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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 16 axes + EtherCAT 32 axes +
EtherCAT 8 axes + pulse+dir 6 axes pulse+dir 6 axes pulse+dir 6 axes
Axes+%firPuIse Local 6 axes 200K pulse output
Extentl_on Maximum extend 32 R2 series extension modules
Capacity
EtherNET 1* EtherNET port, Modbus,Socket,program upload or download ,debugging
EtherCAT EtherCAT master , up to 128 slaves
Serial port 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

SD card slot User download program, standard micro SD card,FAT32 type, Maximum capacity 32G

Function Point to point , E-CAM, Interpolation
High-speed 6 inputs ,200K
counter

10 Quantit High-speed input/ normal input: 12 inputs 200K/4 inputs 1K(NPN/PNP) High-speed
y output/ normal output: 12 outputs 200K/4 outputs 10K(NPN)

5
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RTC clock RTC
Program Leadsys Studio ,CODESYS V3.5(SP15) or higher
software
Program ST,LD,CFC,SFC FBD,IL
Language
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. 1/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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2.Quick Start

Below contents introduced the basic steps before using CODSY'S 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)Doub|e-c|ic the CODESYS icon, the launch interface as below picture

A\ g}

. — -
o CODESYS V3.5 SP18.
3 0 ey W 52 e A—
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 Hel
oo ) 9 slsirihaien
: .
2)Then click the “tool” option ,select the CODESYS installer
v\. m Yiew Project Build Qnine Debug Help - - Y
Oeveces. -3 x ) st D + | Todsox -3 x
|
o 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
r Hel
(22 Doicnn [ Y :
a8
= Lastbukt: ©0 90 Preconpie
3)Click the “install file”, find the “MC500 series description file .package” to install.
»
T
« v « 360MoveData 3 Users > zhaox > ZME s MC500 Series Description File v 0 T MC500 Series Descripti.. @ I
|n EIiE =+ m @ Browse
I =t - EEr 2w Fh
W =E ¥ MC500 Series Description File.package 2022/12/5 9:24 CODESYS Packa... 2,105 KB

ile: Export Config Import Config i
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2.1.2.Basic Function Libraries Install
1)Then click the “tool” option ,select the library repository to install the function

fiil Library Repository

library

Location |Sysbem ~ | Edit Locations...
{C:\ProgramData\CODESYS Managed Libraries)
Installed Libraries Install...
Compan { i
pany o] e Uninstal
+ (Miscellaneous)
Export...
* Application e
¥ Docs
¥ Intern
£z LeadshinePAC it
E2 LeadShinePMC
& LeadSys Find...
E2 System Detals... I
+ - 5% Use Cases
Trust Certificate E
] G by cat:
roup by category Dependendes. ..
Library Profiles... Close

2) Install all the function libraries which provide by us.

Ele  Edit

D@

Devices v o x

Zoews |

5]

View Droject Buld Qnine Debug Tools Window

) startPage x

Y CODESYS V3.5 SP18

-
[ ]

Help

t
e~

* 5

4 TR

= Em
e

=38

202,

EAEIE > EH > MCS00 Series Description File

SR

MC500 Series

ZHEN)

| | Tooox.

function ibraries

- m @

1S _BasicModule.compiled-library-ge.

dates is

Any Bbrary files (".compiled-

i

2.1.3.Install basic device . XML file

Lasthudc: © 0 @

0 Precompie Proje

The basic devices include the high speed 10 device and local bus device, please refer to follow
contents to install the XML files.

fle Edit View Project Build Online Debug
B

Devices -2

CODESYS Installer...

Library Repository.

Device Repasitory... |

AR L | =

Visual Element Repository
Visualization Style Repasitory.
License Repository..

OPC UA Information Model Repository.
License Manager..

Device License Reader...
Customize..

Options...

Import and Export Options...
Seripting

Edge Gateway

Miscellaneous

1) Click “tool”, select device repository, then click
; [Tocls | Window Help

ool
L

install.

Latest news

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

[}

Q

x
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B¥ Device Repository

Location System Repository
{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

|Strir|g for a full text search Vendor | <all vendors>

w

Edit Locations...

Install... ;

+

+
*
+
+

Name Vendor Version Description

m Miscellaneous
m Fieldbuses
Q HMI devices
@ pLcs

? SoftMotion drives

Close
2) Select the devicesAXML files to install
=0 B E s )
LocalBus IEC devices xml 2022/10/14 13: =
[=] 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 13:58 XML 305 85 KB
£ ) M E s o
[=] LocalBus_Master.devdescxml 2022/10/14 13:58 XML 3245 18 KB
[ LocalBus_PM0016.devdescaxml 2022/10/14 13:58 XML 344 17 KB
[7] LocalBus PMO016P.devdescxm 2022/10/14 13:58 XML =i 17 KB
[=] LocalBus_PMO016R.devdesc.xml 2022/10/14 13:38 XML =i 17 KB
[=) LocalBus_PM0032.devdescxml 2022/10/14 13:58 XML 345 17 KB
[ LocalBus_PM0032M1.devdescaxml 2022/10/14 13:58 XML 344 17 KB
[=] LocalBus PM0032N2.devdescxml 2022/10/14 13:58 XML =i 17 KB
[=) LocalBus_PM1600.devdescxml 2022/10/14 13:58 XML 3245 15 KB
[=) LocalBus_PM1616.devdescaxml 2022/10/14 13:58 XML 344 17 KB
[7] LocalBus PM3200.devdescxml 2022/10/14 13:58 XML =i 16 KB
[=] LocalBus_PM32001.devdescxm! 2022/10/14 13:38 XML =i 16 KB
[=) LocalBus_PM32002.devdescaml 2022/10/14 13:58 XML 345 16 KB
[=] LocalBus PMAODO4IV.devdescxml 2022/10/14 13:58 XML 3245 25 KB
[=] LocalBus PMAO400IV.devdesc.xml 2022/10/14 13:58 XML =i 21 KB
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2.2.Create New Project
DAfter installing the package and function library, click the “new project”

=

Be EGt Yew Project Buid Qnine Debug Took Window el Y
Devees. ~ 3 x| B startrage x - | TooBax -3 x
Ml @ cooesysvasseis

CODESYS

CODESYS V3.5 SP19

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

L 3 R st i © Precomcie o/ )
H H H 1 13 2
2)Then enter the project location, name and project type, click “OK”.
‘ New Project
Categories Templates
{3 Libraries = ;
Do e o @ 4
Empty project  HMI project Standard Standard r
project project w... =
)
Ic
b
A project containing one device, one application, and an empty implementation for PLC_PRG | i
Name |newJ:|roject_1 | fe
Location |D:'-PLCprogram\f:odesst:rogram v|

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

Standard 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

Ladder Logic Diagram (LD

Sequential Function Chart (SFC)

Structured Text (5T)

4)After finish above steps, window shows as below

10
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Pe ESt View Pojerr Buid QOine Debug Jook Vindow Help
FEEIS oo WX [8 SR Y% G (58 | ppicaon Devios MCLogicl - B & » w K[[352 ¢33 [ M| w (%

&

+ [@ 0 errarts) [ 0 warning(s) [@ 0 messagein | % ¥

Ltbat: 00 D0 Preomie o/ G4 Projec weer: (nobacr) aQ

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
BFEE o % BEX(AGHS(N S %[ [ |# | Application [Device: PICLogic] - B @, m K [[=5=2=-2 5 | (8

m

L@ Project Settings

¥ Compile options SoftMotion

& Compiler warnings

i) Library development SoftMotionVersion:| IEENIN]

2 Monitoring <Notset>
4.13.0.0

&) Page setup 4,12.0.0

1 security

8] src

- 47.0.0
& SoftMotion 4.6.3.0
4.6.2.0
._ Source Download 4610
& static Analysis Light 4.6.0.0
83 Users and Groups :gég
] visualization 43,00
4.4.0.2
@ Visualization Profile 4,4.0.1
4.4.0.0
4.3.2.0
4.3.1.0
4.3.0.0
4.2.2.0
4.2.1.2
4.21L1
4.2.1.0
4.2.0.0
4110 |
4.1.0.0
4.0.0.0

[v

~ |& 0 error(s) | 0 warning(s) |D 0 message(s) | b 3{

Description

POUs |3 Devices

1"
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2.3.Login And Running PLC
1)After crea;ing_the new pr_qjegt,l plick the device to check the PLC configuration.

W& LR T piicati AC Logic] =

== B @ o -

2)Click “Scan Network” to find 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

[ [mc-508 [0003] [z Wink
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

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

12
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|3 vevers I3
L]
st © ecoeple o G e i 2 @
A\
T @ x

p—

@]

imthis QO B0 Feanpey Frageam osded e macifed (Pull domnlond] ctuoe

4)After downloading the program, PLC will turn to the stopwstatus: click Debug to modlfy the PLC to
start status.

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.

oot
p— o
° L]
ol
¢ evees [
b © campe o G o
L
Fle Edit View Project Build Online Debug Tools Window Help
el & [ RN =] [T |#¥ | Application [Device: PLC Logic] ~ ©& €% M =
Devices -2 x Device canbus x ] CANopen Manager
S5 mew_project 1 -
=7 (1) Device [connected] (MC508) Generel General
=B pcioge =
B0 PLc Log Log Network e CAN
= (.7 Application [run]
(@D Library Manager CANbus TEC Objects Baud rate (kbitfs) 0

[#] FLc_PRG (FRG)
= [ Task configuration
= g MainTask

Status

Information
) EtherCAT Master_Leadshine. EtherCAT Task

&) pic PrE
=+ [ canbus (CANbus) Device name Device type Node-1D
3 Catopen Monase Caepen ) SR rsv-cmmes (vt eriointanio, ilsbersioet 8) 1

" Softhotion General Axis Pool

Watch 1

eot
—— | Scan Tevice Copy to project Close T rr—
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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=13 new_project 1
= pevice (Mcs08)

= B0 PLC Logic
=} Application
Library Manager
R pic_ere prE)

2 Task Configuration String for a ful text search | vender [<allvendors> ~
=¥ MainTask Name Vendor "
45] EtherCAT Master_Leadshine.EtherCAT Task (@ eMcaEC-67-..ColD5402) Festo
) pic_rrG (f) 1BDCAN CMZ CaNopen node_Softiotion CMZ Sistemi Elettronici
@ [ BDCAN CMZ CANopen node_SoftiMotion Encoder CMZ Sistemi Elettronici
=-(0 canbus (CANbus) [ EMDCAN Bonfiglol vectron MDS GmbH_Softotion Bonfiglali Vectron MDS Gmbt
T CANopen_Manager (CANoy (f) 1BMDCAN Bonfigiol Vectron MDS GmbH_Softhotion_Encoder  Bonfigioli Veciron MDS Gmbk
% SoftMotion General Axis Pool Cut [ mfranor Xtrapuls SoftMotion INFRANOR SAS
Copy [ nfranor Xtrapuls Softvotion indl, Encoder INFRANOR SAS
3 Paste (T 1sDEAN CMZ CaNopen node_Softiotion CMZ Sistemi Elettronici
Delete [ 1sDCAN CMZ CANopen node_SoftMotion Encoder CMZ Sistemi Eletironici
o [ isvz-cansoz Shenzen Leadshine Technolo
g (T 1sv2-canso20v24 Shenzen Leadshine Technolo
Properties... [ 1sv2-cansos0 Shenzen Leadshine Technolo
. ISV2-CANBOTS shenzen Leadshine Technolo
Add Object @
(T KEB Combivert_SoftMotion KEB Automation KG
Add Folder...
[ kB Stepless Technology SoftMotion KEB Automation K6
(5 e stepless Technology SoftMotion Encoder KEB Automation KG
Insert Devic: (i KEB_rmMotorB_PRO_ADV KEB Automation KG
Scan for Devices... ([ KeB_rMotorB_PRO_ADV_Encoder KEB Automation KG ©
Disable Device < >
Update Device... Group by category [] Display all versions (for experts only) [] Display outdated versions
Oy Edit Object @ mame:svz-cansozo
Edit Object With... Vendor: Shenzen Leadshine Technology Co. Ltd.
= : Categories: Remote Device -5
Edit IO mapping i = 1600000100, =10 f
Import mappings from CSV... Order Number: -
: Description: Imparted from ISV2-CANG020_V1.00.&ds
Export mappings to CSV...

Name |ISV27CAN6DZD

Action
@® Append device () Insert device (| Pluc

c= (O Update device

Append selected device as last child of
CANopen_Manager

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

Add Device Close

2) And user can modify the device off line configuration

= ) Eercat samoke_program Ll
- @ oo i [
= B Ac oo — NodeTn i s CANo-en
= 1 Apphcation
@ w08 [ Ensble e setings
8 tbrory v ] Enable SIMC preducing
+ ¥ memopRe i
- cartqurs Guardin
& T ot "
= sk Emergency (EMCY) TME
) Ethr AT Mster Leschine Ethercar Tock ||| EAMapen 1€ Qbiets Checks st sarmup
& ncms
st

T p——
3 50060 30 tgh somed 0]
it CAT Maste Jeasbhne (b CAT Mases Leat)
= @ Cxtn ()
B P
3 [t gz cameam) |

+ % SoftMoton General Ais Fool

formatica

2.5.PLC Sample Program Writing
2.5.1.Create Main Program

1) Interface introduction

Ele Edt View Project FBOAD/L Buld Online Debug Tools Window Help
=" =] AL R a G b (§ 8 Application [Device: PLC Logic] - Of = =
= e x| u pcere x
) tntsedtss S ) PROGRAM PLC_PRG
= 8l PcLoge
= Application
9 ey venager
] auc_prs e
= (@ Tosk Confignaton
= & ek
B e pms «

"3 Softiotion General Axis Pool [ |

®

T B with EN/ENO
s Assignenent
+ Jump
= Return
= nput
T Branch
W Eeote

Boolean Operstors

Math Operatars

other operators

Function Blacks.

Ladder Elements

©®

Yo
Toalox -4
General
= etwork
& e

R[HA [w0% @]
« >
T TRErRrGTE]; U MESESoet] X T X
Build + @ 0erraris) [® 0 waming(s) |@ 0 messageis) | % W
Description Project  Objet  Position
2 e [Ty o
TR r o

@ device configuration area

@ local variable definition area

@ programing area

15

@ project information are

® LD quick command bar

®toolbox

Froject vser: (nobocy)

20
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2) Click the “PLC_PLG”, to open programming interface, click the LD command icon to create
program.

s

Todann
B | - Geners
=] i Wetwerk
-
o

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

‘ I

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
@ G x

]

#

Scope Name Address Data type Initialization Comment  Attributes
1 @ var_GLOBAL global_variable_1 BOOL

Global variable can be called within all program body
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Devices

- 3 x

=3 Ethercat sample_program
= Device Mc508)
=8l PLC Logic
=1} Application
@ o
il Library Manager
=[] pLc_prc PRE)
i, acT
[¥] pLc_PRG_1 (PRG)
= @ Task Configuration
= @ MainTask
& pLc_PRG
2 SoftMotion General Axis Pocl

@ o x

’

Scope Name Address

L @ vAR GLOBAL  global_variable_1 BOOL

<

Data type Initialization Commen it Attributes

bF PcPre x

1
GVL.global_wariable 1

]!
U]

<
B PLc_PrRe_1 x

1
GVL.globel_wariable_l

nr
L]

2.5.3.Variable address definition

Definition format : <%address area> <prefix symbol> <number>. <number>
For example: %MX0.0, %1X0.0

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(L)
BYTE 8bit 0~255
WORD 16bit 0~65535
DWORD 32hit 0~4294967295
LWORD 64bit 0~(2*-1)
SINT 8bit -128~127
USINT 8hit 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°%~1.7976931348623158¢ %
STRING 8X N bit
WSRING 16 X N bit
TIME T#OMS~T#71582mA47s295ms
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
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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

¥ 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
==l Fthercat sample_program hall I
=[] Device (MC508) ~ Scope  Name  Ac
=B PLE Logic

=-1C} Application
m Library Manager
W PLC_PRG (PRG)

= @ Taskql &b Cut
=% mdBa 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 5y 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

Debug Tools MWindow Help

52 =] [ e 2 £ [T | ¥ | Application [Device: PLC Logic] + OF =
Devices v 3 B PLc_PrRG (@8 Task Configuration & MainTask x hd
=) Etercat sampie_program ~| | contguraton}

(i Device tncs08)

= B0 pLcLoge priority (0.31 )2 |2

Type

Library Manager
[ P "

Watchdog
[CJEnatle

4 Add Call X Remove Call [ Change Call | @ Move Up & Move Down | *=Open POU
POU Comment it
&) pic e

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 - CO

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

5= =1 M 1 Mpplicati
. Clean all
Devices
= =
=2 Ethercat_sample_program - 1
= m Device (MC508) local wvariable 1
nn
= PLC Logic s
=L} Application s
@ o

m Library Manager
=[] PLC_PRG (PRG)
b, acT
BF] pLc_PrG_1 (PRG)
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Then message window will note whether there are any errors in the program

5 Devices |[[) POUS <

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

Messages - Total 2 error(s), 0 warningfs), 0 message(s)
Build - [@ 1 error(s) [ 0 warning(s) [@ 0 message(s) | % 3

Description Project Object
~——Buid started: Application: Device. Application ——
Typify code. ..

Generate code.

© The assignment target s not specified Ethercat_sample_program ACT [Device: PLC Logic: Application: PLC_PRG]

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

Position

Network 1 /Operand "

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

[ PLC_PRGACT %

~|[Te
1| (e
local_variable_1 8 *
o i1
1o il
: +
k2] [100% &
< >
Messages - Total 2 error(s), 0 warning(s), 0 message(s)
Build - [& 1 error(s) [® 0 warning(s) [@ 0 messagers) | % 3
Description Project Object
rrrrrr Buid started: Application: Device. Applcation ——
Typify code...
Generate code...
©| The assignment target is not specified. Ethercat_sample_program ACT [Device: PLC Logic: Application: PLt

Buid complete — 1 errors, 0 warnings : No download possible
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3.Local Module

MC500 series PLC right side can extend maximum 32 10 modules (specific model please refer to
the 10 module catalog), after create the new project, have to add the local bus device before add the

module.

1) Right-click the “Dev1ce click “add device”, then select the “local bus master”,

click add device.

iR PLC_PRE

Fle Edit View Project FBO/DAL Build  Online
Bz & [
e 5 4 1+ i 1
Devices - X
=5 Ethercat sampie_program - 1
= Device (MC508
=2l pLC Logic | & Cut
=€} Applid Copy
@ Gy Paste
i b X Delete
= @ FL Refactoring
i
& L Properties...
={#4 Ta 1 Add Object
=-$ (3 Add Fold
Add
Update Device..
% softetion| [ Edit Object

@

Edit Object With...

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV...
Online Config Mode...

Reset Origin Device [Device]

Simulation

Name [Localfus_Master |
Action
@ Append device (O Update device -
String for a ful text search | vender [ <allvendors> ~
Name Vendor Version  Description *
= [0 miscellzneous
[ Free Protocol R5232 CaM Leadshine Technology Co., Ltd. 3,5.15.40
[ Free Protocol 5485 CoM Leadshine Technology Co., Ltd. 3.5.15.40
[ Free Protocol RS485-2 Leadshine Technology Co., Ltd. 3.5.15.40
[ Free Protocol RS485-3 Leadshine Technology Co., Ltd. 3.5.15.40
(i High Speed 10 Leadshine Technology Co., Ltd. 3.5.15.40
(i High Speed 10 Module Leadshine Technology Co., Ltd. 3.5.15.40
i} Leadshine Technology Co., Ltd.  3.5.15.40
[ Modbus Master RS232 COM Leadshine Technology Co., Ltd. 3.5.15.40
() Modbus Master RS485 COM Leadshine Technology Co., Ltd.  3.5.15.40
(B Modbus Slave R5232.COM Leadshine Technology Co., Ltd,  3.5.15.40
[ Modbus slave R5435 COM Leadshine Technology Co., Ltd,  3.5.15.40
(B Modbus slave Rs485-2 Leadshine Technology Co., Ltd,  3.5.15.40
(T Modbus slave Rs485-3 Leadshine Technology Co., Ltd,  3.5.15.40
(B Modbus TCP Slave Leadshine Technology Co., Ltd.  0.0.0.10
ﬂi ModbusCOM RS-232 Master Leadshine Technology Co., Ltd. 3.5.15.40
ﬂi ModbusCOM RS-485 Master Leadshine Technology Co., Ltd. 3.5.15.40
[ ModbuscoM Rs-485 Master2 Leadshine Technology Co., Ltd. 3,5.15.40
[ ModbuscoM Rs-485 Master3 Leadshine Technology Co., Ltd. 3,5.15.40 v
Group by category [ Display all versions(forexperts enly) [ Display outdated versions
ﬂi Name: LocalBus Master
Vendor: Leadshine Technology Co., Ltd.
Categories: -
Version: 3.5.15.40 f]
Order Number: -
Description:
Append selected device as last child of
Device
€ (You can select another target node inthe navigator while this window is open.)
2z

2) Then the device configuration area will show the local bus master, right-click it then select “add

device”. Select the 10 module which connected

=l Ethercat sample_program
=i m Device {(MC508)
=2 PLC Logic
C} Application
e
m Library Manager
= pLC_PRG (PRE)

EIS{ACT

@ P 1 (PRG}
= @ TaskCUnﬁguratlUn
= @ MairTask
&) PLC_PRG_1
& pLC_PRG
LocalBus_Master {Lg—"
m 4 Cut
2 SoftMotion General !
Copy
Paste
¥ Delete
Refactoring
Properties...

Add Object
Add Folder...

Insert Device...

Disable Device
Update Device...
Edit Object

Edit Object With...

Edit IO mapping

Import mappings from CSV...

Export mappings to C5V...

Name |00t

Action

(®) Appenddevice () Insert device (O Update device

tring for a full text search | vendor | <all vendors>

Name Vendor Version  Description

= [ Miscellaneous
[Hfpmoos ] M Leadshine Technology Co., Ltd.  3.5.15.40
[ proo18p Leadshine Technology Co., Ltd.  3.5.15.40
[ proo16R Leadshine Technology Co., Ltd.  3.5.15.40
[ prooz2 Leadshine Technology Co., Ltd.  3.5.15.40
([ PMoD3aN1  Leadshine Technology Co., Ltd.  3.5.15.40
(@ pMoozaN2  Leadshine Technology Co., Ltd.  3.5.15.40
[ pm1z00 Leadshine Technology Co., Ltd.  3.5.15.40
[ pris1s Leadshine Technology Co., Ltd.  3.5.15.40
[ puz200 Leadshine Technology Co., Ltd.  3.5.15.40
[ Pmz2001 Leadshine Technology Co., Ltd.  3.5.15.40
(@ pmz2002 Leadshine Technology Co., Ltd.  3.5.15.40
([ pMao00sly  Leadshine Technology Co., Ltd.  3.5.15.40
[ PMADS00IY  Leadshine Technology Co., Ltd.  3.5.15.40

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

[  name:PMo016
Vendor: Leadshine Technology Co., Lid.
Categories:
Version: 3.5.15.40
‘Order Number: =
Description:

Append selected device as last child of
LocalBus_Master

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

Close
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3.1.Local Module Configuration

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.

MC500 series PLC programming manual

Hle Edit View DBroject Buld Online Debug Tools Window Help

E== =] R 3" | ¥ | Application [Device: PLC Logic] + &5 X o |HE|=
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 value

Analog input type

Internal variable range

0

-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

~NOoO OB~ WN| -

-20mA~20mA

-32000~32000

PCI-Bus IEC Objects Parameter Type Value Default Value Unit  Description
Internal Parameters 7 @ LocaBusSiave Info
# Slaveaddr BYTE i 0
Internal If0 Mapping # SlaveNodeID dword 1627389989 1627383989
= & ADOconfig
TEIE % Index UINT 168000 1628000
e @ Sublndex UINT 16£01 16#01
# Data_Buffer UINT 0 0
# Data_Size UINT 1 1
=~ 4 AD1config
@ Index UINT 168000 16%8000
@ sublndex UINT 16502 16502
& Data_Buffer UINT 0 0
@ Data_Size UINT 1 1
= & AD2config
& Index UINT 16£8000 16%3000
@ Sublndex UINT 1603 16%03
# Data_Buffer UINT 0 0
# Data_Size UINT 1 1
= @ AD3config
& Index UINT 168000 1658000
@ Sublndex UINT 16204 16504
# Data_Buffer UINT 0 0
# Data_Size 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
@ Sublndex
@ Data_Buffer
# Data_Size
=~ & AD2 filter config
@ Index
@ SubIndex
@ Data_Buffer
4 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 please

refer to the below table.

UINT
UINT
UINT
UINT

UINT
UINT
UINT
UINT

UINT
UINT
UINT
UINT

UINT
UINT
UINT
UINT

1628001 16#8001
16201 16201

4 4

1 1
1628001 1628001
16202 16202

4 4

1 1
1628001 1628001
16£03 16403

4 4

1 1
1628001 16#8001
16404 16404

4 4

1 1

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 16£3000 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.

PCI-Bus IEC Objects Parameter Type Value
= & DAOen
Internal Parameters
% Index UINT 168001
Internal /0 Mapping # SubIndex UINT 16#01
@ Data_Buffer UINT 1
Status # Data_Size UINT 1
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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 value Channel state
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 = % DAO state when link lost
o Index UINT 16¥8002 16#8002
Internal /O Mapping & SubIndex UINT 16201 16201
# Data_Buffer UINT 0 0
Status % Data_Size UINT 1

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.

= DAD value when link lost
@ Index UINT 1648003 16£8003
i SubIndex UINT 16#01 16201
@ Data_Buffer UINT 12000 0
# Data_Size UINT 2 2
= i DA1value when link lost
@ Index UINT 1648003 16£8003
i SubIndex UINT 16#02 16202
@ Data_Buffer UINT 0 0
@ Data_Size UINT 2 2
= % DAZ value when link lost
@ Index UINT 1648003 16£8003
i SubIndex UINT 16#03 16203
@ Data_Buffer UINT 400 0
@ Data_Size UINT 2 2
= i DA3 value when link lost
@ Index UINT 1648003 16£8003
# SubIndex UINT 16404 16204
@ Data_Buffer UINT 27200 0
@ Data_Size UINT 2 2
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4.High Speed Counter Configuration

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 107, click add device.

Devices PR i Add Device

= '3 Ethercat sampis_program
=-{f) Device (MCs08)
=& rcLogc
=} Application
@ cn
m Library Manager
[H pLc_pr (RE)
= [ Task Configuration
=58 Task
] EtherCAT_Master_Leadshine EtherCAT_Task
@] pLC_PRG
[ Localbus_Master (LacalBus Master)
= [ EtherCAT Master_Leadshine (EtherCAT Master Leadshine)
= @) E1P_EC1000S (ELP-EC10005(COE))
HgP SW_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
"3 SoftMotion General Axis ool

Name |H|gh_5pead_]0

Action

(® Append device (O Update device

[String for & full text search | Vendor | <all vendors> v

Name Vendor Version  Description A

=~ [l Miscellaneous
[ Free Protocol RS232 COM
(T Free Protocal RS485 COM
[0 Free Protocol RS485-2
[ Free Protocol RS485-3

td.  3.5.15.40
td, 351540
td.  3.5.15.40
td, 351540

Leadshine Technology Co.,
Leadshine Technology Co.,

Leadshine Technology Co.,

Leadsfine Technology Co.,

[Afiohspced1o | Leadshine Technology Co., Lid.  3.5.15.40
(4 Hiigh Speed 10 Module Leadshine Technology Co., Lid.  3.5.15.40
m LocalBus Master Leadshine Technalogy Co., Ltd. 3.5.15.40
(7 Modbus Master RS232 COM Leadshine Technology Co., Ltd,  3.5.15.40
[ Modbus Master RS485 COM Leadshine Technalogy Co., Ltd,  3.5.15.40

[ Modbus Slave RS232 COM
(M Modbus slave Rs485 CoM
[ Modbus Slave RS485-2
(T Modbus Slave Rs485-3

td, 351540
td, 351540
td.  3.5.15.40
td, 351540

Leadshine Technology Co.,
Leadshine Technology Co.,

Leadshine Technology Co.,
Leadshine Technology Co.,

[ Modbus TcP Slave Leadshine Technology Co., Ltd.  0.0.0.10
(£ ModbusCOM RS-232 Master Leadshine Technology Co., Ltd.  3.5.15.40
[ ModbusCoM Rs-485 Master Leadshine Technology Co., Lid.  3.5.15.40

[ ModbusCOM RS-485 Master2  Leadshine Technology Co., Lid.  3.5.15.40
[ ModbusCOMRS-485 Master3  Leadshine Technology Co., Ltd.  3.5.15.40 v

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

[  mame:High Speed 10
Vendor: Leadshine Technology Co., Ltd.
Categories: <
Version: 3.5,15.40 g
Order Number: * -
Description:

4.2.Configure the high speed counter parameters
Double-click “High Speed I0”, into the “internal parameters” interface

1) Enable the high speed counter, modify “High In IO Mode 0”=196611 to enable the counter0,

when need user need to enable other counters, please modify the value of “High In 10 Mode”.

Parameter Type Value Default Value Unit  Description
% Vendor STRING ‘Leadshine Technelegy Co., Ltd.' 'Leadshine Technolegy Co., Ltd.' Yendor of the device
@ Model Name STRING 'High Speed 10" 'High Speed I0' Description of the Device
= % H5_IO_Mode_0
l @ High In IO Mode 0 DINT 196511 ] 0
@ High Out 10 Mode 0 DINT 0 0
# High In 10 Mode 1 DINT ] 0
# High Qut 10 Mode 1 DINT 0 0
@ High In I0 Mode 2 DINT 0 0
& High Out 10 Mode 2 DINT 1] 0
@ High In IO Mode 3 DINT 0 0
@ High Out 10 Mode 3 DINT 0 0
@ High In IO Mode 4 DINT ] 0
# High Qut 10 Mode 4 DINT 0 0
@ High In IO Mode 5 DINT 0 0
@ High Out I0 Mode 5 DINT ] 0
@ High In IO Mode 6 DINT 0 0
@ High Out 10 Mode & DINT 0 0
# High In IO Mode 7 DINT ] 0
@ High Qut 10 Mode 7 DINT 0 0
+ § H5_I0_Mode_1
@ Axis_Name_0 STRING 'LS_Axdis_0' LS_Axis_0'
& Axis_Name_1 STRING LS _Axis_1' L5_Axis_1'
@ Axis_Name_2 STRING 'LS_Axis_2' L5 _Axis_2
@ Axis_Name_3 STRING 'LS_Axis_3 LS_Axis_3'
& Axis_Name_4 STRING LS _Axis_4 L5_Axis_4'
@ Axis_Name_5 STRING 'LS_Axis_5' ‘L5 _Axis_5'
@ Axis_Mask UINT 1 0
Latch Mask UINT. 0 0
| % Counter_Mask UINT 1 ] 0
@ Cmp_Mask UDINT 0 0
& Pwm_Mask UDINT ] 0
E % Ioin_Mask DWORD 3 ] 0
% Ioout_Mask DWORD 3 0
*- § Axis_0_Pulse_FPGA_Config
+- 4 Axis_0_Spedal_IO_LTC_Info
+- @ Axis_1_Pulse_FPGA_Config
*- § Axis_1_Special_I0_LTC_Info
+- 4 Axis_2_Pulse_FPGA_Config
+ 1 Axis_2_Special I0_LTC Info

A
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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” value “loin Mask” value
Counter0 2°=1 2%%21=3
Counter 1 21=2 2°723=12
Counter 2 2°=4 2%2°=48
Counter 3 2°=8 2°727=192
Counter 4 2°=16 2%72°=768
Counter 5 2°=32 21%211=3072

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) 0
Pulse+direction
Single phase
CW/CCW
A/B phase
A/B phase(double)

Gl PWIN -

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

*- @ Mxds_3_Spedal_I0_LTC_Info

*+ @ Axis_4_Pulse_FPGA_Config

| Internal /O Mapping +-  Axis_4_Spedal_I0_LTC_Info
*+ @ Axis_5_Pulse_FPGA_Config

Status + @ Axis_5_Spedal_I0_LTC_Info

® G HSPWM 1

*- @ HSPWM 2

*o g HSPWM 3

*- @ HSPUM 4

*- g HSCMP 1

+ P HSCMP2

+- P HSCMP 3

* G HSCMP 4

+- P HSCMP 5

* § HSCMP 6

*- @ HSCMP 7

*- @ HSCMP 8

+ P HSCMP O

*- @ HSCmp2d 1

+ 9 |HS counter 1

*- § HS counter 2

* § HS counter 3

*- @ HS counter 4

* 6§ HS counter 5

*-  HS counter 6

| Internal Parameters

Information

= @ HS counter 1
# Counter_Channel DINT 0 1]
@ Counter_PresetInputhum DINT 1 -1

{ # Counter_SetiWorkMode UDINT 0 o ]

@ Counter_Dir UDINT 0 i}
# Counter_CountMode UDINT 0 o
& Counter_MaxValue DINT 21474... 2147433647
# Counter_MinValue DINT -2147... -2147483548
@ Counter Touch Probe Find DINT 1 -1
@ Counter Touch Probe Pin1 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

+- @ 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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5.Serial Port Communication

MC500 series PLC configured 2* RS485 port and 1*RS232 port, as the follow picture show
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TEd| - R ]| R
| e e .
_[1”: | sl 485 v || ass
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e | || ™ - ﬁ - v
o e F ] v B ' : NC
woll |- | >
n == H v o |l ™0
@ i L v o || rxo
—E o e I GND ' : ' GND

5.1.RS485 Communication wiring

MC500 series PLC COMO and COM1 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.

120/Q
L

(a5 se5-aw)

Master Slave 1 Slave N
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5.2.Modbus-RTU Communication configuration
5.2.1.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

e e
A

| | LS_BasicModule.compiled-library-ge33.compiled-library COMPILED-LIBR...
COMPILED-LIBR...
COMPILED-LIBR...
COMPILED-LIBR...

COMPILED-LIBR...

| | LS_SysLib.compiled-library-ge33.compiled-library

| | LS_UtilsLib.compiled-library-ge33.compiled-library

| | ModbusMaster_Eng.compiled-library

|| PMC_BasicModule.compiled-library-ge33.compiled-library

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

7 Pmon1s [ Pmaooo4y @ e i Library Manager x
|E3 Add Library Delete Library [ Properties Details | 5] Placeholders | (fifl Library Repasitory @ lcon Legend... %) Summary...
Libraries used in application Device.Application’
Name MNamespace Effective Version
£ |8 s ENSE

rq

Il <]

L]

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

Libraries used in application Device.Application’

Name
Company
- Application
Intern
LeadshinePAC
LeadShinePMC
LeadSys
System
Use Cases
: = ( )
Contents of selected library LS_ModbusMasterlib, 0.0.0.1(Leadshine Technology Co  Details about s [ |LS_MudbusMastrlib Leadshine Technology Co.Ltd
= H L5 ModbusMastenid, 0.0.0. 1 (Leadshine Technology Co.ltd) = | Decumentation
#-2 put
£ LS_ModbusMaster
Cancel

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 L5_ModbusMaster 0
master_enable LS ModbusMaster
11 EN a ENOF——————
modbus_config —SarstModbusConfig ®xError [~ error_status
communication configuration —|stSerialCommunicationPara ErrorID [~ error_ID
modbus_command quantity —|byModbusConfigNumber
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About the function box description please refer to the follow contents.

Name Description Data type Range Initialization
arstModbus Moebus communication | ARRAY[0..127] OF i i
Config config ModbusConfig
stSerialCom Serial port SerialCommu
s communication o - -

municationPara nicationPara

parameters

. Modbus command

byModbusConfig | 2ntity maximum 128 | BYTE 0-128 |0
Number ) .

configurations

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

arstModbus Config (modbus communication configuration structure)

usiAddress : USINT :=1; //Slave ID

usiFunctionCode : ModbusFuntionCode :=Read_Coils; //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

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_Coil := 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
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5) Configure the communication parameters initialization.

i) LUbrary Manager @  Redundancy Configuration & MainTask & Task fg PLC PRG.ACT B PLc_PrG 1 fH pLc_PRG X -
v+ 8 X PROGRAM PLC_PRG
" Scope  Name Address  Data type Initialization Comment Atiributes 0
5 % VAR  local_variable_1 BOOL
?| % VAR  LS_ModbusMaster_0 LS_ModbusMaster
4 VAR master_enable BOOL
i # VAR modbus_config ARRAY [0..127] OF ModbusConfig /
S| & vaR  communication_configuration SerialCommunicatonPara l:l -
g & VAR modbus_command_guantity BYTE
7| # vaR  error_status BOOL
P VAR error_ID ModbusMasterErrorCode
< >
=
B PLc_PRG.modbus_master_configuration x -
1 1S_ModbusMaster 0
master enable LS ModbusMaster
1 [ EN - ENO|
modbus_config —arstMedbusConfig xError — error_status
communication_configuration —|stSerialCommunicationPara  ErrorID —error_ID
modbus_command_quantity —|byModbusConfiglunber

Variable Initialization

Expression Init value Data type Comment
= communication_configuration SerialCommunicationPara
= udiPort 3 UDINT Serial port.3: COMD;4: COM1 =
udiBaudrate 115200 UDINT Baud rate
udiPARITY COM.PARITY.EVEN COM.PARITY Parity
udiStopBits COM.STOPBIT.OMNESTOPBIT COM.STOPBIT Stop bit
__ udiTimeout 1000 UDINT Time out, Unit: ms
; udiByteSize 8 UDINT Data bit
T

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

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. Cancel

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
£
o

EI?‘ PLC_PRG.modbus_master_configuration »

1 L5_ModbusMaster 0
master_enable LS ModbusMaster
{1 EN B ENO
modbus_config —=arstModbusConfig ®xError — error_status
communication configuration —|stSerialCommunicetionPara ErrorID—error_ ID
modbus_command_guantity —{byModbusConfigNumber
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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
Expression Init value Data type Comment Lo
e = modbus_config ARRAY [0..127] OF ModbusConfig E
A + | modbus_config[0] ModbusConfig
+ modbus_config[1] ModbusConfig
| +- 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[5] 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 fram the default are displayed in bold letters.
g:lf::‘?‘::Ev;‘r‘;:slgly‘vnaTLtl:;ea?;pdhig[tJ‘Ivalynelﬂ?I';Zdr-emammg values 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 A
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[s] 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 defau\_t are Qisp_layed inbald letters.
g:lf:i‘?':::?l‘rﬁsl:l;"vl?lfiea?épdhlcslgralynelz?ITI;Zdr.emammg walues are set to the default valus. Cancel
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5.2.2.Modbus Slave Station Configuration
1) Add the slave device to configure MC500 series PLC as slave station.

il Add Device

Name |Mudbus_5lave_R54ES_COM

Action
(® Append device

(O Update device

String for a full text search

‘ vendor | <All vendors>

Name

= [ Miscellaneous
[ Free Protocol RS232 COM
[ Free Protocol RS485 COM
[ Free Protocol RS485-2
[ Fres Protocol RS485-3
() High Speed 10
[ High Speed 10 Module
[ LocalBus Master
[ Modbus Master R5232 COM
() Modbus Master R5485 COM
[ Modbus Slave R5232 COM

[ Modbus slave Rs485-2

[ Modbus Slave RS485-3

[ Modbus TCP Slave

[ ModbuscoM RS-232 Master
[ ModbuscoM RS-485 Master
[ ModbuscoM RS-485 Master2
[ ModbuscoM RS-485 Master3

1) [Modbus Slave Rs485 CoM Leadshine Technology Co.,

Vendor

Leadshine Technology Co., Ltd.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
Leadshine Technology Co., Ltd.

Leadshine Technology Ca.,

Leadshine Technology Ca.,

Leadshine Technalogy Ca.,

Leadshing Technology Ca.,

Leadshine Technology Co.,

Leadshine Technology Co.,

Leadshine Technology Ca.,

Leadshine Technology Ca.,

Leadshine Technalogy Ca.,

Leadshine Technology Co.,

Leadshine Technology Co.,

Leadshine Technology Ca.,

Leadshine Technology Ca.,

Leadshing Technology Ca.,

Leadshine Technology Co.,

Version

3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
0.0.0.10

3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40

Description  ~

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

[  mame:Modbus Slave R5485 COM

=il Ethercat sample_program

=[] Device (MC5E0E)

=Bl PLC Logic

=1L} Application

@ o

m Library Manager
=[] pLC_PRG (PRG)

hey acT

E';" modbus_master_configuration

BF) PLC_PRG_1 (PRG)
= @ Task Configuration

< @ MairTask

H] PLC_PRG_1

= @ Task

H] PLC_PRG
= m LocalBus_Master (LocalBus Master)

[ PMo01s PMOD1E)

Categories:
Version: 3.5.15.40
Order Number: =
Description:

Vendor: Leadshine Technalogy Co., Ltd.

Device

Append selected device as last child of

[ PMaDDD4TV (PMAODOATY)

[ [Modbus_Slave_RS485_COM (Modbus Slave RS485 COM) |

2 SoftMotion General Axis Pool

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

Add Device

Close

2) Configure the slave station parameters.

PCI-Bus IEC Objects Parameter Type
| Internal Parameters # Vendar STRING
# Mode Name STRING
Status = @ Vendor
# SlavelD T
O $ FramelntervTime TME
@ Timeout TIME
# Baudrate UDINT
 ByteSize UDINT
@ StopBits UDINT
@ Parity UDINT
% Data_Mode WORD
= 4 modbus slave Device diag
@ Baselnfo BYTE
# FaultofSlaveFlag BYTE
 ErrorCode BYTE

Value
‘Leadshine Technalogy Co., Ltd.'

‘Modbus Com Slave'

5.2.3.Modbus Variable Address
MC 500 series PLC include Q type ,I 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:
QB0 = (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

Default Value Unit
'Leadshine Technology Co., Ltd."

"Modbus Com Slave'

Description
wendor of the device
Modbus Slave Com Port

Wendor of the device

modbus slave Device diag

Bitwise Bytewise Wordwise DWordwise Bitwise Bytewise Wordwise DWordwise
addressing addressing addressing addressing addressing addressing addressing addressing
QXo0.0 MX0.0
QX0.1 MX0.1
QX0.2 MX0.2
QBO QwWo QD0 MBO MWO0 MDO
QX0.3 MX0.3
QX0.4 MX0.4
QX0.5 MX0.5
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QX0.6 MX0.6

QX0.7 MX0.7

QX1.0 MXL1.0

QX1.1 MX1.1

QX1.2 MX1.2

QX1.3 MX1.3
QBL MBL1

QX1.4 MX1.4

QX15 MX1.5

QX1.6 MXL1.6

QX1.7 MX1.7

QX2.0 MX2.0

QX2.1 MX2.1

QX2.2 MX2.2

QX2.3 MX2.3
QB2 MB2

QX2.4 MX2.4

QX2.5 MX2.5

QX2.6 MX2.6

QX2.7 owt MX2.7 MWL

QX3.0 MX3.0

QX3.1 MX3.1

QX3.2 MX3.2

QX33 MX3.3
QB3 MB3

QX3.4 MX3.4

QX35 MX3.5

QX3.6 MX3.6

QX3.7 MX3.7

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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5.3.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.
5.4.Ethernet/IP Communicating

5.4.1.Configuring PLC As Master Station

5.4.1.1.Add The Drive As Slave Station

1) right-click the “device” click “Ethernet/IP”, then select the Ethernet port.

MC500 series PLC programming manual

Fle Edit View Project Build Online 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

=) ethematio_sample_project -

=[] Device (MCs08) &=
= B FLc Logic (@) Append device (0 Update device

= £} Application

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

"3 SoftMotion General Axis ool

* ¥ 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 ﬁ’
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 [/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

LI % 45

Devices > b X
=4 ethernetin_sample_project &
=-[f Device (MC508)
=-E PLC Logic
=-1C} Application
m Library Manager
9 pLc_PRG (PRE)
= @ Task Configuration
=& MainTask
& PLC_PRG
m Ethernet (Ethernet)
% SoftMotion General Axis Pool

5} Application [Device: PLC Logic] ~ @ S

Name |EtherNEt_IP_S:anr|Er

Action

(@ Append device () Insert device () Update device

|Smng for a full text search | Vendor | <Al vendors>

~

Name Vendor
= m Fieldbuses
= == EtherNet/IP
4+ = EtherNet/IF Local Adapter
= == EtherMNet/IP Scanner

m EtherMet/IP Scanner 35 - Smart Software Solutions GmbH

+- Wil Modbus

Version

4.2.0.0

+ - # profinet 10

<

Description

EtherNet/IP Scal

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

ml v
Fle Edit View Project Buld Onlne Debug Iools Window Help
1@ H @ o AL R 7Y §  # | Application [Device: PLC Logic] ~ 05 & , g [ IS
Deiers B X|| @ cteret | Omiee (] Eheher P scame @ s apser x
= ) ethermesp sampie_praject = =
: P General Find Filter Show all S e add annel..
1) Device [connected) (uCsns)
< Bl A loge Comections Variable Mapping Channel Address  Type Current Value Prepared Value Unit
- 1} Application [run] = [ Extusive Owner
(D brary Manager Assemblies =% Last Ervor Code &ws 1 %10 umT 16eszE
] e prs pRg) “ Status Word Axs 1 vt 150618
= (@ Tosk Configration e - %m1 16#D000TEA
= O EpsameOT s < w2 1620000000
8] Ethetiel P Scarner10Cyde W ) 15507000000
2 6@ oiPsameseceTak |m=—v-=uv 70 Mapping o o w4 16500000100
&) Ethetiet JP _Scarmer.ServieeCyde % Hode of Operaton Digley As 1 %1W10 1820001
= O ManTask Eheel/IP JEC Objects " Target Positian Axis 1 %QDY 15500000000
P e Prafie Yeloaty Axs 1 %01 16500000000
e Profie Acceleration Aws 1 %QD2 16800000000
- artiat P _Scanner (Eshartiat/IP Scanvier) Information "y Profie Deceleraton A 1 %03 16200000000
@ a3 sz @sarson “ % Terget oty Axis 1 %qps 15500000000
3 Softotian General Axis Pocl "o Home Methad Axs | %GB 15200
"y Mode of Operation Aws 1 %821 18200
= "r Control Word A 1 QWL 1690000
& = Create new variable = =Mapto sisting varisble
Vietch 2
Expression Application Type Valve
Deices [ (Y <

Device user: Anamymous

Lastbuld: @0 © 0 Precmple o/ i RUN Pragram lasded Frogram unchar
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3) Using the auto scanning function find the device or add the device manually to the project

Deseription

or Gode A 1

Status WWord Axs 1
Actual Posison Axis1

Actual velocty aois1

Miode of Operation Display Ais 1
Targat Positan A

Prafie Velocity Axis1

Prafile Acesleration A1

Prafis Daceleraon Axs |

Target Veloaty Ass 1

Miode of Operaon dois 1

Contr

Vierd Axis 1

Prepared value Execution point

ged

2 Q
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4) Download to PLC then create the control program.

Fle Edit View Project Buld Online Debug Tools Window Help
5
i

Onl
feEse %)

[ (9| B | Application [Device: PLC Logic] ~ OF £ =

Devices > 3 x [ Ethemet x| [ Device (] Etherdet_1P_Scanner
= ') ethemetin_sample_project -
=0 Devee comected (vCs08) Serer! Newwork nerface Browse..
= Bl pLcLodic Log IP address 192,188 . 1 . 3
=} Application
(i) Lrary Menager T Subnet mask 255 . 255 . 255 . O
B pLc_PrG (PRE) Default gateway 0 .0 .0 .0
= [ Tosk Confguration Ethemet Device /0 Mapping

[] Adjust operating system settings

=g ENIPScanneriOTask

8] EtherNet_IP_Scanner.IOCydle
= ENIPScannerServiceTask

8] EtherNet_IP_Scanner,ServiceCycle Smmat] Toss

= & MarTask Device name  Device type IP Address  Serial Number

@] PLC_PRG CL3_EIPE0?  |CL3-EIFSO7(Major Revision=1841, Minor Revision = 16%#1)  192.168.1.17 100 (16464)

= Ethernet Ethernet)
[ Ethernet_IP_Scanner (EtherNet/IP Scanner)
" Softiotion General Axis Pool

S s w
Messal mraiant

Down  Scan Device Copy to project Close

Deschprom

4 core dump created on the 2023/5/11 9:01:32 for the application ‘Appiicatin is avaiiable on the device.
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6.EtherCAT Configuration

6.1.0verview

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.

6.2.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
Sl =S dh 4L 4% A5 M 9 PR | @ CODESYS Installer... - Of
[ Library Repository...
Devices >~ 0 X ﬁ Device Repository...
=3 Ethercat sample_program Y| @ [#] Visualization Style Repository...
= Device (MC503 T
ﬂi@[l chU: . ) [l License Repository.. tialization Co
= ogic . .
) i OPC UA Information Model Repository...
=7 Application )
@ on u Llce.nse Il\-1anager...
m Library Manager ©| Device License Reader...
f¥) pLC_PRG (PRE) Customize...
= @ Task Configuration Options...
=g Task Import and Export Options...
£
8] pLepre — Scripting y b/
m LocalBus_Master {LocalBus Master) Edge Gateway N
‘$ SoftMotion General Axis Pool . T

2) Click install ,then find the device description file to install

%® Device Repository

Location | System Repository P Edit Locations...

{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

|Sh'ing for a full text search Vendor | <all vendors s ~ Install...
MName Vendor Version Description
+ m Miscellaneous
E + m Fieldbuses =
Ed Q HMI devices
+- [0 PLcs
. X Renew Device
+ 9 SoftMotion drives Repository
~
R =k =5 Fo
XML 3=
= xml file for EtherCAT AC Serva Drive_V1.10.xml XML 308 4,
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" Location  System Repository ~ Edit Locations...
{C:\ProgramData\CODESYS\Devices)
Installed Device Descriptions
String for a full text search Vendor | <all vendors> v 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 R v D
) ELSEC1500(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

6.3.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

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

Bed S L ) e 3 Application [Device: PLC Logic] ~ @8 %
i 1 W . e (e~ I .

Devices

=] Ethercat sample_program

= m Device (MC508) Name |Eﬂ'|erCAT_MastEr_Leadshine =
= B0 PLCLogic Action
£} Application (@) Append device () Update device
@ on |St|'u1g for a full text search | Vendor | <All vendors> -
m Library Manager
@ PLC_PRG (FRG) Name Vendor Version De
= @ Task Configuration * [ Miscellanecus
=38 Task = [0 Fieldbuses
&) pLC_PRG +- 6N CANbus |
[# LocalBus_Master (LocalBus Master) = ol EtherCAT
"3 SoftMotion General Axis Pool =" bk Master
ﬂj CXxxxx internal EtherCAT Master 35 - Smart Software Solutions GmbH 4.2.0.0 CXx|
m EtherCAT Master 35 - Smart Software Solutions GmbH 4,2,0.0 Ethe
ﬂj |Eﬂ'|erCa'-\T Master Leadshine 35 - Smart Software Solutions GmbH 3.5.9.50 Ethe
ﬂj EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 4,2,.0.0 Ethe

+.- BB Ethernet Adapter

+- == EtherNet/IP

£l ﬁ Home&Building Automation
+ W Modbus

+- 2 Profinet 10

+- 8 sercos

< >

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

m Name: EtherCAT Master Leadshine
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master ]
Version: 3.5.9.50 ﬁ’
Order Humber: =
Description: EtherCAT Master SoftMotion. ..

Append selected device as last child of
Device

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

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

= {3 Ethercat sample_program -

=@ pevice (vCs08) General Autoconfig master/slaves EtherCAT—.A"
= B0 pLcLogic
& Apphoats Sync Unit Assignment EtherCAT NIC Setings
=L} Application
@ on EtherCAT /O Mapping Destination address (MAC) Broadcast [ ] Redundancy

i Library Manager Source address (MAC)
E PLC_PRG (PRG) EtherCAT IEC Objects

=& Task Configuration

Network name

= Task
&) EtherCAT_Master_Leadshine EtherCAT Task
3] pLe_FRG
[ Localus_Master {LocalBus Master) 000A35000122
(i) EtherCAT Master_Leadshine (EtherCAT Master Leadshing) O00A3BZZEETD e
"3 SoftMaotion General Axis Fool 6243BBDCI9A5  ush0

000000000000 =i 0

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

Scan D

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

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

6.4.1.General Configuration

Fle Edit View Droject Buld Online Debug Tools Window Help

el & w [ I R [§ | | Application [Device: PLC Logic] ~ ©F 3 =
Devices > 0 X ¥ pc_Pre [  EtherCAT_Master_Leadshine [ pevie € ELP_EC10005 X
=5 Ethercat sample_program =

g - o General Address Additional

=i Device (MC508) Eth CAT——."

= B PLC Logic AutoIncaddress o = [ Expert settings er .
a9 Process Data
=1L} Application EtherCAT address 1001 B [] optional
@ o Startup Parameters

Distributed Clock
) Library Manager
EtherCAT /O Mapping

[ pLc_prG (PRG) Select DC DC-Synchron v
=
;Sk Configuration EtherCAT IEC Objects Enable sync unit cycle (ps)
=g Task
= Synco
8] EtherCAT_Master_Leadshine.EtherCAT_Task Status
Enable Sync 0
] pLC_pRG o
i Sync unit cycle 2000 0 el time (s
[ Localbus_Master (LocalBus Master) Information x1 =] Cydetime p
=[] EtherCAT_Master Leadshine (EtherCAT Master Leadshine) User-defined o 2| shifttime (us)
ELP_EC10005 (ELP-EC10005(COE
® - @ (cos) Syncl

3 softMotion General Axis Pool
Enable Sync 1

Syncunitoyele  [yq 3 Cydetime (s

User-defined o = Shift time (ps;
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6.5.Process Data Object ( PDO )

Fle Edit View Project Buid Oniine Debug Tools Window Help

B &0 [ LR =] [0 | | Application [Device: PLC Logic] ~ ©F X
Devices v 2 x [ PLCPRG (@ EtherCAT_Master_Leadshine @ Device ) ELP_EC10005 X

=) Etercat_sample_program

enera Selactthe Outputs Selectthe Inputs
=@ Device (vCs08) General i i3
— ) PLc Looe Name. Type Index Name Type Index
Process Data ¥ 16#1600 Receive PDO 1  16#1A00 Transmit PDO 1
=) Application
@ on | [S— Controlvord UNT 162608000 Last emorcade UNT 16es03E00
Prefiletarget position DINT tems07ann status vord UNT 16s6041:00
i) Library Manager oot oot o
e appin Touch Frobe Function UNT tessten Modes of perstion s SNT  16s6061:00
o o) EtherCAT /0 Mapping 2 ooy
16#1601 Receive PDO 2 Actual matorposition DT 16%6084:00
= 15 Task Contguraton EtherCAT IEC Objects
B o i Controlvord UNT 162608000 Toueh probe Status UNT 1626089:00
&
Trget veloci DINT  16260FF00 Touch probe post pos value DINT 16#608A00
8] EtherCAT_Master L eadshine. EterCAT Task Status g o probepostp
Toraue offset N sesste200 Digitalinputs UDINT  16260FD:00
8] puc_prG
Information Modes of speration USINT 1626060:00 16#1A01 Transmit PDO 2

(@ LocalBus_Master (LocalBus Master)

16#1602 Receive PDO 3
= (i EtherCAT_Master_Leadshine (EtherCAT Master Leadshine) #

) ELP_EC10005 (ELP-£C1000S(COE) Contralverd UINT | 1eksoante
% Softoron Genera asPool Trget Torque N 16260700
Torqueslope UDINT  1626087:00
Mades of operation USINT 1626060:00
16#1603 Receive PDO 4
Control word UNT 162604000
Homing method SNT 162605800
Homing velocity (Fast) UDINT  16#6000:01
Homing velocity (slow) UDINT  1626090:02
Homing acceleration UDINT 166094200
Homing offset DINT 16560700
Mades of operation USINT  1626060:00

6.5.1.Starting Data Object (SDO)

Project Buld Online Debug Tools Window Help

[ =] [T | # | Application [Device: PLC Logic] ~ C

Devices > & x| M Pcrre ([  EthercAT_Master_Leadshine Device  E1p_EC10005 X
=1 Edhercat_sample_program =

jﬂi = o J’;g' General e Add [ Edit X Delete_# MoveUp @ Move Down

=@ pevice (vcs0s)

=Bl pLc Logic FoEmEE 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
@ on Startup Farsmeters

i) Library Manager
PLC_PRG (PRG)
={#f Task Configuration
=g Task
] EtherCAT Master_Leadshine. EtherCAT Task Status
) pLc_PRG
[ Localbus_Master (LocalBus Master)
= [ EtherCAT Master_Leadshine (EtherCAT Master Leadshine)
) £.p_EC 10005 (ELP-EC1000S(COE))
2 SoftMotion General Axs Pool

EtherCAT /0 Mapping

EtherCAT IEC Objects

Information

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

Project  Build  Qnline Tools Help Y
“eLee e L€ Logid + & < "
cax W EtCAT Mastr Lescine | ) Devee | @ ELP_EC10005 x -
L Find Filter Show -

Mapping  Channel

) Apphcation ‘' Conrtwort o
‘" oo e tget e
‘e i TouhPrabe Rurcton
®) Ac o R0 ‘ e oot e code
‘v i p—
“w Modes of comtaton daay
adine EtberCAT _Tock 200z ‘v Actus motor poaton
‘4 TouehPrebe stsns
3 Localus paster (Locabus Mastar i opsense ‘Y Touch prebe post pas vake
) EmurCAT Master Lewbtine (EerCAT Master oo v Ol routs Dgalrous
o 05 (1P £C 10005(COE]
2. Softoton Geresal Avs Poct
S MRS Always weaevanabies [Enabled  (Swers s yde k)

6.6.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
&) pLC_PRG
m LocalBus_Master (LocalBus Master)
= m EtherCAT_Master_Leadshine (EtherCAT Master Leadshine)
@ ELP_EC1000 (ELP-EC10
2 SoftMotion General Axis Pool

EtherCAT IEC Objects

Status

Information

NEfCOEYY

Cut

Copy

Paste

¥ Delete
Refactoring 3
Properties...

Add Object
) Add Folder...

Insert Device...

Disable Device

Update Device.

'l . . -
7" Edit Object [Oerror(:
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 =
& General Axds type and limits Velodity ramp type
0 peves trcsom) Software limits 4
=8 AL Logic [ Virtual mode @ Trapezoi
g Scaling/Mapping [ Adtivated Negative [u]: Osm
=1} Application O Modulo R
@ on Commissioning @ Finite g O Quadratic
’ () Quadratic (smooth)
i) Library Manager SM_Drive_ETC_GenericDSP402: 1/0 Software error reaction
= (&8 Task Configuration St Drive ETC_ GenericOSP402: Max. distance [ul: b ] I:l
- @ Task =
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

Type, and

3) Scaling, Motor I/0 Mapping
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Fle Edit View Project Build Online Debug Tools Window Help
Sl == R R [ | ¥ | Application [Device: PLC Logic] - O w 3
Devices ~ B X iR pcpre [f]  EtherCAT_Master_Leadshine [ Device @ Fp_FC1000s W SM_Drive_GenericDSP402 x
=B Ethercat_sample_program T | ceneral Motor Type Scaling
= Device (vc508) [ tnvert direction
=0 PLCLoge Scaling/Mapping @ijfotary increments <=> motor turns
=i} Application
@ on Commissioning (O Linear motor turns <=> gear output turns.
i Library Manager M Drive_ETC_ GenericDSP402: 10 gear output turns <=> units in application
PLC_PRG (PRG) Mapping
=& Task Configuration SM_Drive_ETC_GenericDSP402: Mapping
- Tak 1EC Objects Automatic mapping
&) EtherCAT_Master_Leadshine EtherCAT Task Status Inputs:
8] ric_PRG Cycic object Objectnumber  Address  Type
() LocalBus_Master (LocalBus Master) o status word (in. wStatusiord) W UINT
= () EtherCAT_Master_Leadshine (EtherCAT Master Leadshing) actual position (diActPosition) "%IDZ ‘DINT'
=€) ELP_EC10005 (ELP-ECI000S(CCE)) actual velodity (diActvelodity) ‘ "
. ) actual torque (wActTorque) ‘ "
MgP 5M Drive_GenericDSP402 (SM_Drive_GenericDSP402) Modes of eperation dsplay (OF) [ ‘ST
2 Sofittoton General Axis Pool digitalinputs (in.dwDigitallnputs) %ID5' UDINT
Touch Probe Status UINT'
Touch Probe 1 rising edge DINT'
Touch Probe 1 faling sdge
Touch Probe 2 rising edge .
Touch Probe 2 faling edge .
Following error (A632) .
Qutputs:
Cydiic object Objectrumber  Address  Type
ControlWord (out.wControlWord) uINT
set position (diSetPosition) DINT'
setvelodity (dSetyelodity) .
set torque (wSetTorque) .
Modes of operation (OF) .
Touch Probe Function uNT
Add velodity value .
Add torque value
Digital outputs (4
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7/.Motion Control Configuration

MC500 series PLC axes capacity is 6 high speed pulse axis and 32 maximum EtherCAT axes.

7.1.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.

Definition Label Pulse No Pulse No Label Definition
Input common SSO 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

High speed input

N[O WNIEFL O

15

Normal input

Output common
terminal

9]
©)
<

COM

Output common
terminal

High speed output

o

PULSE AXIS 0
PUL

PULSE AXIS 4
PUL

High speed output

High speed output

PULSE AXIS 0
DIR

PULSE AXIS 4
DIR

High speed output

High speed output

PULSE AXIS 1
PUL

PULSE AXIS 5
PUL

10

High speed output

High speed output

PULSE AXIS 1
DIR

PULSE AXIS 5
DIR

11

High speed output

High speed output

PULSE AXIS 2
PUL

12

Normal output

High speed output

PULSE AXIS 2
DIR

13

Normal output

High speed output

PULSE AXIS 3
PUL

14

Normal output

High speed output

PULSE AXIS 3
DIR

15

Normal output

7.1.1.Axis Configuration Interface
1) Right click the “device” to add the high speed 10

il Add

v X

=3 Ethercat sample program
= [ Device MC508)
=&l pLC Logic
= £} Application
@ e
) Library Manager
9 PLc_PrG (PRE)
= {88 Task Configuration
=g Task

&) rLC_PRG

'3 SoftMotion General Axis Pool

8 EtherCAT Master_Leadshine, EtherCAT Task

[ LocalBus_Master (LocalBus Master)
=[] EtherCAT Master_Leadshine (EtherCAT Master Leadshine)
=€) ELP_EC10005 (ELP-EC10005(COE))
Hg? sM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)

Device

Name ‘Hughjpeed,lc

Action

@® Append device

) Update device

string for a full text search | vendor | <all vendors>
Name Vendor
=~ [ Miscellaneous

[0 Free Protocol RS232 COM
[ Free Protocol RS485 COM

Leadshine Technology Co., Ltd.
Leadshine Technology Co., Ltd
[ Free Protocal R5485-2 Leadshine Technalogy Co., Ltd.
[ Free Protocol RS485-3 Leadshine Technology Co., Ltd.
@ Leadshine Technology Ce., Ltd.
[ High Speed 10 Module Leadshine Technology Co., Ltd.
[ LocalBus Master Leadshine Technology Co., Ltd.
[ Modbus Master RS232COM  Leadshine Technalogy Co., Ltd.
[ Modbus Master RS485 COM Leadshine Technology Co., Ltd.
[H Modbus Siave Rs232 COM Leadshin Technology Ce., Lid.
[0 Modbus Slave Rs485 coM Leadshine Technology Co., Ltd,
4 Modbus Slave Rs485-2 Leadshine Technology Ce., Lid.
Leadshine Technology Co., Ltd.
Leadshine Technology Co., Ltd.
Leadshine Technalogy Co., Ltd.

[ Modbus Slave RS485-3

[ Modbus TcP Slave

[ ModbusCOM R5-232 Master
[0 ModbusCoM R5-485 Master
£ ModbusCOM RS-485 Master2
[0 ModbusCOM RS-485 Master3

Leadshine Technology Co., Ltd.
Leadshine Technology Co., Ltd.
Leadshine Technology Co. , Ltd.

3.5.15.40
3.5.15.40
3.515.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
3.5.15.40
0.0.0.10

3.515.40
3.5.15.40
3.5.15.40
3.5.15.40

roup by category [_] Display all versions (for experts only) [ ] Displ.

ay outdated versians

Name: High Speed [0
Vendor: Leadshine Technology Co., Ltd.
Categories:

Order Number: *
Description:
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2) Add virtual axis

Edit
=EH S

Build Debug  Tools

Cnline

ile View  Project

fices

Window Help
_‘T Application [Device: PLC Logic] -

=) Ethercat sample_pragram
=[] Device MC508)
= A PLC Logic
¢ Application
@ o
m Library Manager
[¥ PLC_PRG (PRG)
= @ Task Configuration
=% Task
@ EtherCAT_Master_Leadshine EtherCAT_Task
& PLC_PRG
m LocalBus_Master {LocalBus Master)
= m EtherCAT_Master_Leadshine (EtherCAT Master Leadshing)
=@ ELP_EC10005 (ELP-EC10005(COE))
H&P 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
[ High_Speed_IO {High Speed 10)
" SoftMotion General Axis Pool

the high speed outputs parameters

MName |5M_DFI\|'E_\!'IFtUa|

Action
(® Append device () Insert device

|St| ing for a full text search Vendor | zall vendors> ~
MName Vendor Version  Description
= f SoftMotion drives
*- @& Fres Encoders
+ m position controlled drives
= @& virtual drives
é) 35 - Smart Software Solutions GmbH 4.0.0.0 SoftMotion virtual driv

[Ele | Edit View Project Build Online Debug Tools Window Help
EE & v % B Ll RN Y [=) (3" | | Application [Device: PLC Logic] ~ &% L
Devices. -~ 3 x 9 ricpre € ELP_EC10008 (] EtherCAT Master_Leadshine #9  5M_Drive_GenericDSP402 () High_Speed_10 x| ] Device & 5M Drive_Virtual () Ubrary Manager
= 3 Etrercat sampte_program =
= @ evice (vC508) PCE-Bus IEC Objects Parameter Type Value Default Value Unit  Description
=) PLC Logc — @ vendor STRING “Leadshine Technology Co., Ltd.’  Leadshine Technology Co., Ltd." Vendor of the device
= &) Application @ Model Name STRING ‘Hich Speed 10' ‘High Speed 101 Deserption of the Device
@on Internal 10 Mapping % 1510 Mode 0
(i) Liorary Manager @ HSI0_Mode_t
] PLc_prG (RC) status @ Axis Name_0 STRING L5_Axs 0 15_Axis 0
= (@ Task Configuration formation @ Asis Neme_1 STRING L5_Axis_1' L5 _Avis_
- T @ Axis Name_2 STRING s Axs 2 L5_pis
) EtherCAT Master_Leadshine, EtherCAT Task @ s Name_3 STRING L5 xS L5 s 3
B pic e @ Axis Name 4 STRING 5 _Axk 4 15 _Asis
() Localaus_Master (LocaBus Master) % Axis Name_5 SsTRING L5_axi_5' 15_sis 5
= [ EtherCAT_Master_Leadshine (EtherCAT Master Leadshine) @ Axis_Mask UNT o 0
= € E1P_EC10005 (ELP-EC1000(COE)) @ Latch Mask Umr o 0
B SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402) # Counter_Mask T [l o
(i [High_speed 10 (righ speed 10) @ Cmp_Mask wonT o 0
=% Softbotion General A Pool @ Pum_Mask UpIT o o
& SM_Drive_Virtual (SM_Drive_Virtual)  Ioin_Mack DWORD o o
# Toout_Mask. DWORD o 0
= & Axs_0_Puse FPGA_Config
# pulse Axis Mode omT 0 0
# Encoder Setiiork Mode oINT o o
# Encoder ABPhase omT o 0
# Axis Ratio Nume omT 1 1
# Axis Ratio Denom oI 1 1
# Axis Harclimit BOOL FALSE FALSE
# Ads ELPFter omT 0 0
# A ELNFiter oI 0 0
# Avis ServOn Bo0L FALSE FALSE
= % Home Parameter
# Home Mode omT 0 0
# Home Dir oI 0 0
# Home Slow Velocity LREAL 0 )
# Home Veloaty LREAL 20 EY
@ Home Ace LREAL 500 &0
# Home Dec LREAL s00 &0
# Home Pos LREAL 1000 1000
# Home conplete mode wr 1 1
# Home switch level U 0 0
# Home latch evel umT a 3

For example: enable axis 0 to control the stepper motor.

3.1) modify the axis 0 name

Fle Edit View Project Buld Online Debug Tools Window Help
BEEE & BRXANMAY =] (7 | | Application [Device: PLC Logic] ~ L
Devices v 8 x| @ Acrre ® er_Fciooos EtherCAT_Master_Leadshine #&  SM_Drive_GenericDSP402 [ High_speed 10 x [ [ Device & SM_Drive_Virtal i Library Manager
=) Ethercat_sample_program
=@ Device (uC508) PCI-Bus IEC Objects Parameter Type Value Default Value  Unit  Deseription
=B pLc Logic Internal paramets # Vendor STRING Leadshine Technology Co., Lid"  'Leadshine Technology Co., Lid." Vendor of the device
nternal Parameters
=€) Application # MadelName STRING High Speed 10" High Speed 10" Description of the Device
@ on Intemal fO Mapping +- @ H5_IO Mode 0
(i Library Manager ®- @ HS_10 Mode L
= (B Task Configuration — @ Auxis Name_t STRING 1S _Awis_{ LS _Ais_t'
nformation
=g Task # Axis_Name_2 STRING L5_Ais 2 LS Ais 2
@) EtherCAT Master_| eadshine Ether CAT_Task # Axis_Name_3 STRING 15_ods_3'
) pLc_PrG & is_Name_4 STRING '1s_Ais '1s_Ais
Localbus_Msster (LocalBus Master) & A _Name_s STRING 15_pois_5" 1s_xs_5'
= EtherCAT_Master_Leadshine (EtherCAT Master Leadshing)  Axis_Mask UINT 0 0
=€) ELP_EC10005 (ELP-EC1000S(COE)) # Latch_Mask UINT 0 o
Mg 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP402) # Counter_Mask UINT [ [
High_Speed_IO (High Speed 10) # Cmp_Mask UDINT 0 0
=2 SoftMotion General Axis Pocl ® Pwm_Mask UDINT o o
& sM _brive_virtual [sM_Drive _virtual) # loin_Mask DWORD 0 0
# Ioout Mask DWORD o 0

3.2) modify “High Out IO 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
STRING 'High Speed IO 'High Speed 10" Description of the Device
= & HS_IO_Mode_0
P Miah In 10 Mode 0 DINT i i
|# High Out 10 Mode 0 DINT 65537 | 0
4 High In IO Mode 1 DINT 0 0
@ High Out IO Mode 1 DINT 1] a
% High In IO Mode 2 DINT 0 0
# High Out IO Mode 2 DINT 1] a

Then setting “Axis Mask”=1 and “lIoout 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 2°2'=3
Axis_1 2'=2 27%2°=12
Axis_2 2°=4 2"2°=48
Axis 3 2°=8 2°727=192
Axis_4 2°=16 2°°2°=768
Axis 5 2°=32 21%"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.

+. § HS_IO_Mode_1

@ Axis_Mame_0 STRING 'SM_Drive_Virtual 'L5_Axis_0'
@ Axis_Mame_1 STRING 'L5_Axis_1' L5 _Axis_1'
@ Axis_Name_2 STRING 'L5_Axis_2' L5 _Axis_2'
@ Axis_Mame_3 STRING 'L5_Axis_3 L5 _Axis_3'
@ Axis_Name_4 STRING 'L5_Axis_4 L5 _Axis_4

i 3 STRING 15 Axjs 5 'L5_Axis_5'

I 9 [Axdis_Mask UINT 1 I 0
@ Latch_Mask UINT 0 0
 Counter_Mask UINT 0 0
@ Cmp_Mask UDINT 0 0
& Pwm_Mask UDINT 0 0
@ Ioin_Mask DWORD a a
| # Ioout 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.

= |pds_0_Pulse_FPGA_Config |

@ Pulse Axis Mode DINT 0 0
# Encoder SetWork Mode DINT a 1]
@ Encoder ABPhase DINT 0 0
@ Axis Ratio Nume DINT 1 1
@ Axis Ratio Denom DINT 1 1
@ Aods HardLimit BOOL FALSE FALSE
@ Axis ELPFilter DINT 0 0
" Axis ELNFilter DINT 0 0
@ Axis ServOn BOOL FALSE FALSE

+ - § Home Parameter

+-- & Latch Parameter

+ - @ EZ Clear
 Axis_0_Spedial_IO_LTC_Info
@ Axis_1_Pulse_FPGA_Config
@ Axis_1_Spedal_I0_LTC_Info
@ Axis_2_Pulse_FPGA_Config
@ Axis_2_Spedal_IO_LTC_Info
@ Axis_3_Pulse_FPGA_Config
@ Axis_3_Spedal_IO_LTC_Info
 Axis_4_Pulse_FPGA_Config
@ Axis_4_Spedial_I0_LTC_Info
 Axis_5_Pulse_FPGA_Config
@ Axis_5_Spedial_I0_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 0
Pulse low + Direction high 1
Pulse high + Direction low 2
Pulse low + Direction low 3

T SIS < BN B S B
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Dual pulse high 4
Dual pulse low
A B phase 6

o1

= 4 Axis_0_Pulse_FPGA_Config

@ [pulse Axis Mode | ot | o | 0
# Encoder SetWork Mode DINT 1] 1]
% 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_Pulee_FPGA_Config

# Pulse Axis Mode DINT 0 0

# Encoder SetWork Mode DINT 0 0

4 Encoder ABPhase DINT. 0 0

% Axis Ratio Nume DINT 1 1

# [xds 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

3.3.3) homing parameters
= & Home Parameter
# Home Mode DINT 0 0
4 Home Dir DINT 0 0
# Home Slow Velodty LREAL 10 10
# Home Velocity LREAL 30 30
§ Home Acc LREAL 500 500
4 Home Dec LREAL 500 500
4 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
# HomeElEnable BOOL FALSE FALSE
@ HomeEIPSwitchLevel BOOL TRUE TRLE
@ HomeEINSwitchlevel BOOL TRUE TRLE
§ 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 signal
Two homing processing
Mark homing position

WIN| -

= & Home Parameter

Phorereie Jon : ;

& Home Dir DINT 0 o
# Home Slow Velodty LREAL 10 10
% Home Velocity LREAL 30 30
# Home Acc LREAL &00 600
# Home Dec LREAL &00 600
% Home Pos LREAL 1000 1000
# Home complete mode INT 1 1
# Home switch level UINT ] ]
4 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.

45



% Leadshine MC500 series PLC programming manual

Select input as homing switch | Home Switch Num value

Invalid -1

INO 0

IN1 1

IN2 2

IN3 3

IN4 4

IN5S 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

(®Home 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

(BHoming 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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7.1.2.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 " —
[P | o
PUL- GND T
COMO 5
|DIR' S:gg _#_!‘_ %L‘_ l
DIR- || 8
i ] ™ I1--
. A
ot

7.1.3.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 Mew Project FBD/LD/IL  Build Online Debug Tools Window Help

SEEE&E v & EAr . R 7 | #4 | Application [Device: PLC Logic] = ©F =
Devices ~ 3 x [, PLC_PRG.Axis_motion_control X [ ] PLC_PRG
=5 Ethercat_sample_program = 1
=) Device (Mcso8)
T Eﬂ PLC Logic
=} Application
@ o

i) Library Manager
=19 pLc PR (PRG)
ot ot e
= (& Task Configuration
= @ Task
&) PLC_PRG
[T LocalBus_Master (LocalBus Master)
ﬂi High_Speed_IO (High Speed 10)
=" SoftMotion General Axis Pool
&7 L5_xis_0 (5M_Drive_Virtual)

2) add the “ LS_MotionControl_P ”, 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) Library Manager
1
TRUE LS MotionControl P
1 EN B - 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

=]
=
=
2

3 o

EN ENC
L3 Amis 0 — —axis_group.Pullixis 0

4) Create motion control function blocks
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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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7.2.EtherCAT Axis Configuration

Users have to add the CI1A402 axis device to project when using MC500 series PLC control the
EtherCAT axis.

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

thercat_sample_program.project” - YS

Efle Edit View Project Buid Onlne Debug Iools Window Help

B & o~} bl R R [ |4 | Application [Device: PLC Logic] ~ ©% ¥ s M8 |
Devices - & X [} PLC_PRG.Axis_motion_control {1 pic pre Library Manager ## SM_Drive_GenericDSP402 X
=) Ethercat_sample._program -
= Device (MCs08) General Axis type and limits S Velocity ramp type
= 20 PLC Logic [ virtual mode (@ Trapezoid
g Scaling/Mapping [ Adtivated Negative [u]: .
=} Application O Modulo O sin
1 Positive [u]: 1000.0
@ e Commissioning @® Finite ositive [u} (O Quadratic
) Library Manager AT e AR Software error reaction (O Quadratic (smooth)
= ] rc_prs (o) Wapping e N I (e
= [ Task Configuration R
=5 Task Status Dynamic imits Position lag supervision
&
48] EtherCAT Master_Leadshine. EtherCAT Task welocity [ufs]: Acceleration [u/s¥]  Deceleration [u/s¥]  Jerk [u/s*]: deactivated 82

& pic_rre Information

[ LocalBus_Master (LocalBus Master)
[ High_Speed_IO (High Speed 10)
= [ EtherCAT_Master_Leadshine (EtherCAT Master Leadshine)
= € ELP_EC10005 (ELP-EC1000S(COE))
Mg [SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
=8 softvotion General Axis Pool
& LS_Axis_0 (SM_Drive_virtual)

7.2.2.Scaling And Mapping

[ | [1000 | [1000 | [10000

Laglimit[ul: 1.0

Motor Type Sealing
[ tnvert direction

| Scaling/Mapping @® Rotary 16410000 increments <=> motor turns
U O Linear motor tums <=3 gear output turs
1 gear autput tums <=> units in application
SM_Drive_ETC_GenericDSP402: O

General

]

Mapping
SM_Drive_ETC_GenericDSP402: Mapping
IEC Objects {itomatic mapping
Status Inputs:
Cydic object Object number Address Type
Information . - - P UINT
‘DINT'
Modes of operation display (OP) 'SINT'
digital inputs {in. dwDigitallnputs) "UDINT'
Touch Probe Status ‘Ut
Touch Probe 1rising edge ‘%ID5 ‘DINT
Touch Probe 1 faling edge " "
Touch Probe 2
Touch Probe
Following erro
Outputs:
Cydic object Object number Address Type
ControlW C £5#6040: 16#00 el UINT*
setp 'DINT*
st Velocity) .
set torque (wSetTorque)
Modes of operation (OP)
Touch Probe Function

QWS UINT
Add veloaty value ' '
Add torque value

Digital outputs (A537)

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
Scaling
[] Invert direction

10000 increments <=>» motor turns

motar turns < == gear output turns

gear output turns <== units in application
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Using the motion command “MC_MoveAbsolute”, setting the position=100,velocity=10.1t’s means
that move actual load 100mm, the velocity is 10 mm/s

2) Mapping configuration

MC_Movelbsolute_ 0
TRUE MC_MoveRAbsolute
Il ﬁi
LS _Axiz 0 —Haxis Done (=
trigger_absolute move |FREGa—Executs Busy =
locate position 100 Position Active
move_welocity[ 10 |—Velocity CommandAborted FALSE
move_acceleration 100 Acceleraticon Error
move_deceleration 100 Deceleration ErrorID SMC_NO_ERE
[0 J—jJderk
move_direction Direction
—(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

Inputs:
Cydic object Chject number Address Type
16£6041:16500 '%IW3 UINT'
Modes of operation display (OF) 16#%6061:16%00 "seIRg 'SINT'
actual position {diActPosition) 16#6064: 16200 k) 'DINT'
actual velodty (didctvelodty) 16#606C: 16#00 " "
actual torque (wActTorgue) 16 #6077 16200 " "
Touch Probe Status 16#60B89: 16500 ‘BRI "UINT'
Touch Probe 1 rising edge 16#60BA: 16200 "BID 5 'DINT'
Touch Probe 1 faling edge 16#60B8: 16200 " "
Touch Probe 2 rising edge 16#60BC: 16500 " "
Touch Probe 2 falling edge 16#60B0: 16#00 " "
Following error (AG32) 16#60F4: 16200 " "
digital inputs {in.dwhigitallnputs) 16%50FD: 16200  '%%IDE' "UDINT'
Output format is %Q+ Type letters + Arabic numbers
Qutputs:
Cydic object Object number Address Type
16#6040:16%00  '%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
Add torgue value
Digital outputs (AG37)

1660B1: 16500
160082 10+00
16#60FE: 16401

7.2.3.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
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General ok Add [ Edit > Delete @ MoveUp % Move Down J
Line  IndexSubindex Name Value Bitlength  Abort on Error  Jump to Line on Err.. NextLine  Comment
Process Data
1 16£6060: 16200 Modes of Operation 8 8 O O 0 Modes of Operation
Startup Parameters FREE Foming method 5 T |} L) 7
3 16%603: Homing velocity (fast) 10000 32 O O 0
HEENIEEED 4 16%6093: Homing velocity (sow) 1000 2 O O 0
R 5 163609A:16%00  Homingacceleraton 100000 2 O O 0
Status
Information
4 MC_Home_0
P
TRUE MC Home
11 EN ENO——
EC_Axis 0 —Saxis Done
homing_ex —Execute Busy [~
0 —Position CommandAborted —
Error —
ErrorID—

7.2.4. EtherCAT Axis Control Program
The EtherCAT axis motion command is same with the high speed motion command except the

homing command.

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_wvelocity —|Velocity ErrorId—
jog_accelerration —|Acceleration
jog_deceleration —Deceleration
—{Jerk

o

=1

MC MoveRbsolute 0

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
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7.3.CANopen axis configuration

MC500 series PLC support standard CANopen protocol, user can via canopen function libraries to
control the CANopen slave axis.

1) Install the CANopen library

=t ErHs ESit) o
IJ_ CANopenLib.compiled-library 2022/11/21 %:57 COMPILED-LIBR... 103 KB

Location System

~ Edit Locations...
(C:\ProgramData\CODESYSYManaged Libraries)
Installed Libraries Install
Compan All companies ~
pany | ( e Uninstall
+ - (Miscellaneous) ~
= Expaort...
=g pplication
= [! CANopenlib  Leadshine Ted
| 1004 |
4| L5_UtilsLib oy
* [! Net Base Services smbH
E? %j Common Find...
[EER
EA
w:=: Fieldbus Detais...
+ - 55 Docs R
< > Trust Certificate
| Group by catego
e S Dependendies. ..
Library Profiles... Close
2)Add the library to project
® Ethercat sample_program.project” - CODESYS
File Edit View Project Libraries Build Online Debug Tools Window Help
E=a "= dh 45 dh A (1 ¥4 | Application [Device: PLC Logic] ~ @ LS > |HE|=
Devices - X Library Manager X
=-3) Ethercat_sample_program ~ |IE2 Add Libra Delete Library | ' Properties 7= Details | 5] Placeholders | fff] Library Repository @ lcon Legend... (2| Summary.
=({J Device (Mcs0g) Libraries used n application Def vy |
= Bl PLC Logic T

) Name
= £} Application

@ o +@
i) Library Manager
=[] pLc_PRG (PRG)

[} Axis_motion_control

[ caNopen_axis - |

[iB, EC_axis_motion_contral — = ]

= (#8 Task Configuration |

3sq  String for a fulltext search... =

Library

s Company
I8 Breskpointioa =35 Application

L catopentb__| Leadshine Technology Co.Ltd

g
* Q CAA CiA405 = CAA Cia 4
@

|_ L5 UtisLib Leadshine Technology Co.Ltd
= Task 1E) Net Base Services 35 - Smart Software Solutions GmbH
48] EtherCAT_Master_Leadshine EtherCAT Task + 2% Intern
@] PLC_PRG +- 2% LeadshinePAC
[ LocalBus_Master (LocalBus Master) # 3= LeadShinePMC
[l High_Speed_IO (High Speed 10} * LeadSys
= (i) EtherCAT Master_Leadshine (EtherCAT Master Leadshing) +.5Z System
= @ ELP_EC10005 (ELP-EC 10005(COE)) *+- 27 Use Cases
HgP EC_Axis_0 (SM_Drive_GenericDSP402) * 3= (Miscellaneous)

= canbus (CANbus)
= canopen_Manager (CANopen_Manager)
[ 15v2_cAnG020 (ISV2-CANGD20)
# % SoftMotion General Axis Pool

conce
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7.3.1.General configuration

1) Add the CANopen device

jﬂi>::?,

Name ‘CANhusJ

Action
@® append device

¢ (O Update device

[string for a full text search

| Vendor | <All vendors>

- prds EtherCAT

+ - H Ethernet Adapter

= EtherNet/IP

#- {3 HomeS&Building Automation
+ WS Modbus

#- B profibus

+ Profinet IO

+ 5 sercos

Name Vendor Version  Description
# - [ Miscellancous
= Fieldbuses
= AN _CANbu:
| @ 35 -Smart Software Soluons GmbH ~ 3.5.17.0  Needed for al fieldbusses which communicate over the CANBLS, e.q. CANapen or 11939,
2 Metx CANbus 35 - Smart Software Solutions GmbH 3.5.17.0 CANbus on & netX device

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

[ name:canbus
Categories: CANbus
Version: 3.5.17.0
Order Number:

Descripti

ded for all fieldbu:

Vendor: 35 - Smart Software Solutions GmbH

which

over the CANBUS, e.0. CANopen or 11939,

Device

Append selected device as last child of

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

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

[ 8 o

Close

Name |CANupen_Manager_1

Action
® Append device () Insert device P

ce () Update device

+- &ifl Local Device

+-§AF 11939

|String for a full text search | Vendor | <All vendorss> ~
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
m CANopen_Manager_SoftMotion 35 - Smart Software Solutions GmbH 3.5.17.0 CANopen Manager SoftMotion

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

@

Name: CANopen_Manager

Categories: CAMopenManager
Version: 3.5.17.0

Order Number:

Description: CANopen Manager

Vendor: 35 - Smart Software Solutions GmbH

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
BEFE& > ¥ bl R 9" | #¥ | Application [Device: PLC Logic] ~ ©f % e M| =
Devices. > 0 X ) Library Manager ([ canbus x
=5 Ethercat sample_program A
= pevice (Mcs08) General General
+ 2 pLC Logic -
Bl ncies Log Network po CAN

([ LocalBus_Master (LocalBus Master)
[ High_Speed_IO (High Speed I0) CANbus IEC Objects
=[] 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)

Baud rate (kbit/s) |SDD vl |

Status

Information

7.3.2.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 = 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

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

e Edt Wew Projea fuld Qnine Debug ook Window Help s
=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 1646060 TPDO3 Position Actual Value 16#6064

Profile Velocity 16#6081 Velocity Actual Value 16#606C

RPDO2 b, ifile Acceleration 1646083 | TPDOA | Digital inputs 16#60FD

OO BWINF

RPDO3 | Target Velocity 16#60FF

7 | RPDO4 | Profile Deceleration 16#6084

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

General Filter Show all ~ 4k Add FB for |0 Channel Go to Instance
o008 Variable Mappi.. Channel Addre: Type Unit Descri
+ "y control word %QW8 UINT
SDOs + "9 target position %QDS DINT
+ "y modes of operation %0824 SINT
o 5y profik %Q07 UDINT
CaNopen O Mapping +" profi %QD8 UDINT
+ " targe %QD9 oIt
CANopen IEC Objects + "9 profil QD10 UDINT
4 status %IW 14 UmT
sate i modes %1830 B
Information + posi %ID8 DINT
* M velodi alue %ID9 DINT
N digital inputs %ID10 UDINT
I ResetMapping | Always updatevariables | Enabled 1 {use bus cydle task if not used in any task) ~ |
= Create new variable = Map to existing variable
@ bl = bl

7.3.4. 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

MC_AxisConfi_CAN
ENO——
Done [~
StateMachine [
et StatusWord [~
1 —{NodeID Error -
ADR (ControlWord) —|Controliord Address ErrorID [~
ADR (StatusWord) — StatusWord Address

2) Then setting the Network 1D and Node-1D value according the CANopen conflguratlon

ffi) Library Manager [@ 1sv2_caneozo [ canbus x [[f] CaNopen_Manager [R] Fic_pre

~

General

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

v
[ PLC_PRG.CANopen axis X B

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
Fo0s [[(reeem = | C€ANopen
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 [~
TRUE —|Enable StateMachine
0 —{NetWork StatusWord [~
Error -
ADR (ControlWord) —{ControlWord Address ErrorID -

RDR (StatusWord) —{StatusWord Address
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3) Refer the CANopen 1/0 mapping table, define the address of control word and status word,
setting the control word and status word via ADR command

General Find Filter Show all - =k Add FB for IO Channel... Go to Instance J
o0 arigble Mapoi.. Channel ddr Tup Unit Deseri.
I + "y 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
v 3 X PROGRAM PLC_PRG
" scope  Name Address | Data type Inftialization Comment  Attributes
| # v ISV2_CANG040_Axis_1 Str_LTCANopeniis
| # v ControlWord %QWS UINT
& VAR StatusWord %W 14 UINT “
1 MC_AxisConfi_CAN_0 ~
MC_AxisConfi CAN
EN ENO[—
ISV2_CAN6040 Bxis 1 —axis Done
Enable StateMachine —
NetWork StatusWord —
1 —NodeID Error —
ADR (ControlWord) — ControlWord 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 CEN 0 ~
TR MC_AxisConfi CAN
EN ENO—
1SV2_CAN6D40_Axis_1—JAxis Done -
Enable StateMachine —
NetHork Statusiord —
HodeID Error —
ADR (Controliord) —Controlford_Address ErrorID -

ADR (Statusiord) — StatusWord Address

2 MC_AxisConfi_CAN_2
TRUE MC_AxisConfi CAN
EN ENO—
Axis Done [
Enable StateMachine [
NetWork Statusdord —
Node1D Error [
ADR(ControlWord_2) —|Controliord Address ErrorID|-
DR (Statusiord_2) —|Statusdord Address
3 MC_AxisConfi_CAN_3
TRIE MC_AxisConfi CAN
EN ENO——
1SV2_CAN6040_Axis_3 —“|Axis Done —
Enable StateMachine [
NetWork StatusWord —
Node1D Error
ADR(ControlWord_3) —|Controliord Address ErrorID|-
DR (Statusiord_3) —|Statusdord Address

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

[E3Add Library ¥ Delete Library |25 Properties

Libraries used in application Device.Application’

Details | 5] Placeholders | fiflLibrary Repository @ lcon Legend... 2 Summary... [<]

Namespace Effective Version A

C1a405

NoperiLib, 1.0.0.4 {Leadshine Technology Co.Ltd] CANopenLib o
=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
PP Name Type Inherite... Address Initial
@ 6v._Canopensoosr " m_our s St TCANopensis
B Mc_pisConfi_can * mPuT Execute BOOL FALSE
* meur Deceleration UBINT 1000
] Mc_ialt_can
MC._ Homeseteara CaN % ouTRUT Done so0L FALSE
[E] Mc_Home_can " ouTPUT Busy 8oL FALSE
"% ouTRUT CommandAborted BOOL FALSE
[ mc_io6_can
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

7.4.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.

7.4.1.Function Block

1) MC_CamTableSelect

MC CamTableSelect 0

MC CamTableSelect
Lxis —HAMaster Done

Lxis 1 -—5lave Busy —

Cam —H{CamTable Error

xCamTableSel —Execute ErrorID —

XPeriodic —Periodic CamTableID — CamTableID
—MasterAbsolute
—5laveAbsolute
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2) MC_Camlin

MC_CamIn 0O
MC CamIn
Axis —Master B InSync
Lxis_ 1 —slave Busy —
xCamIn —Execute CommandAborted —
fMester0ffset —|MasterOffset Error
fSlaveCffset —|SlaveOffset ErrorID

fMaaterScaling —|MasterScaling
f5laveScaling —|5laveScaling
mode —|StartMode
CamTableIDl —{CamTableID
—VelocityDiff
—Acceleration

EndOfProfile
Tappets — Tappets

—Deceleration
—Jerk
—TappetHysteresis

3) MC_CamOut

MC_CamOut_0

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

7.4.2.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 Tappet table

X Y v A J Segm.. min(P.. max(P... max(|Velocity]  max(|Acceleration])
1] a 1] [u] [u]
[ Poly5 0 34L29.. 6.0091941755586324 0.2089733388172457
m 120 306.02410883671875 -2.6506027221679687 0 0
& Line 200 306.02... 2.65060272216796587 1]
] 160 200 o 0 0
] Line 200 200 0 0
& 200 200 0 0 0
L] Palys 1] 200 2.34375 0.04510548973043951
360 a 1] [u] [u]
Cam  Camtable Tappets Tappet table
oy
2
S —
3003 ] &
5
5
200 \
— |
100
/ T osition [uf
¢ 2 40 8 8 100 120 140 160 180 200 220 240 260 280 300 320 340
o
o
E Pl
iols
o,
=
2lE
master Usitmn[yg
L3 e g 1 120 40 THO 150 0 D 24D 0 0 300 30D
\\‘hm_i___a——r-’/
@ =
o 2 T
o
0 ¥a ——" | _masier positieay
i 2 40 €. 8 100 0 140 160 180 200 zho——=4— 780 240 300 310 340
01g
L0245
@
o
0.015/F
0.013
0.008/ &
D—_ . . . master position [u!
ocg 2 40 E 8 100 120 140 160 180 260 220 240 260 240 300 320 340
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2) Add master and slave axis and E-CAM function blocks.

=5l E cAM -
=[] Device (MC508)
=0 pLE Logic
=i} Application
@ Cam
m Library Manager
=[E] PLC_Cam (PRE)
HE A01_AxisCam
Eﬁ'\ ADZ_AxisPower
HE, A03_AxisMove
= @ Task Configuration
= @ EtherCAT_Master_Leadshine_A
H] pLC_Cam
@ EtherCAT_Master_Leadshine_A.EtherCAT_Task
= ﬂj EtherCAT_Master_Leadshine_A (EtherCAT Master Leadshine)
=) EL7 EC400F (EL7-EC400F(COE))
H? Axis (Axis)
=) EL7 EC400F_1 (EL7-EC400F(COE))
HgP Axis_1 (Axis)
SO G A PR

3) Add axis control blocks, execute the “MC_MoveRelative” block then the master axis and slave

axis will follow the CAM graph rotate.

MC_CamTableSelect_0

Bxis 4

Axis 1=

Cam —=
zCamTableSel —
xPeriodic —

MC CamTableSelect

Master

Slave

CamTable
Execute
Periodic
MasterAbsolute
SlaveAbsnlute

Done
Busy [~
Error —
ErrorID

CamTableID [~ CamTablelID

MC_CamlIn_0

MC

Bxis —SMaster
Bxis_1—Hslave
x¥CamIn —Execute
fMasterCffset —MasterOffset
f5laveCffset — 5lave0ffset
fMasterScaling —MasterScaling
fSlaveScaling —SlaveScaling
mode — StartMode
CamTableID — CamTablelD

—VelocityDiff
—Acceleration
—|Deceleration
—|Jerk

— TappetHysteresis

CamIn

InSync

Busy [~
Commandiborted —
Error —

ErrorID —
EndOfProfile —

Tappets [~ Tappets

MC_CamOut_0

Zxis_1-—H5lave

xCamQut —Execute

MC_Camiut

Done
Busy [~
Error

ErrorID—

MC_MoveRelatiwve_0

MC_Fower_0 MC MoveRelative
] MC_Power Bxis —Sixis B Lanz
Bxis —Lxis Status [—— xMove —Execute Busy —
Enable bRegulatorRealState [— fPositionlxis —Distance Bctive [
bRegulatorOn bDriveStartRealState — fVelhxis —{Velocity Commandiborted —
BRUE 1
TRUE bDriveStart Buay — fAcchxis —Rcceleration Error —
Error — fDechkxis —Deceleration ErrorID
ErrorID— flerixis — Jerk
—|BufferMode
MC_Power_ 1
MC Power Mc Stop_0
Axis Status —— MC St
O]
Enable bRegulatorRealState hxis 1 —axis P Done ——
bRegulatorOn bDriveStartRealState — xSt;p —Execute Buay
bDriveStart Busy — fhechxig — i
e is Deceleration Error [~
Error — —|Jerk ErrorID
ErrorID —
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7.5.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 ”
+ 2= LeadShinePMC
T %: LeadSys
.
= 2= public
+ L. L5S_BasicModule  Lesdshine Technology Colid
= L. Ls_Ipolib  Leadshine Technology Colbd
|l_ 2.0.0.3
[ 1001
| . i
*[E] 15 _3masecode LS_lIpoLib Library Documentation
£ LS_3AxisGCode_File
E: L5_4AxisGCode Company: Leadshine Technology Co.Ltd
+[5] L5_4txisGCodesisP Title: LS_lpoLio
- Version: 2003

+-[5] L5_4hxsGCodeAnisP_File Categories:  LeadSys|Public

= L5 _44xisGCode_File Namespace: LS_|poLib
+ L5 _6AxisGCodeAxisUvW_File Author: Leadshine
L5_6Auis_ZeroOffset Placeholder: LS_|polib

7.5.1.G-code in PLC program
User can add the CNC program into the application bar, and change the processing path

conveniently
1 NOoo G51 DS ~
2 NOLD GO1 ¥5.15 ¥5.37¢ F2 Z10
3 N0z20 GO1 X3.1098 ¥7.347 F2 Z0
4 NO40 GO1 X5.783 ¥7.347 F2 Z10
5 HO50 GO1 Xg.557 ¥9.74 F2 Z0
£ Noed GO1 X7.472 ¥7.347 F2 Z10
7 NO70 GO1 X10.07€ Y7.347 F2 Z0
HOz0 GO1 X&.240 ¥5.447 F2 Z10
N090 GO1 X2.95 Y2.772 F2 Z0
N100 GOD1 X6.765 Y4.18 F2 Z10
11 N1l0 GOl ¥3.883 ¥2.431 F2 Z0
1z N1z20 GO1 X5.079% ¥5.376 F2 Z;II
12| w130 G50 100 % (& v

FEiryiye i o
W AR AL
N || | (U
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2) Function block

15_3hxisGCode_0

1
TRUE
¥ —=
¥ =
7z
EX —
HALT —
STOP —
cycletime —
ADR (G _CODE_S5SAMPLE1l) —

LS 3AxisGCode
EN ENO—
BExisX Vel —
BAxis¥ Daone —
AxisZ Busy [—
Exec CommandAborted [~
Halt CommandHalt —
Stop Error —
IpoCycle ErrorID —
CHC_Ref Wit [~
BAcknM LineCurrent —
PreProcessGCodeNum dwSwitches [~
VelocityMode
Jerk
LimitVel
LimiticcDec
LimitMaxAcc
LimitMaxAccderk

3) Sample program
Add the CNC setting

Fle Edit View Project Build Online Debug Tools Window Help
Ef— == 4 0 48 0 (5 | # | Application [Device: PLC Logic] + ©F =
Devices > R X |ice 4 ONCsettings [Device: PLC Logic Application] x ([fifl Library Manager [ EthercAT_Master Leadshine &
=3 6.come | |{Bath preprocessors | preinterpolation Table editor
= (0 Device (cs08)
- &) ALc Loge Available functionblocks Active function block instances

= 1L} Application
£ ONG settings
& c_coDE_sAvPLEL
) Lbrary Manager
=9 pLc_PRG PRO)
[15 axis_Program
[# G_coper
[%, 6_core Fre
=& Task Configuration
= MainTask
) EtherCAT_Master_Leadshine.EtherCAT_Task

Add the CNC program, and define the G-code

G_CODE_SAMPLE1 i~

SMC_SmoothPath
SMC_Chedd/elociies

SMC_AvoidLoop >
SMC_LimitDynamics
smc_LimitCircularvelocity
SMC_ObjectSplitter

SMC RotateQueued

SMC RoundPath
SMC_ScaleQueue3D

SME SmoothAddAxes
SMC_SmoothPat
SMC_SmoothMerge
SMC_TaolCorr
SMC_TaoRadusCorr
SMC_TranslateQueue3D
SMC_SmoothBSpline
SMC_RecomputeABCSiopes
SMC_ReduceVelEndAtComer

Elle Edit View Project Build Online Debug Tools Window Help
BEHE & o~k L R (5 | ¥ | Application [Device: PLC Logic] - O =
Devices ~ & X |:PLCLogic: Applcation] i) Library Manager [T EthercaT_Master_Leadshine
=3 ¢ cope - 1] w000 651 DS
= [ Device Mcs08) 2 mo S
=&l PLC Logic :'
=1} Application NOS
£ onNe settings e Moe
& [5_cope_samMPLE1 7| wor
m Library Manager :)
=-Jif] PLC_PRG (PRG) 10| e
E';\ Axis_Program 11 N1l
[ 6_cope1 12| N1z
F8, 6_cope_FiE 13| NLSO eso

Add the G-code function block. Define the axes and
“IpoCycle” is the POU task cycle

t
time, please keep the same value.

L5 3AxisGCode_0

=]
]
1

JL L5 3Axi=GCode
11 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
—|LimitMaxlicc
—LimitMaxAccderk
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7.5.2.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

L5_3AxisGCode File 0
TRUE LS 3AxisGCode File
1 EN ENO——
X —Hnyisk Vel
Y S axis¥ Done -
Z—Fnpxisz Busy [
—Exec Commandiborted [~
HALT —Halt CommandHalt [~
STOP — 5top Error
cycletime — IpoCycle ErrorID—
CHC_file name — CNC_FileName Wi —
— PreProcesaGCodeNum LineCurrent [~
—DefaultVel dwSwitches —
—DefaultAcc
—Defaultlec
—DefaultVelFF
—DefaultAccFF
—DefaultDecFF
—{RcknM
—VelocityMode
—VelRatio
—Jerk
—LimitVel
—LimitRcchec
—LimitMaxAcc
—LimitMaxAccderk

2) Sample Program

Prepare the .cnc file, download it into the PLC, use file operation tool to copy the file to the path
“Iusr/src/CODESY SControl/UsrData/”.add the function block “LS_3AxisGCode_File”.

the “CNC_FileName” have to be defined same with the file name.

1 L5 _3AxisGCode File 0
TRUE LS 3AxisGCode File
11 EN - - ENO——
X —axisx Vel —
¥ —Haxis¥ Dome —
2 —nyi=7 Busy —
—Exec CommandAborted —
HALT —Halt CommandHalt —
STOP — 5top Error —
cycletime — IpoCycle ErrorlD —
| |cwc_file_name —Hewe FileName M
—PreProcessGCodelNum LineCurrent —
—DefanltVel dw3witches [~
—DefaunlthAcc
—DefanltDec
—DefaultVelFF
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8.Motion Control Command

8.1.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.

8.2.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 ORD

Status of axis communication

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

IAxis Scaling Numerator

iRatioTechUnitsNum DINT

IAxis Scaling Denominator

nDirection MC_DIRECTION IAxis Direction

(MC_MoveVelocity.Direction)

fFactorACC LREAL

IAcceleration Scaling Ratio

fFactorTor LREAL

[Torque Scaling Ratio
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fFactorJerk LREAL Jerk Scaling Ratio
iMovementType INT IAxis Type,0:Modulo ;1:Linear
fPositionPeriod LREAL Modulus Value
eRampType SMC_RAMPTYPE \Velocity Ramp Type
byControllerMode BYTE IAxis Control Mode
(SMC_SetControllerMode)
byRealControllerMode  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
FActlerk 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 Virtual Axis Switch
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9.Leadshine Libraries Description

9.1.Basic Libraries list

Name Description Note
LS BasicModule Leadshine basic module library

MC_HSIO Leadshine IEC controller high speed 10O library
LS_IpoLib Leadshine interpolation motion library

CANopenLib Leadshine CANopen servo and stepper library
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

10.0&A

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

Project Object ~
sion of type ‘BOOL expected in this place [ me_nsio, 1.0.2.3 eacshine technology co.td) ACT_Init_Para_ID [L5_MotonControl_P] |
D €0077: Urknown type: ‘nul’ me_hsio, 1.0.2.3 (eadshine technology co.ltd) ACT_Init_Para_ID [LS_MotionControl_P]

‘D C0046: Identifier 'l not defined

co.ltd) "_Init_Para_ID [LS_MotienControl_P]
'BOOL expected in this place o

co.ltd)
co.ltd)
-_hsio, 1.0.2. co.ltd)
D cosL E f type 'BOOL expected in this place me_hsio, 1.0.2.3 (eadshine technology co.ltd) ACT_SyncPos [Ls MotionContral P]
£ CN77: Unknown fune: ‘il me_hein. 1.0.9.3 fleardshine technolony cn.itd) ACT SvnePas 115 MatianContral 1
<

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

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 Ethercnﬁ--':h—
Sl S EtherCAT NIC Settings
EtherCAT /O Mapping Destination address (MAC) |FFFF-FF-FF-FFFF Broadcast [ Redundancy
Source address (MAC) 00-00-00-00-00-00 Select...
EtherCAT IEC Objects
Metwork name |eﬂ10
Status (7 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)

Library Manager ~ ||@ 4 error(s) [® 0 warning(s) @ 0 message(s) | X ¥

Description Project Object

© Could o The library MC_HSIO, 1.0.2.3 (Leadshine Technology Co.Ltd)’ has not been installed to the system.) ~ | MCS00_Series_PLC_Sample_L Library Manager [Device: PLC Logic: Application]
© Couid nof The library MC_SysLib, 1.0.0.6 (Leadk chnelogy Co.Ltd)' h installed to the system.) - | MCS00_Series PLC_Sample_1 Librar ger [Dr

© Could ol The library 15 _Ipolib, 2.0.0.3 (Le logy Co.Ltd)’ has led to the system.) MC500_Series_PLC_Sample_1 Librar ger [D

© Couid not open library '#L5_BasicModule'. (Reason: The library 'LS_BasicModiule, 1.0.0.3 {Leadshine Technology Co.Ltd)' has not been installed to the system.) - | MCS00_Series_PLC_Sample_1 Library Manager [Device: PLC Logic: Application]

: Check the functlon libraries, installing aII of the library files which provide by us.

4. After adding “LS ModbusMaster”,occur error notice.

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

Build - ||@ 1 error(s) | ® 0 warning(s) & 0 message(s) ¥ ¥
Description Project Object Position
- Build started: Application: Device. Application ———
Typify code...
Generate code...
€ C0033: VAR_IN_OUT ‘arstModbusConfig' must be assigned in call of 15_ModbusMaster MC500_Series_PLC_Sample_1  Modbus_Master [Device: PLC Logic: Application: PLC_PRG] Network 2 / Operand 'L5_ModbusMaster_1'

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

: Please define the function block input and outputs variables completely
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Leadshine

overseas

Leadshine Technology Co., Ltd.

Headquarters Address:
15-20/F, Block B, Nanshan i-Valley, N0.3157, 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

o~ . ®® Address: 26050 Towne
¥ee Centre Dr. Foothill
° ° Ranch California
° United States

% 0 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@Ileadshine.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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