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Preface

Thank you for purchasing the CTH300 H56-10 and H52-10 products of Shenzhen COTRUST Co., Ltd.!

Before using CTH300 H56-10 and H52-10 products, please read this manual carefully so that you can grasp
the product's characteristics more clearly, apply it more safely, and make full use of the rich functions of this
product.

Product Features

The CTH300 H56-10 and H52-10 motion controllers can cooperate with a variety of expansion modules or
units to form a powerful programmable logic controller system. The system meets the control needs of
high-end OEM equipment and small and medium-sized engineering projects. Features such as precision,
intelligence and ease of use, strong communication interconnection capabilities, and medium 1/O scale.
Compared with the previous CTH300-H PLCs, H56-10 and H52-10 motion controllers inherited their
advantages while adding digital input, high-speed counters and other functions, greatly improving the
performance of COTRUST's medium-sized PLCs.

Suitable

This manual is designed for engineers, installers, maintenance personnel and electricians with common
sense of automation. Provide installation and debugging information about CTH300 H56-10 and H52-10
motion controllers.

Service support

Shenzhen COTRUST Co., Ltd. has established an after-sales maintenance service center and provides
telephone hotline services. When customers encounter problems during the use of the product, they can
contact the service support at any time. Please go to http://www.co-trust.com/Company/Contact/index.html to
obtain the service support hotlines in various regions. In addition, customers can also keep up to date with the
latest product developments and download required technical documents through the website of Shenzhen
COTRUST Co., Ltd.http://www.co-trust.com or official WeChat.



Safety Precautions

Only qualified person are allowed to install, operate and maintenance on CTH300-H5X PLC. Qualified
persons are defined as persons who are authorized to commission, ground, tag circuits, equipment, and
systems in accordance with established safety practices and standards.

COTRUST has no responsibility for any consequence caused by using this product.

This manual contains notices that you should observe to ensure your personal safety, as well as to protect the
product and connected equipment. These notices are highlighted in the manual by a warning triangle and are
marked as follows according to the level of danger:

Warning

A “Warning” indicates operation not as required may result in severe personal injuries or even
death.
Caution

A “Caution” indicates operation not as required may result in personal injuries or device damage

_\@/_ Notice
g “Notice” indicates necessary supplements or explanations
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Product Overview

This chapter mainly provides an overview of H56-10 and H52-10 application

systems, as follows:

Product Description

System Structure

Electrical Specifications And Environmental Conditions
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Product Description

H56-10/H52-10 motion controller can be combined with a variety of expansion modules to form a
powerful PROGRAMMABLE logic controller system. The system can meet the control
requirements of high-end OEM equipment and small and medium-sized engineering projects,
and has the characteristics of high speed, high precision, intelligent and easy to use, strong
communication and interconnection capability, and medium I/O scale. H56-10/H52-10 motion
controller added digital input, high speed counter, greatly improve the performance of COTRUST
medium PLC.

CPU Introduction

The CTH300 H56-10/H52-10 motion controller is the central processing unit of the PLC
application system. As the core control device of the system, it handles various operations and
the operation of user programs.

The following is a schematic diagram of the appearance of CTH300 H56-10 and H52-10:

H56-10/H52-10 Motion Controller

©® | Dlindicator
COTRUST 2] Dl interface
(3] LED indicator light
o (2} o
(4] Network port communication indicator
(5] System operation switch
° ©® | Powerterminal
(3] (7] USB interface
(4] o| © EtherNET port
(5] ® (9] EtherCAT port
0 (1] RS485/CAN port
® ® External battery interface

The characteristics of CTH300 H56-10 and H52-10 are as follows:

€ Fast calculation speed

The execution speed of the logic instructions of the CPU is 0.086us, and the floating-point
operation speed is 1.4pus. the CPU adopts the Cortex-A8 core processor, the main frequency is
up to 1GHz.

€ High-speed transmission

The high-speed Bus between the CPU and the expansion module adopts M-LVDS technology,
and the data transmission rate reaches 55Mbps.

The CPU natively integrates 6 high-speed counters and 10 digital inputs.

¢ Powerful system expansion capability
The maximum expandable digital I/O is 1024, and the maximum expandable analog 1/O is 256.
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€ Support multiple communication protocols

The CPU natively supports communication protocols such as EtherNET, EtherCAT, CANopen,
PPI/MPI, ModBus, etc., and can also support CANopen high-speed fieldBus through expansion
modules.

€ Easy and fast programming
Program through MagicWorks PLC programming software (V2.19 or later). C programming
language is supported.

€ Support remote function

H56-10 and H52-10 support remote Ethernet communication, remote monitoring and debugging
of programs, and remote firmware update.

€ Perfect operation control function

Support single-axis motion function, multi-axis interpolation function, electronic cam and
electronic gear function.

€ Support external battery

H56-10 and H52-10 are equipped with an external battery port to support an external battery,
extending the retention time of the super capacitor to more than one year.

Note: The external battery needs to be purchased separately from COTRUST (order number:
CTH3-BAT-000S1). For the installation of the external battery, please refer to 3.4 Installation
Method

1.1.2 CTH300 Expansion Modules

H56-10 and H52-10 motion controllers belong to the CTH300 of medium-sized PLC family, which
support CTH300 expansion modules, and their module types include: digital input and output,
analog input and output, temperature acquisition, high-speed counting, CAN communication
module, etc., Please refer to the table below for specific modules and models:

Table 1-1 CTH300 expansion modules

DI module

CTH3 DIT-080S1
CTH3 DIT-160S1
CTH3 DIT-320S1

Al module

CTH3 AIS-040S1
CTH3 AIV-080S1
CTH3 AIC-080S1

DO module

CTH3 DQT-080S1
CTH3 DQT-160S1
CTH3 DQT-320S1
CTH3 DQR-080S1
CTH3 DQR-160S1

AO module
CTH3 AQS-040S1
CTH3 AQS-080S1

Al/AO module
CTH3 AMS-060S1

Temperature module

CTH3 AIT-040S1
CTH3 AIT-080S1
CTH3 AIR-040S1
CTH3 AIR-080S1



CTH300 H5X-10 motion controller User Manual

1.1.3

High-speed

counting module

CTH3 HSC-020S1

Pulse output
module
CTH3 HSP-040S1

CAN master
module
CTH3 CAN-1M0S1

Power module
CTH3 PWR-020S1

Intermediate
expansion
module

ECT slave
module
CTH3 ECT-000S1

CTH3 INT-000S1

Profinet slave
module
CTH3 PNT-000S1

Programming Software MagicWorks PLC

The programming software MagicWorks PLC, which is developed by COTRUST, provides a
good programming environment for users to develop, edit and monitor their own applications, so
that you can develop your applications quickly and efficiently.

Software features

e Support IEC61131 programming language
e programing language:LAD, STL, C program
e Support Chinese / English programming

e Intelligent help

e Rich instruction

Computer configuration requirements
Operating system: Windows 7 and above.

Hardware Configuration: Compatible machines above IBM 486, with more than 128MB of RAM,
and at least 500MB of free hard disk space.

Tips

For specific usage, please refer to the online help of MagicWorks PLC software.

The software can be downloaded for free from the official website of COTRUST, download
address: http://www.co-trust.com/Download/index.html
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1.2 System Structure

In the application system, the I/O expansion module is connected to the rear of the CTH300
H56-10/H52-10 or the Intermediate extension module INT-00 through the bus interface. The 1/0
extension module sends various collected data and diagnostic information to H56-10/H52-10 via
the bus, and H56-10/H52-10 processes it according to the user program and related information.
The typical system architecture of H56-10 and H52-10 application systems is shown in the figure

below:
EtherNET
BT _ppopy
MagicWorks PLC
CTH300-H System
o DC24vm DC24v = 3] 3]
o] sk § SLE =] =)
. 5 S = g g E @
Q| Q|
Jo o2 @
0 0
0 0
ol@ ol?|
ol ol 9|
0 O
>|9| ol9|
@ @
4 i olo ol
_.= ~
u
PWH-02 CPU INT-00 DI DO Al AQ DI D O CAN-1M
EtherCAT ®
MODBUS °
CANopen ® o-
Servo, HMI, frequency Servo, HMI, frequency | |servo ‘EMZ??C | DI ‘ ‘ Dq
converter, or other PLC converter, or other PLC

» H56-10, H52-10 can communicate with the host computer through the EtherNET
communication port (using a standard network cable) or the RS485 communication port.

» The H56-10 application system consists of a central rack and three expansion racks at most,
and a maximum of 32 expansion units can be installed. H52-10 supports local rack
expansion modules.

» H56-10 and H52-10 support multiple communication methods such as RS485, EtherCAT,
EtherNET, CANopen, etc., and realize CANopen communication through the Bus expansion
CAN-1M module or the CAN communication port of the CPU (as shown in the figure above).

1.3 Electrical Specifications and Environmental Conditions

Electromagnetic compatibility (EMC) refers to the ability of electrical equipment to operate
normally in its electromagnetic environment without disturbing the environment. Table 1-2 and
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table 1-3 describe the electrical specifications and environmental conditions standards that
H56-10 / H52-10 should follow. Programmable logic controller standard: IEC61131-2,GB15969.

Table 1-2 Electrical specifications

Electromagnetic compatibility-immunity

Contact discharge: +4kV

Electrostatic discharge IEC61000-4-2 oo
Air discharge: £8kV

power cable: 2kV, 5kHz

Signal cable: 2kV, 5kHz(I/O coupling clamp)
1kV, 5kHz (Communication

Coupling Clip)

Electrical fast transient burst IEC61000-4-4

SurgelEC61000-4-5 power cable: 2kV(asymmetric),1kV(symmetry)

Radio frequency electromagnetic field

~ 0
radiation IEC61000-4-3 80MHz~1GHz, 10V/m, 80%AM(1kHz)

RF field induced conducted interference

0.15MHz~80MHz, 10V/m, 80%AM(1kHz)
IEC61000-4-6

Short-term interruption and voltage change

_ Short interruption: 10ms
of DC power input port IEC61000-4-29

Voltage change: 80%~120%,100ms

Environmental test

High temperature operation IEC60068-2 140°F 16 hours

Low temperature operation IEC60068-2 14°F 16 hours

High temperature start IEC60068-2 140°F 2 hours

Low temperature start IEC60068-2 14°F 2 hours

High and low temperature cycle operation -14°F~140°F Residence time 3 hours,
IEC60068-2 Temperature rise rate 33.8°F /min, 2 cycles
High temperature storage IEC60068-2 158°F 72 hours

Low temperature storage IEC60068-2 -40°F 72 hours

-40°F~158°F Residence time 3 hours,
temperature change time <1min, 5 cycles

Thermal shock IEC60068-2

High temperature and humidity IEC60068-2 | 104°F 48 hours

Alternating damp heat IEC60068-2 77°F ~131°F 95% 2 cycles

5~150Hz, 0.05G2/Hz
150Hz~500Hz -3dB/oct,1 hour/axis, X, Y, Z
total 3 axes

Sinusoidal vibration (bare metal)
IEC60068-2

Impact (bare metal) IEC60068-2 15G,11ms pulse, 3 times/direction

H2S: 0.1ppm, NO2: 0.2ppm, CL2:

Flowing mixed gas corrosion test -
0.02ppm,temperature: 86°F, humidity: 75%,

IEC60068-2-60

Cycle: 4 days
High voltage insulation test
Between 24V/5V nominal circuit 500 VAC
110V/220V circuit to ground 1500 VAC
110V/220V circuit to 110V/220V circuit 1500 VAC
110V/220V circuit connected to 24V/5V | 1500 VAC

circuit
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Table 1-3 Environmental conditions for the H56-10/H52 motion controller

Environmental conditions - transportation and storage

Temperature

-40~158°F

Atmospheric pressure

1080 hPa~660 hPa (The corresponding height is
-1000m~+3500m)

Relative humidity

10%~95%, non-condensing

Fall

1m, 110 times, transport package

Environmental conditions-work

Horizontal
Temper | installation position

ature Vertical installation
position

0~140°F

0~104°F

Atmospheric pressure

1080 hPa~795 hPa (The corresponding height is
-1000m~+2000m)

Relative humidity

10%~95%, non-condensing

Harsh environment

Concentration of pollutants

Low salt mist, humidity, dust mist and other
environmentsS0O2<0.5ppm

Relative humidity <60%, non-condensing

H2S<0.1ppm, Relative humidity <60%, non-condensing
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This chapter introduces the introduction and use of H56-10 and H52-10 based on

examples, as follows:

N
[

Connecting the Main Control Module

N
N

Set Up Communication

N
w

HW Config

Programming

N
(63}

Compile and Download Program

N
(0]

Run the Program

N
~

~

Online Firmware Upgrade
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2.1

2.2

Based on specific examples, this chapter introduces how to create a simple project containing
PLC program, download the program to the target equipment, run and monitor the program.

Write an example program in LAD language: when the power is on for the first time, the timer
T33 starts timing and stops timing after 1 second. Timer T37 starts timing after T33 stops, and
stops timing after 1s. After that, timer T33 and timer T37 perform alternating timing operation in a
1-second interval.

Connecting the Main Control Module

Connect the programming equipment with PLC through communication cable (such as standard
network cable), and then supply power to PLC.

Ud Supply power to PLC
Schematic diagram of POWER terminal of PLC:

L+
M
+
:
Warning

Before installing or removing H56-10 and H52-10 motion controllers, corresponding safety
protection specifications must be observed and their power supply must be disconnected.

U Connecting cable

Take H56-10 as an example, connect the Ethernet communication port between the
programming device and H56-10 with a standard network cable, or connect the RS485
communication port between the programming device and H56-10 with a programming cable.

Note: Please refer to chapter 5.3.3 Make Standard Network Cables making standard network
cable.

Communicate with H56-10/52-10

Open MagicWorks PLC software, select the menu item "file" — "New" to create a new project,
and then right-click the new project and choose "Insert new object" — "PLC" to insert a H56-10 in

the project.

78 File | Edit Insert PLC Tools View Windows Help Hame "
|D New... |Pro_‘iect1 |
— [ |Open.. Storage:
Open start page |C:;’Users,-"ganm665,-"nesktop || Erowse, .. |
Close
=1
Save As...
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® Project Manager - [Project] -- Cif/Users/ganm665/Desktop/Projectl]

7 File Edit Insert PLC Tools View Windows Help !En
e x00h @HE 25 p a 00E=
B Projeat |

»

Open Object Ctrl+Alt+O
3¢ |Cut Ctrl+X
@ | Copy Ctrl+C
Ty |Paste Ctrl+V
Delete Del
Select All Ctrl+A
Rename F2
| Insert New Object 4 PLC Station...
|1'1 Compile Symbol Table
[2 | Recompile Program Block Organization Block
¥ | Download.. Ctrl+D Function Block
. Functi
Library Memory... Hnenen
Data Black
Object Properties... Alt+Return C Function

Init V Data Block
Status Chart

Inserts a PLC station into the current project

1. Set the PG/PC interface

Select the menu item "Tools" — "Set PG/PC Interface". If you use a serial port connection, select
"PC/PPI Cable (PPI)". if you use a standard network cable connection, select "CTH300/200
Local (TCP/IP) — Realtek PCle GBE Family Controller", and then click "OK".

* Project Manager - [Project] -- CifUsers/ganmb65/Desktop/Praject1]

:i File Edit Insert PLC | Tools | View Windows Help !En
D ] éﬁ @ DB PID Instruction Wizard... L B
. METR/METW-PPI Instruction Wizard...

MNETR/NETW-UDP Instruction Wizard...
MODBUS-TCP Instruction Wizard...
HSC Instruction Wizard...

PTO/PWM Instruction Wizard...

Text Display Wizard...

»

Recipe Wizard...
Data Log Wizard...

Set PG/PC Interface...

Update CPU Firmware on TCP/IP...
View Data Log Offline...

Erase Device Remote 1D

Options...
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Access Point of the Application
Magicorks PLC —> CTH300/200 Local (TCE/TP) —> Realtek FCIe Ghl -
(Standard for MagicWorks PLC)

Interface Paramster Setting:

CTH300/200 Local (TCF/IF} —» Realtek PCIe GHE Family Controller

PC/PRI Cable (PPI)
CP6451-yMPI (TCP/IP) -= Realtek PCle GbE Family Contraller
CP6453-RS485 (TCP/IP) -= Realtek PCle GbE Family Controller
CTH300/200 Local(TCP/IP) -= Realtek PCle GbE Family Controller
CTH300/200 Remote_iNet (TCP/IP) -= Realtek PCle GbE Family Cor,
CTH300/200 Remote_MiCo (TCP/IP) -= Realtek PCle GbE Family Cc

<| [ >

(Select this interface when programming with CTHZ00/300 integrated
Ethernet port

o [ | [ 3

2. Set the IP of the programming device and the IP of H56-10 to the same LAN

Search the H56-10 connected to the programming equipment through magicworks PLC, the IP
address of the H56-10 can be recorded, and the IP address of the local connection currently
used by the programming equipment and the IP address of the H56-10 can be set to the same

network segment.

2.3 HW Config

Select "HW Config" in the "project manager" interface of CPU site to configure the hardware.

* Project Manager - [Project] -- C;/Users/ganm665/Desktop/Project]

i3 File Edit Insert PLC Tools View Windows Help !En

e xO0&0m BB o5 »p m 0o =

—

= E
v == ; =
& e m B B @E &
v BT | PLCTyee  Communic coipgyp.. Progra..
| =
3

& Program Bl... = =N =
= (on]
Cross Re,

i

ia] Symbol Table =l
=] Status Chart Symb... Statu... Init ...
e InitV Data ...
IJLLF Cross Refer...
(3] Wizards CT LBl CT LIB2

o
i

Step 1: add rack, power module and CPU

In the hardware configuration interface, expand the "PWR 300" and "CPU 300" folders in
sequence under the "co-trust 300" item tree, and add the power module and CPU. The power
module can only be placed in slot 0 of the rack, and the CPU can only be placed in slot 1 of the

rack, as shown in the figure below.
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' HW Config - [PLC1 -- Project1]

B File Edit PLC Tools View Windows Help !En

EEE Sl xO606F 25 e B P K

~ | Device Catalog 5 X
(0 RACK > [Z3 cP 300 A
f Pwr-0z ~ (3 cpu 300

W H56-006 > (2 H35-006

» [0 H36-006
> (22 139-006
» [@ H31-006
>
v

(22 H32-006
(1 H56-006
v (1 CTH3 H56-10082
B vio
» [ H52-006
w > [Z3 FM 300
<[] > > [ InNT 300
I|z||;|5tation ~ [ PWR 300
D

Type MName |j PWR-02
> [0 RACK 300
(55 W Y T

o Rack (0) RACK

the properties interface to set communication port properties.

Properties - H56-006

&5 cpu FFT Forts | TCE/IP Port |
D General You can adjust the TCF/IF port parameters that MazieWorks FLC will use to communicate
E Communication Ports | | to the attached FLL.
[ Retentive Ranges
[ Password Hetwork
[0 Background Time .
|:| SOE Conﬁguralions @ hutomatie Aszigned TP
[ Extend Bus Clock O () Usze the Following IF
|:| EtherCAT Device Name: |CPU300
[] CANopen Master
[] Address
|:| Input Filter Server Fort: |G355 =
@ putomatic Assigned DHS Group Name: |CO_TRUST
) Use the Following DHS
mews [ ] Verity:
Configuration must be dewnloaded before taking effect. | 0K | | Cancel | |]Je£ault Alll | Help |

Step 2: add functional modules
Expand the "SM 300" item tree and select the required module to add to the rack, as shown in
the following figure.

11
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TS HW Config - [PLCT -- Projectl]

BF File Edit PLC Tools View Windows Help !En

EEBE ©d ¥xO06H B a5 e B P N

| Device Catalog g X

§ pwr-02
v [ SM 300 ~
H56-006
N v [ Al-300

i
1
H
B AIS-04 4A1712Bit
3 [ oir-ossoi .
. B AIv-08 BAIMEBIt

4 ] Alv-08 sar1ebit B Ac-08 sareait
s [oarossooT B AT-04 41C
@ B aT-088TC
. B AIR-04 4RTD
g B AIR-08 8RTD
] > (1 A0-300
10 > [3 AlfAD-300
v [ DI-300

B DiT-08 8DI

B DiT-16 16D1

B DiT-32 3201

H

<[]
:”;‘ (D) RACK
Slot Module Order number ~
o | [jrwroz2 CTH3 PWR-02051 2

' CTH2 HSA-10NS? e
< >

Double click the module on the rack to configure the module properties
% Properties - AIV-08 8AI*16bit

7 Analog Module General |
D General You can adjust the name and comment for the object.
B dares
O Input Filter .
Information
[l Range Config
Wame:  |AIV-05 GAT#16bit |
Comment:
Configmration must be dewnloaded before taking effect. 0¥ | | Cancel | |Default ,).]_]_| | Help

Establish communication with CPU
Double click the “communication®, then double-click the “Double-click to Refresh” to search CPU,
and the CPU with successful search will be displayed in the communication dialog box.

12
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8 File Edit Insert PLC Tools View
DE €360 @3 P D= 65§83 »
v == ; -
0 Projectl
o B et pLHCT BE B =
O ' H56-006 MLFB ... ype et PG/P... HWC..  Progra..
i@ Program Bl... o = = = =
il Symbol Table (E3]
o Y .
E Status Chart Symb... Statu... Init ... Cross Re... Wizards
Init V Data ...
Cross Refer... ﬁ
P Y .
(%] Wizards CT LIB1 CT LIB2
> i cTue
> [ cTuez

Address
f TCP/IP -= Realtek PCle GbE Fam...

Host @ DZ-2020088520 Host:DZ-2020066520
Double-Click
to Refresh

Remote IF : 192.168. 1. 201 : 20000 @

Remote FLC: 192.168. 1. 201 : 20000

FLC Type Hes—008 MLFE 10032

IZ Save PLC Type with Project

Hetwork Farameters

Interface : CTH300/200 Remote MiCo (TCE/IF) —» Realtek FC

Protocoel @ TCEATR

Communi cation Monitor

Time Out :

|Set Piz/FC Interface|

After setting, you can compile, download and run the CPU through the programming device.

2.4 Programming

This example program achieves the purpose: Timer T33 and timer T37 alternately count in

1 second intervals.
1) Expand "H56-10" in the project tree, then select the sub-item "Program Block", and

double-click OBL1 in the right window to enter the program editing window.

13
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* Project Manager - [Project] -- //sz-g.cotrust.com/&E= /T AR...

i7i File Edit Insert PLC Tools View Windows Help

e 80 FE a5 p n 0o i

" [ .
@ Projectl j I‘
v BB PLC1 ;
W

CFO(CF_0)

Program Block
Symbol Table
Status Chart

Init V Data Block
Cross Reference
Wizards

CT LIB1

CT LIB2

2) Using LAD language programming, the final program is as shown in the figure below:
When power on for the first time, m0.1 is set to 1, m0.1 is reset.

—|Hetwork 1 Network Title

MO 1 Moo
| ( s
| L
1
M1
'
(r)
1
After M0.0 is set, execute T33.
;I]'et'l'nrk 2
| M0 T33
| { I I
TONW
1004 FT 10ms=

After T33 arrives, MO0.1 is set and MO0.0 is reset.

j]etiurk 3
T33 Mo 1
| {
I (s)
1
MO0
'
L E
1

After MO.1 is set, start to execute T37.

14
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jletinrk 4
MO 1 Tar

| T
TOH

104FT 100ms=

After T37 timing arrives, reset M0.1 and MO0.0 is set.

—|Hetwork &

T37 M. 1
| | 'l
(r)
1

M. 0
(s)
1

15
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2.5

2.6

Compile and Download Program

1. Save and compile the configuration

Select "File" — "Save as" to save the current configuration, and then select "PLC" — "Compile"
to compile the current project. if the compilation is successful, the download operation can be

carried out.
—1 % File Edit Insert |PLC| Tools View Windows Help =5
[ f 1
2.8 Fle | Edit  Insert PLC N % @ " RN = e o
— — m sTOP
D MNew... ~ {5 Projectl -
B ) M -;m [¥f Compile I
| PeEN.. v CPU M2 3
W B  Compile Al
I::I-Pen start page ‘E Sym |} Recompile Program Block
| a5 Statl A Upload... Ctrl+U
P .
Close g Init ¥ Download... Cirl+D
{ea] Cro:
| % Wiz Clear.
Save As...
’ ﬁ cTy Power-Up Reset

2. Download the program to the CPU

Select "PLC" — "Download" to download the program blocks and hardware configuration to the
CPU. If your CPU is in running mode, a dialog box will pop up on the download interface to
prompt you to put the CPU in STOP mode.

* Project Manager - [Project1 -- Ci/Users/ganmBb5/Deskiop/Project1]

{3 File Edit Insert | PLC | Tools View Windows Help

D B X Eéﬂ Ik RUN
. m STOP
hd D|j_|_ Projectl
v Bl pLC E[ Compile
hl ‘' H56-000 .
P (B Compile Al
E Prog
& Sym (2 |Recompile Program Block
"I?ET Statt &  Upload.. Ctrl+1
= Init!
g :r'm|= Download... Ctrl+D

Run the Program

After the program is successfully downloaded to the CPU, turn the system operation switch 1»
of the CPU to RUN, and then you can monitor the operation of the program through the status

table.

<Remarks> When the system fails, please refer to chapter 5.8 PU Fault Diagnosis to obtain the
fault diagnosis method of the motion controller.
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2.7 Online Firmware Upgrade

1. CTH300-H PLC supports online firmware update. Before performing online firmware update,
ensure that the CPU is connected to the network. In the programming software project manager

interface, select "Tools" — "Update CPU Firmware (TCP/IP)"
* Project Manager - [Project] -- C:/Users/ganmb65/Desktop/Project1]

{3 Fle Edit Insert PLC | Tools | View Windows Help !EH
D B X Eﬁ m PID Instruction Wizard... Lome =T = E =
MNETR/METW-PPI Instruction Wizard...
~ [ Projectl o B =
v @l Pt NETR/METW-UDP Instruction Wizard... x ==
N ' H56-006 MLF MODBUS-TCP Instruction Wizard... HW C... Progra...
".?fl Program B HSC Instruction Wizard... e S,
o
;-g'_ Symbal :a PTO/PWM Instruction Wizard... WI,EId
== Status Cha . . L R izards
Text Display Wizard... Cross Re...
i&5 InitV Data | epEy T
i85 Cross Refs Recipe Wizard...
(%] Wizards Data Log Wizard...
il cTuB1
ﬁ CT LIB2 Set PG/PC Interface...
Update CPU Firmware on TCP/IP...
View Data Log Offline...
Erase Device Remote 1D...
Options...

2. In the update CPU firmware interface, select "Download from Internet", click "Check valid
version”, the information window will display the current available PLC firmware, select the
firmware to be updated and click "Install”, the firmware will be automatically downloaded from the
Internet.

17
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Current version

Current version: | Read version information |

tion:
® Download from Internei 1

() Open file on hard device

Dowrload from Intermet 2

I Check valid version |I

Version Information MLFB Publish D; ™~
19 V1.58 SMW102 = 1... CTH3 H36-00152 2021-07-01 1
20 V1.52 SMW102 = 1... CTH3 H52-10052 2021-01-15
21 V1.58 SMW102 = 1... CTH3 H52-10052 2021-07-01
@\H.SE SMW102 = 1... CTH3 H536-10052 3 2021-01-1%
23 V1.58 SMW102 = 1... ICTH3 H56-10052 |2021—07—01 [ |
24 \V1.52 SMW102 = 1... CTH3 H36-00A52 2021-01-15
25 V1.58 SMW102 = 1... CTH3 H36-00AS52 2021-07-01 v
£ | | >

Open file on hard device

Open

Communication setting

Destine IF: (182 163 .1 L2201 Fort: |Z0000 5

| Install || Cancel |

3. Set PLC to STOP mode
4. After loading, you need to wait for the PLC to restart automatically, and click "OK". Do not
operate the PLC or disconnect the power supply before the PLC firmware is loaded!

5. After downloading, the PLC needs to be powered off and restarted.

18



Installation

The installation methods of H56-10 and H52-10 motion controllers are

introduced as follows:

3.1 Safety Guidelines

3.2 Installation dimension

3.3 Use of the rack
3.4 Installation method

SN Grounding and wiring

SISl Suppression circuit




Installation

3.1 Safety Guidelines

You can use the mounting holes to fix the H56-10/H52-10 motion controller on the back panel of
the control cabinet, or use the DIN clip of the device to fix the module on a standard (DIN) rail.

Installation precautions of H56-10/H52-10 motion controller:
O Insulate PLC from heating device, high voltage and electronic noise

When installing equipment components, separate the equipment generating high voltage and
high electronic noise from the low-voltage electronic equipment of the H56-10/H52-10 motion
controller.

When installing the H56-10/H52-10 motion controller on the back panel of the control cabinet,
you should consider arranging the electronic components in the lower temperature area of the
control cabinet, because the long-term operation of the electronic components in a high
temperature environment will shorten the Time to failure.

O Leave proper space for heat dissipation and wiring

The controller adopts natural convection heat dissipation, and there must be at least 60mm
space above and below the module to facilitate normal heat dissipation.

Notice
A The maximum temperature allowed in the vertical installation is 10°C lower than that in the
horizontal installation, and the CPU should be installed under all expansion modules.

When installing the controller, sufficient space is required for wiring and connecting
communication cables.

Figure 3-1 shows the CPU installed on multiple racks, which shows the distance between each
rack and adjacent components, cable troughs, and cabinets. When wiring the module through
the cable trough, the minimum distance between the bottom of the shield connection element
and the cable trough is 60mm.

20
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: PWR|CPU|SM|SM SM =

: o i

i 60mm '

! v Cable trough, |

; ! .f.'.f.f.f.f.f.'.'.'.f.f.f.'.'.'.rlf.‘.'.'.fl? L [195mm+X

R F N X :

: 60mm :

-

: PWR|CPU|SM|SM SM[ |——¥

— - q—b:

120mm C 20mm :
60mm

Figure 3-1 Installation diagram

0 Power budget

After confirming the CPU, power supply module, relay module and expansion module of each
rack, it is also necessary to confirm whether the current consumption and power consumption of
the system Bus meet the following conditions:

Condition 1: Confirmation of Bus current consumption

The internal bus voltage is 5VDC, and the current is provided by CPU. The sum of bus current
consumption of expansion module on each rack shall not exceed the maximum bus current
allowed by CPU or relay module.

Condition 2: Power consumption confirmation

When using power modules, the sum of the power consumption of other modules in each rack
cannot exceed the maximum power consumption allowed by the power module.

When using an external power supply, select the appropriate power model according to the sum
of the connected power.

<Remarks> For the budget of the Bus power current of the controller, please refer to A Power
budget.

U Device power off

When installing and disassembling the controller and related equipment, appropriate safety
measures must be taken in advance and the power supply of the controller must be cut off.

Warning

Installing or disassembling the H56-10/H52-10 motion controller and related equipment under
A power-on conditions may cause electric shock or equipment malfunction, further causing

serious personal injury or even death and equipment damage!
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When replacing or installing the H56-10/H52-10 motion controller, be sure to use the correct or
equivalent module. When replacing the H56-10/H52-10 motion controller, in addition to using the
same module, make sure that the installation direction and position are correct

Notice

e If you install an incorrect module, the program of the H56-10/H52-10 motion controller may
A produce incorrect functions.

e Failure to use the same module to replace the H56-10/H52-10 motion controller in the same

direction and sequence may cause serious personal injury and equipment damage.

3.2 Installation Dimension

H56-10/H52-10 mation controllers have mounting holes, which can be easily installed on the
back panel. The installation dimensions are shown in figure 3-2.

O i

N——

1000010007
[
(]
[

115+0.20
132+0.20
35.50+0.20

00non nnoonno w

i —

[
18+0.20

34+0.20

101.60+0.20

measurement unit: mm

Figure 3-2 H56-10/H52-10 motion controller installation dimensions

3.3 Use of the Rack

A Central rack (Rack0) and expansion rack (Rack1\Rack2\Rack3)

The H56-10/H52-10 application system consists of a central unit and one or more expansion
modules. The rack containing the CPU is the central unit. Equipped with modules and connected
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to the central rack to form the expansion rack of the system.
O Use of expansion racks
If all slots of the central rack are used, you can use an expansion rack.

When using expansion racks, in addition to additional racks and relay modules (INT), more
power supply modules may be required. When using a intermediate extension module, it must be
compatible with the extension station.

<Remarks> H56-10 supports expansion racks, H52-10 only supports central racks
Q Module layout on the rack

The rack is an assembly rail. This guide rail can be used to install the module to which the
H56-10/H52-10 application system belongs.

@® Module layout on arack

If you want to install the module on a rack, please note:

+ The number of modules installed on the right of the CPU does not exceed eight (SM, FM,
CP).

¢+ The cumulative power consumption of the modules on the rack on the H56-10/H52-10
backplane bus must not exceed 1.6A.

The following figure shows the layout of eight signal modules in the H56-10/H52-10 system.

o O

I |[PWR| CPU |SM1|SM2|SM3|SM4|SM5(SM6|SM7|SM8

0
| o

Figure 3-3 H56-10/H52-10 application system layout
®@ Complete assembly of four racks

If you plan to perform assembly on multiple racks, you need to use a intermediate expansion
module (INT), and the different racks are connected through the network port of the relay
module.

If you want to arrange modules on multiple racks, please pay attention to the following:
+ INT module always uses slot 3 (slot 1: PWR. slot 2: CPU, slot 3: INT)

+ Itis always on the left before inserting the first signal module.

+ A maximum of 8 modules (SM, FM, CP) can be installed on each rack.

¢ The number of modules (SM, FM, CP) is limited by the allowable current consumption on the
H56-10/H52-10 bus. The cumulative power consumption of each rack must not exceed 1600
mA.

The following figure shows the arrangement of each module in the H56-10 system on 4 racks.
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3.4

PWR| CPU |INT|SM1SM2|SM3[SM4|SM5|SM6|SM7|(SM8 Rack0 Centralrack

PWR | INT|sM1sM2|sm3lsma|sms|sme|sm7|sme[—| Rack1 Expansion rack

°]
0]

I~ [PWR|INT|SM1SM2|sMm3[sm4|sm5|sme|sm7|sms[ | Rack2 Expansionrack

Lo

[®

ol

=}

I |[PWR|INT|SM1SM2|SM3|SM4|SM5|SM6|SM7|SM8[ | Rack3 Expansion rack

0

o

Figure 3-4 H56-10 application system module layout with 4 racks

Tips

When a multi-rack system uses Intermediate expansion module, only the Intermediate
expansion module in the first rack need to be connected to the CPU through the bus, and
—@- other Intermediate expansion module need to be connected through network ports. When
connecting Intermediate expansion module through network ports, pay attention to the
IN/OUT port sequence. That is, the OUT port on the previous Intermediate expansion
module is connected to the IN port on the next Intermediate expansion module.

Installation Method
Installation mode

H56-10 /H52-10 motion controller can be installed on the back plate of control cabinet or
standard DIN rail. It can be installed horizontally or vertically.
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PWR
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Vertical installation Horizontal installation
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Figure 3-5 CPU and module installation method
Installation and removal operations
Please install or remove the H56-10 / H52-10 motion controller as follows.
+ Install the panel
1) Position and punch holes according to size requirements.
2) Fix the module on the backplane with appropriate screws.

3) If an expansion module is used, connect the flat cable of the expansion module to the
expansion port under the front cover.

¢ DIN rail mounting

1) Fix the guide rail on the back plate.

2) Open the din clip at the bottom of the module and clamp the back of the module on the DIN
rail.

3) If an expansion module is used, connect the flat cable of the expansion module to the
expansion port under the front cover.

4) Rotate the module close to the DIN rail and close the din clip.
5) Carefully check whether the din clip and DIN rail on the module are tightly fixed.

6) To avoid damage to the module, do not directly press the front of the module, but press the
part of the mounting hole.

Be careful

When H56-10 / H52-10 motion controller is used in the service environment with large vibration
A or vertical installation, DIN rail stop shall be used.If the system is in a high vibration

environment, a higher vibration protection.

¢+ Remove the CPU or expansion module
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A

1) Remove the power supply of H56-10 / H52-10 motion controller.
2) Remove all wires and cables from the module.

3) If other expansion modules are connected to the module, open the front cover and unplug the
expansion flat cable of the adjacent module.

4) Remove the mounting screw or open the din clip.
5) Remove the module, removing and installing the terminal strip.
+ Installation of terminal strip

1) Ensure that the pin on the module is aligned with the small hole at the edge of the terminal
block.

2) Press the terminal block down into the module to ensure that the terminal block is aligned and
locked.

+ Removal of terminal strip
Hold the terminal block and pull it up.
+ Installation of battery card

Align the three snaps of the battery card with the three small holes at the bottom of the H56-10 /
H52-10 module, ensure that the three snaps of the battery card are aligned with the position, and
then press the battery card down into the module.Finally, press the white terminal on the battery
card into the external battery port of H56-10 / H52-10.

Battery card buckle

Step 1: Align the three buckles of the battery card
with the three small holes at the bottom of the
H56-10 module, and press the battery card down
into the module.

Step 2: Press the white terminal that comes with
the battery card into the external battery port of
the H56-10.

Wiring

Wiring precautions:
Be careful
* When installing or wiring, ensure that all external power supplies are turned off.Failure to
turn off all power may cause electric shock to the user or damage to the product.
 After installation or wiring, when starting the power supply or operating the PLC, confirm
whether the wiring terminal block is correctly inserted into the corresponding terminal base
of the PLC. Otherwise, it may cause electric shock or work error.
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3.5

* When wiring the PLC, check the rated voltage and terminal configuration defined in the
product specification to ensure correct and safe wiring.Connecting a power supply that does
not match the rated value or incorrect product safety wiring may cause dangerous
conditions such as fire or damage.

* For external wiring configuration, special tools shall be used for flanging, pressure
welding and correct welding.Poor wiring configuration may cause short circuit, fire, or
incorrect operation.

* It must be ensured that there are no foreign matters such as scrap iron or wiring residues
in each module.These foreign objects may cause fire, damage, or incorrect operation.

Wiring Description:

1) Terminal blocks with crimped insulating sleeves shall not be used.It is recommended to wrap
the crimp terminal lugs with sleeves containing labels or insulating materials.

2) Please use 24~22AWG single core wire or multi core wire for wiring connecting the terminal
block. It is recommended to match the pin terminal with aperture less than 1mm for wiring. The
specifications are shown in the following figure:

‘ ‘

4
-

]

8-10mm 24-22AWG

A
3 -
3

Grounding and Wiring

O H56-10/ H52-10 motion controller grounding and wiring Guide

Reasonable grounding and wiring are very important for all electrical equipment. It can ensure
that your system has the best operating characteristics and provide better electronic noise
protection for your system.

The wiring of H56-10 / H52-10 motion controller and its related equipment shall comply with all
effective electrical coding rules.All equipment installed and operated shall comply with all valid
national or regional standards.Keep in touch with authoritative representatives of the region to
determine standards that meet special needs.

Safety factors must be considered when designing the grounding and wiring of H56-10 / H52-10
system, otherwise it may cause misoperation of equipment.Therefore, you should implement all
safety regulations to avoid personal injury and equipment damage.

Warning

1. Attempting to conduct grounding or wiring under live conditions may cause death or serious
personal injury and equipment damage.

2. The control equipment may cause the misoperation of the equipment it controls, resulting in
death or serious personal injury and equipment damage.Therefore, H56-10 / H52-10 system
must have emergency stop function, electromechanical interlock or other redundant safety
facilities independent of H56-10 / H52-10 motion controller.

27



Installation

3.6 Suppression Circuit

When using inductive load, a suppression circuit should be added to limit the rise of voltage when
the output is turned off.The suppression circuit can protect the output point from premature
damage due to high inductive reactance switching current.In addition, the suppression circuit can
also limit the electronic noise generated by inductive load switching.

Be careful

The effectiveness of the suppression circuit depends on the application, and you should adjust
A its parameters to suit your special application.Ensure that all device parameters are consistent

with the actual application.

U Transistor output and relay output for controlling DC load

The transistor output has internal protection and can be adapted to a variety of
applications.Since the relay type output can be connected to both DC load and AC load, there is
no internal protection.

Figure 3-6 shows an example of a DC load suppression circuit. In most applications, an
additional diode A is sufficient, but if your application requires faster shutdown speed, it is
recommended that you add zener diode B.Ensure that the zener diode can meet the current
requirements of the output circuit.

A B (optional)
11 N
™~ L]

A: IN4001 diode or similar device.

B: 8.2V Zener diode for transistor output
m 36V Zener diode for relay output.
output ——

DC inductive load

Figure 3-6 suppression circuit of DC load

U AC output and relay output controlling AC load

The AC output has internal protection for most applications because the relay can be used for
DC or AC loads, so it does not provide internal protection.

Figure 3-7 shows an example of an AC load suppression circuit. In most applications, an
additional metal oxide variable resistor (MOV) can limit the peak voltage to protect the internal
circuit of the H56-10 / H52-10 motion controller.Ensure that the operating voltage of MOV is at
least 20% higher than the normal line voltage.

0.1uF 100~200Q

[

Metal oxide rheostat

— ]

output

m @_
ACinductive load

Figure 3-7 suppression circuit of AC load

28



Power Supply Module

Introduce the power module of H56-10 / H52-10 application system, as follows:

Technical Specifications

Wiring




Power Supply Module

4.1 Technical Specifications

The PWR-02 power supply module can provide 24V DC for H56-10/H52-10 and expansion
modules (except digital modules). Please select a power supply module for each rack, and select
other power supplies for digital input and output and sensors.

Table 4-1 Basic properties of PWR-02

Name Descreption Order no.

PWR-02 Input: 85~264V AC output:24V DC/2A CTH3 PWR-020S1

Table 4-2 Specification of PWR-02

Physical characteristics

dimensions(WxHxD) ‘ 34x115x101.6 mm

LED indicator

24VPOWER(green) ‘ ON: with 24V DC output, OFF: without 24V DC output
Switching

24V DC power control

switch

ON: with 24V DC output, OFF: without 24V DC output

Input voltage

Voltage range

85~264VAC, wide voltage input

Rated frequency 50Hz/60Hz
Frequency Range 47Hz~63Hz
Efficient 75%

Alternating current

0.9A/110V, 0.5A/220V

Inrush current (25°C
max)

<20A/110V, <35A/220V

Leakage current <5mA/220VAC
Output voltage

DC voltage / rated 24VDC/2A
current

Rated power 48W

Ripple and noise

(maximum) 150mVp-p
Voltage output range +5%

Start / rise / hold time

<2.5s/<50ms/=20ms

Isolation (power input
and output)

Isolation between 110V / 220V AC and 24V DC

Protection function

Overload protection

105%~130% of the rated output power, cut off the output, and
automatically recover after troubleshooting.

Overvoltage protection

115%~135%Ue. Protection mode: hiccup mode, automatic

recovery after troubleshooting.

Surge protection

The power supply terminal provides surge absorption function

Overcurrent protection

The power output provides overcurrent protection.

Safety electromagnetic compatibility

Withstand voltage

Input ~ output: 1.5kvdc, input PE: 1.5kVDC, output-PE: 500VDC

Isolation resistance

Input ~ output, input-PE, output-PE: 100M Q / 500VDC.

Standard basis

Refer to UL60950 and UL1950 for safety and EN55022 for
electromagnetic compatibility.
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4.2 Wiring
4.2.1 Interface Diagram
o] © Indicator light
——
.d- 24V DC output switch
@ L1
%% Noo 110V/220V AC input power terminal
@[m| -
% oo 24V DC input power terminal
@ M

4272 Interface Definition

Table 4-4 Definition of the 240V AC input power port of the PWR-02

Removable terminal Signal Definition
@ E L FireWire
@ E N Zero line
@ @ Grounded

Table 4-5 Definition of the 24V DC output power port of the PWR-02

Removable terminal Signal Definition

@) E L+ 24V+

@ | M 24V-

@ E L+ 24V+

@ M 24V-

Table 4-6 DIP switch definition of PWR-02

Switch Status Direction Definition
ON uUpP with 24V DC output
OFF DOWN without 24V DC output
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Main Control Module

Introduce the performance specifications and main functions of H56-10 / H52-10

motion controller, as follows:

Basic Performance Parameters

6}
[N

6}
N

CPU input Function

Communication Function

a1
w

(&)
N

Data Storage Specifications

Password Level And Authority Control

(&)
(o))

Real Time Clock

(6]
~

Interrupt event

(6)]
0]

o

CPU Fault Diagnosis
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The H56-10 and H52-10 main control module is the central processing unit of the application
system, as the core control device of the system, used to process various operations and the
operation of user programs.

Table 5-1 Basic characteristics of the main control module

Name Specification Description Order No.

H56-10 motion controller, 256KB+64KB program space,
1MB data space, 24V DC power supply, 10 digital inputs,
6*500kHz high-speed counter, 1 EtherNET interface, 1
EtherCAT interface, 1 CAN interface, 1 RS485 interface, 1 CTHS3
USB interface. Supports 64 EtherCAT slave , supports up to H56-100S2
4 racks, supports single-axis motion control, interpolation,
electronic cams and electronic gears, and supports C
language programming.

H56-10
motion
controller

H52-10 motion controller, 256KB+64KB program space,
1IMB data space, 32K data block space, power-down
retention. 24V DC power supply, 10 digital inputs, 6*500kHz
high-speed counter, 1 EtherNET interface, 1 EtherCAT
Interface, 1 CAN interface, 1 RS485 interface, 1 USB CTH3
interface. Support single-axis control functions (such as H52-100S2
positioning, speed and return to the original), support
linear/arc interpolation function, support continuous
interpolation function, support electronic cams and electronic
gears support C language programming.

H52-10
motion
controller

51 Basic Performance Parameters

Table 5-2 Regular feature

Physical characteristics

Dimension(WxHxD) 34x115x100 mm

Power loss 19.2wW

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4Vv~28.8V DC

Input Current 0.8A

Reverse polarit

protectio: ’ VES

Bus power suppl

voItaZe " vV be

Bus power current 1.6A

LED

24VPOWER(green) ON: with 24VDC. OFF: without 24VDC
SF(red) ON: system error. OFF: No error
BF(red) ON: BUS error. OFF: No error

33



Main Control Module

FRCE (yellow)

ON: some items are forced. OFF: no item is forced (can also be
controlled by the LED command)

RMC (green)

ON: The CPU communicates with the remote server successfully
(EtherNET port parameters are correctly configured). OFF:
CPUCommunication with the
disabled

remote server failed or was

RUN (green)

ON: system running. OFF: The system stops running

STOP (yellow)

ON: The system stops running. OFF; system running

Network port communication indicator

Link1 (green)

ON: connect. OFF: not connect

SPEED1 (yellow)

ON: 100Mbps. OFF: 10Mbps

Link2 (green)

ON: connect. OFF: not connect

SPEED?2 (yellow)

ON: 100Mbps. OFF: 10Mbps

10.0~11.1 (green)

ON: Signal input. OFF: No signal input

Extended | / O

1 CPU supports the
number of INT-00 racks

Upto4

Number of modules
supported per rack

Except for power supply, CPU, and intermediate expansion
module, each rack supports up to 8 modules

Number of ECT-00 slave
supported by one CPU

Up to 64

Number of modules
supported per ECT-00

Up to 8 modules are supported

Power down hold

Clock power down
holding time

The supercapacitor lasts for 112 hours. After H56/H52 is
connected to an external battery, the power-off retention time can
reach at least 1 year, and the typical value is 3 years (for the
order information of the external battery, see N Product Oder Info.

Instruction performance

Bit instruction

) 0.086us/step
execution speed
Floating point
instruction execution 1.4ps/step

speed

Memory

User program space

256KB+64KB(confidential space)

User data space

1MB

Power down holding
space

32KB
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5.2 CPU Input Function
5.2.1 Digital Input
The CTH300 H56-10/H52-10 motion controller integrates 10 digital inputs. The input
characteristics are shown in the table below.
Table 5-3 H56-10/H52-10 motion controller digital input characteristics
Digital input characteristics
Native integrated 10 points 10
Input type Sink/source
Rated voltage 24V DC
Input voltage range 20.4~28.8V DC
Surge voltage 35V DC, continue 0.5s
Logic 1 signal (minimum) 15VDC, 2.5mA
Logic 0 signal (maximum) 5VDC, 1mA
Connect 2-wire proximity )
) 1ImA(Maximum allowable leakage current)
switch sensor (BERO)
Configurable, support 0.2us, 0.4us, 0.8us, 1.6us, 3.2us, 6.4us,
Input filtering 12.8us, 0.2ms, 0.4ms, 0.8ms, 1.6ms, 3.2ms, 6.4ms, 12.8ms,
the default is 6.4ms
Isolation (field and logic) 500V AC, 1 minute
Isolation group See wiring diagram
Simultaneously connected "
inputs
Maximum cable length 500m(Standard input)
shield 50m(Standard input)
Unshielded 300m(Standard input)
Pulse catch input 10
total 6
. single
High counter 6x500kHz
phase
two-phase | 4x250kHz
5.2.2 High-Speed Counting Input
Table 5-4 H56-10/H52-10 motion controller high-speed counter input points
mode description input
HSCO 10.0 0.1 10.2
HSC1 10.3 10.4 10.5
HSC2 10.6 10.7
HSC3 11.0 1.1
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HSC4 10.2
HSC5 10.5
0 Single-phase counter clock
1 with internal direction clock reset
2 control
3 Single-phase counter clock direction
4 with external direction clock direction reset
5 control
Incremental .
6 . Minus clock
Two-phase counter with clock
up and down counting Incremental )
7 Minus clock reset
clock clock
9 clock A clock B
A/B phase quadrature
10 clock A clock B reset
1 counter

Communication Function

Communication Port Specification

Table 5-5 Communication port specifications

RS485 communication port

Communication
interface and
protocol

RS485 communication port (switchable between PPI and free port

protocol)

PPI/MPI: 9.6kbps, 19.2kbps, 187.5kbps

Baud rate

Free port: 1.2kbps~115.2kbps, built-in ModBus master/slave function

Maximum cable
length per section

Isolation repeater: 1000m (187.5kbps)/1200m (38.4kbps)

Maximum number of
stations

32 stations per segment, 126 stations per network

Point to point

Yes (NETR/NETW), each instruction can read/write at most 200
bytes, and a maximum of 8 read and write instructions are allowed at

the same time.

(PPI master mode)

One MPI slave can connect up to 8 MPI master

MPI connection

Communication port isolation

EtherNET communic

ation port

Communication
interface

1 standard Ethernet port

Baud rate

10/100Mbps adaptive

Protocol type

UDP_PPI protocol, ModBus_TCP/IP master-slave protocol,

Support S7 protocol

Maximum cable

100m
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length per section

Maximum
connections per site

UDP_PPI supports up to 8 connections, ModBus_TCP supports up
to 32 connections

S7 protocol supports up to 8 connections, and regardless of master
and slave

Number of user data

UDP_PPI supports 200 bytes
ModBus_TCP/IP supports 240 bytes
The S7 protocol supports 200 bytes

DHCP function support

Remote monitoring /

programming support

function

Isolation Communication port isolation

EtherCAT communic

ation port

Communication
interface

1 EtherCAT communication master interface

Baud rate

100Mbps

Protocol type

EtherCAT Protocol

Maximum number of
secondary sites

H56: Each master supports up to 64 EtherCAT slave
H52: Each master supports up to 8 EtherCAT slave

Maximum cable
length for each
section

100m

Supported functions

Configure the distributed clock, configure the startup parameters,
configure the PDO parameters and mapping, configure the Bus
cycle, configure the startup check the supplier ID and product ID

Isolation

Communication port isolation

CANopen communic

ation port

Communication
Interface

1 CAN communication master interface

CAN extension
maximum number of
master

Maximum number of
slave

Up to 32 slave can be connected behind a master

agreement type

CANopen DS301 standard protocol

Support function

Automatically start CANopen manager, optional slave polling, start
slave, NMT, synchronous production, synchronous consumption,
heartbeat generation, create activation time

Transmission rate 1000 800 500 250 125 50 20
The maximum 25 50 100 250 500 1000 | 2500
length

isolation Communication port isolation
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5.3.2

Digital input indicator

LED indicator light

Network port communication indicator

System operation switch

Power terminal

O

COMRUSH

CTH300-H

10.00—
10.14

10.20—

10.3c—
10.40H

10.54
10.6—

10.764

11.1]10.7]10.5]10.3[10.1

1.0~
1.1

1M [11.0]10.6{10.4]10.2]10.0

<

H56-10

DC24v—
SF—
BFCT

FRCECT
RMCE=
RUNH
sToprt—

EtherNET

LINK1=]
SPEED1TC—T]

LINK2—]
SPEED2r—] jJ—

AAAAAAAR ilillililitili
EtherCAT

AAAAAAAM
RS485/CAN

=
[S)
|
==l
A

[ cTH3 H56-10052

L¥:] [}

Schematic diagram of external interface

Table 5-6 Definition of power interface

Schematic Diagram and Definition of CPU External Interface

High speed digital input indicator

USB communication interface

EtherNET communication interface

EtherCAT communication interface

RS485/CAN communication interface

External battery interface

4 detachable terminals (spacing

Symbol Description
3.50mm)
24V power positive
L+ L+ power p
M M 24V power negative
+ L 24V power ground
Table 5-7 USB interface definition
USB interface NO. Symbol Description
1234 1 V_BUS +5V power supply
2 Data- Data negative
3 Data+ Data positive
4 GND Ground
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Table 5-8 EtherNET/EtherCAT interface definition

Dual network port interface NO. Symbol Description
1 TX+ Data send+
2 TX- Data send -
12 3 RX+ Data receive+
3 4 TERM -
: 5 TERM i
? 6 RX- Data receive-
f 7 TERM -
8 TERM -
shell PE Chassis ground

Table 5-9 RS485/CAN communication interface definition

Single network port interface NO. Symbol Description
1 CAN_H Data send+
2 CAN_L Data send -
1 3 - -
2 4 A0 RS485 signal A/-
3
g 5 BO RS485 signal B/+
& 6 - -
7
g CAN_G )
7 CAN/RS48S5 signal ground
ND
8 — -
shell PE Chassis ground
Table 5-10 Expansion BUS interface definition
Expansion BUS NO. signal description
1 BUS_+5V Bus 5V+
2 GND Bus 5V-
— 3 | BUS_CLK_A Bus differential
lza oll|— 4 | BUS CLK B pair
o o — 5 GND Bus 5V-
= 6 BUS_DAT A _ . .
Bus differential data pair
— 7 BUS_DAT_B
— 8 GND Bus 5V-
9 BUS_+5V Bus 5V+
2@ al||l= =
10 BUS_+5V Bus 5V+
11 BUS_INT_B Interrupt
12 BUS_ADDR_B Address
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5.3.3

5.4

Table 5-11 Definition of DIP switches for system operation

System operation switch Symbol Direction Condition
RUN uUpP system running
P STOP DOWN system stop

Reset IP configuration (from
Quickly flick 8 times in 3 seconds | RUN->STOP as once, and
from STOP->RUN as once)

Make Standard Network Cables

When the H56-1/H52-100 motion controller performs the following communication, it is
recommended to use a standard network cable:

+ The main control module communicates with the host computer through EtherNET

¢ Main control module for EtherCAT communication

¢ Main control module for CANopen communication

¢+ CAN-1M master module communicates with CAN slave such as E10/H1A/H2A/EM277C

Refer to the following diagram to make a standard network cable:

RJ45 plug

Data Storage Specifications

The CPU allows a specified value to be forced to one or all inputs or outputs (I and Q bits). In
addition, you can also forcibly change the first 128 internal memory data M areas. The M
memory variables can be changed by byte, word or double word.
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Table 5-13 Data storage area specifications

Digital input/output image area (I/Q)

Digital input image area (l) Digital
output image area (Q)

Digital input image area (l)
Digital output image area (Q)

address range

Bit address range 10.0~1255.7 Q0.0~Q255.7
Byte address

IBO~IB255 QB0~-QB255
range
Word address

IWO0~IW254 QW0~-QwW254
range
Double word

ID0~ID252 QD0~QD252

Access attributes

Support immediate access/direct access/indirect access

Keep attributes

Power down hold is not supported

Analog input / outp

ut mapping area (AI/AQ)

Word length per
channel

16 bits

Parameter address
range

Analog input image area (Al):
AIW0~AIW1022 (read only)

Analog output image area (AQ):
AQWO~AQW1022 (write only)

Access attributes

Support immediate access/direct access/indirect access

Keep attributes

Power down hold is not supported

Variable memory area (V)

address range

Capacity (bytes) 65536 bytes

Bit address range | V0.0~V65535.7 Read/write

Byte address .
VB0~VB65535 Read/write

range

Word address .
VWO0~VW65534 Read/write

range

Double word .
VD0~VD65532 Read/write

Access attributes

Support direct access/indirect access

Keep attributes

All support power-down retention

Special memory area (SM)

Capacity

2048 bytes

Bit address range

SMO0.0~SM2047.7

SMBO0~29 read only, read/write
later

Byte address

SMBO0~SMB2047

SMBO0~29 read only, read/write

address range

SMDO0~SMD2044

range later

Word address SMBO0~29 read only, read/write
SMWO0~SMW 2046

range later

Double word SMBO0~29 read only, read/write

later

Access attributes

Support direct access/indirect access

Register

Special register SM function description, please refer to Appendix J Special Function

Internal memory area (M)

41




Main Control Module

Capacity (bytes) 32 bytes
Bit address range M0.0~M31.7
Byte address

MB0O~MB31
range
Word address

MWO0~MW 30
range
Double word

MDO0O~MD28

address range

Access attributes

Support direct access/indirect access

Keep attributes

Configurable as full or partial power-down retention

Local variable area (L)
Capacity (bytes) 128 bytes
Bit address range | L0.0~L127.7
Byte address

LBO~LB127
range
Word address

LWO~LW126
range
Double word

LDO~LD124

address range

Access attributes

Support direct access

Keep attributes

The subroutine in the same calling position can be retained from
power-on to shutdown, but cannot be retained after power-off

Accumulator register (AC))

capacity

4

Bit address range

not support

Byte address

ACO~AC3
range
Word address

ACO~AC3
range
Doubleword

ACO~AC3

address range

Access properties

Support direct access

Keep properties

Power down hold is not supported

Status register(S)

Capacity (bytes) 32
Bit address range S0.0~S31.7
Byte address

SB0~S31
range
Word address

SWO0~SW30
range
Double word

SD0~SD28

address range

Access attributes

Support direct access/indirect access

Keep attributes

Power down hold is not supported

Timer (T)
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5.5

Type Maximum
Type resolution |resolutio |amount NO. timing
n value
With memory 1ms 2 T0,T64 32.767s
on-delay timer 10ms T1~T4,T65~T68 327.67s
TONR 100ms 54 T5~T31,T69~T95 3276.7s
On-delay timer 1ms 34 T32,T96,T256~T287 32.767s
TON/Off-delay timer 10ms 744 [T33~T36,T97~T100,T288~T1023 327.67s
TOF 100ms 1206 |T37~T63,T101~T255,T1024~T2047| 3276.7s

Access attributes

The timing register can be directly/indirectly accessed, and the status
bit can only be directly accessed

Keep attributes

The power-down retention attribute of the current timing value can be
configured, and the status bit cannot be retained

Counter(C)

Number

2048

Counting method

Count up/count down/count up and down

Maximum count
value

32767

Access properties

The counting register can be directly/indirectly accessed, and the
status bit can only be directly accessed

Keep properties

Configurable power-down retention properties of the current count
value, the status bit cannot be retained

Rising and falling edges

Sum of maximum
available quantities

4096

Table 5-14 Data types supported by H56-10/H52-10

type of : . .
Capacity instruction Ranges
data
BOOL 1 Bit Boolean value 0~1
BYTE 8 Bit Unsigned byte 0~255
WORD 16 Bit Unsigned int 0~65535
INT 16 Bit Signed int -32768~+32767
DWORD 32 Bit Unsigned double int 0~4294967295
Double int 32 Bit Signed double int -2147483648~+2147483647
) _ +1.175495E-38~+3.402823E+38
Real 32 Bit IEEE 32-bit float
-1.175495E-38~-3.402823E+38
The ASCII string is stored
) in the PLC memory as itis, )
String 1~255 byte | . ) without
in the form of: 1 byte string
length + ASCII characters

Password Level and Authority Control

Table 5-15 CPU password level and authority control
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Operating Permission | Permission o o
) . Permission level 3 | Permission level 4
instructions level 1 level 2
Read and write user . . ) .
admit admit admit admit
data
Run/stop/power-on . . ) .
admit admit admit admit
reset
Read and write . . ) .
. admit admit admit admit
real-time clock
. L Password
Write Q point in ) . Password Password
admit verification o i L .
STOP mode ) verification required | verification required
required
Password
. o Password Password
Mandatory data admit verification o ) o )
. verification required | verification required
required
Upload program
block/data ) ) Password
admit admit o ) Not allowed
block/hardware verification required
configuration block
Password
Download program verification required
Password .
block/data ) L Password (downloading of
admit verification o )
block/hardware ) verification required | hardware
. . required . .
configuration block configuration blocks
is not allowed)
Need to verify the
password (the
hardware
Clear program ) .
Password configuration block
block/data . o Password )
admit verification o . is not allowed to be
block/hardware ) verification required
X . required deleted, and the
configuration block
three blocks are
allowed to be
deleted together)
Password
. i . o Password
Runtime editing admit verification L _ Not allowed
) verification required
required
. . Password
First or multiple . o Password Password
admit verification . . L. .
scans . verification required | verification required
required
Password
. o Password Password
Refresh scan cycle admit verification o _ o .
) verification required | verification required
required
) . . . Password
Project comparison admit admit L _ Not allowed
verification required
Program status ) ) . :
admit admit admit admit

monitoring (time
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stamp comparison

pass)
Program status
o . Password
monitoring (time . o Password
. admit verification o ) Not allowed
stamp comparison ) verification required
required

fails)

5.6 Real Time Clock

Table 5-16 Real-time clock functions of the CPU

Factory !
_ Not set, fixed value Sunday, January 1, 2090 00:00:00
settings
Power-down Supercapacitor 112 hours, H56/H52 connected to an external battery, the
hold time power-off retention time can reach at least 1 year, the typical value is 3 years.
Precision Monthly deviation <60 seconds
Read clock
. Read by command TODR/TODRX or by software
function
set the clock Set by command TODW/TODWX or by software
function
Conventional clock format (8 bytes)
T byte describe byte data
0 year (0-99) Current year (BCD value)
1 month (1-12) Current month (BCD value)
2 data (1-31) Current date (BCD value)
3 hour (0-23) Current hour (BCD value)
4 minute (0-59) Current minute (BCD value)
5 second (0-59) Current second (BCD value)
6 0 Reserved, always set to 00
7 week (1-7) The current day of the week, 1=Sunday (BCD value)
Extended clock format (19 bytes)
T byte describe byte data
0 year (0-99) Current year (BCD value)
1 month (1-12) Current month (BCD value)
2 data (1-31) Current date (BCD value)
3 hour (0-23) Current hour (BCD value)
4 minute (0-59) Current minute (BCD value)
5 secind (0-59) Current second (BCD value)
6 0 Reserved, always set to 00
7 week (1-7) The current day of the week, 1=Sunday (BCD value)
8 Time zone 00H-03H, 08H,10H-13H, FFH
9 Correction hours Correction amount, hour (BCD value)
(0-23)
10 Correc(toe(;g;lnutes Correction amount, minute (BCD value)
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11 Starting month (1-12) | Start month of daylight saving time (BCD value)
12 Start date (1-31) Daylight saving time start date (BCD value)

13 Start hour (0-23) Start hour of daylight saving time (BCD value)

14 Start minute (0-59) | Start minute of daylight saving time (BCD value)
15 End month (1-12) End month of daylight saving time (BCD value)
16 End date (1-31) End date of daylight saving time (BCD value)
17 End hour (0-23) End hour of daylight saving time (BCD value)
18 End minute (0-59) End minute of daylight saving time (BCD value)

46




CTH300 H5X-10 motion controller User Manual

5.7 Interrupt Event
Table 5-17 Interrupt events
. Interrupt L .
Priority group Priority Describe
event number
8 0 Port0: receive character
9 0 Port0: transfer complete
23 0 Port 0: receiving information completed
Communication 24 0 Port 1: receiving information completed
and diagnostic 25 0 Port 1: receive character
events (highest 26 0 Port 1: transmission completed
priority) 34 0 100us time base timing interrupt 0
35 0 100us time base timing interrupt 1
36 0 Module diagnostic event interrupt (not
implemented)
0 1 Rising edge, 10.0
2 1 Rising edge, 10.1
4 1 Rising edge, 10.2
6 1 Rising edge, 10.3
48 1 Rising edge, 10.4
50 1 Rising edge, 10.5
52 1 Rising edge, 10.6
54 1 Rising edge, 10.7
56 1 Rising edge, 11.0
58 1 Rising edge, 11.1
1 1 Falling edge, 10.0
3 1 Falling edge, 10.1
1O interrupt and 5 1 Falling edge, 10.2
high-speed 7 1 Falling edge, 10.3
counter interrupt 49 1 Falling edge, 10.4
51 1 Falling edge, 10.5
53 1 Falling edge, 10.6
55 1 Falling edge, 10.7
57 1 Falling edge, 11.0
59 1 Falling edge, 11.1
12 1 HSCO Cv=PV
27 1 HSCO direction change
28 1 HSCO external recovery / Zphase
13 1 HSC1 Cv=PV
14 1 HSC1 direction change
15 1 HSC1 external recovery / Zphase
16 1 HSC2 Cv=PV
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17 1 HSC2 direction change
18 1 HSC2 external recovery /Zphase(not support)
32 1 HSC3 Cv=PV
38 1 HSC3 direction change
40 1 HSC3 external recovery /Zphase(not support)
29 1 HSC4 CvV=PV
30 1 HSC4 direction change(not support)
31 1 HSC4 external recovery /Zphase(not support)
33 1 HSC5 Cv=PV
39 1 HSCS5 direction change(not support)
41 1 HSC5 external recovery /Zphase(not support)
i 19 1 PTO 0 completion interrupt (not supported)
PTO interrupt —
20 1 PTO 1 completion interrupt (not supported)
10 2 Timing interrupt O
Timing (lowest 11 2 Timing interrupt 1
priority) 21 2 Timer T32 CT = PT interrupt
22 2 Timer T96 CT = PT interrupt

5.8 CPU Fault Diagnosis

When the system fails, please first check the following conditions:

1) Whether the H56-10/H52-10 motion controller and expansion modules are normally powered
(Note: The main control module and expansion modules (except digital modules) are
recommended to use PWR-02 independent power supply. Unstable power supply will cause
shutdown).

2) Check whether the screws and connectors of the H56-10/H52-10 motion controller and
expansion module I/O terminals are not loose.

3) Check the connection of the communication cable to make sure it is correct.

4) The PLC cannot be searched, please check the communication settings, such as changing
the baud rate, connecting the serial port or IP, etc. and search again.

After the above conditions are met, the PLC fault can be read through MagicWorks PLC to read
the diagnostic information, or through the LED indicator status of the PLC to check whether the
PLC itself and the outside are abnormal.

5.8.1 Diagnose through MagicWorks PLC

Reading method of diagnostic information: select "PLC" — "get diagnostic information" in the
menu item of magicworks PLC project manager interface to open the diagnostic window.
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{7 File Edit Insert | PLC | Tocls View Windows Help -|5'|x
DB % B P RN = 5o
. | STOP
v ET_ Projectl
v il P l Compile Call
v H36-00 -
u_ % Compile Al Structure
& Pro
& Sym 1 Recompile Program Block
== Stati & | Upload.. Ctrl+U
=] Init ¥ Download.. Ctrl+D
] Wiz Clear...
iﬁ CTh Power-Up Reset
i@ cTL :
B riC Infarmation...

| Get Diagnosis Information...

Compare...

Get diagnosis informa

L

View Data Log Online...

Memeory Card Configuration...
Erase Memory Card

Create Init ' Data Block from Ram
Time of Day Clock...

Program Edit in RUN

—— Type.. ——
Table 5-18 description of diagnostic information window
Item Description Remark
Date The date when the diagnosis event occurred, in
the format: year.month.day
Time The time when the diagnostic event occurred, in
| -
the format: hour: minute: second: millisecond
Type Diagnose the type of event --
Up to 16 SOE events can be
configured. the type and
When the SOE event occurs, the value of the .
Process _ display format of process
. process variable (only SOE events have process ) i
variable . variables can be configured
variables) . .
in the CPU "Properties" —
"SOE Configuration".

Table 5-19 Diagnostic function specifications

Supported |Encode Specific event coding and description
event types type Code Description
Operation 0x01 | Power-up event
mode 0x02 | Boot event
conversion 0x5
synchronization 0x03 | Downtime
error
Operation 0x00 | No error (reserved)
mode
conversion 0x6 OxOL The used DB block does not exist or the used DB is out of
Synchronizatio bounds (reserved)
n error
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CPU
non fatal error

0ox7

0x00 | No error

0x01 | Enable HSC before executing HDEF box (reserved)

OX02 Input interrupt assignment conflict, assigned to the point
assigned to HSC (reserved)

O0X03 Input assignment conflict, assigned to HSC that has been
assigned to input interrupt or other HSC (reserved)

0x04 Try to execute ENI, DISI, or HDEF instructions in the
interrupt routine
Attempted execution of a second HSC/PLS with the same

0x05 | number before completing the first (HSC/PLS in an
interrupt routine conflicts with HSC/PLS in main program)

0x06 | Indirect addressing error

OxO7 TODW (Daily Write Time) or TODR (Daily Read Time) data
error

0x08 | Exceeded maximum user subroutine nesting level

0x09 | Simultaneous execution of XMT/RCYV instructions in port 0

OXOA Attempt to redefine the HSC by executing another HDEF
instruction for the same HSC (reserved)

0x0B | Simultaneous execution of XMT/RCV instructions in port 1

0x0C | Reserve

0Ox0OD | Reserve

OxOE | Reserve

OxOF | lllegal numeric value in compare contact instruction

0x10 | Reserve

0x11 | Reserve

0x12 | Reserve

0x13 | lllegal PID loop table

0x80 The program is too large, the CPU cannot generate
executable code. please reduce the program

0x81 | Reserve

0x82 | lllegal instruction, check instruction mnemonic 0
MEND is missing, or instructions are not allowed in the

0x83 | main program. Add MEND command or remove incorrect
command

085 Missing FOR, add FOR instruction or delete NEXT
instruction

Ox86 Missing NEXT, add NEXT command or delete FOR
command

OxB7 Missing labels (LBL, INT, subroutine), add appropriate
labels

OxB8 Missing RET or instruction not allowed in subroutine, add
RET at end of subroutine or remove incorrect instruction
Missing RET]I or instruction not allowed in an interrupt

0x89 | routine: add RETI to the end of the interrupt routine or

remove incorrect instruction.

50




CTH300 H5X-10 motion controller User Manual

0x8B | lllegal JMP to or from an SCR segment

0x8C | Duplicate label (LBL, INT, SBR), rename one of the labels.

0x8D llegal label (LBL, INT, SBR), ensure the number of labels
allowed was not exceeded.

0x90 lllegal parameter, verify the allowed parameters for the
instruction.

O0x91 Range error (with address information). check the operand
ranges.

0x92 Error in the count field of an instruction (with count
information). verify the maximum count

0x93 | More than the number of FOR/NEXT nesting levels

Ox94 Use address information to write range error to non-volatile
memory

0x95 | Missing LSCR instruction (load SCR)

Ox96 Missing SCRE instruction (SCR End) or disallowed
instruction before the SCRE instruction

OxO7 User program contains both unnumbered and numbered
EU/ED instructions

0x98 lllegal edit in RUN mode (edit attempted on program with
unnumbered EU/ED instructions)

0x99 | Too many hidden blocks

Ox9A | Attempt to switch to free port mode during user interrupt

O0XOB lllegal index (string operation, a starting position value 0 in
the operation has been specified)

0x00 | No serious errors

0x01 | Reserve

0x02 | Reserve

0x03 | Scan watchdog timeout error

0x04 | Reserve

0x05 | Reserve

0x06 | Reserve

0x07 | Reserve

0x08 | Reserve

0x09 | Reserve

CPU fatal error 0x8 OxOA | Reserve

0x0OB | Reserve

0x0C | Reserve

0Ox0OD | Reserve

OxOE | Reserve

OxOF | Reserve

0x10 | Internal software error

0x11 | Indirect addressing error of comparison contact

0x12 | lllegal floating point value error in comparison node

0x13 | Reserve

0x14 | Compare node range error
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Communication

OxA Reserve
error
Monitoring event at the end of
scan cycle, up to 16 SOE events
can be configured, encoded in
BOOL variable state change sequence 1-16, process variables
event: can be configured (support signed
(1) DI, DQ status ON—OFF, integer, unsigned integer, signed
SOE event 0xB ) )
OFF—ON double integer, unsigned double
(2) BOOL type ON—OFF, integer, floating point
OFF—ON measurement of solid state),
Configure the corresponding event
text and display it in the diagnostic
information.

recording method

SOE monitoring and

Monitor and record once per scan cycle

EtherCAT register
SMB400~SMB465

For the description of each status bit, refer to chapter J Special
Function Regqister

Module
diagnostic
event
SMB500~
SMB531

oxC

0x00 No faults in the module

0x01 Module is busy

0x02 Module timed out and did not respond
0x03 Module type does not match

0x04 Module version does not match

0x05 Software error

0x06 The module has timed out waiting for the flag
0x07 Bus response error

0x08 Bus CRC check error

0x10 Memory offset is out of range

0x11 Module is not ready

0x12 Module configuration error

0x13 Module does not support this instruction
0x15 Module internal diagnosis

0x16 Module has no power

Note: For the diagnostic functions of the special storage areas SMB400~SMB465,
SMB500~SMB531 and SMB550~SMB2047, please refer to chapter J Special Memory

Description.

5.8.2 Diagnose Via LED Status Indicator

Table 5-23 H56-10/H52-10 LED status indicator function description

Indicator light

Condition description

24V POWER | green IEM | ON: with 24VDC, OFF: without 24VDC

SF red & W | ON: system error, OFF: no error
BF red W | ON: BUS error, OFF: no error
FRCE yellow! ON: Some items are forced, OFF: No items are forced
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(can also be controlled by DLED instructions)
ON: The communication between the CPU and the
RMC green IE M | remote server is successful (EtherNET communication
port parameters have been correctly configured)
RUN green E | onN: system running, OFF: system stops,
STOP yellow [ ]| ON: system stops, OFF: system running,
LINK1 green IE M | ON: connected, OFF: not connected
SPEED1 yellow [ || ON: 100Mbps, OFF: 10Mbps
LINK2 green IE M | ON: connected, OFF: not connected
SPEED2 yellow [ || ON: 100Mbps, OFF: 10Mbps
10.0~I11.1 green I W | ON: with signal input , OFF: without signal input
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This chapter mainly introduces the digital modules of the H56-10/H52-10
application system, as follows:

6.1 Digital input module




Digital module

The digital quantity module is used to output digital signals to field devices or to receive digital
signals input by field devices.

This chapter mainly introduces the following contents of CTH300-H digital module:
O Digital input module technical specifications and wiring specifications
O Digital input module technical specifications and wiring specifications

Table 6-1 Basic attributes of digital modules

name Specification Description Order number
DIT-080S1 Digital input 8 x 24VDC CTH3 DIT-080S1
DIT-160S1 Digital input 16 x 24VDC CTH3 DIT-160S1
DIT-320S1 Digital input 32 x 24VDC CTH3 DIT-320S1
DQT-080S1 Digital output 8 x 24VDC CTH3 DQT-080S1
DQT-160S1 Digital output 16 x 24VDC CTH3 DQT-160S1
DQT-320S1 Digital output 32 x 24VDC CTH3 DQT-320S1
DQR-080S1 Digital output 8 x Relay CTH3 DQR-080S1
DQR-160S1 Digital output 16 x Relay CTH3 DQR-160S1

6.1 Digital Input Module

6.1.1 Specification

Table 6-2 Specifications of Digital Input Module

Item DIT-080SL | DIT-160S1 | DIT-320S1
Dimension (WxHxD) 34x115x100 mm
Input 8 | 16 | 32
Current 24V DC 4mA/ channel
consumption | +5VBus 60mA ‘ 80mA ‘ 130mA
Input type Drain/Source (IEC 1 Drain)
Input rated voltage 24V DC, 6mA
Input voltage range 20.4~28.8V DC

Surge voltage

35V DC, continue 0.5s

Logic 1 (minimum)

15V DC, 2.5mA, Flip level: 10.5V DC£15%

(maximum)

Logic 0 (maximum) 5V DC, 1mA
Connect 2-wire proximity
switch sensor (BERO)
Allowable leakage current
1mA

Input filtering

Configurable, supports 0.2ms, 0.4ms, 0.8ms, 1.6ms, 3.2ms,

6.4ms (default), 12.8ms

Input frequency

1.5kHz, 50% duty cycle

input resistance

6.6kQ

isolation

500V AC for 1 minute

55




Digital module

6.1.2

6.2

6.2.1

Number of isolation points 8
per group
Simultaneous ON points 8 16 32
Shield 500m
Cable length -
Unshielded | 300m
Wiring
4 DIT-080S1 ¢ DIT-160S1 & DIT-320S1
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Digital Output Module

Specifications

Table 6-3 Specifications of Digital Output Module

ltem DQT-080S1 | DQT-160S1 | DQT-320S1 | DQR-080S1 | DQR-160S1
Dimension (WxHxD) 34x115x100 mm
Output 8 16 32 8 16
Current 24V DC 50mA 95mA 180mA 64mA 130mA
consumption | +5VBus 70mA 120mA 210mA 45mA 60mA
Input type Solid state-MOSFET, source type Relay-dry contact

Input rated voltage

24V DC

DC: 24V,AC: 110V/220V
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Output voltage range

20.4~28.8V DC

DC: 5~30V,AC: 5~250V

Logic 1 (min)

20v DC

Logical 0 (max)

0.1V DC,10kQ load

Maximum output
current

0.5A

2A

Current at each
common terminal

Maximum 4A

Maximum 16A

Maximum output

15uA -
leakage current
Surge current 8A,100ms 5A, 4s@10% duty cycle
Lamp load 5w DC: 30W /AC: 200W

contact resistance

0.3Q, Maximum 0.6Q

The maximum for new
devices is 0.2Q

Output delay

Off to on (max): 50uS
On to off (max): 200us

Maximum 10ms

Maximum output
frequency

1kHz

Resistive load: 10Hz
Lamp load: 1Hz
Inductive load: 0.5Hz

Mechanical life (no

- 10,000,000
load)
Contact life (rated load) | - 100,000
Field to [500V AC,Lasting for 1min
) logic
Quarantine -
Coil to )
- 1500V AC, lasts 1min
contact
Isolation points per
group
Simultaneous on points 8 16 32 8 16
Two outputs are Support parallel connection of two
connected in parallel outputs in the same group
Cable Shield 500m
length  |Unshielded 150m
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6.2.2 Wiring
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Analog Module

The analog quantity module of H56-10 / H52-10 application system is introduced

as follows:

7.1 General features

7.2 Analog input module

Analog output_module

: .\‘ : :
I [

7 Analog input and output module
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The analog module is used to output analog signals to field devices or to receive analog signals
input by field devices.

This chapter mainly introduces the following contents of CTH300-H analog modules:
O General characteristics of analog modules

O Technical specifications and wiring of analog input modules

O Analog output module technical specifications and wiring

O Technical specifications and wiring of analog input/output modules

Table 7-1 Basic attributes of analog modules

Name Specification Description Order number
AlS-04 Analog voltage and current input, 4Al x 12 bits CTH3 AIS-040S1
AMS-06 Analog voItage_ and current input and output, 4AIx12 CTH3 AMS-060S1
bits, 2AQx12 bits
AlV-08 Analog voltage input, 8Al x 16 bits CTH3 AIV-080S1
AIC-08 Analog current input, 8Al x 16 bits CTH3 AIC-080S1
AQS-04 Analog voltage and current output, 4AQ x 12 bits CTH3 AQS-040S1
AQS-08 Analog voltage and current output, 8AQ x 12 bits CTH3 AQS-080S1
7.1 General Features

7.1.1 Conventional Characteristics

Table 7-2 General characteristics of analog modules

AIV-080S1/
Item AIS-040S1 | AMS-060S1 AQS-040S1 | AQS-080S1
AIC-080S1
Physical
Dimension (WxHxD) | 34x115x100 mm
Power
Rated input voltage | 24V DC
Input voltage range | 20.4V~28.8V DC
Input Current 65mA 110mA 50mA 110mA 200mA
Reverse polarit
i P Y YES
protection
Bus power suppl
P PPY 1 tsvDC
voltage
Bus power current 50mA 30mA 40mA
LED indicator
24V power indicator | ON: 24VDC power supply. OFF: No 24VDC power supply
o ON: Module failure. OFF: No error
SF indicator ) . -
Flashing: Input current signal exceeds limit alarm (only for 4-20mA)

7.1.2 Functional Characteristics
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Table 7-3 Functional characteristics of analog modules

Iltem

Description

Extensions

Provide Bus expansion function

Signal isolation

Isolation between field and Bus

Power protection

The power supply terminal provides reverse connection protection and

surge absorption

Filter function

Using a combination of hardware filtering and software filtering

Power function

The module uses 24V DC power supply

7.2 Analog Input Module

7.2.1 Specifications

Table 7-4 Analog input module specifications

Item AIS-040S1 AIV-080S1 AIC-080S1

Voltage or current . )

Input type i o Voltage input Current input
(differential input)

Input 4 8

Input Voltage Unipolar: 0 ~ 5V, 0 ~ 10V, bipolar: £ 2.5V, = 5V

range Current 0~20mA, 4~20mA

Maximum | Voltage 30V DC

input Current 40mA

input Voltage =2MQ

resistance | Current 250Q

Data Voltage 0~+32000(unipolar), -32000~+32000(bipolar)

Format Current 0~+32000

Input step response 4 channels 5ms (fastest) 8 channels 50ms (fastest)

Module update

4 channels support 200Hz, | 8 channels support 50Hz, 20Hz,

Default: 50Hz all channels only meets 4 channels)

Common mode
suppression

>40dB

Channel crosstalk

>60dB

Common mode voltage | -12V<signal voltage+common mode voltage<+12V

Unipolar

12 bits 16 bits

Resolution

Bipolar

11 bits + Sign bit 15 bits + Sign bit

Measuring principle

Successive approximation Sigma-delta (Z-A)

Measurement error

0.5%(maximum) 0.1%(maximum)

Wire break detection
(only for 4~20mA)

Broken wire calibration: -32768, 32767 two values are optional

Field to logic

Isolation

24VDC to logic

500V AC
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Ultra-negativ
e range

Unipolar: 0, bipolar: -32768

Unipolar: 0, bipolar: -32768

Diagnosis

Over positive
range

Unipolar: 32760, bipolar:
32752

Unipolar: 32767, Bipolar: 32767

No power

32736

32766

Remarks: The input range of CTH3 AIC-080S1 is 4~20mA. When 1.2mA<input current<4maA, the
value will change linearly from 0 to -32767. When it is less than 1.2mA, the value will display

-32767.

Wiring

& AIS-040S1

=T.

RA

—* A+

Voltage A

L+
T

[
DC 24V ™
'_

PR

f,

¢ AlV-080S1 ¢ AIC-080S1
Voltage - i+4@ Z Current i+@ Z
— + B+ ( > B+ ( >
Voltage B @ Curren t B @
Voltage = zi _@ Z Current z+_® Z
Voltage — Zi@ Z Current Z+@ Z
Voltage - Z Current - 2
-+ F4 22 F+ ( 3
Voltage Fo @ Current F @
Voltage — zi@ Z Current 2+_® Z
Voltage . Current -
Tl ¢ 0
% @
DC 24V M| DC 24V M|
—Q %\ 1 %
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7.3 Analog Output Module

7.3.1 Specifications

Table 7-5 specifications of analog output module

Item AQS-040S1 ‘ AQS-080S1
Output type Voltage or current
Input 4 ‘ 8
Output Voltage +10V
range Current 0~20mA, 4mA~20mA
Output misconnection voltage | Max. 30V DC
Protect . .
Voltage short circuit protection | YES
Data Voltage -32000~+32000(at full scale)
format Electric current 0~+32000(at full scale)
Establish Voltage output 100us
time Current output 2ms
Load Voltage output 5000Q(min)
impedance | Current output 500Q(max)
) Unipolarity 12 bits
Resolution - . .
Bipolar 11 BIST + sign bit
Typical value: + 0.5% of full scale. worst
Voltage
case: £ 2% of full scale
Accuracy ,
_ Typical value: + 0.6% of full scale. worst
electric current
case: + 2% of full scale
_ Power isolation
Quarantine - - 500V AC
Field to logic
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7.3.2 Wiring Specifications

¢ AQS-040S1 ¢ AQS-080S1
LOAD VO @ @
Lo o ) O Qs 5
o @ @ \:I 10 @
@ @ 4 MO @
I R 2 ’ %
LOAD |1 _@ 5 Lo LR g
M1 @ @ @
@ @ M5 M1 @
% %, ©
2 & &
il ) O Qe |0
M2 % Ot "2
@ % - DC|24V N %
LOAD |3 _@ @ \W i:z i:: - @
R % O 2
L+@ % M7 M3 %
DCZA\/W
o @—@ o @
O O

7.4 Analog Input and Output Module

7.4.1 Specifications

Table 7-6 Specifications of analog input and output modules

Input characteristics AMS-060S1
Input type Voltage or current (differential input)
Input 4
Voltage Unipolar: 0~5V, 0~10V. Bipolar: £2.5V, £5V
Input range
Current 0~20mA,4~20mA
Maximum Voltage 30vDC
input Current 40mA
Input Voltage 22MQ
resistance Current 250Q
Voltage 0~+32000(Unipolar), -32000~+32000(Bipolar)
Data Format
Current 0~+32000
Input step response 4 channels | Input step response 4 channels 5ms (fastest)
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5ms (fastest)

4 channels support
200Hz, 100Hz, 50Hz,
8 channels support 50Hz, 20Hz,
Module update frequency (all 20Hz, 10Hz , ,
. . 10Hz, 5Hz, 2Hz configuration
channels) configuration
Default: 10Hz all channels
Default: 50Hz all
channels
Common mode >40dB
Channel crosstalk >60dB >60dB

Common mode voltage

-12V<signal voltage+common mode voltage<+12V

Unipolar

12 bits

Resolution -
Bipolar

11 bits+sign bit

Measuring principle

Successive approximation

Measurement error

0.5%(max.)

Disconnection detection (only for
4 ~ 20mA)

Disconnection calibration: -32768,32767 two values are
optional,

Isolation (field to logic)
/24VDC to logic)

500V AC

Over negative
range

Unipolar: 0, bipolar: - 32768

Diagnosis Over positive . )
Unipolar: 32760, bipolar: 32752
range
No power supply | 32736
Output characteristics AMS-060S1
Output type Voltage or current
Output points 2
Voltage 10V
Output range
Current 0~20mA, 4mA~20mA
Output
misconnection Max. 30V DC
Protect voltage
Voltage short
YES

circuit protection

Voltage -32000~+32000(at full scale)
Data Format
Current 0~+32000(at full scale)
Establish Voltage output 100us
time Current output 2ms
Load Voltage output 5000Q(min)
impedance Current output 500Q(max)
, Unipolar 12bit
Resolution - N : .
Bipolar 11bit + sign bit
Typical value: = 0.5% of full scale. worst case: + 2% of full
Voltage
o scale
Precision -
Typical value: = 0.6% of full scale. worst case: + 2% of full
Current

scale
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7.4.2

Power isolation

Isolate - - 500V AC
Field to logic
Wiring
& AMS-060S1
RA
-+ A+

Voltage| A
R
B
B
R

B

+
Current

C

C+

_C-]

RD

D+

_D-]

LOAD  \O
AN—————

BRI

(0]
—

(
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Temperature Module

Introduce the temperature module of H56-10 / H52-10 application system,

as follows:

Specifications

Wiring specifications
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8.1

8.1.1

8.1.2

The temperature module is used for thermocouple and thermal resistance temperature
measurement. It integrates 4 or 8 input points. The user can configure the type of temperature
sensor to meet the user's multi-point temperature measurement needs.

This chapter mainly introduces the following contents of the CTH300-H temperature module:

O Technical specifications

O Wiring specifications

Table 8-1 Basic attributes of the temperature module

Name Specification Description Order number
Thermocouple input module, 4 TC, isolated type

AIT-04 ) . CTH3 AIT-040S1
with 16 bits accuracy
Thermocouple input module, 8 TC, isolated type

AIT-08 ) . CTH3 AIT-080S1
with 16 bits accuracy
Thermal resistance input module, 4 RTD, isolated

AIR-04 ) ) CTH3 AIR-040S1
type with 16 bits accuracy
Thermal resistance input module, 8 RTD, isolated

AIR-08 ) ) CTH3 AIR-080S1
type with 16 bits accuracy

Specifications

Conventional Characteristics

Table 8-2 General characteristics of CTH300-H temperature modules

Item ‘ AIT-040S1 AIT-080S1 AIR-040S1 AIR-080S1
Physical characteristics
dimension(WxHxD) ‘ 34x115x100 mm
Power characteristics
Rated input voltage | 24V DC
Input voltage range 20.4v~28.8V DC
Input Current 50mA 60mA 80mA
Reverse polarit
protectio: ’ VES
Bus power suppl
voItaZe o ¥V De
Bus power current 50mA
LED indicator
24V ON: 24VDC power. OFF: No 24VDC power supply
SE ON: The module is faulty. OFF: No error. Flashing: There is channel
disconnection or overrange
Features

Table 8-3 Functional characteristics of CTH300-H temperature modules
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Function category

Function name

Description

Provide 4 channels/8 channels temperature sensor

Power isolation

le] 1/O interface . )
input interface
Extensions extensions Provide Bus expansion function
Signal isolation | Isolation between field and Bus
Isolation Isolation between external power supply and

system power supply

Protective function

Power The power supply terminal provides reverse
protection connection protection and surge absorption
Broken wire ) ) . . .

) Input provides disconnection detection function
detection

Filter function

Filter function

Using a combination of hardware filtering and
software filtering

Power function

Power function

The module uses 24VDC power supply

8.1.3 Input Specification

Table 8-4 Input specifications of CTH300-H temperature modules

Item AIT-040S1 ‘ AIT-080S1 AIR-040S1 | AIR-080S1
Module reference ground
Input type Suspended thermocouple .
resistance
Number of input 4 ‘ 8 4 ’ 8

Support 2-wire system, 3-wire

Wiring system and 4-wire system.
Default: 3-wire system
Thermocouple type (select one):
Pt-1000Q,200Q, 500Q, 1000Q
(0=3850ppm, 3920ppm,
3850.55ppm, 3916ppm,
Thermocouple type (select
3902ppm)
one):S, T,R,E,N, K, J
Input range Pt-10000Q (a0=3850ppm)
voltage range: £+80mV
Cu-9.035Q (a=4720ppm)
default: K )
Ni-100Q, 120Q, 1000Q
(0=6720ppm, 6178ppm)
R-150Q, 300Q, 600QFS
default: Pt-100Q (a=3850ppm)
S:-50~1768 Pt-100Q, 200Q, 500Q, 1000Q:
T: -270~400 -200~850
R: -50~1768 Pt-10000Q: -200~600
Temperature E: -270~1000 Cu-9.035Q: -200~260
measurement range N: -270~1300 Ni-0.00672: -80~260
o K: -270~1372 Ni-0.006178: -60~300
(C) J: -210~1200 < remarks > if the measurement

<Remarks> An error will be
reported if the measurement
exceeds the range. Refer to

exceeds the range, an error will be
reported. Refer to table 8-5 for
diagnosis details.
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Table

refer

details. For the overflow range

Thermocouple Characteristics

8-5 for diagnostic

to Section 8.1.4

Characteristic AIT-040S1 AIT-080S1 | AIR-040S1 AIR-080S1
Field to logic
Isolate Field to 24vDC | 500VAC
24VDC to logic
Common mode rejection >100dB@120VAC
Temperature 0.1C /0.1°F
Input . - .
, Voltage 15 bits + sign bit -
resolution
Resistance - 15 bits + sign bit

Measuring principle

Sigma-Delta

Module update frequency (all

4 channels support 8Hz, 4Hz, 2Hz, 1Hz configuration,
default: 2Hz all channels

channels)

8 channels support 4Hz, 2Hz, 1Hz, 0.5Hz configuration,
default: 1Hz all channels

Length of wire to sensor Up to 100m

Wire loop resistance 100Q 20Q, Cu type 2.7Q
Noise suppression 85dB@50Hz/60Hz/400Hz

Data word format Voltage: -27648~+27648

Input resistance >10MQ

Maximum input voltage

The input terminal can support misconnection with a

maximum voltage of 30V DC

Resolution 15 bits + sign bit
Input filter attenuation -3dB@21kHz -3dB@3.6kHz
Basic error 0.1%Fs(Voltage) 0.1%Fs(resistance)
Repeatability 0.05%Fs

Configurable, with cold
Cold junction compensation | junction compensation by | -

default
Cold end error +1.5C -

Temperature unit

‘C | °F Configurable, default °F

Broken wire detection

) Thermal resistance: there is
Thermocouple: configurable,

with wire break detection by
default

always disconnection

detection, which cannot be

configured

Support both positive and negative directions, the default is
positive

PID control function

None -
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Table 8-5 Diagnostic information of cth300-h temperature module

SF 24V Range 24V power
Error Type Channel data o o ) .
indicator indicator status bits failure
No module
32766 OFF OFF 0 1
power supply
. , 32767(positive)
Disconnection . FLASH ON 1 0
-32768(negative)
Out of i
32767 (positive)
temperature . FLASH ON 1 0
-32768(negative)
range

<Remarks> The range status bit is the bit in the module error register byte. You can check
SMB500~531 according to the module sequence to query the error code of the corresponding
module. For the description of the status bits of SMB500~531, please refer to chapter 5.8.1

Diagnose through MagicWorks PLC

8.1.4

Thermocouple Characteristics

Temperature range (°C) and accuracy for each type of thermocouple

dataword

1bit=0.1°C TypeJ Type K TypeT | TypeE [ypeR,S [TypeN +80mV
decimal |hexadecimal

32767 7FFF >1200.0°C | >1372.0°C | >400.0°C | >1000.0°C [>1768.0°C | >1300.0°C [>94.071mV | OF

1 1 1 1
32511 7EFF 97.071mV

: : OR
27649 6C01 80.0029mV
27648 6C00 1 80mV
17680 4510 1 1768.0°C
13720 3598 1372.0°C 1

. : outofrange
13000 32C8 1 1300.0°C 1300.0°C NR
12000 2EEQ 1200.0°C

: : 1
10000 2710 1 1000.0°C
4000 OFAO -400.0°C 400.0°C

1 0001 0.1°C 0.1°C 0.1°C 0.1°C 0.1°C 0.1°C 0.0029mV

0 0000 0.0°C 0.0°C 0.0°C 0.0°C 0.0°C 0.0°C 0.0mV

-1 FFFF -0.1°C -0.1°C -0.1°C -0.1°C -0.1°C -0.1°C | -0.0029mV

: : belowrange
-500 FEOC -50.0°C
-1500 FA24 -150.0°C 1
-2000 F830 belowrange | _500.0°C
-2100 F7CC -210.0°C

: : below range
-2550 F60A -255.0°C__ -255.0°C

: : belowrange belowrange
-2700 F574 ! -270.0°C___ -270.0°C -270.0°C -270.0°C
-27648 9400 ! 1 ! ! -80mV
-27649 93FF -80.0029mV

N N UR
-32512 8100 -94.071mV.

# # 1 !
-32768 8000 <-210.0°C| <-270.0°C| <-270.0°C | <-270.0°C | <-50.0°C | <-270.0°C | <-94.07mV| UF
FuIIScaleRangeAccu_[eﬁ\cy S0.1% S0.3% S0.6% S0.1% S0.6% S0.1% S0.1%

A Rated 1l it o o o ° ° o °
e e oo | 81.5°C | 81.7°C $1.4°C $1.3°C $3.7°C $1.6°C | S0.10°C
cold-junction error S1.5°C S1.5°C S1.5°C S1.5°C S1.5°C S1.5°C NA
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t Indicates that all analog quantities greater than this value but less than the short-line threshold

are reported as overflow values, 32767 (0OX7FFF)

V Indicates that all analog quantities less than this value but greater than the short-line threshold
are reported as underflow values, -32768 (0X8000)

Thermal resistance characteristics

Temperature Range (°C) and Accuracy for RTD Types

system word Pt100 Ni100
1bit=0.1°C Pt10000 Eiz00 Ni120 Cu9.035 | 0-1500 | 0-300Q 0-600Q
decimal |hexadecimal Pt1000 Ni1900
32767 T7FFF
32766 TFFE 1 1 1
32511 ERR 176.383Q0 352.767QQ0 705.534Q
29649 6C01 150.005Q 300.011Q 600.0220
27648 6C00 150.000QQ 300.000Q 600.000Q
25000 61AB 1
18000 4650 OR
15000 3A98
13000 32C8 1 1
10000 2710 1000.0°C 1000.0°C
8500 2134 | 850.0°C
6000 1770 600.0°C 1
3120 0C30 1 312.0°C
2950 0B86 295.0°C
2600 0A28 260.0°C
2500 09C4 250.0°C

1 0001 0.1°C 0.1°C 0.1°C 0.1°C 0.005Q 0.011Q 0.022Q

0 0000 0.0°C 0.0°C 0.0°C 0.0°C 0.000Q 0.000Q 0.000Q

-1 FFFF -0.1°C -0.1°C -0.1°C -0.1°C (no negative values)

! ! !
-600 FDA8 -60.0°C
-1050 FBE6 -105.0°C
!
-2000 F830 -200.0°C  -200.0°C -200.0°C
-2400 F6A0 -240.0°C
-2430 F682 -243.0°C -243.0°C 1
! )
-5000 EC78
-6000 E890 UR
-10500 D6FC 1
-12000 D120
-20000 4E20
-32767 8001
-32768 8000
Full Scale Range Accuracy| +0.4% +0.1% +0.2% +0.5% +0.1% +0.1% +0.1%

Rated range accuracy +4°C +1°C +0.6°C +2.8°C +0.15°C +0.3°C +0.6°C
*QF=0verflow, OR=0ut of Range, NR=Rated Range, UR=Under Range, UF=Underflow

t | Indicates that all analog values that exceed or fall below this limit are reported as the
selected fuse calibration value, 32767 (OX7FFF) or -32768 (0X8000)
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8.2 Wiring
8.2.1 Thermocouple wiring
& AIT-040S1 & AIT-080S1
=T =T

o+ o+ o+ I+
o (oo o |w v (> |»
T F | + |1 + |7 ¥

AR
C ml mm m“ mm QU m" mw m>

¥

DC 24V

[ E]

e Y R SR

|
|
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8.2.2

Thermal Resistance Wiring

¢ AIR-040S1 ¢ AIR-080S1

)
B

®£®®®®®®®®®
S ISESESESESESESESESES

i S S NN
O o —O— O

I

L+
fram

DC 24V M
I

QOOOOOOOOOOOOOOOOOOO

O00000000000000000000

|
ﬁ

Wiring between RTD and sensor

As shown in the figure below, the user can connect the thermal resistance sensor to the thermal
resistance module by direct wiring or expansion line. The best anti irritability can be achieved by
using shielded wire. If shielded wire is used, the shielded wire shall be connected to the 1-4 pin
grounding point of the signal connector. This ground point is grounded with pins 3 to 7 of the
power connector. If some thermal resistance input channels are not used, the user shall connect
a resistor with the unused input channel to prevent the error caused by the floating input signal
from affecting the false display of the effective channel.

The user needs to connect the power supply to pins 1 and 2 of the power connector, and pin 3 of
the power connector must be connected to the nearby chassis ground. One of the following three
wiring modes (2-wire system, 3-wire system and 4-wire system) can be selected to connect the
thermal resistance module with the sensor. The 4-wire connection method has the highest
accuracy and the 2-wire connection method has the lowest accuracy. It is recommended to use
the 2-wire connection method only when the conductor error is not concerned in the application.
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1 [
O—M £
2 L+ E
24y
Irterral Supply ~ 3 a
-
— 4 =
= .
G
T
hultiplexer
-’ 12 At*
A-
|4 at |0_
hbultiplexer g
e - =
ADC v .
o 3
7 B- &
L] b+
8 =
Configuration Switches 4
3
2
\\ Isolation 1
[
hizro-PLC %-\\I SF
and backplane 24
bus interface %\\
Motes: A and B referto senzor; 3 and b refer to source.
A+ Senzor +
} A- Sensor -
RTD 4 wire
{most accurate)
&+ Sensar +
RTD
a- Sensor - O
A+ Zensar +
A- Sensor -
RTD 3 wire R4
a+ Sensar +
Rz RTD
a- Sensor - O
If R, =R3, error is minimal
A+ SENsOr + Set switch to d-wire mode
A- Sensor -
RTD 2 Wire
{least accurate &+ Senzor +
&- ZENsar -

Ry + R = Error

Motes: Arefers to sensor; a refers to sounce
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High-Speed Counting Module

This chapter mainly introduces the high-speed counting module of

H56-10/H52-10 application system, as follows:

Technical Specifications

Wiring

Software Configuration




High-speed counting module

This chapter mainly introduces the following contents of CTH300-H HSC-02 high-speed counting
module:

O Technical specifications
O Wiring specification
O Software configuration specification

Table 9-1 basic properties of high speed counting module hsc-02

Specification Order No

High speed counting module HSC-02, 2-way differential / single
ended signal input

CTH3 HSC-020S1

9.1 Technical Specifications

Table 9-2 general characteristics of HSC-02

physical characteristics

Dimension (WxHxD) 34x115x100 mm

Power characteristics

Bus supply voltage +5VvV DC

Bus supply current 130mA

LED indicator characteristics

Signal indicator ON: there is an input signal. OFF: no input signal

Sensor connection

Number of input channels 2

Signal voltage: 5VDC

Differential input ) .
Maximum input frequency: 2MHz

Signal type Signal voltage: 24VDC
Single ended input | Maximum input frequency: 500KHz

Allowable range of signal duty cycle: 40% - 60%

Maximum protection voltage of

signal input Sovbe

Input filtering Configurable, 125kHz / 250kHz / 500kHz / 1MHz / 2MHz
Positive transaction code 1, 2 and 4 frequency doubling

Counter format 32position

Counter reset function Support, Z signal

Counter capture function Support, Z signal

Multi counter synchronous

. . Support, int signal
counting function

Int signal voltage 24VDC
Maximum input frequency of int
. P a y 500kHz
signal
Int signal input filtering Configurable, 125kHz / 250kHz / 500kHz
Photoelectric isolation 500VAC,1min
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9.2 Wiring

The wiring of the high-speed counting module is shown on the right. The module can adopt two
modes: single ended signal output and differential signal output. When connecting different
drivers, the specific connection methods are as follows:

Encoder module

24V+
O A0'
A 1 A0+ O
[ 24V+ L 50O © AD- =T
B —\_ O B0+ l
| ~B0-O o
AQ'
, o @
o =P
l O AO-
24V- o =—D
SEND —— o ® D)
BO+
- - - - ol &
Figure 9-1 E10 servo single ended signal output connection 20
encoder module 20+ _@
Servo feedback pulse output point Encoder module L—QD
INT C )
A+ 21 Aphase output+ com ( D
A1’
A- 21 Aphase output- ——®
0 AQ' @D
B+ 48 B phase output+ FA0+0 o AO- Al _@
BO'O ook o
B- 49 B phase output- 'Bo- 0 070 ” —@
Z+ 23 Z phase output+ Z0+0 | 20- B1- _®
I I , D
Z- 24 Z phase output- o © 4l —@
@
VSS 25 Digital signal ground 21 @
Ccz 19 Encoder Z phase output _fg
Figure 9-2 H1A servo differential signal output connection M

encoder module

9.3 Software Configuration

High speed counting module HSC-02 supports instruction library HSC_300_Lib, the following
sections are instructions for the library.

Table 9-3 interrupt events

Counter Interrupt event number Priority Interrupt description
12 1 CV = PV interrupt
HSCO 27 1 Count direction change interrupt
28 1 External reset Z signal interrupt
13 1 CV = PV interrupt
HSC1 14 1 Count direction change interrupt
15 1 External reset Z signal interrupt

78



CTH300 H5X-10 motion controller User Manual

9.3.1

HSC_300(Configure the counter)

HSC_300
HEH

mon_anx
JCH_ADR
JcTRL
ey

1oy

STA

Function: configure counter parameters.
Table 9-4 HSC_300 parameter description

Input/ o Type
Parameter Description Range Remark
output data
Module address Modules on Y (3 ~ 10)
Bit4 ~ Bit7: rack is module 6 of the first
channel
CH _ADR IN BYTE 0~1
- 0: HSCO. 1: HSC1
CTRL IN Control word BYTE See table 9-5
PV IN The preset value DINT
Ccv IN The current value DINT
0: OK
1: The parameter is
STA ouT Return status BYTE 0~255 | incorrect
2: The access module
fails
Tips

MOD_ADR module address describes the value range of rack number and slot number. This
parameter is common in multiple HSC library instructions, so the relevant settings are the same.

Example

In the figure, two HSCs are hung at the 4th and 5th module positions of the INT-00, while MOD_
ADR depends on the rack number of the module in the hardware configuration and the
corresponding slot number (16#16 and 16#17), rather than the module position (16#14 and

16#15).
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o [ pwr-02 0

1 W Hs6-006 1

2 ] nT-00 2 {f INT-00

3 [ Als-04 2a1r12bit 3 [J AR-044RTD

4[] Aic-08 BAr16bit 4 [Jam-osstc

5 [ Ams-06 sa1/2a0*12bit 5 ] AMs-08 241724071 2bit
6 [ orr-os soi 6 [] Hsc-02

7 [ oim-16 16D 7 l HSC-02

g [ aT-ossrc g [ Hsp-04

o [JAam-oaatc 5[] Ams-06 4a1/28012bit
10 ] Ais-04 4211 2bit 10 Jjoar-osspoT

Table 9-5 control word (R / W)

7 6 5 4

3

2 1 0

hsc_en hsc_cv_update hsc_pv_update | hsc_dir_update

hsc_dir

quad_rate | reset_level

reset_Level: reset level, 1 -- high level reset, O -- low level reset.

quad_rate[1:0]: Quadrature counting selection, 00--4x multiple, 01--2x multiple, 10--1x multiple.

hsc_dir: counting direction, 0-- count down, 1-- count up.

hsc_dir_update: count direction update, 0-- not update, 1—update.

hsc_pv_update: default value update, 0-- not update, 1—update.

hsc_cv_update: the current value is updated, 0--not update, 1—update.

hsc_en: count enabled, 0-- not enabled, 1—enabled.

9.3.2 HSC_SETMODE(Set mode command)

HIC_SETMODE
HEHW

Umon_ang
HcH aTR
UmonE

STab

Function: set counter mode.
Table 9-6 HSC_ SETMODE parameter description

Input/ _ Type
Parameter Description Range Remark
output data
Module address Modules on Y (3 ~ 10)
Bit O~ Bit 3: slot of rackx (0 ~ 3)
MOD_ADR IN number BYTE For example, rack16
Bit 4~ Bit 7: rack is module 6 of the first
number rack.
CH_ADR IN Channel BYTE 0~1
MODE IN Counting mode BYTE Bit0~Bit3: HSC
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9.3.3

counting mode (see
table 9-7)

Bit4: Z signal latch
function, O: latch, 1:
not latch

Bit5: Z signal zeroing
function, 0: zeroing, 1:
not zeroing

Bit6: reserved

Bit7: Latch value reset
0: invalid, 1: valid.

0: OK
1: The parameter is
STA ouT Return status BYTE 0~255 incorrect
2: The access module
fails
Table 9-7 counter mode
Mode Describe Input Software control
HSCO A0 BO Z0
INT
HSC1 Al B1 Z1
Single phase - - -
1 counter with - -
. . . Clock
internal direction Reset o
2 - Start (external synchronization)
control
3 Single phase - -
4 counter with L -
Clock direction
external Reset L
5 . Start (external synchronization))
direction control
6 Dual phase - -
) Down
7 counter with 2 Up clock -
) clock Reset —
8 clock inputs Start (external synchronization))
9 A/B phase - -
10 quadrature Clock A | Clock B -
Reset .
11 counter Start (external synchronization)

HSC_GETCV(Get current count instruction)

HSC_GETCY
HER

moo_ank sTal
{cH_aDR cvl

Function: get current count value
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9.34

Table 9-8 HSC_ GETCV parameter description

Input/ o Type
Parameter Description Range Remark
output data
Module address
BitO ~ Bit3: slot Modules on Y (3 ~ 10) of rackx
MOD_ADR | IN | number BYTE 0-3) |
Bit4 ~ Bit7: rack For example, rack16 is module
number 6 of the first rack.
CH_ADR IN Channel BYTE 0~1
Current count
Ccv ouT DINT Current count value
value
0: OK
STA OUT | Return status BYTE | 0~255 | 1: The parameter is incorrect
2: The access module fails

HSC_GETSTA(Get current count status instruction)

H3C_GETSTA
HEN

moD_ank sTaf
JcH_aDR  Hsc_sTab

Function: get the current count status.
Table 9-9 HSC_ GETSTA parameter description

Input/ o Type
Parameter Description Range Remark
output data
Module address
Bit0 ~ Bit3: slot Modules on Y (3 ~ 10) of
MOD ADR | IN | number BYTE rackx (0 ~ 3)
Bit4 ~ Bit7: rack For example, rack16 is
number module 6 of the first rack.
CH_ADR IN Channel BYTE 0~1
BitO~Bit3:current mode.
Bit4: reserved.
Bit5: HSCO current counting
direction: 1 = count up.
HSC_STA OUT | Counter status BYTE .
Bit6 = 1: the current value =
preset value.
Bit7 = 1: the current > the
preset value.
0: OK
STA OUT | Return status BYTE | 0~255 | 1: The parameter is incorrect
2: The access module fails
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9.3.5

9.3.6

HSC_GETSPEED(Get current speed command)

HSC_GETSPEED
HEH

moD_ADR
JcH_ATR

ITa
SFEED

Function: get the current speed.
Table 9-10 HSC_Parameter description of getspeed instruction

Input/ o Type
Parameter Description Range Remark
output data
Module address Modules on'Y (3 ~
MOD ADR N Bit0 ~ Bit3: slot number BYTE 10) of rackx (0 ~ 3)
- Bit4 ~ Bit7: rack For example,
number rackl16 is module 6
of the first rack.
CH_ADR IN channel BYTE 0~1
SPEED OUT | The current speed DWORD Hz
0: OK
STA OUT | Return status BYTE 0~255 | 1: The parameter is
incorrect
HSC_GETLOCK(Get current Latch value instruction)
HSC_GETLOCK
HEH
H MOD_ATIE STA
HCH AR LOCEDATA
Function: get the current Latch value.
Table 9-11 HSC_ GETLOCK parameter description
Input/ . Type
Parameter Description Range Remark
output data
Module address
BitO ~ Bit3: slot Modules on Y (3 ~ 10) of
MOD_ADR IN number BYTE rackx (0 ~ CI%) e
; “. For example, rack16 is
Bit4 ~ Bit7: rack o
number module 6 of the first rack.
CH_ADR IN channel BYTE 0~1
LOCKDATA | OUT S;Lreem lock | pinT Current lock value
0: OK
STA ouT Return status BYTE | 0~255 | 1: The parameter is
incorrect
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9.3.7

HSC_CLEARLOCK(Clear Latch value command)

HSC_LOCECLEAR
HEN
Umon_anr sTak
HcH_aTR

Function: clear the latch value.
Table 9-12 HSC_ clearlock parameter description

Parameter nput/ Description Type data | Range Remark
output
Module address Modules on Y (3 ~ 10) of
Bit O ~ bit 3: slot rackx (0 ~ 3)

MOD_ADR IN number BYTE For example, rack16 is
Bit 4 ~ bit 7: rack module 6 of the first
number rack.

CH_ADR IN channel BYTE 0~1
0: OK
STA OUT | Return status BYTE 0~255 | 1: The parameter is

incorrect
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Introduce the pulse output module of H56-10 / H52-10 application system,

as follows:

(0l specifications
(024  Wiring diagram

Software configuration specifications
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CTH300-H HSP-04 pulse output modules are used for multi-axis motion control and support bus
expansion. Up to 8 HSP modules can be hung behind each CPU or EtherCAT slave (4 racks can
be hung behind a CPU, and a total of 8 HSP modules can be hung in the 4 racks).

This chapter mainly introduces the following contents:

O General Features

O Wiring Specifications

O Software Configuration Specifications

Table 10-1 Basic properties of pulse output module HSP-04

Name

Specification Description

Order number

Pulse output module

4 differential/single-ended signal outputs

CTH3 HSP-040S1

10.1 Specifications

Table 10-2 General characteristics of HSP-04

Physical properties

Dimension (WxHxD)

34x115%x101.6 mm

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4v~28.8V DC
Input Current 100mA

Reverse polarity protection YES

bus supply voltage +5VvV DC

Bus supply current 100mA

LED Indicator

Signal indicator

ON: with input signal. OFF: without input signal

Output

Number of output channels 4

Output type differential signal Single-ended (NPN) signaling
Maximum output frequency 4MHz 500KHz
Output signal duty cycle - - 50%

Rated output voltage 5vDC 5~24VvDC
Output voltage range 0~5.5vDC 5~28.8VDC
Output signal logic "1" 3.8V(Min) 0.5V(Max)
Output signal logic "0" 0.3V (Max) Vce-0.5V(Min)
Inrush current 8A for 100ms

Current per point (max) 20mA

Maximum current per common No ‘ 160mA
Leakage current (max) 10pA

Isolate

500VAC for 1min
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10.2

10.3

Wiring

1. The right half of the wiring diagram is the differential output, there are 4 axes in total, and each

axis has two pairs of differential outputs, which are pulse and direction respectively (such as A0+,

AO- for pulse, BO+, BO- for direction), output frequency up to 4MHz.

2. The left half of the wiring diagram is for single-ended output and 24VDC power supply. The

single-ended output has a total of 4 axes. Each axis has two sets of outputs, which are pulse and

direction respectively (for example, A0 is pulse, BO is direction, and COM is common terminal).

The output frequency is up to 500kHz. The wiring methods are as follows:

24Voc

ﬁ_c{m

Single-ended output

Software Configuration Specifications
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The HSP-04 pulse output module is used in conjunction with the pulse output instruction library

Hsp_libv1.4 in the MagicWorks PLC programming software, and contains the following control

instructions:

Table 10-3 Pulse output control commands

Name Function
MC_INIT_DIR Configure the motor direction command
MC_PTP_R Single axis relative motion command
MC_PTP_A Single axis absolute position command
MC_SPEED_CTRL Speed control command
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10.3.1

MC_SET_POS

Set the current absolute position

MC_READPOS

Read the current absolute coordinates

MC_SET_MODE

Set output mode command

MC_PTP_R(Single axis relative motion command)

MC_FTF_E
JEN

JMOD_ATE STATUS
JE_STOF ACT_POS
J4XTS WO ACT_SP™
JMIH_sP™
JMa_SP™

T4

J5ET_POS

JEH

Function: used for single-axis point-to-point control (single-axis fixed-length drive). A fixed pulse

can be output when called once.

By setting the maximum, minimum speed and

acceleration/deceleration time, the output pulse will gradually accelerate to the maximum speed

when starting. When the number of pulses is about to run out, the pulse frequency will

automatically decrease , In order to prevent the inertia of the machine when starting or stopping
is too large to cause vibration or jamming.

Table 10-4 Instruction parameter description

in operation. Unit:
HZ

Input/ o Type
Parameter Description Range Remark
output data
High 4 bits
0~3 Bit4~Bit7: rack number
MOD_ADR IN Module address Byte ) . .
Low 4 bits Bit3~Bit0: slot number
3~10
Emergency stop 1. Only run when Run is
position. 1 and E_Stop is 0.
E_STOP IN . Bool 0/1 .
- 1: Effective 2. When E_STOP is 1,
0: invalid RUN is reset internally.
) This parameter cannot
Set the axis B .
AXIS_NO IN Byte 0~3 be modified during
number .
operation.
The minimum 1. The minimum speed
speed is the setting should be less
MIN_SPEED IN speed when | Dword | 100~4000000 | than the maximum
starting or speed.
stopping. Unit: HZ 2. This parameter can
The maximum be modified during
speed is the operation.
MAX_SPEED IN maximum speed | Dword | 100~4000000 | 3. The maximum speed

of single axis is set to
500K, and the maximum
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speed of difference is
4M.
Acceleration/dece This parameter can be
TA IN leration time. Dword 0~10000 modified during
Unit: ms operation
The number of This parameter can be
output pulses is modified during
divided into operation.
positive and When the new set value
negative. The is greater than the
number of positive number of pulses that
pulses indicates -2147483648 | have been output, the
SET_POS IN the positive Dint ~ last output pulse will be
direction along the +2147483647 | subject to the new set
X axis, and the value.
number of When the new set value
negative pulses is less than the number
indicates the of output pulses, the
negative direction pulse output will be
along the X axis. stopped immediately.
1. It runs only when
RUN is 1 and E_STOP
is 0.
2. When the operation is
completed, RUN resets
Run enable bit. internally.
RUN IN/OUT | 1: Effective Bool 0/1 3.When E_STOP is 1,
0: invalid RUN resets internally.
4. When the instruction
is in the running state,
set RUN to O to realize
the software stop
function.
Output status )
BitO:
byte: ) _
1. Only judge the axis
[7]6[5]4]3[2]
- parameters and TA and
Bit0: Parameter
i . MOD_ADR
configuration error . )
fla configuration errors.
g 2. MIN_SPEED/
STATUS OUT | 1—Parameter Byte 0~255
i . Parameters such as
configuration error )
MAX_SPEED will not be
O—Parameter
] o reported as an error, and
configuration is ) .
will be automatically set
normal
] ] to the closest
Bitl: Run sign
) ] reasonable value.
1—It is running,
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the instruction is
outputting pulses,
and the instruction
has not been
executed.
0—No operation,
because the
common resource
is occupied by
other instructions,
the instruction has
not been
executed yet. or
the instruction has
been executed.
Bit2: Finish flag
1—Completed,
the instruction is
executed.
O—Incomplete,
the instruction has
not been
executed or the
instruction is
being executed
but not
completed.
Bit3: Busy sign
1—The Busy flag
is valid and the
axis is being
occupied by other
commands.
0—The Busy flag
is invalid, the
instruction is
being executed or
the execution has
completed.
Bit4: Module
status.

1-- Module
access error.

0-- There is no
error in module
access.
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Bit6: Aborted by
other instructions

The current
relative

coordinate or the . -2147483648~
ACT_POS ouT Dint
- number of pulses +2147483647
output by this

command.

The current actual
ACT SPEED | OUT : Dword |100~4000000
running speed.

Tips

The MOD_ADR module address indicates the value range of the rack number and slot number.
b This parameter is common in multiple HSP library instructions, so the relevant settings are the

same.

Example

HSP is hung at the sixth module position of the second relay, and MOD_ADR depends on the
rack number and corresponding slot number (16#18) of the module in the hardware configuration,
not the position of the module (16#) 16).

(D) RACE (1) RACK

o [ pwr-02

1 W Hs6-006 1

2 [ nT-00 1z []inT-00

3 [Jam-osatc 3 [jpar-osspoT

4 [ Ar-044rTD s [ oar-osspor
5[] Ar-088RTD 5 ] Acs-04 4a0+12bit
6 [ am-o44atc 5 [Joar-s232007

7 [jom-osani 7 ] Hsc-oz

s [J Ar-0z8RTD

s [J Ar-088RTD a ] Aas-08 8a0+12bit
0 [ om-s2 3200 10 ] aas-08 sa0~12bit

10.3.2 MC_PTP_A(Single axis absolute motion command)

MC_FTF &
JEn

JMOD_ADE STATUS
JE_STOF ACT_FOS
8IS _HO ACT_SF™
JMIH_SF™
JMaE_SE™

Th

JSET_POS

B hAl)
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Function: used for single axis point-to-point control (not fixed length, but fixed point). Once called,
the pulse can be output to the specified pulse number based on the original pulse number.
Through the setting of maximum and minimum speed and acceleration and deceleration time,
the output pulse will gradually accelerate to the maximum speed when starting. When the pulse
number is about to run out, the pulse frequency will be automatically reduced to prevent vibration
or jamming caused by too large inertia of the machine when starting or stopping.

Table 10-5 Instruction parameter description table:

Input/ o Type
Parameter Description Range Remark
output data
Bit4~Bit7: rack
High 4 bits 0~3 | number
MOD_ADR IN Module address Byte , . .
Low 4 bits 3~10 | Bit3~BitO: slot
number
1.Onlyrunis 1
Emergency stop and E_ Run when
position. stop is 0.
E_STOP IN . Bool 0/1
1: Effective 2. When e_ When
0: invalid stopis 1, run
resets internally.
This parameter
Set the axis cannot be
AXIS_NO IN Byte 0-3 o ,
number modified during
operation.
The minimum 1. The minimum
speed is the speed setting
MIN_SPEED IN speed when Dword 100~4000000 should be less
starting or than the maximum
stopping. Unit: Hz speed.
2. This parameter
can be modified
during operation.
) 3. The maximum
Maximum i )
MAX_SPEED IN _ Dword 100~4000000 single-axis speed
speed, unit: Hz i
is set to 500K, and
the maximum
differential speed
is 4M.
Acceleration/dece This parameter
TA IN leration time. Dword 0~10000 can be modified
Unit: ms during operation
The number of This parameter
output pulses is -2147483648 can be modified
SET_POS IN divided into Dint ~ during operation.
positive and +2147483647 When the new set
negative. The value is greater
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number of positive
pulses indicates
the positive
direction along the
X axis, and the
number of
negative pulses
indicates the
negative direction
along the X axis.

than the number
of output pulses,
the last output
pulse will be
subject to the new
set value. when
the new set value
is less than the
number of output
pulses, the pulse
output will be
stopped
immediately.

Run enable bit.

1. Only RUN ==
and E_STOP ==
can run.

2. When the
operation is
completed, RUN
is reset internally.
3. When E_STOP

configuration is
normal

Bitl: Running flag
1- Running, the
command is
outputting pulses,
and the command

has not been

RUN IN/OUT | 1: Effective Bool 0/1 . )
. . is 1, RUN is reset
0: invalid .
internally.
4. When the
command is in the
running state, set
RUN to O to
realize the soft
stop function.
Output status .
bytes: Bit O: .
Tel sl a3l 21 1 .Onlyjudge the
, axis parameters,
BltO.I pararneter Ta/TD and
configuration error MOD_ ADR
fl . .
ad configuration
1- Parameter
, . error.
STATUS ouT configuration error ; - 2.MIN_
- e ~
0 - parameter yt SPEED/SET _

Parameters such
as speed will not
report errors and
will be
automatically set
to the nearest
reasonable value

93




Pulse Output module

executed.

0-Not running,
because the
common resources
are occupied by
other instructions,
so the instruction is
not running. or the
instruction has been
executed.

Bit2: Completion
flag

1 - Done, the
instruction is
executed.

0 - Not completed,
the instruction is not
executed or the
instruction is
executing but not
completed.

Bit3: busy flag

1 - The busy flag is
valid, the axis is
being occupied by
other commands.

0 - The busy flag is
invalid, the
instruction is
executing or this
execution has
completed.Bit4:
Module status.

1 - Module access
error.

0 - No errors
occurred in module
access.

Bit6: Aborted by

other instructions

The current

-2147483648~+21

ACT_POS OUT | absolute Dint
] 47483647
coordinates
Actual running
ACT_SPEED | OUT Dword 100~4000000

speed.

94



CTH300 H5X-10 motion controller User Manual

10.3.3 MC_SPEED_CTL(Speed control command)

MC_SPEED_CTL
{en

JMOD_ADE  STATUSE
{E1H ACT_SETL
{E_sTOP
4S0FT_5™
JDIE
JAXTIS W0
NIH_sP™
{SET_sSP™
{18

41D

Function: control the frequency of single axis output pulse, and change the frequency (speed) of
output pulse at any time. When receiving the soft stop command, it will automatically decelerate
and stop. When the emergency stop command is received, the pulse output will be stopped
immediately without deceleration.

Table 10-6 Instruction parameter description table:

Input/o _ Type
Parameter Description Range Remark
utput data
High 4 bits | Bit4~Bit7: rack
MOD_ADR | IN Module address Byte 03 | number
Low 4 bits | Bit3~Bit0: slot
3~10 number
1.Onlyrunis 1
and E_ Stop=0
and soft_ It can
Run enable bit. only run when
RUN IN 1. effective, Bool 0/1 stop is 0.

0: invalid. 2. When the
operation is
completed, run
resets internally.

Emergency stop

position.

1: Valid, 0: invalid. It can only run

When an effective when RUN is 1

E_STOP IN emergency stop Bool 0/1 and E_Stopis 0
command is received, and Soft_Stop is

the output pulse will 0.

stop immediately

without deceleration.

Soft stop bit. 1: Valid, It can only run

SOFT STO 0: invalid. _ when RUN is- 1
P_ IN When a valid soft stop | Bool o1 and E_Stop is 0
command is received, and SOFT_STOP

the output pulse will is 0.
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decelerate and stop.

DIR IN Pulse direction Bool 0/1 This parameter
cannot be
AXIS_NO IN Set the axis number Byte 0~3 modified during
operation.
1. When the set
speed is 0, there
is no pulse
The minimum speed is ) Ft) When th
o} . en the
MIN_SPEE the speed when ttpu
IN i ) Dword | 0~4000000 | minimum speed
D starting or stopping. )
. is set to be non-0
Unit: Hz
and less than
100, the module
defaults to 100. If
the set speed is
less than the
minimum speed,
the module
modifies the
Set the speed. Before o
. minimum speed
receiving the stop
value to the set
SET_SPEE command, the output
IN . Dword | 0~4000000 | speed value by
D pulse will accelerate or
: default.
decelerate to this
2. SET_ Speed
speed.
can be modified
during operation.
MIN_ Speed can
be modified
during operation.
Acceleration time, the
acceleration time from
TA IN the minimum speed to | Dword 0~10000
the_ §et speed. This parameter
Unit: ms o
- - can be modified
Deceleration time, the during operation
deceleration time from gop '
TD IN the set speed to the | Dword 0~10000
minimum speed.
Unit: ms
Output status byte: Bit 0:
‘7‘6‘5‘4‘3‘2‘1‘0‘ 1. Only judge the
BitO: parameter shaft parameters,
configuration error flag Ta/TD and
1-parameter mod_ ADR
STATUS ouT ) . BYTE 0~255 ) .
configuration error configuration
O-parameter error.
configuration is normal 2.MIN_
Bit1: Operation flag SPEED/SET_

1-running, the

Parameters such

96




CTH300 H5X-10 motion controller User Manual

instruction is outputting
pulses, and the
instruction is not
finished.

0-not running, because
the public resources
are occupied by other
instructions, the
instructions have not
been run. Or the
command has finished
running.

Bit2: completion flag
1-complete, instruction
execution completed.
0-incomplete,
instruction not
executed or instruction
in execution but not
completed.

Bit3: busy flag

1-the busy flag is valid,
and the axis is
occupied by other
commands.

O-the busy flag is
invalid, the instruction
is executing or the
execution has
completed.

Bit5 ~ bit6: reserved
Bit7: command
communication status
flag

1-Communication
timeout. 0-no timeout

as speed will not
report errors and
will be
automatically set
to the nearest
reasonable value.

ACT
_SPEED

ouT

Current speed
(frequency) output.

Dword

100~400000

The value may
deviate slightly
from the actual
value.
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10.3.4

10.3.5

MC_SET_POS(Set the current absolute coordinates)

MC_SET_FOS
BN

AXIS_HO
FOSA

MOD_ATE Status}

Function: Set the current absolute coordinates. This command can only be used when the axis is

stopped.
Table 10-7 Instruction parameter
Input/ L Type
Parameter Description Range Remark
output data
Bit4~Bit7: rack
High 4 bits 0~3 | number
MOD_ADR IN Module address Byte ) ] ]
Low 4 bits 3~10 | Bit3~BitO: slot
number
Set the axis
AXIS_NO IN BYTE 0~3
number
. -2147483648~
POSA IN Set coordinates -
+2147483647

0: OK
1. Parameter error

Status ouT Status BYTE 0~255 )
2: Error accessing
the module

MC_READPOS(Get the current absolute position command)

4EH

Jar1s w0

MC_EEANFOS

MOD_ATIE Statusk

Fosk

Function: Read the absolute coordinate value command of the current position.
Table 10-8 Instruction parameter

Input/ Descriptio Type
Parameter Range Remark
output n data
Module High 4 bits 0~3 | Bit4~Bit7: rack number
MOD_ADR IN Byte _ . )
- address Low 4 bits 3~10 | Bit3~BitO: slot number
Set the axis This parameter cannot be
AXIS_NO IN Byte 0~3 o ) )
- number modified during running.
0: OK
1: Parameter error
STATUS OUT | Status Byte 0~255 )
2: Error accessing the
module
Current . -2147483648~+
POS ouT Dint
absolute 2147483647
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10.3.6

L)

‘ ‘ coordinates ‘ ‘ ‘

MC_INIT_DIR(Set the motor direction command)

MC_INIT DIE
4Ex

JMOD_ADE Status
JaXIS WO
JDIE_LE™

Function: Configure the direction of the motor.
Tips
This command is executed only once during the first CPU scanning period.

Table 10-9 Instruction parameter description table:

Parame | Input/ o Type
Description Range Remark
ter output data
High 4 bits | Bit4~Bit7: rack
0~3 number
MOD_ADR IN Module address Byte ) . .
Low 4 bits | Bit3~Bit0: slot
3~10 number
This parameter
AXIS_NO IN Set the axis number Byte 0~3 cannot be modified

during operation.

Configure the effective
level when the direction
signal is positive

When DIR is 1, when the
corresponding direction
axis output is set to "1", the
DIR IN motor is rotating in the Bool 0~1 Default value: 0
forward direction.

When DIR is 0, when
setting the corresponding
direction axis output "0",
the motor rotates in the
reverse direction.

0: OK

1: Parameter error
STATUS | OUT Status Byte 0~255 )
2: Error accessing

the module
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10.3.7

MC_SET_MODE(Set axis output mode)

41EH

4NODE

MC_SET_MODE

JMOD_ATE Status}
44KTS KO tMode}

Function: Set the axis output mode

Table 10-10 Instruction parameter description table:

Input/ L Type
Parameter Description Range Remark
output data
) ) Bit4~Bit7: rack
High 4 bits 0~3
MOD_ADR IN Module address | Byte _ number
Low 4 bits 3~10 . .
Bit3~Bit0: slot number
Set the axis
AXIS_NO IN Byte 0~3
number
0: Direction+pulse
1: Positive and
MODE IN Set mode Byte 0,1,2 )
negative pulse
2: AB phase mode
0: OK
1: Parameter error
Status ouT Status Byte 0~255

2: Error accessing the
module
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Introduce the can master module of H56-10 / H52-10 application system,

as follows:

Specifications

11.2 Wiring specifications
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The CAN master communication module CAN-1M is a member of the CTH300-H system
expansion module. It belongs to the CANopen master module and is used for CANopen
communication with other slave modules.

This chapter mainly introduces the following contents of the CTH300-H CAN-1M master module:
O Technical specifications

U Wiring specifications
Table 11-1 Basic characteristics of CAN-1M master module

Name Description Order No

CANopen master communication module,

CAN-1M master module CTH3 CAN-1M0S1

1 CAN communication port

11.1 Specifications

11.1.1 General Characteristics

Table 11-2 General characteristics of CAN-1M

Physical characteristics

Dimension(WxHxD)

34x115%x101.6 mm

Power consumption | 2.5W
Power characteristics
Rated input voltage | 24V DC

Input voltage range

20.4v~28.8V DC

Input Current

100mA

Reverse polarity

. YES
protection
Bus power suppl
P PRYY +5V DC
voltage
Bus power current | 100mA

LED indicator

24V ON: with 24VDC, OFF: without 24VDC
SE ON: The master is not initialized. Flashing: Initializing. OFF: loading
finished
BF ON: The slave has a diagnosis. OFF: No diagnosis from the station
DX ON: There is an error in the configuration data. If the number of slave
exceeds 32, the number of 20K baud rate slave exceeds 8
Features
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Table 11-3 Features of CAN-1M

Function category Function item Description

Extensions Extensions Provide Bus expansion function

Communication . . .
functi CAN interface Provide 1 CANopen communication interface
unction

Isolation between external power supply and
system power supply

Power isolation

Isolation function —
Communication L . )
. . CAN communication port isolation
isolation

) The power supply terminal provides reverse
. . Power protection ) . .
Protective function connection protection and surge absorption

Interface protection | Lightning protection for communication ports

<Remarks> When the CAN_1M module is used as the master, it can be configured to write 300
bytes and read 300 bytes of data at most.

11.1.3  Communication Port Specification

Table 11-4 CAN-1M communication port specifications

CANopen communication

Communication Interface 1

Maximum number of )
_ _ Up to 8 master can be connected behind a CPU
primary sites

Maximum number of slave | Up to 32 slave can be connected behind a master

Transmission rate (kbit/s) 1000 800 500 250 125 50 20
Maximum length (m) 25 50 100 250 500 1000 2500
isolation Communication port isolation

The CAN communication port uses a shielded network cable as the communication cable. The
available network cable types are 22AWG~25AWG. The specifications and standards are as
follows. The resistance value is the DC resistance value of a single wire. It is recommended to
use fully shielded Category 5 cable or fully shielded Category 5e cable, 24AWG.

Table 11-5 Communication port wire specifications

AWG Outer Diameter Metric/ outside diameter Cross-sectiona | resistance
mm imperial/ inch | area/mm? W/km
22 0.643 0.0253 0.3247 54.3
23 0.574 0.0226 0.2588 48.5
24 0.511 0.0201 0.2047 89.4
25 0.44 0.0179 0.1624 79.6

103



CAN Master module

11.2 Wiring

11.2.1  Interface diagram

DC24v

LED indicator. S

BF
DX

CAN communication pori

CAN

ARAARARA AAAARAAR

CAN-1M
i

=
Y

Power terminal

S 2

SIS
HEEHEH

(L1

11.2.2  Communication Port Specification

Table 11-6 Power interface definition of CAN-1M

removable terminal No. Signal Signal definition

L+ |@) @ 1 L+ 24V power supply+
M |@ | 2 M 24V power supply-
+ 1@ @ 3 JT— The earth

. lolm 4 5 5

Table 11-7 CAN communication port definition of CAN-1M

No. signal description

1:CAN_H

. 2:CAN L

3 CAN_H CAN data sending+

4:NC
5:NC

CAN_L CAN data sending-

6:--
7:CAN_GND

8:NC

1:CAN_H
2:CAN_L

3--

4:NC

5:NC CAN GND CAN ground
6:-- =

N[O~ WIN|PF
1
1
1
1

7:CAN_GND 8 — -
8:NC

Connector shell PE Chassis ground
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EtherCAT Slave Module

This chapter mainly introduces the EtherCAT slave module of H56-10 / H52-10

application system, as follows:

Technical specifications

A28 Wiring specification
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12.1

12.1.1

12.1.2

Technical Specifications

Table 12-1 Basic characteristics of EtherCAT slave module

Name Description Order No.
EtherCAT slave module, up to 8 10
EtherCAT slave module modules can be expanded, supporting CTH3 ECT-000S1
third-party EtherCAT master

For the specific application of this module, please visit the official website of CORUST to download

the "CTH300 EtherCAT Slave Module User Manual" at http://www.co-trust.com

General Characteristics

Table 12-2 general characteristics

Physical characteristics

Dimension(WxHxD)

34%x115%x100 mm

Power consumption 2.5W

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4v~28.8V DC
Input Current 0.8A

Reverse polarit

protectio: ’ VES

Bus power suppl

voItaZe " ¥V De

Bus power current 1.6A

LED indicator

24V (green) ON: with 24VDC, OFF: without 24VDC
SF (red) ON: EtherCAT slave module failure, OFF: no error
BF (red) ON: Expansion bus failure, OFF: No error

LINK (green)
(Slave status indicator)

ON: normal operation (8), flashing: pre-operation (2), safe operation
(4) (see note 1), OFF: no connection (0), initialization (1)

RJ45 (green)

ON: Connect with other EtherCAT interface
OFF: No connection with other EtherCAT interfaces
Flashing: communicating with other EtherCAT interfaces

Note 1: When the slave expansion bus has no output, the communication between the slave and

Features

Table 12-3 Features

the master is disconnected, and the slave will not switch to safe operation.
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12.1.3

Function Function o
. Description
category item
Magicworks
Hardware PLC or other )
) . ] The added ECT-00 module supports the expansion of 8 slots
configuration | third-party
configuration
Allows to expand 8 I/O modules, supports expanded digital
) . guantity module, analog quantity module, temperature
Extensions extensions

module, HSC module, HSP module, does not support
expanded CAN module.

Communicati

Bus interface

Provide expansion module interface, support CTH300 PLC
custom 55MHz bus protocol

on function EtherCAT .
. EtherCAT interface supports CANopen over EtherCAT (CoE)
interface
Isolation Power Isolate the external power supply from the system power
function isolation supply
Protective Power The power supply terminal provides reverse connection
function protection protection and surge absorption

Communication Interface Specification

Table 12-4 Communication port specifications

EtherCAT communication

interface

Communication

1 double RJ45 port

Baud rate

100Mbps

Protocol type

CANopen over EtherCAT (CoE)

Supports the PDO service

Support for SDO services

Supports the EtherCAT state machine command

Support for third-party EtherCAT master

distance

The communication
between
slave is the longest

100m (100BASE-TX)

isolation

Communication port isolation

The EtherCAT communication port uses a shielded network cable as the communication cable.
The available network cable types are 22AWG~25AWG. The specifications and standards are as
follows. The resistance value is the DC resistance value of a single wire. It is recommended to
use fully shielded Category 5 cable or fully shielded Category 5e cable, 24AWG.
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EtherCAT slave module

Table 12-5 Communication port wire specifications

IS Outer diameter Metric/ | Outside diameter | Cross-sectional Resistance
mm imperial/ inch area/mm? W/km
22 0.643 0.0253 0.3247 54.3
23 0.574 0.0226 0.2588 48.5
24 0.511 0.0201 0.2047 89.4
25 0.44 0.0179 0.1624 79.6

It is recommended to use the super five types of shielded crystal head, as shown in the figure

&

below:

12.2 Wiring

12.2.1 Interface diagram

EtherCAT communication port

OUT  EtherCAT IN

LED indicator— - £= %

DIP switch

ECT-00
i

—

=
+

Power terminal

SIS
HEEH

=

12.2.2 Interface definition

Table 12-6 Power port definitions

Removable Terminals No. Signal Signal definition

24V power supply+

24V power supply -

ground

e X T
SINNNY
HEHEHE

AlW|IN|PF
e
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Table 12-7 Definitions of dual RJ45 ports

Dual RJ45 network ports No. Signal Signal definition
1 TX+ Data sending+
] 2 TX- Data sending-
3 RX+ Data receiving+
4 -- -
5 - -
6 RX- Data receiving-
7 - -
8 - -
Connector .
PE Chassis ground
shell

DIP switch definition: Ethercat slave module address, dial to the top is ON, and the bottom is OFF.

pipr | pip2 | DIP3 | DIP4 | DIPs | DiPe | DIP7 | DIPS | address value
0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 1
0 1 0 0 0 0 0 0 2
1 1 0 0 0 0 0 0 3
0 0 1 0 0 0 0 0 4
1 0 1 0 0 0 0 0 5
1 | o1 [ 1 ] 1 | 1 | 1 | 1 |1 255

Remarks: When communicating with Omron CPU, the configured device node address needs to
be consistent with the actual device address (DIP switch address) in order to successfully
communicate
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Intermediate Expansion Modul

This chapter mainly introduces the rintermediate Expansion module of h56-10 /

h52-10 application system, as follows:

Specifications

i Wiring




Intermediate expansion module

INT-00 is an important part of CTH300-H system. More modules can be extended by this
module.

13.1 Specifications

Table 13-1 Basic attributes of intermediate expansion module INT-00

Name Description Order No.

Intermediate . .
Intermediate expansion module CTH3 INT-000S1

expansion module

13.1.1 General Characteristics

Table 13-2 General characteristics of INT-00

Physical characteristics

Dimension(WxHxD) | 34x115x101.6 mm

Power consumption 19.5W

Power characteristics

Rated input voltage 24V DC

Input voltage range 20.4v~28.8V DC

Input Current 0.8A

Reverse polarity

) YES
protection
Bus power suppl

P PRYY +5Vv DC

voltage
Bus power current 1.6A
LED indicator
24V ON: with 24VDC, OFF: without 24VDC
SF ON: The module is faulty. OFF: No error
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13.1.2  Functions and Features
Table 13-3 Functional characteristics of INT-00
Function category Function item Describe
Extensions Extended bus interface | Provide bus expansion function
o ) Inter- extended Provide communication interface between
Communication function i )
Interface Intermediate extension modules
) , Provides 8 I / O modules that allow
Extensions Extended function )
expansion
. . . . Isolation between external power supply
Isolation function Power isolation
and system power supply
The power supply terminal provides
Protective function Power protection reverse connection protection function
and surge absorption function
13.2 Wiring
13.2.1 Interface Diagram

LED indicator SF

ilillilililili
IN

|

ilililililili

ouT

INT-00

Power terminal

S88®
HEEH

Follow the instructions to connect the relay module.

IN: the interface connected to the previous relay module (if it is the first Intermediate expansion

module, this port is not connected).
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OUT: the interface for connecting to the next relay module (if it is the last Intermediate expansion

module, this port is not connected).

Note: The first relay module is connected to the CPU through the bus.

13.2.2 Interface Definition

Table 13-4 Definition of power interface of INT-00

Removable Terminals No. Signal Signal definition
L+ |@ @ 1 L+ 24V power supply positive
M @] 2 M 24V power supply negative
+ |@| 3 JT— the earth
@ @ 4 -- --
Table 12-5 Definition of dual RJ45 ports of INT-00
No. Signal Signal definition
1:BUS_CLK_A
- oo e busclock
4:BUS_DAT B 2 BUS_CLK_B
5:ADDR_A
; - 3 BUS_DAT_A
TINT A — bus data
8 INT B 4 BUS_DAT_B
5 ADDR_A
L:BUS_CLK_A = configure address
2:BUS_CLK B 6 ADDR B
3:BUS DAT A =
4:BUS_DAT B 7 INT A
5:ADDR_A = interrupt
6:ADDR_B 8 INT_B
7:IANT_A =
8:INT_B connector _
. PE chassis ground
housing

13.2.3  Network Cables of Intermediate Expansion Module

The network cables used by CTH300 PLC relay modules are non-standard network cables.
When making network cables, make sure that the signal cables in the network cables are
combined in pairs, namely: white orange-orange, white green-green, white blue-blue, white
brown- Brown, and the order between the four can be combined at will.
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Profinet Slave Module

This chapter introduces the communication functions of H56-10/H52-10 motion

controller as follows:

Technical Specifications

Product structure
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Profinet Slave Module

Profinet slave module CTH3 PNT-000S1 is an important part of CTH300 PLC system, each slave
module allows to expand 8 CTH300 I/O modules (digital module, analog module, temperature
module and HSC/HSP module ), together with the Siemens Profinet master to form a network to
realize the Profinet remote 10 expansion communication function.

14.1 Technical Specifications

Table 14-1 Environmental standards and specifications

environmental conditions

Shipping and Storage : -40C~+70C
Temperature Horizontal installation : 0°C~60C
vertical installation 0 : ‘C~40C

Relative humidity 10%~95%, non-condensing

Electromagnetic Compatibility - Immunity

Electrostatic discharge Contact discharge: £4kV

IEC61000-4-2 Air discharge: £8kV

Electrical fast transient Power line: 2kV, 5kHz

burst Signal line: 2kV, 5kHz (1/0 coupling clip)
IEC61000-4-4 1kV, 5kHz (communication coupling clip)
Surge IEC61000-4-5 Power cord: 2kv (asymmetric), 1kv (symmetric)

Radio frequency
electromagnetic field | g4\, 1GHZ, 10V/m, 80%AM (1kHz)
radiation
IEC61000-4-3
RF Field Induced
Conducted Disturbance | 0.15MHz~80MHz, 10V/m, 80%AM (1kHz)
IEC61000-4-6

DC power input port for
short time interruptions
and voltage changes
IEC61000-4-29

Short interruption: 10ms

High temperature 65°C, dwell time 24h, temperature change rate: <1°C/min, normal
operation IEC60068-2 temperature recovery time: 21h

Low temperature -20°C, dwell time 24h, temperature change rate: <1°C/min, normal
operation IEC60068-2 temperature recovery time: 21h

High temperature 65°C, 2 hours, after the temperature is stable, turn it on 3 times
startup IEC60068-2 discontinuously

Low temperature start -20°C, 2 hours, after the temperature is stable, turn it on 3 times
IEC60068-2 discontinuously

High and low

temperature cycle -10°C~60C , dwell time 3h, temperature change rate 1°C/min, 5
operation cycles, normal temperature recovery time: 1h

IEC60068-2

High temperature 75°C, storage time: 72h, temperature change rate: <1°C/min, normal
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storage IEC60068-2
Low temperature
storage IEC60068-2

temperature recovery time: 21h
-40°C, storage time: 72h, temperature change rate: <1°C/min,
normal temperature recovery time: 21h

Thermal shock
IEC60068-2

-40°C~75C, dwell time 3h, temperature change time: 2min, 3 cycles

Constant high humidity
IEC60068-2

Storage temperature: 40°C, storage time: 48h, storage humidity:
93%

Alternating Damp Heat
IEC60068-2

25°C~55°C, humidity: 95%, single cycle: 24h, 2 cycles

Sinusoidal vibration
(bare metal)
IEC60068-2

5~150Hz, 0.05G2/Hz
150Hz~500Hz, -3dB/oct, 1h/axis, X, Y, Z total 3 axes

Mechanical shock (bare
metal) IEC60068-2

15G, 11ms pulse, 3 times/direction

Fall

1m, 10 times, shipping package

Table14-2 General and functional characteristics of CTH3 PNT-000S1 module

physical properties

Dimensions (WxHxD) ‘ 34x115x100mm
Power consumption

Rated input voltage 24V DC

Input voltage range 20.4v~28.8vV DC
Input current 0.8A

Reverse polarity

protection Have

Bus supply voltage +5V DC

Bus supply current 1.6A

LED Indicator

24V power indicator
(green)

ON = 24VDC power supply is normal.
OFF = no 24VDC power supply

SF indicator (red)

ON = Expansion 1/O bus failure or PROFINET module failure
OFF = no error

BF indicator (red)

ON = PROFINET bus communication failure (no switch connected,
no network detected)

Blinking = configuration configuration is inconsistent.

OFF = no error

MT indicator (yellow)
(maintenance indicator)

Reserve

RJ45 port indicator
(green)

ON = there is a connection to the switch/PN master

OFF = no connection to switch/PN master

RJ45 port indicator
(yellow)

ON = there is data transceiving to the switch/PN master

OFF = No data transmission/reception to switch/PN master

Expanded 1/O

Maximum number of
supported modules per

8 (digital module, analog module, temperature module, HSP
module, HSC module)
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slave

Protocol type CTH300 PLC custom 55MHZ bus protocol

Maximum configuration The maximum configuration of analog 1O can reach 64Al/64AQ
of 10 per slave The maximum configuration of digital 10 can reach 256DI1/256DQ

PROFINET communication port

Communication
1 dual RJ45 port
Interface

Transmission rate for Ethernet services: 10 Mbps

Data transfer rate —
Transmission rate for PROFINET: 100 Mbps, full duplex

Supported Ethernet ) . .
ping, arp, network diagnostics (SNMP)/MIB-2, LLDP

Services

Send cycle 250us~4ms

Third-party PN master Support S7-300/400, SMART CPU, S7-1200/1500
The longest

communication distance | 100m (100BASE-TX)
between slave stations

Topology Support star, tree, line, ring topology
Isolation Communication port isolation
Hardware configuration function
File to import PROFINET GSD file XML format
The added CTH3 PNT-000S1 module supports 8-slot expansion
PN slave Expansion modules can add digital modules, analog modules,

temperature modules, HSP modules, HSC modules

Isolation and Protection

Power isolation Isolation between external power and system power

Interface isolation PROFINET communication interface isolation

The power supply end provides reverse polarity protection and

Power protection )
surge absorption

14.2 Product structure

The structure of the CTH3 PNT-000S1 module is shown as follows:
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DC 24v

SF
BF C
MTC

P1R

P2R  Profinet

PNT-00

Table 14- 3 PROFINET communication port definition

Dual RJ45 network ports (P1R/P2R)

NO. Signal

Signal definition

TX+

data sending +

Data sending -

Data receiving +

Data receiving -

~N|jolo|h~W|IN|PF
1
I

8 -

connector
housing

Chassis ground

Table 14-4 definition of external power interface

Terminal symbol Signal definition
L+ |@ [ L+ 24V power supply +
M |@ | M 24V power supply -
+ @ - the earth
. (2|10 N -
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Communication Application

This chapter introduces the communication functions of H56-10/H52-10 motion

controller as follows:

(58 Communication Application Example

High-speed counting application example

HSC interrupt example




Communication Application

15.1 Communication Application Example

H56/H52 motion controller supports multiple communication methods such as Bus, CANopen,
EtherCAT, EtherNET, etc. This section will introduce the communication methods supported by
H56/H52 with specific examples of H56.

151.1 Bus Communication

1. Preparation before communication

Table 15-1 Components for Bus communication

Component Function
Programming device MagicWorks PLC software (V2.19 or higher) is installed to
PG\PC configure, program and debug H56-10.
Assembly rail H56-10 rack, used to fix the modules in the system.

Power module PWR-02 | Power H56-10 motion controller and its 24 VDC load circuit.
The CPU executes the user program, provides 5V voltage to the

H56-10 main control L .
dul H56-10 backplane Bus, and performs PPl communication with
module
other modules through the RS485 interface.

Expansion module SM converts different process signal levels to match H56-10.

This example uses digital input module DIT-16, digital output
module DQT-16.

Standard network cable

Bus communication connection:

( N\ l:l
°l» l»
No@| | @9

= Gl e

\®|® o (%)

o )

%o %

% b4 7]

\_ J ® (%) 0 (%)

% %o

a aell | |8

I=NCr= v (%) (%)

%ﬁﬁﬂﬁ%ﬁ/@?@?@éﬁ@q B’S»(é/j%//g ok oL

& ' ,

MagicWorks PLC DIT-16 DQT-16

Prerequisites

¢ A CTH300 system composed of power modules and H56-10. Correctly connect the
programming device and H56-10 through the RS485 port.

¢ The MagicWorks PLC software (V2.19 or higher) has been correctly installed on the
programming device.

+ The connection device for serial data transmission has been prepared, and the necessary
cables have been used for connection.

¢+ The CPU has been correctly connected to the power supply module.
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Realize the function
The output Q0.2 is lit, and the input 12.2 and 12.4 are lit at the same time.

2. Operation steps

Step 1: Install rails and modules
1) Install the modules in the order of the above network connection diagram

2) Installation and grounding of fixed rails
Use screws to install the fixed rail on the bottom plate, so that the upper and lower edges of the
fixed rail leave a gap of at least 40mm. Then, connect the fixed rail to the protective conductor.

3) Install the module on the rail
Hook the power module to the rail, slide it to the grounding screw of the fixed rail, and then fix it
with the screw. Hang the H56-10, digital modules DIT-16, and DQT-16 on the guide rail in turn,
slide them until they touch the module on the left, then push it in firmly at the bottom, and finally
fix all the modules with screws.

Step 2: Wiring

Open the front panel of H56-10, power module, digital input (DIT-16) and output module
(DQT-16), and then refer to the communication connection in this chapter to wire them. The
specific operations are as follows:

1) Use standard network cable to connect PC and H56-10
2) DIT-16 is connected to H56-10 via Bus
3) DIQ-16 is connected to DQT-16 via Bus

Warning

Do not touch the energized cable after the power module is powered on or after the power cable
A is connected to the main power supply. Any wiring work must be carried out under the condition

of power failure!

Step 3: set up communication

1) Create a new project

Open the MagicWorks PLC software, and then select the menu item "File" — "New" — enter the
project name — click the "OK" button to complete the creation of the new project.

I‘::E Fi|e|Edit Insert PLC Tools WView Windows Help -Iﬁ'lxl
|D New...

— B | Open...
Open start page

Close
Save As..

Delete Project..

‘* New Project

Fame:

|Pr0ject1|

Storage:

|C:stersfganm665ﬂ]esktop

| 0K | | Cancel |
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2) Insert the PLC station
Right-click the “project” and select "Insert New Object" — "PLC Station" — "H56-006".
i Fle Edit Insert PLC Tools View Windows Help

MNE x086H @3 A5 p»n 0oi=

Project1
] Open Object Ctrl+Alk+0 !
v il Pt pLC2
VW HE Ctrl+X
jE3|
= @ | Copy Ctrl+C
i=i| [ | Paste Ctrl+V
om0
= Delete Del
s8]
fwi|  Selectal Cerl+A
> i
y ﬁ Rename F2
> W pLC2 | Insert New Object ’ PLC Station...

Compile Symbol Table

Recompile Program Block Organization Block

Ctrl+D

Download... Function Block

Function

Data Block
Object Properties... Alt+Return C Function

Library Memary...

Init V Data Block
Status Chart

Select a CPU tvpe and version, or read the FIC type from
the PIC 1f wou would like the software to range—check
parameters for the PLC s allowable memory ranges.

FLC Type |H55_UUE b |Cnmmu.nications. .. |
REL/MLFE [CTH HE6-10052 -| |  Read PLC |
Hame:
|PLC3 |

3) In the main interface of MagicWorks PLC, double-click "Set PG/PC Interface" or select the
menu item "Tools" — "Set PG/PC Interface", then select "PC/PPI Cable(PPI)", and then click
"Properties".
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File Edit Insert PLC Tools View Windows Help o L B
NE ¥x0 5 G aspre hEszsgaF »
" [ .
o Projectl
=5 - B[ E@®
e Communic...
> Wl pLc2 ye HW C...
v il pLcs =N =N, = =
v H56-006 MLFE 10052 =]
[Py
Program Block Progra... Symb... Statu... Init ...
Symbol Table
=" == )
Status Chart o |
o .
i& InitV Data Block Cross R Wizards CT LIB1 CT LIB2
Cross Reference ross Rew.
om0 .
(= Wizards
> i cTue
> [§ cTuez

Accezs Point of the Application:

\Magichorks PLC —> PC/FFI Cable (PFI)
(Standard for MagzicWerks FLC)

Interface Farameter Setting:

IPC;’PPI Cable (PEI)

PC/PPI Cable (PP 1

CPB451-yMPI (TCP/IP) -= Realtek PCle GbE Family Controller
CPG6453-R5485 (TCP/IP) -= Realtek PCle GbE Family Controller
CTH300/200 Local(TCP/IP) -= Realtek PCle GbE Family Controller
CTH300/200 Remote iNet (TCP/IP] -= Realtek PCle GbE Family Cor
CTH300/200 Remote_MiCo (TCP/IP) -= Realtek PCle GbE Family Cc

< |

(Setting Farameters to a FC/FPT cable for a FFI network)

2 0K || Cancel || Help |

In the "Properties" configuration interface, configure the parameters in the above window
according to the PPI port in the hardware configuration. After the configuration is completed, click
"OK" to complete the configuration.
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Station Parameters

fddress: |EI = |

Timeout: |15 r

Wetwork Parameters

Tranzmizsion Rate: |9.E kbp= -

Highest Station Address: |31 r

Cormection Parameters
Conmect to Port: ||:UH:3 -

|:| Use remote programming (CTSC191-GERS)

| Tefanlt | | 0K || Cancel || Help

4) Click Communication B, double-click the icon @ to search device, when the searched PLC
is displayed in the communication dialog box, which means the search is successful.

hddress
. . TCP/IP -= Realtek PCle GbE Fam...
1 Host : DZ-2020066520 3 Host:DZ-2020066520

CTLB CTLis2 Remote IP : 182, 168, 1.201 20000 g Double-Click
to Refresh

Remote FLL: 192, 168, 1. 201:20000 .

PLC Type : W56-006 MLFB 10052 2

Save PLC Type with Project

Hetwork Parameters

Interface : CTH300/200 Remote MiCo (TCE/IP) —» Realtek PC

Protocol : TCESIF

Communication Moni ter

Time Out 4= -]

Step 4: Hardware configuration

1) Enter the hardware configuration interface

Select the H56-10 in the project tree of the project manager, and then double-click the hardware
configuration icon B to enter the hardware configuration interface.

2) Add power module
In the hardware configuration interface, select Rack 0, then click the CO-TRUST 300 node,
select PWR-300 — PWR-02, and drag it to slot 0 of the Rack 0.
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3) Add CPU and configure PPl communication for it

Expand CPU300—H56-10 from the device catalog and drag it to slot 1 of the rail. Then
double-click H56-10 in slot 1, and the following window will pop up. Set the port on the "PPI Port"
interface:

't Properties - H56-006

&5 cPu P Ports | TCE/IF Fort |

l:l General You can adjust the PPI ports parameters that MagicWorks PLC will use to communicate to the
Communication Ports attached FIC.

[ Retentive Ranges
0 Password

0 Background Time

[0 SOE Configurations
|:| Extend Bus Clock Coe=-
[ EtherCAT

[ CANopen Master

D Address PLC Address:
O Input Filter

O High-speed Counter
O oPC uA Highest Address:

Baud Rate:

Retry Count:

Gap Update Factor:

Configuration must be downloaded before taking effect. | | Cancel | |Default All| |

4) Add expansion module
Expand "SM 300" — "DI-300" from the hardware catalog and insert the DIT-16 into rack slot 3.
Then unfold the DO-300 and insert the DQT-16 into slot 4 of the rack.

o [ rwr-0z
1 W Hss6-006

fl om-1616D0
J car-16 1600 T

Slot Module Order number Firmware addres: Q address Comment
o [ Pwr-0z CTH3 PWR-02081
1 . H56-006 CTH3 H56-10052 I:0..1
2
3 I DIT-16 1601 CTH3 DIT-16051 1:2...3
4 [fparieeD0T  CTH3 DQT-16081 Q:0..1

5) Save and compile the configuration
Select menu item "file" — "Save" to save the current configuration, and then select menu item
"PLC" — "Compile" to compile the current project.
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% HW Config - [PLCT -- Project1]

g File Edil PLC Tools  View Y\ﬁndows He\%ompile !En
EE® or xon@]as rem e w
save ~ || Davies Catslog & X
. = | ] (o]
(0] RACK
a IF'WR—OZ > M CANopen
[~ - > W EtherCAT
; > [l co-TRUST 300
3 Jom-ieieo
+ [ oat-istenoT
[
T
8
9
10
-
<[] >

Step 5: Debug

1) Choose "PLC" — "Download" to download the program block and hardware configuration into
H56-10. If H56-10 is in running mode, a dialog box will pop up on the download interface asking
you to put H56-10 in STOP mode. Click "OK" to put H56-10 in STOP mode.

2) After downloading, turn the system operation switch of H56-10 to RUN mode.

3) Open the Status Char, fill in Q0.2 in the address of the Status Char, and write 1 in its new
value, then Q0.2 of the digital module DQT will be lit. At the same time, the input points 12.2 and
12.4 are lit.

0 Fle Edit Insert PLC Tools View Windows

e 050 203
~ @ Projectl
~ il
~ [l H56-006 MLFB 10052
o
arl Program Block
& Symbol Table

= InitV Data Block
Cross Reference
5] Wizards

> i@ cTus

> @@ cTue2

Edit Insert Debug View Window
O B = QR ¥ 3B ¢ v

Address Format Current Value MNew Value
Q0.2 Bit 2#1
Signed

Signed
Signed

Row 1, Column 4 INS
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15.1.2

<Remarks> For the diagnosis method of H56-10 motion controller and expansion module,
please refer to 5.8 CPU Fault Diagnosis

PPI/MPI Communication

This section will demonstrate the PPI/MPI communication of the H56-10 motion controller
through an example.

1. Preparation before communication

Table15-2 Components of PPI/MPI communication

Component Function

MagicWorks PLC software (V2.19 or higher) is installed to
configure, program and debug H56-10.

Power module PWR-02 Power H56-10 motion controller and its 24 VDC load circuit.

This example requires two H56-10s, one as the PPl master
H56-10 main control module | and the other as the PPI slave. They communicate with each
other through the RS485 interface.

As the MPI master, connect with H56-10 for MPI
communication.

Programming device PG\PC

Copanel HMI

Connect H56-10 to the programming device.

Connect Copanel HMI to the PC to execute the download task
of HMIL.

Connect H56-10 to Copanel HMI.

<Remarks> Please refer to 5.3.3 Make Standard Network
Cables to make a standard network cable.

Standard network cable

4 PPl communication: Two H56-10s in the network read and write data to each other through
commands NETR/NETW.

4 MPI| communication: Copanel HMI is used as MPI master to monitor H56-10 (MPI slave).

@ PP master

PWR-02
PPI communication H56-10

/e paRaaaany Fﬂﬁ%% MPI communication

MagicWorks PLC

=5

=,| €m PP slave

P s e
MPI master Hp> o

2. Operation steps

Step 1: Connect to the PPl master (H56-10) and supply power to it.
1) Open the front panel of H56-10 and PWR-02 and connect cables to them.
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2) Use standard network cables to connect each communication device as shown in the figure
above.

Step 2: Program the PPl master (H56-10)

In this example, taking the NETR /NETE Instruction Wizard as an example to program the
H56-10 of the PPI master and download the program to the PPI master (H56-10).

1) Create a new project in MagicWorks PLC, add H56-10 to the project, and then refer to 2.2 Set
Up Communication to connect H56-10 with PC.

2) Select "Tools" — "NETR/W-PPI Instruction Wizard" or click the wizard node in the project tree,
and double-click the NETR/W-PPI Wizard icon ¢ in the working area on the right to start the
NETR/W-PPI instruction wizard. And then open this wizard or an existing wizard for
configuration.

The steps of NETR/W-PPI wizard configuration are as follows:

<Step 1> Select the PPI communication port for network read and write operations, and specify
the number of network operations to be configured:

i%: |nstruction Wizard NETR/NETW-PP

This wizard is used to help wou configure Hetwork Reads (HETR) and Fetwork Writes
(HETW) operations.

The wizard can configure up to 24 separate HETE/WETW-FFI operations. For each
operation, the tvpe and parameters 1z necezzary to specify. After completing
configuration, the wizard will create project components to realize the function

How many WETE/HETW-FFI operations would wou like to
configre? |

) Click Here for Help and Support < Frev I Fext » I Cancel

In the dialog box "How many NETR/NETW - PPI operations do you like to configure?", set the
network operands to be configured. The currently allowed operand range is 1~24.

<Step 2> Specify the communication port used and the generated function name:
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For HETR/WETW-FFI operations to execute exactly, the PLC must be set to communicate in
FFI Master Mode. The wizard will initialize FFI Mazter Mode and enable HETE/FETW-FFI
operations for the zelected FLC with gemerated code.

Through which port of PLC will these operationz -
communi cate? _

The wizard will also create an FC that can execute the WETE/HETW-FFI cperationz of
wour conflguration

What should the execution FC be named? WETEWPPT_EXE

@) Click Here for Help and Support | <Prev || Hext> | | Cancel

On this page you can change the following information:

» Which communication port (PPl communication port) is used by the PLC as the PPl master
to communicate with the PPI slave.

» Edit the function symbol name generated by the wizard. The wizard will create a
parameterized function under this name for performing specific network operations.

<Step 3> Configure network operation

Hetwork Operation 1 of 2

Selecting the type of operation

Specifying the butes of data for HETR or HETW

CEE

Lecal PLC Remote PLC Address: [ 3
$hich memory 1z the data in Which memory should the data be
the lacal FLC? written to in the remote PLCT

Delete Operation ¢ Frevious Operation | Hext Operation » |

@ Click Here for Help and Support <Prev | Wext > | [ Cancel
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Hetwork Operation 1 of 2

Selecting the type of operation
HETR -
Specifying the butes of data for HETRE or HETW

z v
Losal FLD Eemote PLC Address: |5 3
Which memory should the data Which memory should the data be read
be stored in the local PLC? from in the remote PLC?
0 0
@) Click Here for Help and Support [ <Prev | Wext> | | Cancel

The information to be configured for network operation includes:

» Is this operation a network read or write.

» How many bytes are read or written from the slave.

» PLC slave address to be interacted.

» Local PLC address map (V memory only), that is, the location in the local PLC V memory
where the data read back or data to be written is stored.

There are three buttons on this interface:

» Delete operation: Deletes the current operation. This operation reduces the number of
configured operations by one.

» Previous Operation: Switch the interface to the previous operation.

» Next operation: switch the interface to the next operation.

<Step 4> Allocate V memory area

® Instruction Wizard NETR/NETW-PPI

#llocate Memory

2 operations have been configured, which require a total of 21 bytes of V-
mEmory.
Fleaze specify a starting address or allow the wizard to suggest an address.

The wizard can suzgzest an address of V-memory of the correct size
properly.

Suggest Address
S

@) Click Here for Help and Support | <Prev | Wext> | | Cancel |

For each network operation you configure, a 12-byte V storage area is required. On this page,
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you can select the V memory address where you want to store the configuration block. If you
want the wizard to suggest the correct size of the unused memory block address, click the
"Suggest Address" button.

<Step 5> Generate project components

i®" |nstruction Wizard NETRy W-PP

The instruction wizard FETR/FETW-FFI will create the project components for the selected
configuration and make that code available The configwration containz the following
project:

FC "NETRWPPI_EX
Global Symbol T4

o Complete the Wizard Configuration?

To enable thiz co call in the main
program bBlock to Yes | | Mo every zcan cycle.
Then the executio

The FC “HETEWFPI_EXE” haz parameterz for setting the timeout in a ovele of operations, and
for indicating that a timeout error haz ococowrred.

The symbol table "HETEWFFI_SYMS” haz a status swmbol for each confizwred HETR/HETW—FFI
operation. To add, remove, or meodify HETE/HETW-FFI cperations, run the wizard again

@) Click Here for Help and Support | ¢Prev | Finish | | Cancel |

Click the "Finish" and click "Yes" on the pop-up interface to complete the NETR/W_PPI
Instruction Wizard configuration. In the last step, the instruction wizard will generate related
program components for the configuration you specify, including:

e Network read and write symbol table, containing the state symbol addresses for each
network read and write operation for each operation in the configuration.

e The function NET_EXE contains the specific code of the operation. To enable network
communication in the program, the execution function (NET_EXE) needs to be called in the
main program block. The function is called using SM0.0 every scan cycle. It starts the
configure network operation execution. Data processing functions established for each
network operation are automatically invoked at the appropriate time.

3) Call the function block generated by the wizard in the program block

To perform network operations configured by the PPI wizard in your program, you need to call

the function (NETRWPPI_EXE) with SMO0.0 in the main program block. An example of calling this

function in the programming software is shown in the following figure:

SMO. 0 HETEHFFT_EXE: FOO
l EX

1004Timesut  Cyelefqo. o
Errorfao. 1

ErrorS™}MED

ErrorC”}MEL

For the functions generated by the configuration in this description, the related PPI
communication operations are shown in the following table.
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Table 15-3 PPl communication operation instructions

Local controller data Storage location of remote
Operate i ) i Data length
table location device operation status
Write VB0-VB1 -> VB0-VB1 NETR1_Status:VB48 2 Bytes
Read VB2-VB3 <- VB0-VB1 NETR2_Status:VB57 2 Bytes

When viewing the execution status of each configured operation through the status monitoring
table, please refer to the following table.
Table 15-4 UDP network read and write operation status byte definition

Bit Definition Describe
1 D Done (function complete) bit, 0: not completed, 1: completed.
) A Active bit, 1: The instruction is being executed. 0. not in
execution.
3 E Error status bit, 0: no error, 1: error.
4 n4 Reserved, always 0.
5~8 Error code For detailed error code description, see the table below
Table 15-5 Error codes
Error o
code Definition
0 No error
1 Timeout error, the remote station does not respond.
2 Receive error, there is a check, frame or error in the response.
3 Offline error, duplicate station address or conflict caused by faulty hardware.
4 Team overflow error, more than 8 netw / netr instructions are activated.
5 Protocol violation, attempt NETW/NETR without enabling SMB30 and setting
the port to PPI master mode.
6 lllegal parameter, the NETW/NETR table contains an illegal or invalid value.
. No resources, the remote station is busy (uploading or downloading
sequence).
8 Layer 7 error, application protocol violation
9 The information is wrong, the data address or data length is incorrect

<note> PPl communication adopts common network reading and writing. When reading and
writing, a variety of registers can be configured, and the slave address is mapped to the direct
mapping mode.

4) After programming, save the current program and compile it. Then click the download ¥ on
the toolbar or select "PLC" — "Download" to download the current program to the controller.

<Note> To ensure that the program blocks and function blocks are downloaded at the same time,
be sure to return to the main interface of the project manager to perform the download operation.
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* Project Manager - [Project1 -- ffsz-g.cotrust.com/HEE /A BE/ganmb65/{F...

..':2 File Edit Insert PLC Tools View Windows Help
MBE X000 03 45 p n 0

Y e m B =

M L56-006 MLEB . PLC Type Communic...

g Program Bl... -
i Symbol Table =i

& Status Chart
e Init V Data ...
- -

| Cross Refer... (on | *

Wizards c R Wizards CT LB
T LIBA ross Re...

CT LIB2

Progra... Symb... Statu...

oo
E

Compiling PLC1 - CT LIB2...
Program Block Size = 125 (bytes), 0 errors, D warnings.

Compiling PLC1 - Init V Data Block...
Block Size = 0 (bytes), 0 errors.

Step 3: Write the value in the designated address of the PPI slave (H56-10)
Write a new value for the designated address of the PPI slave in the status table.

Step 4: Perform PPl master-slave communication
The function realized by PPI communication in this example: the PPI master reads the value in
the specified address in the memory of the PPI slave.

After the system is powered on, turn the system operation switch of the PPI master to RUN.
Then the RS485 communication port indicator lights of the PPl master and slave start to flash,
which means that the PPI communication is proceeding normally.

Step 5: Perform MPI master-slave communication

1) Configure the project for Copanel HMI through the upper computer configuration software
MagicWorks HMI.

First, establish a connection (communication protocol: CO-TRUST CTH 300) in MagicWorks HMI,
and select the baud rate, protocol, and station address that match H56-10. Then configure a
project and download the project to Copanel HMI.

2) After the system is powered on, Copanel HMI and H56-10 can perform MPI communication.

<Remarks> When the system fails, please refer to chapter 5.8 CPU Fault Diagnosis to obtain
the diagnosis method of H56-10 motion controller and expansion modules.

15.1.3 ModBus RTU Communication

Through an example to guide you to build an application, through this example, you will be
familiar with the ModBus RTU communication function of H56-10. For ModBus RTU
communication, you need to use the CT_ModBus library file to configure the communication.
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The library file includes 4 libraries, namely the master-slave library of PORTO and the

master-slave library of PORT1. This example uses the ModBus RTU library file of PORTO.

<Remarks> Please refer to Appendix C for the relevant instructions of the CT_ModBus library

file.

1. Preparation before communication

Table 15-6 ModBus RTU communication components

Component

Function

Programming device
PG\PC

MagicWorks PLC software (V2.19 or higher) is installed to
configure, program and debug H56-10.

Power module PWR-02

Power H56-10 motion controller and its 24 VDC load circuit.

H56-10 main control
module

The CPU executes the program, provides 5V voltage to the
CTH300 system Bus, and communicates with other modules
through the Ethernet interface.

Copanel HMI

Copanel HMI, used as ModBus master to communicate with
H56-10

Frequency converter

Inverter supporting ModBus protocol, as a ModBus slave to
communicate with H56-10

Programming cable

Connect H56-10 to the programming device: PLC programming
cable + programming adapter cable

®H56-10 is used as ModBus RTU master to communicate with inverter.

Modbus master

Modbus slave

Y Bosscy
H ‘

J

.

SRR e

=

MagicWorks PLC

H56-10

4 H56-10 is used as ModBus RTU slave to communicate with Copanel HMI.
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MagicWorks PLC

2. Steps

Modbus slave

Modbus master

Step 1: Wiring H56-10, power module, HMI and inverter

Refer to the above network connection diagram for H56-10, power module PWR-02, Copanel

HMI and inverter wiring.

1) Use the programming cable to connect the PC and H56-10.

2) When H56-10 is used as ModBus RTU master to communicate with the inverter, use the

communication line to connect the RS485 communication interface of H56-10 to the ModBus

communication port of the inverter.

3) When H56-10 is used as ModBus RTU slave to communicate with Copanel HMI, use the

communication line to connect the RS485 communication port of H56-10 to the ModBus

communication port of HMI.

Step 2: Set up communication

Create a new project in MagicWorks PLC, add H56-10 to the project, and then refer to 2.2 Set Up
Communication to connect H56-10 with PC.

Step 3: When H56-10 as a ModBus master to communicate with the inverter

1) Programming for ModBus master (H56-10) is as follows:

Master initialization: the baud rate is set to 115200bps, even parity, the timeout period is 100ms.

—|Hetwork 1

SMO. 0

Metwork Title

MEUS_CTRL: FC1
EX
Mode
1162004 Baud Done|( MO, 1
FodFarityr ErrorFMELD
1004 Timeout

Write the 120 words starting from VBO of the master to the address starting from 40001 of the
slave (address 1).
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—|Hetwork 2
M. O

MEUS_MSi:FCO
EW

First

1-
1-
400014
1204
&VE0-

Slave
EW
addr

Count

DataPtr

Tone

Error

=M. 1
RMEL L

Read the 120 bytes starting from the station (address 1) 40001 to the address starting from

VB300.
;l]et'l'nrk 3
SHO. 0 MEIS_M3G: FCO
™ m
Mi. 1
—I I I F I First
1451are Donelmo. 2
04 B ErrorfME1Z
400014 Addr
1204 Count
SVESO04 Datal tr

2) After programming, save the current program and compile it. Select "PLC" — "Download" to
download the program blocks and hardware configuration from the programming device to the
ModBus master (H56-10). If your H56-10 is in running mode, a dialog box will pop up on the
download interface to prompt you to put H56-10 in STOP mode, click "OK" to put H56-10 in

STOP mode.

<Note> To ensure that the program blocks and function blocks are downloaded at the same time,
be sure to return to the main interface of the project manager to perform the download operation.

3) The ModBus master (H56-10) starts ModBus RTU communication with the inverter.

Step 4: When H56-10 is used as ModBus slave to communicate with Copanel HMI
1) Program the ModBus slave (H56-10) as follows:

SMo. 1

1
1152004

MEUS_INIT

EX

Mode

Addr
Baud
Farity
Delay
MaxTH0
MaxaT
MaxHold
Hold5t™

DonepMd. 0

ErrorpMELID
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15.1.4

=M0.0 MEUS_SLAVE

| |
| I EW

Donefmo. 1
Error|ME1L

After programming, save the current program and compile it. Turn the system operation switch of
the ModBus slave (H56-10) to STOP, then return to the MagicWorks PLC main interface, select
the menu item "PLC" — "Download" to download the current program to the ModBus slave.
<Note> To ensure that the program blocks and function blocks are downloaded at the same time,
be sure to return to the main interface of the project manager to perform the download operation.

3) ModBus slave (H56-10) starts ModBus RTU communication with Copanel HMI.
ModBus TCP Communication

This section will demonstrate the ModBus TCP communication function of the H56-10 motion
controller through an example.

In ModBus TCP communication, when the CPU is slave, the communication is independent of
the entire cycle. When the CPU is the master, its sending and receiving is controlled by the user
program.

When using H56-10's EtherNET communication port for ModBus TCP communication, without
any configuration, H56-10 can be used as a ModBus TCP slave to realize ModBus TCP
communication. The default port number for MODBUS-TCP communication is 502.

When H56-10 is used as a ModBus TCP master to communicate with other slave, there are
three ways to configure ModBus TCP communication, ModBus TCP single read/write instruction
(ct_mBus_master_tcp_single), MBTCPSND instruction and ModBus TCP wizard.

Tips

Please refer to Appendix C.4 of this document to obtain the relevant instructions for the ModBus
TCP single read and write command library file.

Download related manuals and library files from the official website of COTRUST, URL:
http://www.co-trust.com/Download/index.html

1. Preparation before communication

Table 15-7 ModBus TCP communication components

Component Function

Programming MagicWorks PLC software (V2.19 or higher) is installed to configure,
device PG\PC program and debug H56-10.
Power module

Power H56-10 motion controller and its 24 VDC load circuit.

PWR-02
Connect the programming device with ModBus_TCP master and
ModBus_TCP slave through standard network cables and switches, as
H56-10 main shown in the figure below. Call CT_ModBus_TCP library programming,

control module download the program to the ModBus master and monitor it.
During ModBus TCP communication, the master will write the data in the

specified address to the slave, and then read the data in the
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corresponding address through the slave.

Standard Connect H56-10 and programming device.
network Connect ModBus master (H56-10) and ModBus slave (H56-10).

Standard network cables and switches connect the programming device with ModBus_TCP
master and ModBus_TCP slave, as shown in the figure below. Call the CT_ModBus_TCP library
for programming, download the program to the ModBus master and monitor it. During ModBus
TCP communication, the master writes the data at the specified address to the slave, and then
reads the data in the corresponding address through the slave.

Switch

| TR
Standard network cable
- N —
‘ o =
=]
/;ﬁéﬂg@/@@g@%@@»%
£ == \

MagicWorks PLC

TCP_Modbus master TCP_Modbus slave

2. Steps

Step 1: Wiring the H56-10 and the power module
Open the front panel of the H56-10 and the power supply module PWR-02, and then wire them
according to the above network connection diagram.

Step 2: Connect the device
Use standard network cables to connect programming equipment, switches and ModBus master
and slave .

Step 3: Set up communication
Create a new project, add H56-10 to the project, and then refer to Chapter 2.2 Set Up
Communicationto connect H56-10 with PC.

Step 4: Program the ModBus master (H56-10)

1) Set up ModBus TCP communication through the ModBus TCP library, add library instructions
to the program blocks of MagicWorks PLC, the following instructions are the "MBTCPS_EXE"
library instructions in the "Ct_MBus_master_tcp_single" library file:

The ModBus_TCP master writes 120 data (starting from VBO) into the ModBus_TCP slave (IP:
192.168.1.100), in a section of memory with the starting address 40001
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Moo METCFS_EXE:FC3
| } EN
M3 3
|| | ¢ | Ran
14 CmdTndex TlonefMD. 0
1924 SlaveIF0 BetivelMD. 1
1684 SlavelP1 ErrorfMo. 2
14 5laveIFZ  ErrorCodefMELD
100 SlaveIF3
14 BY
400014 Bemotedd”
120 Count
SVEO LocalDat™
Table 15-8 "MBTCPS_EXE" instruction definition
Input/ Data .
Parameter Describe
output type
EN IN BOOL Enable
RUN IN BOOL Communication enable bit, please use edge trigger
The serial number of MBTCPS_EXE must be
CmdIndex IN BYTE ] i
unique. The serial number ranges from 1 to 255.
SlavelP0 IN BYTE The first byte of the slave IP
SlavelP1 IN BYTE The second byte of the slave IP
SlavelP2 IN BYTE The third byte of the slave IP
SlavelP3 IN BYTE The fourth byte of the slave IP
RW IN BYTE Read and write flag, O: read. 1: write
RemoteAddr IN DWORD | Remote data address (such as 40001)
Count IN WORD | Number of elements (1~120 words or 1~1920 bits)
LocalDataPtr IN WORD | Local data pointer (such as &VBO0)
Done ouT BOOL Completion flag (0: not completed. 1: completed)
Active ouT BOOL Active bit (0: activated. 1. not activated)
Error ouT BYTE Error bit, O: no error, 1: error
Errorcode ouT BYTE Error code, valid when the completion bit is 1
Table 15-9 Definition of error codes at the output
Error code Describe
0 No error
1 The number of connections reaches the maximum
2 Establishing connection
3 Receiving timeout, no response from slave
4 The requested parameter is wrong
5 Command is not enabled
6 The connection is processing other requests (such as activating multiple
MBTCPS_EXE at the same time)

2) Call ModBus_TCP network read and write instructions for ModBus TCP communication
settings. The library instructions are defined as follows:

Ethernet MODBUS network read and write instructions MBUS_TCP_SND
Instruction list: MBUS_TCP_SND EN, TABLE, ENO

LAD:
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SHMO. & MEUS_TCF_SHD
I I P I EN ENO}—

VEO{TAELE

Parameter Data type Describe

EN Enable bit of MBUS_TCP_SND
Including status bit, IP address, port number, read/write
type, pointer, data length, data byte. For specific
description, please refer to the TABLE parameter

TABLE BYTE

description in the following table.

Table 15-10 TABLE parameter description

Byte offset 7 0
D A E n4 error code

The first byte of the remote station IP

The second byte of the remote station IP
The 3rd byte of the remote station IP
The 4th byte of the remote station IP
High byte of port number

Low byte of port number

Types of message reading and writing

0: Read 1: Write

The first byte of the read and write address (high byte)
The second byte of the read and write address

The 3rd byte of the read and write address

The 4th byte of the read and write address (low byte)
Reserve

Unit ID

Data length high byte

Low byte of data length

Data byte O

Data byte 239

D: Read and write done bit, 0O=not completed, 1=completed

A: Active bit, 1=instruction is being executed, O=instruction is not being executed
E: Error status bit, 0=no error. 1=error

n4: reserved, always 0

Table 15-11 TABLE parameter error codes (error codes are valid only when the done bit is 1)

Error code Describe

No error

Response check error

Unused
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3 Receiving timeout (no response from slave)
4 Request parameter error(slave address,ModBus address,count,RW)
5 ModBus/Freeport is not enabled
6 ModBus is busy with other requests
7 Response error (response is not the requested operation)
8 Response to CRC checksum error
101 The slave does not support the requested function
102 The Slave does not support data address
103 The slave does not support this data type
104 The Slave equipment failure
105 The slave received the message, but the response was delayed
106 The slave is busy and rejected the message
107 The slave rejected the message
108 The Slave memory parity error

Notes:

» There can be multiple slaves to read and write messages at the same time, but each slave can
only have one message to read and write at the same time.

« MBUS_ TCP_SND Done opens after receiving the response or when there is an error.

+TCP MODBUS supports up to 32 connections, and each message can read and write up to 240
bytes at a time.

Application examples of MODBUS_TCP network read and write instructions:

The rising edge of SMO0.5 will write 120 words starting from VB16 to the remote IP
(192.168.1.202). The port number is 502, and the CPU memory starts from VWO.

LD Mo 1
MOVE » WBl
MOVE . VB2
MOVE . WB3
MOVE . VB4
MO . VWS
MOVE . WBT
MOVD . VD@
MOWE . WB1Z
MO . VW14
LD SMO. 5

ET

METCPSND VEO

3) Program the ModBus_TCP master through the ModBus TCP command wizard
Select "Tools" — "MODBUS-TCP Wizard" or select the wizard node in the project tree and

double-click the MODBUS-TCP wizard iconl® in the right working window to start the
MODBUS-TCP wizard for wizard configuration.

When the wizard configuration is completed, a FC will be created in your project, which contains
the information and address you specified in the MODBUS-TCP wizard. The parameters and
information for MODBUS TCP communication are stored in the V storage area. If you want to
view the configured parameter blocks and information after completion, you can open the wizard
editor and select the corresponding wizard to check.

The operation steps are as follows:
<Step 1> Specify the number of network operations to be configured.
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* |nstruction Wizard MODBUS-TCP

This wizard is used to help wou configure MODEUS-TCE Reads and Writes operations.

The wizard can configure up to 128 separate B/W operations(32? connections at most).
For each operation, the type and parameters is necessary to specify.

After completing configuwrsatien, the wizard will create project components to realize
the function,

Connection: The CPU communicates with another device, which iz equivalent to ocoupy 2
CFU connection.
Operation: Refer to each BAW cperation and multiple operations can be configuwred for
one conmection

How many B/ operations would wou like to configure? 1 -

) Click Here for Help and Support < Frev Fext

In the dialog box "How many MODBUS-TCP read/write operations do you want to configure?",
set the number of network operations to be configured. Currently, the allowed number of

operations is 1~32.

If the project contains the configured MODBUS-TCP command wizard, there will be a selection
box "Remove this MODBUS-TCP configuration" to delete the old configuration on this page, you
can choose to delete the existing configuration or click Next to edit it. If editing the current
configuration, all previous configuration parameters will be loaded automatically when the
configuration page is opened.

<Step 2> Specify the name of the generated function

The wizard will alse create an FC that can execute the BEAW operations of wour

configuration.

$hat should the execution FC be named? METCEM_EXE

@) Click Here for Help and Support | <Frev || Hext> | [ cancal

On this page you can change the following information:
Edit the wizard-generated function symbol name. After the configuration is complete, the wizard
creates a parameterized function under this name for performing specific network operations.
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<Step 3> Configure network operation

%! |nstruction Wizard MODBUS-TCP

MIDBUS—TCF Operation 1 of 1

Selecting the type of operation

Specifying the bytes of data for Read or Write

Lecal LT Bemote Device IF: 182 168 .1 201 |

Fort: Unit ID: E

Which memory is the data in the Which memory should the data be
loeal FLCT written to in the remote device?
Delete Operatien ¢ Previous Operation Hext Operation >
@ Click Here for Help and Support | <Prev | Hemt > | | Cancel

The information to be configured for network operation including:
» Operation types: Read or Write

» Address, Port No.( When the slave is a controller, this value defaults to 502) and Unit ID for
PLC slave which used for remote communication.

» Local PLC address map to V memory, that is, the location for reading/writing data store in
local PLC V memory.

» Remote PLC address map to V memory, that is, the location for reading/ writing data store in
remote Vmemory.

Buttons on the interface:

» Delete operation: Delete the current operation, which resulting the configured operations
decreased by one.

» Previous operation: switch the interface to previous read/write operation.

» Next operation: switch the interface to next read/write operation.

If you need to configure multiple operations, click "Next Operation" on the configured operation
interface. After configuring the last operation, click "Next".

<Step 4> Allocating V Memory
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@ Click Here for Help and Support [ <Prev [ FWemts | | Cameal |

Mllocate Memory

1 operations have been configured, which require a total of 34 bytes of V-
Mmemary.
Flease specify a starting address or allow the wizard to sugzest an address.

The wizard can suggest an address of V-memory of the correct size properly.

| Suggest Address |

| VES | through VB41

For configuring each network operation, a V storage area of 34 bytes is required. You can
choose the V memory address where you want to store the configuration block. If you want the
wizard to suggest the correct size of the unused memory block address, click the "Suggest
Address".

<Step 5> Generating project components

@ Click Here for Help and Support | <Prev | Finish | [ Cancel |

The instruction wizard MODEUS-TCF will create the project components for the zelacted
configuration and make that code available. The confizuration contains the following

project:

FC "MBTCPM_EXE_Slave0"
Global Symbel Table "MBTCPM_SYMS"

To enable thiz configwration within wewr program, weuw sheuld place a call in the main
program block to the FC “METCPM_EXE_Slave0”. Enable SMO.0 to call this FC every scan
cwcle. Then the execution of the configured operations will begin

The FC “MBETCEM_EXE Slave0” has parameters for setting the timeout in a cvele of
operations, and for indicating that a timeout error haz occowrred

The symbol table "METCEM_SYMS” has 2 status symbol for each confizured B/ operation To
add, remove, or modify B/W operations, run the wizard again.

The last step for this wizard would create related program components, including:

Network R/W symbol table, which contain the status symbol address for each network R/W
operation in the configuration.

Function MBTCPM_EXE contains the specific operation code, it needs to be called in the
main block to enable the network communication in the program. Using SMO0.0 to call this
function during each scanning cycle to initiate the implementation of the configured network
operations. The data handling for each network operation would be called when necessary.
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Table 14-12 MBTCPM_EXE command description

ModBus_TCP communication command
Command name Function block diagram
METCEM_EXE_SLlavel: FCO
4 EH
MBTCPM EXE 4 CveleTime Dlonef
- Errorf
ErrorStepf
ErrorCodef
Input/ .
Parameter Data type Describe
output
EN IN BOOL Call through SM0.0
. This parameter is set after processing all communication
Cycletime ouT DWORD ] ]
operations in each cycle.
Done ouT BOOL Complete the flag. 1: Completed, 0: Not completed.
0: No error. 1: There is an error (please check the error
Error ouT BYTE .
byte for details)
ErrorStep ouT BYTE The operation step where the error occurred.
Error details.
0: no error.
1: The number of connections reaches the maximum
value.
2: The connection is being established.
3: Timeout error.
ErrorCode ouT BYTE 4: The requested parameter is wrong.
5: The command is not enabled.
6: The connection is busy processing other requests.
7: Response error.
8: Failed to create connection.
9: The connection already exists.
10: The connection does not exist.

To implement the network operation configured in ModBus_TCP wizard, MBTCPM_EXE needs
to be called using SM0.0 in the main block. For instance:

Initialization status bit

| M0, 0
| 1

Bl

METCFM_EXE_Slave0:FCO
EX

CyeleTime Done Q0. 0
Errorfgo. 1

ErrorStep|MED

ErrorCod:|-MEL

For the configuration used in above description, the related ModBus TCP communication

operations are implemented as following:

Table 15-13 ModBus_TCP communication description

. Local PLC data table Storage location of remote
Operation ) ) ) Data length
location device operation status
Write VWO0-VW?2 -> 40001-40002 MBTCPR1_Status:VB64 2 Words
read VW4-VW6 <- 40001-40002 MBTCPR2_Status:VB84 2 Words
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To view the execution status of each configuration operation through the status monitoring table,
please refer to the following table:
Table 15-14 ModBus_TCP network read and write operation status byte definition

bit definition Description
D Done(Function completed), 0 = Not Done. 1 = Done.
A Activate, 0 = not executing. 1 = executing.
E Error state, 0 = No error. 1 = Error.
4 n4 Reserve, always 0.
5~8 error code | Refer the instruction comments for details.

The ModBus address is a 5 or 6 character value, including the data type and offset. The first one
or two characters determine the data type, and the next few characters are a corresponding
value that conforms to the current data type.

Note: Up to 32 servers can be configured.

Configure the ModBus TCP instruction wizard in MagicWorks PLC, and call the FC generated by
the wizard through SMO.0.

Step 5: Communication between ModBus TCP master and ModBus TCP slave

When configuring ModBus TCP slave, the slave IP must correspond to the IP set by the master.
If you need to change the slave IP, please double-click the CPU module in the hardware
configuration to open the properties and modify its IP address, as shown in the figure below. In
addition, during ModBus TCP communication between PLCs, the slave port number should be
1024 or more, which is the default requirement of the system.

i@ cPU PFI Ports | TCE/IF Fort

General You can adjust the TCPSIF port parameters that MagicWorks PLC will use to communicate
Communi catien == to the attached PLC.

Cl

0

O

[ Retentive Ranges
H Password Fetwork
a
O

Background Time

. . () hutomatic Aszigned IP
S0E Confizuratios- utematie As=igne

Extend Fus Clocks @ Vse the Fellowing IP [] Ensble Remote Contrel
[ EtherCAT
[ CANopen Master 16: [19z 168 1 za1 Device Hame: |CRUS00
[l Address
[ Input Filter Domain: |mice. co—trust. com
I 6 shspeed Cowe Mazk: [258 285 0 0
1 TEpes o
|:| OPC UA Server Port: |GG335 =
Gateway: [192 1658 .1 1

Alt Domain: |mico. eo—trust. com

Mutomatie Azzigned DHS
@ VUse the Following DNS

Group Hame; |CO_TREUST

Claim Fassword: k@@ 0#
DHS:

. verify: [@9000008

I

)

Configuration must be downloaded before taking effect. | K | | Cancel | |Ilefault Al1| | Help

Step 6: Debug
The standard network cable connects the ModBus master and the slave, and then reads the 120
data of the ModBus_TCP slave starting with 40001 through the MagicWorks PLC status table. If
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15.1.5

the data is consistent with the data in the corresponding memory in the ModBus_TCP master, it
means ModBus TCP communication is successful.

3. ModBus TCP slave address mapping

The ModBus address is a 5 or 6 character value, including the data type and offset. The first one
or two characters determine the data type, and the next few characters are a corresponding
value that conforms to the current data type. The ModBus-TCP slave supports the following
addresses:

Table15-15 Slave address map for TCP protocol

ModBus Slave address Controller address
000001 Q0.0
000002 Q0.1
000003 Q0.2
002047 Q255.6
002048 Q255.7
010001 10.0
010002 0.1
010003 10.2
012047 1255.6
012048 1255.7
030001 AIWO0
030002 AIW2
030003 AlwW4
030512 AIW1022
040001 VWO
040002 VWO0+2
04xxxX VWO+2 X (xXxx-1)

UDP_PPI Communication

This section shows the UDP_PPI communication (Ethernet communication port) of the H56-10
controller through an example.

In UDP PPI communication, when the CPU is used as a slave, the communication is
independent of the entire cycle and can be received and returned immediately. when the CPU is
used as the master, its sending and receiving are controlled by the user program.

H56-10, as the master or slave, uses the network read and write commands
UDP_NETR/UDP_NETW or NETW/NETR command wizard to communicate with other devices
in the LAN for UDP PPI communication.

1. Preparation before communication
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Table 15-16 Components of UDP PPI communication

Component Function
Programming device MagicWorks PLC software (V2.19 or higher) is installed to configure,
PG\PC program and debug H56-10.
Power module PWR-02 | Power H56-10 motion controller and its 24 VDC load circuit.
H56-10 main control One serves as the UDP_PPI master and the other serves as the
module slave. They communicate with UDP_PPI via the EtherNET interface.

Connect H56-10 and programming device.
Connect UDP_PPI master (H56-10) and UDP_PPI slave (H56-10).

Standard network cable

Standard network cables and switches connect the programming device with the UDP_PP
master and slave, and download the program to the UDP_PPI master through MagicWorks PLC
software for monitoring. During UDP_PPI communication, the UDP_PPI master writes the data
in the specified address to the UDP_PPI slave, and then reads the data in the corresponding
address through the UDP_PPI slave.

Switch

| T
Standard network cable
©)
[E—
==
L]
= E
: PWR-02 L¥)e)
MagicWorks PLC H56-10

UDP_PPI master UDP_PPI slave

2. Steps

Step 1: Wiring the H56-10 and the power module
Open the front panel of the H56-10 and the power supply module PWR-02, and then wire them
according to the above network connection diagram.

Step 2: Connect the device
Standard network cables connect programming equipment, switches and UDP_PPI master and
slave s (H56-10).

Step 3: Set up communication
Create a new project, add H56-10 to the project, and then refer to Chapter 2.2 Set Up
Communicationto connect H56-10 with PC.

Step 4: Program the UDP_PPI master (H56-10)
Take UDP network read and write as an example, you can read and write to the UDP_PPI
master network by one of the following two methods.
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Read and write instructions UDP_NETR/UDP_NETW via UDP network to program the UDP_PPI
master

Table 15-17 "UDP_NETR/UDP_NETW" instruction TABLE parameter table

D A E 0 error code 0
The first byte of IP 1
The second byte of IP 2
The 3rd byte of IP 3
4th byte of IP 4
Port number high byte 5
Port number low byte 6
Pointer to the first byte of the remote station pointer <I, Q, M, V, DB> (4 .
bytes in total)
Point to the second byte of the remote station pointer 8
Point to the third byte of the remote station pointer 9
Point to the 4th byte of the remote station pointer 10
Data length 11
Data byte O 12
Data byte 1 13
Data byte 199 211

D: Completed (function completed), O = not completed, 1 = completed
A: Active (function joining the team), O = inactive, 1 = active
E: Error, 0 = no error, 1 = error

Network 1: Write 200 bytes from the UDP_PPI master (starting address: VB312) to the
UDP_PPI slave (IP: 10.1.3.251, starting address: VB101).

FEOGEAN COMMENTS: UDF FPI communication in LAN
IP: 10.1.3.251 istart address: VB301) PORT: 20000 Write data length: 200 bytes
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SHO. 5 MOV_E
[ 1 [ = | -
| | | ¢ | EN EHD-—————E*
101w auThvezn1
Y _E
EN EHO ----Eﬂ
14 auT bvEs0z
NOY_E
EN EHO ---{;*
s{Tn auT kvEz03
WOV _E
EN EHO ----Eﬂ
2514 IF auT bvEz04
nov_W
EN EHO ----;#
0000 I8 Ut bvirans
OV
EN EHO ---{;*
#¥E1014TH ouT fvoaoT
Y _E
EN EHD-—-—-—-E#
so0dTw ouThvEsi1
TIF_NETH
EN EHO ----Eﬁ
vEz00{ TABLE

Network 2: UDP_PPI master (starting address: VB22) reads 200 bytes in UDP_PPI slave (IP:
10.1.3.251, starting address: VB101).

FEOGEAN COMMENTS: UDF PPI communication in LA
IF: 10.1.3.2581 (start address: VE301) PORT: 20000 reading data length: 200 bytes
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ZM0.5 oY E
| | | | -
| | | ¢ | EN EHO H
101 ouThveL1
oY _E
EN EHO H
1w ouThvEz
oY B
EN EHO H
3w ouThvE13
oY _E
EN EHO H
s51d1H ouThvE14
oY W
EN EHO H
20000{IH ouThvis
WOv_Dif
EN EHO H
svE1014TH ouThvoT
oY _E
EN EHO H
zoodTH ouThvEz1
VIF_NETER
EN EHO H
TABLE}vB10

2) Program the UDP_PPI master through the NETR/NETW instruction wizard

In the project manager interface menu item under the H56-10 site, select "Tools" —
"NETR/NETW-UDP Command Wizard" to open the wizard, configure step by step, and finally
click "Finish".
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* Project Manager - [Project] -- C/Users/ganm665/Desktop/Project1]

:i File Edit Insert PLC | Tools | View Windows Help !EH
D B % Iﬁ I% PID Instruction Wizard... - B »
— - NETR/NETW-PPI Instruction Wizard...
~ @ Projectl - -
- “ PLCA | MNETR/NETW-UDP Instruction Wizard...
~ Bl H55-006 MLFE MODBUS-TCP Instruction Wizard...
HSC Instruction Wizard...
=] Symbol Ta : ]
__'@_ ym PTO/PWM Instruction Wizard...
&= Status Cha . .
. Text Display Wizard...
% Init V' Data i
Cross Refe Recipe Wizard...
&1 Wizards Data Log Wizard...
> [@ cTuel
5 ﬁ CT LIB2 Set PG/PC Interface...
Update CPU Firmware on TCP/IP...
View Data Log Offline...
Erase Device Remote ID...
Options...
OB1(ct lib2) "
Program Block Size = 0 (bytes), 3 errors, 1 warnings.
Compiling PLCT - Init V Data Block... |:|
Block Size = 0 (bytes), 0 errors. -

This wizard is used to help wou configure Hetwork Reads (UDPHETR) and Hetwork Writes
(UTERETH) operations.

The wizard can configare up to 125 separate WETE/HETW-UIF operations(f connectionsz at
most).

For each operation, the type and parameters is necessary to specify

After completing configuration, the wizard will ereate project compoments to realize
the function.

Connection. The CEU communicates with another device, which iz equivalent to cooupy a
CPU conmection.
Operation: Refer to each E/W operation and multiple operations can be configured for
one connection.

How many FETR/WETW—UDP operationz would you like to -
2

configure?

@) Click Here for Help and Support | <Prev || Bemt > | [ Cancel
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The wizard will alse create an FC that cen execute the HETE/HETW-UDF operations of
vour conflguration.

What should the execution FC be named? FETR¥UDE_EXE

@) Click Here for Help and Support ¢Prev | Wemt » | | Cancel

®  |nstruction Wizard NETR/NETW-UDP

Hetwork Operation 1 of 2

Selecting the type of operatien

Specifying the bytes of data for HETR or HETW
z

Local FLC Remote FLC IF: |192 . 168

Fert:  [20000 =]

i

Which memory should the data
be stored in the loecal FICT

Which memory should the data be read
from in the remote FLCT

Delete Operation

|< Previous Uperation| I Fext Operation > I

@ Click Here for Help and Support CPrev | Femt > | | Cancel
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Hetwork Operation 2 of 2

Selecting the type of operation
HETH -

Specifving the bytes of data for WETE or HETW

2 .
Local PLC Remote PLC IP: [192 168 .1 .201 |
Fort: 20000 &
il
Which memory is the data in ¥hich memory should the data be
the lecal PLC? written to in the remote PLC?

Delate Operation ¢ Freviouz Operation Hext Operation

@ Click Here for Help and Support <Prev | Hext> | | Cancel

Mlocate Memory

Z pperations have been configured which require a total of 41 bytes of V-
memory.

Fleaze specify a starting addresz or allow the wizard to zuggest an address.

The wizard can suggest an addresz of V-memory of the correct size
properly.

Suggest Address

VB22 | through VEGZ

@) Click Here for Help and Support [ ¢Frev | Hext> | | Cancel |

After completing the above operations, the FC can be called through SM0.0 in the OB1 network

SMD. 0 FETEWUDF_EXE_Slavel:FCO
I EN
E0- CycleTime Tonel=g0. 0
Errorf-qQO. 1

ErrorSteplMED
ErrorCodel-ME1

Table 15-18 UDP_PPI communication network operation description

. Local PLC data table Remote device oprating
Operation ] ) Data length
location state storage location
write VBO0-VB1 -> VB0-VB1 MBTCPR1_Status: VB4 2 Bytes
Read VB2-VB3 <- VB0-VB1 MBTCPR2_Status: VB18 2 Bytes

3) After completing the program editing according to the above method 1) or 2), compile the

154



CTH300 H5X-10 motion controller User Manual

program and download it to the UDP_PPI master device.

Step 5: UDP_PPI master and UDP_PPI slave communicate with each other

After the above steps are completed, power on the UDP_PPI master and slave to perform

UDP_PPI communication.

3. UDP_PPI communication slave address mapping

UDP_PPI communication adopts common network read and write, multiple registers can be
configured when performing read and write operations, and the slave address is mapped in

direct mapping mode.

15.1.6 Remote EtherNET Communication

This section will demonstrate the remote Ethernet communication function of H56-10 through a

concrete example.

When selecting remote Ethernet communication, MiCo needs to establish communication with
the remote H56-10 first, and then the remote H56-10 can be programmed and monitored through

the MagicWorks PLC programming software.

1. Preparation before communication

Table 15-19 Example components for remote EtherNET communication

Component

Function

Programming device
PG\PC

MagicWorks PLC software ( V2.19 or higher version ) is installed to
configure, program and debug the H56-10 motion controller.
Installed with MiCo to communicate with H56-10 motion controller.

Assembly rail

The CTH300 system rack is used to fix each module in the system.

Power Module
PWR-02

Powers the H56-10 motion controller and its 24 VDC load circuit.

H56-10 main control
module

CPU executes the user program, provides 5V voltage to the CTH300
system backplane bus, and communicates with other modules
through the Ethernet interface.

router

Connect the devices in Subnet 1 and Subnet 2 so that the devices in
Subnet 1 and Subnet 2 can read and write each other's data.

2 standard network
cables

Connect PC and router, connect H56-10 and router
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Subnet1 Subnet2

MiCoPC
+
MagicWorks PLC

Industrial Ethernet

Switch/Router

Subnet 1 contains a remote programming device ( installed with software MiCo and MagicWorks

PLC (V2.18 and above)), which can be used to communicate and program the remote CPU.
Subnet 2 contains remote programming objects (H56-10 ), which is connected to the router or
switch through the EtherNET communication port. Connect the subnets 1 and 2 to the WAN,
configure the CPU and download the hardware configuration block, you can automatically log in
to the COTRUST MICO server and wait for the remote programming device to operate

< Remarks > You can also install MiCo on your mobile phone or Pad, and then open the remote
programming port, you can use MagicWorks PLC to operate the remote CPU on the PC in the
same local area network.

2. Operation steps

Step 1: Wiring
Open the front panel of the H56-10 and the power module PWR-02 and wire them.

Step 2: Connect the Cables
Refer to the above network connection diagram to wire each communication device.

Step 3: CPU Properties Configuration

1) Double-click B under H56-10 to enter the "Hardware Configuration”. For detailed steps of
hardware configuration, please refer to Chapter 2.3 HW Config.

2) In the "Hardware Configuration”, double-click H56-10 on the rack to configure the CPU
properties. In the property configuration interface, select "Communication Port" — "TCP/IP
Port" to configure IP and remote functions. Select "Automatic Assigned IP" and "Automatic
Assigned DNS server address", the premise is to ensure that the controller and the programming
device are in the same network segment.
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& cru PPI Ports | TCE/IP Fort |
[ General You can adjust the TCE/IF port parameters that MagicWorks PLC will use to communicate to
[l Communication Ports the attached FLL.
[0 Retentive Ranges
[ Password ‘ Hetwork
[ Background Time .
[ SOE Configurations @ hutomatic Assigned IF
[ Extend Bus Clock Cor () Use the Following IF [] Enable Remote Contrel
[ EtherCAT
O Address
[ Input Filter Domain: |mico. so—trust. com
[ High-speed Counter ek [ ]
0 cpcua Server Fort: 5535 5
Alt Domain: |mico. so—trust. com
@ putomatic Assigned DNS Geonp Hame: |CO_TRUST
() Usze the Fallowing DHS
Claim Fazzword: |08 08S
o —
ws [ ] i [essssees
Configuration must be downloaded before taking effect. | 0K | | Eemeel | |]]efault All| | Help

Step 4: Download the hardware configuration block to the PLC

CTH300/200 Local (TCP/IF)
R “ R BHREEE T -

FiEME: 182,165, 1. 101:20000 H35-00& MLFE 00051

® BE CTE” Fae

[ ™= | [ e |
IR

v R F: L

[+] CT LIEL Z: FLC

[Jecr sz

[ ¥ tbvAizsists

[t

[ #rimicsg

© SRR o
FER M STOF #5450 BN {E=

Step 5: MiCo side configuration
Claim the device on the MiCo client, add the CPU to my device. And start remote programming.
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& Mico

afang003 THATFERRE

7V CTSC 200/300 UDP PPI

ity 20000

IEREEANER, TEBEUTSEEBES:
1.BaMagicWorks PLC (RARV2.13ELL L) EigE
PG/PCEOFHEEEFEECTH300/200 Remote MiCo
(TCP/IP) N,

2 WNEHRIFRERT, mFEEERE,

1=

T 2
4CPU300_12
EE 00-60-6E-A2-9E-53
#F LWM_QUN
EE 4CPU300_126
00-60-6E-A2-9E-E3 3 HMI
#: LWM_QUN @#Eﬁ
—
r.—n =re
=

After completing the above steps, start the remote control, if the RMC indicator of the PLC is on,
it means that the remote communication is successful and the device has been connected to the
MiCo server.

Step 6: Set up the communication connection

1) In the MagicWorks PLC project manager interface, select " Tools "—" Set PG/PC Interface " or
double-click " Set PG/PC Interface " to set PG/PC, select "CTH300/200 Remote_Mico(TCP/IP)
— Realtek Pcle GBE Family Controller”, then click " OK " to complete the configuration.

® Set PG/PC Interface

hecess Foint of the Application:
MazicWorks PLC —> CTH30O0/200 Remote MiCo (TCE/IF) —» Realtek 1 -
(Standard for MagicWorks PLC)

Interface Parameter Setting:

CTH300,/200 Remote MiCe (TCE/IF) —> Realtel PCIe GLE Family Contre

PC/PRI Cable (PPI)

CP5451-yMPI (TCP/IP) -= Realtek PCle GbE Family Controller
CPB453-RS485 (TCP/IP) -= Realtek PCle GbE Family Controller
CTH300/200 Local(TCP/IP) -= Realtek PCle GbE Family Controller

CTH300/200 Remaote iNe_i (TCP/IP) -= Realtek PCle GbE Familz Cor
CTH300/200 Remote MiCo (TCP/IP) -> Realtek PCle GbE Family Cc

<| | >

{Select this interface when prosramming with remote CTHPO0/300 on
the MiCo)

o] [ ] [ ]

2) Double-click the "communication" in the MagicWorks PLC project manager interface, and then
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double-click the icon % to search for the CPU. The successfully connected controller will be
displayed in the communication interface.

Lo FEEFTR 1 4PLC X|

1
Al § TCP/IP -> Realtek PCle GBE Fam...

. 62-20130092 = : GZ-20130092
FEIP: 192. 168. 1. 196:20000 ‘ ;

JAEPLL: 192. 165. 0. 100: 20000 lj @ WERER

PLCZEH!: H56-006 MLFB 10052

v REIRERFRE

[t

$#0: CTH300/200 Remote_MiCo (TCE/IP) -> Realtek PCIe GJ

H: TCR/IP

8 : 4s LJ

RE PG/EC 0 HAE Bl

3) After the PLC is successfully searched in the communication interface , it means that the

communication is successful, and operations such as remote programming or monitoring can be
performed.

<Remarks> When the system fails, please refer to 5.8 CPU Fault Diagnosis

15.1.7 CANopen Communication

1. Preparation before communication

Table 15-20 Example components for CANopen communication

Component Function
Programming device | MagicWorks PLC software (V2.19 or higher) is installed to configure,
PG\PC program and debug H56-10.
Power Module

Powers the H56-10 motion controller and its 24 VDC load circuit
PWR-02

CPU executes the user program, provides 5V voltage to the CTH300
system backplane bus, and communicates with other nodes in the

H56-10 main control

module .
Ethernet network through the Ethernet interface.
CAN-1M master | In CANopen communication, as CAN master, communicate with
module (optional) CPU and CAN slave.
CAN slave device EM277C, servo driver.
Expansion module for )
EM277C expansion module EM231 Al4, EM222 16DO.
EM277C
E10 Servo Motor Connect with E10 servo driver.

e Connect H56-10 with programming device
e Connect CAN-1M with EM 277C
e Connect CAN-1M and servo drive

3 standard network
cables

Encoder cable Connect the Servo Drive to the Motor

159



Communication Application

CANopen communication connection (through the CAN communication port of the CPU):

EtherNET

MagicWorks PLC

01234567 | 01234567 01234567 | 01234567 01234567 01234567
01234567 01234567 01234567 01234567 01234567 01234567
01234567 | 01234567 | 01234567 | 01234567 01234567 01234567
01234567 01234567 01234567 01234567 01234567 01234567
o o
@ @
Yy Yy
) Yo
Yp Yo
Yo Yo
Yo )
Yy Yy
Yy Yo
) Yo
@ @
@ @
(-] (:]

DI DO Al AQ DI DO

CANopen ® °

o
: al

EM277C Al DO

EtherNET

A e
MagicWorks PLC

01234567 | 01234567 | 01234567 | 01234567| 01234567) 01234567
01234567 | 01234567 | 01234567 | 01234567| 01234567) 01234567
01234567 | 01234567 | 01234567 | 01234567| 01234567 01234567
21234567 | 01234567 | 01234567 | 01234567| 01234567 01234567

0000000660 &
CEEEEEEEETS)
L0800 068 e
0000888688
LO086ee868 e
CEEEEEEEELE]

°
@
@
@
[
@
@
@
@
@
@,

EEEEEEEEEE)

PWR-02 DI DO Al AQ DI DO
CANopen o—o
e
EJ 1| |r | e g
0 Iy Iy 1
al
@ EM277C Al DO

2. Operation steps (take the connection CAN-1M module as an example)
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Step 1: Wiring

Open the front panel of H56-10, power supply module and CAN-1M, and then connect them
according to the above network connection diagram. The specific steps are as follows:

1) Use standard network cable to connect PC and H56-10.

2) H56-10 and CAN master module are connected through bus.

3) Use standard network cable to connect CAN-1M module and EM277C.

4) Use standard network cable to connect EM277C and servo.

5) The expansion module is connected to the EM277C through the bus.

Step2: Set up communication
Create a new project in MagicWorks PLC, add the H56-10 in the project, and then refer to
chapter 2.2 Set Up Communication to connect the H56-10 to the PC for communication.

Step 3: Hardware configuration in MagicWorks PLC

in the MagicWorks PLC project, double-click the hardware configuration icon ¥ (o enter the
hardware configuration interface.

1 Add power supply, CPU, CAN-1M master module, CAN slave module and slave extension
module.

In the hardware configuration interface, select rack Rack 0, then expand the CO-TRUST 300
node in the device catalog, first select the power supply module PWR-02, drag and drop it to slot
0 of the rack (Rack 0), and then Select H56-10, drag and drop it to rail slot 1, and finally select
CAN-1M, drag and drop it to rail slot 3.

Expand " CANopen "—"Slave" in the device catalog, and place EM277C and E10 on the CAN
bus of the CAN-1M master module by dragging or double-clicking. Then add expansion modules
EM231 Al4 and EM222 16DO for EM277C.

% HW Config - [PLC3 -- Projectl]

Bfl File Edit PLC Tools View Windows Help

BEEE @3 X050 M A5 e B i9a A

| Device Catalog

Find;|

v M CANopen

[=}
2

CAN BUS (0): master system (t

l | H1A

El2e10 Bl Emzria Hon
& ) EvaTTC
t10 EMZTIC) (11 Digital_Module
SM277C 3 Analog_Module
0 smazric
W EtherCaT
~ W CO-TRUST 300
~ [ cP 300

CTST 277-0AC32

|:||;|CAN BUS (0): master system (HODE ID:1 BAUD EATE:1000 kbps) Cilopen slave interface module, 24VIC power

; supplys SDIX24VDC, 600X 24VDC, Bi—CAN-chanmel
NODE ID Module Name Order Number Firmware ™ || communi cation

E10
EM277C CTS7 277-0AC32

WM - T W R

—-
o

2 Configure parameters for CAN slave (E10)

Double-click the slave E10 on the CAN bus to configurate slave, then double-click the index
1400 in the "mapped PDQO" to open the corresponding PDO mapping (as shown in the figure
below), and then in the corresponding PDO Double-click P97 (set the running speed of the motor)
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and P290 (set the given position size) in the parameters of the EDS file respectively. P97 and
P290 are then added to the mapped parameter list.

<Note> Double-click or right-click a parameter in "Mapped Parameters" to configure the
parameter or modify its properties.

| CANopen Slave Device | FIO Conmfiz | SO0 Cenfiz | CAepen I/0 Mapping |

EDS POO

Index Name Type Inhibit Time(ms) Event Time(ms)
1 1400 RPDO1T parameter FF 20 1]
2 1401 RPDO2 parameter FF 20 ]
3 1402 RPDO3 parameter FF 20 ]
4 1403 RPDO4 parameter FF 20 o
5 1800 TPDO1 parameter FF 20 2000
6 1801 TPDOZ parameter FF 20 2000
7 1a02 TPDO3 parameter FF 20 2000
8 1803 TPDO4 parameter FF 20 2000
Mapped PIO

Index COB-ID R/T Length Type Description
1 1400 202 R 8 255 RxPDO 1
2 1800 182 T 8 255 TxPDO 1

8 | [ Bemove | [ Confiz | [ Froperty
& || camesl || melp

3. Save and compile the configuration

Select "File" — "Save" to save the current configuration, and then select "PLC" — "Compile" to
compile the current project. If the compilation is correct, you can perform the following debugging
steps.

<Note> If you choose a third-party CAN slave, you need to import the corresponding EDS file
first. Take Schneider Lexium 15 series servo driver as an example, please follow the steps to
import its EDS file:

1) Open "Hardware Configuration" — "Tools" — "Import EDS File (E)" under the configuration
project to open the following window, select "Install EDS file" and click "Next", as shown in the
figure below.

*' HW Config - [PLC3 -- Project1]

Bl File Edit PLC | Tools | View Windows Help

= = Setup HW Update... P m B P a
Update C200 File... "
‘ Import EDS Files ... ‘
7 Import EtherCAT XML Files ...
o I PWR-02| (@ | Axis Wizard
1 Mrss-005 @& | Cam Wizard
z
EI Call BUS (0): master system 4
4
5 B2e0 B 3)em277d
: & &
)
7 g a
EM277C/
g E10 SM277C
g
10
-
< >
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Select an Operation

Yhat do wou want to do?

(®) Install EDS Files

) Ininstall Ells Files

I Hext I | Cancel |

2) Click the "..." to open the location of the EDS file, as shown in the figure below.

Install EDS Files

Select an EDS file to install
Select File | | I

Product Name Vendor Name  Device Type  Product Code lewision Numbe

I| Finizh I| Cancel |

3) After selecting the storage path and adding it, the modified EDS file will be displayed in the
window, as shown in the figure below, click "Finish" to complete the importing of the EDS file.

4) After completing the above operations, the file is listed in the list of CANopen slaves, and the
user can configure and call it according to actual needs.

Step 4: Debug
1. Debug EM 277C and its expansion modules

Write 1 for all output of EM222 16DO (Q7.0~Q7.7, Q8.0~Q8.7) of the EM277C expansion
module , and successfully light all output of EM222 16DO means that the debugging is
successful.

2. Debug the servo drive and motor

1) Refer to the "A4S Series AC Servo Drive Instruction Manual” to configure the parameters of
the current servo slave: PO1=1 (communication position control mode), P11=1 ( CANopen baud
rate is set to 1000Kbps), PO=3 (communication address Set to 3), then power off and restart the
servo drive.
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2) Refer to the detailed explanation of parameters in "A4S Series AC Servo Drive Instruction
Manual", and read and write P97 (QW4) and P290 (QWS&) in the status table. Select P97=500,
P290=10000, that is, in QW4 Write a new value of 500, and write a new value of 10000 to QW6.

3) Select the MagicWokrs PLC menu item "PLC" — "Download" to download the current
configuration to H56-10; then, select "PLC" — "Run" to make the application program in H56-10
start to run, then E10 The motor of the servo drive starts to run, and stops after executing 10,000
given positions.

<Remark> When the system fails, please refer to Chapter 5.8 CPU Fault Diagnosis.

15.1.8 EtherCAT Communication

This section will demonstrate the EtherCAT communication function of H56-10 through a specific
example .
1. Preparation before communication

Table 15-21 Example components for EtherCAT communication

Component

Function

Programming
device PG\PC

MagicWorks PLC software (V2.19 or higher) is installed to configure,
program and debug H56-10.

Assembly ralil

The CTH300 system rack is used to fix each module in the system.

Power Module
PWR-02

the H56-10 motion controller and its 24VDC load circuit

H56-10 main control
module

CPU executes the user program, supplies 5 V to the CTH300 system
backplane bus, and communicates with other nodes in the Ethernet
network through the Ethernet interface.

EtherCAT slave
device

A4N Servo Driver.

A4N Servo Motor

Connect with A4N servo driver

2 standard network
cables

e Connect H56-10 with programming device
e Connect H56-10 and A4N servo drive

Encoder cable

Connect A4N Servo Drive and Motor

HM%—@M:

MagicWorks PLC

<Remarks> Please use the OUT port of the EtherCAT communication port for communication,

motor

and the IN port is unavailable in the case of non-redundancy .
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2. Operation steps

Step 1: Wiring

Open the front panel of H56-10 and power supply module, and then refer to the above network
connection diagram for wiring. The specific wiring steps are as follows:

1) Use standard network cable to connect PC and H56-10

2) Use standard network cable to connect H56-10 and A4N servo drive

3) Use the encoder cable to connect the A4N servo drive and the motor

Step 2: Set up communication
Create a new project in MagicWorks PLC, add the H56-10 in the project, and then refer to
chapter 2.2 Set Up Communication to connect the H56-10 to the PC for communication.

Step 3: Hardware configuration in MagicWorks PLC

in the MagicWorks PLC project, double-click the hardware configuration icon to enter the
hardware configuration interface.

1) In the hardware configuration interface, add the power supply and CPU to the rack through the
device catalog, then double-click the inserted H56-006 to open its properties, select the
"EtherCAT" tab in the left column, and check " Enable EtherCAT Master Function" to enable the
EtherCAT function.

] - [=]x]
EEE ©QF X80 & 25 e B Pa N

| Devioe Catalog

8 %
Find:| || v

M CANopen
W EtherCAT
B Co-TRUST 300

EW [ J-s6-00 1 double click

! Properties - H56-006

%— CcPU EtherCAT

[ General Yom can confizwe parameters for the EtherDAT port integrated in the ORI

[ Conmnicaion -

Retentive Ranges
g

g romrs . |B
0 Background Time Task Interval(1-100 ms)

[] S0E Configurati--

Enable Redundaney

s Clocm
[ EtherCAT [] Syme Window Monitor

[T CANopen Master
O Address

[0 Input Filter

[0 High-speed Couw=
O opcua

. o
Syme Windew [1 T us awer
charmel

2) From the EtherCAT node of the device directory tree, open the slave node Slave, select the
slave device model A4N that matches the current actual device, select and drag the mouse to
enter the EtherCAT bus area of the configuration interface and put it down, the slave is
successfully added.
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Edit PLC Tools View Windows Help

B oQd ¥x0 0 & 25 e B Pa N

Device Catalog

Find:|

> W CANopen

EtherCAT BUS ~ M EtherCAT

~ [ Slave

A3N EtherCAT V1.10
A4N EtherCAT V1.30 |
H1A EtherCAT Drive(C...
EtherCAT Slave
CTH3-ECT-13281
CTH3-ECT-10651

> M CO-TRUST 300

CTS? 277-0AC3E

CAWopen =lave interface module, 24VIC
power supplys 80T X Z4VIC,

Type Name B0 24VDCs Bi-CAN-channel

Rack (0) RACK communi cation

EtherCAT BUS EtherCAT BUS (0)

3) Double-click the A4N slave on the EtherCAT bus, For the specific parameter configuration,
refer to the following description. Check "Enable Expert Settings" to configure the expert process

data.

Tools  View Help

PLC

*'i EtherCAT Config

Slave Expert Process Data

Process Data I Startup Parameter I I/0 Mapp:

Syne Manager FIO List
M Size Type Index
10 0 MBoxOut [1]16#1600 2
21 1] MBoxin 2 16#1601 6
2 32 20 Qutputs |: 3 16#1602 a8
3 Eg 28 Inputs v 4 16#1603 2
4 <| [ ¥ <
5
3 FIO hssigmment FPOO COHTEWT 16#1600
! 1 double cligk| |1 16#1400 Index
g 2 []16#1A01 exclude by 16#1a00 m16#604-0:0 2
=] 3 [] 16#1A02 exclude by 16#1a00 2 16%607A:0 4
10 4 [] 16#1403 3 16#6071:0 2
4 16#607F0 4
< £
lE”ElStation

IIZ Enable Expert Settings I

Canfiged Module

€ "Expert process data"

Select input/output through Sync manager, then check the input/ output group in PDO
Assignment, select the corresponding group in the PDO List, and finally add or delete
parameters for this group in PDO Content.
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| Slave I Expert Frocessz Data I Frocess Data I Startup Parameter I I/0 Mapping

Modules

Savme Manager

FDO List

10
21

MBoxin

M i Type
MBoxOut

Index Name

16#1600 Outputs

16#1601 Qutputs

32

143

Outputs
Inputs

16#1602
16#1603

Qutputs
Qutputs

16351400
16#1A01
16#1A02

Inputs
Inputs
Inputs

Ao e o raf -

FID As=sigoment

FDO CONTERT 16#1600

1 [v] 16#1A00
2 16#1A01 exclude by 16#1a00
3 16#1A02 exclude by 16#1a00
4 [ 16#1403

Index
1] 16#6040:0
2 16#607A:0
3 16#6071:0
4 16#607F:0
5 16#60FF:0
6 16#6088:0

7 16#6060:0
<l

Controlward
target positi
target torqu
max profile v.
target velocity
touch probe
Mode of ope V|

bl

IZ Enable Expert Settings

| | Cancel | |

To add a variable for a specific PDO parameter, please select the parameter, right-click in the
PDO Content area and select "Insert”, the setting window for adding variables will be displayed,
select the variable to be added, and click "OK", as shown in the following figure:

*'ii EtherCAT Config

Slave | Expert Process Data | Process Data | Startup Parameter | I/0 Mapping | Modules |

Zyme Manager PI0 List
M Size Type Index Size Name Flags
10 0 MBoxOut 1 16#1600 20 Outputs
21 0 MEBoxin 2 16#1601 6 Outputs
32 20 Outputs 3| 16#1602 Outputs
43 28 Inputs 4 1641603 2 Outputs
5 16#1A00 28 Inputs
6 16#1A01 6 Inputs
7 16#1A02 16 Inputs A
< > <| [ >

FID Assigoment

FD0 CONTENT 16#1602

1 [v] 1631400
2 16#1A01 exclude by 16#1a00
3 16#1A02 exclude by 16#1a00
4[] 16#1A03

Index Size
[ 16#6040:0 2 0
2 16#607A:0 target position
3 16#60B8:0 Remove touch probe f...

& Edit ..

<

[#] Ensble Expert Settings

€ 1/0 Mapping

The successfully configured 1/0 parameters will be displayed in the I/O map. Double-click the

address to edit its address.
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| Slave I Expert Process Data I Frocess Data I Startup Parameter I] I/0 Mapping I Modules |
e——

Name Address  Current Va Mew Value DataType Descriptig
16#6040:0  Qutputs (Controlword) Vo UINT output
16#607A:0  Outputs (target position) V2 DINT output
16#6071:0  Outputs (target torque) Vo INT output
16#607FR0  Outputs (max profile velocity) Va3 UDINT output
16#60FF:0  Outputs (target velocity) viz DINT output
16#60B8:0  Qutputs (touch probe function) V16 UINT output
16#6060:0  Qutputs (Mode of operation) V18 INT output
16#6041:0  Inputs (Statusword) V20 UINT input
16#6064:0  Inputs (position actual value) V22 DINT input
16#606C:0  Inputs (velocity actual value) V26 DINT input
16#6077:0  Inputs (torque actual value) V30 INT input
16#6061:0  Inputs (mode of operation display) V32 INT input
16#60B9:0  Inputs (Touch probe status) V34 UINT input
16#60BA:0  Inputs (touch probe pos1 pos value) V36 DINT input
16#60BB:0  Inputs (touch probe pos1 neg value) V 40 DINT input
16#60FD:0  Inputs (Digital input) V44 UDINT input

< >

Enable Expert Settings | 0K | | Cancel | | Help |

4) Click the Monitor | in the "0 Mapping" tab of the EtherCAT configuration dialog to start
monitoring the configured parameters, then enter the parameter value in the "New Value", and

finally click the Write S/ button to successfully write the new value. value.

Import third-party slaves

If you choose a third-party EtherCAT slave, you need to import the corresponding XML device
description file first. Please follow the steps to import its XML file:

€ Open "Hardware Configuration" — "Tools" — "Import EtherCAT XML File (X)" under the
configuration project, and the following interface is displayed:

*i HW Config - [PLC3 -- Project1]

Bl File Edit PLC | Tools | View Windows Help !En
= = Setup HW Update... > B B P a A
Update C200 File...
[ l'e ~ | [Device Catalog 8 x
Import EDS Files ...
E . Find| || e[ mow |
[___import EtherCAT XML Files .|
IP’WR-OZ T > A CANopen
(| Axis Wizard EtherCAT BUS v W EtherCAT
& | Cam Wizard ~ 13 Slave
2
. AAN Et B A2N EtherCAT V1.10
B 24N EtherCAT V1.30
i 0 H1A EtherCAT Drive(C...
3 N30 B EtherCAT Slave
& ’ B cTH3-ECT-13251
T B CTH3-ECT-10851
8 > M CO-TRUST 300
9
10
-
< >
CTS7 2770432
lE“E‘Station CAMopen slave interface module, Z4VIC
power supplys DI X Z4VIC,
Configed Madule Available Modules BI0> 24VIC, Bi-CAN-chamnel
communication
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MName Produce Code  Revision

w COTRUST
A3N Et... #x00003000 #x00000000
AdN Et... #x00004000 #x 00000001
EtherC... #x10000001
H1A Et... #x00001000

» Co-Trust

Select File ...

€ Click "Select File" in the opened window, and select the XML file under the corresponding
storage path.

& After clicking "OK", the added XML file and its manufacturer will be listed in the previous
interface:

MName Produce Code Revision

[~ coTrusT I
! " #x00003000  #x00000000

A4N Et... #x00004000 #x00000001
EtherC... #x10000001
H1A Bt #x00001000
CTH3-E... #x10000002
CTH3-E... #x10000003

Select File ...

€ After clicking "OK", the relevant servo will be listed in the EtherCAT slave list, and the
manufacturer and relevant information of the product will be displayed in the window. Click
"Finish" to end the import operation, and then the user can carry out the third-party slave, as
shown in the following figure.
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5% Bl - [PLCL - Project10] -0 x|
2% TR SEE PIC IEM WAV S0W ZEH == x|

EHd&d Sl xXxOH & 25 e &K
AE%E% 8 x

+ [l CANopen =]
= M EtherCAT

= [ Slave
B H1A EtherCAT Drive{CoE) V1...

Blwma e @)Rasn-n‘  H2A EtherCAT Drive(CoF) V1.

' - ATV61 EtherCAT

RB8D-KNASL-ECT G5 Series ...
RBBD-KMNO1L-ECT G3 Series ...
RB8D-KMO2L-ECT G5 Series ...
RBBD-KNO4L-ECT G3 Series ...
R88D-KMNO1H-ECT G5 Series...
RBBD-KNO2H-ECT G35 Series...
R88D-KNO4H-ECT GS Series...
RB8D-KNO8H-ECT G5 Series...
R88D-KN10H-ECT GS Series...
RBBD-KN15H-ECT G5 Series...
R88D-KN20H-ECT GS Series...
RB8D-KN30H-ECT G5 Series...

none senicans cor oo S

I H3e-006

L|m|4|m|m|p|w|m|~|o

[
s
%:

o

5}

=3 =R

Rack (0) #1282

=]

=

[eofm ]

EtherCAT BUS EtherCAT BUS (0) Vendor 10 %083 -

Product Code: #:00000001

Revizion Humber :#:00020001

Information! EtherCAT Slave imported from
Slave

¥ML:C: /Users cai tingdTS/Toruments/Downloads |
4 d #Omron BEED-EHzzxx—ECT. xml =

v Tips
@ p

g When the system fails, please refer to Chapter 5.8 CPU Fault Diagnosis to obtain the diagnosis
method of H56-10 motion controller ( EtherCAT register: SMB400~SMB465).

15.1.9 Siemens S7 protocol communication example

H56-10/H52-10 supports Siemens S7 protocol master- slave function, supports up to 8
connections (regardless of master-slave). Siemens PLC or screen or host computer supporting
S7 protocol as the master. H56-10/H52-10 as the slave. In addition, H56-10/H52-10 can also be
used as a master. This section will demonstrate the parameter configuration operation of
communication between H52-10 and Siemens screen and PLC and third-party screen that
supports Siemens S7 protocol and the host computer through examples.

Table 15-22 Components

Components Features
programming STEP 7-MicroWin SMART software is installed to configure, program
equipment and debug Siemens SMART200 PLC .

COTRUST H52-10 | As an S7 protocol slave, it communicates with the S7 protocol master.

Siemens

As an S7 protocol master, it communicates with S7 protocol slaves.
SMART200 PLC

Kinavi The software version V6.55, as the S7 protocol master, communicates
ingview
g with the S7 protocol slave.

MCGS screen As an S7 protocol master, it communicates with S7 protocol slaves.
SMART 700 IE V3, as S7 protocol master, communicates with S7
protocol slaves.

Siemens screen

WeinView screen As an S7 protocol master, it communicates with S7 protocol slaves
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2. Network connection

The following is a typical connection of H52-10 with Siemens and other equipment or host
computer software for S7 protocol communication:

« Master

SMART 200 SMART linescreen

Programming devices supporting the S7 protocol

Siemens S7 protocol
Supportup to 8 connections
(regardless of master and slave)

H36-01 H36-01

15.1.9.1 Ethernet port communication between Siemens products and CTH300-H products

Example 1: S7 protocol communication between SMART200 and H52-10

In this example, the Siemens SMART200 is the master, and the H52-10 is the slave.
<Remarks>: Siemens screen can also be used as the master to communicate with H52-10 in S7
protocol .

1. Communication settings between SMART200 PLC and STEP 7-MicrowWin SMART
programming software.

Open STEP 7-MicroWin SMART software, connect the SMART200 PLC to the computer with
RJ45 network cable (the computer and PLC are kept in the same network segment), open the
SMART software setting interface, select the local network corresponding to the computer, and
then click “Find CPU” to find PLC.
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00

RUM  STOP

| B

HREREE

HNERT
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HihEE

A

EhR

- ) BT Ram BIE DB

ls1ZH |
Eﬁ\tﬁk PCle GHE Family Cnnhullar.TCPIP.l | 43T R IRLIEE R CPU 1 I BBATAERE - 18T

192.168.1.203

Feeu.. | mEcu. | mEou |

ﬁt&mﬂ‘ HHI# CPU R LED 343101 ELERIEREEM

MAC it

E0:DC:AD: 10:EA:59 I ETAT
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192 168 . 1 .203 iR

FRHER
255 ,255 255 . 0
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192 .168 . 1 . 1

ShAERT (ASCH FFf a2z, 09+ -F1.)

2. SMART200 PLC is the master, and CTH300-H PLC(h52-10) is the slave program setting.

Master configuration

1) Build GET/PUT wizard
Open the GET/PUT wizard in STEP 7-MicroWin SMART software and make the following

settings:
&N

00

RUN  STOP

2 FiiETRE
B CFUSRED

| B

BRI

-

HNERE

HAER

HAER

B L
HE A BB AR SRR, REFIALLE IS MRE

W S0

.

<E=t || n=t> mH
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B4 CONH1
L[E coni —Tm— . socap
0 HHELE P B ARIRIA RN
] CT:mponents ~
[E Completion TS

ool 5| R EEETTIAE _

eAZ PLCRYIPHEE
i cru = CPI
iR IP
h 192 .188 . 1 . 22

Write to: VBO - VBO Read from: VBO - VBO

it BEL il

IVB ‘I | 0000_%‘ |\,IB :I, I__lmm;l

ASthgsamitht AR ERIEhE

<t | T | £ | mE |

B{E TSR
o CONL HIEERTT V IFidS R o AR At - [@SFRlL B BRIy A v
[0 TFidsSnE TFid Sk AR L
£ Components
[0 Completion
2y |

VB |n =] -vB4s (50 bytes)

AEER R hssRle]

T > £ | mE |
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BfE A
Con1 ERAEA L T IRE A AR
O 1FigEnE
[E] Components - -
[ Completion MET_EXE Control subroutine uzed to control network, operations
MET_DataBlock Get/Put configuration data placed at (VB0 - YE49)
MET_SYMS Symbol table created for this configuration

SLEFDBAREH TER BFEFESHTAERERFERENTSZE, L
kR HET R B ERS

<t— | E3) e

b CON1 GET/PUT el SHTER A FMIAARFEE IR, FHEzEmrI g e,
O 77i&E 58
[E] Components
[E Completion
iRl PI SR &
S 7% || mm |

2) In the SMART software program, use SMO0.0 to call the block which generated by the wizard.
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HERREE
Alwayz_On

] |

1 I

1000

]

Always_ On SO0 MEEEER

HihEE

o ABT
Fiie
=g

B
"Eﬂﬁﬁ%ﬁ“ﬁ M4 opHEEL
4 SER_O(SBRO)
MET_EXE (SEF1) | v ckeieall 1 VSEs l=-kti=ied

MAIN = | 5ER_O INT_O

| 3EFFE3E
1 | EFREE
Alwans_On=00 MET_EXE
1 | EN
1000 #8A+ k41.0} 281
M1} 2#0

"t - —Laeom T -y

Slave configuration

Open the Magicworks PLC software, configure the slave IP address in the hardware
configuration of the CTH300-H PLC. The operation instructions are as follows:

Add an H52-10 CPU to the rack, double-click the module and perform the following operations.
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@ cPu
[1 General 1

m Communication Portsl

[] Retentive Ranges
[0 Password
[0 Background Time

[0 SOE Configurations
I:l Extend Bus Clock C---

[ EtherCAT master statign; . yue: [cruson
[ CANopen Master [ze:Tiee 165 .1 .22 |
[ Address ) -
[ Input Filter .
. Mask: |2BB 266 .0 .0
[0 High-speed Counter as
|:| OPC UA Server Port: |B8S85 e
Gateway: [192 165 .1 1
Antematia hzszigned DIHS Group Hame:
® Use the Following DNS
mews [ ] Verity:
Configuration must be downloaded before taking effect. | ()4 | | Cancel | |De£ault All| | Help |

[ PPI Ports | TCR/IP Port | 2

You can adjust the TCF/TIF port parameterz that MagioWorks FIC will uze to communiecate

to the attached PLC.

Hetwork

0 Automatic hzzigzned IF

3 |® vss the Fallewing IF| 4 .Corresponding to the IP set by the

After completing the setting of the S7 protocol master and slave through the above steps, the S7
protocol communication between Siemens SMART200 and H52-10 can be realized.

Example 2: S7 protocol communication between CTH300-H CPU and SMART200

This section takes CTH300-H H52-10 as the master and Siemens SMART200 as the slave
station, and shows the parameter configuration operation of the communication between the
master H52-10 PLC and the slave Siemens SMART200 PLC through specific examples .

Table 15-23 Components

Components

Features

Programming

Magicworks PLC is installed to configure, program and debug the

SMART?200 PLC

equipment CTH300-H H52-10.
H 52-10 CPU As an S7 protocol master, it communicates with S7 protocol slaves.
Siemens

As an S7 protocol slave, it communicates with the S7 protocol master.

Standard network
cable

* Connect H52-10 PLC and programming device.
* Connect H52-10 PLC (S7 master) and Siemens SMART200 PLC
(S7 slave).

Use a standard network cable to connect the programming device with the H52-10 PLC, and
program the S7 master ( H52-10 PLC) through the programming device :
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S\
( )
—J BOTROST
ooo

\ J
g@%ﬁ@g@@%ﬁ@@ & @@i\gﬁﬂﬁ

— P — H36-01
- ~ S7 master

Magicworks PLC

Use a standard network cable to connect the S7 master and the S7 slave, the S7 master will
perform a write operation, write the data in the specified address to the S7 slave, and then read
the data in the corresponding address through the S7 slave, and then realize S7 communication:

S7 communication

_— | SMART 200
- S7 slave

H36-01
S7 master

1. Communication settings between the master H52-10 PLC and Magicworks PLC
programming software

Open the Magicworks PLC software, connect the H52-10 PLC to the computer with RJ45
network cable, keep the computer and PLC in the same network segment, open the
communication interface, and click to set the PG/PC interface.
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File Edit Insert PLC Tools View Windows Help
3 B — o= =
e ¥xO060H 200G 45 »p n 0oE= = B
w [ .
@ Projectl I 1 ! ". ==
> Tl pLC - ! Enal
> gl pLc2 ype SetPG/P.. HWC..  Progra.
Address
HF TCR/IP -= Realtek PCle GhE Fam...
Host DZ—E0E00GEEE0 Host:DZ-2020066520
Eemote IF : 192, 168, 1. 201:20000 Double-Click
% tg Refresh
Remote PLC: 192 163 1. 201 : 20000 -
PIC Type : He6—006 MLFE 10052

[] Save FLC Type with Froject

Hetwork Parameters

Interface : CTH3I0D/200 Remote MiCo {TCF/IF) —» Realtek PC

Protocel : TCP/TIF

Communication Moni tor

Time Out : 4z "

|set FGAPC Interface| 2

Select "CTH300/200Local (TCP/IP) -> Realtek PLCe GbE Family Controller".

hooess Point of the Application:
\Magicorks PLC —> CTH300/200 Local (TCE/IP) —> Realtek FCIe GBI -
{Standard for MazicWorks PLC)

Interface Parameter Setting:

ICTHSDDfZUD Local (TCEAIP) —» Realtek FCIe GRE Family Controller

PC/PPI Cable (PPI)

CP6451-yMPI (TCP/IP) -= Realtek PCle GbE Family Controller
CPB453-R5485 (TCP/IP) -= Realtek PCle GbE Family Contraller
|CTH300,’200 Local(TCP/IP) -= Realtek PCle GbE Family Controller
CTH300/200 Remote iNet (TCP/IP) -= Realtek PCle GbE Family Cor
CTH300/200 Remote_MiCo (TCP/IP) -= Realtek PCle GbE Family Cc

<| | >

{Select thiz interface when programming with CTH200/300 intesrated
Ethernet port

| )4 | | Cancel | | Help |

Double-click to refresh on the communication interface, and the CPU H52-10 will appear. Click
on the CPU H52-10 to confirm.
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Slave configuration
Open STEP7-MicroWin SMART, click "System block" under the project tree, set the slave IP in

the system block, and the IP address should correspond to the master.
itk
; 7S ETN it %S
CRU [CPU ST40([DC/DC/DO) |VD2.D1.DD?DD.DD... 10,0 Q0.0 BESY 288-15T40-0240
SB
EM O
Er 1
EM 2
Etd 3
EM 4

I§§|

m
=
5]

Im— EUARER O
W =R ¥ P AR TEAE, FRRITEEARER
I IL.0-IL7 g
U 20-127 |1Piﬁ1,ijt. [ 192 . 168 . 1 .200 |
O #hr=8Hits FREE: [ 255 . 255 . 255 . 0
O R45EE
O &2 AR | 195 168 . 1 . 1
[y =)
st |
HEHE
HFREE 28 (5 -50%)
10 -
5485 300
i Rs485 iR ETTiEEE PLC 31 HMI IEE A RRIEAR S S
Hrht: |2 -
WEE:  |9.6Kbps -
i wmE |

The S7 master is programmed thou the S7 network read and write commands
S7_read/S7_write.
2. Program the S7 master (CPU H52-10)

Taking S7 network read and write as an example , you can perform network read and write
operations on the S7 master through the following methods.

master is programmed through the S7 network read and write commands S7_read/S7_write.

Table 15-24 TABLE parameter of the S7_read/S7_write command:

D A E 0 error code 0
Remote station IP first byte 1
Remote station IP second byte 2
Remote station IP third byte 3
The fourth byte of the remote station IP 4
reserved (must be set to 0) 5
reserved (must be set to 0) 6
1st byte of the pointer to the remote station target area 7
2nd byte of the pointer to the remote station target area 8
3rd byte of the pointer to the remote station target area 9
4th byte of the pointer to the remote station target area 10
length (not more than 200) 11
1st byte of the pointer to the target area of the local station 12
2nd byte of the pointer to the target area of the local station 13
3rd byte of the pointer to the target area of the local station 14
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4th byte of the pointer to the target area of the local station 15

D: Done bit, 0-not done, 1-done

A: Active bit, 1-when the instruction is being executed, 0- it is not executed

E : bit, 0 no error, 1 error

Table 15-25 Error code table

code lllustrate
0 No error
1 Timeout error: remote station does not answer
2 reserve
3 Offline error: Conflict due to duplicate site or faulty hardware
4 Queue overflow error: 8 S7_write/S7_read blocks activated
5 Receive error: Received reply with error
6 lllegal parameter: The S7_write/S7_read table contains an illegal or invalid
value
reserve
reserve
Information error: Incorrect data length
10 More than 8 connections
11 network cable not plugged in

Network 1: According to the TABLE parameter of the S7_read /S7_write command, set the IP of
the remote station to 192.168.1.200, set the target area pointer of the remote station to &VBO
(must use a pointer), set the read length to 100 bytes, set the target area pointer of the local
station to &VB100 (must use a pointer), and the parameter table is configured.

MO 1
] |

MOV_E
ENR EHI)

l

1924IK OUTHYEL

MOV_E
EX EHO|

l

1634 IF OUTEVEZ

MOV _E
ENR EHI)

l

MOV_E
EN EHI)

l

004 IF OUT}VE4

MOV _E
ER EHO|

L

MOV_E
ENR EHI)

l

o4IH OUTHYEG
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mov_oew
EX EHD

L

#YEO4 IH QUTRvD?

MOV_E
EW EHO

l

1004 TH OUTEVELL

MOV_DW

N END-—-———;*

SYELO04 IR OUTEYDLZ

Network 2: Configure the parameter according to the TABLE parameter of the S7_read/S7_write
command. Set the IP of the remote station to 192.168.1.200, the target area pointer of the
remote station to &VBO0 (must use a pointer), the write length to 100 bytes, and the local station
target area pointer set to &VB500 ( must use a pointer).

SMO. 1 Mv_E
I E¥ EHO)

L

1924IF OUTEVEZ1

MOV_B
EH EHI}

L

1634 I8 OITvEz2

MOV _E
EX EH)

L

141K OUTLVEZS

MOV_B
EH EHI}

L

2004 IN OUTEVEZ4

MOV _E
EX EH)

L

MOV_B
EH EHI)

L

04IF OUTRVEZE
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ER

HYEO4 IR

MOV_DW
EHO

0T

L

FVDET

ER

1004 IF

MOV_E
EHO

0T

l

FVESL

ER

MOV _DH

Emﬁ

SYES004 IH OUTRYTIZZ

Network 3: Call the S7_read/S7_write command to read and write data through the parameters
of the parameter table. The TABLE parameter of the command must use a pointer.

MO & 37 _write:FCO
I | * | B

4WEO4TAELE

S7_read:FC1
EX

&VEZ04 TAELE

Example 3:Communication between Siemens touch screen and H52-10

In this example, the Siemens screen is the master, and the CTH300-H PLC is the slave to
communicate with the S7 protocol.

Master configuration

B dER

[=l-Smart Line

4kIns LIME 7

- Smart 700

mart 700 IE

art 700 IE V3
700 IE ¥3 Portrait

1000

1000 IE

1000 IE V3

1000 IE ¥3 Portrait

BaEfE 000 v
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S WinCC flexible SMART - IE hmismart

WHP B M8 B0 B0 ERO SO0 #EH
- Moo X XLl %

S EelE

Slave configuration

configure the slave IP address in the hardware configuration. The operation instructions are as

follows:

=% Bif, 235 57,200 Smart 3 &1 i)
T
o g R
-~ R ERE
E:
e B | RiET
B
E Srmart 700 IE V3 Skation
33 B SOUK R I
I
= TR
& TR HMI B PLC B
Eo] i m SHIEPLCHIPHLE
or T
G0 AR IS o i 5 i
DRSS AT e o
i W {ETHRIE

Add an H52-10 CPU to the rack, double-click the module and perform the following operations.

&5 cru [ PPI Ports | TCR/IP Port | 2

General 1

Communication Ports| to the attached PLC.

Retentive Ranges
Password Hetwork

Background Time ) )
0 Automatic hzzigzned IF

S0OE Configurations
3 I@ Uze the Fellowing IPI

Extend Bus Clock C---
EtherCAT

CANopen Master
Address

Input Filter

master statign. .
evice Name:
|

l1r: 192 168 .1

Demain:

Mask: |266 .286 .0 .0

High-speed Counter
OPC UA

Server Port:

OOO O 0000000

Gateway: [192 165 .1 1

Alt Domain:

Antomatie hzsigned DIWS
® VUse the Following INS

Group Hame:

DHS:

You can adjust the TCF/TIF port parameterz that MagioWorks FIC will uze to communiecate

4.Corresponding to the IP set by the

Claim Password:

Veri fy:

CRUS00

mice. co—trust. com W

585
mico. co—trust. com W

CO_TRUST

Confizuration must be downloaded before taking effect.

1]
]
[ o

Jid | | Cancel

[efwdt 411] [ Help
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Example 4: S7 protocol communication between S7-1200/1500 and CTH300-H PLC

S7 protocol communication between S7-1200/1500 CPU and CTH300-H PLC (S7-1200/1500 as
the master), COTRUST CTH300-H PLC (H52-10) supports Siemens S7 protocol slave function,
Siemens PLC Or screen or the host computer software supporting S7 protocol as the master,
CTH300-H PLC (H52-10) as the slave station, can carry out S7 protocol communication.

Hardware and software requirements and communication tasks performed

® S 7-1200 CPU hardware version V2.0 or higher
® H52-10

hardware ® PC (with Ethernet card )

® TP ethernet cable

® Industrial switch

® TIA portal V15

® MagicWorks PLC

software

Communication tasks:

The S7-1200 sends 100 bytes in the communication data area DB1 to the VB data area of the
H52-10, and the S7-1200 reads the VB data area in the H52-10 and stores it in the data area
DB1 data area of the S7-1200.

MBO-MB9 in the M area of S7-1200 sends 10 consecutive bytes to MB0O-MB9 in the M area of
H52-10, S7-1200 reads MB10-MB19 in the M area of H52-10 and sends 10 consecutive bytes to
the S7 -1200 MB10-MB19 in the M area.

Configuration programming of the S7-1200 master

Step 1. Use TIA portal V15 software to create a new project and complete hardware
configuration and network configuration

1) Create a new subnet PN/IE_1, and modify the IP address to be in the same network segment
as PC and H52-10

v Eill

- LAk

BREE BEOEER

RSP

Higin FP: | Pne_1

- PROFINETED [x1] E

E'JIEIHE IPBHR
RIEE | .

» SN ,
‘.'webm;’;égi;aiﬂ [ PHHiE: | 192 . 168 . 1 10
» DI6IDQ 4 FRUEE : | 255 . 255 . 255 . 0
= 6 ] &Fﬁﬁéﬂaéﬁ
3]
» AR
10 it ] O ’E&ﬁd: EET&E 1P ik

2) Check "Protection and Security" — "Connection Mechanism" — "Allow PUT/GET
Communication Access from Remote Objects"
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RO onE | ZHER | xx |
b PTO1/PWMT [~]]
b PTO2/PWM
b PTO3IPWME
) PTOZIPWIG
Bzh
&7
BisHh#
EA S pE e B
P Web fESE
=58RS
Aidl
-~ PhiirSEE

ihiglEBR

AN

([]

ShEPEERTT NS
B
it

b

3) Under "Project Tree"—"Device Configuration"—"Network View", follow the steps 1~6 in the
following picture to establish the S7 connection

S7 » BEMPA%
= WiMRE
™ g L ER 7 ER 2R ==Y
S7iE AT 4
2 |[CPU1211C I
Iy &REs
EEE
X Em CtrlsX
= Bhlm Cirl+C ” . .
T $404(P) crlsv 1. Select “Network View
PNJ/IE 1 ""2’*? - 2. Select “Connect”
i = : 3. Right-click on the CPU
B and select ”Add New
= EHEHE
= Connection”
EERTEENE » ; o,
3 ey ) 4. Select “S7 Connection
TEEGEL ’ ] , L,
# REEHO crisk 5. Click “Unspecified
o EEE Y
,%jii%’“‘?ﬁﬂ(?\f cul- 6. Click ”Add”, “Close’
- Hf-fh‘ BTIE A
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iUk &=z %
EATIEERRERLH - s7RREN: 4 #5754 [+
FIEE [l [
RO s7TBRE
5 1. STRAEN PROFINET...
'
’

FH D HFwD ¢ oo =

B
i
e
o
i
ot

4) Fill in the connection parameters according to the steps in the picture below
s7 » igaEi0Fg

o WiMIE |4 RERRE
o FA L s [ ) B sl as G [aakk | #E [ od@ | veN | mERA |
" SR @' ; Zdbshe i (g
= I (ST [l s7@iREss [CPU.. 100 &) I
s — vl -
< |[m] o 3| [100% ~! - 8] (<] [
Y EV TR P
#R_| 0% 4ARH | b |
=R
HHERET 33
HHhEEER
¥
— §?
b 1= @iﬂiﬁﬁ[c?uuu(odnum ] F40
0 : | S7@IRE PROFINETEO_1[x1 PN(LAN!I\ [+ FH
gO%A LR | [
FR3 o [PnnE_1 LB
it : [192.168.1.10 ] I 192.168.1.202 |
I |
| N\
Slave TP address

5) Set the TSAP address of the in "Address Details"
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S7 v BigfiRk =
_ |& miboE b RERE N REN
o BE L] s |97k - 1R Qs 4 mEES | AR | 0@E | vN | mRRE
PESERER O o rwepes T EHD (+. KD+ K
= RN W s7@iREsb (cPU .. 100 [E] [E?ES]
e O
<[] 3| [100% [«] —5— & <] [ ]
EES TP
[ %8 [ong | 54558 | X4 |
o AL
3 ki
Sh& ¢ [S7RESA [CPU 1211C DTDADC] | [ |
iz 0 [ Jo 0 J
(m 10 [=}[10 3
AP (100 |[10.00 |
[[] simancacc [[) siancacc
" D [DE97-0001] J[- |

6) Configure the slave IP address in the hardware configuration of the CTH300-H PLC. The

operation instructions are as follows:

[TTON

Add a H52-10 CPU to the rack, and double-click the module to perform an operation.

37 cPu
[l General ‘]
[0 Retentive Ranges
0 Password
[ Background Time
[0 SOE Configurations
|:| Extend Bus Clack Ce-
[ EtherCAT
[0 CANopen Master
[ Address
O Input Filter
[ High-speed Counter
[ OPCUA

[ PP Ports | TCE/IE Fort | 2

You can adjust the TCPAIF port parameters that MagioWorks PLC will use to communicate

to the attached FIC.

Hetwork

() hutomatic hssigned IF
3 I@:‘ Uze the Following IPI

master station

P [te2 182 .1 .20z ||
Mask: [265 285 .0 .0
Gateway: (152 (168 .1 1

futomatic Az=igned DHS
®) Use the Following DHS

Device Hame:

Domain:

Server Port:

Alt Domain:

Group Hame:

Claim Password:

4.Corresponding to the IP set by the

mico. co—trust. com ¥
faiaa]

mico. co—trust. com W

[w] on [l
L} La=}
o g
o
g
L403

Configuration must be downloaded before taking effect. | 0E | | Cancel | |Default All| | Help

Step 2: Software Programming

1) Create a data block DB1 and define two groups as arrays of 100 bytes
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7 E# o4

~[1s7
W ThEneE
dh BEIR
v L sTRAES, [cpu .
i) 32
S FEEAmZ R

» L SMERIRSIA
» (g PLCTR
» L) PLC #iiRzER
v G BiESSE
v [ TEsERE M
» [ Traces
v Gl R E{RI2HE
E g A
| PLCIRENCA..
» [ gt
» RS AN
b =g Securityi®E
» [&f 2A#R
» ) iRE
» (@ EEAEE
» O TEEEIAIE)
» g iRERiuse kR

AEMER
£
EELE J
w3 [ ES=EL =
% B DB -|
[0 S - [
OFih
@ B
fit -
#iRtk (08) RIFEFHIR.

> [ HeRe

@ FHRIHTRO)

2) Under "Project Tree"— "Data Blocks" — "Properties”, uncheck Optimized Block Access.

v []s7
SRR
oy BRI
~ [m S7RMES [cru .
I aEaEs
| AN
v g BFR
s
Main[o8
» FronE
> i SN
» [ PLCTER
» [ig PLc#iigem
v Lo iz SEsIE
R
» [Z Traces
v [ B RIBEHE
'} BRER
&) PLCIRENTE .
» [m FeEse
» b RSANRE
» =g SecurityiR®
» G 2dtaE
»

A iR A HY

ECALYI i23%

B AL

MH T 1L

PO N B E T RESINE G R M Y SREBEENERHET & & SREENEIE 6 6

B {E T

THBTEH.-

3 -

it

[O) stz setirnis e

Ol etemiisia |

G

i e

e At R il (0604:000402)

EARIIEl

Ep

3) Create buffers for write data and read data of data block DB1, and define two groups as arrays

HReEERSE

mizE

0.0

of 100 bytes
S7 » S7TIERE [CPU 1211CDUDUDC] » TR » FIELR [DB1
= S B, B = T BHTEE Ge ke W W

iR

et #Higzeal

1 <@ v Static 'E
2 4@e » iRFES Array[1..100] of Byte
2 @n= » 5= Array[1..100] of Byte

100.0

4) In OB1, from "Instructions"—"S7 Communication”, call the Get and Put communication
instructions. The program is written as follows:
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S7 » ST@BRF [CPU 1211CDUDCDC] » EFHR » Main [0B1]

s, ERER8r @[ H @A B Gl gd &7 G WO o %
[ > | sk
A -l =0 [EN _“(’;_‘ PTG TON  _§7 MovE >_§$}§$
- > RS
224 > |17
BART: T
i3 £t it
~ [ s7ilfE
DB 2 %83 4 GET MiEIE cPUIREER
~GET 8" “PUT_DE" & PUT EiEiE cPu S ASHR
o it ialt e )L SRR
EN ENO 4—' EN ENQO —— : j‘;;ﬂﬁ%g
%00 %W1100.0 %MO.0 %M110.0 | D dfakbie
'Clcck_msz—nEQ NDR—"Tag_1" '(lcfk_xvcHPz}'—REQ DONE —l;Tag_x' =1 I RERE
>:[E~[E 0.C ° ERROR—‘::;T;" P#DB [e‘ 0 ° Ennond'::;_‘?
BYTE 100 — ADDR_1 WAWI02 O BYTE 10 ADDR_1 W12
P#MI10.0 BYTE 10 ADDR_2 STATUS “Tag_3" P#MO.0 BYTE 1C ADDR_2 STATUS "Tag 7"
PO Ve 100 —moia v 100 —spia
P#M10.0 BYTE 10 RD_2 - P#MO.0 BYTE 1C SD_2 =
CALL “GET” , %DB2 /l call PUT, use DB block: DB2
REQ : =%MO0.0 /I system clock 0.1s pulse
ID . =W#16#0100 /I the connection number when the connection is created
DONE : =%M100.0 /I When it is 1, the sending is completed
ERROR : =%M100.1 /I When it is 1, there is a fault
STATUS : =%MW102 [/l Status code
ADDR_1 : =P#DB1.DBX0.0 BYTE 100 //Address to read data from communication

partner data area

ADDR_2 : =P#M10.0 BYTE 10
partner data area

/IAddress to read data from communication

SD 1 : =P#DB1.DBX0.0 BYTE 100 // Local send data area

SD 2 : =P#M10.0 BYTE 10 /I Local send data area

CALL “PUT” , %DB3 Il call PUT, use DB block: DB2

REQ : =%MO0.0 /I system clock 0.1s pulse

ID : =W#16#0100 I/l The connection number when the connection was created
NDR : =%M110.0 /I When itis 1, there is a fault

ERROR : =%M110.1 /I When itis 1, there is a fault

STATUS : =%MW112 /I Status code

ADDR_1 : =P#DB1.DBX100.0 BYTE 100 // Address sent to the data area of the

communication partner

ADDR_1 : =P#M0.0 BYTE 10
communication partner

/I Address sent to the data area of the

RD_1 : =P#DB1.DBX100.0 BYTE 100 //Local receive data area

RD_1 : =P#MO0.0 BYTE 10 /I Local receive data area
Step 3: Monitor Results
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Through S7 communication by programming on the S7-1200, data exchange between the two
CPUs is realized, and the monitoring results are as follows:

B i - (BP0 - Project2\PLCT)
£ =B wEE mA) EED) BN BOW) FEEH)
g2 2 BL AAZ B DEBEB @B 08 6H ¢« % b
i BE it TorAg i iE jtaht i s il
1 B waetiEs =) .+ MBO a7 1
2 %MB 1 FHarehiEs 22 1 MBI 5% +22 |
3 %MB2 St 33 - MB2 RS +33
=
4 83 EESHmE 4 + MBI BES aa
N = MB4 aEE +55
: e maetiel 88 . MBS E@E +66
6 %MB5 e 66 - MB6 EHS il
7 %MB6 ERceap:t] 77 o MB7 aHE
g %MB7 mHstiel  es A MBS EWE 1200>>H52-10(MB0-M
=
9 %MBS et 99 +n MBS ﬁ??g B]_O)
Erd ! b HRE
o aies i Sl Ll .~ MBIO  BEEZ
11
. - MBI mEE 1200<<H52-10(MB10-
12 %MB10 ST 1 4a MB12 BHE
13 %ME11 e 2 +r MB13 HHE MB]_g)
14 %MB12 e 3 +c MB14 ﬁ%.;:
15 %MB13 el 4 " mg}g %ﬁ@: :g
=1 Y 1o
15 e WSS : in MB17  EEHE +8
17 %MB15 S 6 ~n MB18 aEE +9
18 %MB16 foreesn el 7 ~1 MB19 a59e +10
19 %NB17 S 8
2 %MB18 RSl 9
21 %MB19 e 10
22 N>
1|
sk == E it #ifE
Zll.- MB1a  Eme +5
— — - . d =
SO b B E T GHTNE G BR W seeERsmewEs e @ * D (T M EES £
82 i MB17  EEHE +8
— i bdid] GBS __fihiE el 18 ENS 2
| @ v static A=l MB19 S +1
@ v i 7 —1f =us
. wED rray{1..100] of Byte 0.0 -
E s e Byte 0.0 16501 ~ VED !
14 Fhl1] ¥t ~a VB1 = +2
4 @ = iEFEH2 Byte 10 0 16202 - ~c VB2 e +3
1@ = EFHE Byte 20 #0 16203 1 ~c VB3 BHE +4
4 @ = EFHl Byte 30 16204 7 VB4 aHS +5
1la = E%e Byte 40 16205 I xgg’ BHE if[ 1200<<H5E2
4 @a -= (8] Byte 50 0 16506 VBT =
an BEHE +8)
4 @ = &BFHD Byte 6.0 #0 16#07 .. VES ame .0 -10
rPa = WwFET8] Byte 7.0 6 16208 ~n VB9 fopea=s +0]
4 a . EE9) Byte 8.0 16509 -~ VB10 S +0
+ a %00 B 9.0 550 16#00 +a VBII BHS +0
S ,.’-';T’[ L e . VBI2 _ mme 0
A 7 : ~c VB13 BRE +0
14 4@ = EEHN2] Byte 11.0 620 16200 ~7 VB14 =552 +0
1l — - — - —
sthar e EEEn HilE
[~ vB13 BBE +0
-+ VB14 =5E o
S, B T RNTEE G HR W S BREESREEHET & 2 ' 4 [Tl veis  ams a0
S| = °
ﬂm* an VB16 =5E +I
&t gz RBE  EHE EE 7] | A o 2
1 |4m ~ Static = : VB19 'RE +0
R ] Array{1.100] of Byte 0.0 [+~ vB20 =B +0
3 s v B Array[1..100] of Byte 100.0 as BRE
@ = S=Hh] Byte 1000 550 16801 L 4c VB100 %; +1
@ = E=%p Byte 101.0 16800 1 e VBIOT  ERHS s
_ - VB102  BEE +
s @ = S5FHBI Byte 1020 16203 e VB103 =me .
7 @ = BFEil Byte 103.0 16204 an VBI04  EWE +
s @ = BFs) Byte 104.0 16805 on VBI0S  EEmE +
o @ = EFilsl Byte 105.0 16806 c. VB106  ERE v
wla = Sz Byte 1060 16207 e xslgg mﬁﬂj i 1200>>H52
. -
na = Bx¥ils] Byte 107.0 16808 . VB103 e . 10
2@ = 5FN Byte 1080 16509 cc VB0  BEE + TV
3@ = BETil0] Byte 109.0 16500 ce VB111 aHE +
14 41 . BxHN1] Byte 1100 16200 e VB112 ESLEass +
15 = BEn2 B 1110 16200 co VB3 BRS &
a Syl i oo VB4 BEE -
16 lqn = S5Fiili3] Byt 112.0 16200 =
17 @ - ExH4] Byte 113.0 16800 -+ VB116 =me +0
180 = BFils] Byte 1140 16500 =~ VB117 aHE +0
9@ = BxFile] Byte 115.0 16800 =~ VB118 aHE +0
0la@ = Ex#(7) Byte 1160 16800 ca VB9 EHE +0
e es VB120  BRE +0 I
i@ = SFviel Byte 117.0 65 C 16#00 ol = =

Note: V area in H52-10 corresponds to DB1, that is, the communication partner data area
ADDR_1=P#DB1.DBX0.0 BYTE 100 used in PUT instruction corresponds to VB0O~VB99 in
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H52-10. That is, the communication partner data area ADDR_1=P#DB1.DBX100.0 BYTE 100
used in the GET command corresponds to VB100~VB199 in H52-10.

Network port communication between other products and CTH300-H PLC

Example 1:S7 protocol communication between Kingview and CTH300-H PLC

In this example, Kingview is used as the master, and CTH300-H PLC is the slave to
communicate with S7 protocol.

Master configuration

Select the S7 communication protocol in the serial device configuration wizard of the Kingview

software :
B TE15% -opc
T#[F ESE =8N 1EM #HH

B El B D S = 8 8B %

@ @ 8
I *B NE A FE &7 #F B WE AR | MAKE VIE Esi
™ E= =

= = ~
e B #%iES Ll
| = g
m =R REREnSEREEETIE TS
= -
E ag, EETE IE!-- Bl | ~
| - T meEEe S5 Series
= B B=A B S5EF|
é - EE B 57-1200
Ig ----- Je COM1 B S7-200(MPI)
m B §7-200(57)
=T 51 57-200(1CP) H
Eo ]
..... *e OPCiEEE B S7-200F%]
oy IS B §7-200E5(DP)
B39 EHEE = B 57-200FF(USE)
AT EES - 57-300(MPI) hd
----- T EEETES e
g ﬁm, £FTER: EF
o REEs REEMH: S7-200(TCP)
----- & FrES ERER Bk TCP
& TEEE
- SQUARIEES
B =wEE
..... | B3 < E—5E) I?(ﬂhl Bl
=3 Web
M =FREE

EEREAS——=Eitha SR

w=—=F, EAESSNTEEEEt. A%
B R RS R E BRI .

|192.168.1 22:0)

EHRETEAMNE

bkl | PLCRIIPHEHE

{RATIR AR E AR
E324F LA,

< E—=5B) | P50 = Bl
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Slave configuration

Configure the slave IP address in the hardware configuration of the CTH300-H PLC. The
operation instructions are as follows:
Add an H52-10 CPU to the rack, double-click the module and perform the following operations.

&5 cPu [ PPI Ports | TCR/IP Port | 2

General ] Tou can adjust the TCF/IF port parameters that MazicWorks FLC will use to communiecate
Communication Ports| to the attached PLC.

Retentive Ranges

Password Hetwork

Background Time o ) o
SOE Conﬂgurations Automatic Assigned IP

Bxtend Bus Clock Coe | | 5 L@ Y5e the Following IF | 4.Corresponding to the IP set by the
EtherCAT master statign.

CANopen Master fze: iz 12 .1 2z |
Address

Input Filter

High-speed Counter Mask:

OPC UA Server Port:
Gateway: [192 165 .1 1

ce Hame:

Demain: [miceo. co—trust. com

OOO O 0000000
(w]
a-
I i
g

i
]

Alt Domain: |mico. co—trust. com W

Antematia hzszigned DIHS
® VUse the Following IHS

Group Name:

Claim Password:

DH::

Eiil
4

Configuration must be downloaded before taking effect. ()4 | | Cancel | |De£ault All| | Help |

Example 2: S7 protocol communication between MCGS screen and CTH300-H PLC

In this example, the MCGS screen is the master, and the CTH300-H PLC is the slave for S7
protocol communication.

Master configuration

Refer to the following steps to configure the master of the S7 protocol for the MCGS screen:

BB McsmA e - et  aEEll =|a|x
TR REE BBV BA) LED EO0W BEH

s 2011 = T e A Y X e f =S ) i e N
™ ( QI Frr A
MCGS iR/
= : CAMCGSE\WORK\$FEE T20.MCE" [=]=][x]

E2 ) f BEEO | PO | 80 IMMRE | o1 mfm |

B EEEE
ER=E] ~ | BEER WENIER
W iomes  mEsnr [= B[] Qe 1¥_snart200 €2 WICGSE Progr. .

[ _weem] |

<29 ST200PPT
£3 573000PT
. ST0OPTEIE
59 57CP243_1ICP
-3 STCP343k4431CP
N Sienens_1200E1 4R

=43 Smart200
3 " B S
s
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=

a3 LIS : CAMCGSE\WORK\EFE T120.MCE*

IHEn o BESOD

FFED | 69 HBRE | & aireEns |

[=)=]]

G

BHEENO

wEHS |
HeEn |

20 ki 17 3 2 B e

wEIRS

WEEE
| JF_Smart200

At Smart200:H 3 7 0 B 4 B 01

%Eébﬁﬁﬁmﬁf‘ﬁ ,g. .. 000000 Fsl | EE=E | BiERH [mEnE | Emissmis|
z H=H ; eper—"
WIS SN 50000 B T HiF i B S
BATHRE. o W6oEPrograndrivers\ple\EI 1T vemart | | 20001 ®51000.0 y
WEhIAEIE 2. 0. 000000 0002 EE1000. 1 hlpr & i IE
BEHEEDIER: & {0003 E51000. 2 [——
L 0004 51000, 3 RiEE ST
(e 0008 EE1000. 4 W TS
S 0006 WEI000.5 1
L 0007 EE1000. 6 b= ERE |
e 0003 WEI000. 7 EaEne
VA HEIPHEHL F {15 M\ BEPLCIE T, =2 FER) BB
BEERE BEELE B 2 05 RSB B BEHEE )
HME T fEHKES | - gih 3L FHIPIBIE A M BEPLC IR HL ) BB
Bl R EEH ns) 100 4 i 1,5 6 AT A 102 BEA R
TCP/ TP AR 200 [ —
ERICE/ IPEHEFTEAL] 10 SEE
528 [Rack] v | B
S [Slot] 2 EEEES
HERERH L HEERS
TP 1 ‘ —
SO E 2) {TFR AR
mERIP ML BEASEE
im0 = il ik
B H
< m >

Slave configuration

configure the slave IP address in the hardware configuration of the CTH300-H PLC. The
operation instructions are as follows:
Add an H52-10 CPU to the rack, double-click the module and perform the following operations.
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&5 cPu [ PPI Ports | TCR/IP Port | 2

General ] Tou can adjust the TCF/IF port parameters that MazicWorks FLC will use to communiecate
Communication Ports| to the attached PLC.

Retentive Ranges

Password Hetwork

Background Time

. O Automatic Assigned IP
S0OE Configurations __utomanie fesiene

OOO O 0000000

Extend Bus Clack Coe | | 3 |® Ve= the Follwing IF| 4. Corresponding to the IP set by the
EherCaT master HatigR, o g,
CANopen Master fze: iz 12 .1 2z |

Address

Input Filter .

High-speed Counter Wask:

OPC UA Server Port: |B8S85 e

Gateway: [192 165 .1 1

Alt Domain: |mico. co—trust. com W

® Use the Following DNS

Claim Password:

DH::

Antematia hzszigned DIHS Group Hame: |CO_TRUST

Configuration must be downloaded before taking effect. | ()4 | | Cancel | |De£ault All| | Help |

Example 3: S7 protocol communication between WeinView screen and CTH300-H PLC

In this example, the WeinView screen is the master, and the CTH300-H PLC is the slave to
communicate with the S7 protocol.

Master configuration

H
?ge”ﬁm Arial v |16 - S0 s1 s2 s3|0
e DEM
= 1 AAA 7 A-US=E=|A U2y
s HaREESE [ i |
-1 = | nvime | wEe | = | @m | meEm | rEeRe | sume |
— | wEdls wmpCcHIPES itk [ B8 . s . 1 . 22
BESF |Local HMI —
i & |0F eExm FE BN B2 Lk
»e [
4, B Local HMI =4l MT8102iP (1024 x 600) - - 0
e 18 i @) : BRE @D 0]
e | SR B A BPLC IR AL Sy 35 0,5 14 4102
012345674 7 ¢ [siemens S7-200 SMART (Ethernet) 4, TSAP (HEX) T TSAP (HEX) =
00000 DD DD EEOD Owa oL
00010 DO EEEOE FELE: [F v][ aE.
o020 IEDOIEOOG = ER EEHEAIT A, FE R B EERA AV, AT TR 5
00030 IEDODEOOG
00040 OO OO OEEEM BEA: 3 Siemens S7-200 SMART (Ethernet) [»
00050 DD DOODOODD i%& 1D : 427, V.1.50, SIEMENS_S7_200_SMART_ETHERNET.e30
00060 IO D OO EEDH BOR: (g | ARSEEETEH 2
=T HME AR (5 LB-12358)
= 2}
* EH RS RS ERET U, P: [192.168.L. 22, IS =102 4f m E
. . [} UDP (User Datagram Frotocol) [ —
ETEEE:
S EEER
oy —————— D b P

Slave configuration

Configure the slave IP address in the hardware configuration of the CTH300-H PLC. The
operation instructions are as follows:
Add a H52-10 CPU to the rack, and double-click the module to perform an operation.
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15.2.1

& cru |

PPI Ports | ICP/IP Port | 2

[1 General 1
m Communication Portsl
[] Retentive Ranges

[0 Password

[0 Background Time
[0 SOE Configurations
D Extend Bus Clock C--
[0 EtherCAT

[0 CANopen Master

[ Address

[ Input Filter

[0 High-speed Counter
[ opCua

3 Ilil Uze the Fellowing IPI

You can adjust the TCF/TIF port parameterz that MagioWorks FIC will uze to communiecate

to the attached PLC.

Hetwork

0 Automatic hzzigzned IF

4.Corresponding to the IP set by the

master Statl(ﬁgice Hame: |CFU30O0
lzr: J192 1621 22 |

Mask: |265 (2EE .0 .0
Gateway: [192 165 .1 1

Server Port: (5535

L3

Confizuration must be downloaded before taking effect.

Antomatie hzsigned DIWS Group Hame: |CO_TEUST
@ Use the Following DNS
mews [ Verity:
| 0K | | Canecel | |Default J\l1| | Help

High-speed Counting Application Example

H56/H52 CPU comes with 6 high-speed counters, and can also be used with HSC high-speed
counting modules. This section will introduce application examples of high-speed counting
modules and CPU high-speed counters to realize counting and speed measurement of pulse
signals feedback by servo motor encoders. .

High-speed Counting Module Application Example

Table 14-22 Example components

Component

Function

Programming  device

PG\PC

Install MagicWorks PLC software (V2.19 or higher) to configure,
program and debug the H56-10 motion controller.

Assembly rail

The CTH300 system rack is used to fix the modules in the system.

Power module PWR-02

Power the H56-10 motion controller and its 24 VDC load circuit.

External power supply

Provide A4S servo driver power supply

H56-10

The CPU executes the user program and provides 5V voltage to
the CTH300 system backplane bus.

HSC-02 high-speed
counting module

Connect with H56-10 through the bus to count the motor speed
and position.

Drive equipment

A4S servo driver.

servo motor

Connect with A4S servo driver.

Standard network cable

Connect programming equipment and CPU with A4S servo driver.
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Encoder cable Connect A4S servo driver and motor.

System wiring diagram:

L
[E5
2]
[
— 0
ol | #ae]
| ol | a0
= ol | 22
o| | 25
o| | 242
o| | =5
2| o /
e 5l | Hi% |
£ [®
MagicWorks PLC HSC-02 motor

Step 1: Wiring

Open the front panels of the H56-10 and the power supply module PWR-02, and wire them.
Specific steps are as follows:

1) Use a standard network cable to connect the programming device and H56-10 (EtherNET
communication port).

2) H56-10 and high-speed counting module are connected through the Bus.

3) Use a standard network cable to connect the programming device and the A4S driver.
4) Use the encoder cable to connect the A4S driver and the motor.

5) Wiring the high-speed counting module and A4S driver.

Step 2: Run the driver system
The motor starts to run normally by setting the parameters of the A4S servo drive. For specific
operations, refer to the A4S Series AC Servo Drive Instruction Manual.

Step 3: Set up PLC communication
Refer to Chapter 2 Introduction to use, and set up the communication in MagicWorks PLC so that
the programming device can establish communication with H56.
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E] h = &5 =280 M-

NE XO8 60 &

v =5 ; s
o Projectl

T B E =
~ I .

S| set PGP, HW C... Progra...

* Communications

Address

'gj TCF/IP -= Realtek PCle GbE Fam...
Host DZ-2020068520 Host:DZ-2020066520

Double-Click
% to Refresh

Eemote IF 192,188, 1. 201 : 20000

Eemote FLC: 182, 168. 1. 201 : 20000

FIC Type HEG-06 MLFE 10052

Save PLC Type with Froject

Hetwork Parameters

Interface : CTH300/200 Remote MiCo (TCE/IF) —» Realtek FC

Protosol TCE/IF

Communi cation Mond tor

Time Out

Set PG/PC Interface

Step 4: Perform hardware configuration in MagicWorks PLC

Click to select H56-10, and then double-click the hardware configuration B t0 enter the
hardware configuration interface.
1) In the hardware configuration, add the power supply, CPU, and high-speed counting module
to the rack through the device catalog. The completed configuration project is shown in the figure
below:

(D) RACE
B Pwr-02
| GEHE

l HSC-02

LU= o T = N & (- 5 T s B e R e |

—_
]

2) Configure high-speed counting module (HSC-02)

Double-click the module HSC-02 in the rack to open its configuration window, and configure the
relevant parameters for the counting channel HSCO in the tab "High Speed Counter" (this
example only uses one channel, so only HSCO is configured):
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HEC0 | HSC1 | INT Pulse Filter |

% Motion Contrel Mode:

D General You can configure HSCO in thiz page. You can alse modify the configuration
E High—speed Couns* I throuzh the controel byte in wour prozram.
|:| Interrupt Mode 0:2: Single—phase counter with internal direction contrel;
Mode 376 Single—phase counter with external direction contrel;
Mode 678: Two—phase counter with 2 clock inputs;
Mode 9711:4/F phase quadrature counter.

HECO

Mode Select: |U

Reset Level: |High Level

Count Rate: | 1z

Direction Control: |Increase

Prezet Walune: |EI

Current Walue: |EI

Input Pulse Filter Frequency: |50EIK

Speed—testing Timelms): |5

Configuration must be downloaded before taking effect || Cancel ||]]efault All || Help

Then select the channel that needs to be interrupted (only one channel is used in this example,
so only HSCO is enabled):

% Mation Control Mod-: Interrupt
[ General
[ High-speed Coure: You can configure the Enabled and Disable states of each interrupt.

I O Interrupt I

[Iniagnozes [] HSCO extermal recoverwsZ phase

D Read buffer ready D HSC1 CV=pV

D'ﬁ'rite buffer empty D H3C1 change of direction

[110.0 rizing edze [T H8C1 external recoverw

[T10.0 falling edze [] Hecz cv=pv

(1101 rizing edze [ H5c2 chamge of direction

D I0.1 falling edge D H3CZ external recovery

[]10.2 rising edze [] Hsca cv=pv
z
3
3

Statez on tranzition from Ensbled to Dizable

[J10.2 falling edze [] Hsc4 cy=pv

[110.3 rizing edze [ H5C4 chamge of input direction
[J10.3 falling edze [ H5C4 external rezet

[w] HsCO Cv=F¥ [] HscE cv=Fv

[#] H5CO change of directiom

Configuration must be downloaded before taking effect. || Cancel ||Default w11 || Help

Step 5: Programming

1) Add high-speed counter configuration library hsc_300_lib v2.0

Open the Program Block, then right-click in the instruction tree of the program and select
"Libraries" -> "Add/Remove Libraries", and click the "Add" button to select add library files. The
successfully added library files will be displayed in the instruction tree:
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NE X80 286 ~aspe =g aB80

[ . - _ .
v [ Projectl ir [] STL/LAD - [OB1(MAIN] -- Project1\PLC1]
v il rLc1
v [ Filile Edit Insert PLC View Debug Windows

BEES® xXxOMH ¢ v (e

Proaram Bl...

& Symbol Table
‘;‘li-l' Status Chart Instruction [ 4
%ﬂ Init V Data ... i Interrupt ~
b Cross Refer... 57 Logical Operations
% Wizards & Move
¥ cTuet =
@m Program Control
I cTLE % Shift/Rotate
[4® Progra... )
E Symboal ... String -
P
e Cross R... Table
ﬁ Wizards Timers
P
@5 SFC blocks
D@_ FC blocks
35 FB blocks
5 CF blocks
B Multiple instances
A Librarie |3

%_ ct_plg Create Library... 4
moticl Add/Remove Libraries... I

[Es3]

= . -

=0 pidt Library Memory...
& 57.Pr .

EH >/ Update Lib...

="

= &35 ct_hsc300_libv2.0(v2.0)
HSC_300
HSC_SETMODE
HSC_LOCKCLEAR
{] Hsc_cETCY
HSC_GETLOCK
HSC_GETSTA
HSC_GETSPEED

2) Call hsc 300 lib library instructions for programming
Since the HSC-02 module has been configured in the hardware configuration, you can directly
use instructions (HSC_GETCV, HSC_GETSPEED, HSC_STA) to read the speed, position, and

status of the module.
Network 1: This example uses HSC-GETCV, HSC-DETSTA, HSC-GETSPPED to read the

current position, state and speed of the motor.

SMO. 0 HSC_GETCY: FCO
I EN

3 ]'|'ID]J_ADRI STa}vEn
0 CH_ADE cvlvoioo

H3C_GETSTA:FC1
ER

E MOD_ADE | STARVEL
DCI_ATE Hsc_sTA|vEsn

HSC_GETSFEED: FCH
EF

E]‘.‘IDD_ADRI STApVEZ
OJCH_A0E SPEED|vDzOD

/

~Av Tips
@ 1. Please use hsc_300_lib V2.0 or higher version library.
2. If the HSC-02 module is not configured, it can be configured through the command

HSC_300.
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3. In this example, the high-speed counter module is in slot 3 of the rack, so its MOD_ADR is 3.
if the high-speed counter of the CPU itself is selected, MOD_ADR should be 1 (the position of
the CPU in the rack in the hardware configuration) .

Debug and monitor program

1) Compile and download the program

Select "File" — "Save" to save the current configuration, and then select "PLC" — "Compile" to
compile the current project. if the compilation is successful, you can download it. Click "PLC" —
"Download" to download the program blocks and hardware configuration from the programming
device to H56-10.

i HEIE]
NEBE® %00 ¢V [Flp s mmra = > vaasamwmsm-
Instruction 5 V? Interfac Symbal Var Type  Data Type A
¥ Favorites . ~ & e EN IN BOOL
&5 Bit Logic compile ownload TEMP
55 Clock TEMP s
7 Communication < s y
N

2) Debugging program
After the program is downloaded successfully, put the PLC in the RUN mode, and then click

“Online”® to monitor the program status:

S:ﬂﬂ. D=DIH HSC_GETCY
| . I EH
s{mon_sTE STAbVED=0
odcH_anr CvlvDi00=-4813501
HSC_GETSTA
EN

34MOD_ATIE STARVEL=0
04CH_ADE  HSC_STARVESO=9

HSC_GETSFEED
EX

34MOD_ATIE ETAFVEZ=0
04 CH_ADE SPEEDYDZ00=20500

The current speed (frequency) and current position of the motor can be obtained by monitoring

the above commands.
<Remarks> When the system fails, please refer to Chapter 5.8 CPU Fault Diagnosis

CPU High-speed Counter Application Example

System wiring diagram:
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CTHB00-H
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H i
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MagicWorks PLC servo motor

Step 1: Wiring

Open the front panel of the H56-10 and power supply module PWR-02, and then wire. Proceed
as follows:

1) Connect the programming device and H56-10 (EtherNET communication port).

2) Use a standard network cable to connect the programming device and the A4S driver.

3) Use the encoder cable to connect the A4S driver and the motor.

Step 2: Run the driver system
The motor starts to run normally by setting the parameters of the A4S servo drive. For specific
operations, refer to the A4S Series AC Servo Drive Instruction Manual.

Step 3: Set up PLC communication
Create a new project, add H56-10 to the project, and then refer to the following steps to set up
H56-10 communication.

1) Set PG/PC interface

Click "Tools" — "Set PG/PC Interface", then select the interface "PC/PPI Cable (PPI)", then click
"Properties" to enter the property settings, you can set the communication baud rate and serial
port, and finally click "OK" complete the PG/PC interface settings.

'® Project Manager - [Project] -- Ci/Users/ganm665/Desktop/Projectl]

{73 Fle Edit Insert PLC | Tools | View Windows Hel !En
p
D B X Eﬂ m PID Instruction Wizard... == % % E m >
NETR/NETW-PPI Instruction Wizard...
v {7 Project] o 7] =
v [l rLC1 NETR/NETW-UDP Instruction Wizard... s
WY ' H56-006 MLFE MODBUS-TCP Instruction Wizard... HW C... Progra...
E Program E HSC Instruction Wizard... - S
=i . . b0
=l Symbol Ta PTO/PWM Instruction Wizard... ’:I Wl'id
e=| Status Ch . . L izards
E awus ~ha Text Display Wizard... Cross Re...
= Init V Data . )
jss] Cross Refe Recipe Wizard...
% Wizards Data Log Wizard...
i cTue
v §i§ cTusz || SetPG/PC Interface..
_.112 Progra Update CPU Frmware on TCP/IP...
& Symbo . .
o Cross View Data Log Offline...
ﬁ Wizard Erase Device Remote ID...
Options...

2) Communication with H56-10
Double-click the communication iconﬁ, and then double-click = in the communication to
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search PLC, and the successfully searched H56-10 will be displayed in the communication
dialog box.

'Ei Fle Edit Insert PLC Tools View Windows Help
e XA D & 4 P e IDE s 5 =280
B E —

v
- =
I Projectl _
~ [l pLCt !
W

Coi
H56-006 MLFB ... = | Set PG/P...  HW C... Progra...

* Communications

Address
’gj TCR/IP -= Realtek PCle GbE Fam...
Host DZ-2020068520 Host:DZ-2020066520
Double-Click
Eemote IF : 1921858, 1. 201 : 20000 A
< to Refresh
Remote PLC: 182, 168. 1. 201: 20000 '|
FIC Type HE6-006 MLFE 10052

[] Save PLC Type with Project

Hetwork Parameters

Interface : CTH300/200 Remote MiCo (TCP/IP) —» Realtek FC

Protocol TCE/TF

Communi cation Mond tor

Step 4: Hardware configuration
In MagicWorks PLC, click to select H56-10, and then double-click the Hardware Config to enter
the hardware configuration interface.

* Project Manager - [Project] -- Ci/Users/ganm665/Desktop/Praoject1]

0} Fle Edit Insert PLC Tools View Windows Help
DE XxX06B @03 45 » 8 g =8 ==
T m E =

PLC Type  Communic..,

H56-006 MLFE ... Set PG/P... Progra...
Program Bl... = = = = =
P

@] Symbol Table ]

=Y .
E Status Chart Statu... Init ... Cross Re... Wizards
= Init V Data ...
ioo] Cross Refer...
% Wizards

CT LIB1

i

> il

~ @ cTuez
ﬁ Progra...
& Symbal ...
E? Cross R...
% Wizards

1) In the hardware configuration, add the power supply and CPU to the rack through the device
catalog, and the configured project is shown in the figure below:
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(0} RACK

f Pwr-02
B Hs6-006

2) Configure H56-10
Double-click the H56-10 in the rack to open its configuration window, select "High-speed
Counter", configure the relevant parameters for the counting channel HSCO (in this example,

only one channel is used, so only HSCO is configured):

*'i Properties - H56-006

&5 cru wseo | wsc1 | mscz | mses | msce | mscs |
D General You can configuwre HSCO in thiz page. You can alse modify the configwration threugh the contrel
[ Communication Ports byte in your program.

l:l Retentive Ranges Maode D:l: Single—phaze counter with internal direction contral:
Mode 374 Singlephase counter with external direction control;

|:| Password Mode 877: Two—phase counter with 2 clock inputs;

|:| Background Time Mode 89710 A/E phaze quadrature counter.

[0 SOE Configurations

D Extend Bus Clack Confi--

Speed—testing Timelms): |5

[ EtherCAT HEC0
l:l CANopen Master Mode Select: |D '|
D Address Rezet Level: |High Level '|
[ Input Filter Count Rate:
|_l High-speed Counter = :
[ opc ua Direction Contrel: |Increase '|
Preset Value: |El |
Current Value: |D |
Input Pulze Filter Frequency: |EDDK '|

Enable: [pjcabled -

Configuration must be downloaded before taking effect. 0K | | Cancel | |Default All| | Help |

Step 5: Programming

1) Add High-speed counter configuration library hsc_300_lib v2.0

Open the Program Block, then right-click in the instruction tree of the program and select
"Libraries" -> "Add/Remove Libraries", and click the "Add" button to select add library files. The
successfully added library files will be displayed in the instruction tree:
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B XA8HN X a5 »p u 0o 5 s

O

= 230
v T Project ED-
v il pLC1
v Ef File Edit Insert PLC View Debug Windows
s . |DomEe x8n o v
a
‘?&- Status Chart Instruction &8 x
:;ézl Init V Data ... i Interrupt ~
"%__ Crloss Refer... 57 Logical Operations
é Wizards &5 Move
CT LIB1 —
" ﬁ T LIB2 @m Program Control
&2 Progra % Shift/Rotate
E Symbol ... String L
_mf Cross R... Table
ﬁ Wizards Timers
Py
@5 SFC blocks
D@_ FC blocks
%‘ FB blocks
5 CF blocks
B Multiple instances
v Librarie |3
%_ ct_pld Create Library... 4
= moticl Add/Remove Libraries... I
= pid_t Library Memory...
& 57 Pr :
EH >/ Update Lib...

E-&H ct hsc300 libv2.0(v2.0)
HSC_300
HSC_SETMODE
HSC_LOCKCLEAR
{] Hsc_cETCY
HSC_GETLOCK
HSC_GETSTA
HSC_GETSPEED

2) Call hsc 300 lib library instructions for programming

Since the HSC-02 module has been configured in the hardware configuration, you can directly
use instructions (HSC_GETCV, HSC_GETSPEED, HSC_STA) to read the speed, position, and
status of the module.

Network 1: This example uses HSC-GETCV, HSC-DETSTA, HSC-GETSPPED to read the
current position, state and speed of the motor.

SMO. 0 HSC_GETCY:FCO
I EN

simon_aDE]  sTabven
0{CH_ADE cvhvoioo

HSC_GETSTA: FC1
EN

Emn_mnl STARVEL
T{CH_ADR Hsc_STalveso

HEC_GETSFEED: FC
EH

E MOD_ALE. SThlvEZ
oCH ADE SPEED|vDzOn

v~ Tips
@ Using the high-speed counter that comes with the CPU, MOD_ADR should be 1 (the position of
the CPU in the rack in the hardware configuration).
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15.3

15.3.1

Debug and monitor program

1) Compile and download the program

Select "File" — "Save" to save the current configuration, and then select "PLC" — "Compile" to
compile the current project. if the compilation is successful, you can download it. Click "PLC" —
"Download" to download the program blocks and hardware configuration from the programming
device to H56-10.

8 6 & Mo

Rls]r s m2= - -

MEEB ¥XO5h ¢

Instructien V?Inter{ac Symbol Var Type  Data Type -
¥ Favorites . ~ & e EN IN BOOL
&5 Bit Logic compile oWwnload TEMP
:VE_ Clock TEMP
= 5 o hd
] Communication < < >

=

== Crvenaen

2) Debug program
After the program is downloaded successfully, put the PLC in the running mode, and then click

“OnLine”® to monitor the program status:

S:ﬂﬂ- D=DIH HSC_GETCY
i . | EH
s{mon_anr  sTabvEo=0
odCH_ATR cvlvoioo=-4813501
HSC_GETSTA
EN

34MOD_ATIE STARVEL=0
04CH_ADE  HSC_STARVESO=9

HSC_GETSFEED
EX

J4MOD_ATIE ETAFVBE=0
04 CH_ADE SFEEDLVDZ00=20300

The current speed (frequency) and current position of the motor can be obtained by monitoring
the above commands.
<Remarks> When the system fails, please refer to Chapter 5.8 CPU Fault Diagnosis

HSC Interrupt Example

The H56/H52 motion controller can generate interrupts by itself or by HSC module. This section
takes the HSC interrupt event CV=PV as an example to introduce how to connect interrupts,
enable interrupts, and determine whether the specific interrupt is the module or the CPU itself.

Hardware Config

® Create a new project in MagicWorks PLC, add H56-10 to the project, and then connect
H56-10 to PC by referring to 2.3 HW Config
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® Click to select the H56-10 in the MagicWorks PLC project view, and then double-click the
hardware configuration icon B in the right working window to enter the hardware configuration
interface.
® In the hardware configuration interface, add the power supply, CPU and required expansion
modules to the rack through the device catalog.

g File Edit PLC Tools View Windows Help

EEE 9l X060 M 25 e B Pa A

o | ] pwr-0z 0

1 | Hs6-006 1

2 | ] mT-00 2 (] INT-00

3 | [ A1s-04 2a12bit 3 [J AIR-04 4RTD

4 | ] Ac-08 sA*16bit 4 [Jam-osarc

5 | || AMs-06 4a1/28012bit 5_. AMS-06 4A1/2A0*12bit
& | ] oiT-0s D & [ Hsc-oz

7 | ] oim-18 1600 7 l HsC-02

s | ] ar-osaTc g [ Hsp-04

a |l ar-0441C a [ Ams-06 aa1/2a0%12bit
10 B Ais-04 aam1abit 10 Jjpar-osspoT

Instruction:

As shown in the figure above, there are two racks in the hardware configuration, namely No. 0
and No. 1, the CPU is located in the No. 1 slot of No. 0 rack, and the two HSC modules are
inserted into the No. 1 slot 6/ 7.

15.3.2  Example of interrupt program

As described in "Hardware Configuration" above, slots 6/7 of rack 1 each carry an HSC module.
The following takes HSC interrupt event CV=PV as an example to illustrate how to use HSC
interrupt.

Connection interrupt

As shown in the program in the following figure, the interrupt event code 12/13 (CV=PV interrupt
of HSCO/HSC1) is associated with the interrupt subroutine OB2 and OB3 respectively. When the
interrupt condition corresponding to the interrupt number is triggered, the corresponding interrupt
program will be executed.
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SHO. 1 FILL_H
: EH ENO

|

0418 OUT RyW2500
254

ATCH
EX ERD

|

024 IHT
174 EVHT

ATCH
EX ERD

|

OB34IHT
134 EVHT

(wm)

Enable interrupt
Interrupt program execution is enabled by the ENI instruction.

Determine the source of the specific interrupt

In the interrupt subroutines OB2 and OB3, according to the special memory SMW28 (double
word), determine the logical address of the module that generates the diagnostic interrupt (fault),
or the hardware interrupt.

As shown in the figure below, when the value of SMW28=16#0106, it means that the HSC
module in the No.6 slot on the No.1 rack is interrupted. When the value of SMW=16#0107, it
means that the No.7 slot on the No.1 rack HSC module of the slot is interrupted, when the value
of SMW=16#01, it means that the CPU on the Oth rack is interrupted.
Tips
It must be noted that the special memory SMW28 is a word, and the MOD_ADR module
address parameter is a byte. In the example below, SMW 16#0106 and MOD_ADR 16#16 are
the same module address.
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MO0 SHwza IHC_IW
| =1} EN EHD H
1640108
VIza36{IN OUT pymizess
HSC_300  FCO
EN
1G#IAMOD_AIE  sTAbvEza1n
1CH_ATR
164FCACTEL
50000004 Y
odcv
SMWZS THC_IW
| =1} N EHO H
1640107
VIz540{ 1N 0UT fyDiz540
HSC_300: FCO
EN
TeRLTIMOD_ATE  sTabveesin
TcH AR
164FC{CTRL
S000000{ BV
odcv
SMWZS THC_IW
| =1 | EN Ewof——)
16401
VIza44{IN OUT pyTiza44
HSC_300 FLO
EN
tegnilmon stk sTabvEzsLZ
1]CH_ATR
164FCACTERL
so00000{ BV
odcv
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Combined with the programming software magicworks PLC, this paper

introduces the electronic cam with shaft configuration of H56 / H52.

SRS Axis Wizard

CAM Wizard




Shaft and CAM

H56-10/H52-10 motion controller supports axis configuration and electronic cam, and can be
combined with the programming software MagicWorks PLC (V2.19 and above) for related
configuration.

16.1 AXxis Wizard

Select "Tools" -> "Axis Wizard" in the HW Config interface to configure the axis, as shown in the
figure below.

't HW Config - [PLC1 -- Projectl]

g8 Fle Edit PLC

B E e =

Toaols | View Windows Help

Setup HW Update... ;
Update C200 File... -
Import EDS Files ...

Import EtherCAT XML Files ...

(]
|=' Axis Wizard
1 | @& | Cam Wizard

The axis configuration wizard interface is as follows:

' Axis Config Wizard

Axis Config hxis Group Confiz

< Pulse Axis

Coordinate | Comversion I Speed I Limit I Homing I I/0 Mapping

= Communication Axis
& Virtual Axis
B EtherCAT Slave Module...

Hardware Config

Tevice Hame fxiz Humber

Rack number Slot Humber

B Encoder Axis
Charmels

Coordinate

fxis Type:

Linear Aris

Modulo value:

360

Motor direction effective level:

Low Level

Encoder Seurce
High—Speed Counter (HSC)
Address Mapping

Flease Select a HSC Channel.

Please enter an appropriste mapping address.

¥I -

Finish | [ cancel

v Tips

_@_ 1. The total number of axes configured for all axes in the axis configuration is up to 64, and the
number of single-type axes is up to 64.
2. In the PLC program, the current status of the axis can be obtained through the command
MC_Readstatus. if you want to obtain the axis communication status, directly call SMB400,
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SMB401 and SMB402.

[ Coordinate ]

v - Pulse Axis Coordinate | Comversion | Speed | Limit | Homing
< pulseAxis_0:0
Communication Axis

Hardware Config

® Virtual Axis Device Hame: [ouloohis o doris Humber: [
B EtherCAT Slave Module... Rack number: [ Slot Wumber: [
B Encoder Axis Chamnels: |

Coordinate

Axis Type:

Linear Axis .

Modulo value:

1
Motor direction effective level:

| Low Level - |

® Hardware config: "Device Name" is the name of the axis when the axis is added. "Axis
Number" is the sequence ID of the axis addition, which cannot be modified, and increases
sequentially with the addition of the axis. If an axis is deleted, the newly added axis number
is the axis number of the last deleted axis. "Rack Number" and "Slot Number" are the Rack
number and Slot number of the corresponding HSP module of the axis. "Channel" is the
channel number of the axis corresponding to the HSP module, the range is 0 ~ 3 (only the
Pulse axis and EtherCAT slave module axis have channel options).

® Coordinate: "Axis Type" can choose "Linear Axis" or "Rotation Axis". For the reciprocating
mechanism of the screw type, the stroke is limited, and you need to know its absolute
position within the range of the screw stroke. At this time, select " "Linear Axis" is better. if it
is a single-direction type of Rotation Axis, linear mode is prone to position counting overflow
and calculation errors, so it is better to choose " Rotation Axis". The remaining options are
not selectable by default. "Motor direction effective level” can be "Low level” or "High level".

[ Conversion ]

Coordinate Comversion | Speed I Limit Homing

Dimensional Conversion

In this page, von will zet the dimension converszion and the wnit of the awis, Flease follow the
prompts to set.

| 1310?2| inerements (=» metor twns |1 |

| 1| motor twns ¢=» gear ocutput twrns |1 |

| 1| gear output twrnz ¢=> uintz in application |10 |

Velocity ramp type

Fleaze select the appropriate acceleration mode for the axis as required
O] Trapezoldal

O Quadratic

) sin"z

In the "Conversion" interface, you can set the type of dimension conversion and rate change
according to the prompts. Set the "units in application" to 360, when the program command
requires the servo to run 1 unit, the gear end will select 1/360 circle (axis movement 1 degree),
and the servo motor end will rotate 5*1/360 circle (motor rotates 5 degrees), and so on. After
setting the corresponding parameters (electronic gear ratio) according to the actual mechanical
structure, the distance command can be input according to the physical unit of the movement
distance of the application system, making the parameter control intuitive and easy to
understand.
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<Remarks> If any variable of the dimension conversion takes a negative value, the motor
direction is opposite to the default direction.

Example: After the servo motor is mechanically decelerated by the reducer 4:1, it drives the lead
screw with a lead of 5.5mm, that is, when the lead screw rotates once, the screw slide moves
5.5mm. The dimension conversion settings are as follows:

Dimenzional Comrersion

In thiz page, wou will =zet the dimenszion conver=zion and the unit of the arxiz, Fleaze follow the
prompts to =zet.

| 1310?2| increments (= motor turns |1 |

| 4| motor turns {==» gear output turns |1 |

| ml zear output turnz ¢=> uintz in application |55 |

The set dimension can be used as the dimension of the physical parameters of the MC control
instruction. Download the above settings to the program block and program the workpiece to
move to 5.5mm coordinates. The unit of position naming is the physical coordinate unit of the
equipment. The program example is as follows:

s:.m. D:DIN C_Movehbso ™ FCJ
| . I EN
MO, 0=0H
| . I Execute
O hxis Tomef¥111, B=0F
Y¥D150=5. 54{Fos Buzy}p¥111. T=0FF
VDI154=55, D4 Vel Abort F¥130. 0=0FF
100, 04 hee Err¥130. 1=0FF
100. 04 Dec ErrIdfv132=0
04 Bufferlt™
14Directi™

[ Speed ]
Coordinate I Conversion | Speed Limit | Homing

The Maximum motor Speed used (MAX_SPEED):

4000000 |

The Minimum motor Speed used (NIN_SPEED):
[ |
Start/Stop Speed

I |

Harimum keceleration

(10000000 |

Hinimum keceleration

It |
On this page, you can set The Maximum/Minimum Speed, Stop/Start Speed, and Maximum
Acceleration and Minimum Acceleration of the motor. During the program running, if the set

speed exceeds the configuration setting, the command will alarm. The error code is as follows:

Errorcode describe
5 The speed is too small (greater than the minimum speed)
6 The speed is too large (greater than the maximum speed)
7 Acceleration is too small
8 Too much acceleration
9 Deceleration is too small
10 Deceleration too much
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[ Limit ]
| Coordinate I Conversion I Speed Limit | Homing |
Fositive Limit I:‘ Hegative Limit
Fositive Input: |IEI.1 | Hegative Input: |I0.0
Effective Lavel: |Low - Effective Level: |Low
Software Limit Errer and Limit reaction
Positive Limit: |1000 Stop Mode: Stop Immediately -
Deceleration: 100000

Hegative Limit: |0 . .
Mazimum distance: (100

Check "Positive Limit" and "Negative Limit" to modify the setting of positive/negative input, and
select "High" or "Low " for "Effective Level". Check "Software Limit" "Position" can modify the
positive/negative limit value. The "Stop Mode" of "Error and Limit Response" can choose "Stop
Immediately " or "Deceleration Stop".

[ Homing ]

| Coordinate I Conwversion Speed Limit Heming |

In this page, wou will set axis to the homing mode,
please according to the requirements setting

|1? —%E LS without Index Fulse -

HE:positive direction LS:limit switch
—VE:negative direction HS homing switch

Seek Spead —
Creep Speed

Negative Limit Switch '_l_._

D Use homing switch

Homing switeh =ignal: |I0.2

Aotive Llevel: Hizh
Search Speed: |IDDD |
Crawling Speed: |IDD |

Homing Accelerated: |IDDDDD |

On this page, you can configure the Homing mode of the axis. This configuration is only
supported by the pulse axis. Select the drop-down option to view the return mode. There are 15
return modes to choose from.

Refer to chapter G.6 Introduction to the home function for the specific application of the
back-to-origin function

[ I/O Mapping ]
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| Coordinate | Conversion I Speed I Limit | I/0 Mapping

Suto Mapping
Inputs:
Cycle Object Object value Address Type ~
1 status word (in.wStatusWord) 16#6041:16#00 (V20 UINT
2  actual position (diActPosition) 16#6064:16%00 V22 DINT
3 actual velocity (diActVelocity) 16#606C: 16300 V26 DINT
4 actual torque (wActTorque) 16#6077:16%00 V30 NT
5 |Modes of operation display (OP) | 16#6061:16%00 | V32 NT
6 digital inputs (in.dwDigitallnputs) | 16#60FD:16%00 V44 UDINT
7 Touch Probe Status 16#60B89:16%#00 V34 UINT
8 Touch Probe 1 rising edge 16#60BA:16#00 | V36 DINT
n T. b O b £a10 | A 8480 ASH#00 VAN DIKIT h
Outputs:
Cycle Object Object value Address Type -~
1 Contro/Word (outwControlWo... | 16#6040:16300 | VO UINT
2 set position (diSetPosition) 16#607A:16#00 | V2 DINT
3 set velocity (diSetVelocity) 16#60FF:16#00 |V12 DINT
4 set torque (wsetTorque) 16#6071:16#00 | VG NT
5 Modes of operation (OP) 16#6060:16#00 V18 NT
& Touch Probe Function 16#60B8:16#00 V16 UINT
7 Add velocity value 16#60B1:163#00 | "
8 Add torque value 16#60B2:163#00 | "
3 P o 16#ANTEARENN |\ LICHRIT v

This configuration is only supported by Communication axis and EtherCAT slave axis. If you
check "Auto Mapping" on this page, the input and output cannot be modified. It is recommended
to check, because the servo index address of the axis with and without CAI402 is different.

16.1.1

Axis Wizard

1. Pulse Axis configuration

Before adding the Pulse Axis, you need to add the motion control module "HSP-04" to the rack
where the master is located, as shown in the figure below:
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s Miew W H
S d ¥ OO0 M a5 e B Pe N

Device Catalog F X

-~
Drind: [ || i3 ||DDWN|

~ (I3 CTH3 H56-10052 ~
B vio
> [3 Hs2-006
3 F™ 300
~ [ Motion Control Madules
HSC-02
~ [ INT 300
B InNT-00
3 Pwr 200
v B PwR-02
> ~ (1 RACK 300

<[]
F‘l;‘station B Rail
o]

ED
=

<

<

2om - ®m M WM

<

3 sMm 300

~ -
0 Rack (0) RACK 0 Al-300 v

-
Froduct Hame:A3W EtherCAT ¥1.10

Vendor Fame:COTEUST

Device Type: EtherCAT Slave

Vendor ID:#x93

Froduct Code:#=00003000

Revizion Humber:i#x00000000

Information: EtherCAT Slave imported from Slave XML:

Type Name

0 EtherCAT BUS EtherCAT BUS (0]

3 >

If "HSP-04" is not added, the following prompt will appear when you add a Pulse Axis in the Axis
Wizard:

' Axis Config Wizard

There are no pulse devices can be used, please insert a new pulse
module to the hardware configuration first.

After completing the above configuration, select "Tools" -> "Axis Wizard" in the HW Config
interface to configure the axis,, right-click on the Pulse Axis in the Axis Wizard Config interface to
choose to add an axis, the axis hame can be changed freely, click "OK" to successfully add the

axis, as shown below Show:

Axis Config | Ahxiz Gronp Config |

+ Pul — ][ Please zelect a device in the hardvare configuration
uise invut for this hxi
- e | as imout for this kxis.
omn) Rack:0, 5lot:4, Module HSP—4, Channel:0 -
v @ Virtua| #§ |Delete Axis axis Hane: |
& yri Propeﬂy fxis Fumber: |U .
. Ether Default G | 0K || Cancel |
B Encoc etault Current

Right-click and select the added axis, you can choose to delete the axis, as shown in the figure
below:
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bxiz Confiz | bhxis Group Config |

* - Pulse Axis Coordinate
- pulsefxis o0
~» Communicatiq T | Add Axis
> @ Virtual Axis | #§ | Delete Axis
B8 EtherCAT Sla Property
B Encoder Axis

Default Current

Tip:
One HSP module can add 4 pulse axes. If you need to add more pulse axes, you need to add
HSP modules in the rack.

The added pulse axis interface is as follows:

*'1 Auis Config Wizard -- pulsedud

friz Config fxis Group Config

Ve Pulse Axis Coordinate | Conversion | Speed | Limit | Homing
b pulsefuis_(:0

e pulsehxis_1:2

|4 pulsehxis_2:3

—= Communication Axis Rack mumber: [y Slot Humber: 4

» @ \irtual Axis

Hardware Config

Device Name: pulsedniz 2 doiz Humber: |5

Charmels=: 5
@ EtherCAT Slave Module...
B Encoder Axis Coordinate
Axis Type:
Linear fxis -
Modulo value:

1

€

Moter direction effective level:

Low Level -

[Tom] [ ]

If you need to use Homing function, click "Homing", select the Homing mode (a total of 15
Homing modes), check the "Use homing switch", set the Homing parameters.
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Axiz Config Axis Group Config

“ L Pulse Axis | Coordinate I Conversion | Speed I Limit | Homing |
- pulsefuis_:0
4 pulsefxis_1:2
“- pulsefxis_2:3
% Communication Axis
> ’ Virtual Axis +¥E:pozitive direction IS:limit switch
B EtherCAT Slave Module... —VE: negative direction HS: homing switch
B Encoder Axis

In this page, wou will set axis to the homing mode,
pleaze according to the requirements setting.

Ill? —VE LS w#ithout Index Pulse 'I

Seek Speed
Creep Speed

Nezative Limit Sutch—.'—l_i_

[#] Use homing =witch

Homing switch signal: |IEI.2

hotive level: |]{igh

Search Speed: |IDDD

Crawling Speed: |IDD

Homing Aocelerated: |IDDDUD

| Finish | | Cangel

2. Communication Axis configuration
1) Right-click the H56 on the rack, select "Properties”  "EtherCAT", and click "Use EtherCAT "
on the page.

*'1 HW Config - [PLC1 -- Project1]

Bl File Edit PLC Tools View Windows Help

EEBE ©@d X80 & 245 b

”~

[

{0} RACK
36 | Cut Ctrl+X
2
5 ® | Copy Ctrl+C
i
A I HSP-04 T4 | Paste Ctrl+V
& Diagnosis
[}
5 Delete
8 Properties... Ctrl+R
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%— CPU EtherCAT

D General Tou can configure parameters for the EtherCAT port integrated in the CFU

] Commlumcatlon Ports
[0 Retentive Ranges
[0 Password [W] Use EtherCAT

[ Background Time
Task Interval(1-100 ms) (2 |5
[ SOE Configurations

[] Extend Fus Clock C-- [] Engble Redundancy
[] Svme Window Mond tor

[0 CAMNopen Master

[0 Address

[0 Input Filter

[0 High-speed Counter
[0 opc uA

Syne Window |1

Configuration must be downloaded before taking effect. | | Cancal | |Default Alll | Help

2) After confirming, you can see "EtherCAT BUS" on the Hardware Configuration interface, click
on the right "EtherCAT", select the slave and drag the slave under "EtherCAT BUS".

'\ HW Config - [PLC1 -- Project1]

Ele Edit PLC Tools Miew Windows Help

EEBE Q@ ¥X5050H B 2425 e B Pa A

Device Catalog 5 X

it [
(0 RACK ~ M CANopen
> [ Slave
~ M EtherCAT
~ (23 Slave
B 43N Ether...
B A4N Ether...
B H1A Ether...
B EtherCATS..
> M CO-TRUST 300

m# (0) RACK

Module Order number Firmware

I ;610052 0... Froduct Hame: A3N

EtherCAT ¥1.10

Vendor Wame:COTRUST

Device Type: EtherCAT
Slave

Vendor ID:#:x99

Product Code:#:x00003000
Revision

Humber : #:x00000000
Information: EtherCAT v

f Hsp-04 CTH3 HSP-04051
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S b E B Pa K

Device Catalog 5 X

{0) RACK ~ M CANopen

>
EtherCaT BUS 8 slave
. H56-006 _-:-:r:-:-:-:-:-:-:-:-:-:-:-:-:-:l ~ W EtherCAT

h——— v (3 Slave

|
B 24N Ether...
B H1A Ether...
A3N V110 B EtherCATS...
> M CO-TRUST 300

[ E

J Hsp-02

DOOIG}:U‘I»P-LAJN'—‘D

<] >
3) After completing the above configuration, Select "Tools" -> "Axis Wizard" in the HW Config
interface to configure the axis, double-click "Communication Axis" in the axis wizard
configuration interface to add a communication axis, and then select the input device for the axis.
The optional device is the hardware group The slave added in the state. "Axis hame" can be
modified, click "OK" to complete the addition.

Fleaze =zelect a device i1n the hardwars contiguration
as input for this Axis.

Rack 0,5lct 1, Hode 2, Module AZH EtherCAT ¥1.10 L4

iz Name: | communi cationdxiz 0 |

hxiz Humber: |2

Note: A slave can only add one communication axis correspondingly.
4) Th communication axis interface is as follows:

ris Config | hwis Group Comfiz

5 b Pulse Axis Coordinate | Conversion | Speed | Limit | L/0 Mapping |

~ - Communication Axis

Herdware Config
=% communicationAxis_..

Derice Name: hais Number: [

> @ Virtual Axis communi sationfiis 0
B EtherCAT Slave Module... Back rumber: |g Slot Fumber: [;
B Encoder Axis Hode 10: |5
Coordinate
horis Type:
Linesr Axis .
Modulo walue:
1 :

Motor direction effective level:

Low Level -
faa | [ o
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5) If you need to use the driver to homing (MC_Home instruction), you need to configure the
homing method 16#6098:0 and Speed during search for switch 16#6099:1, Speed during
search for zero 16#6099:2, the operation is as follows:

Double-click the slave connected under "EtherCAT BUS", the EtherCAT configuration interface
appears.

Bl Fil= Edit PLC Tools View Windows Help !En
EEB8 ok x5 6 & 25 re B @28 X

Tevice Catalog = X

fal
e [ ][]

~ M CANopen
> [ Slave

B Hs6-006 EtherCAT EUS
_I—-:—:r:-:-:—:—:-:—:—:—:-:—:—:-:l w . EtherCAT
v [ Slave

- B2 A3n ety B A3N Ether...
HSP-04
g%ﬁ B A4N Ether...
LoF  Es) B H1A Ether...
A3N V110 B EtherCAT 5.
> W CO-TRUST 300

(0) RACE

AI!IG}U‘I»P-&JNHD

IE“E‘EtherCAT gl

NODE 1D Madule Name Order Mumber Firmware
A3N EtherCAT V1.10 1

(R

Product Hame:ASH ~
EtherCaAT ¥1.10

Vender Name:COTRUST

Tevice Type: EtherCAT
Slave

Vendor ID:#x39

Product Code:#:x00003000
Revision

€ ¥ | | Humber : #::00000000 hd

Slave | Expert Frocess Data I Frocess Data I Startup Farameter I I/0 Mapping I Modules

I Device Hame: [A3H EtherTAT V1,10 | Devics Type: [430 EtherCaT V1,10 | (7 asmzed slave

D Check Vendor ID
[] check Froduct ID
Distributed Clock

Symell
Cycle Timefus) |2000 *

[ symel

Cycle Timefus) |2000

<z |«

Shift Timelus) |0

Enable Expert Settings | 0K | | Cancel | | Help |

6) Click "Enable Expert Settings", right-click and insert the parameters 16#6098:0 (homing
mothod), 16#6099:1 (Speed during search for switch), 16#6099:2 (Speed during search for
Zero).
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Slave Expert Frocess Data Frocess Data I Startup Farameter | I/0 Mapping I Modules

Syne Manager FID List

SM i Type Index i Name

10 MBoxOut [1]16#1600 Outputs
21 MBoxln 2 16#1601 Qutputs
32 Outputs 3 16#1602 Qutputs
[4]2 Inputs 4 16%1603

5 16#1A00 Inputs

6 16#1A01 Inputs

7 16#1A02 Inputs

8 16#1A03

<]

FI0 Assigmment FI0 CONTENT 16#1600

1 ¥ 16#1A00 Index i Name Ty
2 16%#1A01 exclude by 16%1a00 ﬂ16—#6040:0 e ! UINT

3 16#1A02 exclude by 16%¥1a00 b 16#607A:0 target position DINT

4 [ 16%1A03 |2 16#6071:0 target torque  INT

4 16#607F:0 max profile v... UDINT
5 16#60FF:0 target velocity DINT
|6 16#60B8:0 touch probe f... UINT

7 16#6060:0 18 Mode of ope... INT

5 2 Right click to insert 16#6098:0,

1

[#] Enable Expert Settings I [ o || camead || melp

Insert Parameter

Index:Sublndex MName Default
16#2144:0 324 Given spe...
16#2166:0 358 Given tor...
16#6040:0  controlword
16#6041:0  statusword
16#6060:0 Mode of oper..
16#6071:0  target torque
16#607A:0 target position
16#607FR0  max profile ve...
16#6083:0 profile acceler...
16#6084:0 profile decele...
16#60853:0  quick stop ac...
16#6098:0 | homing method

» 16#609%:0 Homing speeds
16#60BB:0  touch probe fun
16#60FR0  target velocity

Hame |homing method

Index |1646098 o] Sub Index |1640

Data Type |UINT r| Bit Length 15

3. Virtual axis configuration

In the Axis Config Wizard interface, right-click the "Virtual Axis" and select Add axis. In the
following interface that pops up, you can choose to modify the axis name, and click "OK" to
complete the virtual axis addition.
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Fleaze select a device in the hardware contisuwration
az inout for this Awis.

Ho Device

faris Name: |vritualhxi5_|:l
A1z Humber: |1

A1z Config Axiz Group Confiz

¥ e Pulse Axis Coordinate | Conversion | Speed | Limit |
- pulsehxis_0:0
= Communication Axis

& yritualfxis_0:1 Operation Task:

B EtherCAT Slave Module...
B Encoder Axis Coordinate
Axis Type:

Hardware Config

|Linear hais
Module value:
[t

Motor direction effective lewel:

|Low Level

4. EtherCAT Slave Module Axis configuration

Before adding the EtherCAT slave module axis, you need to add the EtherCAT slave in the
hardware configuration interface first, and choose to configure the HSP module for the added
EtherCAT slave. As shown below:
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5 b B P4 N

| Device Catalog 0 X
|:Find | [ [ ]
> M CANopen ~
~ M EtherCAT
~ [0 Slave
B 43N EtherCAT V1.10
B 44N EtherCAT V1.30
B H1A EtherCAT Drivel...
_—-li EtherCAT Slave I
~ M CO-TRUST 300
» [ cp300
v [ cpu 300
> ([ H35-006 L
> (1 H36-006
. > ([ 139-006
<] > > [ H31-006
[¢m][m)station > [ H32-006
~ [ Hs6-006
Configed Module Available M ™ ~ (I3 CTH3 H56-10052
i vio v

. CTHS WE6-10052 ~
13 Analog Input 8 Ch 16Bit(AIR 2B6+442 BB program memory, 1024KE

. data space, 32KF retentive data
14 Analog Input 8 Ch 16Bit(AIT wpace, single FFT /Fport, 1

1 HSP-04 (H5P-04) 12 Analog Input 8 Ch 16Bit{AI\

15 Analog Output 4 Ch,12Bit (4 Ethernet interface, 1 CAN
interface, 1 USE interface.
16 Analog Output 08 Ch,12Bit Support EtherCAT master, =zupport up
. to 64 slaves.
dOLI ble CIICk 17 HSP-04 (HSP-04) Supports expansion of up to 4
18 HSC-02 (HSC-02) v I

Support CANopen master.
+ 10 T and & HIC

Right-click on the "EtherCAT Slave Module Axis" in the "Axis Wizard" and select "Add Axis", After
naming, click "OK" to complete the addition.

Fleazse select a device in the hardware contiguration
az input for thiz Awis.

EtherCAT BUS Hode 3, Module 1, HSF—04 Chanmels 1

hxis Hame: |I therCatha

hxiz Humber: |3

The added EtherCAT slave module axis is as follows:
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hxis Config hxis Group Config

> 4 Pulse Axis Coordinate | Conversion I Speed Limit I I1/0 Mapping ‘
—= Communication Axis
& Virtual Axis
~ @@ EtherCAT Slave Module...
B EtherCatAxis_0:3 Hode ID: |3 Slave Index: ‘1
B EtherCathxis_1:4 Channels
B EtherCatAxis_2:5
> W Encoder Axis Coordinate

Hardware Config

Device Name: |Et}|erCatAxis_2 hxis Humber: ‘5

:|3

Axis Type:

|Linear buis
Modulo value:
[t

Motor direction effective level:

| Low Level

5. Encoder Axis configuration

feeis Config | fris Group Confiz |

b e Pulse Awis Coordinate | Conversion |
—% Communication Axis
& Virtual Axis Davice Hane: : pxis Hunber:
B EtherCAT Slave Module... Fries Tene hE SR

~ [ Encoder Axis

B EncoderAxis 0:2

Hardware Config

Coordinate

iz Type:

|Linear hxis
Modulo value:
1

Encoder Source

@ HighSpeed Counter (HSC)
() Addvess Mapping

Flease Select a HSC Chanmel.
|HE6-006 Local Chanmel:HSCO

Flease enter an appropriate mapping address.

[v0 -||1oo0

Default A1l Finizh
|

224



CTH300 H5X-10 motion controller User Manual

Add Encoder Axis. Under the "Encoder Source" option, select the corresponding encoder for the

axis, and you can choose to enter the corresponding mapping address (default V area) to
determine the encoder.

16.1.2  Axis t Group Configuration
The axis group configuration is about to configure two or three groups of axes freely in the form

of axis groups. Right-click "Add axis group" to add the axis group in the "Axis group
configuration".

al

—_—

bxis Config hxis Group Config

|l’ Axis Group | . .
|-|- Add Axis Grou |
#’ | Delete Axis Group

Axis Group Config -- Group 0

The axis group configuration is as follows:

hxiz Group Config
v & Auis Group hxis Group Base Confiz:
Group_ 0 )
hxis Grouwp ID: 0
i e T
Cperation Task
hoceleration Tode
Please select the axis that constitutes
the differential axis group:
Logic Axis Constitute Axis

1 Axis AD pulsehxis_0
2 Axis A1 pulselxis_1
3 Axis A2 [
4 Axis A3 e
5 Axis A4 e
6 Axis AS e

Default ALl [ Finish | [ cancel |

® "Axis group Basic Config": "Axis group ID" cannot be changed, "Axis group type" includes
"2-axis Gantry" or "3-axis Gantry", Corresponding to two or three groups of "constitute axis ".
"Operation Task" can be "Pulse" or "EtherCAT". "Acceleration mode" can be "trapezoidal”,
"sin*2" and "quadratic".

® "Logical Axis": There are six groups by default and cannot be changed.

® "Constitute Axis": "2-axis Gantry " corresponds to two component axes, and "3-axis Gantry"
corresponds to three component axes. You can choose "pulse axis" or "virtual axis".
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16.2

CAM Wizard

In the electronic cam editor, the electronic cam disc function (or cam switch) can be realized in
the form of graphics or list. When the code is generated according to the relevant application,
various global data structures (CAM data) will be created, which can Accessed by IEC programs.
In the hardware configuration interface, select "Tools"— "Electronic Cam Wizard" to configure
the electronic cam.

View Windows Help !EH

45 Fle Edit  Insert

% 2« 5 b m 0o &= »

OB 0O @&

w [ .
o Projectl
e 1 = B B
" H56-006 MLFE .. (RS La e WY T
@ Program Bl... = -
&) Symbol Table - 2 =
e
_;EJ Stlatus Chart Progra... Symb...
= InitV Data ...
i85 Cross Refer... T
%] Wizards ; ; : :
> @ cTue File Edit PLC | Toals | View Windows Help -|g|%
v ﬁJquaa =] = 3 Setup HW Update... P B B PE A
(28 Progra... Update €200 File.. ,
% Symbol ... ] EDS Fi || Device Catalog 5 X
= mpol les ... K
'.D? Cross R... Find: 3
% Wizards Import EtherCAT XML Files ... l:l
> N CAMNopen
o L | Axis Wizard 4 > M EtherCAT
} W06 . S fmcems || > W co-TRUST 300
Right click "CAM" to insert a new CAM:
w |E A 1 [ &
|+ Insert New CAM |
Copy
Paste

#& | Remove CAM

After successfully inserting the CAM, select "Symbol Table" on the project manager interface to
see the newly added CAM.
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* Project Manager - [Project] -- C:/Users/ganm665/Deskto...

0% File Edit

Insert PLC Tools

DE 856 KM@

s

View Windows Help

A v b m

v (G Projectl

~ il rLc1

~ [l H56-006 MLFB ...

>
w

e
==l
Py
=l
=
(s8]
a0
I
i
i

Program Bl...

=@
o
=3
c
w0
(]
o
o
-+

Init V Data ...
Cross Refer...
Wizards

CT LIB1

CT LIB2

m‘ Progra...

=" Symbal ...
fj;? Cross R..

¥ Wizards

Click "CAMO_SYM" to view the symbol address of the corresponding CAM.

E Symbol Editor - [CAMO_SYM -- Project1\PLC1]

(1 Symbol Table Edit Insert View Window Help !En
OB B = R L RV, V4
tat symbol address comments
1 This symbol Table start from VB1000
2 CAMO _xStart VD1000 The starting Point of Coordinates the X-Axis
3 CAMO_xEnd VD1004 The ending Point of Coordinates the X-Axis
4 CAMO _yStart VD1008 The starting Point of Coordinates the Y-Axis
5 CAMO_yEnd vD1012 The ending Point of Coordinates the ¥-Auxis
6 CAMO_elementMum VW1016 element Count
7 CAMO Dx 0 VD1018
8 CAMO_Dy 0 VD1022
9 CAMO Dv 0 VD1026
10 CAMO _Da 0 VD1030
1 CAMO Dx 1 VD1034
12 CAMO Dy 1 VD1038
13 CAMO_Dv 1 VD1042
14 CAMO Da 1 VD1046
15 CAMO_Dx 2 VD1050
16 CAMO_Dy 2 VD1054
17 CAMO_Dv 2 VD1058
18 CAMO Da 2 VD1062
19 CAMO Dx 3 VD1066
20 CAMO Dy 3 VD1070
21 CAMO Dv 3 VD1074
22 CAMO Da_3 VD078
Ready Row 1, Column 1 INS

After inserting the CAM, the configuration interface is shown below.
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v CAM Base Config | CAM | CAM Table |
CAM_O Baze Config
CAM Fame: [CANLD | cie 10: [0 |
Master start position: |U |h{aster end position: |360 |
Slave start position: |U | Slave end position: |360 |
DPeriodic transition Feriod: |360

Compile Format
Folymomi 2l (XYVA)
D One Dimenzional point array Element: |128

D Two Dimenzional point array

Generate Option
futo Mapping
Start Addressz: |VE100O

Finich | | Cancel

[ Base Config ]

® "Base Config": The user can modify the "Cam name" and the start and end positions of the
master and slave (the position of the master corresponds to the abscissa in the CAM graph,
and the position of the slave corresponds to the ordinate in the CAM graph), check "Periodic
change”, the graph in CAM will change periodically, and the end position of the master is the
period.

® "Compile Format": Check "Polynomial (XYVA)", CAM will display the horizontal and vertical
coordinates, speed and acceleration status in the status table with the symbols of x, vy, a,
and v. Currently, it does not support "One Dimensional point array" and "Two Dimensional
point array".

® "Generate Options": Check "Auto Mapping" to set the default starting address to VB1000.
Uncheck, you can modify the start address, which corresponds to the start address in the
symbol table.

The starting address of the cam data is specified in the basic configuration. After configuration, a

data block will be generated (the function is temporarily not implemented), or the starting address

(V memory, symbol table) will be specified. A block of memory after the start address stores CAM

table data. When the polynomial mode is selected for the cam table, the data records are as

follows:
Number Name Type Remark
1 STRUCT
2 xStart REAL The starting point of the X axis
3 XEnd REAL X coordinate endpoint
4 yStart REAL The Y coordinate starts
5 yEnd REAL Y-coordinate endpoint
6 nElements WORD Number of elements
7 dXxo REAL The 0th x-coordinate
8 dYo REAL The Oth y-coordinate
9 dvo REAL The zero point velocity
10 dAO REAL Acceleration at the Oth point
11 dx1 REAL The Oth x-coordinate
12 dyl REAL The Oth y-coordinate
13 dvi REAL The zero point velocity
14 dAl REAL
15 dx2 REAL
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END_STRUCT

The user can modify the data in the memory to change the cam table data. After modifying the
data, call MC_CamTableSelect to notify the PLC of the change in the cam table data. If the
system is in the running of the cyclic cam table at this time, the changed data will be in the next
cam cycle to take effect, if it needs to take effect immediately, call the MC_Camin instruction
immediately after calling MC_CamTableSelect.

Cam Offset and Scaling:

The position of the spindle input transformation is made according to the following formula, and
the transformed X is the output of the cam:

Calculation formula: X=MasterScaling*MasterPosition+MasterOffset

Therefore, if the ratio of the main shaft is greater than 1, the cam will run at a higher rate, and if
the ratio is less than 1, the speed will be reduced accordingly.

Slave Offset, SlaveScaling:

Calculation formula: Y=SlaveScaling*CAM(X)+SlaveOffset

If SlaveScaling > 1 causes a stretch of the cam effect, the range of the slave axis will increase; if
SlaveScaling < 1 it will cause a shrink.

[cAm]

This page displays the relationship between "master position" and "slave position", "slave
velocity" and "slave acceleration" in the form of a graph. The maximum value of the “master
position” on the abscissa corresponds to the setting value of the “master end position” on the
“basic configuration” interface, and the maximum value of the “slave position” on the ordinate
corresponds to the setting value of the “slave end position” on the “basic configuration” interface.
Click the red node to drag it.

v CAM | Baze Config | CAM | CAM Table |

CAM_0 -
=Y Y
g E300
-2 EZER
S Fzon
2 E 150
a2
o EED
ERT
o
l
[ Y
SELER
EEy o e/
o E0.T5
= E0E
A \.
be] !nhon
=
HED.0Z
% E0.01 ;
= £l & L ] &
& f-0.01
5 E-0.02
o E0.03 e o
B Ll
20 50 100 180 200 250 300 380
w master position [u]

[s885. 0069] [Eim ] [ cma
[CAM Table]
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This page corresponds to displaying the information of the red nodes in the curve graph of the

CAM. A red node corresponds to a set of data. Click "+ t0 add a new node, and click |38 1o
delete the added node. Double-click the corresponding value of "X, Y, V, A" to modify it manually.

| Baze Config | CaM | CAM Table |

X ¥ W A ] Segment Type min(Position) max(Position) max(|Velocity])] max(|Acceleration])
1] 100 0 O O

Poly3 90.708 120 1 0.025
[ 120 1201 0 0

Polys 120 240 1 0
@240 240 1 0 o

Poly3 240 360 1512 0.033

360 360 0 O O

Finizh | | Cancel
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This section introduces the specific application of C language programming

of H56/H52 combined with the programming software MagicWorks PLC

C language programming steps in Magicworks PLC

Basics of C language
‘Operators and Expressions

For loop Statement

[f¥) selectsatemens

isHs8  Introduction to “libplc300.a” library




C language program

C function programming language is an upgrade and enhancement of MagicWorks PLC software
functions. On the basis of the original ladder diagram and STL two programming languages, C
function programming is allowed to work together with the ladder diagram and other
programming languages. Using C language to write function blocks can enhance the readability
and maintainability of the program. At the same time, the rich operation functions of C language
can realize various calling functions, which saves the internal space and improves the
programming efficiency. Currently H56-10/H52-10/H36-01/H32-01 supports C function
programming language.

This chapter introduces the use of C language programming functions of MagicWorks PLC. The
specific contents are as follows:

B C language programming steps in Magicworks PLC
B C language foundation

B Operators and expressions

| for loop statement

B Select statement

B Introduction of libplc300.a library

17.1 C language Programming Steps in Magicworks PLC
1. Create a new project in MagicWorks PLC, select "Program block", right-click on the blank

space, and select "Insert New Object” — "C Program Block".

* Project Manager - [Project] -- C:/Users/ganm665/Desktop/Projectl]

2. Edit the properties of the C program. The symbol name defined here will automatically be used
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7% Fle Edit Insert PLC Tools View Windows Help !En
e xO0bh B a5 e hEEsm g a80
v @7 Projectl j]'
v il pLct OB1(MAIN)
~ FHll Hs6-006 MLFE 10052
=- Program Block
@] Symbol Table Open Object Ctrl+Alt+0
&2 Status Chart
& InitV Data Blg 96 | Cut o
i;‘ Cross Referer |i| Copy Crl+C
w1 Wizards "y | Paste Crl+V
i cTue Delet Del
v i cTuBz i c
-
&8 Program B goject Al Ctrl+A
E Symbol Ta
i Cross Refe Rename F2
¥ Wizards
| Insert New Object 4 PLC Station...
m Compile Symbaol Table
[b Recompile Program Block Organization Block
¥ Download... Ctrl+D Function Block
Fungti
Library Memary... Hneten
Data Block
Object Properties... Alt+Return T EnEtan
Init V Data Block
Status Chart
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as the C function name. It is recommended not to define it in Chinese. When copying the code,
the symbol name of the CF block must be the same as the C language function name, otherwise
it will not be executed. If the engineer wants to protect the code, he can also refer to the following
steps to increase the password protection.

* Properties - C Function

General Frotection

Fame:

Author:

Symbolic Hame:

Symbol Comment:

Storage
Location of

project: C: lzers/zarmfEE, Tesktop/Projectl /FLLCL

Date Created:  2021.10.28 16:35:07
Last Modified:  2021.10.29 18:35:07

[fwa] [ ]

Frotection

You may choose password—protect the object, the content in a
password—protect object 1z not wisible or editable.

[#] Fassword-Frotect this chiject

Paszword: || |

Verify: | |

(o] [Hetr ]

3. After the function is created successfully, you can see CFO in the program block.
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* Project Manager - [Project] -- C:/Users/ganm665/Desktop/Projec...

Insert PLC Tools Miew Windows Help
#0023 245 pw 0=

QB1(MAIN)

v “ H56-006 MLFB 10052
Symbol Table
Status Chart

Init V Data Block
Cross Reference

EPEpopEPEp

Wizards

> i@ cTuet

~ @ cTuB2
[4® Program Block
= Symbol Table
o Cross Reference

8 Wizards

4. Double-click CFO to enter the C function for programming. MagicWorks PLC will add the
following three header files by default after creating CFO.

I fle Edit Insert PLC View Debug Windows Help

DEEB ¥xO060 ¢« MM v b &

Inztruetion 5 X hd @ Interfs Symbol Var Type Data Type
1'r Favorites A~ fFiN BOOL

Bit Logic {Fou
Clock

Communication

| [>]]<]

Compare

#include "math.h"
#include "stdio.h"
#include "plc300.h"

Convert

Counters
Floating-Point Math
Integer Math
Interrupt

void CF_0( )
{

Logical Operations

Move

LN AL

Program Contral

Shift/Rotate

f="
[E|
=
=
=
=
J
=
=
=
[+R]
=
]
=
g
=
L
==
e
=
=
]

=N

Row 1, Cal 1

5. Define the external input or output parameter values in the local variable window. After all the

definitions are completed, click "C " to initialize the C program block and regenerate the function
template. Don't change the name of C function and function parameters casually.
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m File Edit Insert PLC View Debug Windows Help !EH
bOEBEG xO06B vy B v pe G = =N CA
Instruction 8 x v (@ Interfac Var Type  Data Type Comment
1r Favorites |~ N IN BOOL
> {7 Bit Logic Toulhoo v BOOL
» Clock W1 IN U1
> {71 Communication LW3 IN uie
» %‘ Compare IN
> Convert IN_OUT
= Counters lows  our U1s
» Floating-Point Math ouTt
» Integer Math TEMP
> ﬁ Interrupt < 2L >
oY . .
» [ Logical Operations 1 #include "math.h" ~
e . -
> @ Move 2 #include "stdio.h"
» Program Control 3 #include "plc300.h"
» @y Shift/Rotate 4
s & string 5  void CF_UF BOOL al, U16 bl, U16 b2, U16 *dl}l
» Table z {
oY . ?
» Timers =
> @ SFC blocks
i FC block o y
B3 FC blocks | (10 rs#tinclude mathh
70 FB blocks 11 [ittinclude "stdio.h"
o b
> &F CF blocks an i 1 1 w4 mmnw
= W T P bl IS i
Row 9, Col 4 INS

<Remarks> The local variable window can only define up to 16 variables.

6. Program in the generated template. After programming, click |Wﬁto compile. If there is no error,

it can be called by OB1 or other FCs.

The input parameters defined in the parameter symbol table will convert the input parameters of
the corresponding type in C language, and the parameters can be used directly. The input/output
and output parameters will become pointers of the corresponding type, and the results will be
written back to the STL system through the pointer, that is, the C function has no return value,
and the return value can only be returned through the pointer.
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m File Edit ert LC e De
hEEBEBO £xO00h v e v pE B == Co-»
Instruction g X v @ Inte Var Type Data Type Comm
it Favorites il IN BOOL
Bit Logic & L0.0 IN BOOL
Clock LW1 IN ule
Communication Lws IN uie
Compare IN
Convert IN_OUT
Counters LW5 ouT uie
Floating-Point Math out
Integer Math TEMP —
Interrupt < 2] L€ ;

EEb EP & P I P EIP P € (I P 5 P I P P E P EIP P

Logical Operations 4 -
Mave 5  woid CF_0( BOOL al, U16 b1, U16 b2, U16 *d1)
Program Control 6 [F{
Shift/Rotate 7 U16 el;
String 8 if(a1)
Table ° B 1
Timers ig ) el=b1+b2;
SFC blocks 12 alse
FC blocks 13 5 <
FB blocks 14 el=b1=b2;
CF blocks 15 S
i Multiple instances 16 set U16(d1;el)
i Libraries 17 ~¥ v
< >

Row 9, Col 4 INS

7. After the subprogram is programmed, it needs to be called in the OB1 main program or other
executed FCs. When the program block is downloaded, the C subroutine will also be
downloaded to the PLC. (Note: The C function cannot be monitored online, and the input and
output can be monitored at the call of the ladder diagram). The function executed by the
following program is: if M0.0=0, then vw4=vw0-vw?2. if M0.0=1, then vw4=vwO+vw2.

.1 .0
I (r)
1

MoV _p
EX EHI

-
104IF OUT R0
>

Mov_w
EN EHO
b hu) OUT piwz
—|Hetwork 2

ZMo. 0 CF_0:CFD
I I EH
M0
I I al

1o b1 BN SUY

yzdbe
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17.2

17.2.1

17.2.2

Basics of C Language

Header files

The compiler provides many standard functions declared in header files. The header file is also
called the include file. As a carrier file containing the declaration of function functions and data
interfaces, the header file is mainly used to save the declaration of the program.

<stdio.h>

<stdarg.h>

<math.h>

<stdlib.h>

<string.h>

<stdbool.h>

<complex.h>

<ctype.h>

<wctype.h>

The header file contains declarations of various functions and variables. MagicWorks PLC will
add the following three header files by default after creating a new C program block.

#include "math.h"
#include "stdio.h"
#include "plc300.h"

The header file < stdio. H > contains a large number of declarations of advanced input / output (|
/ 0) functions. If the program contains input and output operations, this header file must be used.
The header file < math. H > declares some mathematical operations, such as power, square
operation, trigonometric function, logarithm and other functions, which can be called directly.

plc300.h is the header file of the library libplc300.a developed by COTRUST. Through the library
libplc300.a, users can call the underlying functions to interact with STL PLC. The functions that
users can use can be viewed in the header file plc300.h. The header file plc300.h is in the
programming software installation directory \ccompile\include\plc300.h.

Variable

1. Define variables
The general form of variable definition: data type variable name

E.g. FP32 reall. /IDefines a 32-bit floating point number
S16 intl. /IDefine 16-bit signed integer
const FP32 P1=3.1415926. /IDefine 32-bit floating point constant Pl

For the parameter value defined in the local variable window, execute "initialize C program block",
and the parameter will be automatically defined in the subroutine.
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s pe @& == N[
&
¥ @ Interface Symbal ‘r Var Type Data Type Comment
TN EN IN BOOL
Tout [le o IN BOOL
Lwi bl IN Uis
w3 b2 IN Uls
IN
IN_OUT
Lws di ouT Uies
ouT
TEMP
1 #include "math.h"
2 #include "stdio.h"
3 #include "plc300.h"
4
5 void CF_0( BOOL al, U16 b1, U16 b2, U16 *d1)
Notice:

* The variable name must start with a letter or an underscore, and the middle of the name can

only consist of letters, numbers and an underscore "_". the last character can be a type specifier.

* Variables must be defined before use.

* A variable name can only be defined once. It is recommended to define variables in the
program header. Chinese variables are not allowed for variable definitions, and they are strictly
case sensitive.

* Some simple character variable names are easy to be confused with some original counters.

For example, C represents a counter, and C1 is not allowed.
2. Static local variables and ordinary variables

Differences between local variables and ordinary variables

1) Memory allocation and release

* Ordinary local variables allocate space only when the statement defined by the variable is
executed.

* Static local variables are in the compilation phase (the function has not been executed), and the
variable space has been allocated.

* Ordinary local variables leave the scope {} and automatically free their space, so they cannot
be used.

» Static local variables are automatically released only when the entire program ends.

2) Initialization

* Ordinary local variables are not initialized and are random values.

* The static local variable is not initialized and is 0.

* The static local variable initialization statement is only valid the first time it is executed, but it
can be assigned multiple times.

* Static local variables can only be initialized with its constants.

The variable allocates memory space in the global data area. the compiler automatically

initializes its scope to the local scope, and when the function that defines it ends, its scope ends.

The programming example is as follows: As long as varl is not equal to 0, add one to var2.

void CF_3( S16 varl, S16 *var2)

{
static S16 temp.

238



CTH300 H5X-10 motion controller User Manual

17.2.3

17.2.4

17.2.5

if(varl!=0)
{

temp=temp+1.
}

setS16(var2,temp).
} /Il The temp variable uses the static modifier

Annotations

Comments help to understand the code. Comments are not compiled and will not affect the
execution of the program. There are two ways of commenting in C language:

* Block comment starting with / * and ending with * / (block comment)

* Asingle line comment that starts with / / and ends with a newline character (line comment)

In magicworks PLC, either manual annotation or annotation key = can be used for annotation.
W=

Click the comment key in the menu bar to comment, and click the cancel comment key = inthe
menu bar to cancel the comment.

Mixed operations between various types of numerical data

When performing calculations, different data types need to be converted into the same type of
data, and then the calculations are performed.

Operation process: first automatically convert into similar data, and then calculate.
Conversion rule: low byte type is converted to high byte type.

For example: ¢ = S16 a + FP32 b, a will be automatically converted to FP32 data type, and then
added to b, the result is a FP32 type c.

C language programming is as follows:
#include "math.h"
#include "stdio.h"
#include "plc300.h"
void CF_2( S16 data_a, FP32 data_b, FP32 *data_c)
{
FP32 temp.
temp=data_a+data_b.
setFP32(data_c,temp).
}

The CF block obtained after compilation is called through OB1 or other FC:

SMO. O=0N CF_2:CF2

M | EN

VWEO=258004 data_a  data_cpVDE6=26380. 69
VD52=580. 894 data_b

Coercion Type Conversion

To convert the value of the specified expression to the specified type, the programmer needs to
specify the type to be converted.
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Form: (type name) (expression)
For example: (S16)(a+b)

Note: 1) Type names and expressions need to be enclosed in parentheses

2) During the type conversion, an intermediate variable of the required type is obtained,
and the original variable type has not changed.

C language programming example: round a 32-bit floating point number and convert it to a 16-bit
integer.
void CF_2(FP32 data_b, S16 *data_c)
{
S16 temp.
If (data_b>0)
{
temp=(S16)(data_b+0.5).
}
else
{
temp=(S16)(data_b-0.5).
}
setS16(data_c,temp).

}

The CF block obtained after compilation is called through OB1 or other FC:
| SMO. 0=0N

| | M | EN

VD50=-52 5-4data_b data_c} vw54=-53

CF_2:CF2

17.2.6  Array

An array is a collection of ordered data. If a limited set of variables of the same type is named,
the name is the array name. The data type of each element in the array is the same, and the user
determines the value in the array element by the array name and subscript.

One-dimensional arrays are defined by: type specifier array name [integer constant expression]
Example: FP32 real0[10].

Description: An array is defined, the name of the array is real0, there are 10 elements, and the
type of each element is FP32. The 10 elements are real[0], real[1], real[2], ... real[8], real[9].

Initializing an array: Arrays can be initialized in the declaration. When initializing the array, the
values of each index variable should be enclosed in {} and separated by commas, for example:
S16 aa[3]={2,6,1}, equivalent to: S16 aa[3].aa[0]=2.aa[1]=6.aa[2]=1.

Notice:

* Subscripts start at 0. For example: the first element of the array is real1[0], and the eighth
element is reall[7].

* The C language generally does not allow dynamic definition of the size of the array, such as
FP32 reall[n], which is not allowed.
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* The language does not check that the array subscript is out of bounds, so do not use it out of
bounds. In this example, the number of array elements is 10, and the subscript range is: 0-9, and
cannot exceed 9.

* The elements in the array are stored consecutively in the memory in sequential order.

C language programming example: copy 10 consecutive values from VD100 to VD200.
void CF_0( void* reall, void* real2 )
{

S16i,.

FP32 temp[10] ={0,0,0,0,0,0,0,0,0,0}.  //Define the array

for (i=0.i<10.i++)

{
temp[i]=getFP32(reall+4*i). /[Array address
}
for (j=0.j<10.j++)
{
set FP32((real2+4%),templj]).
}
}
call the generated CFO
| IHD-DI CF_0:CFO
| { Il | EN
VD1004reall
VD200 real?

17.3 Operators and Expressions

17.3.1  Assignment Operators and Assignment Expressions

1. Assignment operator =

Assignment Expression: Assign a value to a variable or assign the value of one variable to
another variable.

Assignment form: variable name = constant or expression.

Assignment: Assigns the value of the constant or expression on the right to the variable on the
left. Such as: a=3, a=b*c

Notice:

* All statements, including assignment statements, must end with a semicolon ".".

* After the assignment, the original value on the left is replaced by the value of the expression on
the right.

* If the value type of the expression on the right is inconsistent with the type of the variable on the
left, the type of the variable on the left shall prevail, and the type of the value of the expression on
the right is automatically converted to the type of the variable on the left.

2. Multiple assignment operator: Multiple assignment is to assign the value of the expression to
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several variables at the same time . In this case, the assigned variable names should be written
in order on the left side of the assignment number.

Assignment form: variablel=variable2=---=variable n=expression

Equivalent to: variablel=(variable2=(-:-=(variablen=expression)))

For example: a=b=c=7.

3. Compound assignment operator: Add other operators before the assignment character "=".
Common ones are: +=, -=, *=, /=, %=

The function of compound assignment operation: perform compound operation with the variable
on the left and then assign it to the variable on the left.

For example:

a+=3. Equivalentto a = a+3
X*=y+8. Equivalent to x = x*(y+8)
X%=3. Equivalent to x = x%3

inta=1,b=2,c=2. c*=a-b. Equivalent to c=c*(ab)=2*(-1)=-2
17.3.2  Arithmetic Operators

Arithmetic operators in C language are :
+: plus or positive operator

-: Subtract or Negative operator

*. Multiplication operator

/: division operator

%: remainder operator
Among them, addition, subtraction, multiplication and division are remainder operators, and they
require two operands.

17.3.3  Self-Increasing and Self-Decreasing Operators

++ means self-increment, the variable value is incremented by 1,
-- Indicates self-decrement, and the variable value is reduced by 1.

Usage 1: Used alone as an expression. For example: i ++ or ++ i is equivalent to i = i+1

Usage 2: Appears in other expressions to participate in the operation, ++ i /-- i means that i is
incremented/decremented by 1 and then participates in other operations. and i ++/ i -- means
that after i participates in the operation, the value of i is incremented/decremented by 1 again.

For example : S16 j,i=3.
j=tH. Il the value of i,j is 4
j=iH+, Il the value of j is 4, then the value of i becomes 5
j=-(i++). /I the value of j is -5, then the value of i becomes 6

17.3.4  Relational Operators and Expressions

Relational operation: Compare whether two operands satisfy a given relationship, which is used
for simple conditional judgment. In C language there are the following relational operators:
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(1) < less than

(2) <= less than or equal to
(3) > greater than

(4) >= greater than or equal to

(5) == equal to
(6) '= not equal
The result of the operator can only be 0 or 1, 1 means true and 0 means false

For example: 3.24<=2.98. //The value is false, and the operation result is 0
0.5 = 3+1. //The value is true, the result of the operation is 1

Relational expression: An expression that connects two expressions (arithmetic expressions,
relational expressions, logical expressions, assignment expressions, and character expressions)
with relational operators is called a relational expression.

The general form of a relational expression is: expression relational operator expression.

The precedence of relational operators is lower than that of arithmetic operators and higher than
that of assignment operators.
For example: a=1+2>3-1. //equivalent to a=((1+2)>(3-1)), the result is a=1

17.3.5 Logical Operators and Expressions

Logical operations, also known as Boolean operations, are used for complex conditional

judgments.
operator meaning priority ST description
! logical not 1 NOT
&& logical and 2 AND
I logical or 3 OR

General form of logical expressions: expressions logical operator expressions

Truth table of logical operations

A value B value A A&&B AllIB

non-zero non-zero 0 1 1

non-zero 0 0 0 1
0 non-zero 1 0 1
0 0 0 0 0

C language programming example: d=1 when the result of (a>b)&&(b>c) is true.
void CF_1( BOOL *data_d )
{

S16 data_a=3,data_b=2,data_c=1.

if ((data_a>data_b)&&(data_b>data_c))

{

*data_d=1.
}

else
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*data_d=0.

}

The CF block obtained after compilation can be called through ob1 or other FC:

=M0. O=0H CF_1:CF1

—{m| .

data_d}mz0. 0=0FF

17.3.6  Conditional Operators and Conditional Expressions

Conditional operator and conditional expression have two symbols: ? and :, which form a ternary
operation with three operands.

General form: <expression1>? <expression2>: <expression3>

Priority: Logic > Condition > Assignment

For example: S16 max ,a =5.b=3.

max= a> b?a:b

Result: max=5

C language programming example: compare the size of 2 values and output the maximum value.
void CF_O( FP32 reall, FP32 real2, FP32 *max )
{

FP32 max_t.

max_t=reall>real2?reall:real2.

setFP32(max,max_t).

}
The CF block obtained after compilation is called through OB1 or other FC:

SHD. O=0H CF_0:CFO
| B
YD500=50. 0{reall max |VI508=51. 5
VD504=51. 5{real?

17.4 For loop Statement

In an application program, some steps need to be executed many times, this process is called
loop. for loop is a kind of loop statement in programming language, the design of loop program
needs to establish a program so that it can loop back and execute its own program.

The general form of a for loop statement:
for (one-shot expression. conditional expression. end loop body )

{

Intermediate loop.

}
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For example:
for (i=1.i<=100.i++)
{
sums=i+sum.

}

The statements in the for loop are repeatedly executed, and the variable i will be automatically
incremented by 1 after each loop. i =1 and i <= 100 are the start and end values of the loop
control variables . When the control variable reaches the termination value , the program
executes the next instruction after the for statement.

For example: Calculate the sum of the squares of 1-20!
void CF_1( S16 *int3)
{

S16 int3_t=0.

S16 1.

for (i=1.i<=20.i++)

{

int3_t=int3_t+i*i.

}

setS16(int3,int3 _t).
}

The CF block obtained after compilation is called through OB1 or other FC:

SMD. 0=0K CF_1:CF1

M| EN

int3FYW100=2870

17.5 Select Statements

17.5.1 If select statement

if selection structure: a selection structure for judging if conditions and performing subsequent
operations according to the judgment results.

1) The general format of a single-branch if selection structure:
if (expression) /lexpression: refers to the judgment condition, true is 1, false is O

{

execute statement . // execute the statement here only if the expression is true

}

For example: input a number, judge whether it is divisible by 4 or 7, and output 1 if the condition
is satisfied.
void CF_0( S16 intl, S16 *outl )
{
S16 out_t=0.
if (int1%4==0||int1%7==0)
{

245



C language program

out_t=1.
}
setS16(outl,out_t).
}
The CF block obtained after compilation is called through OB1 or other FC:
SMO. 0=0N CF_0:CFO
.| BN
VW200=284intl outl LVYW202=1

2) The general format of the double-branch if selection structure:
if (expression) //expression: refers to the judgment condition, true is 1, false is O
{

execute statement . // execute the statement here only if the expression is true

}

else

{

Execute statement . //condition is 0, execute the statement after else

}

For example: input a number, even output a, odd output b.
void CF_0(S16 int1, U8 *outl)
{
char out.
if (int1%2==0)
{
out="a".
}
else
{
out="b".
}
setU8(outl,out).
}
The CF block obtained after compilation is called through OB1 or other FC:
=M0. O=0K CF_0:CF0

|
M| EN

WW100=6intl outlpVE102=97

3) The general format of the multiple if selection structure :
if (expression)

{

execute statement.

}

else if (expressionl)

{

execute statement.

246



CTH300 H5X-10 motion controller User Manual

}
else if (expression2)
{

execute statement.
}
else
{

execute statement.

} /I The last else {} can be omitted, if there is, it must be placed after the else if

For example: enter grades, A is greater than or equal to 90, B is 80-89, C is 70-79, D is 60 to 69,
and E is less than 60.

expressioni

YES

expression2

expression3

h 4

expressiond expressiond

+ \L o Jr

The C language programming is as follows:
void CF_1( S16 score, U8 *level )
{

char level t.

if (score>=90)

{

level t="A'.

}

else if (score>=80)

{

level_t='B'.

}

else if(score>=70)

{

level_t="C".

}

else if(score>=60)
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17.5.2

level t='D'".
}
else
{

level t="E'".

}

setU8(level,level t).

Switch multi-branch select statement

The switch statement is a multi-branch conditional judgment statement, which makes the
program select a branch for execution from multiple branches according to the value of the
expression.

General format of switch:

switch (expression)

{
case constant expression 1: statement 1.
break.
case constant expression 2: statement 2.
break.

case constant expression n : statement n.
break.
default : statement n+1.

}
Notice:

* After the case conditional execution statement, you need to add break to jump out of the switch
structure, otherwise it will not be able to branch.

* The values of constant expressions must not be equal to each other, otherwise there will be
opposites.

* The order of cases does not matter, default is optional.

* switch statement is not equivalent to the if statement. The switch can only check the equality of
the values , not the logical judgment. the if statement can not only judge the equality of the
values , but also calculate the relational expressions or logical expressions, and make the true or
false of the logical judgment. .

E.g:
void CF_0( S16 Level, BOOL *heatl, BOOL *heat2, BOOL *heat3, BOOL *fan)

{
*heatl=*heat2=*heat3=*fan=0.

switch (Level)

{

case 1:*fan=1.
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break.
case 2:*fan=0.
break.
case 3:*heatl=1.
break.
case 4:*heatl=*heat2=1.
break.
case 5:*heatl=*heat2=*heat3=1.
break.
default:*heatl=*heat2=*heat3=1.

}

17.6 Introduction to “libplc300.a” library

The libplc300.a library comes with Magicworks PLC. The library contains the functions of getting
the value from STL and writing the value back to STL, as well as the data conversion operation
functions of STL system and C language system, and users can call these functions directly. The
functions that users can use can be viewed in the header file plc300.h, and the header file
plc300.h is in the programming software installation directory\ccompile\include\plc300.h.

The following will introduce the data types and various operation functions of the C program
block.

17.6.1 Selectable data types in the CF block parameter symbol table

Key word Type of data Notes
unsigned char BOOL bit
unsigned char us 8-bit unsigned number
signed char S8 8-bit signed number
unsigned short U16 16-bit unsigned number
signed short S16 16-bit signed number
unsigned int u32 32-bit unsigned number
signed int S32 32-bit signed number
float FP32 float
) Pointer: Point to any type
void*
of data

<Remarks> void* can point to any type of data, all provided pointers use void* type, allowing
users to perform forced conversion in C code, the return value is empty, and the return result can
be passed by pointer.

17.6.2 Endian Conversion

Since the data of the STL system uses the big-endian mode, and the C language uses the
small-endian mode, the direct operation of the pointer assignment will cause the problem of byte
order confusion, so we provide a set of values from the STL through pointers and the value is
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written back to the STL function, and the specific form of the function is in the MagicWorks PLC
installation directory \ccompile\include\plc300.h.

Big-endian mode: The high byte of the data is stored in the low address of the memory, and the
low byte of the data is stored in the high address of the memory.

small -endian mode : The high byte of the data is stored in the high address of the memory, and
the low byte of the data is stored in the low address of the memory.

low address high address‘
. low byte stored in low byte
smallendian: | 01 00 00 00 high byte stored in high byte
low byte
) L low byte stored in high byte
big endian: 00 00 00 01 high byte stored in low byte
high byte

When the parameters are passed between the C language system and the STL system through
pointers, because the C language system uses the small -endian mode. While the STL system
uses the big-endian mode, it is necessary to call the big-endian conversion interface.

17.6.3  Data conversion operation functions of STL system and C language system

1. Write the value back to STL through the pointer: Since the input, output and output parameters
will become pointers of the corresponding type, and due to the problem of endian conversion, all
input / output or output parameters must be written through the following instructions from the C
language back to the STL .

void setU8(U8 *P, U8 d). // Write a U8 data from the C language back to the STL system
void setS8(S8 *P, S8 d). // Write a S8 data from the C language back to the STL system
void setU16(U16 *P, U16 d). // Write a U16 data from the C language back to the STL system
void setS16(S16 *P, S16 d). // Write a S16 data from the C language back to the STL system
void setU32(U32 *P, U32 d). // Write a U32 data from the C language back to the STL system
void setS32(S32 *P, S32 d). // Write a S32 data from the C language back to the STL system

void setFP32(FP32 *P, FP32 d). // Write a FP32 data from the C language back to the STL
system

void setBOOL(BOOL *P, BOOL d). // Write a BOOL data from the C language back to the STL
system

An example is as follows: Add intl and int2, and output INT4 is converted to the big or small end.
The output is correct. The output int3 is not converted and the output is incorrect he example is
as follows: the input int1 and int2 are added, the output int4 is converted to big and small, and the
output is correct. the output int3 is not converted to big and small, and the output is incorrect.
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v @) ®0 =] s T
&N EN IN BOOL
fF out WO intl IN 516
w2 int2 IN 516
I
IN_OUT
LWd int3 ouT S16
LWE  intd ouT 516
ouT
TEMP

#include “"math.h"
#tinclude "stdio.h"
#include "plc3i@@.h"

void CF_1({ 516 intl, 516 int2, S16 *int3 , S16 *intd )
{

516 intd_t;
NP ot 1aint2;
setS16(intd,intd_t);

s

Pl 2
SMO. 0=0K CF_1:CFl
M | BN
I
VW100=504 intl 1nt3pVH104=25600
YW102=5041nt2 int4 FYW106=100

2. Get the value from the STL through the pointer: If you directly call the PLC's V area, M area
and other registers in the input parameters of the C function, you can input the pointer of the PLC
register to the C function, and obtain the PLC memory area by taking the pointer value. But must
be converted by the following functions.

U8 getU8(U8 *p). /I Obtain a U8 data available to the C language system from the p address
S8 getS8(S8 *p). /I Obtain a S8 data available to the C language system from the p address

U16 getU16(U16 *p). // Obtain a U16 data available to the C language system from the p
address

S16 getS16(S16 *p). // Obtain a S16 data available to the C language system from the p
address

U32 getU32(U32* p). // Obtain a U32 data available to the C language system from the p
address

S32 getS32(S32* p).  // Obtain a S32 data available to the C language system from the p
address

FP32 getFP32(FP32* p). // Obtain a FP32 data available to the C language system from the p
address

BOOL getBOOL(BOOL* p). // Obtain a BOOL data available to the C language system from the p
address
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<Remarks> Get value from STL without pointer: The input variable does not pass the pointer,
the input variable directly obtains the value of the PLC register, so there is no need to use the get
function.

The C language programming is as follows:

1. Assign 20 consecutive VW values starting from VW100 to the address segment of VW200.
void CF_2( void* int1, void* int2 )

{
S161,i.
for(i=0.i<20.i++)
{
r=getS16(int1+2*).
setS16((int2+2%i),r).
}
}
Call the generated CF block
SHD. O=0H CF_2:CF2
| o
&VE1004intl
&VE2004 int2

The status table results are as follows :

VW100 #aae | +1 . VW200 ®BZS +1
vwio2 | +2 A VW202 B3e +2
VW104 | +3 -~ VW204 B3 +3
VW106 | +4 « VW206 age +4
vwios | +3 e VW208 ®ZE +5
LAVARLY |  VW210 ®B3e +6
VW112 | +7 - VW212 ®3Ze =7
w114 | +8 o VW214 BHE +8
Vw116 | n VW216 BZS +9
LAARL , «w VW218 BFE +10
\/\Vlzu + a1 VW220 m *l‘
vwi22 | - VW222 B3e +12
vwi24 | — VW224 BHE +13
Vw126 | 4 VW226 BRE +14
vwizs | « VW228 BZE +15
Vw130 | «« VW230 #B3e +16
Vw132 I - VW232 BEBE +17
VW134 | o VW234 BZE +18
VW136 _ |ATS w VW236 BBE +19

2. Sort the LEN INT values at the beginning of the V area and display them to another V area .
void CF_0( void* varin, S16 len, void* varout )

{
S16i,j,n,k,l.
S16 temp[len].
for (I=0.I<len.I++) /I Store the value of area V into the temp array
{
temp[l]=getS16(varin+2*).
}
for (i=len.i>1.i--) /I The bubble method sorts the size values, each time the largest "floats"

to the top of the array like a bubble
{

for(j=0.j<i-1.j++) /ICompare two adjacent elements in turn to move the larger element
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backward

if (temp[jl<temp[j+1])
{

n=temp[j].

templ[j]l=temp[j+1].

temp[j+1]=n.
}
}

for(k=0.k<len.k++) // Pass out the temp array value to the V area

{

setS16((varout+2*k),templK]).
}

}
The CF block obtained after compilation is called through OB1 or other FC:

MO, OI CF_0:CF0
; EN

EVE1OO0qvarin
TWE00q1len .
&VElZ200qwarc

The status table results are as follows:

pichly B =mE
VW1000 "BHE +24
VW1002 ais +231
VW1004 BRE +2
VW1006 BRE +141
VW1008 RS +4
VW1010 BRS +23
VW1012 BRES +1
VW1014 "BHE +7
VW1016 aRE +6
VW1018 BRE +4
VW1020 BRE +0
Vw1022 RS +578
VW1024 BHS +98
VW1026 BRES +74
VW1028 'S +15
VW1030 e +97
VW1032 BRE +88
VW1034 BHS +17136
VW1036 'S +11
VW1038 BHS +17136
VW1200 BRE +17136
VW1202 RS +17136
VW1204 BRE +578
VW1206 BRE +231
VW1208 BRE +141
VW1210 BRE +98
VW1212 BRE +97
VW1214 BRE +88
VW1216 BRE +74
VW1218 BRE +24
VW1220 BRE +23
i +15
Vw1224 BRE +11
VW1226 BRE +7
Vw1228 RS +6
VW1230 BRE +4
VW1232 BRE +4
VW1234 BRE +2
VW1236 BRE +1
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17.6.4  Operation function to get memory base address

us
us
us
ui6
ui6
us
us
us
us
us
us
us
us

*getLBase(void).
*getIBase(void).
*getQBase(void).

*getAQBase(void).

*getAlBase(void).
*getSMBase(void).
*getVBase(void).
*getTVBase(void).
*getTBBase(void).
*getSBase(void).
*getCVBase(void).
*getCBBase(void).
*getACBase(void)

Il Get the value of address LBO

/I Get the value of addressIBO

I/l Get the value of address QB0

I/l Get the value of address AQWO

/I Get the value of address AIWO

/I Get the value of address SMBO

Il Get the value of address VB0

Il Get the value of address TO(timer value)
/I Get the value of address TO(timer bit)

Il Get the value of address SBO

/I Get the value of address CO(counter value)
Il Get the value of address CO(counter bit)
Il Get the value of address ACO
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The appendix mainly introduces library instructions, quick query information,

order information, etc., as follows:

Power budget.

Programming card (USB flash disk) instructions

CT_ModBus library

Introduction to the use of the PID_T library

The Ethernet "ct_socket" communication library
CT _tcp_server_lib library introduction

Axis command “ct_plcopen_lib(v2.3)”
ct_flash_access_lib (v1.0)

Introduction of ETHERNET_SET (V1.2) instruction
Introduction of S7_Protocol (v1.0) ) instruction
Special Function Register

Trace Function

Instruction Set

Product Oder Info.
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Power Budget.

After determining the CPU, power supply module, intermediate expansion module and other
expansion module of each rack, confirm whether the current consumption and power
consumption of the system bus meet the following conditions:

Condition 1: Confirmation of Bus current consumption

The internal Bus voltage is 5VDC, and the current is provided by the CPU (when there is no
intermediate expansion module) or the intermediate expansion module. The sum of the Bus
current consumption of the expansion modules on each rack cannot exceed the maximum Bus
current allowed by the CPU or relay module.

Condition 2: Power consumption confirmation

When using power modules, the sum of the power consumption of other modules in each rack
cannot exceed the maximum power consumption allowed by the power module.

When using an external power supply, select the appropriate power model according to the sum
of the connected power.

Table A-1 5VDC Bus current supply and consumption

Product model Supply current Consumption current
H56-10 1600mA --
H52-10 1600mA -
ECT-00 1600mA -
INT-00 1600mA -
DIT-08 - 60mA
DIT-16 -- 80mA
DIT-32 - 130mA
DQT-08 -- 70mA
DQT-16 -- 120mA
DQT-32 - 210mA
DQR-08 -- 45mA
DQR-16 - 60mA
AIS-04 -- 50mA
AIC-08 - 30mA
AIV-08 - 30mA
AQS-04 -- 40mA
AQS-08 - 40mA
AMS-06 - 50mA
AlT-04 - 50mA
AIT-08 -- 50mA
AIR-04 -- 50mA
AIR-08 - 50mA
HSC-02 - 100mA
HSP-04 - 100mA
CAN-1M -- 100mA
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Table A-2 24VDC Bus current supply and consumption

Product model Supply current Consumption current
PWR-02 2000mA -
H56-10 - 800mA
H52-10 - 800MA
ECT-00 - 110~800mA
INT-00 - 800mA
DIT-08 - -
DIT-16 - -
DIT-32 - -
DQT-08 - 50mA
DQT-16 - 95mA
DQT-32 - 180mA
DQR-08 - 64mA
DQR-16 - 130mA
AlS-04 - 65mA
AIC-08 - 50mA
AlV-08 - 50mA
AQS-04 - 110mA
AQS-08 - 200mA
AMS-06 - 110mA
AIT-04 - 50mA
AIT-08 - 50mA
AIR-04 - 60mA
AIR-08 - 80mA
HSC-02 - -
HSP-04 - 100mA
CAN-1M - 100mA
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Programming Card (USB flash disk) Instructions

H56-10/H52-10 motion controller supports ordinary USB flash disk as a programming card,
which can save programs and data conveniently and improve work efficiency. Users don’t need
to purchase additional special programming cards.

(——)
| e===eg) ¢ ouss
—

2

In order to protect the user's data security, we not only encrypt the data files in the programming
card, but also take special measures to ensure that even if the data files are copied to other USB
flash disk, they cannot be used normally. In addition, users can set a limit on the number of
uploads to ensure that their own programs and data will not be copied unlimitedly. Using the USB
flash disk as a programming card will not affect other files in the USB flash disk, so you can use it
with confidence.

<Note> At present, H56-10/H52-10 only supports USB flash disk with FAT32 file system, and
supports hot swap. If the USB flash drive is pulled out during the process of reading and writing
data from the USB flash drive, it will cause related functions to be abnormal, such as the
communication timeout during the downloading of the program to the CPU. Therefore, you
should exercise caution when using it.

The programming card can be downloaded, uploaded, set, and cleared. The following sections
will explain each operation step.

The programming card (USB flash disk) can be downloaded, uploaded, set, and cleared. The
following sections will explain each operation step separately.

Table B-1 Special memory (SM) related to the programming card

SM status bit Description

The number of uploads limited by the programming card, can only be
SMB100 hbe IO_ y prog g y

read, write is meaningless

The remaining upload times of the programming card, can only be read,
SMB101 L .

write is meaningless

0: The memory card (USB flash disk)) exists and works normally.
SM7.7 1. The memory card (USB flash disk)) does not exist or works

abnormally.

Programming card file format

After the PLC related data is downloaded to the programming card (USB flash disk), it is saved in
the USB flash disk as a file. The name of each type of data file is fixed, and the suffix is .CTH
or .DTH.

Programming card hot swap

The USB flash drive supports hot-swappable function. In order to ensure that the plug-in process
does not affect the normal execution of the PLC program, the following regulations need to be
followed:
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1) When the CPU is in the RUN state, the inserted USB flash disk is not detected. You must first
switch the system operation switch to STOP mode, or stop the CPU through a command, before
you can detect and identify the USB flash disk.

2) When the CPU reads and writes the USB flash disk, the stop light will flash. When the light
flashes, pulling out the USB flash disk may cause abnormalities or even damage to the USB
flash disk.

3) After inserting the USB flash disk, do not let the CPU enter the run state before the CPU
recognizes the USB flash disk. The flag correctly recognized by the CPU is that sm7.7 is cleared
to 0. It may take 5 ~ 10 seconds from inserting USB flash disk to sm7.7 being cleared 0.

Programming card and CPU switch status

If the programming card (USB flash disk) is inserted into the USB interface when the CPU is
powered on, the CPU will enter the corresponding working mode according to the current switch
state:

1) If the switch is in the run state, enter the normal working mode.

2) The switch is STOP and enters the upload mode of the programming card. If the program
block, initialization V memory data block and hardware configuration block (stored in the file with
the suffix. CTH) in the programming card do not exist at this time, the CPU will still switch to the
normal working mode.

B.1 Programming Card Download

The download function of the programming card: allows users to download the program blocks,
secure library 1/2, hardware configuration blocks, initialized V memory data blocks, recipes and
data records in the MagicWorks PLC project to the programming card.

The download steps are as follows:

Stepl: download any block to the CPU, and the CPU will automatically write the downloaded
block to the USB flash disk During writing, the stop light will flash. After writing, the stop light will
always be on

Step2: if you want to limit the use times, make sure that the system block, data block and
program block in the programming card have been downloaded, select "PLC"—"programming
card configuration" to write the limit times. If it is not necessary to overwrite program blocks and
data blocks, check the corresponding block under "block overwrite selection” (default overwrite).
Click "OK" to prompt "programming card is set successfully". After the setting is successful,
otherwise the corresponding error message will be prompted

Step3: after writing, the stop light changes from flashing to normally on. Wait for 3 seconds
before pulling out the programming card

steps:

Step 1: Download any block to the CPU, and the CPU will automatically write the downloaded
block to the U disk. During the writing process, the STOP light will flicker. After the writing is
completed, the STOP light will always be on.

Step 2: If you want to limit the number of uses, make sure that the system blocks, data blocks,
and program blocks in the programming card have been downloaded, and then select the
MagicWorks PLC menu item "PLC" — "Programming Card Configuration" to write the limit value.
If you do not need to overwrite the program block and data block, you can check the
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corresponding block under "Overwrite selection of block" (default overwrite). Click "OK", after the
setting is successful, it will prompt "Programming card setting is successful”, otherwise it will
prompt the corresponding error message.
Step 3: When the writing is completed, for the sake of safety, after the STOP light changes from
flashing to constant light, wait 3 seconds before pulling out the programming card.
v~ Tips
_@_ 1) Before downloading, confirm that the programming card (USB stick) has been inserted into
the USB interface and has been correctly recognized (sm7.7 = 0)
2) The free space of USB flash disk must be greater than 64MB to download successfully
3) The download contains any one of the hardware configuration block, program sequence
block (the security library belongs to the program block) and init V memory data block. The
existing program block, init V memory data block and hardware configuration block in the
programming card will be overwritten.
4) If the number of upload limit is set for the programming card, downloading any block to the
CPU again will invalidate the number of upload limit of the programming card.
5) During downloading, if the indicator light is flashing, do not power off, otherwise the contents
of the programming card may be lost.
6) If the programming card is unplugged without power failure, the CPU may not work normally
until it is powered on again.

Table B-2 stop indicator status

indicator OFF Flash ON
Stop light - -
-- Transmitting data normal
Orange
B.2 Programming Card Upload

The upload function of the programming card: the user can upload all the blocks in the
programming card to the CPU and update the Flash memory of the CPU.

Steps:

Steps 1: Insert the programming card into the USB interface when the CPU is powered off.

Steps 2: Set the DIP switch to "STOP", and then power on the PLC.

Steps 3: If the programming is recognized and there is 002.CTH or 003.CTH or 004.CTH in the
programming card, the system will enter the "programming card upload mode", otherwise it will
enter the normal operation mode.

Steps 4: When the CPU detects the programming card, it clears all blocks in the CPU Flash
memory and covers them with program blocks, data blocks, and hardware configuration blocks
in the programming card. If the user configures the overwrite mark in the programming card, the
block marked as "not overwritten" will not be uploaded, that is, the original block content will be
retained. Only when the system block, data block, and program block all exist, will the upload be
successful.

Steps 5: The RUN green light will flicker during the upload process. After the green light changes
from flickering to constant light for more than 3 seconds, the upload is complete and the CPU wiill
freeze and wait. At this time, the user can power off. If the upload fails, the SF light (red) will flash
until the power is off.
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Steps 6: Power on the PLC again, and the CPU will execute the program and data uploaded
from the programming card.

<Note> If there is a U disk inserted in the USB interface, the CPU switch must be turned to the
"STOP" state before powering on, otherwise it will enter the programming card upload mode and
cannot work normally.

1) The usage times of the programming card have reached the limit, which will not affect the
original data in the CPU.

2) Failed to verify the information in the programming card.

3) If the CPU is password protected, whether the program block, hardware configuration block
and data block can be uploaded from the USB flash disk to the PLC.

Tip

1) During the upload process, when the light is flashing, the power cannot be cut off, otherwise
the content of the programming card may be lost.

2) After the upload is completed, the CPU must be powered on again to execute the uploaded
program.

Upload count limit

The limit of the number of programming cards allows the customer to set the number of times the
programming card is used, and whether to overwrite the program blocks and data blocks when
uploading. After each upload is successful, the number of times the programming card can be
used is reduced by 1. "PLC" — "Programming Card" Configure" to configure options.

Table B-3 RUN indicator status

Indicator light OFF FLASH ON
RUN (green) -- Upload in progress Upload complete
SF System is normal Error --
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C

Cl1

C.2

CT_ModBus Library

CT_ModBus Library Introduction

The CT_ModBus function block provides a set of embedded ModBus protocol libraries. The
CT_ModBus function block is integrated in the CPU, does not occupy user data space, and is
provided to users as a set of library functions. It consists of the following library files:

¢ CT_ModBus_RTU library

The CT_ModBus_RTU library file contains 4 libraries, which are the master-slave library of
PORTO and the master-slave library of PORT1.

<Remark> PORTO and PORT1 of H56-10/H52-10 support four library files of CT_ModBus_RTU
(ct_mBus_master, ct._ mBus_master _portl, ct mBus_slave, ct_ mBus_slave _portl), PORTO of
H56-10/H52-10 supports two library files of CT_ModBus RTU ( ct mBus_master and
ct_mBus_slave ).

¢ CT_ModBus_TCP library

CT_ModBus_TCP contains a library CT_MBus_master_tcp , which is the ModBus TCP master
library of the EtherNET communication port .

<Note> You can download the CT_ModBus library for free from the official website of Co- trust:
http://www.co-trust.com

Install CT_ModBus Library File

Add library files

Select the MagicWorks PLC menu item "File" — "Add/Delete Library", then click the "Add", find
the library  files "ct_mBus_master", “ct_mBus_master_portl", "ct_mBus_slave",
"ct_mBus_slave portl", "ct_ mBus_master_tcp", select the added library file, click "Open".

'® Project Manager - [Project] -- //sz-g.cot

Open start page

Close
Save As...
Delete Project...

Set Password...

Create Library...

I Add/Remove Libraries... ]
_Library Memory...
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C3

i ct flash_access_lib.ctmwl 2020-07-27 19:45 MagicWorks PL... 2 KB
:'_-'i ct_hsc300 lib w2.ctmwl 2020-07-27 19:45 MagicWorks PL... 9 KB
L2k ct_mbus_master.ctmwl 2020-07-27 19:45 MagicWorks PL... 12KB |_
7% ct_mbus_master_port1.ctmwl 2020-07-27 19:45 MagicWorks PL... 12KB |
i3 ct_mbus_master tcp_single.ctmwl 2020-07-27 19:45 MagicWorks PL... 9 KB
i} ¢t mbus slave.ctmwl 2020-07-27 19:45 MagicWorks PL... 19 KB
7% ct_mbus_slave_portl.ctmwl 2020-07-27 19:45 MagicWorks PL... 19 KB
128 ct pleopen lib v2.3.cemwl 2021-08-28 16:38 MagicWorks PL... 42 KB
P ct_socket v 1.ctmwl 2020-07-27 1945 MagicWorks PL... 8 KB
i ot socket v1_2.ctmwl 2020-07-27 19:45 MagicWorks PL... 3 KB
08 ct tcp server libvl.1.cmwl 2020-07-27 19:45 MagicWorks PL... 4 KB |¥
< ][] >

Call CT_ModBus library
Click "Network" to add function blocks, double-click "MBUS_INIT", "MBUS_SLAVE",
"MBUS_CTRL", "MBUS_MASTER", " ModBus TCP_EXE" under "Library", the corresponding
function blocks will appear in "Network".

File Edit nsert PLC e Debug Windows Help !EH
DNEBE-¥O0B ¢cYR-5 pe BRAE &6 MY BB 31« =
Instruction g X v @0 Interface Symbol Var Type  Data Type Cor ™
pid_t(v1.1) ~ & e EN IN BOOL
$7_Protocol(v1.0) TEMP
ct_socket(v1.1) TEMP
ebus_lib(v2.0) < slif<r— 7 7 >
h300_pwm_lib(v1.0)
ct_tcp_server_lib(v1.1)
ct_socket lib_ v1_2(v1.2) —|Fetwork 1 Network Title
ct_hsc300_libv2.0(v2.0) 9% (e ThT 7 7ol

canfree_lib(v1.3) |—

motion_ctrl_module lib(v2.1)

ct_em231_7wa_lib(v2.5) e |
ct_em231_7wa_d_lib(v1.2)
ETHERNET_SET(v1.2) el
USS Protocol Port 1 (v2.3) Y
USS Protocal Port 0 (v2.3)
Scale(v1.2)
ct_savevmem(va.3)
motion_ctrl_module_lib(v1.8)
ct_hsp300_libv140(v1.4)
ext_mem(v1.0)
em231_7wa_lib(v1.4)

CT_USS(v1.1)
ct_mbus_slave_port1{v1.1)
H MEUS INIT PORT1 I

{] MBUS SLAVE PORT1 —|Hetwork 2
&5 ct_mbus_slavelvl.1) v 1 .

| FROGEAM COMMENTS

Done p77 7
Error p7e77

5 E5 EE 5 e 5 5 6 P 6 P S P 6P P 6P P 6P P

Network 1 Row 3, Col 5 INS.

CT_ModBus _RTU Library Function

ModBus address

A ModBus address is usually a 5 or 6 character value containing the data type and offset. The
first or two characters determine the data type, and the last four characters are an appropriate
value for the data type. The ModBus master then maps this address to the correct function.

ModBus slave commands support the following addresses: 00001 to 02048 are actual outputs,
corresponding to Q0.0 ~ Q255.7. 10001 to 12048 are actual inputs, corresponding to 10.0 ~
[255.7. 30001 to 30512 are analog input registers, Corresponding to AIWO0 to AIW1022, 40001 to
AXXXX are holding registers, corresponding to the V memory area.

All ModBus addresses are numbered from 1. The following table shows the correspondence
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between the ModBus address and the CPU address. The ModBus Slave Protocol allows you to
limit the number of inputs, outputs, analog inputs and holding registers (V-area) accessible to the
ModBus master.

Table C-1 Correspondence between ModBus address and CPU address

ModBus address CPU address
000001 Q0.0
000002 Q0.1
000003 Q0.2
002047 Q255.6
002048 Q255.7
010001 10.0
010002 0.1
010003 10.2
012047 1255.6
012048 1255.7
030001 AIWO0
030002 AIW?2
030003 Alw4
030512 AIW1022
040001 HoldStart
040002 HoldStart+2
040003 HoldStart+4
04xxxX HoldStart+2 x (xxxx-1)

Using ModBus RTU Slave Protocol Commands

¥ CT_ModBus slave protocol instructions occupy CPU resources

1) Occupy PORTO or PORT1 as ModBus slave protocol communication according to different
ModBus protocol libraries . When PORT 0 or PORT 1 communicates as ModBus protocol, it can
no longer be used for any other purpose, including communication with MagicWorks PLC and
free port communication. The MBUS_INIT command controls whether the Port setting is ModBus
protocol or PPI.

2) All SMs related to selected Port free port communication.

3) Occupies 92 bytes of program space.

¥ Steps to use ModBus slave protocol instructions in CPU program

1) Insert the MBUS_INIT instruction in your program and execute this instruction only in one
cycle. The MBUS_INIT instruction can be used to initialize or modify the ModBus communication
parameters. When you insert the MBUS_INIT instruction, several hidden subroutines and
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interrupt service routines are automatically added to your program.

2) Use only one MBUS_SLAVE instruction in your program. This instruction executes every loop
cycle, servicing all requests received.

3) Connect the CPU communication port with the ModBus master with a communication cable.

X Functions Supported by ModBus Slave Protocol Instructions

The ModBus Slave Protocol commands support the ModBus RTU protocol. The following are the
supported ModBus features:

Table C-2 ModBus Features

Function Describe

1 Read single/multiple coil (actual output) status. Function 1 returns the on/off status
(Q) of any number of output points.

5 Read single/multiple contactor (actual input) status. Function 2 returns the on/off
status (I) of any number of input points
Read single/multiple holding registers. Function 3 returns the contents of the V

3 memory, the holding register is a word type under ModBus , and a maximum of
120 words can be read in one request.

4 Read single/multiple input registers. Function 4 returns the analog input value.
Write a single coil (actual output). Function 5 sets the actual output point to the

5 specified value. The output point is not forced, the user program can overwrite the
value written by ModBus request.

6 Write a single holding register. Function 6 writes the value of a single holding

register to the CPU's V memory area.

Write multiple coils (actual output). Function 15 writes multiple actual output values
to the Q image area of the CPU. The start output point must be the start of a byte
15 (eg, Q0.0 or Q2.0), and the number of outputs to write is a multiple of 8. This is a
limitation of the ModBus slave protocol commands. These points are not enforced,
and the user program can override the values written by ModBus's request.

16 Write multiple holding registers. Function 16 writes multiple holding registers to the

V area of the CPU. Up to 120 words can be written in one request.

¥ MBUS_INIT

The MBUS_INIT instruction is used to enable and initialize or disable ModBus communication.
The MBUS_INIT instruction must be executed without error before the MBUS_SLAVE instruction
can be used. Before continuing to execute the next instruction, the MBUS_INIT instruction must
be executed and the Done bit must be set immediately. The MBUS_INIT instruction should be
executed only once every time the communication status changes. Therefore, the EN input
should be triggered by pulses using edge detection elements, or executed only once in the first
cycle period.

Table C-3 MBUS_INT instruction parameter description

L Data
Name Description Range Remark

type

Select the communication .
Mode ] bit
protocol. 1: Define Port as
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ModBus protocol and
enable the protocol. O:
Define Port as PPI and
disable ModBus protocol.

Addr Set the address of the site. byte 1~247
1200,2400,4800,9
Double
Baud Set the baud rate. q 600,19200,38400,
wor
57600,115200
0-- No verification )
. o All settings use
Parity Set up verification. byte 1-- Odd )
one stop bit.
2-- Even
By adding a specified
number of milliseconds to
the standard ModBus
Delay message timeout, the int 0~32767 Unit: milliseconds
standard ModBus message
end timeout condition is
extended.
The
recommended
Set the number of  and Q value of MaxIQ is
points that can be used. . 2048, which
MaxIQ o . int 0~2048
0: Prohibit reading and means that all |
writing of input and output. and Q points are
allowed to be
accessed.
Set the number of word
input registers (Al) that can MaxAl
MaxAl be used. int 0~512 recommended
0: Prohibit reading analog value is 512
input.
Set the number of word
holding registers that can . )
MaxHold ) int 0~32767 Unit: word
be used in the V memory
area.
Set the starting address of
the holding register of the V Pointer to the V
HoldStart byte
memory area that can be storage area.
used.
When the MBUS_INIT
Done instruction is completed, the bit
Done output is turned on.
The Error output byte
Error contains the execution byte

result of the instruction.
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X MBUS_SLAVE

The MBUS_SLAVE instruction serves the request from the ModBus master and must be
executed in each cycle to check and respond to ModBus requests. When EN is turned on, the
instruction is executed in each cycle. The MBUS_SLAVE instruction has no input parameters.

Table C-4 MBUS_SLAVE parameter description:

L Data
Parameter Descripition Range Remark

Type

When MBUS_SLAVE
instruction responds to
ModBus request, Done is )
Done ) bit
turned on. If there is no

service request, Done will

disconnect.
The error | This output is valid only
The output contains the code is when Done is connected.
Error execution result of the byte | shownin | If Done is disconnected,
instruction. the table | the error code will not
below change.
Table C-5 Error code
Error code Descripition
0 No error
1 Storage area error
2 lllegal baud rate or parity
3 lllegal slave address
4 Illegal value of modbus parameter
5 The holding register overlaps with the modbus slave symbol address
6 Receive check error
7 Receive CRC error
8 Illegal function request / unsupported function
9 lllegal storage area address in the request
10 Slave function is not enabled

¥ ModBus slave protocol command usage example

Create a ModBus slave with a slave address of 1, a baud rate of 115200, and no parity
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Always On:SMD.0 Us_INIT_F:FCH
™ &
M1
I I Mode
14hddr Dome Lo, 0
1152004 Baud ErrorfLEL
04FParity
04 Del sy
G4 qMaxIg
FeqMaxhT
10004MaxHa14d
EVEONd HoldSt™
—|Hetwork 2
Aways On:SMD.0 US_SLAVE " FCJ
l EN
Donefln. 1
ErrorfLEZ

Table C-6 MBUS_INIT parameter configuration description

Addr Set the slave address to 1

Boud Set the communication baud rate to 115200
Party Set parity check to no check

Delay Set the delay time to 0 ms

The setting can use up to 256 | and 256 Q (ie 000001~002048 and

Maxl|
Q 010001~012048)

MaxAl Set the maximum readable 512 analog inputs ( 030001-030512)

MaxHold Set the maximum number of V area word storage registers that can be used
axHo
(in word units).

The ModBus master can access the starting address of the register in the V
area of the CPU (such as &VBO0).

StartHold

Using ModBus RTU Master Protocol Commands

% ModBus master protocol instructions occupy CPU resources

1) Occupy PORTO or PORT1 as ModBus slave protocol communication according to different
ModBus protocol libraries. When PORTO or PORT1 communicate as ModBus protocol, it can no
longer be used for any other purpose, including communication with MagicWorks PLC and free
port communication. MBUS_INIT command controls whether the setting of PORT is ModBus
protocol or PPI.

2) All SMs related to the selection of Port free port communication.

3) Occupies 119 bytes of program space.

¥ MBUS_CTRL command

Call the MBUS_CTRL instruction by SM0.0 to complete the initialization of the master and start
its function control.
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Table C-7 MBUS_CTRL command parameter description

Data
Parameter lllustrate Value range Remark
type
Set the communication
mode.
1: the ModBus protocol
Mode function is enabled. bit
0: the system is
restored to the PPI
protocol.
11200,2400,4800,9600,19
Baud Set the baud rate. DWORD
200,38400,57600,115200
0: no parity All settings
Parity Set parity Byte 1: odd use one stop
2: even bit.
The time the master A typical
. waits for a response ) setting value
Timeout int 1~ 32767 .
from the slave. is 1000 ms
units: ms (1s).
Completion bit ,
initialization is .
Done L bit
complete, this bit will be
automatically set to 1.
0: no error .
L Only valid
1: Check selection is
] when the
e illegal o
Error Initialization error code Byte Done bit is
2: lllegal baud rate 1
selection '
3: mode selection is illegal

¥ MBUS_MSG command

f# /] SM0.0 1 ModBus RTU Fuii:5 757 MBUS_MSG 54, First £l K i%—1> ModBus

T 3K [F] — I %)

Hieg

—MEEIRE (B MBUS_MSG) fiifg.

Table C-8 MBUS_MSG command parameter description

Data
Parameter lllustrate Value range Remark
type
Every new read or
First write request bits bit write request must
be pulse-triggered.
Slave Set the slave address byte 1~247
Read and write 0: read
RW byte ]
commands 1: write
00000~0xxxX:
Select the data type to )
Addr _ DWORD | switch output
read and write
10000~21xxxx:
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switch input
30000~3xxxX:
analog input
40000~4xxXX:
holding registers
The maximum
amount of data that
Number of data can be read/written
] . by each
Count communicated (number int
of bits or words) MBUS__MSG
instruction of the
ModBus master is
120 words.
Data pointer, ifitis a
read command, the data
read back is placed in
DataPtr this data area. if it is a DWORD
write command, the data
to be written is placed in
this data area.
Completion bit , read and
Done write function completion bit
bit
Error codes are Error codes are only
Error Error code shown in the valid when the Done
table below bit is 1.
Table C-9 Error codes
Error code Describe
0 No error
1 Response check error
2 Unused
3 Receiving timeout (no response from slave)
4 Request parameter error
5 ModBus/Freeport is not enabled
6 ModBus is busy with other requests
7 Response error (response is not the requested operation)
8 Response to CRC check and error
101 The slave does not support the requested function
102 Slave does not support data address
103 The slave does not support this data type
104 Slave equipment failure
105 The slave received the information, but the response was delayed
106 The slave is busy and rejected the message
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C.4

107

The slave rejected the message

108

Slave memory parity error

SMO. 0
| |

CT_ModBus_master_tcp_single library Function

E¥

| ¢ | Run

14 CmdIndex
197 5laveIF0
165 SlareIF1

14 5lavelP2
1004 51 aveIF3

1 EW

40001 Remotead”
1204 Count
4WE0d LocalDat”™

METCFS_EXE:FC3

DlonefM0. 0
Aotivelmo. 1
ErrorkM0. 2

ErrorCodefMEID

Table C-10 Command parameter description

MBTCPS_EXE is a single read and write command of the ModBus TCP master

The ModBus TCP master writes 120 data (starting from VBO) into the ModBus TCP slave (IP:
192.168.1100), and the starting address is a section of memory at 40001.

Data
Parameter lllustrate Value range
type
L . Please use edge
Run Communication enable bit BOOL ]
trigger
Call the serial number of MTCPS_EXE, and The range is 1 to
Cmdindex the serial number of each call cannot be BYTE | 255
repeated
Slave IPO First digit of slave IP address BYTE | Assuming the slave
Slave IP1 Second digit of slave IP address gyTE | IPaddressis
The third digit of the slave IP add 192.168.1.201,
e third digit of the slave IP address
Slave I1P2 g9 BYTE | ihen Slave
Fourth digit of slave IP address IPO~Slave IP3
houl :
Slave IP3 pyTg | Should besetto
192/168/1/201
respectively
RW Read = O,Write = 1 BYTE
Number of read and write units, valid range:
Count . WORD
1~120 word or 1~1920 bit
RemoteAddr | Remote data address (eg 40001) DWORD
LocalDataPtr | Local data pointer (eg &VB1000) WORD
Done Completion flag: 0 = not done, 1 = done BOOL
) Active bit, 0 = not active or completed, 1 =
Active . . BOOL
operation active and not completed
Error Error bit, 0 = no error, 1 = error BOOL
Error code, valid when done bit is 1 (see table
ErrCode BYTE
below)
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Table C-11 Error code table

Error code Describe

0 No error

1 The total number of connections has reached the maximum number of
connections allowed

2 Establishing connection

3 Operation timeout

4 Request parameter error

5 Command is not activated

6 The connection is Busy (such as activating multiple MBTCPS_EXE at the same
time)

D The Use of the PID_T Library

The PID_T function block is integrated in the main control module, does not occupy user data

space, and is provided to users as a library function. PID_T is mainly for the intelligent PID

function of temperature control, with self-tuning and self-adapting functions. No complicated
programming is required, just call and set some simple parameters to use, and the temperature
control is accurate.

You can download the library for free from the official website of COTRUST. download

link:http://www.co-trust.com/Download/index.html.

Installation Notes
Select MagicWorks PLC menu item "File" — "Add/Delete Library", then click the "Add" button,
find this file in the location of your stored pid_t.ctmwl, and click "OK" to add successfully.

‘* Project Manager - [Project] -- C:/Users/gan

%3 File | Edit

Insert PLC Tools View Wi

Close

D New...
B | Open..
Open start page

Save As.
Delete Project...

Set Password...

Create Library...

Add/Remove Libraries...
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Fs

- £ M aR it poi )
{2E motion_ctrl_module_lib.ctmwl 2020-07-27 19:45 MagicWorles PL... 125 KB
7% motion_ctrl_ module lib V2.1.ctrwl 2020-07-27 19:45 MagicWorles PL... 164 KB
7% pid t.ctrmwl 2020-07-27 19:45 MagicWorks PL... 2 KB
i pid t v1.1.ctmwl 2021-05-21 13:44 MagicWorks PL.. 3 KB
i ple_open libv210.ctmwl 2020-07-27 19:45 MagicWorks PL... 28 KB
{3 57 _Protc % MagicWorks PLC Lib File | 2020-12-30 18:00 MagicWorks PL... 4 KB
= - Forw 2.63 KB D o e ae - .
::1? save VMg e g 5051 .05.21 13:44 2020-07-27 19:45 MagicWorles PL... 4 KB
1 scale.ctnw 2020-07-27 19:45 MagicWorles PL... 4 KB
7% em253_motion_ctrl_lib V1.0.ctmwl 2020-07-27 19:45 MagicWorks PL... 42 KB
i3 USS Protocal Port 0 (v2.3).ctmwl 2020-07-27 19:45 MagicWorks PL... 41 KB
%% USS Protocal Port 1 (v2.3).ctmwl 2020-07-27 19:45 MagicWorks PL... 43 KB
Table D-1 Instruction parameter
Parameter Description Data type Range Remark
The number of the
PID of the circuit to
o \Word, constant .
LOOP which it belongs, ) 0-63 Indicates the control loop ID.
or variable
can not be repeated
starting from O
Commonly  used control
words:
Control word .
\Word, constant 1) 16#03 (only heating output,
CTRL_WORD |[Control PID ) ] ) )
) or variable with adaptive function)
operation . )
2) 16#07 (heating and cooling
output, with adaptive function)
Word, constant] .
SP Set value ] -32768-32767 Unit: 0.1°C
or variable
Measured value ] .
PV \Word, variable -32768-32767 Unit: 0.1°C
(feedback value)
Maximum value Word, constant . o
_ Unit: 0.1°C
MAX_PV of the measured or variable -32768-32767
value
Pulse output |Word, constant Unit: second
OUT_CYCLE _ _ 1-255
period or variable
0.5: The system control
overshoot is required to be
Self-tuning Double word, small.
TUNING_K o _ _ 0.5-2.0
coefficient floating point 1.0: Normal response.
2.0: The system requires fast
response and large overshoot.
It will reset
TUNING_ON | Start auto tuning  [Bit, variable automatically after
auto-tuning.
Word, integer, If it is a constant, the
Kp Scale factor . .
constant  of auto-tuning function
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variable cannot be executed.
Word, integer, Unit: second
Ti Integration time  [constant o] 1-3600
\variable
Word, integer, If it is a constant, the
Td Differential time  [constant o] 0-3600 auto-tuning function
variable cannot be executed.
STATUS_WORD | Status word \Word, variable Unit: second
HEAT_ON Heating output Bit
COOL_ON Cooling output Bit
\When there is only
] heating output:
PID_OUT PID analog output Wo_rd’ Integer’0-32000.
variable \With cooling output:
-32000-32000
Table D-2 Control Word Bit Address Definition
Control word bit Value Remark
0 PID stop
0 1 PID operation
0 Integral always works, the proportional coefficient Kp is
1 not automatically adjusted
1 Integral separation and automatic adjustment of
proportional coefficient
0 PID unipolar output
g 1 PID bipolar output
0 Reserve
3 1 Reserve
0 Points work
‘ 1 Points don't work
0 Differentiation works
> 1 Differentiation does not work
6 -- Reserve
7 -- Reserve

Table D-3 Status word bit address definition

Status word bit Value Description
0 No disconnection fault
0 1 Disconnection fault
0 Auto-tuning is not in progress
! 1 Auto-tuning
0 No self-tuning failure
2 1 Self-tuning failure
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0 No heating
3 1 Heating
0 No cooling
‘ 1 Cooling
0 PID stop state
> 1 PID operating status
6 - Reserve
7 -- Reserve
E The Ethernet "ct_socket" Communication Library
E.l CT_socket library Introduction

At present, the CPU supports 2 UDP connections and 2 TCP client connections. The instructions
provided are SOCK_Open, SOCK_Send, SOCK_Recv, SOCK_Close.
Table E-1 ct_socket library introduction

ltem

Range lllustrate

Connection
number (SockID)

0~255 255 is invalid connection number

Connection type

0,1 0: UDP connection, 1: TCP client connection
(SockType)
The local port number should be a port number that is not
occupied by other connections. The default port number
Port number 20000 |_n the system block is used for PLC mon_ltorln_g
1~65535 | connections. The local port number of the TCP client is
(Lport/Rport)

allocated by the bottom layer, Lport can be set to any value
(cannot be set to 65535 in UDP mode), and Rport must be
the same as the server port number.

Table E-2 Socket error code

Error code Description

No error

1 Connection closed

) The port number is wrong., the local port number is occupied, or the port
number is out of range, an error is reported.

3 Device disconnection

4 UDP connection failed to establish. Commonly used, connection creation fails,
and connection number 255 is returned.

5 The TCP client failed to connect to the remote server

6 TCP server listening failed

7 The data length is wrong, the maximum data length is 512 bytes

8 Data area is empty error

9 Wrong connection number

10 Received data error (data not received)
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11 Wrong connection type

12 IP information error

13 Timeout error

14 TCP client needs to reconnect flag. Commonly used, TCP reconnect
E.2 Instructions For Use

[ Add library file]
In the project manager interface or programming interface, select "File"-"Add/Remove Library",

as shown in the figure below:
* Project Manager - [Project] -- C:i/Users/ganmb65/Desktop/Project1]

Edit Insert PLC Tools View Windows Help

B New...
™ B | Open.
Open start page

Close
Save As..
Delete Project...

Set Password...
Create Library...
Add/Remove Libraries...

Find "ct_socket vl 1.ctmwl" as shown in the figure below, and click the "OK" button.
* Add / Remove Libraries

The following user—created instruction libraries are included for us=e in your
projects. To make additional libraries available for use, click "Add .. " and
select appropriate MagzioWorks PIC instruction library file ( ctmwl). If wou
no longer wish to use an ineluded instructieon library, select it in the list
below and click "Remove' . Hote that removing an instruction library from this
list does not delete the file from the disk.

+fLib/cth300_pwm_lib1.ctmwl

+fLibfebus_lib_v20.ctmwl

E..,"Li b/ct_socket v1_1.ctmwl

./LibfS7_Protocol.ctmwl

fLibfpid t v1.1.ctmwl

SfLibfmotion_ctrl_lib v1.5.ctmwl

~fLibjct_pleopen_lib_v2.3.ctmwl

After the installation is successful, you can see the newly added "ct_socket (v1.1)" under
"Library" in the directory tree of the program block interface: [$§4 Zhfgii A ]
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= e
e xO80® @HBG 45 »p 8 0= = &E =80
v [@J Projectl
|
v ﬁss-oos MLFB ... 2 it HEIR
g‘ L= ¥ 3 h ey RS »u|o
g Status Chart Instruction 8 x v @F Inte
g Init V Data ... U8 Multiple instances ~ &1
5 a )
i_ﬁ T LIB1 E@_ ct_p!copen_lllb(\rZB)
o iﬁ CT LB2 En motion_ctrl_lib(v1.5) < e 3y
2® Progra... E’E- pid_t(v1.1) ]
3‘? Symbol ... ﬁi S7_Protocol(v1.0) @
:Jll? Cross R... Ej ct_socket(v1.1) I 4 —|Hetwork 1 Wed
1‘? Wizards lgj ebus_lib{(v2.0) I -
SOCK_Open
SMO. 0 SOCE_Open: FCO
I EN
1450ckT+™  Donepmo =
12140e=tTF0 SockIDEVED
1994 0e=1tTF1 ErrorBVEL
1A4DestIFE
94 0e=1tIF3
300054 LEart
300024 EFart
2004 Timeont
MO, 14Enable
Function: Create a connection
Parameter Description:
L Input/ Data
Parameter Description Remark
output | type
Connection type, UDP(0 TCP server connection is not
SockTy yp © IN BYTE
and TCP-CLIENT(1) supported.
i For example, the target address is
The first byte of the ] )
DestIPO L IN BYTE | 192.168.1.202, and the first byte is
destination IP address.
192.
For example, the target address is
The second byte of the
DestIP1 . IN BYTE 192.168.1.202, and the second
destination IP address. ]
byte is 168.
. For example, the target address is
The third byte of the .
DestIP2 L IN BYTE | 192.168.1.202, and the third byte
destination IP address. ]
is 1.
For example, the target address is
The 4th byte of the
DestIP3 L IN BYTE | 192.168.1.202, and the fourth byte
destination IP address. ]
is 202.
TCP-CLIENT mode, LPort is
Lport Local port, used by UDP IN WORD | randomly allocated by the bottom
layer.
o It is the same as the port number
Rport Destination port IN WORD
of the remote server.
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Timeout overtime time IN BYTE Unit: 100ms.
Enable Enable bit /0 BOOL
Read and write function It is automatically cleared after
Done . out | BooL | . °© y
complete bit being enabled.
For low-level allocation, the
Output connection application must provide a global
SockID P ouT BYTE bp P g_
number memory to save the connection
number.
Error error code ouT BYTE error code. 0: no error
SOCK_Send
SN0 0 SOCE_Send:FCO
_| : EN
VEROO04SackID Done kMO, 1
SVE10045ndF tr Error FME3
5124Lean
204 Timeout
M. 44Enable
Function: Send data
Parameter Description:
. Input/ Data
Parameter Description Remark
output type
For the underlying allocation, the
Output connection application shall provide a global
SockiD P ouT | Byte |2PP P g
number memory to save the connection
number.
Pointer to the data to be sent, which
DWOR )
SndPtr Data buffer IN b can pointto I, Q, m or V. memory (e.g.
&amp. VB100)
Len Bytes to be sent IN WORD | Therange is 1 ~ 512 bytes.
Timeout Timeout IN BYTE Unit: 100ms.
Enable Enable bit I/O BOOL Enable
Read write function It is automatically cleared after bein
Done e OUT | BOOL y g
completion bit enabled.
Error error code ouT BYTE Error code. 0: no error
SOCK_Recv
MO0 SOCE_Recv:FC1
I EN
YESOO04 S ackID Tone MO, 2
SYE1004 EevEtr LenpyWi1000
04 Timecout  Error FME4
M1, 54Enable
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Function: Receive data
Parameter Description:

. Input/ | Type of
Parameter Description Remark
output | data

For the underlying allocation, the

Output connection application shall provide a global
SockID ouT BYTE )
number memory to save the connection
number.

Pointer to the storage location of the

RcvPtr Data buffer IN DWORD | received data, which can pointto I, Q,
m or V. memory (e.g. &VB100)
Timeout overtime time IN BYTE Unit: 100ms.
Enable Enable bit I/O BOOL Enable
Read and write ) ) )
) It is automatically cleared after being
Done function complete ouT BOOL
. enabled.
bit
Actual number of )
Len IN WORD The range is 1~512 bytes.

bytes received

It is the same as the port number of

Rport Destination port IN WORD
the remote server.
Error error code ouT BYTE error code. 0: no error
SOCK_Close
Mz.0 SOCE_Cleose:FCB

— | x

YESO00 S0 cldD DonefMo. 3

ErrorMES
Mz .0
—( )

1
Function: Close the connection
Parameter Description:

L Input/ Data

Parameter Description Remark

output | type

. For the underlying allocation, the
Output connection

SockID b ouT BYTE | application shall provide a global memory
number
to save the connection number.

Read and write
Done function complete ouT BOOL
bit

It is automatically cleared after being
enabled.

Error error code ouT BYTE | error code. O: no error

[ Applications ]
TCP client disconnects and reconnects, by sending an error flag to determine whether to reopen
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the connection: reconnect flag 14.

MO, I:II | ME4 | S0CK_Qpen: FCO
— /| 1 =5 | EN
14
1450ckTy™”  SockIDFVYESOOD
12140e=tIF0 DonefMd. 0
1994 0e=1IF1 ErrorMEZ
14 0e=1IFZ
Cod0e=1IF3
50014LFort
0014 EFort
P04 Timeont
MOV_E
EN ENO H
04IN OUT FME4

CT _tcp_server_lib Library Introduction

CT_ tcp_server_ The Lib library contains four instructions: TCP_ server. TCP_ connect. TCP_
send. TCP_ recv.

< note > you can download CT_ tcp_ server_ Lib Library for free from COTRUST official website:
http://www.co-trust.com .

TCP_Server

TCF_Server:FCE
EN

Enable

043 erver” Donepya00. 0

04 Ipaddr Bu=vlyaog. 1
35004 Fort Errfpyono. z
ErrId}vEonl

Function: This command is used to start Tcp Server.
Parameter Description:

Input/ _ Data
Parameter Description Remark
output type
Instruction Start the TCP server when enable is 1
Enable IN ) . BOOL )
execution condition Stop TCP server when enable is 0
Tcp Server ID Provide 2 TCP Servers, Service Id is
Serverld IN BYTE
number 0, 1)
Remote connection )
IpAddr IN BYTE | Temporarily can only take 0O
address
Port IN Port number WORD
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F.2

monitored by Tcp
Serve
Done is set when the instruction is
Instruction completed or an error occurs.
Done IN ) BOOL . "
complete bit When the execution condition of the
instruction is Off, the Done bit is reset.
When the instruction is executed. The
Instruction Busy bit is set.
Busy ouT ) , BOOL . -,
execution bit When the execution condition of the
instruction is Off, the Busy bit is reset.
When the instruction is wrong. Err is
. set.
Err ouT Command error bit BOOL . .
When the execution condition of the
instruction is Off, the Err bit is reset.
0. No error
1. Serverid error
2. IPADDR error
Errld ouT error code BYTE ) )
3. The port number is occupied
When the execution condition of the
instruction is off, errid is cleared to O.
TCP_Connect
TCP _Conmect:FCT
—JFH
Enable
FEa00l server” Bu=svKV¥1700.0
o conmec” ErrH{y¥i70o0. 1
ErrIdHvEL 7O=
hetivelV1700. 3
rIFOKVEL 704
rIF1HVEL 705
rIFZHVEL 70R
rIFSHVEL 70T
rPortKyW1 709

Function: This command is used to get the status of TCP connection.
Parameter Description:

Input/ o Data
Parameter Description Remark
output type
Get the connection status when Enable
. is 1.
Connection . .
Enable IN ) BOOL | When the Enable falling edge is in the
enable bit L
connected state, the connection is
disconnected.
Serverld IN Tcp Server Id BYTE | Value O, 1
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number

Connection Id

Each Server supports up to 4

Connectld IN BYTE | connections, and the connect Id is (0, 1,
number
2,3).
When the instruction is executed. The
Busy bit is set.
Busy ouT Instruc.tion | BOOL When the e-‘xecution conditiorT of .the
execution bit instruction is Off, the connection is
successfully disconnected and the Busy
bit is reset.
Err ouT ;(t)mmand error BOOL | When the instruction is wrong. Err is set.
0: no error
Errld OUT | error code BYTE | 1: Serverld error
4: Connectld error
When the connection is established,
Active oUT C_onnection status BOOL Active is set. -
bit When the connection is disconnected,
Active is reset.
IP address of
riPO OUT | remote BYTE
connection 0
IP address of
riP1 OUT | remote BYTE
connection 1
IP address of the
riP2 OUT | remote BYTE
connection 2
IP address of
riP3 OUT | remote BYTE
connection 3
Port number for
rPort OUT | remote WORD
connection
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F.3 TCP_Send
TCF_Send: FCE
EN
Execute
04Server” Donep¥700. 0
04Ceonmes” BuswpV700. 1
SYBS004SndP tr Err}iyroo. 2
El124Len ErrId}vETOZ
1004 Timelut

Function: This command is used to send data to the TCP connection.

Parameter Description:

Paramete | Input/ L Data
Description Remark
r output type
Command trigger When Excute is a rising edge, it triggers
Excute IN . 9 BOOL L . g.edg 99
bit the sending instruction.
Tcp Server Id
Serverld IN BYTE | ValueO, 1
number
. Each Server supports up to 4
Connection Id . )
Connectld IN BYTE | connections, and the connect Id is (0, 1,
number
2, 3).
. . DWOR
SndPtr IN Send pointer bit b
Len IN Send data length | WORD | Up to 512 bytes
Timeout IN Send timeout ms | WORD
When the data transmission is
complete, Done is set.
When the execution condition of the
Done IN Send complete bit | WORD | instruction is Off, the Done bit is reset.
When Execute is 0, the transmission is
complete and Done will be set for one
cycle.
When the instruction is executed. The
Instruction Busy bit is set.
Busy ouT ) _ BOOL . .
execution bit When the execution condition of the
instruction is Off, the Busy bit is reset.
Command error . L .
Err ouT bit BOOL | When the instruction is wrong. Err is set.
i
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F.4

0: no error
1: Serverld error
4: Connectld error

Errid ouT error code BYTE .
5: Server is not open
6: The connection status is wrong
7: Sending timeout
TCP_Recv
TCF_Recv FCH
—1FH
] Eniabl &
04Server Donepya00. 0
04Connes” Busybia00. 1
&VE12004 RovrE tr Errpyoon. 2
Bl745ize ErrId}vEanl
Lenpiywaoz
FrameIdpywand

Function: This command is used to receive data from the Tcp connection

Parameter Description:

Input/ o Data
Parameter Description Remark
output type
When enable is 1, the instruction is in
) _ the state of receiving data.
Enable IN Receive enable bit BOOL . ) .
When enable is 0, the instruction does
not receive data.
Serverld IN Tcp Server Id BYTE | Value 0, 1
Connection ID Each server supports up to 4
Connectld IN number BYTE | connections with connection ID (0, 1,
2, 3).
Receive data DWOR
RcvPtr IN . .
pointer bit D
i Maximum length of
Size IN . WORD | Up to 512 bytes
received data
Receive complete Done is set when data is received.
Done IN bit WORD | When the execution condition of the
instruction is Off, the Done bit is reset.
When the instruction is executed. The
Instruction Busy bit is set.
Busy ouT ) _ BOOL . .
execution bit When the execution condition of the
instruction is Off, the Busy bit is reset.
) When the instruction is wrong. Err is
Err OUT | Command error bit BOOL ‘
set.
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Errld

ouT

error code

BYTE

0: no error

1: Server id error

4: Connect id error

5: Server is not open

6: Connection status error
7: Send timeout

Frameld

ouT

Frame ID of the

received data

WROD

Whenever a frame of data is received,
the Frameld will increase by 1, and the
user can judge whether there is new
data based on this.

G Axis Command “ct_plcopen_lib(v2.3)”

Axis command is designed according to PLCopen standard, and the flow chart of axis status
command is shown in the following figure:
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MC Gearln
MC_Camin
MC Phasing

5, MC_Jog

%, MC_MoveVelocity
%L . MC_TorqueContro
MC_MoveVelocity

MC_MoveAbsolute
I\CC_MoveRelati

MC_MoveVelocity
MC_TorqueControl EEERR

MC_MoveVelocity|CSV Continue

MC_MoveAbsolute
MC_MoveRelative

MC_Stop.done
&!Execute

Initialize
<4——MC-Home _ Disable |4+———

MC_Reset

.9 MC_Linexx
35 MC_Circlexx o

S o  MC_Helicalxx

o=

Erroccursin any state
<

<

Coordinated

MC_Linexx j
MC_Circlexx
MC_Helicalxx

R
@ 1. fikr#iANGE S ct_hsp300_lib % H MC_PTP_R. MC_PTP_A. MC_SPEED_CTRL [ J].

Gl Single Axis Control Command

Single-axis control instructions are generally used for positioning control, that is, servo motors

drag external mechanisms to a specified position.

The MC function blocks of single-axis control are as follows:

Command function Remark

Name
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MC_Power

Axis enable command

MC_MoveAbsolute

Absolute displacement instruction

MC_MoveRelative

Relative displacement command

MC_MoveVelocity

Speed command

MC_Stop Stop instruction

MC_Halt Interruptible stop command
MC_Home Return to origin command
SMC_Home Special return to origin command

MC_MoveSuperimposed

Superimpose  relative  position
command

MC_Reset

Reset error command

MC_MoveFeed

Motion instruction triggered by
interrupt event

MC_MoveJog

Jog command

MC_SetPosition

Set current position command

SMC_CtrIByActPos

Position following instructions

MC_ReadStatus

Read axis status command

MC_ReadSetPos

Read axis setting position
command

MC_WriteParameter

Write parameter command

MC_ReadParameter

Read parameter command

MC_TouchProbe

Probe instructions

MC_TorqueControl

Torque control command

MC_MoveVelocityCSV

Speed command (CSV mode)

MC_ReadVelPos

Read axis speed and position
commands

MC_Power

— EH

=—Enabla

MC_Fower FCO

OfAxis StatusKW100. 1
BusyHv100. 2

ErrHvio0. 3
ErrTdlfyioz

Function: This instruction is used to enable or disable the corresponding axis.
Parameter Description:
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Input/ _ Data
Parameter Description Remark
output type
Axis enable Set to TRUE to enter the operable state, set
Enable IN BOOL
to FALSE to release the operable state.
) Axis ID
Axis IN BYTE
number
Status bit Changes to TRUE when entering a
runnable state.
Status ouT BOOL .
Entering the non-runnable state changes to
FALSE.
Instruction When the instruction is executed. The Busy
execution bit bitis set. _ .

Busy ouT BOOL | Reset Busy when the instruction completes.
When the execution condition of the
instruction is Off, the Busy bit is reset.

Error bit If an Error is detected, the Error bit is set.
When the execution condition of an
Err ouT BOOL |. .
instruction changes from On to Off, the
Error bit is reset.
Errid ouT error code WORD | Error code, see chapter G.4 Error code
MC_MoveAbsolute
[FC Meverbzo: FCY
EW
Execute
M hxis Done W20, 0
1000, 0 Fos BusyHvee0. 1
2000, 0 el hbortHieen, 2
3000, Od ke Errfvezo. 3
4000, OgDee ErrId{vtzes
Buffer™
slDirect™

Function: This command is used to control the terminal actuator to accelerate and decelerate to

the target position relative to the zero point according to the given speed. Once this command is

terminated during the operation, the remaining distance will be discarded and the new command

function will be performed.

Execute

Done

a

[ ]

Busy

CommandAborted

Error

L

ErrorlD

<

HIRAED ‘
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Parameter Description:

Parameter

Input/
output

Description

Data
type

Remark

Execute

IN

Instruction
execution
condition

BOOL

When the execution condition changes
from Off to On, the instruction is
executed.

AXis

Axis ID number

BYTE

Pos

Location

REAL

The target position of the terminal
actuator relative to the zero point, unit:
unit

Vel

speed

REAL

The operating speed of the terminal
actuator, this parameter is always
positive. (Unit: unit/second)

Acc

Acceleration

REAL

The acceleration of the terminal
actuator, this parameter is always
positive. (Unit: unit/second/second)

Dec

decrease
speed

REAL

The deceleration of the terminal
actuator, this parameter is always
positive. (Unit: unit/second/second)

BufferMode

Abort mode

BYTE

Define the action of the axis:

0: Abort (directly interrupt the ongoing
command)

Other: illegal

Direction

direction

INT

Direction of rotation:

0: The direction with the shortest
distance.

1: Positive direction.

-1: reverse direction.

2: Continue the current direction.
This parameter is valid for rotary axis,
but invalid for linear axis.

Done

ouT

Done bit

BOOL

When the absolute displacement action
is completed, Done is set.

When the execution condition of the
instruction is Off, the Done bit is reset.

Busy

ouT

Instruction
execution bit

BOOL

When the instruction is executed. The
Busy bit is set.

Busy reset when the instruction is
completed.

When the execution condition of the
instruction is Off, the Busy bit is reset.

Abort

ouT

Command stop
bit

BOOL

When the instruction is terminated
during execution, Abort is set.

When the execution condition of the
instruction is Off, the Abort bit is reset.

Err

ouT

Error bit

BOOL

If an error is detected, the Error bit is set.
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When the execution condition of the
instruction is Off, the Error bit is reset.

Errid ouT error code WORD | Error code, see chapter G.4 Error code
MC_MoveRelative
fo MoveRela FO2
EN
Exerute
O hxis DonepV=12 0
1000, 04Di= Busypie1z. 1
2000, 0 Vel hborthveiz 2
300, 04 Ao Errfveiz. 3
400, 04Dec ErrIdfvizid
04 Buffer™

Function: It is used to control the terminal actuator to take the current position as the reference
point and move a given distance at a given speed. Once this command is terminated during
operation, the unfinished distance will be discarded and a new command function will be

executed.
Execute
Done —|
Busy
CommandAborted
Error
ErroriD 0 >< error code
Parameter Description:
Input/ Descripti | Data
Parameter Remark
output on type
Instruction . .
] When the execution condition changes from
Execute IN execution BOOL . o
B Off to On, the instruction is executed.
condition
. AXxis ID
Axis IN BYTE
number
Taking the current position as a reference, the
target distance to be moved by the terminal
Dis IN distance REAL | actuator. Setting this value to a negative
number means that the axis will be reversed.
Unit: unit.
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The operating speed of the terminal actuator,
Vel IN speed REAL | this parameter is always positive. (Unit:
unit/second)
) The acceleration of the terminal actuator, this
Acceleratio . . .
Acc IN REAL | parameter is always positive. (Unit:
n
unit/second/second)
The deceleration of the terminal actuator, this
decrease . . .
Dec IN REAL | parameter is always positive. (Unit:
speed .
unit/second/second)
Abort 0: Abort (direct interruption of ongoing
or
BufferMode IN BYTE | instructions)
mode .
Others: illegal
When the absolute displacement action is
. completed, the done bit is set.
Done ouT Done bit BOOL . .
When the execution condition of the
instruction is off, the done bit is reset.
When the instruction is executed. The Busy
Instruction bit is set.
Busy ouT execution BOOL | When the command completes Busy reset.
bit When the execution condition of the
instruction is off, the Busy bit is reset.
When the instruction is terminated during
Command execution, the Abort bit is set.
Abort ouT ) BOOL ) N
stop bit When the execution condition of the
instruction is off, the Abort bit is reset.
If an error is detected, the Error bit is set.
Err ouT Error bit BOOL | When the execution condition of the
instruction is off, the Error bit is reset.
Errid ouT error code | WORD | Error code, see chapter G.4 Error code
MC_MoveVelocity
[PcMevevele Foq
EH
Execute
O Ahxis Bu=yHye24. 0
100, 0f ¥el In¥elHyerd. 1
200, 0 Aec AbortHyzzg 2
300, 0 Dec ErrjHvezd. 3
1{Buffer™ ErrIdHvwese
o Direct™

Function: This instruction is used to control the terminal actuator to move to a given speed
according to a given acceleration and deceleration, and run at a constant speed. When the
terminal mechanism reaches the given speed, the execution of this instruction is completed, but
the terminal mechanism continues to run at this speed.
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Parameter Description:

Input/ Descripti Data
Parameter Remark
output on type
Instruction This command is executed when the
Execute IN execution BOOL | execution condition changes from off to
conditions on.
) Shaft ID
Axis IN BYTE
number
The operating speed of the terminal
Vel IN speed REAL | actuator. This parameter is always
positive. (unit: Unit / second)
Acceleration of terminal actuator, this
Acc IN acceleration REAL parameter is always positive.
(unit: Unit / second / second)
Deceleration of terminal actuator, this
Dec IN deceleration REAL parameter is always positive.
(unit: Unit / second / second)
0: Abort (directly interrupt the instruction in
BufferMode IN Abort mode BYTE progress)
Others: illegal
N L 1: Positive direction
Direction IN direction INT .
-1: Negative square
When the instruction is executed. The
. Busy bit is set.
Instruction
) When the command completes Busy
Busy ouT execution BOOL
bt reset.
When the execution condition of the
instruction is off, the Busy bit is reset.
After reaching the target speed, the
Speed invelocity bit is set. When instructed
Invel ouT . BOOL i "
reach bit When the execution condition changes
from on to off, the inversion bit is reset.
When the instruction is terminated during
Command . .
o execution, the abort bit is set.
Abort ouT termination BOOL ) .
bit When the execution condition of the
[
instruction is off, the abort bit is reset.
If an error is detected, the error bit is set.
Err ouT Error bit BOOL | When the execution condition of the
instruction is off, the error bit is reset.
Errid ouT error code WORD | Error code, see chapter G.4 Error code
MC_Stop
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0
10a00. 0
0

MC_Stop: FC20
EN

Execute

hris DoneH¥240. 0

Dec BusyHvz40. 1

Buffer™ ErrHyz40. 2
ErrIdfyzar

Function: This instruction is used to control the terminal actuator to decelerate at the given
deceleration rate until it stops. When this instruction is running, it cannot be terminated by any
other instruction. After the speed drops to 0, the axis changes to the Stopping state, and will not
switch to the StandsStill state until the Execute changes to O.

Execute

Done

Velocity

Stopping

Standstill

]

\—

Parameter Description:

Input/ _ Data
Parameter Description Remark
output type
Instruction . B
. When the execution condition changes from
Execute IN execution BOOL . o
. Off to On, the instruction is executed.
condition
) Axis ID
AXis IN BYTE
number
The deceleration of the terminal actuator,
decrease ) . .
Dec IN q REAL | this parameter is always positive.
spee
P (Unit: unit/second)
0: Abort (directly interrupt the ongoing
BufferMode IN Abort mode | BYTE | command)
Other: illegal
After the speed drops to 0, the Done bit is
) set.
Done ouT Done bit BOOL i .
When the execution condition of the
instruction is Off, the Done bit is reset.
When the instruction is executed. The Busy
bit is set.
Instruction Busy reset when the instruction is
Busy ouT ) .| BOOL
execution bit completed.
When the execution condition of the
instruction is Off, the Busy bit is reset.
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If an error is detected, the Error bit is set.
Err ouT Error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.

WOR
Errld ouT error code b Error code, see chapter G.4 Error code
MC_Halt
MC_Halt:FC23
EN

Exccute
Mfhxis TDoneHvezz. 0
1000, off Dee Busylfy23z. 1
14Buffer™  AbortHyezz =
ErrfVe3e. 3
ErrIdHwi=34

Function: This instruction is used to control the terminal actuator to decelerate at the given
deceleration rate until it stops. When this instruction is running, it can be terminated by other
instructions.

Parameter Description:

Input/ o Data
Parameter Description Remark
output type
Instruction . .
. When the execution condition changes
Execute IN execution BOOL . L
B from Off to On, the instruction is executed.
condition
. Axis ID
Axis IN BYTE
number
The deceleration of the terminal actuator,
decrease ) . .
Dec IN q REAL | this parameter is always positive.
spee
P (Unit: unit/second/second)
0: Abort (directly interrupt the ongoing
BufferMode IN Abort mode BYTE | command)
Other: illegal
After the speed drops to 0, the Done bit is
) set.
Done ouT Done bit BOOL . .
When the execution condition of the
instruction is Off, the Done bit is reset.
When the instruction is executed. The Busy
bit is set.
Instruction Busy reset when the instruction is
Busy ouT ) . BOOL
execution bit completed.
When the execution condition of the
instruction is Off, the Busy bit is reset.
When the instruction is terminated during
Command execution, the Abort bit is set.
Abort ouT . BOOL . .
stop bit When the execution condition of the
instruction is Off, the Abort bit is reset.
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If an error is detected, the Error bit is set.
Err ouT Error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid ouT error code WORD | Error code, see chapter G.4 Error code
MC_Home
MC_Home: FC21
EN
Execute
Odhxis Dane 1580, 0
Busy}vizn. 1
ABortfvian. 2
Errfpv130. 3
ErrIdpyig2

Function: This instruction is used to control the axis to execute the homing action according to
the mode and speed given by the axis parameters. The homing mode and speed are set in the

axis parameter setting interface.

Note: The configuration of pulse axis and communication axis is different.
* The home mode and home speed of the pulse axis are set in the parameter setting interface.

For details, see Chapter 15.1 Axis Wizard

*  For communication axis, it is necessary to rewrite the value of the home mode 16#6098:0
and configure the home speed 16#6099:0, 16#6099:1. for the specific operation, please

refer to chapter 15.1 Axis Wizard

* Parameter Description:

Input/ Descripti Data
Parameter Remark
output on type
Instruction . .
. When the execution condition changes from
Execute IN execution BOOL . L
- Off to On, the instruction is executed.
condition
) Axis ID
AXis IN BYTE
number
After the speed decelerates to 0, the Done bit
Done ouT Done bit BOOL | is set.When the execution condition of the
instruction is Off, the Done bit is reset.
When the instruction is executed. The Busy bit
Instruction is set.
Busy ouT execution BOOL | When the command completes Busy reset.
bit When the execution condition of the
instruction is off, the Busy bit is reset.
When the instruction is terminated during
Command execution, the abort bit is set.
Abort ouT ) BOOL ) .
stop bit When the execution condition of the
instruction is off, the abort bit is reset.
. If an error is detected, the Error bit is set.
Err ouT Error bit BOOL . .
When the execution condition of the
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instruction is Off, the Error bit is reset.

Errld ouT error code | WORD | Error code, see chapter G.4 Error code
SMC_Home
SMC_Home:FCZ2
EN
Exeoute
O hxis DonepyR0Z, 2
194Mode BuswkB0Z. 5
SVETOO4pDi gIn”  ABor tfvEOZ. 4
10, 04VelFast ErrfyEOZ. B
. 04VelSlow  ErrIdbvwezs
B O4hoe

Function: By calling this instruction, the controller controls the axis to execute the return-to-origin

action according to the mode and speed given by the parameters. The return-to-origin mode and

speed are set in the instruction. note that in general, the origin switch/limit signal of the axis is

connect to the PLC system. After returning to the original, the controller will offset the axis
coordinate to 0.0, and the 16#6064:0 (position actual value) of the axis itself will not change due
to the operation command.

Parameter Description:

Input/ o Data
parameter Description Remark
output type
Instruction . -
. When the execution condition changes from
Execute IN execution BOOL . L
. Off to On, the instruction is executed.
condition
. Axis ID
Axis IN BYTE
number
Return to Refer to Example 1: Pulse axis return to
Mode IN BYTE o
zero mode origin
The memory address pointed to by the origin
switch, forward and reverse limit switch
position numbers.
bit0: Negative switch
bitl: Forward switch
. Input signal . bit2: Origin switch.
pDiglnput IN . pointer . . . . . .
pointer The switch signal 1 is valid, and 0 is invalid.
For example, when pDiglnput is equal to
&IBO,
10.0: Negative switch
10.1: Forward switch
10.2: Origin switch.
Quick zero The fast speed when searching the origin,
VelFast IN return speed | REAL | this parameter is always positive.
(Unit: unit/second)
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Slow return The slow speed when searching the origin,
VelSlow IN to zero speed | REAL | this parameter is always positive.
(Unit: unit/second)
Acceleration The acceleration of the terminal actuator, this
Acc IN REAL | parameter is always positive.
(Unit: unit/second/second)
Finish bit After returning to zero, the Done bit is set.

Done ouT BOOL | When the execution condition of the
instruction is Off, the Done bit is reset.

Instruction When the instruction is executed. The Busy
execution bit bit is set.

Busy ouT BOOL | Busy reset when the instruction is completed.
When the execution condition of the
instruction is Off, the Busy bit is reset.

Command When the instruction is terminated during
stop bit execution, the abort bit is set.

Abort ouT BOOL . N
When the execution condition of the
instruction is off, the abort bit is reset.

Error bit If an error is detected, the Error bit is set.
Err ouT BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.

Errid ouT error code WORD | Error code, see chapter G.4 Error code

MC_Reset
MC_KRe=at:FCZ24
—EX
—Execute
Dhxi= Donefy216.0
Busylvzi6. 1
Abortlyzie. 2
Errfvzie. 3
ErrIdpvwzia

Function: Used to remove the abnormality of the axis. After the abnormality is removed, the axis

state will change from ErrorStop state to StandStill state.

Parameter Description:

Input/ . Data
Parameter Description Remark
output type
Instruction ) »
. When the execution condition changes from
Execute IN execution BOOL . o
. Off to On, the instruction is executed.
condition
. Axis ID
AXIis IN BYTE
number
When the axis state is reset to the
Done ouT Finish bit |BOOL ready-to-execute state, the Done bit is set.
When the execution condition of the
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instruction changes from On to Off, the Done
bit is reset
When the instruction is executed. The Busy
. bit is set.
Instruction . L
Busy ouT . ~ |BOOL Busy reset when the instruction is completed.
execution bit . N
When the execution condition of the
instruction is Off, the Busy bit is reset.
When the instruction is terminated during
Command execution, the abort bit is set.
Abort ouT ) BOOL . .
stop bit When the execution condition of the
instruction is off, the abort bit is reset.
If an error is detected, the Error bit is set.
Err ouT Error bit BOOL When the execution condition of the
instruction is Off, the Error bit is reset.
Errid ouT error code |WORD | Error code, see chapter G.4 Error code
MC_MoveFeed
IMC Mo eFeed: FC24
EN
Excute
oTd TaneHyaz0. 0
0fCmd BuswHvazo. 1
1004 Trigze”  Abertlvazo 2
1004 Trigze” InFeedlfvazo. 3
100. 0fFes Err{Vae0. 4
100, 14 Vel ErrId{vweze
100, 2 hee
100, 34 Dec
OypFar

Function: After the specified input interrupt event occurs, the axis performs the action specified
by Cmd. Before the designated interrupt occurs, Execute becomes 0 and the current instruction
can be cancelled. After the movement is completed, it needs to be triggered again to respond to

the interrupt again.

Parameter Description:

Input/ _ Data
Parameter Description Remark
output type
Instruction . .
) When the execution condition changes
Execute IN execution BOOL . L
B from Off to On, the instruction is executed.
condition
AXxis or axis
Id BYTE | See Schedule 2 below
group Id
0: Stop.
What 1: Relative movement.
CMD IN h q BYTE | 2: Absolute exercise.
appene 3: Speed control.
16#80: Axis group stop
. Interrupt
Triggerinput IN BYTE
event See Schedule 1 below
TriggerVar IN Interrupt DWORD
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event
parameters
Pos IN Location REAL
Vel IN speed REAL
Acc IN Acceleration REAL | See Schedule 2 below
decrease
Dec IN REAL
speed
Other Reserved. When the above parameters are
oPar IN parameter |DWORD not enough to describe .the parameters, the
] parameters are placed in the memory
pointers indicated by pPar.
When the axis state is reset to the
ready-to-execute state, the Done bit is set.
Done IN Done bit BOOL | When the instruction execution condition
changes from On to Off, the Done bit is
reset
When the instruction is executed. The Busy
bit is set.
Busy oUT Instru.ction. BOOL Busy reset when the instruction is
execution bit completed.
When the execution condition of the
instruction is Off, the Busy bit is reset.
When the instruction execution process is
Abort OUT Comma'nd BOOL terminated, the Aport bit i§ _set.
stop bit When the execution condition of the
instruction is Off, the Abort bit is reset.
When an interrupt occurs and a movement
InFeed ouT Move_n_"nent BOOL 'S triggereq, |nFegd iS. set
position When the instruction is completed, InFeed
is reset.
If an error is detected, the Error bit is set.
Err ouT Error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid ouT error code WORD | Error code, see chapter G.4 Error code
Attached Table 1 Interrupt trigger events
Triggerinput Explain TriggerVar
0 Rising edge, 10.0
2 Rising edge, 10.1
4 Rising edge, 10.2
6 Rising edge, 10.3 Module with interrupt event
1 Falling edge, 10.0 Triggervar = rack number * 256 + slot
3 Falling edge, 10.1 number
5 Falling edge, 10.2 If the module is placed at the position with
7 Falling edge, 10.3 rack No. 1 and slot No. 3,
12 HSCO0 CV=PV Then triggervar = 16#0103
27 HSCO direction change
HSCO external
28 recovery/Zphase
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13 HSC1CV=PV

14 HSC1 direction change

15 HSC1 external
recovery/Zphase

128 i\:nl:r?trjn(:ry rising edge Triggervar = memory offset address * 8 +
v mempor talling edae bits of memory. If v0.0, this value is 0.

129 . y tafling edg V127.7 this value is 1023 (127 * 8 + 7).
interrupt

Schedule 2 axis movement

CMD

Parameter

Detailed description

0: STOP

ID: shaft ID number
Dec: deceleration

It is equivalent to executing MC after
interrupt trigger_ Stop instruction.

1: relative motion

ID: shaft ID number

Vel: speed

ACC: acceleration

Dec: deceleration

Pos: distance of movement

It is equivalent to executing MC after
interrupt trigger_ MoveRelative

2:absolute motion

ID: shaft ID number

Vel: speed

ACC: acceleration

Dec: deceleration

Pos: Location

When the axis is a rotating
axis:

The direction of vel > 0 is
positive rotation

Vel < 0O direction is reverse
rotation

It is equivalent to executing MC after
interrupt trigger_ MoveAbsolute

3:speed
movement.

ID: shaft ID number
Vel: speed

ACC: acceleration
Dec: deceleration
Vel > 0.0 forward
Vel < 0.0 reverse

It is equivalent to executing MC after
interrupt trigger_ MoveVelocity

16#80:Shaft

ID: axis group ID number

It is equivalent to executing MC after

group stop Dec: deceleration interrupt trigger_ GroupHalt
MC_MoveJog
MC_MoveJog:FC3

—] EH
——JPoziti”™
—Hezati™

04 Axis BusyH¥2E0.0
V030044 Vel Abor tH2E0. 1
VD30034 Ace Errfvesn. 2
V30124 les ErrTdlfvireaz
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Function: perform inching movement according to the specified velocity. Set positiveenable to
true when positive direction micro movement is required, and set negativeenable to true when
negative direction micro movement is required.

Parameter Description:

Input/ _ Data
Parameter Description Remark
output type
PositiveEna Positive Set to TRUE to start moving in the
ble IN direction is BOOL | positive direction. Set to FALSE to end the
effective move.
NegativeEn Valid in Set to TRUE to start moving in the
gable IN negative BOOL | negative direction. Set to FALSE to end
direction the move.
Axis IN Axis ID DWOR Axis ID number
number D
Vel IN Target speed REAL Specify the target speed. The unit is

[command unit/sec].

The acceleration of the terminal actuator,
Acc IN Acceleration REAL | this parameter is always positive.

(Unit: unit/second/second)

The deceleration of the terminal actuator,
Dec IN decrease REAL this'para'meter is always positive.

speed (Unit: unit/second/second)

When set to 0, realize emergency stop.
The instruction is being executed as
Busy ouT Busy bit BOOL | TRUE, and the execution is completed as
FLASE

When the instruction is terminated during
execution, the abort bit is set.

When the execution condition of the
instruction is off, the abort bit is reset.

If an error is detected, the Error bit is set.
Err ouT Error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.

Errid ouT error code WORD | Error code, see chapter G.4 Error code

Abort ouT Stop bit BOOL

MC_SetPosition

fc setposit PO

EW

Execute

Whwis Donepyvio,
vpo{Positi”  Buswhvio z
V10 oqMode Errfvio.
ErrId}vwiz

Function: This command sets the current coordinate value (unit).

Note: This instruction cannot be used when the axis is in motion. When the axis is used as the
main axis of synchronous motion, it cannot be used, otherwise unpredictable consequences may
occur.

Parameter Description:

Parame | Input/o . Data
Description Remark
ter utput type
Execute IN Instruction BOOL | When the execution condition changes from
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execution Off to On, the instruction is executed.
condition
) Axis ID )
Axis IN BYTE | Axis ID number
number
Specified - . " .
. . Specified coordinate position (unit)
Position IN coordinate REAL N
. Value -1E+13<=Position<=1E+13
position
0: The absolute position mode is specified as
this mode, and the absolute position of the axis
Location is Position
Mode IN BOOL . . . e
mode 1: The relative position mode is specified as
this mode, the absolute position of the axis is
the current position plus Position
If an error is detected, the Error bit is set.
Done ouT Status bit BOOL | When the execution condition of the instruction
changes from On to Off, the Error bit is reset.
. The instruction is being executed as TRUE,
Busy OUT | Busy hit BOOL o
and the execution is completed as FLASE.
If an error is detected, the Error bit is set.
Error OUT | Error bit OBOL | When the execution condition of the instruction
changes from On to Off, the Error bit is reset.
Errid OUT | error code WORD | Error code, see chapter G.4 Error code

SMC_CtrIByActPos

FMC_Ctr1ByA @ FCH

EN

Execute

JAxis

Busy}vs00. 0

AbortpVEOD. 1

ErrEVEO0D, 2
ErrIdpvwso2

Function: After calling this command, the axis position will be controlled by an external command,

and the axis setting position will follow the current position.
Parameter Description:

Paramet | Input/ L Data
Description Remark
er output type
) When the execution condition changes from
Instruction i .
] Off to On, the instruction is executed. When
Execute IN execution BOOL . »
B the execution condition changes from ON to
condition . )
Off, cancel the current instruction
. Spindle ID .
AXis IN BYTE | Axis ID number
number
Command . .
Busy ouT . BOOL | True, the order is being processed
processing
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When the instruction is terminated during
Command execution, the abort bit is set.

Abort ouT . BOOL , " . .
stop bit When the execution condition of the instruction

is off, the abort bit is reset.

If an error is detected, the Error bit is set.

Err ouT Error bit BOOL | When the execution condition of the instruction
is Off, the Error bit is reset.
Errid OUT | error code WORD | Error code, see chapter G.4 Error code

MC_ReadStatus

e FeadStat™: FC
— Irw

———1Fnable

o haeis DoneKwz00. 0

ErrH¥en0. 1
ErrorIdHwenz
Error3 Hyvzo0. 2
Steppi~Hyeoo. 3
Dizalbel¥200. 4
Stands~Hyeoo. 5
DisCre™Hyz00. B
Contin™Hyzo0, 7
SyncMa™Hyvzo1. 0
HomingHwzol. 1
Coordi "Hyz0l. 2
hetPosHYDIZ04
hetWel HYTIZ0G

Function: This command is used to read the value of the corresponding axis state.
parameter.Parameter Description:

Input/ . Data
Parameter Description Remark
output type
Instruction
enable IN execution BOOL | When itis On, execute the instruction.
condition
: Axis ID .
AXis IN BYTE | Axis ID number
number
After the instruction is  executed
. successfully, the Done bit is set.
Done ouT Status bit BOOL . .
When the execution condition of the
instruction is Off, the Done bit is reset.
If an error is detected, the Error bit is set.
) When the execution condition of the
Err ouT Error bit BOOL | . .
instruction changes from On to Off, the
Error bit is reset.
error code
When Error is TRUE, Errld is the error of
Errld ouT error code WORD | the instruction.
When ErrStop is TRUE, Errld is the current
error of the axis.
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Status
ErrStop ouT . ) BOOL | TRUE, if the axis is in the state ErrStop
indicator bit.
. Status . L .
Stopping ouT . ) BOOL | TRUE, if the axis is in the Stopping state
indicator bit.
i Status . L .
Disabled ouT o ) BOOL | TRUE, if the axis is in the Disabled state
indicator bit.
i Status . L .
StandStill ouT o ) BOOL | TRUE, if the axis is in the state StandStill
indicator bit.
i Status TRUE, if the axis is in the state
DisCreteM | yp | | BooL | _
otion indicator bit. DisCreteMotion
i Status TRUE, if the axis is in the state
continous | yp | _ | BoOL _ )
Motion indicator bit. ContinousMotion
. Status TRUE, if the axis is in the state
SyncMotion ouT Lo . BOOL .
indicator bit. SyncMotion
) Status . L .
Homing ouT . ) BOOL | TRUE, if the axis is in the state Homing
indicator bit.
) Status TRUE, if the axis is in the state
Coordinate ouT o . BOOL .
indicator bit. Coordinate
Current .
ActPos ouT . REAL | unit
coordinates
Current .
ActVel ouT REAL | Unit/sec
speed
MC_ReadSetPos

ﬁE ReadSetP™ :FCT

EN

Enab

0dAxis

le

ErrorId
SetPos

Done

-¥900. 0
V900, 1
-YW902
VD904

Err

Function: This command is used to read the current setting position of the axis.

Parameter Description:

Parame o Data
Input/output Description Remark
ter type
Instruction
enable IN execution BOOL | When it is On, execute the instruction.
condition
. Axis ID ]
AXis IN BYTE | Axis ID number
number
After the instruction is executed
. successfully, the Done bit is set.
Done ouT Status bit BOOL . i
When the execution condition of the
instruction is Off, the Done bit is reset.
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If an error is detected, the Error bit is set.
) When the execution condition of the
Error ouT Error bit BOOL | . )
instruction changes from On to Off, the
Error bit is reset.
When Error is TRUE, Errld is the error of
the instruction.
Errid ouT error code WORD . .
When ErrStop is TRUE, Errld is the
current error of the axis.
Current set )
Setpos ouT . REAL | unit
position

MC_WriteParameter

ﬁc_wri teFa :FC11

EH

Excute

hxis
Index
Yalue

Tonaf
Busywh
Errf

ErrId}

Function: This instruction is used to write the value of the configuration parameter of the

corresponding axis. After the write is successful, it is equivalent to modifying the hardware

configuration and is permanently effective. This instruction can only be run when the axis is not

enabled.
Parameter Description:
input/ _ Data
Parameter Description Remark
output type
Instruction When the execution condition changes
Execute IN execution BOOL | from Off to On, the instruction is
condition executed.
Parameter See the parameter description table in
Index IN WORD .
number the following table
Pointer to
DWOR .
pValue IN parameter D Parameter pointer
value
After the instruction is executed
. successfully, the Done bit is set.
Done ouT Status bit BOOL ) .
When the execution condition of the
instruction is Off, the Done bit is reset.
If an error is detected, the Error bit is set.
) When the execution condition of the
Error ouT Error bit BOOL | . .
instruction changes from On to Off, the
Error bit is reset.
Errid ouT Error code, see chapter G.4 Error code
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Parameter description table

Index Parameter pValue Descripition
pValue is a pointer to the
0 Dimensional | dimension description.
conversion | Dimensional description is
shown in Table 3 below.
Axis 3 acceleration and
deceleration mode is S-shaped
acceleration and deceleration
SMO D|—E}I NOY_B ENDH
pValue: Pointer to acceleration/ 1 ot} vzenn
deceleration mode. Acceleration w00 T
EN
. and deceleration mode is a -
Acceleration I T
BYTE
and i s hxis Denefhin. 2
1 . Acceleration mode: IIndex  BusyHI0. 5
deceleratlon HVEBOO{p¥alue Exrfno 6
0: trapezoid S
mode _ " s
1: S shape I
2:Sin acceleration and e o
deceleration s 0 e T
f————
M. 1
e ——
3dhuis DonefMo. 4
14 Index BusypMo. 5
AYEEO0{p¥alue ErrMo. &
ErrIdfv¥io0
pValue: It is a pointer to the
2 speed speed setting. Refer to Table 4

for pointing structure

Attached Table 3 data structure description of dimensional conversion

Name Data type | Descripition
Dimensional conversion, pulse increment

ScalPulselnc REAL . . p . .
(Hardware configuration dimension conversion left 1)
Dimensional conversion, motor turns

ScalMotorTurns REAL . . . . L
(Hardware configuration dimension conversion right 1)
Dimensional conversion, motor turns increment

ScalMotorTurnsinc REAL . . . . .
(Hardware configuration dimension conversion left 2)

ScalGearTurnsine REAL Dimensional co.nver3|.on, gear ogtput turns ||.10rernent.
(Hardware configuration dimension conversion right 2)
Dimension conversion, output turns increment

ScalGearTurnsinc REAL . . _p ) .
(Hardware configuration dimension conversion left 3)

, Dimensional conversion, units in application.

ScalAppUnitsc REAL i ) . . L

(Hardware configuration dimension conversion right 3)

Attached Table 4 Speed setting instructions

Name Type Description

VelMax REAL Maximum speed

VelMin REAL Minimum speed
VelStartStop REAL Start stop speed
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AccMax

REAL

Maximum acceleration

AccMin

REAL

Minimum acceleration

MC_ReadParameter

MC_ReadPars™ FOB
4EH
HExcute
Ariz Danep'
Tdex BusxH'
p¥alue Errjy
ErrIdj

Function: This instruction is used to read the value of the configuration parameter of the

corresponding axis.

Parameter Description:

Input/ - Type
Parameter Description Remark
output data
Instruction When the execution condition
Execute IN execution BOOL | changes from Off to On, the
condition instruction is executed.
Parameter L
Index IN WORD | See parameter description table
number
Parameter
pValue ouT . DWORD
pointer
After the instruction is executed
successfully, the Done bit is set.

Done ouT Status bit BOOL When the execution condition of the
instruction is Off, the Done bit is
reset.

If an error is detected, the Error bit is
set.

Error ouT Error bit BOOL When the execution condition of the
instruction changes from On to Off,
the Error bit is reset.

Error code, see chapter G.4 Error

Errld ouT error code q
code

MC_TouchProbe
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MC_TouchProbe: FO32
- EH
= Execute
o Axis RecordPasit |-
o FrobeID Done -
o TriggerInput Buzyj-
o TriggerSet Abortl
o WindowsOnlay Errj
o FirstFositi” ErrIdf
o LastFosition

Function: Record the actual position when the trigger event occurs.

If this command selects the communication axis as the source, the PDO needs to add the object
dictionary of the probe function. Probe 1 is 0x60B8, 10x60B9, 0x60BA, 0x60BB. Probe 2 is
0x60B8, 0x60B9, 0x60BC, 0x60BD.

Parameter Description:

Input/
Parameter - Description | Type data Remark

output

Instruction When the execution condition changes
Execute IN execution BOOL from Off to On, the instruction is
condition executed.
. Axis ID )
Axis IN BYTE Axis ID number
number

0: PLC interrupt
ProbelD IN ProbelD BYTE 1: Communication axis Probel
2: Communication axis Probe2

To PLC interrupt: interrupt event
number, see the table below for
details-PLC interrupt probe source
For communication axis:

e Communication axis Probel: After
the command is enabled, this setting
will be mapped to the 2-3 bits of the
drive 16#60B8: 00

) Probe 0: Dl input

Triggerinput IN BYTE
source 1. Z phase

2, 3: Driver definition

* Communication axis Probe2: After
the command is enabled, this setting
will be mapped to bits 10-11 of the
drive 16#60B8:00)

0: DI input
1: Z phase
2, 3: Driver definition
) Probe * For PLC interrupt:
TriggerSet IN . BYTE - . .
settings If it is the interrupt of H56/H52 itself:
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the rack number is 0 and the slot
number is 1, and the address is 16#01.
If the expansion module is interrupted,
if the module is placed in rack number
1, slot number 5, the address is 16#15.
* For communication axis:

After enabling the command, this
setting will be mapped to the 4-5 bits of
the drive 16#60B8: 00

0: rising edge

1: Falling edge

WindowsOnly

Window is
valid

BOOL

The designated window 1 is valid,
and 0 is invalid.

FirstPosition

starting
point

REAL

Specify the start position of the
receive trigger.

LastPosition

End
position

REAL

Specify the end position of the
receive trigger.

Recordpositio
n

ouT

Trigger
recording
position

REAL

The current position when the trigger
occurs

Done

ouT

Status bit

BOOL

After the instruction is executed
successfully, the Done bit is set.
When the execution condition of the

instruction is Off, the Done bit is reset.

Busy

ouT

Busy bit

BOOL

The instruction is being executed as
TRUE, and the execution is completed
as FLASE

Abort

ouT

Abort bit

BOOL

When the instruction is terminated
during execution, the abort bit is set.
When the execution condition of the
instruction is off, the abort bit is reset.

Error

ouT

Error bit

BOOL

If an error is detected, the Error bit is
set.
When the execution condition of the

instruction is Off, the Error bit is reset.

Errld

ouT

error code

WORD

Error code, see chapter G.4 Error code

The following is a description of the triggerinput parameter in the probe instruction as the
interrupt event number table when PLC is interrupted, the windows only window is valid, and the
driver 16#60b8 bit definition.
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1. PLC interrupt probe source: interrupt event number table

Priority group

Interrupt
event number

Priority group

Illustrate

0 1 Rising edge, 10.0
2 1 Rising edge, 10.1
4 1 Rising edge, 10.2
6 1 Rising edge, 10.3
48 1 Rising edge, 10.4
50 1 Rising edge, 10.5
52 1 Rising edge, 10.6
54 1 Rising edge, 10.7
56 1 Rising edge, 11.0
58 1 Rising edge, 11.1
1 1 Falling edge, 10.0
3 1 Falling edge, 10.1
Discrete (medium 5 1 Falling edge, 10.2
priority) 7 1 Falling edge, 10.3
49 1 Falling edge, 10.4
51 1 Falling edge, 10.5
53 1 Falling edge, 10.6
55 1 Falling edge, 10.7
57 1 Falling edge, 11.0
59 1 Falling edge, 11.1
12 1 HSCO CV=PV
27 1 HSCO direction change
28 1 HSCO external recovery/Zphase
13 1 HSC1 CV=PV
14 1 HSCL1 direction change
15 1 HSC1 external recovery/Zphase
16 1 HSC2 CV=PV
17 1 HSC2 direction change
18 1 HSC2 external recovery/Zphase(not
support)
32 HSC3 CV=PV
38 HSC3 direction change
Discrete (medium 40 1 HSC3 external recovery/Zphase(not
priority) support)
29 HSC4 CV=PV
30 HSC4 direction change(not support)
a1 1 HSC4 external recovery/Zphase(not
support)
33 HSC5 CV=PV
39 HSCS5 direction change(not support)
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41 1 HSC5 external recovery/Zphase(not
support)

19 1 PTO 0 completion interrupt (not
supported)

20 1 PTO 1 completion interrupt (not
supported)

2. WindowsOnly

e In WindowsOnly, 1 is valid and O is invalid.

e When Disable, the trigger is detected at all axis positions.

e When enabled, only the axis position is detected within the range of FirstPosition (start
position) and LastPosition (end position) to trigger.

<Remarks> The moment when WindowsOnly changes from FALSE to TRUE and the time

between activation of the lock function cannot be locked.

The lock function takes time to start, so the effective range of WindowsOnly cannot be locked

when it is extremely short. The critical value of the lockable effective range depends on the

performance of the servo drive and the encoder input terminal and EtherCAT communication.

1) WindowsOnly is different between 0 and 1, and the actions are also different, as shown in the
following timing diagram.

* When WindowsOnly is 0, after the Execution (execution condition) is changed to TRUE, the
axis position initially triggered is output to the Recordposition (lock position).

riggermput —— L L L] L
Execute ﬂ

WindowsOnly
Done E E (T
Busy 4'—1
RecordPosition 0 >< Position

Axis position ,

LastPosition

FirstPosition --------------------------------------------------------------------------
POSItiON frerermmrmmmmremimic s :

v

Window invalid timing diagram
* WindowsOnly is 1, only the trigger input is detected in the range of the window, and the axis
position is obtained
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. mkEdceR
§ ; Window
Triggerinput 4’—\—‘ ‘—] ‘ effective
L timin

Execute ﬂ — : ) J
J : — ; diagram
WindowsOnly 2) The
Done : | ] range of
: S FirstPosi

Busy 4‘ ‘ tion
RecordPosition 0 D Position (starting
position)

P i and
LES LastPosi

LaStPOSItION evreeremeeeseeeeeeeeeeiecc ------- ------------------------------ e tion
 POSIHON | T e (ending

FirstPosition [ .
position)
. in

different

counting modes

Linear mode
The effective range of the window in linear mode is shown in the figure below:
The effective range of the window includes FirstPosition (start position) and LastPosition (end

position)
First Position Last Position
0X80000000 : OX7FFFFFFF
<« >
Window Window valid range

<Remarks> When FirstPostion> LastPostion, LastPostion <=RecordedPostion<= firstPostion
window is valid.

Rotation mode

* FirstPosition (start position) < LastPosition (end position), FirstPosition (start position)>
LastPosition (end position) both can be specified.

* When FirstPosition (start position)> LastPosition (end position), the set value crosses the upper
and lower limit positions of the ring counter.

* An exception will occur when the upper and lower limit range of the ring counter is exceeded.

FirstPosition (start position) < LastPosition (end position)
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Window valid range

FirstPosition (start position) > LastPosition (end position)

LastPosition

<B¥E>:

LastPosition

FirstPosition

FirstPosition

+

0

Window valid range

LastPosition FirstPosition

Window valid range

Window valid range

FirstPosition o
LastPosition

When the FirstPostion and LastPostion settings exceed the modulus range of the

rotary axis, they will be corrected to fall within the modulus range.

3. Bit definition of driver 16#60B8:

Probe 1 enable
0: Probe 1 is not enabled
1: Probe 1 is enabled

Probe 1 trigger mode

0: Single trigger, trigger only when the trigger

signal is valid for the first time.
1: Continuous trigger

Probe 1 trigger signal selection
0: DI8 input signal
1: Z signal

NA

Probe 1 rising edge enable
0: The rising edge is not latched
1: rising edge latch

Probe 1 falling edge enable
0: The falling edge is not latched
1: Falling edge latch

BitO~Bit5: Probe 1 settings

NA

Probe 2 enable
0: Probe 2 is not enabled
1: Probe 2 is enabled

Bit8~Bit13: Probe 2 settings
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Probe 2 trigger mode
0: Single trigger, trigger only when the first

9 trigger signal is valid.

1: Continuous trigger

Probe 2 trigger signal selection
10 0: DI9 input signal

1: Z signal
11 NA

Probe 2 rising edge enable

12 0: The rising edge is not latched

1: rising edge latch

Probe 2 falling edge enable

13 0: The falling edge is not latched

1: Falling edge latch

14~15 | NA

MC_TorqueControl

MC_TorqueControl :FC33
+ EN
H Execute
Y Axis Busy
‘' Torque InTorquel
‘Y Slope AbortH
H Vel ErrH
‘H BufferMode ErrIdH
‘H Direction

Function: Torque control command, through the torque mode to control the standard 402 axis for
torque motion, PDO needs to add three object dictionaries 0x6071, 0x6060 and 0x6071. this
command is only used for communication axis, not for pulse axis and virtual axis.

Parameter Description:

Input/ . Data
Parameter Description Remark

output type

Instruction . .
] When the execution condition changes from
Execute IN execution BOOL ) .
. Off to On, the instruction is executed.
condition
. Axis ID
Axis IN BYTE
number
Specify the target torque output to the servo
Target drive in units of "0.1%".
Torque IN REAL . .
torque Specify the target torque at the ratio when the
rated torque is "100.0%"
Torque The torque change rate from the current
Slope IN . REAL ]
acceleration torque to the target torque, unit: %/s
Vel IN Speed limit | REAL | Limit speed, unit: unit/second
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Abort 0: Abort (directly interrupt the ongoing
BufferMode IN BYTE | command)
mode .
Other: illegal
o o 1: Positive direction
Direction IN direction INT . . .
-1: negative direction
When the instruction is executed. The Busy
Instruction bit is set.
Busy OUT | execution BOOL | Busy reset when the instruction is completed.
bit When the execution condition of the
instruction is Off, the Busy bit is reset..
T After reaching the target torque, the InTorque
orque
d bit is set. when the execution condition of the
InTorque OUT | reach BOOL | . .
. instruction changes from On to Off, the
position -
InTorque bit is reset.
When the instruction is terminated during
Command execution, the abort bit is set.
Abort ouT . BOOL . .
stop bit When the execution condition of the
instruction is off, the abort bit is reset.
If an error is detected, the Error bit is set.
Err OUT | Error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid OUT | errorcode | WORD | Error code, see chapter G.4 Error code

MC_MoveVelocityCSV

MC_MoveVeloci tyCSY:FC35
- EN
= Execute
- Axis Busvf
- Vel InVel}
o Ace Abort}
- Dec Errf
- BufferMode ErrId}
o Direction

Function: Control the terminal actuator to move to a given speed according to a given
acceleration and deceleration, and run at a constant speed. When the terminal mechanism
reaches a given speed, the command execution is completed, but the terminal mechanism

continues to run at this speed.

This instruction has the same function as MC_MoveVelocity, but uses the periodic synchronous

speed mode to control the servo axis. Three object dictionaries 0x6060, 0x6061 and 0x60ff need

to be added to PDO. This instruction is only used for communication axis.

Note that when calling this instruction, the MC_MoveSuperimosed instruction cannot be called

for motion superimposition.
Parameter Description:
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Input/ o Type
Parameter Description Remark
output data
Instruction ) .
) When the execution condition changes
Execute IN execution BOOL . L
B from Off to On, the instruction is executed.
condition
) Axis ID
Axis IN BYTE
number
The operating speed of the terminal
Vel IN speed REAL | actuator, this parameter is always
positive. (Unit: unit/second).
) The acceleration of the terminal actuator,
Acc IN Acceleration REAL . . .
this parameter is always positive.
decrease The deceleration of the terminal actuator,
Dec IN REAL , . "
speed this parameter is always positive.
BufferMode IN Abort mode BYTE | (Unit: unit/second/second)
N N 1: Positive direction
Direction IN direction INT . .
-1: negative direction
When the instruction is executed. The
Busy bit is set.
Instruction Busy reset when the instruction is
Busy ouT ) , BOOL
execution bit completed.
When the execution condition of the
instruction is Off, the Busy bit is reset..
After reaching the target speed, the Invel
Speed reached bit is set. when the execution condition of
Invel ouT . BOOL ) )
bit the instruction changes from On to Off,
the Invel bit is reset.
When the instruction is terminated during
Command execution, the abort bit is set.
Abort ouT ) BOOL i "
stop bit When the execution condition of the
instruction is off, the abort bit is reset.
If an error is detected, the Error bit is set.
Err OUT | Error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid OUT | error code WORD | Error code, see chapter G.4 Error code

MC_ReadVelPos

-1 EX

o Axis

MC_ReadVelPos:FC36

Err
ErrorId
ActPos
ActVel
SetPos
SetVel

Function: Read the speed and position of the axis.
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Parameter Description:

Parame | Input/ . Data
Description Remark
ter output type
. Axis ID .
AXis IN BYTE axis number
number
Err ouT error bit BOOL If an error is detected, the err bit is set.
When Err is TRUE, Errld is the error of the
Errid ouT error code WORD | . ]
instruction.
Current actual REAL unit
Actpos ouT .
location
Current actual REAL unit/sec
ActVel ouT
speed
Current setting unit
Setpos ouT . REAL
position
Current setting unit/sec
SetVel ouT REAL
speed
G2 Synchronous Control Instructions

Synchronous control is generally used for electronic gears, electronic cams, phase shift
commands, etc.
The MC function blocks commonly used in synchronous control instructions are as follows:

Name Command function Remark
MC_Gearln Electronic gear coupling instruction
MC_GearOut Electronic gear disengagement command
MC_CamTableSelect Cam table selection command
MC_Camin Electronic cam related instructions
MC_CamOut Disable electronic cam related instructions
MC_Phasing Phase shift command
MC_MoveSuperimposed | Superimposed relative displacement command

MC_Gearln

MC_GearIn:FCT
EF

Execute

0fMaster InGear Q¥170.0
145l ave BusvH¥1T0. 1
vI3200dRatiel™  AbertfviTo.
yIaz04yRatiel™ Err f¥170. 3
YI320ed Ace ErrIdKW1TZ
YD3z212qDec
o Enffer™

Function: This command is used to establish the gear relationship between the master and slave
axes. When establishing gear relationship, parameters such as gear ratio can be set. After the
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gear relationship is established, the slave axis follows the main motion with a given proportional

relationship to realize the synchronous control of the master and slave axis.

Slave axis speed after synchronization = main axis speed * RatioNum/RatioDen.

Parameter Description:

Input/ _ Data
Parameter Description Remark
output type
Instruction ) i
) When the execution condition changes
Execute IN execution BOOL . L
i from Off to On, the instruction is executed.
condition
Spindle ID
Master IN BYTE
number
Slave axis ID
Slave IN BYTE
number
. Numerator  of
RatioNum IN . REAL | NotO
electronic gear
. Denominator of
RetioDen IN . REAL | NotO
electronic gear
Acc IN Acceleration REAL
Dec IN decrease speed | REAL
0: Abort (directly interrupt the ongoin
BufferMod ( y P gong
IN Abort mode BYTE | command)
e
Other: illegal
Coupling When the coupling is complete, InGear is
InGear ouT . BOOL
complete bit set.
When the instruction is terminated during
Command stop execution, the abort bit is set.
Abort ouT i BOOL ) N
bit When the execution condition of the
instruction is off, the abort bit is reset.
Instruction When the instruction is executed. The
Busy ouT ) . BOOL -
execution bit Busy bit is set.
If an error is detected, the Error bit is set.
Err ouT error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errld OuT | error code WORD | Error code, see chapter G.4 Error code
MC_GearOut
MC_CamOut:FCLO
EH
Execute
1f45lave DoneR¥154.0
BusyR¥154. 1
AbortHvigd 7
ErrHvigd. 3
ErrIdHvi156
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Function: This command is used to cancel the gear relationship between the master and slave
axes. After the relationship is released, the slave axis will continue to run at the speed before the

separation.
Parameter Description:
Parame | Input/ L Data
Description Remark
ter output type
Instruction ) -
. When the execution condition changes from Off
Execute IN execution BOOL . o
i to On, the instruction is executed.
condition
Slave axis
Slave IN BYTE
ID number
When the cancel gear association instruction is
) executed successfully, the Done bit is set.
Done ouT Done bit BOOL . . . .
When the instruction execution condition is Off,
the Done bit is reset.
Command When the instruction is terminated during
Abort ouT . BOOL i .
stop bit execution, the abort bit is set.
Instruction . o o
. When the instruction is executed. The Busy bit is
Busy OUT | execution BOOL
) set.
bit
If an error is detected, the Error bit is set.
Err OUT | error bit BOOL | When the execution condition of the instruction
is Off, the Error bit is reset.
Errid OouT |c WORD | Error code, see chapter G.4 Error code

MC_CamTableSelect

IC_CamTable™:FCJ

—ER

——qExecute

oMaster Tonel¥ig0. 0
1451 ave Errflvico. 1
0fCamId ErrIdRviae
v3aon. ofFeriod”
¥3300. 1Master™
v3300, 2d 51 aver™

Function: This instruction is used to select the cam curve and at the same time specify the mode
when the master and slave axes are associated.
Parameter Description:

Input/ L Data
Parameter Description Remark
output type
Instruction When the execution condition changes
Execute IN execution BOOL | from Off to On, the instruction is
condition executed.
Spindle 1D
Master IN BYTE
number
Slave IN Slave axis ID | BYTE
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number
ID number of
Camld IN BYTE
cam table
When this parameter is 1, the slave axis
will execute the cam movement
- periodically.

Periodic IN cycle BOOL ; ) )
When this parameter is 0, the slave axis
only executes one cycle of cam
movement.

Master axis When this parameter is 1, the master
MasterAbsolute IN BOOL L
absolute axis is in absolute mode.
Slave axis When this parameter is 0, the slave
SlaveAbsolute IN BOOL L .
absolute axis is in relative mode.
When the cam parameter setting is
. successful, the Done bit is set.
Done ouT Done bit BOOL . . .
When the instruction execution
condition is Off, the Done bit is reset.
If an error is detected, the Error bit is
] set.
Err out error bit BOOL When the execution condition of the
instruction is Off, the Error bit is reset..
Errid OUT | error code WORD | Error code, see chapter G.4 Error code

The starting address of the cam data is specified in the basic configuration. After configuration, a
data block will be generated (the function is temporarily not implemented), or the starting address
(V memory, symbol table) will be specified. When the polynomial mode is selected for the cam
table, the data records are as follows:

XYVZ mode:

No. Name Type Comment
1 STRUCT

2 xStart REAL X axis coordinate starting point
3 XEnd REAL X axis coordinate end point

4 yStart REAL Y axis coordinate starting point
S) yEnd REAL Y-axis coordinate end point

6 nElements WORD Number of elements

7 dXo REAL Oth X coordinate

8 dyo REAL Oth Y coordinate

9 dvo REAL Oth speed

10 dAO REAL Oth acceleration

1 dx1 REAL 1st X coordinate

12 dyi REAL 1st Y coordinate

13 dvi REAL 1st speed

14 dA1 REAL 1st acceleration

15 dx2 REAL 2nd X coordinate

END_STRUCT
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One-dimensional array mode:

No. Name Type Comment
1 STRUCT
2 xStart REAL X axis coordinate starting point
3 xEnd REAL X axis coordinate end point
4 yStart REAL Y axis coordinate starting point
5 yEnd REAL Y-axis coordinate end point
6 nElements WORD Number of elements
7 dyo REAL Oth Y coordinate
8 dyl REAL 1st Y coordinate
9 dy2 REAL 2nd Y coordinate
END_STRUCT

Two-dimensional array mode:

No. Name Type Comment
1 STRUCT
2 xStart REAL X axis coordinate starting point
3 xEnd REAL X axis coordinate end point
4 yStart REAL Y axis coordinate starting point
S) yEnd REAL Y-axis coordinate end point
6 nElements WORD Number of elements
8 dXo REAL Oth X coordinate
12 dyo REAL Oth Y coordinate
15 dX1 REAL 1st X coordinate
dyi REAL 1st Y coordinate
dx2 REAL 2nd X coordinate
dy2 REAL 2nd Y coordinate
END_STRUCT

By modifying the data in this memory, the cam table data can be changed. After modifying the
data, call MC_CamTableSelect to notify the PLC of the change of cam table data. If the system is
in the running of the cyclic cam table at this time, the changed data will take effect in the next
cam cycle. To take effect immediately, call the MC_Camin instruction immediately after calling
MC_CamTableSelect.

Cam offset and Scaling:

The position of the Master input conversion is calculated by the following formula, and the
converted X is used as the output of the cam:

Calculation formula: X=MasterScaling*MasterPosition+MasterOffset

Therefore, if the ratio of the Master is greater than 1, the cam will run at a higher speed, if the
ratio is less than 1, the rate will decrease accordingly.

SlaveOffset, SlaveScaling:

Calculation formula: Y=SlaveScaling*CAM(X)+SlaveOffset

If SlaveScaling>1 causes the cam effect to stretch, the range of the slave axis will increase. if
SlaveScaling<1 will cause a contraction.
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When the CAM table data is unchanged, this command only needs to be called once, and there
is no need to call it later. When the CAM table data changes, this command needs to be called
again.

MC_Camin

MC_CamIn:FCS
EX

Execute

OqMaszter InSymchV190.0
1451ave  EndofP }vioo. 1
VIEE104Master™  AhorthVion, 2
VD3314451avel™ Errfvion. 3
VIE31E4Master™  ErrIdpvhiaz
VI552ed 51 aves™
VEZ2ZE]Starth’™
VE3Z22T4Canld
VD52ze4Velliff
VYD3252d Aoe

Function: Establish the cam relationship between the master and slave axes. When establishing
the cam relationship, you can specify the offset value, zoom ratio and start mode of the master
and slave axes according to application requirements. When the instruction is executed, the
slave axis follows the main axis movement according to the cam curve

Parameter Description:

Input/ o Data
Parameter Description Remark
output type
Instruction . -
. When the execution condition changes
Execute IN execution BOOL _ .
B from Off to On, the instruction is executed.
condition
Spindle 1D
Master IN BYTE
number
Slave axis ID
Slave IN BYTE
number
Master The Master axis position is offset. Unit:
MasterOffset IN REAL )
Offset Unit
Slave The cam position of the slave axis is
SlaveOffset IN REAL ) ,
Offset offset. Unit: Unit
MasterScalin N Master REAL Spindle zoom ratio configuration
g zoom parameter. This parameter is not O
. Slave zoom Configure the parameters of the slave
SlaveScaling IN REAL ] . . .
axis zoom ratio. This parameter is not 0
0: Forward immediate jump
1: Acceleration (shortest distance) jump
2: Slope forward rotation
3: Slope reversal
StartMode IN Start Mode BYTE ) )
Note: forward rotation and reverse rotation
are only for the case that the slave axis is a
rotating axis. When the Startmode of the
linear axis is 0 orl, it is jump, and 2,3 is
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slope start.

The four modes of this parameter are only
for the slave axis, and the slave axis is
absolute or relative mode by MC _
Camtableselect command configuration.

ID of the

Camld IN BYTE
CAM table
Cam table

VelDiff IN coupling REAL
speed
Cam table

Acc IN REAL

acceleration

After the master axis and slave axis
establish a relationship, InSync is set.
When the execution condition of the
instruction is Off, the InSync bit is reset.

Cam
InSync OUT |relationship BOOL
establishment

When the instruction is terminated during
Command execution, the abort bit is set.

Abort ouT . BOOL . .
stop bit When the execution condition of the

instruction is off, the abort bit is reset.

If an error is detected, the Error bit is set.

Err OUT |error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid OUT |error code WORD | error code,See attached table 1 for details

If the Period parameter is 0 when the
MC_CamTableSelect instruction is
executed, EndOfProfile is set after the cam

Cam profile is executed once.
EndOfProfile OUT |relationship BOOL | The Perioc parameter is 1. When the cam
ends profile is executed once, EndOfProfile is set

and reset after one cycle.
When the instruction execution condition is
Off, the EndOfProfile bit is reset.

MC_CamOut
MC_CamCut: FCO
EN
Execute
1d5lave DonepV0. 0
Busylvo. 1
Abortlvo. 2
Errfvo. 2
ErrIdfvwz

Function: Release the cam relationship between the master and slave axis. After the relationship
is released, the slave axis will continue to move at the speed before the separation.
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Parameter Description:

Parame | Input/ _ Data
Description Remark
ter output type
Instruction . .
. When the execution condition changes from Off
Execute IN execution BOOL ] o
i to On, the instruction is executed.
condition
Slave axis
Slave IN BYTE
ID number

When the cam related instruction is canceled, the
Done bit is set.
When the instruction execution condition is Off,

Done ouT Done bit BOOL

the Done bit is reset.

) When the instruction is terminated during
Abort OUT | Abort bit BOOL . .
execution, the abort bit is set.

Instruction ) o L
. When the instruction is executed. The Busy bit is
Busy ouT execution BOOL ‘
set.
bit

If an error is detected, the Error bit is set.
Err ouT error bit BOOL | When the execution condition of the instruction is
Off, the Error bit is reset.

Errid OUT | error code | WORD | Error code, see chapter G.4 Error code

MC_Phasing

MC_FPhasing: FC4
EN

Execute

OfMaster Done {244, 0

1451 ave BusyHye44, 1
10000, 0 PhaseS™  Abortlvedd 2
100000, 0f Vel ErrHyedd, 3
100000, 0fbsec ErrTdHywz46
20000, Oflec

14 Buffer™

Function: This instruction is used to adjust the phase difference between the master axis and the
slave axis. After the instruction is called, the phase difference between the master axis and the
slave axis is PhaseShift, that is, the position of the slave axis = the position of the master
axis-PhaseShift.

As shown in the figure below, the master and slave axes move in 360 cycles, and the adjustment
is performed on the rising edge of the Execute signal. After the adjustment is completed, the
phase deviation between the slave axis and the master axis is the value set by PhaseShift.
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F' S

Executel

Done

Masterpositon

PhaseShift

Parameter Description:

Input/ _ Data
Parameter Description Remark
output type
Instruction . .
) When the execution condition changes
Execute IN execution BOOL . L
o from Off to On, the instruction is executed.
condition
Spindle ID
Master IN BYTE
number
Slave axis ID
Slave IN BYTE
number
PhaseShift IN Phase shift REAL | Phase shift
Vel IN speed REAL | Phase adjustment speed.
Acc IN Acceleration BOOL | Phase adjusted acceleration.
decrease Phase adjustment deceleration.
Dec IN BOOL
speed
0: Abort (directly interrupts an in-progress
BufferMode IN Abort mode BYTE | instruction)
Others: illegal
Phase offset Done is set when the phase adjustment is
i completed.
Don T | adjustment BOOL . -
one ou completed 00 When the execution condition of the
instruction is Off, the Done bit is reset.
Command . .
Busy ouT i BOOL | True, the command is being processed.
processing
When the instruction is terminated during
. execution, the Abort bit is set.
Abort ouT Abort bit BOOL When the execution condition of the
instruction is off, the Abort bit is reset.
If an error is detected, the Error bit is set.
Err ouT error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid ouT error code WORD | Error code, see chapter G.4 Error code

MC_MoveSuperimposed
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lﬂ:_H-:n.r eSupe’ : FCY

L 1]
Excoute
VE3O0qdael s Donef¥a01. 0
YI304-4 D15 Busypvanl . 2
VD305 Vel Aborthvanl . 3
VI3124hee Errjyanl. 4
VO31240ec EreTdpvwane

Function: Control the terminal actuator to independently add a given distance according to the
given speed and acceleration/deceleration in the current motion state. When this instruction is
executed, the execution of the previous instruction will not be terminated. The two instructions
are executed at the same time, distance, speed, acceleration and deceleration will be
superimposed in real time. When one of the instructions is executed, its speed, acceleration and
deceleration will no longer be superimposed, and the other instruction will still run independently.

MoveSuperim d - Exampl

First Second
MC_MoveRelative ‘ ‘ MC_MoveSuperimp |
MyAR s Pods (dots [ —
m_m—lm e GO_Sup —! Execute e
5000 — :Dllm mﬂmm: - 1000 —  Distance cmmm: -
00— | Velodly Eror | — 100 — | VeloatyOit Ema | —
- :ammm EmonlD . — 0 — | Acceleration EmdD | —
100 — | Deceleration 50 — | Decelerstion
1000 —) ek 1gog — ) denk
First 4
1
Go_Rel o -
t
1
Done
[} > t
Second

Go_Sup | .
Done o | | | >

i

|(note1)

CommandAborted o

Motion

Velocity

Distance

Parameter Description:
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Input/ _ Data
Parameter Description Remark
output type
Instruction . o
) When the execution condition changes from
Execute IN execution BOOL . o
. Off to On, the instruction is executed.
condition
. Axis ID
Axis IN BYTE
number
Taking the current position as the reference,
the target distance to be moved by the
. . terminal actuator. If the value is set to
Dis IN distance REAL . . ) .
negative, it means that the axis will be
reversed.
Unit; unit.
The operating speed of the terminal actuator.
Vel IN speed REAL | This parameter is always positive.
(unit: Unit / second)
Acceleration of terminal actuator, this
Acc IN Acceleration REAL | parameter is always positive.
(unit: Unit / second / second)
Deceleration of terminal actuator, this
Dec IN deceleration REAL | parameter is always positive.
(unit: Unit / second / second)
When the absolute displacement action is
i completed, the Done bit is set.
Done OUT | Done bit BOOL . .
When the execution condition of the
instruction is off, the Done bit is reset.
When the instruction is executed. The busy
. bit is set.
Instruction
Busy ouT ) _ BOOL | When the command completes busy reset.
execution bit ] B
When the execution condition of the
instruction is off, the busy bit is reset.
When the instruction is terminated during
) execution, the abort bit is set.
Abort OUT | Abort bit BOOL . B
When the execution condition of the
instruction is off, the abort bit is reset.
If an error is detected, the Error bit is set.
Err OUT | error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid OUT | error code WORD | #4Error code, see chapter G.4 Error code
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G.3 Axis Group Command

The motion control commands of the axis group are generally used for multi-axis linear
interpolation and circular interpolation commands. The flow chart of the axis group command
status is shown in the figure below:

MC_Linexx
MC_Circlexx

Done
MC_GroupHalt.Done

Done . MC_GroupStop.Done&

MC_GroupHome |Execute

C_GroupEnable—»

Initialization

Disable

MC_Groué"eset

- e

@ Tips
The functions of MC Group Home and Group Stop in the figure have not been implemented yet.
Therefore, the Homing and Stopping shaft group shapes are temporarily retained.

MC function blocks commonly used in axis group instructions are as follows:

Name Command function
MC_GroupReadState Read axis group status command
MC_GroupEnable Axis group effective command
MC_GroupDisable Invalid axis group command
MC_GroupReset Axis group error reset command
MC_GroupHalt Axis group stop command
MC_MovelLinerRelative Relative displacement linear interpolation command

MC_MovelLinerAbsolute Absolute displacement linear interpolation command

MC_MovecCircularRalative | Relative displacement arc interpolation command

MC_MovecCircularAbolute Absolute displacement arc interpolation command

MC_Helical Spiral interpolation command
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MC_GroupReadState

IMC_GroupRe” : FC2H

EN

Enable

VE346q Groupld

Function: This instruction is used to read the value of the corresponding axis group status

DoneHyFa70. 0
Err{vearn. t
ErrIdRvhzare

ErrorS” Hveam. 2

Moving[\-’QQ?D. 3

HomingRyea7n, 4

Standbyliveato. 5
StopingHV=970. 6
Dizabl Hyza. 7

parameter.
Parameter Description:
Paramet | Input/ . Data
Description Remark
er output type
Instruction
Enable IN execution BOOL | When itis On, execute the instruction.
condition
Groupld IN Axle group ID BYTE | Axis group number
. After the instruction is executed
Done OUT | Status bit BOOL o
successfully, the Done bit is set.
If an error is detected, the Err bit is set.
. When the execution condition of the
Err OUT | error bit BOOL | . .
instruction changes from On to Off, the Err
bit is reset.
When Err is TRUE, Errld is the error of the
instruction.
Errid OUT | error code WORD . .
When ErrStop is TRUE, Errld is the current
error of the axis group.
Status TRUE, if the axis group is in the state
ErrStop ouT | . . . BOOL
indicator bit. ErrStop
) Status TRUE, if the axis group is in the Stopping
Stopping ouT | . . . BOOL
indicator bit. state
i Status TRUE, if the axis group is in the Moving
Moving ouT | . | . BOOL
indicator bit. state
Status TRUE, if the axis group is in the Standby
Standby | OUT | . . BOOL
indicator bit. state
. Status TRUE, if the axis group is in the state
Homing ouT | . . . BOOL ]
indicator bit. Homing
. Status TRUE, if the axis group is in the state
Disabled ouT | . . . BOOL )
indicator bit. Disabled

MC_GroupEnable
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ﬁC_GroupEnaN: FCT

-EN

= Execute
' Groupld Donef
Busy|
Err}
ErrIdp

Function: Make the axis group effective. The axis group status GroupDisalbed changes to

GroupStandby.
Parameter Description:
Parame | Input/ L Data
Description Remark
ter output type
Instruction ) i
. When the execution condition changes from
Execute IN execution BOOL . o
N Off to On, the instruction is executed.
condition
Groupld IN Axle group ID BYTE | Axis group number
) The instruction is being executed as TRUE,
Busy OUT | Busy bit BOOL o
and the execution is completed as FLASE
. After the instruction is executed successfully,
Done OUT | Status bit BOOL o
the Done bhit is set.
) If an error is detected, the Error bit is set.
Err OUT | error bit BOOL
Errid OUT | error code WORD | Error code, see chapter G.4 Error code

MC_GroupDisable

ﬁl:_GroupDi s FC

-EH

—Execute
‘Jizronupld Donef
Busy}

Errf

ErrTdf

Function: make the axis group invalid. Change

the axis group state from GroupStandby to

GroupDisalbed.
Parameter Description:
Input/ - Data
Parameter Description Remark
output type
Instructi . .
Execute IN enxse::lfﬁi(;%n BOOL When the executlor? cond|t!on .changes
o from Off to On, the instruction is executed.
condition
Groupld IN axle group ID BYTE | Axis group number
Done OUT | status bit BOOL After the instruction is e><_e§uted
successfully, the Done bit is set.
. The instruction is being executed as TRUE,
B T B I BOOL L
usy ouU usy bit 00 and the execution is completed as FLASE
Err OUT | error bit BOOL | If an error is detected, the Error bit is set.
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Errid | OUT | error code WORD | Error code, see chapter G.4 Error code

MC_GroupReset

MC_Grouphe ™ FC14
EN

Execute

DoneHi?510. 0
M Gronpld BusyHveo10. 1
Abortf¥Za10. 2
Errory2a10. 3
ErrorTd{imwealz

Function: When the axis group is in the ErrStop state, call this instruction to clear the axis group
and axis error, and switch the axis group state to Disabled (the axis group was not enabled
before the error) or Standby.

Parameter Description:

Input/ - Data
Parameter Description Remark
output type
Instruction . o
Execute IN execution BOOL When the executlor? condlt!on F:hanges
. from Off to On, the instruction is executed.
condition
Groupld IN Axle group ID | BYTE | Axis group number
Done v | Instruction 54561 | Done bit
complete bit
When the instruction is executed. The Busy
bit is set.
Busy ouT Instruc_tlon . BOOL Reset Busy when the instruction
execution bit completes.
When the execution condition of the
instruction is Off, the Busy bit is reset.
Abort ouT Command BOOL Keep the interface, it will not appear
stop bit
Err OUT | error bit BOOL | If an error is detected, the Error bit is set.
Errid ouT error code WORD | Error code, see chapter G.4 Error code

MC_GroupHalt

WC_Gr oupHa™: FC19

— EX

— Exacute

0 Groupld ToneHyn. 1
10000. 0fDec BusyHvo. 2
10Buffer™  AbortHvo 3
ErrQvo. 4

ErrId{weas

Function: decelerate and stop all axes in interpolation action.
Parameter Description:

Input/ o Data
Parameter Description Remark
output type
Instruction When the execution condition changes
Execute IN . BOOL . L. 9
execution from Off to On, the instruction is executed.
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condition

Groupld

Axle group ID

BYTE

Axis group number

Dec

decrease
speed

REAL

Deceleration of terminal actuator, this
parameter is always positive. (unit: Unit / s).
When it is set to 0, the emergency stop is
realized.

BufferMode

Abort mode

BYTE

0: abort (directly interrupt the instruction in
progress)
Others: illegal

Done

ouT

Done bit

BOOL

After the instruction is  executed
successfully, the Done bit is set.
When the execution condition of the

instruction is Off, the Done bit is reset.

Abort

ouT

Abort bit

BOOL

When the instruction is terminated during
execution, the abort bit is set.

When the execution condition of the
instruction is off, the abort bit is reset.

Busy

ouT

Instruction
execution bit

BOOL

When the instruction is executed. The Busy
bit is set.

Reset Busy when the instruction completes.
When the execution condition of the
instruction is Off, the Busy bit is reset.

Err

ouT

error bit

BOOL

If an error is detected, the Error bit is set.
When the execution condition of the

instruction is Off, the Error bit is reset..

Errld

ouT

error code

WORD

Error code, see chapter G.4 Error code

MC_MoveLinerRelative

EC_H avelin ™ FC13
4EH

qExecute

Ji5ronpId
4plis
4¥el
Jheoe
4lec
JBuffer™

Donef
Busw|
Aborth
Errf
ErrIdf

4CoadSys

*b Function: This command interpolates linearly according to the relative displacement

Parameter Description:

Input/ o Data
Parameter Description Remark
output type
Instruction . .
] When the execution condition changes from
Execute IN execution BOOL . o
B Off to On, the instruction is executed.
condition
Groupld IN Axle group ID | BYTE
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pDis

Relative
position
pointer

DWORD

Pointer to target distance.

The target distance is described as 6 REAL
types of data. Representation (spatial
displacement under MCS)

X: REAL

Y: REAL

Z: REAL

A: REAL

B: REAL

C: REAL

Or (displacement of each axis under ACS)
AO0: REAL

Al: REAL

A2: REAL

A3: REAL

A4: REAL

A5: REAL

(Unit: Unit)

Vel

speed

REAL

The operating speed of the terminal
actuator, this parameter is always positive.
(Unit: unit/second)

Acc

Acceleration

REAL

The acceleration of the terminal actuator,
this parameter is always positive.
(Unit: unit/second/second)

Dec

decrease
speed

REAL

The deceleration of the terminal actuator,
this parameter is always positive.
(Unit: unit/second/second)

BufferMode

Abort mode

BYTE

0: Abort (Interrupt the ongoing command
directly and disable the transition)

1: Buffered(Function block that starts to
execute buffering after the deceleration of
the previous stage is completed)

2: BendingPrevious(Go to the end of the
previous segment at the current speed and
start the next segment at the rate of the
previous segment, disable transitions)
16#12: TMCorner (additional angle
transition, transition to the next segment
with an additional angle when the previous
segment starts to decelerate). see the
detailed introduction of BufferMode
continuous interpolation for details

CoordSyst
em

coordinate
system

BYTE

0: ACS

1. MCS (only this is supported)
2: WCS

3:PCS_1

4: PCS_2

Done

ouT

Done bit

BOOL

When the absolute displacement action is
completed, the Done bit is set.

When the execution condition of the
instruction is Off, the Done bit is reset.

Abort

ouT

Abort mode

BOOL

When the instruction is terminated during
execution, the abort bit is set.
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When the execution condition of the
instruction is off, the abort bit is reset.

When the instruction is executed. The Busy
bit is set.

Busy ouT Instruc.uon . BOOL | Reset Busy when the instruction completes.
execution bit . i
When the execution condition of the
instruction is Off, the Busy bit is reset..
If an error is detected, the Error bit is set.
Err OUT | error bit BOOL | When the execution condition of the

instruction is Off, the Error bit is reset.

Errld OUT | error code WORD | Error code, see chapter G.4 Error code

MC_MoveLinerAbsolute

fc Movelin - FC23

4EH

AExecute

4Groupld
4pFos
4¥el
4
4Dec
{Buffer™

Donef
Busyl
Abortl
Err}
ErrIdf

4CondSys

Function: This command performs linear interpolation according to absolute displacement.

Parameter Description:

Parameter

Input/
output

Description

Data
type

Remark

Execute

IN

Instruction
execution
condition

BOOL

When the execution condition changes
from Off to On, the instruction is executed.

Groupld

Axle group ID

BYTE

pPos

Absolute
position
pointer

DWORD

A pointer to the target location.

The target location is data described as 6
REAL types. Representation (spatial
displacement under MCS)

X: REAL

Y: REAL

Z: REAL

A: REAL(reserved)

B: REAL (reserved)

C: REAL(reserved)

Or (displacement of each axis under ACS)
AO0: REAL

Al: REAL

A2: REAL (reserved for two axes)

A3: REAL(reserved)

A4: REAL(reserved)

A5: REAL (reserved)

(unit: Unit)

Vel

Speed

REAL

The operating speed of the terminal
actuator, this parameter is always positive.
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(Unit: unit/second)

Acc

Acceleration

REAL

The acceleration of the terminal actuator,
this parameter is always positive.
(Unit: unit/second/second)

Dec

decrease
speed

REAL

The deceleration of the terminal actuator,
this parameter is always positive.
(Unit: unit/second/second)

BufferMode

Abort mode

BYTE

0: Abort (Interrupt the ongoing command
directly and disable the transition)

1: Buffered(Function block that starts to
execute buffering after the deceleration of
the previous stage is completed)

2: BendingPrevious(Go to the end of the
previous segment at the current speed and
start the next segment at the rate of the
previous segment, disable transitions)
16#12: TMCorner (additional angle
transition, transition to the next segment
with an additional angle when the previous
segment starts to decelerate). see the
detailed introduction of BufferMode
continuous interpolation for details

CoordSystem

coordinate
system

BYTE

0: ACS

1: MCS (only this is supported)
2: WCS

3:PCS_1

4: PCS_2

Done

ouT

Done bit

BOOL

When the absolute displacement is
completed, the Done bit is set.
When the execution condition of the

instruction is Off, the Done bit is reset.

Abort

ouT

Abort bit

BOOL

When the instruction is terminated during
execution, the abort bit is set.

When the execution condition of the
instruction is off, the abort bit is reset.

Busy

ouT

Instruction
execution bit

BOOL

When the instruction is executed. The Busy
bit is set.

Reset Busy when the instruction completes.
When the execution condition of the
instruction is Off, the Busy bit is reset..

Err

ouT

error bit

BOOL

If an error is detected, the Error bit is set.
When the execution condition of the

instruction is Off, the Error bit is reset.

Errid

ouT

error code

WORD

Error code, see chapter G.4 Error code
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MC_MoveCircularRalative

ﬁC_HoveCirMZ FC2o
+4EH

4 Execute

4 5roupId Donef
dCircha™ Busyj
JphuxPa™  Aborth
JpEndPa”™ Errf
4 Vel ErrIdfp
dhce

4ee

dCoords™
JEuffer™

Function: This command performs circular interpolation according to relative displacement.

Parameter Description:

Parameter

Input/
output

Description

Data
type

Remark

Execute

IN

Instruction
execution
condition

BOOL

When the execution condition changes from
Off to On, the instruction is executed.

Groupld

Axle group ID

BYTE

CircMode

Arc
interpolation
mode

BYTE

Bit0O~Bit3

0: Three-point type

1. Center point type.

8: Three-point full circle

9: Center point full circle

Bit4: Interpolation direction (valid for center

point and full circle)

0: Invert (CCW)

1: Forward rotation (CW)
The direction of the arc is defined according
to the right-hand rule: the CCW direction is
along the direction of the bend of the finger.
When the center point type, if the center point
is not exactly the same distance from the
start and end points (this is usually due to the
limited accuracy of programming the center
point), it is projected on the vertical bisector
of the start and end points. Once the center
point is too far away (more than 1% of the
radius), an error is returned.

pAuxPoint

reference
position
pointer

DWORD

A pointer to a reference location.

In three-point mode, pAuxPostion refers to
the passed reference point.

When the center point type, pAuxPostion
refers to the center of the circle.

The reference location is data described as 6
REAL types. Representation (spatial
displacement under MCS)

X: REAL

Y: REAL
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Z: REAL

A: REAL(Reserve)
B: REAL(Reserve)
C: REAL(Reserve)
(unit: unit)

pEndPoint

target
position
pointer

DWORD

A pointer to the target location.

The target location is data described as 6
REAL types. Representation (spatial
displacement under MCS)

X: REAL

Y: REAL

Z: REAL

A: REAL(Reserve)

B: REAL(Reserve)

C: REAL(Reserve)

Vel

speed

REAL

The running speed of the terminal actuator,
this parameter is always positive.
(unit: unit/s)

Acc

Acceleration

REAL

Acceleration of the terminal actuator, this
parameter is always positive.
(unit: unit/s/s)

Dec

decrease
speed

REAL

The deceleration of the terminal actuator, this
parameter is always positive.
(unit: unit/s/s)

BufferMod
e

Abort mode

BYTE

0: Abort (Interrupt the ongoing command
directly and disable the transition)

1. Buffered(Function block that starts to
execute buffering after the deceleration of the
previous stage is completed)

2: BendingPrevious(Go to the end of the
previous segment at the current speed and
start the next segment at the rate of the
previous segment, disable transitions)
16#12: TMCorner (additional angle transition,
transition to the next segment with an
additional angle when the previous segment
starts to decelerate). see the detailed

introduction of BufferMode continuous
interpolation for details

CoordSyst
em

coordinate
system

BYTE

0: ACS

1: MCS (only this is supported)
2: WCS

3:PCS_1

4: PCS_2

Done

ouT

done bit

BOOL

Done is set when the absolute displacement
action is completed.
Done is reset when the execution condition of
the instruction is off.

Abort

ouT

Command
stop bit

BOOL

Abort is set when the instruction execution
process is terminated.

Abort is reset when the execution condition of
the instruction is off.

Busy

ouT

Instruction

BOOL

When the instruction is executed. The Busy
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execution bit

bit is set.

Reset Busy when the instruction completes.
When the execution condition of the
instruction is off, the Busy bit is reset.

If an error is detected, the Error bit is set.

Err OUT | error bit BOOL | When the execution condition of the
instruction is off, the Error bit is reset.
Errid OUT | error code WORD | Error code, see chapter G.4 Error code

MC_MoveCircularAbsolute

EC_HoveCirM: FC24

-EN

Execute

4G oupId
JCircMa™ Busy
dpanxFa™  Abort
JpEndPa™ Err
4Vel ErrId
Hhce

4lec

4Coords™
{EBuffer™

Done

Function: Perform circular interpolation according to absolute displacement.

Parameter Description:

Data
type

Input/
output

Parameter Description

Remark

Instruction
execution
condition

Execute IN BOOL

When the execution condition changes from
Off to On, the instruction is executed.

Groupld IN Axle group ID | BYTE

Arc
interpolation
mode

CircMode IN BYTE

Bit0-Bit3

0: Three-point

1: Center point

8: Three-point complete circle

9: Center point complete circle
Bit4: Interpolation direction (the center point
type is valid)

0: reverse (CCW)

1: Forward rotation (CW)
The direction of the arc is defined according
to the right-hand rule: the CCW direction is
along the direction of the bend of the finger.
When the center point type, if the center point
is not exactly the same distance from the
start and end points (this is usually due to the
limited accuracy of programming the center
point), it is projected on the vertical bisector
of the start and end points. Once the center
point is too far away (more than 1% of the
radius), an error is returned..
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pAuxPoint

reference
position
pointer

DWORD

A pointer to a reference location.

In three-point mode, pAuxPostion refers to
the passed reference point.

In the center point type, pAuxPostion refers
to the center of the circle.

The reference position distance is described
as 6 REAL type data. Representative (under
MCS, PCS, WCS)

X: REAL

Y: REAL

Z: REAL

A: REAL(Reserve)

B: REAL(Reserve)

C: REAL(Reserve)

(Unit: Unit)

pEndPoint

end position
pointer

DWORD

Pointer to the end location.

The end position distance is described as 6
REAL type data.

X: REAL

Y: REAL

Z: REAL

A: REAL(Reserve)

B: REAL(Reserve)

C: REAL(Reserve) (unit: unit)

Vel

speed

REAL

The operating speed of the terminal actuator,
this parameter is always positive.

Acc

Acceleration

REAL

(Unit: unit/second)

Dec

decrease
speed

REAL

The acceleration of the terminal actuator, this
parameter is always positive.

BufferMod
e

Abort mode

BYTE

0: Abort (Interrupt the ongoing command
directly and disable the transition)

1. Buffered(Function block that starts to
execute buffering after the deceleration of the
previous stage is completed)

2: BendingPrevious(Go to the end of the
previous segment at the current speed and
start the next segment at the rate of the
previous segment, disable transitions)
16#12: TMCorner (additional angle transition,
transition to the next segment with an
additional angle when the previous segment
starts to decelerate). see the detailed
introduction of BufferMode continuous
interpolation for details

CoordSyst
em

coordinate
system

BYTE

0: ACS. 1: MCS (Currently only these 2 are
supported)

2: WCS

3: PCS_1.

4: PCS_2

Done

ouT

Done bit

BOOL

When the absolute displacement action is
completed, the Done bit is set.
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Abort oUT Comm_and BOOL When - thef execution co.n(-jition of the
stop bit instruction is Off, the Done bit is reset.
When the instruction is executed. The Busy
Instruction bitis set. . .
Busy ouT . . BOOL | Reset Busy when the instruction completes.
execution bit . .
When the execution condition of the
instruction is Off, the Busy bit is reset.
If an error is detected, the Error bit is set.
Err OUT | error bit BOOL | When the execution condition of the
instruction is Off, the Error bit is reset.
Errid OUT | error code WORD | Error code, see chapter G.4 Error code
MC_Helical
MC_Helical :FC34
-{ EN
= Execute
- GroupId Donep
- InterMode Busv}
o pPar Abort}
< pEndFPoint Errf
- Vel ErrIdf
- Acc
- Dec
o CoordSystem
o BufferMode

Function: This command is interpolated in a spiral way

Parameter Description:

Input/ _ Data
Parameter Description Remark
output type
Instruction . .
] This command is executed when the
Execute IN execution BOOL ) .
N execution condition changes from Off to On.
condition
Groupld IN Axle group ID | BYTE
0: XY plane counterclockwise circle, relative
position, ignoring the XY coordinates of the
end point.
1: Clockwise circle on xy plane, relative
position, ignoring the XY coordinates of the
Circular end point.
InterMode IN interpolation BYTE | 0x10: The xy plane is counterclockwise, the
method relative position, the XY coordinates of the
end point are not on the helix, and an error
will be reported.
0x11: Clockwise circle on xy plane, relative
position, XY coordinates of the end point are
not on the helix, and an error will be reported.
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pPar

Parameter
pointer

DWOR

pointer to parameter

pPar points to the parameters of helical
interpolation, described as 6 REAL types.

0: The abscissa of the center of the circle on
the arc plane.

1: The ordinate of the center of the circle on
the arc plane.

2: The lead of the helix. The distance the helix
moves around the cylinder once it moves
along the axis of the cylinder.

3, 4, 5: reserved.

(unit: unit)

pEndPoint

Target
position
pointer

DWOR

A pointer to the target location.

The target position is described as 6 REAL
types of data. Represents the spatial
displacement (relative) under MCS

X: REAL

Y: REAL

Z: REAL

A: REAL(Reserve)

B: REAL(Reserve)

C: REAL(Reserve)

Vel

speed

REAL

The operating speed of the terminal actuator,
this parameter is always positive.
(Unit: unit/second)

Acc

Acceleration

REAL

The acceleration of the terminal actuator, this
parameter is always positive.
(Unit: unit/second/second)

Dec

decrease
speed

REAL

The deceleration of the terminal actuator, this
parameter is always positive.
(Unit: unit/second/second)

BufferMod
e

Abort mode

BYTE

0: Abort (Interrupt the ongoing command
directly and disable the transition)

1: Buffered(Function block that starts to
execute buffering after the deceleration of the
previous stage is completed)

2: BendingPrevious(Go to the end of the
previous segment at the current speed and
start the next segment at the rate of the
previous segment, disable transitions)

16#12: TMCorner(Additional angle transition,
transition to the next segment at an additional
angle when the previous segment starts to
decelerate)

CoordSyst
em

coordinate
system

BYTE

0: ACS

1: MCS (Only this is supported)
2: WCS

3:PCS 1

4: PCS 2

Done

ouT

Done bit

BOOL

When the action is completed, the Done bit is
set.

When the execution condition of the
instruction is Off, the Done bit is reset.

Abort

ouT

Command

BOOL

When the instruction is terminated during
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stop bit

execution, the abort bit is set.
When the execution condition of the
instruction is off, the abort bit is reset.

Busy

Instruction

ouT . .
execution bit

BOOL

When the instruction is executed. The Busy
bit is set.

Busy reset when the instruction is completed.
When the execution condition of the
instruction is Off, the Busy bit is reset.

Err

OUT | error bit

BOOL

If an error is detected, the Error bit is set.
When the execution condition of the
instruction is Off, the Error bit is reset.

Errid

OUT | error code

WORD

Error code, see chapter G.4 Error code

2l
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7
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"
!

A
|
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BufferModeDetailed introduction of continuous interpolation

Value Description Detailed
Interrupt the ongoing command directly and disable the
0 Abort .
transition
The deceleration of the previous stage is completed, and the
1 Buffered
buffered command starts to be executed.
Go to the end of the previous segment through the previous
2 BendingPrevious | segment and start the next segment at the rate of the
previous segment, disable transitions
Additional angle transition, transition to the next segment
16#12 TMCorner with an additional angle when the previous segment starts to
decelerate
Abort

Line L1 executes the first interpolation instruction first, and triggers the second interpolation
instruction before L1 finishes walking. If the buffer mode of the second interpolation instruction is
set to "Abort", the second interpolation instruction is interrupted immediately The first
interpolation command and start the execution of a new interpolation curve.
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YA

L1
Lt
Start Abortipoint

End

Y A

]
Velocity curve Abort'point

of X drive axis

Y

Velocity curve
of Y drive axis

]
i
I
1
I
1
1

Abort,point

\ > X

1
I
1
I
|
I
1
1
I
1
1
1
]
1
1
1
|
1
I
I
|
1
J
T
1
1
1
|
I
1
1
I
1

P

Buffered

Line L1 first executes the first interpolation instruction, and triggers the second interpolation
instruction before L1 finishes walking. If the buffer mode of the second interpolation instruction is
set to "Buffered”, the interpolator will continue to execute the first interpolation instruction.

After the first interpolation instruction is executed and the Done signal output is valid, the second
interpolation instruction starts to execute, as shown in the following figure:

Y End

L1
iStart End Start
k 4 J

1
1
1
Y : Multiple start points,
1
1
1
|
I
1
1

Velocity curve
of X drive axis

Y

Velocity curve

I
I
1
1
I
1
1
T
I
I
1
I
I
:
of Y drive axis 1
I

U ¥ O A
v
>

» X

BendingPrevious

Line L1 executes the first interpolation instruction first, and triggers the second interpolation
instruction before L1 finishes walking. If the buffer mode of the second interpolation instruction is
set to "BendingPrevious", the interpolator will try to keep the target speed of the first instruction
and walk a complete straight line.

After the execution of the first interpolation command is completed and the Done signal output is
valid, the second interpolation command starts to be executed, the switching point will keep the
speed unchanged, and the sub-speed of the coordinate axis will be redistributed. As shown
below:
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Y End
L2
L1
>
'Start * End I Start

1
1
1
Y 1 Multiple start points
1
1
I
1
1
1

Velocity curve
of X drive axis /—l—\
1 -‘X

Y

Velocity curve
of Y drive axis —\
1
»X

This mode is suitable for switching between a straight line and an arc and the straight line is

located on the tangent of the arc. Using this mode can keep the speed of the interpolation curve
continuous.

TMCorner

Line L1 first executes the first interpolation instruction, and triggers the second interpolation
instruction before L1 finishes walking. If the buffer mode of the second interpolation command is
set to "TMCorner", when the interpolator detects that the first straight line L1 starts to decelerate,
it starts the second interpolation command and transitions to the second interpolation by means
of an additional angle. Keep the speed continuous in all directions, as shown in the following
figure:

Y

r End

L1

Start
X

| o . Ll

Y © Multiple start points :

Velocity curve
of X drive axis

> X
Velocity curve . ' .
of Y drive axis . \

»X

Examples of continuous interpolation functions

Take CPU H56-006 as an example to introduce continuous interpolation.
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In the H56-006 CPU, select "HWare Config" to hardware configure, and then call the
interpolation instructions in the main program for programming. The interpolation command
called in this example is a relative displacement linear interpolation command.

Tools View Windows Help !EH

f'ﬂ:-,i File Edit Inse

OB % 0 @ & A D &= i
~ [FJ Projectl ~ E ! B

~ il rLC .
- m PLC Type Communic... Set PG/P...

Program... =

[ [
Symbaol ... Endl =

Status C...

Init V Da... —
Cross Re.. ok | i“ E T
Wizards Wizards CT LIB1 CT LIB2

L | c R
> §#g cTus ross Re...

> @ cTusz

hd PLC2

v R

Progra... Symb... Statu... Init ...

PEPOPEPEPEP

,_
]

PU H226XL...
Program...

Symbol ... —
Status C...
Init V' Da...
Cross Re...

1AL -
OB1(ct_lib2) ~
Program Block Size = 0 (bytes), 58 errors, 0 warnings.

PEPPEPEPEP

Compiling PLCT - Init V Data Block... D
Block Size = D (bytes), 0 errors. v

Step 1: Add the power supply module, CPU and HSP module to the rack

In the hardware configuration, under the "CO-TRUST 300" project tree, expand the "PWR 300",
"CPU 300" and "FM 300" folders in order, and add the power supply module, CPU and HSP
module. The power module can only be placed in slot O of the rack, the CPU can only be placed
in slot 1 of the rack, and the HSP module can be placed in card slots 3-10, as shown in the figure
below.

345



Appendix

% HW Config - [PLC1 -- Projectl]

File Edit PLC Tools View Windows Help

EE® ©d 00 ¥ &aF

A

D BB Pa A

Device Catalogz

Find:

{0} RACKE

<[
|:||;| (0) RACK
Order number Firmware

CTH3 PWR-02051
CTH3 H56-10052

>
>

W

s

>

>
>

CANopen
EtherCAT
CO-TRUST 300
(€3 cp 300
(3 cpu 300
(3 H35-006
[ H26-006
[ 139-006
3 H31-006
(3 H32-006
(3 H56-006
[ CTH3 H56-10052
i vio
» @ H52-006
3 FM 300
~ [[J Motion Contral Maodules

- -]
3 INT 300
PWE 300
B rwr-02
FACK 300
3 sMm 300

CTH3 HSP-04051

Step 2: Configure the axis

In the hardware configuration, select "Tools" — "Axis Wizard" to add two pulse axis, as shown in

the figure below.

't HW Config - [PLC1 -- Project1]

gl File Edit PLC | Tools | View Windows Help

B B = Setup HW Update...
Update C200 File...

Import EDS Files ...
Import EtherCAT XML Files ...
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T3 Axis Config Wizard -- pulsefxis_2:3

v e Pulse Axis Coordinate | Conversion | Speed | Limit | Homing |
< pulsefxis_0:0 Hardware Confiz
- pulsehxis 1:2 Device Hame: : fxis Humber:
[ Sk pulseAxis 2:3 pulseheiz_2 3
—= Communication Axis Rack mumber: g Zlot Humber: |4
> @ Virtual Axis Channels: |5
@ EtherCAT Slave Module...
B Encoder Axis Coordinate
hxis Type:
Linear Axis -
Modulo valne:
1 2
Motor direction effective level:
Low Level -
o] o

<Remarks> The interpolation function needs to configure two or more pulse axes or EtherCAT
axes.

Step 3: Configure the axis group

Combine two or three of the configured axes in the form of axis groups. In this example, there are
two axes configured. in the "Axis Group ", right-click "Add Axis Group" to add the axis group, as
shown in the figure below Show:

hxis Config fpxis Group Config I_
|' Awis (Gronn |

|-|- Add Axis Group |

& | Delete Axis Group

The added axis group is as follows:
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iz Geonp Confis

v @ Axis Group

Axis Group Baze Config:

Group 0
hxis Group ID: i}
hxis Group Type: IE—Axis Gantry 'I
Operation Task: IPulse 'I
hoceleration Mode: |Trapezc-idal "

Fleaze zelect the axiz that constitutes
the differential axis group:

Logic Axis Constitute Axis

1 Auwis AD pulseduis 0 -

2 Axis Al pulsedxis_1 -
3 Aks A2
4 Axis A3 |
5 fods A4 |ooeeee

6 Axis AS | -meemee-

® "Axis Group Base Config ": "Axis Group ID" cannot be changed, Axis Group Type" can select
"2-Axis Gantry" or "3-Axis Gantry", corresponding to two or three groups of "Constituent
axes"; "operation cycle" "Optional "Pulse" or "EtherCAT". "Acceleration Mode" selectable
"Trapezoidal", "sin*2" and "Secondary".

® "Logical Axis": default six groups, cannot be changed.

® "Constituent axis": "2-Axis Gantry" corresponds to two constituting axes, "3-axis Gantry"
corresponds to three constituting axes, and "pulse axis" or "virtual axis" can be selected.

Step 4: Call the interpolation instruction in the main program for programming.
Network 1: Set the speed of interpolation

SMD. 1 MOV_R Wv_E MOV_R
— EN  EHD EN  EHD EN Emﬁ
10000, 018 outlvpion 1000.0dI8 ouTlvnina 1oo00.ofI8  owtlvoios
MOV_E MV E MOV _E
. N IHD e END%
10000, T8 outjyisn 10000, 0JIF  OUT|yTiS4 o000, I8 outjyiss
MOV_E TV MOV_E
v BN EHD N END%
10000, ofI8  outhynzon 10000.o{IF  oUTjvnzog 10000, ofI8  outhvnzos

Network 2, Network 3: Enable the two pulse axes respectively.

EMD.0 MC_Power : FCO
1 I
SMO.0
I Enable

0 Axis Statusp¥0. 0

Buszyjvi. 1

Errpyvo. 2

ErrIdbviin
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SMO. 0 MC_Fower:FCO
} EW
SMO.O
—| I Enable

14 dxis Statuspyo. 3
Buzypi 4
Errpvi B
ErrIdbvwiz

Network 4: Call the MC_GroupEnable to make the axis group effective

SMo.a E_GroupEnableiFC
} o
MO.a
—| I Execute

=

 Groupld Donef¥0. &
Busyv. 7

Erriy¥i. 0
ErrIdlvi1d

Network 5, Network 6: Read the corresponding axis status.
SMD. 0 E_ReadStatus:FCS
— | B

SMO.O

—| I Enable

0 bxis Tomep¥3. 0
Errpva 1l
ErrorTdkyyzn
ErrorSt pys. 2
Stoppingh¥3. 3
Dizalbelvd. 4
StandSt b3 5
TDisCret bV, 6
7

a

1

z

Conting BW¥3,

SyneMot Fivd.
Hominghvd.

Coordin pid.
hetPoskyTsD
ActVelpvIgg

= (] IC Eeadstatus FC3

| EF

| Enable

14 hxis Donef¥d 3
Errpid. 4
ErrorTdhyyezz
ErrorSt Fvd.
Stoppingld.
Dizalbefvd.
StandSt |yE.
TisCret py5.
Contine V5
Synclot pyVE.
HomingpVs.
Coordin fv5.
ActPospVIES
ActVellVTEZ

[y I - O B O R = RN Y s T a ) |

Network 7, 8, 9: set the running speed, acceleration, deceleration, buffer mode and other
parameters. The instruction enable bit can be triggered by the same bit at the same time (two
continuous interpolation instructions are cached in the program), and then carry out continuous
linear interpolation movement in accordance with the order of instructions.
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< Note >: The maximum number of consecutive interpolation cache instructions is 8. If you want
to cache the ninth instruction, enable the cache the ninth instruction after the first instruction

runs.

=M. 0 E_HoveLine”ZFCE
_| l BN
mo. 1 |
Exscute
04%ronpld Donel¥l. 1
&YB1004pDis Busvpyl 2
1000. 04 Vel pbortpil 3
1000, 04 hce Errfvi. 4
1000. 04Dee ErrIdfviie
JCoords”
ol Buffer™
SMD. 0 E_HoveLineN:FCE
— | o
M. 1 )
Execute
04 GroupId Tomep¥l . 5
#Y¥E1604plis Busvpvl @
1000, 04 Vel Abortfyvl, 7
1000, 04 hce Errfvz.0
1000. 04D ec ErrIdfviis
14Coords™
ol Buffer™
MO0 E_HoveLineNZFCE
_| : ER
I Execute
045 oupId Doneplrz 1
#¥Ez00dpDis Busypve. 2
1000, 04¥el Abortfve 3
1000, 04 ke Errfve. 4
1000, 04Des ErrIdfvizn
14coords™
l Z.ilzufferﬂ
G4 Error Code
Error L Error L
Description Description
code code
0 No error 50 Communication error
1 Wrong axis number value 51 Servo internal error
2 Axis status error 52 There is no error to clear MC_Reset
3 Command is missing 53 Motion interruption enable
4 Axis Busy 60 Incorrect RetioNumerator value
The speed value is too small
5 (less than the minimum 61 Incorrect RetioMenominator value
speed)
6 The speed value is too large 65 The cam table and MC_TableSelect are
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(greater than the maximum inconsistent.
speed)
The acceleration value is too )
7 66 Cam table ID is wrong (or not created)
small
The acceleration value is too
8 67 Cam table data error
large
Deceleration value is too ) o
9 68 MasterScaling value is incorrect
small
Deceleration value is too ) o
10 69 SlaveScaling value is incorrect
large
11 Wrong direction value 70 StartMode value is wrong
. . Target torque (16#6071:0) is not
12 HSP axis value is wrong 71
mapped
Operation mode (16#6060:0) is not
13 HSP module number error 72
mapped
The current torque (16#6077:0) is not
15 Shaft not ready 73
mapped
16 Reset error failed 74 SLOP setting error
17 Groupld error 75 ProbelD setting error
) Touch probe function (16#60B8:0) is
19 Pointer error 76
not mapped
. Touch probe staus (16#60B9:0) is not
20 BufferMode value is wrong 77
mapped
Touch probe value(16#60BA:00
21 Incorrect CoordSys value 78 _ i
~60BD) is no mapping
22 Internal software error 79 Window setting error
23 Memory application error 80 Left limit switch reached
24 CircMode ¥ & 4% 81 Right limit switch reached
25 Three arcs into a line 82 Reach the negative software limit
The distance between two
26 points and the center of the 83 Reach the positive software limit
circle is not equal
27 interMode setting error 90 cmd value error
Back to the original mode . .
30 . . 91 Triggerinput value is wrong
lacks Z-phase configuration
Back-to-origin mode lacks . o
31 ) . . 92 TriggerVar value is incorrect
forward switch configuration
Back to original mode lacks i )
32 . ) ) ) 93 MC_Feed execution failed
negative switch configuration
Return to the original mode
33 lacks the origin switch 94 MC_Feed instruction is being executed
configuration
. There is no such interrupt in the
34 Wrong value in return mode 95 ) )
module, or the interrupt is not enabled
35 Servo internal return error 96 Set torque error
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Position parameter setting is

43 100 Axis error in the axis group
too large
Position parameter setting is . )
44 101 Axis group status setting error
too small
45 Spindle coordinate out of 102 An axis in the axis group is already
range under the control of another axis group.

Running overspeed (the )
. Exceed the maximum number of buffer
46 running speed exceeds the 110 ] )

. instructions
maximum speed)

This configuration will only be

47 Incorrect lead setting 1000 i
supported in the future
L 2001~
48 End point is not on the curve Module error
2022
The center coordinate is set . . _ .
49 . 3000 There is an error in the configuration
incorrectly
G5 Electronic Cam Program Example

The following program is an example of CTH300-H Ethercat CPU calling axis instruction
ct_plcopen_lib (v2.3) to realize the electronic cam function.

Network 1: Enable the axis.

SMD. D MC_Power : FCO
1 |
SMO.0
I I Enable
O Bxxis StatuszpMI. 0
BusylMO. 1
ErrfMD. 2
ErrIdlpyio

Network 2: Select the cam curve, set the master, slave information, status information and other

parameters.
Mo 0 E_CamTableSeleN:FC
" g
M.z
I I Execoute

O Master DomepMl1. 2
24 5lave ErrpMi 3
04 CamId ErrIdimwi4

<M. 04 Periodic
SMO. 1 Masterah”
M. 24 Slavedbs”

Network 3: Establish the cam relationship between the master and slave axes. When
establishing the cam relationship, specify the offset value, zoom ratio and start mode of the
master and slave axes according to application requirements. When the instruction is executed,
the slave axis follows the main axis movement according to the cam curve.
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SMO. 0

m.z

]

EN

Execute

= =]
[}
1

VD20ZS

Master
Slave
MasterOft
Slavelft
MasterSca
SlaveScal”
Star tMode
CamId
YelDi £f

100. 0+

heo

MC_Canln FLZ

InSyne
EndofProf”
Abort

Err

ErrId]

L. 5
Ll 6
L. 7
Lz 0
Liev 16

Network 4: Read the status of the corresponding axis.

Network 5: Release the cam relationship between the master and slave axis. After the
relationship is released, the slave axis will continue to move at the speed before the separation.

SMO.0

SMo.0
| |
1 I ER
SMo.0
I I Enable
O fxis

MC_ReadStatus:FC3

Dlone

Err

Y1000, 0
V10001

ErrorIdeviioos

ErrorStop)

Stoppingy1000.

Dizalbe
StandSti”
TisCrete’]
Contineu”
SyncMoti”

Homing}vi1001

Coordina”
botFos
AotVel

Y1000,

Y1000,
V1000,
V1000,
Y1000,
V1001,

[ e B = L )

Y1001,
VD010
01014

Network 6: The axis decelerates at the given deceleration rate until it stops.

SMO.0

MC_CamOut:FC4
EW

Execute

1451ave Dene

EBusy|

Abort

Err

ErrId|

Fvo. o
V0.1
V0. 2
V0.3
FAOH 15

0
1000. 0
0

MC_Halt:FCR
EF
Execute
Axis Tonep¥l
Dec Buswpi1
Buffer”  Aborthvi
Errfvil
ErrIdbv

.0
1
V2
.3
z0
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G6

Introduction to the Homing Function

Homing Mode Principle

It can be selected from the following 15 Homing modes according to their own accuracy
requirements and practical application requirements.

Mode Description
17 Reference Negative Limit Position Falling Edge
18 Reference Positive Limit Position Falling Edge
19 Reference Forward Home Signal Switch
20 Reference Forward Home Signal Switch
21 Reference Negative Home Switch
22 Reference Negative Home Switch
23 Reference Home Signal Switch and Positive Travel Limit
24 Reference Home Signal Switch and Positive Travel Limit
25 Reference Home Signal Switch and Positive Travel Limit
26 Reference Home Signal Switch and Positive Travel Limit
27 Reference Home Signal Switch And Negative Travel Limit
28 Reference Home Signal Switch And Negative Travel Limit
29 Reference Home Signal Switch And Negative Travel Limit
30 Reference Home Signal Switch And Negative Travel Limit
35 Set the current position as the origin

Regardless of the initial position of the machine, when the equipment (origin switch, positive
travel limit switch, negative travel limit switch) is installed well, the origin of the equipment sought

by the servo is always unique The vertical line g in the schematic diagram of the following modes
represents the initial position of the machine, the circle “®r represents the origin position, "——"
represents the search speed and "——" represents the crawling speed.

Home mode 17: Reference negative limit Swicth

sliding block

1
—

C | I Movement track
negative travel limit signal—i

At the beginning of homing, the negative travel limit signal is 0, and the homing is carried out at

high speed in the reverse direction. After encountering the rising edge of the travel limit signal, it
will decelerate and reverse, and run at low speed until it encounters the falling edge of the travel
limit signal. This position is the origin position.
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Home mode 18: Reference positive limit position falling edge

sliding block

Movement trackl ‘
QD

positive travel limit signal Q

At the beginning of homing, the forward travel limit signal is 0, and the homing is carried out at

high speed in the forward direction. After encountering the rising edge of the travel limit signal, it
will decelerate and reverse, and run at low speed until it encounters the falling edge of the travel
limit signal. This position is the origin position.

Home mode 19,20: Reference Forward Home Signal Switch

sliding block

Movement track |

(19)¢ IMovement track
Movementtrackl (g

origin switch signal

lMovement track

The starting movement direction depends on the high and low state of the origin switch signal.
The origin of mode 19 is at the falling edge position of the origin switch signal from high to low.
The origin of mode 20 is at the rising edge of the origin switch signal from low to high.
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Home mode 21,22: Reference Negative Home Signal Switch

sliding block

Movement trackl

|Movement track

®

Movement trackl

IMovement track

U

origin switch signal

The starting movement direction depends on the high and low state of the origin switch signal.
The origin of mode 21 is at the falling edge position of the origin switch signal from high to low.
The origin of mode 22 is at the rising edge of the origin switch signal from low to high.

Home mode 23~26: Reference Home Signal Switch And Positive Travel Limit

sliding block

Movement trackI

—

origin switch signal

T
-

—

positive travel limit signal
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sliding block

Movement trackl

origin switch signal

positive travel limit signal

sliding block

........ (L[

Movement track

origin switch signal

positive travel limit signal
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sliding block

Movement track |

T

—
:

origin switch signal

positive travel limit signal

The starting movement direction depends on the state of the origin switch signal and the forward
travel limit signal. The origin of mode 23 and 26 is at the falling edge position of the origin switch
signal from high to low. The origin of mode 24 and 25 is at the rising edge position of the origin
switch signal from low to high.

Home mode 27~30: Reference Home Signal Switch And Negative Travel Limit

C IMovementtrack

—
C@?

origin switch signal ——l |

negative travel limit signal_l
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sliding block

IMovementtrack

negative travel limit signal

sliding block

IMovement track

origin switch signal
negative travel limit signal ‘|
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sliding block

— IMovementtrack

vy

origin switch signal

negative travel limit signal _I

The starting movement direction depends on the state of the origin switch signal and the negative
travel limit signal. The origin of mode 27 and 30 is at the falling edge position of the origin switch
signal from high to low. The origin of mode 28 and 29 is at the rising edge position of the origin
switch signal from low to high.

Home mode 35: Take The Current Position As The Home

sliding block

Movement track

The motor stops at the current position, and the original signal is given to complete the original
signal.

Application Example of the Homing

Take H56-006 CPU as an example to introduce the homing in detail.

Example 1: Pulse axis return to origin
Select "Hardware Configuration" in the project manager interface of the H56-006 CPU

Stepl: Add Power Module, CPU and HSP Module

In the hardware configuration, add the power supply module, CPU and HSP module, the power
supply module can only be placed in the Oth slot of the rack, the CPU can only be placed in the
1st slot of the rack, and the HSP module can be placed in the 3~10th slot. As shown in the figure
below.
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Edit PLC Tools View Windows Help

Bold 0060 2s e 398 N
| Device Catalog

~ M EthercaT
» (3 slave
~ M CO-TRUST 300
» [E3 cp 300
~ (I cPU 300
» [12 H35-006
» [12 H36-006
> (3 139-006
> [13 H31-006
> [13 H32-006
[>T H56-006 |
= 1] H52-006
v [ FM 300
v [Z1 Motion Control Mo...
0l -(
> [0 INT 300
ae v [ PWR 300

T SR

> [T RACK 300

Type Name
Rack (0) RACK
EtherCAT BUS EtherCAT BUS (0}

Step2: Configure the axis

In the hardware configuration interface, select "Tools"—"Axis Configuration Wizard", add a pulse
axis, and then configure the axis.

!t HW Config - [PLC3 -- Project1]

giil File Edit PLC | Tools | View Windows Help
B B = Setup HW Update...

Update C200 File...

Import EDS Files ...

Import EtherCAT XML Files ...

(0} RACK
0 I FWR-02 |L-' Axis Wizard
n _|+56-006 & Cam Wizard

Click "Homing", on this page, you can configure the Homing mode of the axis. This configuration
is only supported by the pulse Axis. There are 15 return modes to choose.
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Axis Config his Group Config

1 double click To add pulseAxis
v - Pulse Axis Coordinate I Conversion Speed Limit Homing |
I# pulsefxis_0:0 I
—= Communication Axis
& Virtual Axis

B EtherCAT Slave Module... |35 Current position = home 'I

B Encoder Asxis +VE positive direction I.Sz.lgln(t::)cs)v%iet:clgomlng mOde

—VYE:negative direction HS: homing switch

In this page, you will =zet aris to the homing mode,
pleaze according to the requirements setting.

3 set parater

[[] Use homing switch

Homing switch signal: |I0.2

hotive level: Hizh -
Search Speed |IDDD |
Crawling Speed: |IDD |

Homing Accelerated: [100000 |

[rmia ] [ ]

Step3: Call the MC_Home instruction (origin return instruction) in the main program for
programming.
Networkl: Enable the axis, and set the axis ID nhumber Axis to 1.

M. 0 MC_Fower FCO
—w

M. 0
—Ematie

1dhxis Statuspye00.0
Bu=y}¥E0D. 1

Errpys00. 2
ErrIdlvyszo

Network2: Read axis status
=MD. 0 IC_ReadStat :FC

———w
M. 0
b————{Fnabie

1fxi= DonefB00. 3
ErrpyE00. 4
ErrorTdbyysze
Error3 pys00n
Stoppi pVEOD
DisalbefyE00.
StandsvED]
DisCre”fVEOL
Contin VY501
SyneMo fVEOL.
HominghVE01
Ceordifye0r.
hetFospVDa00
AectVellvTs0d

B N |

Network3: The homing mode is 19, the homing signal is 10.2, and the search speed of the axis is
1000.
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3mo. 0 MC_Home:FC3
| | EH

1 I Execute

1dhxis DonepVROZ. 6
BusypVEOZ. 7
ABortp¥EOD3. 0
Errfpvm03.1
ErrIdbypezs

Example 2: Communication Axis return to origin
Select "Hardware Configuration" in the project manager interface of the H56-006 CPU

Stepl: Add Power Module and CPU

In the hardware configuration, add the power supply module and CPU, the power supply module
can only be placed in the Oth slot of the rack, the CPU can only be placed in the 1st slot of the
rack.

*'i HW Config - [PLC3 -- Project1]

File Edit PLC Tools View Windows Help

EEB® Q@ ¥xO50H & 45 e B P& N

~ | Device Catalog B X

Find:| | v | DDWN|

(0} RACE
— . CANopen

B EtherCAT
~ W CO-TRUST 300
3 cp 300
v (3 cPuU 300
(€3 H35-006
(3 H36-006
(3 139-006
3 H31-006
1 H32-006
v [ H56-006
v [ CTH3 H36-10052
R vio
1 H52-006
3 FM 300
3 INT 300
~ [ PWR 300

PWR-02

Step 2 : Configure the axis

adding a communication axis, you need to add the corresponding EtherCAT slave in the
hardware configuration interface, otherwise the communication axis cannot be added. The
operations are as follows :

1) Right-click the H56 on the rack, select "Properties" " EtherCAT ", and click "Use EtherCAT".
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*'i HW Config - [PLC3 -- Projectl]

Bl File Edit PLC Tools View Windows Help !Eu
EES& o xADH P 25 e B 28 K
~ | Deviee Catalog =4
Find:| | v || owr |
{0) RACK
> M CANopen Ead
> M EtherCAT
NPT -
) — ctrix M CO-TRUST 300
5 @ Copy culsC | 4 cp 300
~ [ cPU 300
4 ™y | Paste Ctrl+V > @ H35-006
g Diagnosis > (3 H36-006
& > [0 139-006
7 Delete > (23 H31-006
E | Properties... Ctrl+R » (3 H32-006
] v (I Hs6-006
10 ~ [ CTH3 Hs6-10052
B vio
> (1 H52-006
> [3 FMm 300
h > [0 INT 300 L
< > v (2 PWR 300
|:||;| (0} RACK B rwr-02 v
Slot Module ~
o Jrwr-0z CTH3 D
| lceone  PEATYA
< >
Displays the properties of the current object

%— PU EtherCAT

General Tou can configure parameters for the EtherCAT port integrated in the CFU

Cl
0

Communicatien P
O Retentive Ranges
O Password
a0
a0

Background Time
Task Tnterval (1-100 ms) |2
SOE Configurations e e "

[] Extend Bus Clock - [ Ensble Redundancy
[ EtherCAT [] Syne Window Moni tor
Ll CANopen Master Syme Window - e

O Address

O Input Filter

[ High-speed Coun
[ oPcuUA

Configuration must be downloaded before taking effect. | | Cancel | |]]efault All| | Help |

2) After enable EtherCAT Master, the EtherCAT BUS will appear in the configuration interface,
and you can connect the EtherCAT slave to the EtherCAT BUS.
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| Device Catalog 5 X

Find:| || ve || nown |

(0} RACE B
> CAMNopen
o [ rwr-02 P

| JHs6-006 EtherCAT E ~ W EtherCAT
Bl e I— R | W eecn

B A3N EtherCAT V1.10

B A4N EtherCAT V1.30

I H1A EtherCAT Drive(CoE) V1.00
EtherCAT Slave

B CTH3-ECT-13281

B CTH3-ECT-106581

~ M CO-TRUST 200

3 cp 300

(3 cpu 300

(3 FM 300

3 INT 300

(3 PWR 300

(3 RACK 300

(3 sm 300

WM o~ ®m g L) [

L R

<[] >
I:I B (Station

o] Type MName -
] Rack (0) RACK |:|

<| [ >

3) After completing the above configuration, select "Tools" "Axis Wizard Configuration",
double-click "Communication Axis" in the axis wizard configuration interface to add a
communication axis, "Axis Name" can be modified, click "OK" to complete the addition.

5 Add Axis

Pleaze zelect a device in the hardware contiguratien
as inout for thiz Axis.

Rack 0,5lat 1, Hode 2, Module 84H EtherCAT ¥1.30

dxis Hame: communi cationfeis_0|

hxisz Humber: |U

Note: Only one communication axis can be added to a slave.
4) The interface of the added communication axis is as follows:
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fxiz Config fxiz Group Confiz

- Pulse Axis Coordinate | Conwersion I Speed I Limit I I/ Mappingl
+ —= Communication Axis

Hardwsrs Confiz
I — communicalionAxis_...I

- : Device Hame: P —
& Virtual Axis [cemmuni cat i onkxis_0 |

9 EtherCAT Slave Module... Rack moumber: |U | Slet Hurber: |1
B Encoder Axis Wode ID

i Hunber© [y

2 |

Coordinate

Axis Type:

[Linear hxis
Module value:
[1

Motor direction effective level:

[Low Level

[ Finish | [ camcel |

5) To realize the homing function, when configuring the homing function of the communication
axis, it is necessary to set 16#6098:0 (homing mode), 16#6099:1 (homing search speed),
16#6099:2 (homing crawl speed) value.

First, double-click the slave connected under "EtherCAT BUS", and the EtherCAT configuration
interface will appear.

TE(R

==(E) (M #WEN sOW)  EEH)

BES ¥ 3 M S b B P K
EaR 8 x
T | ||t | [mr

> B CANopen ~
v W EthercaT
v [ Slave
B 23N EtherCA...
B 24N EtherCA...
B H1A EtherCA...
B EtherCAT Slave
~ W CO-TRUST 300
> [3 cp 300
~ [ cru 300
> [C1 H35-006
2 H36-006
3 139-006
3 H31-006
(3 H22-008
(3 Hs6-006
[ H52-008

EtherCAT BUS
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Slave | Frocezz Data I Startup Farameter I I/0 Mapping I Modules |

m: Davice Fane: [A4H EtherCAT V1,30 | Devies Type: [n4H EtherCaT v1. 30 | (7 unnsed Slave

[] check Yendor ID
[] check Product ID
Distributed Clock
¥ Syned
Cycle Time(uz)
Shift Timelus)

[] Symel
Cycle Timefus) 2000 &
Shift Tine(as)

D Enable Expert Settings

6) Click "Enable Expert Settings", right click and insert 16#6098:0 (return to original mode),
16#6099:1 (return to original search speed), 16#6099:2 (return to original crawl speed).
<Remarks> There are two units for the search speed and the creeping speed, respectively: pps
(number of pulses per second) and rpm (number of revolutions per minute. Please refer to the
driver manufacturer's manual for details.

Slave Expert Frocess Data | Frocess Data I Startup Farameter | I1/0 Mapping | Modules |

Syme Manager FIO List

SM i Type Index i Name

10 MBoxOut [1] 16#1600 Outputs
21 MEoxln 2 18¥#1601 Outputs
32 Outputs 3 16#1602 Outputs
E 3 Inputs 4 16%1603 Qutputs

5 16#1A00 Inputs

6 16¥1A01 Inputs

<] <] |

FDO hssignment FDO CONTEHT 16#1600

1 [v] 16#1A00 Index i Name
2 []16#1A01 exclude by 16#1a00 EIG#M:O
3 [] 16#1A02 exclude by 16#1a00
4 [ 16#1403

Controlward

2 16%#607A:0 target positi

3 16#6071:0 target torqu

4 16#807F:0 max profile v.
5 16#60FF:0
6 16#60B8:0 touch probe {
<| | >

2 right click to insert 16#6098:0
IIZ Enable Expart Settings | 1 16#6098:1 16#6098:02 o |[ Cecd ||

target velocity

2
6

Step3: Call the MC_Home instruction (origin return instruction) in the main program for
programming.
Network 1: The Homing mode is 19, the search speed is 131072, and the crawl speed is 1000.
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=

EX ERO|

Moy _w

1310724

EW EXO

MOv_Iw

10000+

EX ERO|

MOV_IW

Network 2: Enable the axis.
sMo.o

SMD.0

— |

Network 3: read axis status
SMO.O

MC_Fower  FCO
EX

Enable

l

IH OUTEVW4S

|

IH OUTEVDIRD

L

I¥ OUTEVTIR

hls StatusfVE00. 0

Bu=yp¥500. 1
ErrpveOn. 2
ErrIdbvywszo

IE ReadStat™ :FC

— |

— |

EW

Enable

hxis DlonefVEOD. 5
Errfye00. 4
ErrorIdpywees

Errors FVEOOD.
Stappi” pVEOD.
Di=albefymnn.
Stands fVEOL.
DizCre pVEOL.
Contin pVEO1.
SyneMo” FyE01.

Homingfyenl.
Coordi ™ fvE0L.

M ok L) M = O =1 & M

AetFoskyDS00
hetVellyTand

The homing mode is 19, the homing signal is 10.2, the axis runs in the positive direction of the

search speed, when the origin signal rises, the axis runs in the negative direction at the crawling

speed, and when the origin signal falls, the axis stops and the position is cleared to 0, Servo

parameter 16#6064:0 (position actual value) is cleared to 0.
Note: The homing signal is on the external DI terminal of the servo.

SMD. 0 MC_Home: FC3
By .
Ma. 2
I : Execute

0dhxis Do
Busy
ABort
Err
ErrId

FVEOZ. 6
FYEOZ. T
FYEOS. 0
YB03. 1

FYWEZS
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Example 3: Communication Axis return to special origin
Select "Hardware Configuration” in the project manager interface of the H56-006 CPU

Stepl: Add Power Module and CPU

In the hardware configuration, add the power supply module and CPU, the power supply module
can only be placed in the Oth slot of the rack, the CPU can only be placed in the 1st slot of the
rack.

*'i HW Config - [PLC3 -- Project1]

File Edit PLC Tools View Windows Help

EEB® Q@ ¥xO50H & 45 e B P& N

~ | Device Catalog B X

Find:| | v | DDWN|

(0} RACE

> W CANopen
> M EtherCAT
~ W CO-TRUST 300
> (1 cp 300
~ (3 cru 300
>[I H35-006
> ([ H36-006
> [ 139-006
>[I0 H31-006
> [0 H3z-006
v [ H56-006
v [ CTH3 H56-10052
R vio
> [ H52-006
> [ FM 300
> [ INT 300
~ [ PWR 300

Step 2 : Configure the axis

adding a communication axis, you need to add the corresponding EtherCAT slave in the
hardware configuration interface, otherwise the communication axis cannot be added. The
operations are as follows :

1) Right-click the H56 on the rack, select "Properties" " EtherCAT ", and click "Use EtherCAT".
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*'i HW Config - [PLC3 -- Projectl]

Bl File Edit PLC Tools View Windows Help !Eu
EES& o xADH P 25 e B 28 K
~ | Deviee Catalog =4
Find:| | v || owr |
{0) RACK
> M CANopen Ead
> M EtherCAT
NPT -
) — ctrix M CO-TRUST 300
5 @ Copy culsC | 4 cp 300
~ [ cPU 300
4 ™y | Paste Ctrl+V > @ H35-006
g Diagnosis > (3 H36-006
& > [0 139-006
7 Delete > (23 H31-006
E | Properties... Ctrl+R » (3 H32-006
] v (I Hs6-006
10 ~ [ CTH3 Hs6-10052
B vio
> (1 H52-006
> [3 FMm 300
h > [0 INT 300 L
< > v (2 PWR 300
|:||;| (0} RACK B rwr-02 v
Slot Module ~
o Jrwr-0z CTH3 D
| lceone  PEATYA
< >
Displays the properties of the current object

%— PU EtherCAT

General Tou can configure parameters for the EtherCAT port integrated in the CFU

Cl
0

Communicatien P
O Retentive Ranges
O Password
a0
a0

Background Time
Task Tnterval (1-100 ms) |2
SOE Configurations e e "

[] Extend Bus Clock - [ Ensble Redundancy
[ EtherCAT [] Syne Window Moni tor
Ll CANopen Master Syme Window - e

O Address

O Input Filter

[ High-speed Coun
[ oPcuUA

Configuration must be downloaded before taking effect. | | Cancel | |]]efault All| | Help |

2) After enable EtherCAT Master, the EtherCAT BUS will appear in the configuration interface,
and you can connect the EtherCAT slave to the EtherCAT BUS.
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| Device Catalog 5 X

Find:| || ve || nown |

(0} RACE B
> CAMNopen
o [ rwr-02 P

| JHs6-006 EtherCAT E ~ W EtherCAT
Bl e I— R | W eecn

B A3N EtherCAT V1.10

B A4N EtherCAT V1.30

I H1A EtherCAT Drive(CoE) V1.00
EtherCAT Slave

B CTH3-ECT-13281

B CTH3-ECT-106581

~ M CO-TRUST 200

3 cp 300

(3 cpu 300

(3 FM 300

3 INT 300

(3 PWR 300

(3 RACK 300

(3 sm 300

WM o~ ®m g L) [

L R

<[] >
I:I B (Station

o] Type MName -
0 Rack (0) RACK |:|

<| [ >

3) After completing the above configuration, select "Tools" — "Axis Wizard Configuration”,
double-click "Communication Axis" in the axis wizard configuration interface to add a
communication axis, "Axis Name" can be modified, click "OK" to complete the addition.

7T Add Axis

Fleaze zelect & device in the hardware contiguration
as inout for thiz Axis.
Rack 0,51ot 1, Hode 2, Module 84N EtherCaT ¥1.30

fuis Mame:

| communi cationduis_ 0|

feis Humber: |U

Note: Only one communication axis can be added to a slave.
4) The interface of the added communication axis is as follows:
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fxis Config hxiz Group Config

< Pulse Axis
v = Communication Axis
& Virtual Axis
[ EtherCAT Slave Module...
B Encoder Axis

Coordinate | Conversion | Speed | Limit | I/0 Mapping

Hardware Config

Tevice Name:
Rack number:

Hode ID:

Coordinate

Axiz Twpe:

communi cationkxis

[1}

2

_0

Linear fxic

Madulo value:
1

Moter direction effective level:

Low Level

<>

Axis Hunber: [

5lot Fumber: ||

Finish |

[ Cancel

Step3: Call the SMC_Home instruction (Special origin return instruction) in the main

program for programming.

Network 1: Enable the axis, and the axis ID is set to 0.

SHO.0

MC_Fower:FCO
™ E
SMO. 0

I I Enable
Ohais Status
Bz
Err
ErrId]

F¥Ye00. 0
FYEO00. 1
FYEO0. 2
FYHEZ0

Network 2: read axis status

MO0

T Readstat FC

EN

SN0 0

— |

0dhxis

Enszhle

Tlans
Err
ErrorId]
Errors’
Stoppi”
Disalbe
Stands”
DisCre”
Contin”
Synclla”
Homing]
Coordi”

hotlasg

FYBO0. 3
FYB00. 4
FNEzE
FYR00.
FYB00.
FYB00.
FYB01.
FVE01.
FYEOL.
FYEOL.
FVB0L.
FVB0L.
FYDIED0

o o= L M= O = 3o

Aotlel

FYTIE04
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Network 3: Call the SMC_Home command, the homing mode is 19, the axis runs in the positive

direction with a search speed of 10.0, and runs in the negative direction at a speed of 5.0 after

encountering the rising edge of the origin signal V700.2. And encounters the origin signal V700.2

After the falling edge, the axis stops and the position is cleared. The return is successful, the

servo parameter 16#6064:0 (position actual value) does not change.

M0 0 I0.1 Y700, 2
| | | {
1 I 1 I .
EM0.0 SMC_Home: FC2
_| l EN
M1
I I Execute
04 Axis DonepyE02, 2
194Made Busyve0z. 3
WWETOO4pDizln”  ABortpyE0z. 4
10, 04 VelFazt ErrfyE0Z 5
B 0dVelZlow ErvrIdbywezs
5. Oqhce
H Ct_flash_access_lib (v1.0)

ct_ flash_ access_ Lib provides two interfaces for users to save data to or read data from flash,

up to 256Kb.

H.1 FLASH_WRITE

FLASH_WEITE: FCO
EW

AVE10004 addr errpkVEL
B004length
oo0qoffzet

Function: save data to flash

parameter
Name Input/Output | Data type Description
addr IN DWORD Start address pointer of data written to FLASH
length IN DWORD Data length written to FLASH
offset IN DWORD | The offset of the written data in the FLASH block
Write error code
0 No error
1 Exceeding the range of user data storage
err ouT BYTE
block
2 Part of the data address is illegal
3 Failed to read data from flash
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H.2 FLASH_READ

&VE 15004

E004lenzth

1004

EX

FLASH_REAT:FC1

addr errpVEL

off=zet

Function: read

data from flash

parameter

Name Input/Output | Data type Description

addr IN DWORD | Read data start address pointer

length IN DWORD | Read data length

offset IN DWORD | The offset of the read data in the flash block
Read error code
0: No error

err ouT BYTE 1. Out of range of user data storage block

2: Some data addresses are illegal
3: Failed to read data from flash
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Introduction of ETHERNET_SET (V1.2) Instructions

Features

The Ethernet setting instruction library ETHERNET_SET (V1.2) is used to set the local
communication parameters of the PLC Ethernet port. You can set and obtain the IP address,
MAC address and device name of the remote Ethernet PLC without stopping the CPU.

Detailed Instructions

The Ethernet setting instruction library contains the following four instructions. The related library
files can be downloaded for free from the Co-trust official website at http://www.co-trust.com.

- §i Libraries
- g5 ETHERNET SET{v1.2)
{] GIr_ADDR
{] siP_ADDR
{] GET_MAC
{] SET_DEV_NAME

Get IP address instruction
@ Name: GIP_ADDR
® Function: Get IP address

Parameter description

Library Input/ _
Eunctions Name output Data type Description
EN IN BOOL Enable terminal, allow SMO0.0 to call
Status word
STATUS ouT BYTE bit0=1 means successful acquisition

bit1=1 means the acquisition failed
Other bits are not used
GLF_ALLE: FLO IP address,contains four bytes, and

—{EN
IP ADDR ouT DWORD each byte represents the
B corresponding four values of the IP

STATUS|E _
1F_aDDR) address from low to high.
“maskl The subnet mask contains four bytes,
GATEF | MASK ouT DWORD and each byte represents the

corresponding four values of the
subnet mask from low to high.
Gateway: contains four bytes. Each
GATE ouT DWORD | byte represents four values of the
gateway from low to high.

Set the IP address

(O Name: SIP_ADDR
® Function: Set IP address
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Parameter description

Library Name Input/ Data

Functions output type Description

The enable terminal is triggered by an
edge, and the setting command cannot
be called cyclically, because the setting
EN IN BOOL | of IP and EPPROM has the same
number of times, and the continuous
writing of the Ethernet will not be able to
communicate.
The IP address has four bytes in total,
P ADDR IN DWORD and each byte represents the

- corresponding four values of the IP
SIF_ALDER:FC1 address from low to high.
1EH The subnet mask has a total of four

bytes, and each byte represents the

J1E_AIDE  STATUSE MASK IN DWORD corresponding four values of the subnet
MASK mask from low to high.
JGATE Gateway, a total of four bytes, each byte
GATE IN DWORD | represents the corresponding four
values of the gateway from low to high.
Status word
bit0=1 means the setting is successful
bitl=1 means illegal IP address
bit2=1 means that the IP does not match
the mask
Bit3=1 means that the IP does not
match the gateway
Other bits are not used

STATUS ouT BYTE

Obtain the MAC address
® Name: GET_MAC

@ Function: Get MAC address
Parameter description

L'b”_”y Name Ll Data Description
Functions output type
GET_MAC:FCZ EN IN BOOL | Enable terminal, allow SMO0.0 to call

-EX

Status word
sTaTUsk | STATUS ouT BYTE bit0O=1 means successful acquisition

MaCs k- Other bits are not used
mac4f

MACS MAC address

MACZE I\l/\IAAA%OS ouT BYTE XXXXEXXEXX XX XX

maci MAC5------ MACO
macof
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Set device name
@® Name: SET_DEV_NAME

@ Function: Set device name

Parameter description

Library N Input/ Data
i ame
Functions output type

Description

The enable terminal is triggered by an

edge, and the setting command cannot

be called cyclically, because the setting

EN IN BOOL | of IP and EPPROM has the same

number of times, and the continuous

writing of the Ethernet will not be able to

FET_DEYV_WAME: FCH communicate.

1EH A pointer to the device name, the first
byte pointing to the area indicates the

HAME statusp | NAME IN DWORD length. The entire string contains a

maximum of 32 bytes in length.

Status word

Bit0 = 1 means the setting is successful.

STATUS ouT BYTE Bitl = 1 means the length is wrong.

Bit2 = 1 means saving failed.

bit3 represents illegal characters

1.3 Application Example

The application example program of the Ethernet instruction setting library is as follows:
Network 1
Get IP address

STATUS: Status word, when bit0 is 1 it means the acquisition is successful.When bitl is 1, it
means that the acquisition failed,Other bits are not used.

IP_ADDR: P address

MASK: subnet mask
GATE: Gateway

| SMO.0 GIF_ADDE. FCD
| | : EX
STATUS|vED
1IP_alDRbvIe
masE}ve
GATERVDID
Network 2

Set IP address
IP_ADDR: P address
MASK: subnet mask
GATE: Gateway

STATUS: Status word bit0 is 1 when the setting is completed.When bitl is 1, it means illegal IP
address. When bit2 is 1, it means that the IP does not match the mask. When bit3 is 1, it means
that the IP does not match the gateway. Other bits are not used
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Note that this setting instruction uses edge trigger and cannot be used cyclically, because there
is a limit on the number of times to set IP and EPPROM.

SMO.0 Moo SIF_ADDE:FC1
— g

VD204
VD244

VD254

IF_ADDE STATUS
MASE
GATE

FYESZ

Network 3
Get MAC address

STATUS--Status word bitO is 1 when it means the acquisition is successful. Other bits are not
used.
MACO0~5: MAC address

GET_MAC . FCZ

M0, 0
|
I

EX

STATUS
MACS
MAC4
MAC3
MACZ
MAC1
MAC0

FVESS
FVESd
FVESD
FVESE
FVEST
FVESS
VB39

Network 4 program notes

NAME: Pointer to the device name, the first byte pointing to the area indicates the length, the
entire string contains length bytes up to 32bytes.

STATUS: bit0 is 1 means setting is successful, bitl is 1 means length is wrong, bit2 is 1 means
saving failed, bit3 is 1 means illegal character.

Note: This command cannot be called cyclically, because the setting of IP and EPPROM is
limited in the number of times, and edge triggering is used.

SMO. 0 mo. 1 RET_DEV_KAME:FC3
| || | ¢ | BN

AVB404 HAME STATUSFVETS

J Introduction of S7_Protocol (v1.0) ) Instructions

The S7 protocol library has the following commands:
e S7 read
e S7_write
The PLC models that support S7_Protocol (v1.0) are: H56-10, H52-10.
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J.1 S7-read

57 _read: FC1
<EH

4 TAHELE

Function: S7 master performs network read operation

J.2 S7- write

ST _write:FCO
-4EN

4 TABLE

Function: S7 master performs network write operation

TABLE parameter table of S7_read/S7_write instruction:

D A E 0 error code 0
The first byte of the slave IP 1
The second byte of the slave IP 2
The third byte of the slave IP 3
The fourth byte of the slave IP 4
Reserved (must be set to 0) 5
Reserved (must be set to 0) 6
Point to the first byte of the slave target area pointer 7
Point to the second byte of the target area pointer of the slave 8
Point to the 3rd byte of the slave target area pointer 9
Point to the 4th byte of the slave target area pointer 10
Length (not more than 200) 11
Point to the first byte of the target area pointer of the local station 12
Point to the second byte of the target area pointer of the local e
station
Point to the 3rd byte of the target area pointer of the local station 14
Point to the 4th byte of the target area pointer of the local station 15

D: complete bit, 0 is not completed, 1 is completed
A: Active bit, 1 when the instruction is being executed, 0 if it is not being executed

E: Error bit, O is no error, 1 is error

Error code table

Code Describe

0 No error

Timeout error: the slaves remote station does not answer

Reserved

Offline errors: conflicts caused by duplicate site addresses or faulty hardware

Queue overflow error: 8 S7_write/S7_read boxes are activated

Receiving error: The reply received was wrong

||| W|IN|F

lllegal parameter: The S7_write/S7_read table contains an illegal or invalid value
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7 Reserved
Reserved
9 Information error: Incorrect data length

10 More than 8 connections

11 The network cable is not plugged in

J.3 Example

Network 1: According to the TABLE parameter table of the S7_read/S7_write instruction, set the
IP of the slave to 192.168.1.200, set the target area pointer of the slave to &VvB0 (must use the
pointer), set the read length to 100 bytes, and set the target of the local station The area pointer
is set to &VB100 (the pointer must be used), and the parameter table is configured.

| Mo MY E
[ -
| | | EW EHD H
19210 ity R
WOV_E
EW EHD H
16510 OUT|vE2
WOV_E
N EHO) H
1w oUT|vES
WOV_E
N i) H
200418 OUT|VE4
WOV B
N ) H
o OUT|vES
WOV_E
N EHO) H
od1m ouTfvEs
TOV_IW
EN EN H
B0 IH authvnz
MOV_E
EN EHO H
1004 IH auThvEL1
MOY_DW
EN EHO H
svB1004TH illyy EU T

Network 2: Configure the parameter table according to the TABLE parameter table of the
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S7_read/S7_write instruction. Set the IP of the slave to 192.168.1.200, set the target area
pointer of the slave to &VB0 (must use pointer), set the write length to 100 bytes, and set the
target area pointer of the master to &vB100 (must use pointer).

Mo MOV _E
} EN EN

1524IN OUTEVEZ1

L

MOV _E
EN EH)

L

16541 OUTLVEZZ

MOV_E
EH EHI)

L

14I8 OUTLVEZS

MOV_E
EH EHI)

L

200418 OUTEVEZ4

MOV_E
EH EHI)

L

04IH OUTRVEZE

MOV_E
EW EHO)

L

MDY
EN EH)

L

&VEO4 IH QUTRYTDZT

MOV _E
BN EH)

L

1004 IH OUTEYESL

MDY
EN EH)

L

&VES004 IH QUTEYD32

Network 3: Invoke the S7_read/S7_write instruction, read and write data through the parameters
of the parameter table, and the TABLE parameter of the instruction must use pointers.
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ST_write:FCO
EN

#VED{ TAELE

S7_read FCL
EW

&YE204 TAELE

K Special Function Register

Special memory function description

Special register

Description

SMBO

System status bit

SMO0.0

The bit is always on.

SMO0.1

The bit is turned on during the first scan cycle. One use is to call the
initialization subroutine.

SMO0.2

If the reserved data is lost, the bit is turned on for one scan cycle.
And the bit can be used as an error memory bit or as a mechanism to
activate a special boot sequence.

SMO0.3

When entering the RUN mode from the power-on condition, this bit is
turned on for one scan cycle. This bit can be used to provide
machine warm-up time before starting operation.

SMO0.4

This bit provides a clock pulse, which is OFF for 30 seconds and ON
for 30 seconds within a period of 1 minute. This bit provides an
easy-to-use delay or 1 minute clock pulse.

SMO0.5

This bit provides a clock pulse, which is OFF for 0.5 seconds and ON
for 0.5 seconds within a period of 1 second. This bit provides an
easy-to-use delay or 1 second clock pulse.

SMO0.6

This bit is the scan cycle clock, which is turned on for one scan, and
then turned off for the next scan. This bit can be used as a scan
counter input.

SMO0.7

This bit represents the current position of the "mode" switch (close =
"stop" position, open = "run" position). When the switch is in the RUN
position, you can use this bit to enable the free port mode, and you
can use the method of switching to the "stop" position to re-enable
the normal communication with the PC/programming device.

SMB1

Instruction execution status bit

SM1.0

When the operation result is zero, the execution of certain
instructions turns on this bit.

SM1.1

When an overflow result or an illegal digital value is detected, the
execution of certain instructions turns on this bit.

SM1.2

When a mathematical operation produces a negative result, this bit is
turned on.
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SM1.3 | When trying to divide by zero, the bit turns on.
SM1.4 This bit is turned on when the "add to table" command attempts to
overfill the table.
SML5 When a LIFO or FIFO instruction attempts to read from an empty
table, this bit is turned on.
SML6 When trying to convert a non-BCD value to a binary value, this bit is
turned on.
SML.7 When the ASCII value cannot be converted into a valid hexadecimal
value, this bit is turned on.
SMB2 Freeport to receive characters
SMB3 Freeport check error
SM3.0 This bit indicates that a parity error occurred in port 0 and port 1. (0 =
no error. 1 = error)
SM3.1~SM3.3 | Reserved
SM3.4 | If there are any I/O errors, this bit is turned on.
SM3.5 If too many digital I/O modules are connected to the 1/O Bus, this bit
is turned on.
SM3.6 If too many analog I/O modules are connected to the 1/O Bus, this bit
is turned on.
SM3.7 If too many intelligent I/O modules are connected to the I/0O Bus, this
bit is turned on.
SMB4 Interrupt queue overflow, runtime program error, interrupt enable,
free port transmitter is forced
SM4.0 | When the communication interrupt queue overflows, this bit turns on.
SM4.1 | When the input interrupt queue overflows, this bit turns on.
SM4.2 | When the timer interrupt queue overflows, this bit is turned on.
SM4.3 | When a runtime programming error is detected, this bit is turned on.
SM44 This bit reflects the global interrupt enable status. When interrupts
are enabled, this bit is turned on.
SM4.5 | When the transmitter is idle (port 0), this bit is turned on.
SM4.6 | When the transmitter is idle (port 1), this bit is turned on.
SM4.7 | This bit is turned on when any memory location is forced.
SMB5 The interrupt event number that triggered the current OB
SMB6
SM6.0 | Reserved (channel information exists)
SM6.1 | Reserved (User information exists)
SM6.2 | Reserved (from alternate diagnostic interrupt)
SM6.3 | Reserved
SM6.4~SM6.7 PLC type: Module
1110: H35-00,H36-00,139-00,H56-10,H52-10 diagnosis
SMB7 information
SM7.0 | CPU external error
SM7.1 | CPU external error
SM7.2 | Communication error
SM7.3 | Operation mode (O: run, 1: stop)
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SM7.4 | Watchdog timer expired
SM7.5 | Reserved (Internal power failure)
SM7.6 | Reserved (backplane failure)
SM7.7 | 0: The programming card exists and works
normally
SMD8 1: The programming card does not exist or works abnormally
SMB12~SMB21 Reserved
SMW?22 Last scan time
SMW24 Minimum scan time since entering RUN mode
SMW26 Maximum scan time since entering RUN mode
The logical address of the module that generated the diagnostic
interrupt (fault occurred) or hardware interrupt is only valid when
SMW28 accessed in the interrupt function.
SMB28: the rack humber of the module (0~3), SMB29: the slot
number of the module (0~10).
SMB30 Freeport control register
Bit7:6 | 00: no parity. 01: even parity. 10: no parity. 11: odd parity
Bit5 | O: 8 data bits per character. 1: 7 data bits per character
Bit4:2 000: 38400bps. 001: 19200bps. 010: 9600bps. 011: 4800bps. 100:
2400bps. 101: 1200bps. 110: 115200bps. 111: 57600bps
00: Point-to-point protocol (PPI/slave mode).
Bit1:0 01: Freeport protocol
10: PPI/master mode.
11: reserved (PPIl/slave mode default value)
SMB31 Reserved
SMW32 Reserved
SMB34 Millisecond timer interrupt O time interval value (ms), corresponding
to interrupt event number 10
Millisecond timer interrupt 1 time interval value (ms), corresponding
SMB35

to interrupt event number 11

SMB36~SMB65

Reserved

SMB66~SMB85

Reserved

SMB86~SMB94
SMB186~SMB194

Freeport receiving information control

Microsecond interrupt O time interval value (100us), corresponding to

SMW96 .
interrupt event number 34

SMWO8B Microsecond interrupt 1 time interval value (100us), corresponding to
interrupt event number 35

SMB100 Programming card limit times (0 means no limit on times)

SMB101 The remaining use times of the programming card (including this
time), if there is no limit, 255 will be displayed.

SMW102 CPU firmware version

SMW104 CPU hardware version

SMB106~SMB135 Reserved

SMB136~SMB165 Reserved
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SMB166~SMB185

Reserved

SMB200~SMB205

Save and display the MAC address of the host

SMB206

Number of online master s for MODBUS TCP communication

SMD207

MODBUS TCP data packet statistics: the number of data packets
received

SMD211

MODBUS TCP data packet statistics: the number of data packets
sent

SMB215~SMB222

Reserved

SMB223 Number of online master for UDP_PPI communication
SMD224 UDP_PPI data packet statistics: the number of data packets received
SMD228 UDP_PPI data packet statistics: the number of data packets sent
SMB232~SMB389 Reserved
SMB390
SM390.0 | EtherCAT initialization complete bit.
0: Not initialized
1: Initialization completed
SM390.1 | EtherCAT redundancy activation bit.

0: Redundancy is not activated
1: Redundancy activated, you need to check the connection at this
time

SM390.2~SM390.7

Reserved

SMB391

Reserved

SMD392

EtherCAT task cycle execution time

SMD396

EtherCAT task cycle interval time

SMB400~
SMB465
(EtherCAT
register)

SMB400

Number of EtherCAT slaves found

SMB401

EtherCAT error:

0: no error

1: Configuration parameter error

2: No slave was found

3: State switching error

4: An error occurred while writing the configuration
5: The number of slaves is wrong

6: The slave does not match

SMB402

Slave 1 status:

0: No connection

1: Initialization state

2: Pre-operational state

4: Safe operation

8: Operating status

16#80 Product ID does not match
16#81 Vendor ID does not match
16#82 SDO write error

Other: wrong state

SMB403~
SMB465

Slave 2 status ~ Slave 64 status
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SMB466~SMB499

Reserved

SMW470 Number of EtherCAT error packets

SMB500 The first module (RackO0, Slot3) ierror
SMB501 The second module (RackO, Slot4) error
SMB502 The third module (RackO, Slot5) error
SMB503 The fourth module (RackO, Slot6) error
SMB504 The fifth module (RackO, Slot7) error
SMB505 The sixth module (RackO, Slot8) error
SMB506 The seventh module (RackO, Slot9) error
SMB507 The eighth module (RackO, Slot10) error
SMB508 The ninth module (Rack1, Slot3) error
SMB509 The tenth module (Rackl, Slot4) error
SMB510 The eleventh module (Rackl, Slot5) error
SMB511 The twelfth module (Rackl, Slot6) error
SMB512 The thirteenth module (Rackl, Slot7) error
SMB513 The fourteenth module (Rack1, Slot8) error
SMB514 Fifteenth module (Rack1, Slot9) error
SMB515 Sixteenth module (Rackl, Slot10) error
SMB516 The seventeenth module (Rack2, Slot3) error
SMB517 Eighteenth module (Rack?2, Slot4) error
SMB518 The nineteenth module (Rack2, Slot5) error
SMB519 Twentieth module (Rack2, Slot6) error
SMB520 The twenty-first module (Rack2, Slot7) error
SMB521 The 22nd module (Rack2, Slot8) error
SMB522 Twenty-third module (Rack2, Slot9) error
SMB523 Twenty-fourth module (Rack2, Slot10) error
SMB524 The twenty-fifth module (Rack3, Slot3) error
SMB525 The twenty-sixth module (Rack3, Slot4) error
SMB526 The twenty-seventh module (Rack3, Slot5) error
SMB527 The twenty-eighth module (Rack3, Slot6) error
SMB528 The twenty-ninth module (Rack3, Slot7) error
SMB529 The thirtieth module (Rack3, Slot8) error
SMB530 The thirty-first module (Rack3, Slot9) error
SMB531 Thirty-second module (Rack3, Slot10) error
SMD532 Total number of link layer errors of the expansion Bus

SMB536~SMB549

Reserved

SMB550~SMB589

The first CAN module information (arranged by hardware

configuration)

SMB550

Master status

0x00: Initialize

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

OxFF: configuration data error
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SMB551

Slave 1 status (arranged by node ID)
0x00: Initialize

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

SMB552~SMB581

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

Slave 32 status (arranged by node ID)
0x00: Initialize
0x01: Disconnect

SMB582
0x04: stop
0x05: Run
OX7F: pre-run
SMB583 CAN module software version number

SMB584~SMB589

Reserved

SMB590~SMB629

The second CAN module information (arranged by hardware
configuration )

SMB590

Master status

0x00: Initialize

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

OxFF: configuration data error

SMB591

Slave 1 status (arranged by node ID)
0x00: Initialize

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

SMB592~SMB621

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

Slave 32 status (arranged by node ID)
0x00: Initialize
0x01: Disconnect

SMB622
0x04: stop
0x05: Run
Ox7F: pre-run
SMB623 CAN module software version number

SMB624~SMB629

Reserved

SMB630~SMB669

The third CAN module information (arranged by hardware
configuration)

SMB630

Master status
0x00: Initialize
0x01: Disconnect
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0x04: stop

0x05: Run

OX7F: pre-run

O0xFF: configuration data error

SMB631

Slave 1 status (arranged by node ID)
0x00: Initialize

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

SMB632~SMB661

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

Slave 32 status (arranged by node ID)
0x00: Initialize
0x01: Disconnect

SMB662
0x04: stop
0x05: Run
OX7F: pre-run
SMB663 CAN module software version number

SMB664~SMB669

Reserved

SMB670~SMB709

Information of the fourth CAN module (arranged by hardware
configuration)

SMB670

Master status

0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

OxFF: configuration data error

SMB671

Slave 1 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

SMB672~SMB701

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

SMB702

Slave 32 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

SMB703

CAN module software version number

SMB704~SMB709

Reserved

SMB710~SMB749

The fifth CAN module information (arranged by hardware
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configuration)

SMB710

Master status

0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

O0xFF: configuration data error

SMB711

Slave 1 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

SMB712~SMB741

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

Slave 32 status (arranged by node ID)
0x00: Initialization
0x01: Disconnect

SMB742
0x04: stop
0x05: Run
OX7F: pre-run
SMB743 CAN module software version number

SMB744~SMB749

Reserved

SMB750~SMB789

The sixth CAN module information (arranged by hardware
configuration)

SMB750

Master status

0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

OxFF: configuration data error

SMB751

Slave 1 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

SMB752~SMB781

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

SMB782

Slave 32 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run
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OX7F: pre-run

SMB783

CAN module software version number

SMB784~SMB789

Reserved

SMB790~SMB829

The seventh CAN module information (arranged by hardware
configuration)

SMB790

Master status

0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

O0xFF: configuration data error

SMB791

Slave 1 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

SMB792~SMB821

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

SMB822

Slave 32 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

SMB823

CAN module software version number

SMB824~SMB829

Reserved

SMB830~SMB869

The eighth CAN module information (arranged by hardware
configuration)

SMB830

Master status

0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: RunOx7F: Pre-run
OxFF: configuration data error

SMB831

Slave 1 status (arranged by node ID)
0x00: Initialization

0x01: Disconnect

0x04: stop

0x05: Run

Ox7F: pre-run

SMB832~SMB861

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

SMB862

Slave 32 status (arranged by node ID)
0x00: Initialization
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0x01: Disconnect
0x04: stop

0x05: Run

OX7F: pre-run

SMB863

CAN module software version number

SMB864~SMB869

Reserved

Module internal diagnosis control word

SMB870 1: Obtain the internal diagnosis of the module specified by SMB871
and write it into the byte behind SMB872
Internal diagnostic module number
Need to get the module number of internal diagnosis,

SMB871

0~3: SlotID.
4~7: RackID.

SMB872~SMB905

Module internal diagnosis

SMB906~SMB999

Reserved

SMB1000~SMB1015

Description information of the first module (rackO, slot3)

SMB1000~SMB1002

Actual module information

SMB1003

Module version number

SMD1004

Module error count

SMB1008~SMB1015

Reserved

SMB1016~SMB1031

Description information of the second module (rackO, slot4)

SMB1016~SMB1018

Actual module information

SMB1019

Module version number

SMD1020

Module error count

SMB1024~SMB1031

Reserved

SMB1032~SMB1047

The third module (RackO, Slot5) description information

SMB1032~SMB1034

Actual module information

SMB1035

Module version number

SMD1036

Module error count

SMB1040~SMB1047

Reserved

SMB1048~SMB1063

The fourth module (RackO, Slot6) description information

SMB1048~SMB1050

Actual module information

SMB1051

Module version number

SMD1052

Module error count

SMB1056~SMB1063

Reserved

SMB1064~SMB1079

The fifth module (Rack0, Slot7) description information

SMB1064~SMB1066

Actual module information

SMB1067

Module version number

SMD1068

Module error count

SMB1072~SMB1079

Reserved

SMB1080~SMB1095

Description of the sixth module (RackO, Slot8)

SMB1080~SMB1082

Actual module information

SMB1083

Module version number

SMD1084

Module error count

SMB1088~SMB1095

Reserved
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SMB1096~SMB1111

The seventh module (Rack0, Slot9) description information

SMB1096~SMB1098

Actual module information

SMB1099

Module version number

SMD1100

Module error count

SMB1104~SMB1111

Reserved

SMB1112~SMB1127

The eighth module (Rack0, Slot10) description information

SMB1112~SMB1114

Actual module information

SMB1115

Module version number

SMD1116

Module error count

SMB1120~SMB1127

Reserved

SMB1128~SMB1143

Description of the ninth module (Rack1, Slot3)

SMB1128~SMB1130

Actual module information

SMB1131

Module version number

SMD1132

Module error count

SMB1136~SMB1143

Reserved

SMB1144~SMB1159

The tenth module (Rackl, Slot4) description information

SMB1144~SMB1146

Actual module information

SMB1147

Module version number

SMD1148

Module error count

SMB1152~SMB1159

Reserved

SMB1160~SMB1175

Description of the eleventh module (Rackl, Slot5)

SMB1160~SMB1162

Actual module information

SMB1163

Module version number

SMD1164

Module error count

SMB1168~SMB1175

Reserved

SMB1176~SMB1191

Description information of the twelfth module (Rackl, Slot6)

SMB1176~SMB1178

Actual module information

SMB1179

Module version number

SMD1180

Module error count

SMB1184~SMB1191

Reserved

SMB1192~SMB1207

The thirteenth module (Rack1, Slot7) description information

SMB1192~SMB1194

Actual module information

SMB1195

Module version number

SMD1196

Module error count

SMB1200~SMB1207

Reserved

SMB1208~SMB1223

The fourteenth module (Rack1, Slot8) description information

SMB1208~SMB1210

Actual module information

SMB1211

Module version number

SMD1212

Module error count

SMB1216~SMB1223

Reserved

SMB1224~SMB1239

fifteenth module (Rack1, Slot9) description information

SMB1224~SMB1226

Actual module information

SMB1227

Module version number

SMD1228

Module error count

SMB1232~SMB1239

Reserved
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SMB1240~SMB1255

Sixteenth module (Rack1l, Slot10) description information

SMB1240~SMB1242

Actual module information

SMB1243

Module version number

SMD1244

Module error count

SMB1248~SMB1255

Reserved

SMB1256~SMB1271

Seventeenth module (Rack2, Slot3) description information

SMB1256~SMB1258

Actual module information

SMB1259

Module version number

SMD1260

Module error count

SMB1264~SMB1271

Reserved

SMB1272~SMB1287

Description of the eighteenth module (Rack2, Slot4)

SMB1272~SMB1274

Actual module information

SMB1275

Module version number

SMD1276

Module error count

SMB1280~SMB1287

Reserved

SMB1288~SMB1303

The nineteenth module (Rack2, Slot5) description information

SMB1288~SMB1290

Actual module information

SMB1291

Module version number

SMD1292

Module error count

SMB1296~SMB1303

Reserved

SMB1304~SMB1319

Description of the twentieth module (Rack2, Slot6)

SMB1304~SMB1306

Actual module information

SMB1307

Module version number

SMD1308

Module error count

SMB1312~SMB1319

Reserved

SMB1320~SMB1335

The twenty-first module (Rack2, Slot7) description information

SMB1320~SMB1322

Actual module information

SMB1323

Module version number

SMD1324

Module error count

SMB1328~SMB1335

Reserved

SMB1336~SMB1351

Description of the twenty-second module (Rack2, Slot8)

SMB1336~SMB1338

Actual module information

SMB1339

Module version number

SMD1340

Module error count

SMB1344~SMB1351

Reserved

SMB1352~SMB1367

Twenty-third module (Rack2, Slot9) description information

SMB1352~SMB1354

Actual module information

SMB1355

Module version number

SMD1356

Module error count

SMB1360~SMB1367

Reserved

SMB1368~SMB1383

Description information of the twenty-fourth module (Rack2, Slot10)

SMB1368~SMB1370

Actual module information

SMB1371

Module version number

SMD1372

Module error count

SMB1376~SMB1383

Reserved
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SMB1384~SMB1399

Description of the twenty-fifth module (Rack3, Slot3)

SMB1384~SMB1386

Actual module information

SMB1387

Module version number

SMD1388

Module error count

SMB1392~SMB1399

Reserved

SMB1400~SMB1415

The twenty-sixth module (Rack3, Slot4) description information

SMB1400~SMB1402

Actual module information

SMB1403

Module version number

SMD1404

Module error count

SMB1408~SMB1415

Reserved

SMB1416~SMB1431

The twenty-seventh module (Rack3, Slot5) description information

SMB1416~SMB1418

Actual module information

SMB1419

Module version number

SMD1420

Module error count

SMB1424~SMB1431

Reserved

SMB1432~SMB1447

Description of the twenty-eighth module (Rack3, Slot6)

SMB1432~SMB1434

Actual module information

SMB1435

Module version number

SMD1436

Module error count

SMB1440~SMB1447

Reserved

SMB1448~SMB1463

The twenty-ninth module (Rack3, Slot7) description information

SMB1448~SMB1450

Actual module information

SMB1451

Module version number

SMD1452

Module error count

SMB1456~SMB1463

Reserved

SMB1464~SMB1479

Thirtieth module (Rack3, Slot8) description information

SMB1464~SMB1466

Actual module information

SMB1467

Module version number

SMD1468

Module error count

SMB1472~SMB1479

Reserved

SMB1480~SMB1495

The thirty-first module (Rack3, Slot9) description information

SMB1480~SMB1482

Actual module information

SMB1483

Module version number

SMD1484

Module error count

SMB1488~SMB1495

Reserved

SMB1496~SMB1511

The 32nd module (Rack3, Slot10) description information

SMB1496~SMB1498

Actual module information

SMB1499

Module version number

SMD1500

Module error count

SMB1504~SMB1549

internal use

SMB1550~SMB1589

Native CANOpen information

SMB1550

Master status
0x00: Initialize
0x01: Disconnect
0x04: stop
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0x05: Run
OX7F: pre-run
O0xFF: configuration data error

Slave 1 status (arranged by node ID)
0x00: Initialize

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

SMB1551

Slave 2 status (arranged by node ID) ~ Slave 31 status (arranged by
node ID)

SMB1552~SMB1581

Slave 32 status (arranged by node ID)
0x00: Initialize

0x01: Disconnect

0x04: stop

0x05: Run

OX7F: pre-run

SMB1582

SMB1583~SMB2019 internal use

SMD2020 Expansion module interrupt times
SMB2024~SMB2027 internal use
SMD2028 Number of local interrupts

SMB2032~SMB2047 internal use

L Trace Function

The Trace function is a newly added function in the State Char control of MagicWorks PLC
software, which is used to configure and display application-specific trace data in one or more
charts.

When the application is running, you can view the value curve record of the trace variable in the
"Trace View" of MagicWorks PLC. The requirement is to set up the trace configuration, transfer
the trace configuration to the PLC, and start the trace recording. The recorded data will be
transmitted to the host computer and displayed in chart form according to the configuration. You
can browse the data while trace.

The user can start the trace view in the “Status Char -> menu -> view -> trace”or click the icon
B in the State Char toolbar.

As shown in the following figure: the data display chart is on the left and the variable list is on the
right. At present, up to 8 variables and 8 charts can be added.
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Configuration

The dialog box includes trace configuration of data records of trace project. Click "configuration™
at the top right of "trace view" or right click "configuration” in the pop-up menu to enter the
configuration dialog box.

Add variable: add a variable to be monitored. Current specification: up to 8 variables can be
added.

* You can click add variable in the upper right corner of "trace view".
* You can add in the right-click menu in the trace record view.

* Select the display variable node of one of the charts in the chart view and add it in the right-click
pop-up menu.

Delete variable: select a variable in the trace view and right-click to delete the variable. Confirm
to delete the variable. Note: you cannot undo the deletion of the variable.

Assign variable: select a variable in the trace view and select assign to chart in the right-click
pop-up menu to assign the variable to the specified chart. When adding variables, they will be
assigned to the first chart by default. At present, up to 8 charts can be added.

Add chart: in the chart view, you can insert a new chart in the view through the right-click menu
"add chart".

Delete chart: select the chart to delete in the chart view, right-click delete chart and confirm in
the dialog box to delete the chart. Note: deleting a chart cannot be undone.

Record setting: Click "Trace" in the trace record to make "Record setting" on the right.

Enable trigger: Record data over a period of time by enabling a variable. Click the check box on
the right to enable/disable. When enabling the trigger, you also need to configure the trigger
variable, trigger edge and post-trigger sampling time .

Trigger variable: It is valid when the trigger is enabled, and is used as a trigger signal. The valid
trigger signal is a variable, a bit address in the PLC. For example, MO0.0.

Trigger edge: valid when the trigger is enabled, define the trigger edge detection:

Rising edge: For BOOL trigger variables, the trigger occurs when the value changes from
FALSE to TRUE.
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Falling edge: For BOOL trigger variables, the trigger occurs when the value changes from
TRUE to FALSE.

Rising edge and falling edge: For BOOL trigger variables, the trigger occurs when the value
changes.

Sampling time after trigger: The trigger continues sampling for a specified time after triggering
and stops sampling.

Sampling period: The defined PLC sampling time period. You can select PLC period, EtherCAT
period, pulse period and 1ms interrupt in the drop-down box.

Variable setting: Configure the added variable or the existing variable.

Variable address: Enter the effective address in the PLC to be monitored. When the address is
invalid, an error will be reported and must be configured.

Variable name: The name of the current variable, which is convenient for users to identify the
variable more easily. It does not need to be configured.

Display format: There are 4 display formats for users to choose: signed, unsigned, floating point
and bit.

Curve color: When adding variables, a color will be randomly generated, and users can also
modify it by themselves.

Line type: The type of connection between two points is straight line, step and no connection.

Point type: There are three styles of dot, cross and none.

Time axis configuration: Click the time axis node in the chart view to configure the time axis
settings.

Display mode: The change mode of the time axis (X axis) during the monitoring data:
Auto: Timeline auto zoom.

Fixed length: Display a constant length.

Fixed: Fixed display a segment of value from minimum to maximum.

Minimum value: The initial value of the segment. It is valid when the display mode is "fixed".
Maximum value: The end value of the segment. It is valid when the display mode is "fixed".
Length: The length of the constant section.

Grid: The grid lines of the time axis direction map.

Y axis configuration

Click the Y-axis node in the chart view to configure the Y-axis settings.

Display mode: the change mode of Y-axis during the process of monitoring data:

Auto: The time axis is automatically zoomed.

Fixed: fixed display a segment of value from minimum to maximum

Minimum value: the initial value of the segment. It is valid when the display mode is "fixed".
Maximum value: the end value of the segment. It is valid when the display mode is "fixed".
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Grid: The grid lines of the Y-axis direction map.

Description: The Y axis is marked as "Description".
Preview of the trace chart: You can preview the chart configured in the table, and you can also
adjust the color of the chart.

Trace view right-click menu

Configuration: You can open the configuration dialog box, if it is currently in the monitoring state,
it will be automatically suspended

Download configuration: Download the configured variables to the PLC. If the data is wrong,
an error will be reported, otherwise it will automatically start to read the data. If the variable is
modified, the data must be re-downloaded before reading: such as adding or deleting the
variable, modifying the address of the variable, display format, etc.

Note: Before downloading, make sure that the software has been connected to the PLC and the
"CTH300/200 Local (TCP/IP)" communication interface is selected, otherwise it cannot be
connected to the PLC.

Start/temporary reading: After downloading the data, you can start/pause the reading.

Cursor: The cursor Y is a trace cursor, parallel to the vertical black line in the y-axis. It can be
used to identify the time of the cursor position and the corresponding y value. If there is no
corresponding Y value at the time point where the cursor is located, the value of the point closest
to the cursor will be displayed.

When no trace cursor is available, add a cursor to the trace graph.
When a trace cursor is available, add another cursor to the trace graph.
When two trace cursors are available, delete the displayed trace cursor.

Cursor trace graph without any trace: In this mode, you can run through the mouse pointer trace
graph. The X value centered on the cursor will be displayed in the status bar in a normal style (for
example, time: 1m23s456ms Value: 1).

A trace graph for trace cursor: In the status bar and y value, the main mark of the output result is
the time of trace the cursor. Example: Time:1m23s456ms.

Trace graph of two trace cursors: In the status bar, output twice, by the two trace cursors (for
example, the marked time interval, Time: 1m23s456ms-Time: 1m24s456ms (A 1s)).

User input for trace graph: If one or two trace cursors are available, then you can move along the
X axis.

Mouse: Drag the triangle that trace the cursor to other positions. Synchronously update the y
value in the status bar.
Keyboard: Left and right arrow keys can move the black trace cursor.

Show/hide variables: If you don't want to view a certain variable, you can select the variable
"Hide Variable" in the right-click pop-up menu of the variable in the variable list on the right, and
the variable will not be displayed in the chart. If a variable has been hidden and you want to
review the curve of the variable, you can select the variable in the variable list on the right and
select "Show Variable" in the pop-up menu of the variable, and the variable will be displayed on
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the chart again.

Reset view: According to the display mode of the time axis and Y axis configuration, the view

will be restored to the default refresh state.

Multi-channel: In the trace view, use the first chart as a template to configure a chart for each

variable and reinitialize the chart.

Note: The old chart configuration data will be deleted after using the "multi-channel” function.

Single channel: Trace view puts all variables in the first chart and reinitializes the chart.

Note: The old chart configuration data will be deleted after using the "single channel” function.

Save trace: save the read data to a *.cttrace file.

Load trace: read and load the saved data from the *.cttrace file.

M Instruction

CTH300(H56-10/H52-10) instruction

Bit logic instruction
Normally open contact load . )
. ) AND load instruction
LD instruction ALD
ALD
LD SMO0.0
Normally open contact AND ) .
. ) OR load instruction
A instruction OoLD
OLD
A SMO0.0
Normally open contact OR . . .
) ) Logic into stack instruction
@] instruction LPS
LPS
O SMO0.0
Normally close contact load ) .
. . Load stack instruction
LDN instruction LDS
LDS 1
LDN SMO0.0
Normally close contact AND . . .
. . Logic read instruction
AN instruction LRD
LRD
AN SMO0.0
Normally close contact OR . ) )
. . Logic out stack instruction
ON instruction LPP
LPP
ON SMO0.0
Normally open contact . .
. . . . Output instruction
LDI immediately load instruction =
= Q0.0
LDI 10.0
Normally open contact AND . ) .
. . . _ Immediately output instruction
Al immediately instruction =l
=l Q0.0
Al 10.0
Normally open contact OR ) )
. . . . Set instruction
ol immediately instruction S
SQ0.01
Qol10.0
LDNI Normally close contact Sl Immediately set instruction
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immediately load instruction
LDNI 10.0

S1Q0.01

Normally close contact AND

Reset instruction

ANI immediately instruction R
RQ0.01
ANI 10.0
Normally close contact OR . . )
. . . ] Immediately reset instruction
ONI immediately instruction RI
RIQ0.01
ONI 10.0
Logic stack top revere . .
. ) Power flow AND instruction
NOT instruction AENO
AENO
NOT
Rising edge detection o .
) ) Null operation instruction
EU instruction NOP
NOP 1
EU
Falling edge detection
ED instruction -- --
ED
Comparison instruction
Byte comparison .
Byte operand comparison (=,
(:1<1>1<:1>:1<>) Ioad . .
LDBx ) ) OBx <,>,<=,>=,<>) OR instruction
Instruction
OB=1, VB0
LDB=1, VBO
Integer comparison Integer comparison
(=.<,><=>=,<>) load (=<>,<=, >=,<>) OR
LDWx . , OWx . .
instruction instruction
LDW= 10000, VWO OwW= 10000, VWO
Long integer comparison Double integer comparison
(=,<,>,<=,>=,<>) load (=.5,>,<=>=,<>) OR
LDDx . , ODx . .
instruction instruction
LDD= 100000, VDO OD= 100000, VDO
Floating number , .
i Floating number comparison
comparison
(= < > <= >z <) OR
LDRXx (=,<,>,<=,>=,<>) load ORX ) .
. , instruction
instruction
OR=1.0, VDO
LDR=1.0, VDO
Byte operand comparison ) _
String comparison (=,<>) load
(=,<,>,<=,>=,<>) AND : .
ABX ) ) LDSx instruction
instruction
LDS="1234567890",VBO
AB=1, VBO
Integer comparison (=,<,>, String comparison (=,<>) AND
AWX <=,>=,<>) AND instruction ASX instruction
AW= 10000, VWO AS="1234567890", VBO
Double integer comparison ) .
String comparison (=,<>) OR
(=,<,>, <=,>=,<>) AND . .
ADX OSx instruction

instruction
AD= 100000, VDO

0S="1234567890",VBO
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ARX

Floating number
comparison (=,<,>,
<=,>=,<>) AND instruction
AR= 1.0, VDO

Transmit instru

ction

Byte move instruction

High and low byte exchange

MOVB SWAP instruction
MOVB 1 VB0
SWAP VWO
) ) Move byte immediately read
Word move instruction . )
MOVW BIR instruction
MOVW 1000,vDO
BIR 1BO, VBO
Double Word move Move byte immediately write
MOVD instruction BIW instruction
MOVD 100000,vDO BIW VBO, QBO
Floating number move
MOVR instruction SRCP Recipe to storage card
MOVR 1.0,vDO
Block move byte instruction )
BMB LRCP Load recipe from storage card
BMB VB0,vB100, 1
Block move Word
BMW instruction SDL Record data to storage card
BMW VWO0,VW100, 1
Block move double Word
BMD instruction - -
BMD VvDO,vD100, 1
Integer calculate instruction
o ) Integer multiply with double
Integer addition instruction
+ MUL Integer
+l 10000, VWO
MUL 10000, VDO
Integer subtraction Integer divide with double
-1 instruction DIV Integer
-1 10000, VWO DIV VWO, VDO
" Integer multiply instruction INCB Byte increasing instruction
*| 10000, VWO INCB VBO
i Integer division instruction DECB Byte decreasing instruction
/. 10000, VWO DECB VBO
Double Integer addition . o )
. ) Integer increasing instruction
+D instruction INCW
INCW VWO
+D 100000, VDO
Double Integer subtraction o )
] _ Integer decreasing instruction
-D instruction DECW
DECW VWO
-D 100000, VDO
Double Integer multiply Long Integer increasing
*D instruction INCD instruction
*D 100000, VDO INCD VDO
/D Double Integer division DECD Long Integer decreasing
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instruction
/D 100000, VDO

instruction
DECD VDO

Float-point calculate instruction

Real addition instruction

Cosine calculate instruction

+R COS
+R 1.0, VDO COS 1.0, VDO
R Real addition instruction TAN Tangent calculate instruction
-R 1.0, VDO TAN 1.0, VDO
Real multiplication Nature exponential calculate
*R instruction LN instruction
*R 1.0, VDO LN 1.0, VDO
L ) Nature exponential calculate
Real division instruction . i
/R EXP instruction
/R 1.0, VDO
EXP 1.0, VDO
PID circuit calculate
SQRT Square root instruction PID instruction
PID VBO, 1
SIN Sine calculate instruction
SIN 1.0, VDO
Convert instruction
Convert from byte to Convert from Double Integer
BTI Integer DTR to real number
BTI 1, VWO DTR 100000, VDO
Convert from Integer to Convert from Double Integer
ITB byte DTS to string
ITB 10000, VBO DTS 100000, VBO, 10
Convert from Integer to . . .
Carry integer instruction
ITD double Integer ROUND
ROUND 1.0, VDO
ITD 10000, VDO
Convert Integer to string Cut bit integer instruction
ITS TRUNC
ITS 10000, VBO, 10 TRUNC 1.0, VDO
Convert from double )
Convert from real to string
DTI Integer to Integer RTS
RTS 1.0, VBO, 10
DTI 100000, VWO
Convert from BCD to )
Convert from string to Integer
BCDI Integer STI
STI"1234567890", 5, VWO
BCDI VWO
Convert from Integer to Convert from string to double
IBCD BCD STD Integer
IBCD VWO STD"1234567890", 5, VDO
Convert from Integer to .
Convert string to real
ITA ASCII STR
STR"1234567890", 5, VDO
ITA 10000,VB0,10
Convert from double . )
Decode instruction
DTA Integer to ASCII DECO
DECO 1, VWO
DTA 100000, VBO, 10
RTA Convert from real to ASTII ENCO Coding instruction
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CTU C1, 10000

instruction ENCO 10000, VBO
Convert from ASCII to 16 . .
Segment instruction
ATH system SEG
SEG 1, VBO
ATH VB0, VB100, 10
Convert from 16 system to
HTA ASCII -- --
HTA VBO, VB100, 10
Real-time clock
Read real-time clock Read extend real-time clock
TODR TODRX
TODR VBO TODRX VBO
Set real-time clock Set extend real-time clock
TODW TODWX
TODW VBO TODWX VBO
Shift cycle instruction
Left shift byte Left rotation Word
SLB RLW
SLB VBO, 4 RLW VWO, 8
Left shift Word Left rotation double Word
SLW RLD
SLW VWO, 8 RLD VDO, 16
Left shift double Word Right rotation byte
SLD RRB
SLD VvDO, 16 RRB VBO, 4
Right shift byte Right rotation Word
SRB RRW
SRB VBO, 4 RRW VWO, 8
i ) Right rotation double Word
SRW Right shift Word RRD
RRD VDO, 16
Right shift double Word Shifting register bit instruction
SRD SHRB
SRD VDO, 16 SHRB 10.0, V0.0, 8
Left rotation byte
RLB - -
RLB VBO, 4
Logic calculate instruction
Reverse byte instruction OR byte instruction
INVB ORB
INVB VBO ORB 1, VBO
Reverse Word instruction OR Word instruction
INVW ORW
INVW VWO ORW 10000, VWO
Reverse double Word . .
i . OR double Word instruction
INVD instruction ORD
OD 100000, VDO
INVD VDO
AND byte instruction XOR byte instruction
ANDB XORB
ANDB 1, VBO XORB 1, VBO
AND Word instruction XOR Word instruction
ANDW XORW
ANDW 10000, VWO XORW 10000, VWO
AND double Word . .
) ] XOR double Word instruction
ANDD instruction XORD
XORD 100000, VDO
ANDD 100000, VDO
Counter instruction
Count-up instruction HSC definition
CTU HDEF

HDEF 0, 0
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Count-down instruction

CTD HSC HSC instruction
CTD C1, 10000
Count down and up
CTUD instruction PLS Pulse output instruction
CTUD C1, 10000
Timer instruction
Open delay timer Read start timer
TON BITIM
TON T37, 10000 BITIM VDO
Reserved open delay timer Read current microsecond
TONR R_UTIM . .
TONR T31, 10000 - value instruction
Turn off delay timer Calculate interval timer
TOF CITIM
TOF T37, 10000 CITIM VDO, VD100
String instruction
: : . Concatenation string
Get string length instruction . .
SLEN SCAT instruction
SLEN"1234567890", VBO
SCAT"1234567890", VBO
Seek string in string
Copy string instruction instruction
SCPY SFND
SCPY"1234567890", VBO SFND"12345678890", "321",
VBO
Copy substring from string Seek a character in string
instruction instruction
SSCPY CFND
SSCPY"1234567890", 1, CFND"12345678890", "a",
10, VBO VBO
Table instruction
Memory fill instruction First in-first out instruction
FILL FIFO
FILL 10000, VWO, 10 FIFO VW200, VW400
Add to table instruction Last in-first out instruction
ATT LIFO
ATT 10000, VWO LIFO VW200, VW400
Seek table (=, <, >, <=, >=,
FNDx <>) instruction -- --
FND=VW0,9999,VW 1000
Interrupt instruction
Return from interrupt ) . )
CRETI L ) ATCH Add interrupt instruction
routine instruction
Start interrupt instruction . . .
ENI ENI DTCH Separate interrupt instruction
o ) ) Clear interrupt event
Forbid interrupt instruction . .
DISI DISI CEVNT instruction
CEVNT 10
Program control instruction
FOR-NEXT start loop
FOR-NEXT Load sequence control
FOR LSCR .
FOR VWO, 1, 10 interrupt
NEXT
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NEXT FOR-NEXT loop end SCRE Sequence control relay end
) . Sequence control relay
JMP Jump to label instruction SCRT
transfer
. . Conditional Sequence control
LBL Label instruction CSCRE
relay end
. . ) Return from subroutine with
WDR Monitor reset instruction CRET L .
condition instruction
Diagnosis LED instruction -
DLED END Conditionally end
DLED 1
CALL Call subroutine instruction STOP Stop instruction
Communication instruction
XMT FPORT send instruction SPA Set port instruction
RCV FPORT receive instruction GPA Get port address instruction
) . Read module information
NETR Network read instruction EBUSR . .
instruction
o . Write module information
NETW Network write instruction EBUSW . .
instruction
) EBUSGETDI | Get module internal diagnosis
UDPNETR Ethernet read function . o )
A information instruction
) ) EBUSSNDC | Send module operation
UDPNETW Ethernet write function . .
MD command instruction
MBSNDMSG | Send ModBus message -- --

< note > please refer to the magicworks PLC user manual for detailed instructions of the above
instructions, which can be downloaded free from the website of COTRUST company:

http://www.co-trust.com/Download/index.html
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N

Product Oder Info.

List of ordering information

Specification

Order number

CPU

H56-10, motion controller, 256KB+64KB program space, 1MB data
space, 24V DC power supply, 10 digital inputs, 6*500KHz high-speed
counter, 1 EtherNET interface, 1 EtherCAT interface, 1 CAN Interface,
1 RS485 interface, 1 USB interface. support single-axis motion
control, interpolation function, electronic cam and electronic gear and
other functions, support C language programming.

CTH3 H56-100S2

H52-10 motion controller, 256KB+64KB program space, 1MB data
space, 32K data block space, power-down retention. 24V DC power
supply, 10 digital inputs, 6*500KHz high-speed counter, 1 EtherNET
interface, 1 EtherCAT interface, 1 CAN interface, 1 RS485 interface, 1
USB interface. support single-axis control functions (such as
positioning, speed and return to the original), support linear/arc
interpolation function, support continuous interpolation function,
Support functions such as electronic cams and electronic gears, and
support C language programming.

CTH3 H52-100S2

CTH300 module

PWR-02, power module, input 85~264V AC, output 24V DC/2A

CTH3 PWR-020S1

INT-00, Intermediate extension module

CTH3 INT-000S1

CAN-1M master communication module,1 can communication port

CTH3 CAN-1M0S1

Hsc-02 high speed counting module, 2-way differential / single ended
signal input

CTH3 HSC-020S1

HSP-04 pulse output module, 4 differential/single-ended signal output

CTH3 HSP-040S1

DIT-08 digital module, digital input 8 x 24VDC

CTH3 DIT-080S1

DIT-16 digital module, digital input 16 x 24VDC

CTH3 DIT-160S1

DIT-32 digital module, digital input 32 x 24VDC

CTH3 DIT-320S1

DQT-08 digital module, digital output 8 x 24VDC

CTH3 DQT-080S1

DQT-16 digital quantity module, digital output 16 x 24VDC

CTH3 DQT-160S1

DQT-32 digital quantity module, digital output 32 x 24VDC

CTH3 DQT-320S1

DQR-08 digital quantity module, digital output 8 x relay

CTH3 DQR-080S1

DQR-16 digital module, digital output 16 x relay

CTH3 DQR-160S1

AlS-04 analog module, analog voltage and current input, 4Al X
12bits

CTH3 AIS-040S1

AMS-06 analog module, analog voltage and current input and output,
4Al x 12bits, 2AQ x 12bits

CTH3 AMS-060S1

AIV-08 analog module, analog voltage input, 8Al x 16bits

CTH3 AIV-080S1

AIC-08 analog module, analog current input, 8Al x 16bits

CTH3 AIC-080S1

AQS-04 analog module, analog voltage and current output, 4AQ x
12bits

CTH3 AQS-040S1

AQS-08 analog module, analog voltage and current output, 8AQ X

CTH3 AQS-080S1
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12bits

AIT-04 temperature module, thermocouple input module, 4 TC,
isolated 16bits accuracy

CTH3 AIT-040S1

AIT-08 temperature module, thermocouple input module, 8 TC,
isolated 16bits accuracy

CTH3 AIT-080S1

AIR-04 temperature module, thermal resistance input module, 4 RTD,
isolated 16bits accuracy

CTH3 AIR-040S1

AIR-08 temperature module, thermal resistance input module, 8 RTD,
isolated 16bits accuracy

CTH3 AIR-080S1

Profinet slave module

CTH3 PNT-000S1

Accessories

PLC lithium battery, voltage 3.6V, capacity 2700mAh

CTH3 BAT-000S1
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Service Hotline

+86 400-700-4858

Address: 9/F, block a, building 6, international innovation
Valley, Nanshan District, Shenzhen

2> 0755-86226822

<] market@co-trust.com

WWw.co-trust.com

Scan for more info
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