_Spedal_IO_LTC_Info

3.3.1) “Pulse Axis Mode”, please refer to the follow table to select the mode
Output mode Value
Pulse high + Direction high
Pulse low + Direction high
Pulse high + Direction low
Pulse low + Direction low
Dual pulse high

Dual pulse low

A B phase

CaREE SRR SR SR S SO S SRR SR

OO IWINIFLIO
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= & Axis_0_Pulse_FPGA_Config

% [pulse Axis Mode DINT | o | 0
@ Encoder SetWork Mode DINT 0 0
@ Encoder ABPhase DINT 0 0
& Axis Ratio Nume DINT 1 1
@ Axis Ratio Denom DINT 1 1
& Axis HardLimit BOOL FALSE FALSE
& Axis ELPFilter DINT 0 0
@ Axis ELNFilter DINT 0 0
@ Axis ServOn BOOL FALSE FALSE

3.3.2) pulse equivalent, modify parameter Axis Ratio Nume and Axis Ratio Denom to
change the pulse equivalent.

= & Axis_0_Pulse_FPGA_Config

@ Pulse Axis Mode DINT 0 0
# Encoder SetWork Mode DINT 0 0
§ Encoder ABPhase DINT. 0 0
@ Axis Ratio Nume DINT 1 1
# |>ds Ratio Denom DINT 1 1
@ Axis HardLimit BOOL FALSE FALSE
@ Axis ELPFilter DINT i 0
@ Axis ELNFilter DINT 0 0
% Axis ServOn BOOL FALSE FALSE
3.3.3) homing parameters
= & Home Parameter
# Home Mode DINT 0 0
& Home Dir DINT 0 0
# Home Slow Velodty LREAL 10 10
% Home Velodity LREAL 30 30
# Home Acc LREAL 500 500
% Home Dec LREAL 500 500
% Home Pos LREAL 1000 1000
# Home complete mode INT 1 1
@ Home switch level UINT 0 0
# Home latch level UINT 0 0
@ EZ latch level UINT 0 0
@ Setlatch pos type UINT 0 0
% HomeEEnable BOOL FALSE FALSE
@ HomeEIPSwitchLevel BOOL TRUE TRLE
§ HomeEINSwitchlevel BOOL TRUE TRUE
% ELStopMode BOOL FALSE FALSE
@ DriverCounter DINT 200 200
@ IsRevolvelxis BOOL FALSE FALSE
@ RevolveAxisSafeAngel REAL 30 30
& Home Switch Num INT -1 -1
& Limit Switch Num INT -1 -1
(D Home mode ,the homing method please refer to the follow table
Home mode Value
One homing processing 0
One homing processing + reverse find homing | 1
signal
Two homing processing 2
Mark homing position 3

= & Home Parameter

oot Jour ; ;

# Home Dir DINT 0 o
# Home Slow Velodty LREAL 10 10
# Home velodity LREAL 30 30
# Home Acc LREAL &00 600
# Home Dec LREAL @00 800
# Home Pos LREAL 1000 1000
# Home complete mode INT 1 1
4 Home switch level UINT 0 o
@ Home latch level UINT 0 0
# EZ latch level UINT 0 o

(2 Homing signal configuration, MC500 series PLC input 0~5 can be configured as homing
detection signal, please refer to the follow table setting the parameter “Home Switch Num”
value.
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Select input as homing switch | Home Switch Num value

Invalid -1

INO 0

IN1 1

IN2 2

IN3 3

IN4 4

INS 5
§ EZ latch level UINT 0 0
& Setlatch pos type UINT 0 0
# HomeElEnable BOOL FALSE FALSE
% HomeEIPSwitchLevel BOOL TRUE TRUE
§ HomeEINSwitchlevel BOOL TRUE TRUE
@ ELStopMode BOOL FALSE FALSE
@ DriverCounter DINT 200 200
@ IsRevolvelis BOOL FALSE FALSE
@ RevolveAxisSafeAngel REAL =] =]

|- % Home switch hum INT o] Ell|

@ Limit Switch Num INT -1 -1

@I—iomé switch level, if it's a normally closed signal, set the value to 1 and the normally
open signal to 0.

= & Home Parameter

4 Home Mode DINT 0 0
& Home Dir DINT 0 0
@ Home Slow Velocity LREAL 10 0
# Home Velocity LREAL 30 0
& Home Acc LREAL 600 500
# Home Dec LREAL 600 500
@ Home Pos LREAL 1000 1000
# Home complete mode INT 1 1
T E— 0 0
@ Home latch level UINT 0 0

@ Limit Switch Num

Select input as limit switch | Value
Invalid -1
IN10 10
IN11 11
IN12 12
IN13 13
IN14 14
IN15 15

®Homing running parameter

SR |Home Parameter |

# Home Mode DINT 0 0
& Home Dir DINT 0 0
@ Home Slow Velodity LREAL 10 10
# Home Velodity LREAL 30 30
§ Home Acc LREAL 500 500
# Home Dec LREAL 500 500
4 Home Pos LREAL 1000 1000
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5.1.2.High Speed Output Wiring
MC500 series PLC only support NPN type output, and the maximum output frequency is
200KHz, please refer to the follow picture to connect the drive.

MC500
Drive
DC24V
— I I :4'{ o
|:PLL+ { EGND —j
COoMO W
ouTo1 K
DIR- | { N
0UTO7
[ co!z: — .
| OUTO8 |- EK} L
| oUTO9 JK}-
| OUT15 4
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Chapter 6 Serial Port Communication

MC500 series PLC configured 2* RS485 port and 1*RS232 port, as the follow picture

show
()
=L/ N\
uC 308 -
o \ [¥Ess ::::}
O !oo-- amn
i: §: Lumun wowe co‘o i A 00.1
MWe=_dl F3- R || R
Ve 485 485+
I'= e I o= B ags. s
e 1= 25 = 1 o GND GND
Tl 1 o | 2 E:
[I:’—‘ j! \l:-: : ::: -
—— | el -E=1-
) =
" [ 3] ,
!,“~\w
= | e {::.’.Z :Z.'..'.]
(ol EEEE
O
Om-
y 8- w [T -
S B v CAN comz
e of| | ™ : :—c—:' : v
o ewan NI (ves B ' v |l ne
o | ] | L D
- == - ::cc—_:' : H ] e L m
qH | | e —— L v RXD
= = = GND [ : : GND

6.1.RS485 Communication wiring

MC500 series PLC COMO and COML1 are the RS485 serial port, it can be connected to
HMI, frequency converter, or other Modbus-RTU master station device or slave station
device.

The communication wiring please refer to the follow picture.
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/ /
I = - =
oSSR 1 e U S .. T . -
/ 1 T Y ! | T 120/Q
1200 V_V V Y V_
485+ 485~ GND 485+ 485- GND
( 485+ 485 owD) c o
Master Slave 1 Slave N

6.2.Modbus-RTU Communication configuration

6.2.1.Modbus Master Station Configuration

1) Using CODESYS software configure the Modbus-RTU master function will use the
special function libraries “ModbusMaster _Eng.compiled-library”

Modbus master library 2023/53/15 11:41 Tl
[ Ls_BasicModule.compiled-library-ge33.compiled-library 2023/4/28 1717 COMPILED-LIBR...
[ 7 LS _sysLib.compiled-library-ge33.compiled-library 2023/5/6 18:31 COMPILED-LIBR...
[ Ls_utilsLib.compiled-library-ge33.compiled-library 2023/5/6 18:31 COMPILED-LIBR...
| ] ModbusMaster Eng.compiled-library 2023/5/15 9:48 COMPILED-LIBR...
[ ] pmc _BasicModule.compiled-library-ge33.compiled-library 2023/4/28 1717 COMPILED-LIBR...

2) After installing the function libraries at the library repository, add it to the library
manager, double click the “library manager”, click add library.

[ evoots | Pmacooav (@ o (i) Library Manager x
Add Library | < Delete Library |25 Properties 72 Details | 5] Placeholders mLibrary Repository @Icon Legend.. [ Summary...

Libraries used in application Device.Application’

Name MNamespace Effective Version
+ @ 35License = 35License, 3.5.18.0 (35 - Smart Software Solutions GmbH) _35_LICEMSE 3.5.18.0
+ @ BreakpointLogging = Breakpoint Logging Functions, 3.5.1 - Smart Software Solutions GmbH) BPLog 3.5.17.0
4[| CAA Device Diagnosis = CAA Device Diagnosis, 3.5.15.0 (CAA Technical Workaroup) DED 3.5.15.0
&[0 IoStandard = IoStandard, 3.5.15.0 (System) IoStandard 3.5.15.0
#- [ LS_BasicModule = LS_BasicModule, {Leadshine Technology Co.Ltd) L5_BasicModule 1.0 i)
Fo | IC Tralih 10 Toalih 4 00 40 codebine Tachealaos Ca 1 e 1E Tonlih i Y

3) Find the function library, add to the manager.
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% Leadshine

Libraries used in application ‘Device.Application’

=4
M
3
o

aoEEEEEEEEEE

LS_ModbusMasteriib, 0.0.0. 1 (Leadshine Technology Co.Ltd)

String for a fulltext search...

#-0 put
+-[E] LS_ModbusMaster

Contents of selected library LS_ModbusMasterlib, 0.0.0.1 (Leadshine Technalogy Co  Details about s
=3 15 ModbusMasterlb, 0.0.0.1 (Leadshine Technalogy Co.Ltd) | Documen tation

L [.s_ModbusMastertb

Leadshine Technology Co.Ltd

4) Create a new subroutine, insert the “LS_ModbusMaster’function box, then define the
box input and output variable name.
EI;" PLC_PRG.modbus_master_configuration X

1

LS_ModbusMaster 0

master enable LS ModbusMaster
ﬂ EN B ENO
modbus_cenfig —arstModbusConfig ¥Error [~ error_status
communication configuration — stSerialCommunicetionPara ErrorID [ error_ID
modbus_command quantity —byModbusConfigNumber

About the function box description please refer to the follow contents.

Name Description Data type Range | Initialization
arstModbus Moebus ARRAY]I0..127] OF ) )
Config communication config | ModbusConfig
stSerialCom Serial port SerialCommu
I communication e - -

municationPara nicationPara

parameters

. | Modbus command

byModbusConfig quantity,maximum 128 | BYTE 0-128 0
Number . :

configurations

TRUE/F
XError Error BOOL ALSE FALSE
ErroriD Error code ModbusMaste - 0
rErrorCode

arstModbus Config (modbus communication configuration structure)
usiAddress : USINT :=1 ; //Slave ID

usiFunctionCode : ModbusFuntionCode :=Read_Caoils; //Function code

wOffset : WORD :=0; //Address offset
wLength : WORD :=1, //Data length, 01/02/03/04/15/16 function code
xCycle : BOOL :=TRUE; // True:cycle mode, False: trigger mode
uiCycleTime : UINT :=100; //Cycletime, Unit: ms

xTrigger : BOOL ; //Trigger signal, used for trigger mode
sbyRetransmissionNumber : BYTE := 3; //Retransmissions numbers

XError : BOOL := FALSE;

ErrorCode : ModbusMasterErrorCode;

xDone : BOOL := FALSE; //Processing completion signal

arwReadData : ARRAY[0..126] OF WORD:;//Read Data Cache,01/02/03/04 function code

arwWriteData : ARRAY[0..126] OF WORD;//Write Data Cache,05/06/15/16 function code
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stSerialCommunicationPara(Serial port communication parameters structure)
udiPort : UDINT :=3;// Serial port.3:COMO0; 4:COM1

udiBaudrate : UDINT :=115200;//Baud rate

udiPARITY : COM.PARITY :=COM.PARITY.EVEN;//Parity

udiStopBits : COM.STOPBIT :=COM.STOPBIT.ONESTOPBIT;//Stop bit
udiTimeout : UDINT :=1000;//Time out, Unit: ms

udiByteSize : UDINT :=8;//Data bit

usiFunctionCode : ModbusFuntionCode :=(modbus function code)
Read_Coils := 16#01 , //Read coil

Read_DisCrete_Inputs := 16#02 , // Read discrete inputs
Read_Holding_Registers := 16#03 ,//Read holding registers
Read_Input_Registers := 16#04 , // Read input registers
Write_Single_Coil := 16#05 , // Write single coil

Write_Single_Register := 16#06 ,// Write single register
Write_Muluiple_Coll := 15 ,//Write multiple coils
Write_Muluiple_Register := 16, // Write multiple registers

ErrorCode : ModbusMasterErrorCode (modbus master error code)
NO_ERROR =0,

OPEN_SERIAL_ERROR := 100,
NOT_SUPPORT_FUNCTIONCODE := 200,
INVAILD_DATA_ADDRESS := 300,
INVAILD_DATA_VALUE := 400,
SLAVE_ERROR :=500,

CRC_ERROR :=600,
INVAILD_DATA_LENGTH := 700,
TIME_OUT := 800,

INVAILD DEVICE = 16#FFFF

5) Configure the communication parameters initialization.

i Library Manager @  Redundancy Configuration & MainTask & Task % PLc_PRe.ACT B9 PcPrG1 B9 pLC_PRG X
s & 3 | X PROGRAM PLC_PRG

«

Scope Name Address  Data type Initialization Comment  Attributes
4 VAR local_variable_1 BOOL

# VAR LS_ModbusMaster

P VAR BOOL

# VAR ARRAY [0..127] OF ModbusConfig /

# VAR SerialCommunicationPara I

# VAR BYTE

# VAR error BOOL

% VAR error ModbusMasterErrorCode

B PLc_PRG.modbus_master_configuration x
‘ LS_ModbusMaster 0
master_enable 0B Cre i
11 N - ENO
modbus_config —JarstModbusConfig xError - eTror_status
communication_configuration —{stSerialCommnicationPara  ErrorID |- error_ID
modbus_command_gquantity —{byModbusConfigNumber
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Variable Initialization

Expression

= udiPort
udiBaudrate
udiPARITY
udistopBits
__ udiTimeout
; udiByteSize
T

= communication_configuration

Init value Data type Comment
SerialCommunicationPara
3 UDINT Serial port.3: COMD;4: COM1 -
115200 UDINT Baud rate
COM.PARITY.EVEN COM.PARITY Parity
COM.STOPBIT.OMNESTOPBIT COM.STOPBIT Stop bit
1000 UDINT Time out, Unit: ms
8 UDINT Data bit

walues different from the default are displayedin bold letters.
Default values will not be explicitly initialized.
Only the first 100 values are displayed. The remaining values are set to the default value.

Apply Value to Selected Lines | Reset Selected Lines to Default Values

conce

6) Configure the communication command items.

m Library Manager @  Redundancy Configuration @ MainTask @ Task Elf\ PLC_PRG.ACT @ PLC_PRG_1 @ PLC_PRG X
v T W PROGRAM PLC_PRG
~
Scope MName Address  Data type Initialization Comment  Attributes
N # vaR  local_variable_1 BOOL
B § VAR LS_ModbusMaster_0 LS_ModbusMaster
: @ VAR master_enable BOOL
4 % vaR  modbus_config ARRAY [0..127] OF ModbusConfig |:|E| <2
s @ VAR ication_ ion SerialCommunicationPara
g @ VAR modbus_command_quantity BYTE
7 % VAR error_status BOOL
@ VAR error_ID ModbusMasterErrorCode
£

EI?‘ PLC_PRG.modbus_master_configuration »

master_enable

L5_ModbusMaster 0

o
U

communication configuration —
modbus_command_guantity —

modbus_config —5

L5 ModbusMaster

EN ENC
arstModbusConfig XxError
stSerialCommunicationPara ErrorID
byModbuaConfigNumber

[~ error_ status

—error_ID
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Wariable Initialization
Expression Init value Data type Comment N
3 |= modbus_config ARRAY [0..127] OF ModbusConfig E
A modbus_config[0] ModbusConfig
usiAddress 1 USINT Slave ID
i usiFunctionCode Read_Coils ModbusFuntionCode Function code
wOffset 0 WORD Address offset
5 wlLength 1 WORD Data length, 01/02/03/04/15/16 function code.
xCycle TRUE BOOL True: cycle mode; False: trigger mode
uiCycleTime 100 UINT Cydetime, Unit: ms
xTrigger FALSE BOOL Trigger signal, used for trigger mode
byRetransmissionNumber 3 BYTE Retransmissions numbers
xError FALSE BOOL
ErrorCode ModbusMasterError Code,NO_ERROR. ModbusMasterErrorCode
xDone FALSE BOOL Processing completion signal
+- arwReadData ARRAY [0..126] OF WORD Read Data Cache,01,/02/03/04 function code
+ - arwWriteData ARRAY [0..126] OF WORD Write Data Cache,05/06/15/16 function code
+- modbus_config[1] ModbusCaonfig
+ modbus_config[2] ModbusConfig
+.. modhie_cnnfinl Wadh e nnfin hd
Apply Value to Selected Lines = | Reset Selected Lines to Default Values
Values different from the default are displayed in bold letters.
Default values will not be explicitly initialized.
Only the first 100 values are displayed. The remaining values are set to the default value. Cancel

7) Select the command quantity
For example: stSerialCommunicationPara =1, it's means enable Modbus_config[0]
command

Variable Initialization
Expressian Init value Data type Comment @
i = modbus_config ARRAY [0..127] OF ModbusConfig E
A +-{ modbus_config[0] ModbusConfig
+- modbus_config[1] ModbusConfig
A +- modbus_config[2] ModbusConfig
+- modbus_config[3] ModbusConfig
5 +- modbus_config[4] ModbusConfig
+ modbus_config[5] ModbusConfig
+-- modbus_config[6] ModbusConfig
+- modbus_config[7] ModbusConfig
+- modbus_config[8] ModbusConfig
+- modbus_config[g] ModbusConfig
+- modbus_config[10] ModbusConfig
+ modbus_config[11] ModbusConfig
+-- modbus_config[12] ModbusConfig
+- modbus_config[13] ModbusConfig
+- modbus_config[14] ModbusConfig
+ - modbus_config[15] ModbusConfig hd
< >
Values different from the default are displayedin bold letters.
gslf:il‘?&?l‘rﬁslgﬁ‘Ll?lfie:r?dhlcslgra;nelﬂ?ITI;:dr.emammg wvalues are set to the default value. Cancel

stSerialCommunicationPara =5 , it's means enable Modbus_config[0] ~[4] command

Variable Initialization
Expression Init value Data type Comment Lo
9 =~ modbus_config ARRAY [0..127] OF ModbusConfig E
A +  modbus_config[0] ModbusConfig
+ - modbus_config[1] ModbusConfig
| +- modbus_config[2Z] ModbusConfig
+ - modbus_config[3] ModbusConfig
5 +-{ modbus_config[4] ModbusConfig
+- modbus_config[5] ModbusConfig
+- modbus_config[6] ModbusConfig
+- modbus_config[7] ModbusConfig
+- modbus_config[8] ModbusConfig
+ modbus_config[d] ModbusConfig
+-- modbus_config[10] ModbusConfig
+- modbus_config[11] ModbusConfig
+- modbus_config[12] ModbusConfig
+- modbus_config[13] ModbusConfig
+- modbus_config[14] ModbusConfig
#- modbus_config[15] ModbusConfig v
< >
Values different from the \:Iefau\_t are Qisp_layed inbold letters.
gslf:utl‘\tev;‘r:islgly‘vnaTLtl:;EaEr)épdhiEslrt:l‘lvalynelﬂ:’I';Zdr-emammg values are set to the default value. Cancel
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6.2.2.Modbus Slave Station Configuration
1) Add the slave device to configure MC500 series PLC as slave station.

MC500 series PLC programming manual

il Add Device

=l Ethercat sample_program
=[] pevice (Mc508)

Name |Mudbus,slaua,Rs485,COM

Action
@ Appand device

) Undate device

5tring for a full text search

| vender | <allvendors>

=-[ZY] PLC Lagic

=1L} Application

Name Vendor Version  Description ™ “ VL
= [ Miscellaneous
() Fres Protocol RS5232 COM Leadshine Technology Co., Ltd,  3.5.15.40 m Library Manager
[ Free Protocol RS485 COM Leadshine Technology Co., Ltd.  3.5.15.40
[ Free Protocol 54852 Leadshine Technology Co., Ltd.  3.5.15.40 . @ PLC_PRG (PRG)
[ Free Protocol RS485-3 Leadshine Technology Co., Ltd. 3.5.15,40
[ High Speed 10 Leadshine Technology Co., Ltd.  3.5.15.40 E‘;‘l ACT
[ High Speed 10 Module Leadshine Technology Co., Ltd.  3.5.15.40 E‘;‘l modbus_master_configuration
[ LocalBus Master Leadshine Technology Co., Ltd.  3.5.15.40 H - -
[l Modbus Master RS232 COM Leadshine Technology Co., Ltd,  3.5.15.40 @ PLC_PRG_1 [_'pRG)
[ Modbus Master Rs485 COM Leadshine Technology Co., Ltd.  3.5.15.40
[ Modbus Slave RS232 COM Leadshine Technology Co., Ltd. 3.5.15.40 = TEISk Conﬁguraﬁon
@A Leadshine Technology Co., Ltd.  3.5.15.40 )
[ Modbus Slave R5485-2 Leadshine Technology Co., Ltd.  3.5.15.40 = @ MairTask
[ Modbus slave RS485-3 Leadshine Technology Co., Ltd.  3.5.15.40 @ PLC PRG 1
[ Modbus TCP Slave Leadshine Technology Co., Ltd.  0.0.0.10 - -
[ ModbuscOM RS-232 Master Leadshine Technology Co., Ltd. 3.5.15.40 P @ Task
[ ModbuscoM RS-485 Master Leadshine Technology Co., Ltd. 3.5.15.40
[ ModbusCOM RS-485 Master?  Leadshine Technology Co., Ltd.  3.5.15.40 @ PLC_PRG
[ ModbuscOMRS-485 Master3  Leadshine Technology Co., Ltd.  3.5.15.40 v

= Gj LocalBus_Master {LocalBus Master)
[ Pmoo1s (PMO01E)
[ PMaoD04TY (PMADOOATY)
(0 [Modbus_Slave_RS485_COM (Modbus Slave RS485 COM) |
2 SoftMotion General Axis Poal

Group by category [] Display all versions (fer experts only) [] Display outdated versions

[  mame:Modbus Slave R5485 COM
Vendor: Leadshine Technology Co., Lid.
Categories:

Version: 3.5.15.40
‘Order Number: *
Description:

Append selected device as last child of
Device

@ (vou can select another target node inthe navigator while this window is open.)

2) Configure the slave station parameters.

Close

PCI-Bus IEC Objects Parameter Type Value Default Value Unit  Description
| Intermal Parametars @ Vendor STRING  'Leadshine Technology Co., Ltd." 'Leadshine Technology Co. , Ltd." Vendor of the device
@ Mode Name STRING "Modbus Com Slave' "Modbus Com Slave’ Modbus Slave Com Port
Status =~ @ Vendor Wender of the device
% SlavelD INT 1 1
Information  FramelntervTime TIME T#MS Ta5MS
 Timeout TIME T#55 T#55
% Baudrate UDINT 9600 9600
% ByteSize UDINT 8 8
% StopBits UDINT 1 1
@ Parity UDINT 0 0
% Data_Mode WORD 0 1}
= ¢ modbus slave Device diag modbus slave Device diag
# Baselnfo BYTE 0 [
# FaultofslaveFlag BYTE 0 i
# ErrorCode BYTE 0 o

6.2.3.Modbus Variable Address

MC 500 series PLC include Q type ,l type and M type variable areas which can be
accessed by bit, byte word, and dual-word.

For example, %QX, %QB, %QW, and %QD are converted as follows:

QBO = (QX0.0-QX0.7)

QWO = (QB0-QB1) = ((QX0.0-QX0.7) + (QX1.0-QX1.7));

QDO = (QW0-QW1) = (QB0-QB4) = ((QX0.0-QX0.7) + (QX1.0-QX1.7)+(QX2.0-QX2.7)+(QX3.0-
QX3. 7))\

3) Variables addressing table

Bitwise Bytewise Wordwise DWordwise Bitwise Bytewise Wordwise DWordwise
addressing | addressing | addressing | addressing addressing addressing | addressing | addressing
QX0.0 MX0.0

QXx0.1 MX0.1

MWO MDO

QBO QWO QDO MBO

QX0.2 MX0.2

QX0.3 MX0.3
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QX0.4

QX0.5

QX0.6

QX0.7

QX1.0

QX1.1

QX1.2

QX1.3

QX1.4 QB1

QX1.5

QX1.6

QX1.7

QX2.0

Qx2.1

QXx2.2

QXx2.3

QX2.4 QB2

QX2.5

QX2.6

QX2.7

QX3.0

QX3.1

QX3.2

QX3.3

QX3.4 QB3

QX3.5

QX3.6

QX3.7

Qw1

MXO0.4

MX0.5

MX0.6

MXO0.7

MX1.0

MX1.1

MX1.2

MX1.3

MX1.4

MB1

MX1.5

MX1.6

MX1.7

MX2.0

MX2.1

MX2.2

MX2.3

MX2.4

MB2

MX2.5

MX2.6

MX2.7

MX3.0

MX3.1

MX3.2

MX3.3

MX3.4

MB3

MX3.5

MX3.6

MX3.7

MW1

4) Variables access range

Areas Range Function code Initial address Quantity
Q type %QW0~%QW4095 | 0x01,0x05,0x0f 0 65536
(QX0.0 ~ QX8191.7)
| type %IW0~%IW4095 0x02 0 65536
(1X0.0 ~ 1X8191.7)
M type %MWO0~%MW65535 | 0x03,0x06,0x10 0 65536
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Chapter 7 Ethernet Communication

Ethernet/IP is an industrial application layer protocol for industrial automation applications.
It is based on the Industrial Ethernet standard, which is introduced by ODVA
(OpenDeviceNet Vendors Association) and ControlNet International and is combined with
TCP/IP Ethernet.

7.1.Ethernet/IP Communicating

7.1.1.Configuring PLC As Master Station

Add the drive as slave station
1) right-click the “device” click “Ethernet/IP”, then select the Ethernet port.

Ele Edit View

MC500 series PLC programming manual

Project Build Qnline Debug Tools Window Help

Ef=" 5 BB X g 3+ (1 | ¥ | Application [Device: PLC Logic] + O B3 > |BE | =
il Add Device

Devices ~ L X
Name memet

=1 ethemetin sample_project -

= [ Device (MCs08)
= B pLC Logic

= £} Application

[String for a full text search | vendor | <alvendors> -
i Library Manager
PLC_PRG (PRG) Name Vendor Version  Description
= (@ Task Confiquration - [ Miscelaneous
=58 ManTask = [ Fedbuses
8] pLc_pre - AN CANbus

"3 SoftMotion General Axis ool

Action

(@) Append device (0 Update device

* ¥ EtherCAT
+- HB Ethernet Adapter

= = EtherNet/IP
= i Ethemet Adapter
| & Ethemet
*# = EtherNet/IP Scanner
+ - {3} HomesBuilding Automation
. 095 Modbus

35 - Smart Software Solutions GmbH 3.5.17.0 Ethernet Link. I

£ Profinet 10

+- S sercos

Group by category [] Display all versions (for experts only) [] Display outdated versions

Messages - Total 0 error(s), 0 wamning(e), Omesy | (] Name: Ethernet

Vendor: 35 - Smart Software Solutions GmbH

Precompile
— Categories: Ethernet Adapter, Ethernet Adapter, Ethemnet Adapter, == =
Description Home&Building Automation =
Version: 3.5.17.0 -
Order Number: -
Description: Ethernet Link,
Append selected device as last child of
Device
@ (You can select another target node in the navigator while this window is open.)
[ ethernet x| [ Devi=
General
Metwork interface Browse...
Log IP address 192 . 188 . 0 . 1
Status Subnet mask 255 . 255 . 255 . O
Default gateway o .0 .0 .0

Ethernet Device I/O Mapping
Adjust operating system settings

Ethernet Device IEC Objects

Network Adapters

Information

Interfaces

Hame Deseription TF address ~
lo 127.0.0.1

ecat 0.0.0.0

ushi 192. 168, 8. 83
sitl 0.0.0.0 h
IF address 192 . 166 1 3
Subnet mask 265 . 255 . 256 . O

Default zateway o. 0. 0.0

00:0A:35:22 EB: 7D

MC address

Cancel
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2) Add the Ethernet/IP scanner

»
Edit Miew Project Build Online Debug Tools Window Help

S H S dh 55 8 D 5} Application [Device: PLC Logic] ~ @ L &

Devices > b X
=4 ethernetin_sample_project &
n m Device (MC308) Name |EtherNEt_IP_S:anr|Er
= &1 PLc Logic Action
=3 Application (@ Append device () Insert device () Update device

m Library Manager

|Smng for a full text search | Vendor | <Al vendors> ~
9 pLc_PRG (PRE)
=[8 Task Configuration Name Vendor Version Description
= @ MainTask = ﬁ Fieldbuses
& PLC_PRG =+ = EtherNet/IP
[ Ethernet (Ethernet) + - = EtherNet/IP Local Adapter
"3 SoftMotion General Axis Pool === EtherNet/IP Scanner
m 35 - Smart Software Solutions GmbH 4,2.0.0 EtherNet/IP Scal
+-- W6l Modbus
+ - # profinet 10
< >

Group by category [_] Display all versions (for experts only) [] Display outdated versions

ﬂi Mame: EtherMet/IP Scanner
Vendor: 35 - Smart Software Solutions GmbH
Categories: EtherMNet/IP Scanner
Version: 4.2.0.0
Order Number: 1
Description: EtherNet/IP Scanner

Append selected device as last child of
Ethernet

#  (You can select another target node inthe navigator while this window is open.)

Add Device Close

3) Usihg the auto scanning function find the device or add the device manually to the
project

£d Preject  Buld  On Debug Tools Vindew Help 5
i~ - G ) T [ | application [Device: PLC Logic) = % @8 , g L AL
Deves B R|[ @ et @ Omie | [ Eteher P Scome @ cs_mesor x -
E o ——— -]
. — Geners Find Fiter Show sl Y ranne
(1) Device connected] Q4CS18)
= Bl A oge P —— Variable Mapping  Channel Address  Type Cureent Value Prepared Value Unt  Descriptien
- 12 pplcation [run] = [ Excusive Onnes
9 orary Manager Aggembliss % Last Error Cade A 1 [ 1628218 t Error Code Axis 1
) pic_pro pRG) ) Status Word A 1 [ 16208618 o s 1
= (@ Task confaraton Vserasfined Farametes . w Actus Positon A 1 DIT  16900003EA al Poston Avis1
= 5 SPsameTOTesk g “ Actus eloaty Ak 1 onT 18200000000 Actual Veloaty Axs1
3] Ethertiet_TP_Scarmer.10Cyde . Digtal Irput A 1 UDBT 16203000000
= 5§ owsamerservceTask I Etheshiet/IP 110 May =% Physical Input Level Axs 1 64 LOINT 15500000100
&) Etmtiet JP _Scarner ServiesCyds “ Mode of CperationDiagley Aws 1 WIWI  UNT 1650001 Mode of Dperaton Cispey A 1
EtherNet/IP [EC Objects: ", - - . 1
- arget Pasition Axs 1 QOO DT 15500000000 Target Posiion Avist
fa =" frofie veloaty A 1 WDI LOMT 16200000000 profie velocty Axsi.
* % Profie Acceleration Axis 1 %Q02 UDINT 16900000000 Prafile Accsleration Asse
25  Ehertiet P _Scanner (Eshertiey P Scame) formation ‘" Profle Deceeration Axs 1 (%5 16200000000 Prafle Decelesaton A 1
3_FIPS07 (CL3-EIPSOT) e Target Velocity Axis 1 %qD4 DINT 16200000000 Target Velocity Axis 1
b sofotion Gensral A ol " Home Methad Axs 1 AQEN SN 16%00
% Mode of Operation Aws 1 Qe SINT 18200
e Centrel Werd Axis 1 Wil umnT 1680000
Enabied 2 (o o 12k
» = Creste new 7 = Mapto existing vanisble
Viatch 2 - 8 X
Expression Applicstion Type Valve Prepared value Exscution point A
52 Devices | (Y PO o =
B Heseage
Device user: Anamymous Lastbuld: G0 £0 Precooie of e RN Program lasded Frogram unchanged Froject user: [roBody) @ Q
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4) Download to PLC then create the control program.

Fle Edit Vew DProject Bulld Online Debug Tools Window Help
El-4 & [ YR L " | ¥ | Application [Device: PLC Logic] ~ @ LY ® =
Devices r & x [ Ethermet x| [f] Device [{ EtherNet TP_Scanner
=5 ethemeti sample_project -
H General
2 Device [connected] (MC508) Network interface [ethd Brovse...
= Bl rcL
Bl pLcLoge Log 1P address 192 168 . 1 . 3
7 Application
(i) tirary Minager _— Subnet mask 255 . 255 . 255 . O
[ pLc_PrG (PRG) Default gateway 0 .0 .0 .0
& Ethernet Device /0 Mapping
[ Task configuration [ Adjust operating system settings
=g ENIPScannerIOTask =
B EtherNet_IP_Scanner.I0Cyde
=% ENIPScannerServiceTask Inf
Seanned Devi
) EtherNet_IP_Scanner.ServiceCyde cenned Devices
= g MainTask Device name  Device type IP Address  Serial Number

@ PLC_PRG CL3_EIPG07 CL3-EIPEOT (Major Revision=16#1, Minor Revisien = 16%1) 192,166, 1. 17 100 (16#84)

= [ Ethernet {Ethernet)
[ EtherNet_IP_Scanner (EtherNet/IP Scanner)
‘& softMotion General Axis ool

(55 DS @
Messal mrnisnt

Downl | Scan Device Copy to project Cloze

Deschpmom

® 4 core dump created on the 2023/5/11 9:01:32 for the application "Appiication' is avaiiable on the device
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Chapter 8 EtherCAT Configuration

8.1.0verview

EtherCAT is an open industrial field technology over the Ethernet. It features short
communication update interval, low synchronization jitter, and low hardware cost.
EtherCAT supports the linear, tree, start, and hybrid topologies. EtherCAT slave stations
must use dedicated communication chipset ESC, and EtherCAT master stations can use a
standard Ethernet controller.

8.2.Add “.Xml” File

EtherCAT device installation is to import the device description file (with file name
extension .XML) in compliance with ETG (EtherCAT Technical Committee) standards into
the programming software CODESYS. After the software parses and processes the file, it
generates the EtherCAT configure devices that can be added and deleted by users. User
need to use third-party the EtherCAT devices, install the device description files provided
by the third-party vendors.

1) Click “tool” then open the device repository window

) Ethercat_ sample_program.project® - CODESYS

Fle Edit WView Project FBD/LD/IL  Build Online Debug | Jools | Window Help
B = & v #h 45 4% 45 M 4 A 3| @ CODESYS Installer.. y.>
[ Library Repository...
Devices - o X [ Device Repository...
=3 Ethercat sample_program hl 12 Visualization Style Repository...
= Device (MC503 T
ﬂi@[l chU: . ) [l License Repository.. tialization Co
= ogic . .
) i OPC UA Information Model Repository...
=7 Application )
@ o u Llce.nse Il\-ﬂanager...
m Library Manager ©| Device License Reader...
f¥) pLC_PRG (PRE) Customize...
= @ Task Configuration Options...
=g Task Import and Export Options...
£
8] pLepre Scripting (3
m LocalBus_Master {LocalBus Master) Edge Gateway N
‘$ SoftMotion General Axis Pool . T

2) Click install ,then find the device descriptior{ﬂfile to install

%® Device Repository

Location | System Repository P Edit Locations...

{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

|St|‘ing for a full text search Vendor | zall vendorss> ~ Install...
MName Vendor Version Description
+ m Miscellaneous
E + m Fieldbuses =
Ed Q HMI devices
+- [0 PLcs
. . Renew Device
3
9 SoftMotion drives Repository
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=5 ESic] Fl
devdescuml XML =45
= xml file for EtherCAT AC Servo Drive V1.10.xml XML 374 4,

™ Location | System Repository ~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)
Installed Device Descriptions
String for a full text search Vendor  zall vendars> w Install...
Name Vendor ~ Uninstall
€ EL7-EC2000F(COE) Leadshine Technology Co.,Ltd,
E ) EL7-EC400F (COE) Leadshine Technology Co. Ltd, F
€ EL7-ECT50F(COE) Leadshine Technology Co.,Ltd,
) EL8-EC1000(COE) Leadshine Technology Co.,Ltd,
2 Renew Device
) EL8-EC1500(COE) Leadshine Technology Co.,Ltd, Repository
D |ELs-EC2000(cCE) Leadshine Technology Co. Ltd,
€ ELB-EC400(COE) Leadshine Technology Co.,Ltd,
€ ELB-ECTS0(COE) Leadshine Technology Co.,Ltd, v
< ' >
& Device "EL7-5500FT(COE)" installed to device repository ~
& Device "EL7-7500FT(COE)" installed to device repository
€ Device "EL8-EC400{COE)" installed to device repository
€ Device "EL8-ECTS0{COE)" installed to device repository
& Device "EL8-EC1000{COE)" installed to device repository
& Device "EL8-EC1500{COE)" installed to device repository
& Device "EL8-EC2000{COE)" installed to device repository E
v
]
c

8.3.EtherCAT Master Station Configuration

1) After install the .xml file, add the EtherCAT device, right click “Device” to add the
EtherCAT master “EtherCAT Master Leadshine”

L
[Ele ] edit  View Project

FBD/LD/IL  Build Onlne Debug Tools Window Help
Er-2==] L fr- (3" ¥ | Application [Device: PLC Logic] ~ LY &
4D =P LY K R mr g B L ~4T g
Devices
=] Ethercat_sample_program
. ] peven pucson) Name |EmerCAT,Masher,Laadshme e
= Bl pLc Logic g
=} Application @) Append device (O Update device
@ on |5n ing for a full text search | Vendor | <All vendors> -
m Library Manager
@ PLC_PRG (PRG) Name Vendor Version De
= Task Configuration # - [ miscellaneous
= @ Task = m Fieldbuses
& PLC_PRG % can CANbus L
m LocalBus_Master (LocalBus Master) = ﬁ EtherCAT
"3 SoftMotion General Axis Pool = i Master
m CXxxxx internal EtherCAT Master 35 - Smart Software Solutions GmbH 4,2.0.0 CXx|
EtherCAT Master 35 - Smart Software Solutions GmbH 4.2.0.0 Eth|
ﬁi 35S - Smart Software Solutions GmbH 3.5.9.50 Eth|
EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 4,2.0.0 Ethy
+- HB Ethernet Adapter
+ - = EtherMNet/IP
+- {3} Home&Building Automation
+ Wel Modbus
* - B Profibus
* T profinet 10
*- 5 sercos
< >

Group by category [] Display all versions (for experts only) ] Display outdated versions

Name: EtherCAT Master Leadshine
Vendor: 35 - Smart Software Selutions GmbH
Categories: Master
Version: 3.5.9.50
Order Number:
Description: Ether CAT Master SoftMotion...

-_-%

Append selected device as last child of
Device

&  (You can select another target node inthe navigator while this window is apen.)

Add Device

Close
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2) Select the EtherCAT source address

Edit View Project Buid Online Debug Tools Window Help

el & [ =) 0" | i | Application [Device: PLC Logic] - €8 X =
Devices - 3 x PLC_PRG () EtherCAT Master_Leadshine X |[i] Devie
© O St oy = General —
=@ pevice (vCs08) Autoconfig masterfslaves EtherCAT —
78] ncose e BSoncnt EtherCAT NIC Settings
=} Application
@ on EtherCAT /O Mapping Destination address (MAC) Broadcast [ ] Redundancy
i) Lrary Manager Source address (MAC)
] pLc_pre (re) EtherCAT IEC Objects I
=& Task Configuration
= Task
] EtherCAT Master_Leadshine EtherCAT Task
3] pLe_FRG
[ Localus_Master {LocalBus Master) 000435000122
(i) EtherCAT Master_Leadshine (EtherCAT Master Leadshing) ODDA3BZZEETD e

62ATBADCOIAE  ushl
000000000000 =i 0

"8 SoftMaotion General Axis Paol

3) When the PLC connected the device via EtherCAT port, use the auto-scanning function
to find the slave station.

Scanned Devices

Device name Device type Alias Address

ELF_EC10005  |ELP-EC1000S(COE) 1

J0OW A1LISTences To
Azzign Address Dm,m'm,f

Sean Derice Copy to project Close

8.4.EtherCAT Slave Station Configuration

After add the device to project, user can modify the general configuration, SDO, PDO, and
EtherCAT 1/0 mapping.

8.4.1.General Configuration

Fle Edit Wiew Droject Buld Online Debug Tools Window Help
BEE & - 8 0 A 0 [ | #¥ | Application [Device: PLC Logic] ~ ©F £ =
Devices > 0 X ¥ pc_Pre [  EtherCAT_Master_Leadshine [ pevie € ELP_EC10005 X
=5 Ethercat sample_program -
g - il General Address Additional
=i Device (MC508) o . Eth EI’CAT——."
- ) AuteIncaddress : Bpert settings .
Bl e toge Process Data U
=} Application EtherCAT address B [ ogticnal
@ o Startup Parameters
Distributed Clock
) Library Manager
B9 pLc_PRG (PRE) EET I ORERE Select DC DEC-Synchron ~
=B
Task Configuration EtherCAT IEC Objects Enable Sync unit cycle (ps)
=g Task
Synco
4] EtherCAT_Master_Leadshine. EtherCAT Task Status
Enable Sync 0
8] pLC_PRG o
i Sync unit cycle 2000 = yele time (s
[ Localbus_Master (LocalBus Master) Information £ T|  Cycletime
= EtherCAT_Master_Leadshine (EtherCAT Master Leadshing) User-defined o 2| shifttime (us)
) ELp_EC10005 (ELP-EC10005(COE)) synct
3 softMotion General Axis Pool
Enable Sync 1
Syncunitoyde [ 2000 2] cycletime (s
User-defined o = Shift time (ps!
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8.5.Process Data Object (PDO)

Fle Edit View Project Buid Oniine Debug Tools Window Help

a3 & & 4 dh 40 =} [ | | Application [Device: PLC Logic] ~ ©F X
Devices v 8 x [ PLCFRG (] EtherCAT_Master_Leadshine (@ Device ) ELP_EC10005 X
=3 Ethercat_sample_program -
General Selact the Outputs Select the Inputs
= Device (MC508)
= 20 pic Loge e o Name Type Index Name. Type Index
rocess Data ] 16#1600 Receive PDO 1 ] 16#1A00 Transmit PDO 1
=} Application
@ | strtup Farameters Control word UINT  16#5080:00 Last error code: UNT  16#603F:00
Profile target position DINT  1626074:00 Status word UNT  16#6041:00
i Liorary Manager oot it o
o appin Touch Probe Function UINT  16#6088:00 Modes of operation dist SINT  16#6061:00
oc. PR (RG) EtherCAT /0 Mapping o olay
& ras Conirton 16#1601 Receive PDO 2 Actual motorposition DINT 162606400
I Control word UINT  1625080:00 Touch Probe Status UNT  1626082:00
=8 Task ) s orot !
Target veloc DINT  16250FF:00 Touch probe pos1 pos value DINT  162608A:00
8] EtherCAT_Master L eadshine. EterCAT Task Status g o probepostp
Torqueoffset wr 165082:00 Digitalinputs UDINT  16260FD:00
] pLcprG
Information Modes of operation USNT  1625060:00 16#1A01 Transmit PDO 2
(@ LocalBus_Master (LocalBus Master)
16#1602 Receive PDO 3
=i EtherCAT_Master_Leadshine (EtherCAT Master Leadshine) #
Control word UINT  16#5080:00
) ELP_EC10005 (ELP-EC1000S(COB)
Target Torque wr 16£6071:00
3 SoftMotion General Axis Pool st Tora
Torqueslope UDINT  1625087:00
Modes of operation USNT  1625060:00
16#1603 Receive PDO 4
Control word UINT  1625040:00
Homing method SINT 1625088:00
Homing velocity (fast) UDINT  1625089:01
Homing velodity (slow) UDINT  1625089:02
Homing acceleration UDINT 162608400
Homing offset DINT  162607C:00
Modes of operation USINT  1625060:00

Buld Online Debug Tools Window Help

5 & [y e (=] 7 | #¥ | Application [Device: PLC Logic] = L3
Devices ~ & x| Pcrre ([ EthercAT_Mester_Leadshine @ Device  E1p_EC10005 x
=) Edhercat_sample_program =

jﬂi = o J’;g' General e Add [ Edt X Delete @ MoveUp § MoveDown

=0 pevice (Mcs0s)

=Bl pLc Logic CoEre Line  IndexSubindex Name Value  Bit Length  Abort on Error Jump to Line on Err... Next Line  Comment
€ application 1 16%6060:16500  ModesofOperaton 8 s O O 0 Modes of Operation
@ o Startup Parameters

i) Library Manager
PLC_PRG (PRG)
={#f Task Configuration
= Task
) EtherCAT Master | eadshine, EtherCAT Task Status
) pLc_PRG
[ LocalBus_Master (LocalBus Master)
= [ EtherCAT Master_Leadshine (EtherCAT Master Leadshine)
) E.p_EC 10005 (ELP-EC1000S(COE))
2 SoftMotion General Axs Pool

EtherCAT /O Mapping

EtherCAT IEC Objects

Information

8.5.2.EtherCAT 1/0 mapping
And the EtherCAT I/O mapping have to select the Enabled 2 (always in bus cycle
task),please refer to the follow picture.

ple.

Projet Buld Qnline Debug Tools tielp v
"oLne @ A L€ Logic] + €8 %
SO X @ AcRG @ EhecA Mawieadhne | 4 Do | © ELP_EC1000S x -
Find Fiter Show :

Veri Mspping  Charel Address  Type Ut Description
+ " wqwo umT ol word.
‘e “wo e target postior
‘T Touch Probe Functon
“ Lot o code
‘v e
“ Modes of cperaton dciay Mades of cotratin degey
L Actusl motor positon
. Touh Fabe stanz

= ‘W Touh peabe post pos vake

Leadbie EherCAT Master Leadion) ‘v Dol routs Digalrous
€ 10005 (1P £C1000S(C0E)
2 Softkotin Geres s
EEHSEREIT Aavs weneusnabies [Enied3 (imars s ik )

8.6.Add 402 Axis To Servo Slave Station
1) Right click the slave drive to Add the SoftMotion CIA402 Axis.
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= @ Task Configuration
= @ Task
@ EtherCAT_Master_Leadshine EtherCAT_Task Status
&) pLC_PRG
m LocalBus_Master (LocalBus Master)
= m EtherCAT_Master_Leadshine (EtherCAT Master Leadshine)
9 ELP_EC10005 (ELP-EC100Q0S{COEN
2 SoftMotion General Axis Pool €l

EtherCAT IEC Objects

Information

Copy

Paste
¥ Delete
Refactoring 4
Properties...
Add Object
) Add Folder...
Insert Device...
Disable Device
Update Device.
[§ Edit Object I 0errar(
Edit Object With...

Edit 10 mapping
Import mappings from CSV..

created
Export mappings to CSV...
I Add SoftMotion CIA402 Axis I
Add SoftMotionLight CiA402 Axis
Fle Edit View Project |d  Online Debug Tools Window Help
SEHE &S o =4 bl = 5" |#¥ | Application [Device: PLC Logic] ~ &% LS o W=
Devices ~ 1 x bR PpLc_Pre [{J  EtherCAT_Master_| eadshine [ Device € ELP_EC1000S H# SM_Drive_GenericDSP402 X
= 'l Ethercat_sampie_program =
=@ Device (MCs08) General Axds type and limits P Velodity ramp type
=8 AL Logic [ Virtual mode - o @ Trapezoid
Scaling/Mapping [ Adtivated Negative [u): .
=} Application QO Modulo O sin
Pasitive [u]: [mooo |
@ on Commissioning @ Finite esitive[] O Quadratic
’ () Quadratic (smooth)
i) Library Manager SM_Drive_ETC_GenericDSP402: 1/0 Software error reaction
PLC_PRG (PRE) Mapping Decelerstion[v/5% [0 | panafcasen
= [&8 Task Configuration SM_Drive_ETC_GenericDSP402: Max. distance [ul: b ] m I:l
B Tk IEC Objects
8 EtherCAT_Master_Leadshine, EtherCAT Task Status Dynamic imits Position lag supervision
& pic e Velocity [ufs): Acceleration [u/s7]  Deceleration [w/s2]  Jerk [u/s*]: LI h
[ LocalBus_Master (LocalBus Master) D [ | [1000 | [1000 | [20000 | aglmitp): L0
=[] EthercAT Master_Leadshine (EtherCAT Master Leadshine)
=€) ELP_EC10008 [ELPEC1000S(COE)
B [5M Drive_GenericDsP402 (SM_Drive_GenericDsP402)
"3 SoftMotion General Axis Pool

3) Scaling, Motor Type, and 1/0 Mapping

Fle Edit View Project Bulld Online Debug Tools Window Help

el & dh 4 da 4G 5 | # | Application [Device: PLC Logic] ~ ©F L3 &
Devices ~ B X iR pcpre [f]  EtherCAT_Master_Leadshine [ Device @ Fp_FC1000s W SM_Drive_GenericDSP402 x
=B Ethercat_sample_program — Motor Type Scaling
= Device (vc508) [ tnvert direction
= B0 PLC Logic Scaling/Mapping @ijfotary increments <=> motor tuns
=} Application
@ on Commissioning O Linear motor turns <=> gear output tuns
gear output tums <=> units in application
) Lsary Mianiger SM_Drive_ETC_GenericDSP402: 110
PLC_PRG (PRG) Mapping
=& Task Configuration SM_Drive_ETC_GenericDSP402: Mapping
- Tak 1EC Objects Automatic mapping
&) EtherCAT_Master_Leadshine EtherCAT Task Status Inputs:
& ric_rrG Cyclic object Objectrumber  Address  Type
() LocalBus_Master (LocalBus Master) o status word (in. wStatusiord) {6%00  LIWT UINT
= () EtherCAT_Master_Leadshine (EtherCAT Master Leadshing) actual position (diActPosition) "%IDZ ‘DINT'
=€) ELP_EC 1000 (ELP-EC 10005(CE)) actual velodty (diActvelodity)
o ERT Al A T AR ) actual torque (wActTorque) ‘ "
-prive_sen=r -prive_sener Mades of aperation display (OP) RIES ‘SINT'

"3 Softhotion General Axis Pocl

digital inputs (in. dwDigitallnputs) "%IDS' WDINT'
Touch Probe Status UINT
Touch Probe 1 rising edge ‘DINT'
Touch Prebe 1 falling edge

Touch Probe 2 rising edge "
Touch Probe 2 faling edge "
Following error (A632) "
Outputs:

Cydic object Objectrumber ~ Address  Type
ControlWord (out.wControlWord) UNT
set position {diSetPosition) DINT'
setvelodity (diSstVelodity) .

set torque (wSetTorque) .
Modes of operation (OF) .
Touch Probe Function

Add velodity value
Add torque value
Digital outputs (4
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Chapter 9 Motion Control

9.1.1.High Speed Pulse Axis Control Program

Finish high speed pulse axis basic configuration, user can add some function blocks to
control motor.

1) Create a new action program.

Ele Edit View Project FBD/LD/IL Buld Online Debug Tools Window Help

S & v o Ll BT (5 | ¥4 | Application [Device: PLC Logic] - 0§ =
Jevices - 1 x B, PLC_PRG.Axis_motion_control x [ [F] PLC_PRG
=5 Ethercat sample_program - 1
=[] Device MC508)
=0 PLC Logic
=1} Application
@ e

i) Library Manager
= B9 PLc_PRG (PRG)
B .t |
= Task Configuration
=3 Task
&) PLC_PRG
ﬂi LocalBus_Master (LocalBus Master)
[ High_speed 10 (High Speed 10)
= "a SoftMotion General Axis Pool
& LS_Axis_0 (SM_Drive_Virtual)

2) Add the “ LS _MotionControl_P 7, it’s the special function block developed by Leadshine
for high speed pulse output axis control, then define pin “stAxis” variable, the data type is
“‘DUT _Pulse_Axis”, as the follow picture shows.

[¥, PLC_PRG.Axis_motion_control x [[iF] PLC_PRG i uibrary Manager

1
TRUE LS MotionControl P
1 EN ENO——
axis_group —|sthxis xDone —
—xClearErr xError [~
—fLimtAxisSpeedJump eErrorID—
XLimithxisMoveFlag [~

3) Use “ADR” command to define axis 0 name “LS_Axis_0” as the axis group 0 axis

2

]
=
=1

g

EN ENO
L3 &xis 00— —axis group.Pulfxis 0

4) Create motion control function blocks

1 MC_Home_0
MC Home
—EHN ERO——
SM Drive Virtusl Saxis Done [~
—|Execute Buavy —
—Position CommandAborted —
Error [—
ErrorID—
2 MC Reset 0
MC Eezet
—EN ERQ——
SM Drive Virtual —Shwis Done [
—|Execute Buavy —
Error —
ErrorID —
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o

o

MC_Power_ 0
TRUE MC_POWER
Il EN ENO[——
L5 Bwis 0 —Haxis Status [
block_enable —Enable bRegulatorRealState —

power —bRegulatorOn

bDriwveStartRealState —

gxis_enable —|bDriveStart Busy —
Error —
ErrorID—
MC Jog_0
TRUE MC_JOG
Il EN ENO——
LS_Axis_0—HAxis Busy [~
jog_forward —|JogForward CommandAborted —
jog_backward — JogBackward Error[—
jog_wvelccity —Velocity ErrorId-
jog_accelerration —Acceleration
jog_deceleration — Deceleraticn
—{Jerk
MC_Mowvelbsolute_0
TRUE MC MoveAbsolute
{ [ EN ENO——
L5 Zwis 0 —Haxis Done —
trigger_absolute_move —Execute Buay —
locate_position —Position Active —
move_velocity —|Velocity CommandAborted —
move_acceleration —Acceleration Error —
move_deceleration — Deceleration ErrorID—
—|Jerk
move_direction —Direction
—|BufferMode
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9.2.EtherCAT Axis Configuration

Users have to add the CIA402 axis device to project when using MC500 series PLC control
the EtherCAT axis.

9.2.1.General Configuration
In the general interface, user can configure the axis type and software limits, motion
maximum etc.

Ethercat sample_program.project” - CODESYS

Hle Edit View Project Buld Onlne Debug Tools Window Help

© & 5 a2 2 T cation Device: PLC Logic] - © X =
=l S B Bn X ¢k B8 | appl D PLC Logic] ¥ o
Devices ~ 7 x fg,  PLC_PRG.Axis_motion_control B PLc_PrG i Library Manager H# SM_Drive_GenericDSP402 X
=) Ethercat sample_program ~
R I, General Axis type and limits Velocity ramp type
= B0 pcLoge Cvitual mode | SOMtwareimits @ Trapezaid
el Scaling/Mapping [] activated Negative [u]: .
=} Application O Modulo O sin
@ o Commissianing ® Finite ositive L] O Quadratic
. N (O Quadratic (smooth)
) Library Manager T T Software error reaction
= PLC_PRG (PRG) Mapping Dectleration s [0 | genhcason
{15, iads_motion_contral SM_Drive_ETC_GenericDSP402: Mexdistancell 0 | I
IEC Objects
= [ Task Configuration
E Stotus Dynamic imits Position lag supervision
&
B EtherCAT Master Leadshine, EtherCAT Tack Velocity [ufs]: Acceleration [u/s?]  Deceleration [u/s?]  Jerk [u/s*]: Gz e
& pLc_PRG LT [a0 | [1000 | [1000 | [10000 | teglimitf): 10
[ Localbus_master (LocalBus Master)
[ High_Speed_10 (High Speed 10)
= [ EtherCAT_Master_Leadshine (EtherCAT Master Leadshine)
=) ELP_EC10005 (ELP-EC1000S(COE})
HS ‘SM_DrivE_GEnErimSP'lOZ (SM_Drive_GenericDSP402)
=8 Softiotion General Axis Pool
&P L5_Axis_0 (SM_Drive_Virtual)

9.2.2.Scaling And Mapping

Motor Type Scaling
[ Invert direction

| Scaling/Mapping ® Rotary 1610000 increments <=> mator turns
S (] motor turns <=3 gear output turns
gear output turns <=> units in application

General

1l

SM_Drive_ETC_GenericD5P402: 1/O

Mapping
SM_Drive_ETC_GenericDSP402: Mapping

[EC Objects {2utomatic mapping
Status Tnputs:

Cydic object Object number Address Type
S 00 ‘%I 3 ‘UINT
'%ID3" ‘DINT'

Information

Add velodity value

'SINT'
digital inputs (in.dwDig "UDINT*
Touch Probe Status "UINT'
Touch Probe 1 rising edge "DINT'
Touch Probe 1 faling edge "
Touch Probe 2 rising edge
Touch Probe 2 faling edge
Following error (A532)
Qutputs:

Cydlic object Object number Address Type
ControlWord {out.wControlWord) %W UINT'
set pasition (diSetPo: ) '%QDZ ‘DINT
Modes of operation (OF) "
Touch Probe Function Q UINT*

Add torque value
Digital outputs (A837)

1) Scaling configuration

User can accord the actual application scenarios to configure “increments” (the motor
command pulse counts per revolution), “gear output turns” (gearbox ratio), the unit of
actual move distance.

For example: setting the servo motor or stepper motor 10000 pulses per rotation, motor

connect with 1:20 gearbox, and gearbox output shaft directly drives the ball screw to move,

screw lead is 5 mm.

In this case, scaling configuration refer to follow picture
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Scaling
[] Invert direction

10000

I

increments <=>» motor turns

motar turns < == gear output turns

gear output turns <== units in application 5

Using the motion command “MC_MoveAbsolute”, setting the position=100,velocity=10.It's
means that move actual load 100mm, the velocity is 10 mm/s

2) Mapping configuration

MC_MoveRbsolute 0
TRUE MC MoveRbsolute
It ﬁi
L5 Axis 0—axis Done FALSE
trigger_absolute_move [EEEGd—Execute Busy (=
locate_position 100 Position Active FALSE
mowve_velocity Velocity Commandiborted
move_acceleration 100 Acceleration Error FALSE
move_deceleration 100 Deceleration ErrorID — |SMC NO_ERR
[0 J—jderk
move_direction Directicn
—BufferMode

When automatic mapping is selected, the slave station is associated with axis. The slave
station data is mapped to the axis directly, otherwise, user can manually modify the

address in axis mapping, in which:
Input format is %I+ Type letters + Arabic numbers

Mapping
[] Automatic mapping

1600
1600
16=00
16=00
1600
1600
1600
16=00
16=00
1600
16=00

Inputs:

Cydic object Object number
Modes of operation display (OF) 16#6061:
actual position {diActPosition) 16#6064:
actual velodty (didctvelodty) 16#6060C:
actual torque (wActTorgue) 16#6077:
Touch Probe Status 16#60B9:
Touch Probe 1 rising edge 16#60BA:
Touch Probe 1 faling edge 16#60BB:
Touch Probe 2 rising edge 16#60BC:
Touch Probe 2 faling edge 16#60BD:
Following error (A632) 16#60F4:
digital inputs (in.dwDigitallnputs) 16%60FD:

16=00

Address Type
"BIW "UIMT'
'2pIBE 'SINT'
ek 'DINT'
"BIWE' "UINT'
"2pID S 'DINT'
"epIDA" "UDINT'

Output format is %Q+ Type letters + Arabic numbers
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Qutputs:

Cydic object Object number Address Type
16£6040:16500  '%QWZ  UINT'
set position (diSetPosition) 16 #607A: 16500 "BeD ‘DINT'
set velodty (diSetVelocity) 16#60FF: 1600 " "

set torque (wSetTorgue) 16#6071: 16300 " "
Modes of operation (OF) 16#6060: 16200 " "
Touch Probe Function 16 #6083: 16200 "BROWE' ‘UINT'
Add velocdity value 16#60B1: 1600 " "

Add torgue value 16#60B2: 16300 " "
Digital outputs (A537) 16260FE: 16201 " "

9.2.3.Homing Parameters Configuration

User need to use the SDO to configure the homing parameters, then via motion command
“MC_Home” to trigger homing.

1) SDO configuration

General & Add (A Edit X Delete & MoveUp & Move Down

Line  IndexSubindex Name Value BitLength Aborton Error Jump to Line on Err.. NextLine  Comment
Pracess Data
1 16%6060:16%00 ode: 8 8 O [m] 0 Modes of Gperation
Startup Farameters 7 o [ B ] (] g
3 Hor 10000 2 (] [m] 0
EtherCAT /0 Mapping 4 " o 1000 2 O O 0
EtherCAT IEC Objects 5  16#609A:16%00  Homing acceleration 100000 32 O O 0
Status
Information
4 MC Home 0
TRUE MC Home
11 EN ENO——
EC_Axis 0 —axis Done —
homing ex —Execute Busy [~
0 —Position Commandiborted —
Error —
ErrorID —

9.2.4.EtherCAT Axis Control Program
The EtherCAT axis motion command is same with the high speed motion command
except the homing command.
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3 MC Power 0
TRUE MC POWER
I EN ENO—
L5_Axis_0—Haxis Status —
block_enable —Enable bEegulatorRealState —
power — bRegulatorOn bDriveStartRealState —
8xis_enable —|bDriveStart Busy [~
Error —
ErrorID —
4 MC_Jog_ 0
TRUE MC_JOG
1 EN ENO——
L5 _Axis 0 axis Busy —
jog_forward — JogForward CommandRborted —
jog backward —|JogBackward Error —
jog_velocity —|Velocity ErrorId —
jog_accelerration —Acceleration
jog_deceleration —|Deceleration
—{Jerk

MC MoveRbsolute 0

tn

TRUE MC MoveAbsolute
[ EN ENO—
L3 Ikxis 0 —Haxis Done —
trigger_absolute move —Execute Busy —
locate position —Position Active —
move velocity —|Velocity CommandAborted —
move_acceleration —Acceleration Error —
move_deceleration —Deceleration ErrorID
—{Jerk
move_direction —|Direction
—BufferMode

=1
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MC500 series PLC support standard CANopen protocol, user can via canopen function

libraries to control the CANopen slave axis.

1) Install the CANopen library

=i Ef=l ESic)
|j CANopenLib.compiled-library 202211721 2:57 COMPILED-LIBR... 103 KB
| m LID :—. ..... )'{
Location | System w Edit Locations. ..
(C:\ProgramData\CODESYSYManaged Libraries)
Installed Libraries Instal
Compan All companies ~
pany | e Uninstall
+ - (Miscellaneous) s
Expaort...
= pplication
= [! CANopenlib £
L 1.0.0.%4
4| LS _Utilslib - Lesd!
* [! Net Base Services smbH
E? %j Common Find...
[EER
*- i Fieldbus Details...
+- = Docs v
< Trust Certificate
| Group by catego
e S Dependendies. ..
Library Profiles... Close
2)Add the library to p
® Ethercat sample program.project” - CODES
File Edit View Project Libraries Build Online Debug Tools Window Help
E=a "= dh 45 dh A (1 ¥4 | Application [Device: PLC Logic] ~ @ > |HE|=
Devices - X Library Manager X
=-5)) Ethercat_sample_program ~ | &3 Add Librai Delete Library | ' Properties 7= Details | 5] Placeholders | fff] Library Repository @ lcon Legend... (2| Summary.
=({J Device (Mcs0g) Libraries used in spplicationDel vy |
= Bl pLC Logic Moo Add Librar
- @ ;p:::tm : @] .s CANapensH | String for a fulltext search...

i) Library Manager
=[] pLc_PRG (PRG)
[} Axis_motion_control
[ caNopen_axis
[iB, EC_axis_motion_contral
= (#8 Task Configuration
=g Task
(B EtherCAT_Master_Leadshine, EtherCAT Task
@] PLC_PRG
[ LocalBus_Master (LocalBus Master)
[l High_Speed_IO (High Speed 10}
= [l EthercAT_Master_Leadshine (EtherCAT Master Leadshine)
= €0 ELP_EC10005 (ELP-EC10005(COE))
HgP EC_Axis_0 (SM_Drive_GenericDSP402)
= canbus (CANbus)
= canopen_Manager (CANopen_Manager)
[ 15v2_cAnG020 (ISV2-CANGD20)
# % SoftMotion General Axis Pool

g
e
@

Library

2: application

Company

l CANOEHLIB I

Leadshine Technology Co.Ltd

|_ L5 UtisLib

1E) et Base Services
= Intern
- LeadshinePAC
%= LeadShinePMC
LeadSys
System

= Use Cases

R E L EE

2:° (Miscellaneous)

Leadstine Technalogy Co.Ltd
35 - Smart Software Solutions GmbH
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9.3.1.General configuration
1) Add the CANopen device
ekl

Name ‘CANhusJ

Action
@® append device

¢ (O Update device

[string for a ful text search | vendor | <allvendors

# - [ Miscellancous
= Fieldbuses
= - cAN CANbI:

Name Vendor Version

Description

| @ 35 - Smart Software Solutions GmbH ~ 3.5.17.0

Needed for all fieldbusses which communicate over the CANBuUs, .g. CANopen or 11338,

- prds EtherCAT

+ - H Ethernet Adapter

= EtherNet/IP

#- {3 HomeS&Building Automation
+ WS Modbus

+ Profinet IO

+ 5 sercos

T Netx CAbUs 35 - Smart Software Solutons GmbH  3.5.17.0

CANbUS on & netX device

Group by category  [] Display all versions(for experts only) [] Display outdated versions

[ name:canbus
Vendor: 35 - Smart Software Solutions GmbH
Categories: CANbus
Version: 3.5.17.0
Order Number:

Descripti ded for all fieldbusses which over the CANBUS, e.0. CANopen or 11939,

o

Append selected device as last child of
Device

@ (You can select another target node in the navigatar while this window is open.)

Add Device Close

2) Right click “CANbus” to add the CANopen Manager

=]

:m;::

Name |CANupen_Manager_1

Action

® Append device () Insert device ce () Update device

m CAMNopen_Manager_SoftMotion 35 - Smart Software Solutions GmbH
+- &ifl Local Device

+-§AF 11939

|String for a full text search | Vendor | <Al vendars>
Name Vendor Version  Description
= ﬂi Fieldbuses
= £ifl CANopen
= &ifl CANopenManager
m |CANopen_Manager 35 - Smart Software Solutions GmbH 3.5.17.0 CAMopen Manager
ﬁ CAMopen_Manager_SIL2 35 - Smart Software Solutions GmbH 3.5.17.0 CAMopen_Manager_SIL2

3.5.17.0 CANopen Manager SoftMotion

Group by category [] Display all versions (for experts only) [] Display outdated versions

m Name: CANopen_Manager
Vendor: 35 - Smart Software Solutions GmbH
Categories: CAMopenManager
Version: 3.5.17.0
Order Number:
Description: CANopen Manager

o

Append selected device as last child of
CANbus

#  (You can select another target node inthe navigator while this window is open.)
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3) Auto-Scanning or offline to add the device(have to add the .eds device description file
when use offline to add device )

Scan Devices

Scanned Devices

Device name Device type Node-1D

I I5V2_CANEO0Z0 |IS‘.I'2—CAHSDED (Revision=15400000100, FileVersion=1.0) | 1 I

4) Configure the baud rate

Fle Edit View Project Build Online Debug  Tools Window Help
BFEI& = & Rl R 5" | ¥ | Application [Device: PLC Logic] - ©§ Q8 > M=
Devices. > 0 X ) Library Manager ([ canbus x

=51 Ethercat_sample_orogram -

General

= pevice (Mcs08) General

+ [0 PLC Logic Log Network T CAN

([ LocalBus_Master (LocalBus Master)
[ igh_Speed_IO (High Speed 10) CANbus IEC Objects Beud rate (kbitjs) [0 ~] |
=[] EtherCAT_Master_Leadshine (EtherCAT Master Leadshing)
=€) ELP_EC10005 (ELP-EC 10005(COE))
HgP EC_axis_0 (SM_Drive_GenericDSP402)
= [ [canbus (canbus)
=[] CANopen_Manager (CANopen_Manager)

[ 154 CANbus (CANbus) p20)

Status

Information

9.3.2.CANopen bus manager configuration
1) Communication configuration, select the “Enable SYNC producing”, the other
configuration refer to the default setting.

General
| General
Log Node-ID 127 S Check and Fix Configuration... cn“
open
CANapen /0 Mapping Autostart CANopen Manager Polling of optional slaves
Start slaves NMT error behavior | Restart Slave ~

CANopen IEC Objects
[] NMT start all (if possible)
Status
Guarding
Infarmation .
Enable heartheat producing

Node-1D 127

| 4w

Producer time (ms) 200

SYNC TIME

Enable SYNC produding

COB-ID (Hex)  16% 80

Cycle period (ps) 1000

EOREOEED

Window length (ps) 1200

Enable SYNC cansuming

9.3.3.CANopen slave configuration
1) PDO configuration
Configure all the PDO items transmission type “Asynchronous device profile specific”

Ya

e Edt Wew Projea fuld Qnine Debug ook Window Help
=11 hOmE K MR = £ | Appliation [Device: PLC Logic] = G % L
= & % ] Loary Manager @ cmbs | @ caapen Manager 4 15v2_cansezo x -}

Deve

[ ——

Bilength Bitlengih

= M) E— [ — w
Toreeaive -, sospes15e ™
o0 » 168281 (SHODEID+ 16£260) s
' ra—— .
" 6 168381 ($NODEID+ 164380} o
2 P =
2 " 2
2 1 ($HODETD + 164480) 2
n - n
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Please refer to the follow table to configure the PDO items order, and the extend PDO

items only can be added at the table end.

Control Word 16#6040

TPDO1 | Status Word 16#6041

RPDOL1 | Target Position 16#607A

TPDO2 | Modes Of Operation Display 16#6061

Modes Of Operation 16#6060

Profile Velocity 16#6081

TPDO3 Position Actual Value 16#6064

Velocity Actual Value 16#606C

RPDOZ 5, file Acceleration 16#6083

TPDO4 | Digital inputs 16#60FD

RPDO3 | Target Velocity 16#60FF

N[OOI WIN(EF

RPDO4 | Profile Deceleration 16#6084

2) 1/0 mapping configuration
Modify the type of updating variables

Filter Show all

~ 4k Add FB for 10 Channe Go to Instance

. Variable Mappi..

*"e %Qus T
sD0s + "9 %QDS DINT
+ "o %0824 ST
s " %Q07 UDINT
CaNopen 1/0 Mapping &-"0 %QDE DT
* " %QD3 oIt
CANopen IEC Objects + "9 QD10 UDINT
+ %14 UNT
s ‘- s o
Information % %ID8 DINT
* M alue %ID9 DINT
N digital inputs %ID10 UDINT

Address Type Unit

Descri,

Resetapping | Always updatevarisbles | Enabled 1 (use bus cyde task if not used in any task) v I

= Create nev variable “p = Mapto exsting variable

9.3.4.CANopen axis motion program
1) Create axis variable to bind the CANopen slave
Add “MC_AxisConfi_CAN ” function block, define axis variable which data type is

Str_LTCANopenAxis.

VAR, ISV2_CAN6040_Axis 1 Str_LTCANopenAxis |
# VAR  Controlword %QWE POINTER TO UINT
@ VAR StatusWord %IW14  POINTER TO UINT

[ PLC_PRG.CANopen_ axis  x

1 MC AxisConfi CAN 0
TRUE MC_AxisConfi_CAN
— - - ENO—
| Done |-
StateMachine [
et StatusWord [~
1 —NodeID Error[-
DR (ControlWord) —ControlWord Address ErrorID
ADR (StatusWord) —StatusWord Address

2) Then setting the Network ID and Node-ID value according the CANopen configuration

(@ Library Manager [ 1sv2_cansozn [ cambus x| [f] Canopen_Manager [ Pc_prG

| General onaral
= Network e CAN
CANbus TEC Objects Baud rate (kbit/s) 500 -

Status

Information

B PLC_PRG.CANopen_axis X
1

s
TRUE —{Enable StateMachine
[ T —Retworx_] St

1 —NodeID
ADR(ControlWord) —ControlWord_Address
RDR (Statusdord) — StatusWord_Address

i) Library Manager [ 15v2_cane020 x || canbus (7] CaNopen Manager by Pc PR
General
General
PDOS Node-ID |1
500s [ Enable expert settings
[ Enable SYNC producing
Log
Guarding
CANopen 1f0 Mapping
Emergency (EMCY) TIME
fE,  PLC_PRG.CANopen axis X
1 MC_RxisConfi CEN_0
TRUE MC_AxisConfi_CAN
EN ERO—

ISV2_CRN6040_Axis_1—axis Done

RUE —|Enable StateMachine [~

0 —|NetWork StatusWord —

Error [~

ADR (ControlWord) —|ContrelWord Addres: ErrorID [

ADR (StatusWord)

StatusHord_Address

"

CANopen
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3) Refer the CANopen 1/0O mapping table, define the address of control word and status
word, setting the control word and status word via ADR command

MC500 series PLC programming manual

General Find Filter Show all - =k Add FB for IO Channel... Go to Instance
o0 arigble Mapoi.. Channel ddr Tup Unit Deseri.
I +-"p control word QWS UINT
sD0s + target position %QS5 DINT
#-Tp modes of operation %QB24 SINT
e + 5y profile velocity %QD7 UDINT
CaNopen 10 Mapping "9 profile acceleration 2%QD8 UDINT
+ "y target velodity %QD3 DINT
CANopen [EC Objects " profile deceleration Q010 UDINT
[ =% status word 1w 14 umr
stetus % modes of cperaton dsplay | %lB30 ST
A +% position actual value 4108 omT
4 velosity actual value %ID3 DINT
) ditalinputs: %10 ubmT
Library Manager [ 1sv2_caneozn [ canbus [ canopen_Manager [#] PLC_PRG x i} PLC_PRG.CANopen_axis

AR PROGRAM PLC_PRG
" scope  Name Address | Data type Inftialization Comment  Attributes
@ VAR ISV2_CAN6040_Asis_1 Str_LTCANopenaxis
@ VAR ControlWord %QWS  UINT
@ VAR StatusWord %IWi4  UINT .
1 MC_AxisConfi_CAN_0 ~
IR MC_AxisConfi CAN
EN ENG—
ISV2_CANE040_Zxis 1 —axis Done -
Enable StateMachine [
NetWork Statusiord [
1—NodeID Error -
ADR (ControlWozd) —Controlliord Address ErrorID -
ADR(StatusWord) —StatusWord Address

Note:

1. The information of “Str_LTCANopenAXis” please refer to the library “CANopenLib 1.0.0.0”".

2. User have to bind the Network-ID and Node-ID to the “MC_AxisConfi_CAN” function block when
want to add one more CANopen axis, as the follow picture shows.

MC_AxisConfi_CAN_0

TR MC_AxisConfi CAN

EN ENO—

1SV2_CAN6D40_Axis_1—JAxis Done -

Enable StateMachine —

NetHork Statusiord —

1 —{NodeID Error -

ADR (Controliord) —Controlford_Address ErrorID |~

ADR (Statusiord) —|StatusWord Address
2 MC_AxisConfi_CEN_2

= MC_AxisConfi CAN
EN ENO—
1SV2_CAN6040_Axis_2 —HAxis Done —
Enable StateMachine —
Nethork Statusiord —
2 —{NodeID Error —
ADR (ControlWord_2) —|Controliord Address ErzorID -
ADR (StatusWord_2) — Statusdord_Address
s MC_AxisConfi_CAN_3
MC_AxisConfi CAN
EN - - ENO—
Haniz Done [~
Enable StateMachine -
Netiork Statusiord —
3 —{NodeID Error -
ADR (ControlWord_3) —|Controliord Address ErzorID -
ADR (StatusWord _3) — Statusdord_Address

4) Add CANopen axis motion command, about the details please refer to the CANopenLib
1.0.0.4 library introduction.

[E3 Add Library X Delete Library |7 Properties 7@ Details | 5] Placeholders | fffLibrary Repository @ lcon Legend.. 2] Summary... (<]

Libraries used in application Device.Application’

Namespace Effective Version A

AR CiA 405, 3.5.17.0 (CAA Technical Wiorkgroup)

“ANopenlib, 1.0.0.4 {Leadshine Technology Co.Ltd) | CANopentib [
=y SOy Y T ER fean v
Contents of selected ibrary ‘CANopenLib, 1.0.0.4 (Leadshine Technology Co.Ltd) Detsils about selected library element™MC_Halt_CAN'
=5 CANopenLb, 1.0.0.% (Leadshine Technology Co.Ltd) w| =& mnputs/outputs Graphical [#] Documentation
e t— P————
%2 sysmod
@ ovL_CANopenkernelErr Name Type Inherite.. Address Initial
@ ov_canopensooer " m_our A Sir_LTCANopensxis:
5] MC_pxisConfi_can * mPuT Execute BOOL FALSE
[Me_rait_can " meuT Deceleration UDINT 1000
MC._ Homeseteara CaN % outPuT Done Bo0L FALSE
[E) Mc_Home can "® outPuT Busy BOOL FALSE
B mc_sos_can "% outPuT Commandaborted BOOL FALSE
MC_MoveAbsolutelme_Cal # outeuT Error BooL
MC_MoveRelativelme_CAl ® ouTPUT ErrorlD UDINT 0
MC_MoveVelocity_CAN
MC_Power_CAN
MC_ReadODPara_CAN
MC_Readstate_CAN
MC_Reset_CAN
MC_SetMotionPara_CAN
MC_SetworkMode_CAN
MC_Stop_CAN
MC_WriteODPara_CAN
< >
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MC_Power_CAN: CANopen axis enable function block.

MC_Fower_ CAN 0
TRUE MC Power CAN
11 EN ~ ENO——
ISVZ_CAN&040 Zwis 1 —Haxis Done —
eneble can —{Enable Busy [~
Error —
ErrorID —

MC_JOG_CAN: CANopen axis JOG function block (support online change speed)

MC_JOG_CAN_O

TRUE MC JOG CANM
11 EN - ENO——
ISV2Z_CAN6040 RBxis 1 —Saxis Busy —
—JogForward CommandAbhorted —
—JogBackword Error —
can_v —|Velocity ErrorID
can_acc —Acceleration
can_dec —Deceleration

MC_Home_CAN: CANopen axis homing function block

MC_Home CAN 0

TRUE MC Home CAN
11 EN - ENO——
ISV2_CAN&040 Axis 1 —Saxis Done —
—|Execute Busy [~
—Position CommandAborted —
Error —
ErrorlD —

MC_MoveRelativelme_CAN: CANopen axis relative move function block.

MC_MoveRelativeIme CAN_ 0O

TRUE MC_MoveRelativeIme CAN
1 EN " ENO—
ISV2_CANE040 Axis 1 —Haxis Dane —
—Execute Busy —
—|Distance CommandAborted —
can v —Velocity Error —
can_acc —|Acceleration ErrorlD
can_dec —Deceleration

About other motion command, please refer to the function library introduction
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9.4 E-CAM function

Generally, by digitizing cam movements, the problems of low precision, easy wear and
noise in mechanical cams can be solved.MC500 series PLC provide the CAM graph and
CAM function block to achieve the E-CAM function.

9.4.1.Function Block

1) MC_CamTableSelect

MC500 series PLC programming manual

MC CamTableSelect 0

MC CamTableSelect
Bxis —HMagter Done

xis_1-—51ave Busy —

Cam —H|CamTable Error —

xCamTableSel —Execute ErrorID —

xPeriodic —Periodic CamTableID — CamTableID
—MasterBAbsolute
—5laveAbsolute

2) MC_Camin
MC CemIn 0O
MC CamIn
Lxis —HMaster B InSync

Axzis 1 —H5lave Busy —

xCamIn —Execute Commandiborted —

fMasterOffaset —MaaterOffset Error —

f5laveQffset — 5lave0ffset ErrorID —

fMasterScaling —MasterScaling EndOfProfile —

f5laveScaling —|SlaveScaling Tappets — Tappets

mode —|StartMode
CamTableID —{CamTableID

—VelocityDiff
—Acceleration
—Deceleration
—Jerk
—TappetHysteresis

3) MC_CamOut

MC_CamOut_0

MC CamDut
Lxis 1 —Hs5lave Done ——
xCamlut —Execute Busy —
Error—
ErrorID

9.4.2.Sample Program

1) Add the CAM to application then change the CAM table, or change the key points of the
graph manually

Cam  Camtable Tappets Tappettable
X N v A J Segm.. min(P.. maxiP.. max([Velocity[) max(|Acceleration|)
[u] [u] [u] [u]
& Poly5 0 341.29... 5.0091941755686324 0.2089733388172457
m 120 306.02410883671875 -2.6506027221679687 [u] [u]
& Line 200 308.02... 2.6508027221679687 [u]
& 160 200 0 0 0
& Line 200 200 0 0
& 200 200 0 0 0
& Poly5 [u] 200 2.34375 0.04510548973043951
360 [u] [u] [u] [u]
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Cam  Camtsble Tappets Tappet table

@
o
2
3
30045
o
g —
2004E:
—
—
100
/ \\“ Usitmnm‘d
r
0 2 40 8 8 100 120 140 160 180 200 220 240 260 280 300 320 340
4512
=)
=
B
22
master position [ulf
-05 B f 1 T20 T30 T8O 180 0 0 o 0 300 340 0
—_
@ =
. 2 T
w
o = I maslermﬂm@-
Fl 2 40 .. 8 100 0 140 180 180 200 zho—=ad0—— 760 280 300 310 340
0145
E]
024E
0.01 2
&
00112
000=E
D-—‘ master position [u)
DD“Q 2 40 8 E: 100 120 140 180 180 2080 220 240 260 240 300 320 340

2) Add master and slave axis and E-CAM function blocks.

MC_CemTableSelect_0

=43l E cam =
MC CamTableSelect
=3 m Device [MC5UB) Lxis —HMaster Done
Axis 1 —5lave Buay —
= IEQ PLC Logic Cam —iCamTable Error
) . . xCamTableSel —Execute ErrorID—
=N o
[ Application xPeriodic —Periodic CanTableID |- CamTableID
@ Cam —MasterAbsclute
—SlaveAbsolute
m Library Manager
= PLC_Cam (PRG) MC_CamTn_0
. MC CamIn
E}A AD1_AxisCam Bxis —HMaster InSync
E}A AD2_AxisPower Axia 1 Hsiave o
- xCamIn —Execute CommandAborted [~
E}A AD3 AxisMaove fMasterCffset —MasterOffset Error —
- f5laveOoffset — SlaveOffset ErrorID |
= @ Task Configuration fMasterScaling —MasterScaling T
fS5laveScaling — SlaveScali
=--3% EtherCAT_Master_Leadshine_A I Reenel~ Toppets
@ PLC Cam CamTableID — CamTableID
- —VelocityDiff
@ EtherCAT_Master_Leadshine_A.EtherCAT_Task —|acceleration
—Decelerati
= m EtherCAT_Master_Leadshine_A (EtherCAT Master Leadshine) _J::i remien
=@} EL7_EC400F (EL7-EC400F{COE)) I . ——
HgP Axis (Axis) MC_Camout_0
= ﬂ' EL7_EC400F _1 (EL7-EC400F{COE)) AR E
2ziz_1-5lave Done ——
!? Axis_1 (Axiz) xCamOut —|Execute Busy -
T CEeT AT AR PO ErEer
ErrorID[

3) Add axis control blocks, execute the “MC_MoveRelative” block then the master axis and
slave axis will follow the CAM graph rotate.

MC_MoveRelative_0

MC_Fower_ 0 MC MoveRelative
MC_Power Bxis —Hnxis - Done ——
Exis —Saxis Status —— xMove —Execute Busy —
TRUE —Enable bRegulatorRealState — fPositionAxis —Distance RActive —
TRUE —bRegulatorOn bDriveStartRealState — fVellkxis —|Velocity Commandiborted -
TRUE —bDriveStart Busy - fAcchxis —|Rcceleration Error
Error — fDeclxis —Deceleration ErrorID
ErrorID fJerixis — Jerk
—(BufferMode
MC_Power_1
MC_Power Mc Stop_0
Lxis_ 1 Saxis Status —— — =
TRUE —{Enable bRegulatorRealState — xis 1 -—Hnxis = Done ——
TRUE —bRegulatorOn  bDriveStartRealState — xStop —|Execure Buay
TRUE —bDriveStart Busy [~ fDechxis —|Deceleration -
Error
| —|Jerk ErrorID -
ErrorID
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9.5.G-code Function

MC500 series PLC support standard G-code file, user can define the G-code in the
program or import the processing file into the PLC (MC500 only support .cnc type G-code
file yet.). Leadshine have developed the motion control libraries “LS_loplib”, before using
this function, please install the library first.

“=: Intern

T
LeadshinePMC

ER
®=2
EES
#=2
+

+

LeadSys
H==
ws: MC

*=: public

* L.LS_E!asi-:MDdule Leadshin
=- [ Ls_1polib  Leadshin

|l_ 2.0.0.3

[ 1001

W

+ [E] L5_3axisGCode
+ LS_3AxisGCode_File

E: L5_4AxisGCode Company:
+ 2] L5_4AxisGCodeAxisP Title:

+-[5] L5_4AxisGCodedrwisP_File ‘é‘:’zg:ies.
+ 2] L5_4AxisGCade_Fie Namespacé:
+ L5 _6AxisGCodeAxisUvW_File Author:

L5_6#Auds_ZeroOffset Placeholder:

9.5.1.G-code in PLC program

LS_lIpoLib Library Documentation

Leadshine Technology Co.Ltd
LS_|polib

2003

LeadSys|Public

LS_|polib

Leadshine

LS _Ipolib

User can add the CNC program into the application bar, and change the processing path

conveniently
1 NOoo G51 DS ~
2 HOLD GO1 ¥5.15 ¥5.37¢
3 Noz20 GO1 X3.104
4 NO40 GOD1 X5.733
5 HO50 GO1 Xg.557
£ Noed GO1 X7.47
7 NO70 GO1 X10.07&
HOz0 GO1 X&.249
No9o GOl X&.95
N100 GD1 X&6.768
11 H110 GO1 X3.383
1z N1z20 GO1 X5.074
N130 G50 100 % @\v
FEiryiye i o y
] AR IR AL
N U B
.X
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2) Function block

1 1S_3hxisGCode D
TRUE LS 3AxisGCode
I EN ERO——
E—Snwisx Vel [~
¥ —Snaxis¥ Done [~
Z—Snxi=z Busy [—
EX —Ezxec CommandAborted —
HALT —Halt CommandHalt —
STOF — 5top Error —
cycletime — IpoCycle ErrorID —
ADR(G_CODE_SAMPLELl) — CHC_Ref wM [~
—AcknM LineCurrent —
— PreProcessGCodeNum dwSwitches [~
—VelocityMode
—|Jderk
—LimitVel
—LimitAccDec
—LimitMaxAcc
—LimitMaxAccderk

3) Sample program
Add the CNC setting

Ele Edit View Project Build Online Debug Tools Window Help

Ef— == 4 0 48 0 (5 | # | Application [Device: PLC Logic] + ©F =
Devices > B X = 4l CCsettings [Device: PLC Logic: Application] x | (fffl Lbrary Manager [@  EthercaT Master_Leadshine & G_CODE SAMPLEI [Div
=3 6.come | |{Bath preprocessors | preinterpolation Table editor
= (f Device (MC508)
% ] rctoge Available functionblocks Active function block instances
= £ Application SwC_AvoidLoop 5 [sc smooteaty X
IS EvtendedveloatyCheds ] SMC_Chedelodities
£ ONG settings SMC_LimitDynamics
& G_copE sAMPLEL SMC_LimitCircularvelocity ~
SMC_ObjectSplitter
(i) Lrary Manager SMC_RotateQueued
=[] pLC_PRG (PR SMC_RoundPath >
- SMC_ScaleQueuedd
[15 axis_Program SMC_SmoothAddéxes
SMC_SmoothPal
8%, &_cooe SMC_SmoothMerge
[%, 6_core Fre SMC_ToolCorr
SMC_ToolRadiusCorr
= & resk Configuration SMC_TranslateQueue D
S SMC_SmoothBSpine
S MainTask SMC_RecomputeABCSlopes
) EtherCAT_Master_Leadshine.EtherCAT_Task SMC_ReduceVeEndAtComer

Add the CNC program, and define the G-code

Elle Edit View Project Build Online Debug Tools Window Help
BEEH & k) XK dh 8% ds 0 3 | #¥ | Application [Device: PLC Logic] - ©F

il

Devices ~ B X ||:PLCLogic: Application] i} Library Manager [f]  EtherCAT Master_Leadshine & 6_c
=3 ¢ cope - 1] w000 651 DS
= [ Device (Mcs0E) :
=&l PLC Logic 3
=1L Application
£ onNe settings
& [5_cope_samMPLE1
m Library Manager
=-f pLc_PrG (PRG) 10
E';\ Axis_Program 11
[ 6_cope1 12
F8, 6_cope_FiE :

EEEESESS5=555%

G50

Add the G-code function block. Define the axes and the name of the CNC program, and

the “IpoCycle” is the POU task cycle time, please keep the same value.

LS_3AxisGCode 0
TRUE L5 3AxisGCode
{1 EN ENO——
¥ —FAnxisx Vel —
Y —Snwisy Done —
z Snxisz Busy —
EX —Ezxec CommandAborted —
HALT —Halt CommandHalt —
STOP —Stop Error [~
cycletime — IpoCycle ErrorID
ADR (G_CODE_SAMPLE1) —{CNC_Ref WM —
—|AcknM LineCurrent —
—PreProcessGCodeNum dwSwitches —
—VelocityMode
—|Jerk
—LimitVel
—|LimitAccDec
—LimitMaxlcc
—LimitMaxAccderk
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9.5.2.G-code in processing files

Open the .cnc file in the computer, then download it into PLC, and configure the function
block to execute the G-code command.

Path variable of the “LS_3AxisGCode_File” is /usr/src/ CODESY SControl/UsrData/, so
before execute the command, user need use file operation tool to copy the file to default
path.

1) Function Block
1

15_3AxisGCode File 0
TRUE LS 3AxisGCode File
I EN ERO——
¥ —nnisk Vel [
Y —nwisy Done [~
Z—nyisz Busv
—Exec CommandAbhorted —
HALT —Halt CommandHalt —
STOF — 5top Error -
cycletime — IpoCycle ErrorID [~
CNC_file_name —CNC_FileName Wi —
—PreProcessGCodeNum LineCurrent —
—DefaultVel dwSwitches [~
—DefaultiAcc
—DefaultDec
—DefaultVelFF
—DefaulthAccFF
—DefaultDecFF
—AcknM
—VelocityMode
—VelRatio
—|Jerk
—LimitVel
—LimitAccDec
—LimitMaxzhcc
—LimitMaxhAccderk

2) Sample Program

Prepare the .cnc file, download it into the PLC, use file operation tool to copy the file to the
path “/usr/src/ CODESYSControl/UsrData/”.add the function block “LS_3AxisGCode_File”.
the “CNC_FileName” have to be defined same with the file name.

1 L5_3hxisGCode_File 0
TRUE LS 3AxisGCode File
11 EN a a END——
XS nwis¥ Vel —
¥ —Haxisy Done [—
2 S nyisz Buay [
—Exec CommandAborted —
HALT —Halt CommandHalt —
STOP — Stop Error —
cycletime — IpoCycle ErrorID—
I CHNC_file name —I— CHC_FileName wM —
—PreProcessGCodeNum LineCurrent —
—DefanltVel dwSwitches —
—DefanltAcc
—DefanltDec
—DefanltVelFF
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Chapter 10 Motion Control Command

10.1.Command table

MC command

Description

MC_Power

Enable the axis

MC_SetPosition

Sets the axis position.

MC_ ReadStatus

Reads the current axis status.

MC Jog

Indicates jog control.

SMC_Inch

Controls motion in single step mode (the motion distance
can be controlled).

MC_ MoveRelative

Moves the axis in relative position mode

MC_MoveAdditive

Adds a specified movement distance from the previous
axis position.

MC_MoveAbsolute

Moves the axis to a specified absolution position.

MC_MoveVelocity

Moves the axis at a constant speed.

MC_ Halt Stops axis motion (which can be interrupted).
MC_Stop Stops axis motion (which cannot be interrupted).
MC_Reset Resets the axis.

SMC3 ReinitDrive

Initialize Drive

SMC_ClearFBError

Deletes previous function block errors.

SMC_SetControllerMode

Sets the control mode.

SMC_SetTorque

Sets the torque.

MC_Home Moves the axis to home.
10.2.Axis Variables
\Variable name Data type Description
nAxisState SMC_AXIS_STATE Status of PLCopen axis state machine
0:Power_off: axis disable
1:ErrorStop: axis error stop
2:Stopping: stop
3:StandStill: enable
4:Discrete_Motion: in positioning motion
5:Continuous_Motion:in speed motion
6: Synchronized_Motion:in synchronized motion
7:Homing:in homing process
bRegulatorOn BOOL Enable axis (MC_Power. bRegulatorOn)
bDriveStart BOOL Disable the quick stop mechanism
(MC_Power. bDriveStart)
bCommunication BOOL

Symbol of axis communication normal

CommunicationState  |WORD

Status of axis communication

0~9: Initialize detection and associate the slave station with the
Isynchronization axis

10~18:Initialize communication

19:Detect communication initialize completed

20~28:initialize 402 status machine and SDO

80~89:Waitting for master station synchronize all slaves

90:initialize completed

100: Axis reaches operable state

200: Received axis reinitialization command

201~209: Preparing to reinitialize the axis

210: The axis data has been reinitialized and the communication status
has been switched to the state 10(Run communication initialization)
>=1000: Abnormal communication status

sfTaskCycle LREAL

Task Cycle Time

dwRatioTechUnitsNum [DWORD

|Axis Scaling Numerator

iRatioTechUnitsNum DINT

IAXis Scaling Denominator

nDirection MC_DIRECTION lAxis Direction

(MC_MoveVelocity.Direction)
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fFactorACC LREAL IAcceleration Scaling Ratio
fFactorTor LREAL Torque Scaling Ratio
fFactorJerk LREAL Jerk Scaling Ratio
iMovementType INT IAxis Type,0:Modulo ;1:Linear
fPositionPeriod LREAL Modulus Value
eRampType SMC_RAMPTYPE elocity Ramp Type
pyControllerMode BYTE lAxis Control Mode
(SMC_SetControllerMode)
pbyRealControllerMode  BYTE Feedback Of Axis Control Mode
fSetPosition LREAL Set Position
fActPosition LREAL IActual Position
fAimPosition LREAL Target Position
fSetVelocity LREAL Set Velocity
fActVelocity LREAL IActual Velocity
fMaxVelocity LREAL Maximum Velocity
fSWMaxVelocity LREAL Limit Velocity
bConstantVelocity BOOL Reach Target Velocity
fSetAcceleration LREAL Set Acceleration
fActAcceleration LREAL IActual Acceleration
fMaxAcceleration LREAL Maximum Acceleration
diSetPosition DINT Set Position 607A
diActPosition DINT IActual Position 6063
diSetVelocity DINT Set Position 60FF
diActVelocity DINT IActual Velocity 606C
fSetJerk LREAL Set Jerk
fActJerk LREAL IActual Jerk
fSetTorque LREAL Set Torque%
fActTorque LREAL IActual Torque%
fSWLimitPositive LREAL Positive Limit Location
fSWLimitNegative LREAL Negative Limit Location
usiSWEndSwitchState  [USINT Status Of Axis Limits
bSWLimitEnable BOOL Enable Limit Switch
fOffsetPosition LREAL Position Offset
dwPosOffsetForResidualsDWORD Residual Position Offset Error
dwOneTurn DWORD Modulus Pulse
dwLastPosition DWORD Pulse Count
iTurn INT Turns
dwActPosition DWORD IActual Position
bVirtual BOOL irtual Axis Switch
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Chapter 11 Libraries Description

11.1.Basic Libraries list

library

Name Description Note

LS BasicModule Leadshine basic module library

MC_HSIO Leadshine IEC controller high speed 10
library

LS IpoLib Leadshine interpolation motion library

CANopenLib Leadshine CANopen servo and stepper

LS _ModbusMasterlib

Leadshine MC500 series PLC Modbus RTU
master station function block

LS SysLib Leadshine system general function library
LS_UtilsLib Leadshine data process, filter
MC_SysLib Leadshine MC series controller system

function library
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1. After compiling the program, the message interface occur some error of the function
library “MC_HSIO”.

MC500 series PLC programming manual

Description
Generate code. .

‘9 Co231: Expression of type BOOL' expected n this place
@ €0077: Urknown type: 'l

9 Co046: Identifier ‘nul' not defined

© 0231 Expression of type 'BOOL expected in this place.
€ c0077: Unknown type: 'nul®

‘D C0046: Identifier 'l not defined

©) C0231: Expression of type 'BOOL expected in this place.

Project

Object "

me_hsio, 1.0.2.3 (eadshine technology co.ftd)

ACT_Init_Para_ID [L5_MotionControl_P] |

me_hsio, 1.0.2.3 (eadshine technology co.ftd)
me_hsio, 1.0.2.3 (leadshine technology co. id)
me_hsio, 1.0.2.3 (eadshine technology co.itd)
me_hsio, 1.0.2.3 (eadshine technology co.ltd)
me_hsio, 1.0.2.3 (eadshine technology co.ftd)
me_hsio, 1.0.2.3 (leadshine technology co. id)

ACT Init_Para_ID [L5_MotionControl_P]
ACT_Irit_Para_ID [LS_MationControl_F]
ACT_Process_axis [LS_MotionControl_P]
ACT_Process_Axis LS_MotionControl_P]
ACT_Process_Axis [LS_MotionControl_P]
ACT_SyncPos [LS_MotionControl_P]

D C0077: Lirknown tune: 'l me_hsin. 1.0.2.3 fleadshine technaloay 0. ltd)
<

: Please check the project soft motion version, change it to 4.10.0.0 version

ACT SvncPos 11§ MationContral P1

2. EtherCAT master can’t find the slave drive
: Please check the EtherCAT source (MAC) address setting, refer to the chapter 6.3 to set
the master station

General Autoconfig master/slaves

EtherCAT ~

Sync Unit Assignment EtherCAT NIC Settings

Destination address (MAC) | FF-FF-FF-FF-FF-FF Broadcast [ Redundancy

EtherCAT If0 Mapping

Source address (MAC) Select...

EtherCAT IEC Objects

Network name |eﬂ10

Status

() Select network by MAC (@ Select network by name

3. After compiling the program, message interface occur “Could not open library, reason
the library has not been installed to the system”

Messages - Total 16 error(s), 0 warning(s), 0 message(s)

- [@ aerroris) | @ 0 warning(s) @ 0 messagels) X ¥
Description Project Object
@ Could not open library '#MC_HSIO', (Reason: The library MIC_HSIG, 1.0.2.3 (Leadshine Technology Co.Ltd)' has not been installed to the system.) . | Mc500_Series_PLC_Sample_t
€ Could not open library '#MC_SysLib', (Reason: The library MC_SysLib, 1.0.0.5 (Leadshine Technelogy Co.Ltd)' has not been installed to the system.) MC500_Series_PLC_Sample_1
© Could not open library '#L5_IpoLib'. (Reason: The library 'LS_IpoLib, 2.0.0.3 (Leadshine Technology Co.Ltd)' has not been installed to the system.) . | MC500_Series_PLC_Sample_1
€ Could not open library '#LS_BasicModule', (Reason: The library 'LS_BasicModule, 1.0.0.3 {Leadshine Technology Co.Ltd)' has not been installed to the system.) MC500_Series_PLC_Sample_1

: Check the function libraries, installing all of the library files which provide by us.

Library Manager

Library Manager [Device: PLE Logic: Appiication]
Library Manager [Device: PLC Logic: Application]
Library Manager [Device: PLC Logic: Application]
Library Manager [Device: PLC Logic: Appiication]

4. After adding “LS_ModbusMaster”,occur error notice.
Messages - Total 2 error(s), 0 warning(s), 0 message(s)
Build - [@ 1 errors) | @ 0 warning(s) @ 0 message(s) ¥ ¥

Praject

Description Object Paosition
- Build started: Application: Device. Application ——
Typify code...
Generate code...

€ C0038: VAR _IN_OUT ‘arstModbusConfig' must be assigned in call of 1.5_ModbusMaster'

Build complete - 1 errors, 0 warnings : No download possible

: Please define the function block input and outputs variables completely

MCS00_Series_PLC_Sample_1  Modbus_Master [Device: PLC Lagic: Application: PLC_PRG] Network 2 / Operand 'LS_ModbusMaster_1
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Contact us
Leadshine Technology Co., Ltd.

Leadshine

overseas

Headquarters Address:
15-20/F, Block B, Nanshan i-Valley, No.3157, Nanshan District,

Shenzhen City, Guangdong Province, China =

Tel: +86 755 26411692
Fax: +86 755 26402718
Website: www.leadshine.com
Emails: sales@Ileadshine.com

Leadshine
America, Inc.

Leadshine Global Retailers Network
North America Office

a Address: 26050 Towne
¥ee Centre Dr. Foothill
9 ° ° Ranch California
° United States

b Tel: 1-949-608-7270

Fax: 1-949-638-7298
° ° Website:
- www. leadshineusa.com

Emails:
sales@leadshineusa.com

Get in touch with us or any of your local Leadshine
certified retailers by visiting our global website.

Technical Support

Tel: 86-755-2641-8447
86-755-2641-8774 (Asia, Australia, Africa)
86-755-2665-5136 (North and South America)
86-755-8654-2465 (Europe)

Fax: 86-755-2640-2718
Email: tech@leadshine.com
Author Email: Sean@Ileadshine.com

Sales Hot Line

Tel: 86-755-2641-7674 (Asia, Australia, Africa)
86-755-2641-7617 (North and South America)
86-755-2640-9254 (Europe)

Email: sales@leadshine.com
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