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Preface

Thank you for purchasing the COTRUST CTMC series M226ES PLC product from COTRUST TECHNOLOGIES
CO., LTD.

Before using COTRUST CTMC series M226ES PLC, please read this manual to better understand the product's
characteristics, apply it more safely, and fully utilize the rich features of this product.
Introduction to Manual Content

This manual mainly introduces the installation, debugging, and technical specifications of the COTRUST CTMC
series M226ES PLC. The content includes:
Chapter Name Summary

Introduce the functional features, appearance, input-output wiring, system

Chapter 1 summary architecture, and other information of M226ES.

CPU Technical Introduce the technical specifications of M226ES.

Chapter 2 Specifications

Introduce the installation requirements, installation dimensions, and

Chapter 3 install installation steps of M226ES.

Introduction to Introduce the configuration software/programming software that is
Programming compatible with M226ES, hardware connections and communication
Chapter 4 Software and settings, as well as programming operation instructions for the upper
Working computer software.
Components
ch Communication Introduce communication application examples of M226ES.
apter 5
Use Cases
Axis configuration | Introduce the configuration of each axis, electronic cam, PLCopen library
Chapter 6 and electronic instructions, and the function of returning to the original.

cam

Introduce M226ES product ordering information, as well as after-sales

Chapter 7 appendix maintenance information, etc.

Safety precautions

The personnel responsible for product installation and operation must undergo strict training, comply with relevant
industry safety regulations, strictly follow the equipment precautions and special safety instructions provided in this
manual, and operate the equipment according to the correct operating methods.

To prevent personal injury or equipment damage, the following instructions are made for the matters that must be
followed. The potential harm and degree of damage caused by incorrect use of this product are indicated by
relevant symbols.

' Warning
The danger caused by failure to operate as required may result in personal injury or death.

Attention

A The danger caused by failure to operate as required may result in mild or moderate personal injury
and equipment damage.

_\@/_ Tips
Provide necessary supplements or explanations to the description of the operation.
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Summary

This chapter mainly provides an overview of the functions, inputs, and outputs
of the COTRUST CTMC series products.

1.1

1.2

1.3

1
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Product Overview

The CTMC series M226ES is a product launched through in-depth market demand research.

This machine integrates 16 EtherCAT bus axes and 10 pulse axes. Equipped with two Ethernet ports,
supporting cascading (switch function), remote programming, debugging, monitoring, and data exchange.
Comes with two RS485 channels, 24 point input and 16 point output (transistor drain type). Can be
extended with an expansion board (supporting combinations of analog/RS485/CAN). The bus can expand
up to 7 CTH200 series modules (digital input/output, temperature module, PID module, weighing module,
motion control module).

1.1.1 Product Features

Stable and reliable
e User programs and data are permanently saved, Built in real-time clock.

¢ Multiple password protection, with a one-way download function for core programs, ensuring permanent
confidentiality.
Strong communication ability

e Supports multiple communication protocols such as Ethernet communication, MPI, PPI, Freeport,
Modbus, Profinet, etc

e Support remote programming, debugging, monitoring, and data exchange.

e Support network port firmware upgrade, convenient and fast.
High speed and large capacity

e The maximum data space can reach 64KB.
¢ Equipped with 10 high-speed input counters.

¢ 10 channels * 200kHz high-speed pulse output.
Rich operation and control functions

e Supports 16 axis EtherCAT bus axis and 10 channel pulse axis. Compatible with PLCopen standard
instruction library, supporting functions such as single axis, shaft group, interpolation, electronic cam,
electronic gear, etc.

e Support the development of the Follow Up Clipper command by COTRUST.
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1.1.2 Product appearance

NET,
EihernET EtherCAT  PORT1 RS485

DC 24V power input

COTRUST

., HEa

ET

status indicator

. . System operation switch
Output indicator light

Optional Extended Version

Input indicator light

RS485 port
PORTO

input 24V DC sensor power output

Figl-1 Appearance diagram

Expansion module interface

1.2 Terminal wiring diagram

24V DC

24V DC
power supply

power supply

24V DC |
power supply pis *

1 I [
SN NSNS NI NN

[iMm e 00 01 020304050607 2M ® 101112 1.3 1.4 1.5 1.6 1.7 ® + ov+24v
CPUM226ES DC/DC/DC
CTMC 216-2AE35-0X40
24V DC
power supply [fM 00 01 02 03 04 05 06 07 1.0 11 1.2 13 14 2M 15 16 1.7 20 21 22 23 24 25 2.6 2.7 0V +24V

QOO0 O0OOOOOOOOOOOO
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24V DC power supply
(Any polarity is acceptable)

+

Fig1-2 Terminal wiring diagram

| | | | | | | |24VDCpower0utput
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1.3 Communication interface terminal

Table1l-1 RS485 communication interface (PORTO/FPORTO)

Connector Pin number PORTO/FPORTO (RS485)
1 Chassis Ground
2 +24V ground
@ 3 RS485 signal B/+
1 //=\ 4 Send Request RTS
o : ° 5 +5V ground
[ ]
. . 6 +5V, 100Q
° \E=/ 7 +24V
@ 8 RS485 signal A/-
9 NC
Connector housing Chassis Ground

Tablel-2 RS485 (PORT1/FPORTL1) terminal block

Connector Pin number PORT1/FPORT1 (RS485)
one SG Signal Ground
two B RS485 signal B/+
three A RS485 signal A/-
four T Terminal resistance (effective with 3 short circuits)

Tablel-3 EtherNET and EtherNET/EtherCAT communication interfaces

RJ45 communication port Tag number signal Definition of Signal
1 TX+ Data Send+
2 TX- Data Send-
1:TX+ :
/_ 2-TX 3 RX+ Receive Data+
o
SR 4 TERM -
L—4:TERM
L 5:TERM 5 TERM -
~—6:RX-
N—7:TERM 6 RX- Receive Data-
N—8:TERM
7 TERM --
8 TERM --
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1.4  System architecture

The architecture of CTMC M226ES automatic control system is shown in the following figure:

—

— |

@ﬁ‘ﬁ“ﬁﬁn’f\‘x@g

A2 \ faVaV=X)

iS—
SR \

MagicWorks PLC

M226ES

Fig1-3 system architecture
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CPU Technical Specifications

This chapter mainly introduces the technical specifications of CTMC M226ES
series products.

crEAMCESCESENCESED
~N~NgopgopmgbdREpomENDHEPEP

Basic performance parameters
CPU communication specifications
CPU input/output specifications
System Interruption Event

Data memory

High-speed counter

High speed pulse output
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2.1 Basic performance parameters

Table2-1 Specification parameters

physical characteristics

Dimensions (length x width x

height) 196x80x62mm

Power consumption 20W (all communication interfaces communicate normally, with 7 modules)
Memory characteristics

Program memory Basic 200KB. Confidential library 1:48KB. Confidential Library 2:48KB
Data storage device V Memory: 64KB, permanently retained

Real time clock characteristics

Power down holding time ] .
) RTC: Approximately 112 hours (typical value)
(supercapacitor)
Power down holding time ] )
RTC: Approximately 200 days (typical value)
(external battery)

General characteristics

The total is 2048
1ms: 36 pieces
timer 10ms: 752 pieces
100ms: 1260 pieces
<Note>Check the specific timer number in Chapter 2.5 Data storage device

Total number of counters 2048
accumulator 4
Memory storage location 8192 hits

Memory storage bit power o
o Permanently maintain
down retention time

Local storage area (L) 64 bytes independent

Sequential control relay (S) 8192 bits

Time interruption Two 1ms resolutions
Edge interruption 10 rising edges/or 10 falling edges (10.0~10.7, 11.0, 11.1)
Boolean operation execution
] <0.05us
time
Floating point operation
9 POIt op <1.5ps
execution time
Real time clock built-in

Number of BD expansion 1, supporting RS485 expansion board, CAN expansion board, analog

board interfaces expansion board
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System indicator light

RUN/STOP dialing code
Battery interface
Programming card
Memory card

Function Description

Basic Instruction Set
Programming tools
Programming interface
Online programming

programming language

POU

Power specifications
Rated input voltage

Impulse current

Isolation (on-site and logical)

Holding time (power failure)

Expansion bus+5V power

output

BD expansion board bus+5V

power output

Communication+5V power

output

Sensor+24V power output

LINK1 indicator light (green): ON=Ethernet connection,
flashing=transmission, OFF=disconnected

LINK2 indicator light (green): ON=EtherCAT connection,
flashing=transmission, OFF=disconnection

RMC indicator light (green): ON=CPU successfully communicates with
remote server, OFF: CPU fails to communicate with remote server or
communication with remote server is prohibited

SF indicator light (red): ON=system error, OFF=normal

DIAG indicator light (orange): ON=program control, OFF=normal

RUN indicator light (green): ON=running, OFF=stopping
STOP indicator light (orange): ON=stop, OFF=run
RUN/STOP

Support, power supply below 2.0V, alarm position SM195.0
support

TF card

CTH200 Basic Instruction Set
MagicWorks PLC

RS485, Ethernet

support

Statement table STL, ladder diagram LD, C language

Main program: 1

Subroutine: 1024 (0~1023)

Interrupt program: 256 (0~255)

From the main program: 8 subroutine levels
Interrupt program: 8 subroutine levels

Type/Quantity

Nesting Depth

FB/FC/DB

functionality Supports FC, but does not support FB/DB functionality

24V DC
12A at 28.8V DC
nothing

More than 10ms

1A

200mA (with switch control)

10mA 100 Q resistor

Voltage range: 20.4~28.8V DC

Rated current: 300mA

Ripple noise: related to input power supply
Isolation (sensors and logic): Not isolated
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2.2

Power alarm

Power insufficient 15V alarm, alarm position SM195.1

CPU communication specifications

Table2-2 Integrated communication function

RS485 communication

communication

interface

PPI baud rate (baud)
Free port baud rate
(baud)

Maximum cable length
per section

Maximum number of
sites

Maximum number of
main stations

Point to point (PPI
master station mode)

MPI connection

quarantine

2 RS485 communication ports

PORTO: PPI/Freeport, Standard RS485 Level

PORT1: PPI/Freeport, Standard RS485 Level

After plugging in the RS485 expansion board and restarting, PORTO is fixed as
PPI and cannot be switched, and the free port FPO is configured to the RS485
expansion board.

9.6kbps, 19.2kbps, and 187.5kbps

1.2kbps~115.2kbps

Using isolated relays: 1000 meters at a baud rate of 187.5kbps and 1200 meters
at 38.4kbps

Unused isolation relay: 50 meters

32 stations per segment, 126 stations per network

32

Yes (NETR/NETW), up to 8 connections, with a maximum communication of 200
bytes per connection

(1PG/10P) 8 in total, 2 reserved

nothing

Ethernet communication

communication
interface
Communication
standards

transmission speed

Adaptive Cross

Connection

hardware interface

Protocol type

Two standard Ethernet ports, one of which is an EtherNET/EtherCAT shared port

Compliant with IEEE802.3

10Mbps/100Mbps adaptive

support

RJ45

Supports UDP_PPI, Modbus TCP, Socket, S7 protocol, and Profinet slave
protocol, supports Ethernet communication between PLCs, and supports MiCo
Ethernet programming.

Note: For an example of using the Profinet slave protocol, please refer to the
"COTRUST Built in Profinet Slave Function Manual"

9
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collocation method

application interface

maximum connection

Maximum single
transmission data

Network port startup

time

indicator light

Length of
communication cable
IP address reset
function

Upgrade firmware
functionality

Download network blocks through MagicWorks for configuration

Supports MiCo services, UDP/PPI, TCP/Modbus, Socket programming, EtherCAT
402 axis

8 UDP/PPI without master-slave distinction

8 TCP/Modbus without master-slave distinction

16 Socket connections, 8 each for UDP and TCP
UDP/PPI can transmit up to 200 bytes at a time
TCP/Modbus can transmit up to 240 bytes at a time

Socket can transmit up to 512 bytes at a time

5-10 seconds, affected by network environment.

RMC

ON: Communication between CPU and remote server is successful,

OFF: Communication failure between CPU and remote server or prohibition of
communication with remote server

LINK1

ON: EtherNet network port hardware is connected

flash: There is data exchange

OFF: EtherNet network port hardware has been disconnected

100M. Cable type: CAT5e standard or above

Press the running switch 5 times in a row within 2 seconds

Use MagicWorks PLC to remotely upgrade firmware from the company server via
Ethernet

EtherNET/EtherCAT shared port

communication
interface

Baud rate

Protocol type

Maximum cable length
per section

Supported functions

Indicator light (green)

guarantine

collocation method

1 EtherCAT communication master interface, EtherCAT interface supports up to 16
slave connections

100Mbps
EtherCAT interface protocol

100m

Configure distributed clock, configure startup parameters, configure PDO
parameters and mapping, configure bus cycle period
Configure startup to check supplier ID and product ID

ON: The network port hardware is connected

flash: There is data exchange

OFF: The network port hardware has been disconnected
Communication port isolation

The function switching of EtherNET/EtherCAT communication port is achieved
through the EtherCAT communication port parameter configuration in the
MagicWorks PLC hardware configuration (as shown in the figure below). Checking
"Activate EtherCAT Master Station Function" will enable EtherCAT communication,
otherwise it will enable EtherNET switch function.

10
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CAN bus

communication
interface
communication

protocol

CANopen protocol

Communication speed

(kbps)

Maximum
communication
distance (m)
Maximum number of

sites
Site address range

Maximum number of
subordinate stations

collocation method
Maximum Number of

Visits

Maximum analog

access

i Bt - CPU200

- EtherCAT |

[ EtherCAT
] CANopen =&
[ Profinet=E

HERIL TR AR RS T CPU ERE ther CATR R ORI E ST -

EF EtherCAT E35THEE

HEER-100 nsd |2 |2
O] sAmE

[ AE&EO e

BE¥EO |1 o] us

1 CAN bus interface (implemented through CAN expansion board CTH2-CAN-

01S2-EB)

CANopen, CANfree protocol

1000 800 500 250
25 50 100 250
127
1-127

32

CAN configuration block, EDS file

Byte count
input 64
output 64

Number of channels

input 162
output 162
1

125 50 20

500 1000 2500

Memory starting address
IB64
QB64
Memory starting address
AIW256

AQW256
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2.3

CPU input/output specifications

Table2-3 I/O characteristics
Local digital input points | 24
Input type Leakage type/source type
Local digital output points | 16

type of output Leakage type

o ) I memory 16KB, Q memory 16KB (including CAN communication dedicated
Digital I/O mapping area |
image area)

] ) I memory 16KB, Q memory 16KB including CAN communication dedicated
Simulate I/O image area

image area)
Allow maximum
expansion of /O modules
Pulse capture input | won't support it
Total: 10
High-speed counter Single phase counter: 10 x 200kHz

Dual phase counter: 10 x 100kHz

Note: Load conditions required for high-speed counting of 200k: current greater than 3mA and voltage
below 30V.

Table2-4 Digital input and output specifications

Digital input characteristics

Local integrated digital input

) 24
points
Input type Leakage type/source type
Rated voltage 24V DC
Input voltage range 20.4~28.8V DC
Surge voltage 35V DC, lasting for 0.5s
Logic 1 signal (minimum) 15V DC, 3mA
Logic 0 signal (maximum) SV DC, 1ImA

Connect 2-wire proximity switch
sensor (BERO)

Allowable leakage current
(maximum) 1mA

Configurable, supports the following parameters:
0.2us, 0.4us, 0.8us, 1.6us, 3.2us, 6.4us, 12.8us;

Input filtering
0.2ms, 0.4ms, 0.8ms, 1.6ms, 3.2ms, 6.4ms, 12.8ms;

Default is 6.4ms
12
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2.4

Isolation (on-site and logical)
Isolation group
Simultaneously connected
inputs

Maximum cable length
shield

Unshielded

Digital output characteristics

500V AC, 1 minute

twenty-four

500 meters (standard input)
50 meters (high-speed counter input)
300 meters (standard input)

Local integrated digital output 16

points

type of output
Output rated voltage

Output voltage range

Maximum current per common
terminal

Output current (maximum)

Leakage current (maximum)

Surge current

Lamp load

On resistance

Output delay (maximum)
Disconnect to Connect/Connect
to Disconnect

High speed pulse output

Output frequency (maximum)
Mechanical lifespan (no load)

Contact life (rated load)

Simultaneously connected
outputs

Two outputs in parallel

Maximum shield
cable length Unshielded

Leakage type
DC: 24V
DC: 5~30V
6A

0.5A

10uA

8A, 100ms
5W

Typical value 0.15 Q, maximum 0.32 Q

Disconnected to connected: 0.2us (16 Q points)
Connect to disconnect: 2us (16 Q points)

10 channels * 200kHz (Pulse/Dir)

200kHz (Q0.0~Q1.7)
No

No

16

Not support

500 meters
150 meters

System Interruption Event

Table2-5 System interrupt number

interrupt
number

Interrupt Name Trigger condition

0 10.0 rising edge interruption | 10.0 detected rising edge

Remarks



CPU Technical Specifications

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

10.0 falling edge interruption
10.1 rising edge interruption
10.1 falling edge interruption
10.2 rising edge interruption
10.2 falling edge interruption
10.3 rising edge interruption
10.3 falling edge interruption

PORTO receives data

PORTO transmission
completed

Timer Interrupt O
Timer Interrupt 1
HSCO set value interrupt
HSC1 set value interrupt

HSC1 direction interruption

HSC1 external reset
interrupt

HSC2 set value interrupt

HSC2 direction interruption

HSC2 external reset
interrupt

PTO 0 output completed
PTO 1 output completed
T32

T96

PORTO information
reception completed
PORT1 information
reception completed

PORT1 character reception

PORT1 transmission
completed

HSCO direction interruption

HSCO external reset
interrupt

HSC4 set value interrupt

HSC4 direction interruption

HSC4 external reset
interrupt

HSC3 set value interrupt

14

10.0 detected a falling edge
10.1 detected rising edge
10.1 detected a falling edge
10.2 detected rising edge
10.2 detected a falling edge
10.3 detected rising edge

10.3 detected a falling edge

PORTO received a byte of data --

PORTO has sent the data in the buffer --
The timing 0 signal given by FPGA

arrives

The timing 1 signal given by FPGA

arrives

Count value=set value
Count value=set value
Change of counting direction
External reset signal is valid
Count value=set value
Change of counting direction

External reset signal is valid

PTO given pulse output completed

PTO given pulse output completed

T32 time is up

T96 time is up

Unsupported

Unsupported

PORTO completes the reception
according to the set conditions
PORT1 completes the reception
according to the set conditions

PORT1 received a byte of data --

PORT1 has sent the data from the buffer --

Change of counting direction
External reset signal is valid
Count value=set value

Change in counting direction
External reset signal is valid

Count value=set value
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33

38

39

40

41

42

43

44

45

46

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

HSCS5 set value interrupt
HSC3 direction interruption

HSCS5 direction interruption

HSC3 external reset
interrupt
HSC5 external reset
interrupt

HSCO captures interrupts
HSC1 captures interrupts
HSC2 captures interrupts
HSC3 Capture Interrupt
HSC4 Capture Interrupt
10.4 rising edge interruption
10.4 falling edge interruption
10.5 rising edge interruption
10.5 falling edge interruption
10.6 rising edge interruption
10.6 falling edge interruption
10.7 rising edge interruption
10.7 falling edge interruption
11.0 rising edge interruption

11.0 falling edge interruption

11.1 Rising edge
interruption

11.1 Downward edge
interruption

HSC6 set value interrupt

HSC6 direction interruption

HSC6 external reset
interrupt

HSC6 captures interrupts
HSCY7 set value interrupt

HSC7 direction interruption

HSC7 external reset
interrupt

HSC7 captures interrupt
HSCS8 set value interrupt

HSCS8 direction interruption

Count value=set value

Change in counting direction
Change in counting direction
External reset signal is valid
External reset signal is valid
External capture signal is effective
External capture signal is effective
External capture signal is effective
External capture signal is effective
External capture signal is effective
10.4 detected rising edge

10.4 detected a falling edge

10.5 detected rising edge

10.5 detected a falling edge

10.6 detected rising edge

10.6 detected a falling edge

10.7 detected rising edge

10.7 detected a falling edge

11.0 detected rising edge

11.0 detects a falling edge

11.1 Detected rising edge

11.1 Detected falling edge

Count value=set value

Change in counting direction
External reset signal is valid
External capture signal is effective
Count value=set value

Change of counting direction
External reset signal is valid
External capture signal is effective
Count value=set value

Change of counting direction
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HSCS8 external reset

70 . External reset signal is valid --
interrupt

71 HSC8 Capture Interrupt External capture signal is effective --

72 HSC9 set value interrupt Count value=set value --

73 HSC9 direction interruption =~ Change of counting direction --

74 HSC9 external reset External reset signal is valid --
interrupt

75 HSC9 capture interrupt External capture signal is effective --

2.5 Data memory

Table2-6 Data storage device
Model M226ES (Order Number: CTMC 216-2AE35-0X40)

Digital Input Mapping Area (1)
Address range 10.0~116383.7
Byte address range IBO~IB16383
Word address range | IW0~IW16382
[r?en?\lé)%le letter address IDO~ID16380
Digital output image area (Q)
Address Range Q0.0~116383.7
Byte address range | QB0~I1B16383
Word address range | QW0~QW16382

Double letter address QD0~QD16380

range
Access Properties Support immediate access/direct access/indirect access
Maintain attributes Does not support power down maintenance

Analog Input Mapping Area (Al)

Word length of each
channel

Word address range | AIW0~AIW8190

16 bits

Analog output image area (AQ)

Word length of each
channel

Word address range | AQW0~AQW8190

16 bits

Access Properties Support immediate access/direct access/indirect access
Maintain attributes Does not support power down maintenance

Variable memory area (V)

Capacity (in bytes) 64K

16
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Address Range V0.0~V65535.7
Byte address range | VB0O~VB65535
Word address range | VW0~VW65534

Double letter address VDO~VD65532

range
Access Properties Support direct/indirect access
Maintain attributes Can be configured to maintain full or partial power failure

Special Memory Area (SM)

capacity 64K

Address Range SMO0.0~SM65535.7
Byte address range | SMB0O~SMB65535
Word address range | SMW0~SMW 65534

Double letter address
range SMD0~SMD65532

. The first 30 bytes of the access attribute are read-only and support direct/indirect
Access Properties

access

Special Register SM

SMBO System status bit

SMB1 Instruction execution status bit

SMB2 Free mouth receives characters

SMB3 Free port verification error

SMB4 Interrupt queue overflow, runtime program error, interrupt enabled, forced free port
transmitter

SMB5 I/O status

SMB6 CPU identification register

SMB7 retain

SMB8~SMB21 I/0 module identification and error register

SMW22~SMW26 Scanning time

SMB30, SMB130 Free port control register

SMB31~SMB33 retain
SMB34 The time interval value of timed interrupt O
SMB35 The time interval value of timed interrupt 1
SMB66~SMB85 retain

SMB86~SMB94

SMB186~SMB194 Free mouth receiving information control

SMW98 I/O expansion bus communication error
SMB110 Used to activate the forced upload protection function
1
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SMB111

SMB112

SMB113

SMB114

SMB115

SMW116~SMW122

SMW124~SMW126

SMB131

SMB166~SMB185

SMB195

SMB197

SMB198

SMB200~SMB549

SMB550~SMB649

SMB2390

SMB2391

SMD2392

SMD2396

SMB2400

SMB2401

SMB2402

Programming Card Coverage Options

0: Covering program blocks and data blocks. 1: Do not cover program blocks, cover
data blocks.

2: Covering program blocks, not data blocks. 3: Do not cover program blocks and
data blocks.

4: Same as when itis 0

Display CPU hardware platform information. 0x82 represents -2 platform. 0x85
represents V5 platform. 0x86 represents V6 platform.

Always display the current CPU model correctly

16#25: M226ES

Expansion board module type

0x19: 2AI/1AQ (CTH2-AMS-03S1-EB)
Ox1E: 4Al2AQ (CTH2-AMS-06S1-EB/CTH2-AMS-06S2-EB)
Ox8A: RS485 (CTH2-485-01S1-EB)

0x8D: CAN V2 (CTH2-CAN-01S2-EB)

0x0: The module has no errors. 0x255: Expansion board access error. Other:
Internal diagnosis of expansion board

Expansion board analog input mapping area
Expansion board analog output mapping area
retain

retain

SMB195.0:1- Battery not installed or low power. 0- The battery level is normal
SMB195.1:1- Power supply below 15V
SMB195.6:0- Mico remote not connected. 1. MiCo remote connected

SMB197.0:1- CANFree has been started

retain

The status of the intelligent module can be found in Table 2-7 for details on the
storage of intelligent expansion modules from SMB200 to SMB549

For CANopen communication, please refer to Table 2-8CAN Station Status Table
for details

SM2390.0: EtherCAT initialization completion bit. 0- Not initialized completed, 1-
Initial initialization completed

SM2390.1: EtherCAT redundant activation bit. 0-Redundancy not activated, 1-
Redundancy activated. At this time, the connection needs to be checked
SM2390.2~SM390.7: Reserved

retain

EtherCAT task cycle execution time
EtherCAT task cycle interval time

The number of EtherCAT slave stations found

EtherCAT error:

0: No errors

1: Configuration parameter error
2: No sub station found

3: State switching error

4: An error occurred while writing the configuration
5: Wrong number of stations

6: Station mismatch

Station 1 status:

0: No connection

1: Initialization status

2: Pre operation status

4: Safe operation

8: Operation status

18
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16 # 80: Product ID mismatch

16 # 81: Manufacturer ID mismatch

16 # 2: SDO write error

Other: Incorrect Status

From station 2 status to station 16 status. The status word indicates that the
content is consistent with SMB2402

SMB2418~SMB65535 | retain

SMB2403~SMB2417

Internal memory area (M)

Capacity (bits) 8192 bits (1024 bytes)
Address Range M0.0~M1023.7

Byte address range MB0O~MB1023

Word address range | MWO~MW 1022

Double letter address

range MD0~MD1020
Access Properties Support direct/indirect access
Maintain attributes Can be configured to maintain full or partial power failure

Local variable area (L)

Capacity (in bytes) 64 bytes
Address Range L0.0~L63.7
Byte address range  |LBO~LB63

Word address range | LWO~LW62

Double letter address

range LDO~LD60

Access Properties Support direct access

Maintain subroutines at the same call location from startup to shutdown, without

Maintain attributes .
power failure

Accumulator Register (AC)

capacity 4 of them
Address Range | won't support it
Byte address range | ACO~AC3

Word address range | ACO~AC3

Double letter address

ACO~AC3
range
Access Properties Support direct access
Maintain attributes Does not support power down maintenance

Sequential control relay (S)
Capacity (bits) 8192 bits (1024 bytes)
Address Range S0.0~S1023.7

Byte address range SB0~SB1023
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Word address range | SW0~SW1022

Double letter address

SD0~SD1020
range
Access Properties Support direct/indirect access
Maintain attributes Does not support power down maintenance
Timer (T)
Type Resolvin Number Number 'Mfammum
g power timing value
1ims 2 TO, T64 32.767s
Memory connected _ _
delay timer TONR 10ms 8 T1~T4, T65~T68 327.67s
100ms 54 T5~T31, T69~T95 3276.7s
1ms 34 T32, T96, T256~T287 32.767s
Turn on delay timer
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

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

Can configure the power down hold attribute for the current timing value, but the
status bit cannot be held

Access Properties
Maintain attributes
Counter (C)
number two thousand and forty-eight

restart at Counting Up/Counting Down/Counting Up/Counting Down

Maximum count value | thirty-two thousand seven hundred and sixty-seven

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

The power down hold attribute of the current count value can be configured, but the
status bit cannot be held

Access Properties

Maintain attributes

Table2-7 Information table for reserved storage intelligent expansion module from SMB200 to SMB549

0-slot 1 slot 2-slot 3-channel | 4-channel 5-slot 6-slot Function
intelligent intelligent intelligent | intelligent | intelligent | intelligent | intelligent .
Description
module module module module module module module
SMB200~ SMB250~ = SMB300~ SMB350~ = SMB400 = SMB450 = SMB500 ~ '(\izd:'secr:f‘me
215 265 315 365 ~415 ~ 465 515
characters)
SMB216~ = SMB266~ SMB316~ SMB366~  SMB416 = SMB466 = SMB516~ ﬁlﬁ\ﬁ gg‘r"(sf/fs o
219 269 319 369 ~419 ~ 469 519
characters)
SMW220 SMW270 SMW320 SMW370 SMW420 SMW470 SMW520 | error code
Information
SMB222 ~ SMB272 ~ SMB322 ~ SMB372 ~ SMB422 SMB472 SMB522 ~ |related to
249 299 349 399 ~ 449 ~499 549 specific module
types
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Table2-8 CAN Station Status Table
cEé{Jtr?t Address allocation Description of Status Values
0x00: Initialization
0x01: Disconnected
SMB550: CAN communication status | 0x04: Stop
of the main station (CPU itself) 0x05: Running
Ox7f: Pre run
0xff: Configuration data error
0x00: Initialization
SMB551-SMB582: CAN 0x01: Disconnected
communication status of the 1st to 0x04: Stop
32nd slave stations (arranged in 0x05: Running
ascending order of Node ID) 0x7f: Pre run
0x7: Configuration parameter error
SMB550~ Bit7: Comparison result between
SMB649 one configuration 10 information and actual
Status situation of 277C
( ) hundred 0- No errors
1- There is an error

SMB583-SMB614: Operation alarm 2020
status of the 1st to 32nd slave stations NeW diagnostic message for the 277C

(arranged in ascending order of Node extended IO module: bitO represents the
ID) first module, and bit6 represents the

seventh module

0- No alarm

1- There is an alarm

(The above is the definition of 277C
slave station, other slave stations are
defined separately)

SMB615-SMB649 retain

(Y- Tips
@ SMB550-SMB649 is a read-only storage area that users cannot write to.

2.6 High-speed counter

M226ES comes with 10 high count counters (HSCO~HSC9), all of which support 5 counting modes.

The high-speed counting input can be configured arbitrarily. Configure the HSC input point in Magic Works
PLC [Hardware Configuration] — [Tools] — [HSC Configuration]. Note: The same input point cannot be
applied to multiple high-speed counters, it can only be applied to one high-speed counter. Any
unconfigured input can be arbitrarily configured as any input signal of the counter.
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Table2-9 Counting mode
Counting mode Configurable input ports
Single phase counter with internal directional
Mode 0 gep Clock -- reset capture
control
Single phase counter with external direction N
Mode 1 ge p Clock direction reset capture
control
Mode 2 Two phase counter with up and down counting | Increase down reset capture
clock Count counter P
Mode 3 | A/B phase orthogonal counter Clock A Clock B reset capture
Mode 4 | Internal counting -- -- -- capture
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Tips

1. The difference between internal counting and external counting is that internal counting is directly
counted through logic, without the need for wiring or occupying point I. External counting is initiated
by an external input signal.

2. All modes support capture function, which means locking the current count value through an
external input signal. The HSC-200 instruction can set a falling edge latch or a rising edge latch.
o, When the corresponding capture interrupt is opened during the latch, an interrupt can be generated.

@ 3. When using the capture function, it is necessary to set the latch window through the
HSC SETPARAMETER command, which represents the pulse interval generated by two
consecutive valid locks. If set to 0, there will be no window interval, and the current count value will
be locked upon detecting the capture signal. If set to greater than 0, the next lock operation will only
be initiated after the current effective lock is generated and the HSC count reaches or exceeds the
set value. Within the range of less than the set pulse number, there will be no response to the
capture signal.

4. Forcing point | cannot trigger the capture function.
Counting unit: number of pulses.

2.6.1 Counting mode description

Mode 0 (single-phase counter with internal direction control)

Explanation: Mode 0 only has one pulse input for counting. The counting direction is set through the
HSC-200 instruction, and the counter is reset and the count value is captured through external input.

Setting of counting direction Pulse, reset, and capture settings

Configure the counting direction through the Configure pulse input, reset, and capture signals in
CTRL control word of the HSC-200 instruction. | HSC configuration:

BITO: Reset level, 0-High level reset, 1-Low
level reset.

BIT1: Capture the effective edge of the trigger
signal for the mode, with O-falling edge being

effective and 1-rising edge being effective. - o || 2 semeER). »
BIT2: Orthogonal counting selection, 0-4x LT S T
SNEDSIZHHE).

multiples, 1-1x multiples.

B EtherCAT XML 3Z5(X)...

BIT3: Counting direction, 0-count down, 1-count o B b eEmes
up- 1 , mromms O
BIT4: Counting direction update, 0-no update, 1- 2 Sl _ |
update.
BITS: Preset value update, 0-no update, 1-
update. sco o 10.0 | omscr g
BIT6: Current value updated, 0-no update, 1- HSCO F3(6] FiER - o AE
update. nsco Btz m 1 | mooE

. HHE . - i i o
BIT7: Count enabled, O-disable, 1-enable. }ZCED f —_— }Zzl f =

For example, taking the high-speed counter HSCO as an example, 10.0 is used as the pulse input terminal,
and the HSC-200 instruction determines the counting direction and preset value. When the count value
(CV) reaches the preset value (PV), an interrupt will be triggered, which means that when CV=PV, the
interrupt will be executed.
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CV=PV=3

R ]

LAt HE

Fig2-1 Mode 0 Count Description

Mode 1 (single-phase counter with external direction control)

Explanation: One pulse input counts, and the external input pulse determines the counting direction. The
counter is reset and the count value is captured through the external input. HSC-200 instruction sets
preset values.

Configure pulse input, counting direction, reset, and capture signals in HSC configuration:

m Em m W

PLC 258 EE B PG &t -
KSC: 3
ZHF SEE Pc| IEM |#EM =00 =EH) HSC3 I8 o
0B @ o| 2. v _—
EHC2003TH(C). —
SAEDSIZHHE)... Haca Bfi 10.3 -
EtherCAT XML
2 Ether IZIEX) Haos ﬁﬁ 01 B
o W EEERs _
;  mrosas O HEER -
z Hsr BB I | ———t %}

For example, taking the high-speed counter HSC3 as an example, 11.6 is used as the pulse input terminal,
and 10.4 controls the counting direction. Assuming 10.4 high level is active, it counts up when 10.4 input
high level and counts down when 10.4 input low level. When the count value (CV) reaches the preset
value (PV), an interrupt will be triggered.

CV=PV=3

s — L LI LT LD L L L

ShER It B AT 2 ; ”

HEitHE

Fig2-2 Mode 1 Counting Description

Mode 2 (Two phase counter with up/down counting clock)

Explanation: Two pulse inputs, one is an up count input and the other is a down count input, reset the
24
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counter and capture the count value through external input.

Configure pulse input, counting direction, reset, and capture signals in the "HSC configuration". Configure
the pulse and direction to correspond to two pulses, with "HSC pulse" corresponding to increasing clock
count and "HSC direction" corresponding to decreasing clock count.

koo 0o R REERATED K=Co O
HSCO Fod 0.0 | HsC1
HSCO Afal I0.1 " HSC1
Hsco Biw I0.5 «|  HsC1
HSCO i 0.6 «|  HaC1
HSC: 4 HSC:

s ——— >
< >

CoEm || o || mih || mE |

For example, taking HSCO as an example, the high-speed counting mode is Mode 2. 10.0 is used as the
clock up pulse input, 10.1 is used as the counter down pulse input, and the HSC-200 instruction sets the
preset value of the counter.

When using Mode 2, if the time interval between the rising edge of the up count input and the rising edge
of the down clock input is less than 0.3us, the high-speed counter will consider that the up count and
down count occur simultaneously. If this happens, the current value remains unchanged and the counting
direction remains unchanged. As long as the time interval between the rising edge of the clock up input
and the rising edge of the clock down input is greater than 0.3us, the high-speed counter captures each
event separately. In both of the above situations, no errors will occur and the counter will maintain the
correct current value.

CV=PV=4

8 1 8 A B _l_\_l_l_l_l_l_l

R T 25 A kO

SEitHE

Fig2-3 Mode 2 Counting Instructions

Mode 3 (A/B phase orthogonal counter)

Explanation: Two pulse inputs, one is A-phase pulse input and the other is B-phase pulse input. A. B
pulses differ by 90 degrees, which is a quarter cycle.

Configure AB phase pulses in "HSC configuration”, where "HSC pulse" corresponds to A-phase pulses
and "HSC direction" corresponds to B-phase pulses.
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HSC: O FIREA BFERK:H

HECO Bt I0.0

H3Co F[E] 0. 1
Hsoo By F M
HSCO R F{EE

LT n = I

| oEmh || EEL || @A |

For example, the A-phase pulse input leads the B-phase pulse by 90 °, and the counting direction is
increasing. The A-phase pulse input lags behind the B-phase pulse by 90 °, and the counting direction is
countdown.

CV=PV=4

aamrnn — L LIL) LI LD

BAR AX I\

LAt HE
Fig2-4 Counting Explanation for Mode 3 (1x Orthogonal Mode)

CV=PV=12

ARE B O Sl X\

BB Bk O+ s N

HeitBE

Fig2-5 Counting Explanation for Mode 3 (4x Orthogonal Mode)

Mode 4 (Internal Counting Mode)

One pulse input, HSC-200 instruction determines the counting direction, directly binds the internal pulse
output channel. When using this mode, HSC defaults to counting axes with the same number, and the
corresponding relationship is as follows:
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HSCO corresponds to AxisO, HSC1 corresponds to Axis1... HSC9 corresponds to Axis9.

CV=PV=3

R ]

HaritHiE

Fig2-6 Mode 4 (Internal Direct Counting Mode)
2.6.2 HSC library instruction
HSC-200 Set Counter

Set the counting direction, current value, preset value, etc. of the counter through the HSC-200 instruction.
Parameter Input/Out Parameter Numerica

Name put description yp | Range remarks
0: HSCO
Channel 1: HSC1
CH_ADR IN address BYTE 09 1
9: HSC9

BITO: Reset level, 0-High level reset, 1-Low level
reset

BIT1: Capture the effective edge of the trigger
signal for the mode, with 0-falling edge being
effective and 1-rising edge being effective.

BIT2: Orthogonal counting selection, 0-4x
multiples, 1-1x multiples.

BIT3: Counting direction, 0-count down, 1-count
up

BIT4: Counting direction update, 0-no update, 1-
update

CTRL IN Control word | BYTE --

BITS: Preset value update, 0-no update, 1-
update

BIT6: Current value updated, 0-no update, 1-
update

BIT7: Count enabled, O-disable, 1-enable
Number  of
PV_NUM IN preset values BYTE 0~100 |--
Pointer, used to store preset values. Point to the
first memory address where the PV table is
stored, with each PV occupying 4 bytes (DW),
and up to 100 PV values can be set.
be careful:
1. When counting, as long as CV equals any
DWORD -- value in PV_TABLE, the CV=PV interrupt can be
triggered.
2. If the condition is met again after counting up
and counting down, the interrupt CV=PV will still
be triggered. If there is a 0 in the preset table,
the initial value of the counter initialization will
also be 0 and will not enter the interrupt.

Preset value

PV_TABLE IN table
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CcVv IN Current value| DINT --

STA OUT | Return status| BYTE 0~255

HSC_SETMODE Set counter mode

Parameter Input/Out Parameter tvpe Numerica
Name put description yp | Range
MOD_ADR IN retain BYTE -
Channel
CH_ADR IN address BYTE 0~9

Counting _
MODE IN mode BYTE 0~4
STA ouT Return status| BYTE 0~255

HSCGETCV retrieves the current count value

3. The output value of HSCGETPV is the PV
value at the last time CV=PV. After triggering the
HSC-200 instruction, the preset value table will
update the HSCGETPYV output value to zero until
the next triggering condition is met and PV will
be output.

Set initial CV value

0: OK
1: Parameter error
2: Access module error

remarks

9: HSC9

0: Single phase counter with internal direction
control

1: Single phase counter with external direction
control

2: Two phase counter with up and down
counting clock

3: A/B phase orthogonal counter

4: Internal direct connection counting mode

0: OK

1: Parameter error
2: Access module error

Note: When obtaining the current count value, it is also possible to read the high-speed counter value
directly through addressing addresses HCO, HC1... HC9 without calling the HSCGETCYV instruction.

Parameter Input/Out Parameter tvoe Numerica
Name put description yp | Range
MOD_ADR IN retain BYTE -
Channel
CH_ADR IN address BYTE 0~9

cv ouT Current count DINT _
value

STA ouT Return status| BYTE 0~255

HSCGETSTA retrieves the current count status

28

remarks

Current count value

0: OK
1: Parameter error
2: Access module error



M226ES motion controller user manual

Parameter Input/Out Parameter Numerica

Name put description LIRS | Range FEETE
MOD_ADR IN retain BYTE -- --
0: HSCO
CH_ADR iy Channel BYTE  o0~9 1% HSCL
- address | — "~ | T T |
9: HSC9
BITO~BIT3: Current mode
Counter BIT4: Reserved
HSC_STA OUT  status BYTE - BIT5: HSC current counting direction position,
1=increment count
0: OK
STA OUT | Returnstatus| BYTE 0~255 | 1: parameter error

2: Access module error

HSCGETSPEED retrieves the current speed

Note: When obtaining the speed, the HSC_SETParameter instruction needs to be called first to set the
time speed measurement window.

Parameter Input/Out Parameter Numerica
Name put description type | Range EELE
MOD_ADR IN retain BYTE - -
0: HSCO
Channel _ 1: HSC1
CH_ADR IN address BYTE -9 |\
9: HSC9
Current .
SPEED ouT speed DWORD -- Unit: Hz
0: OK
STA OUT | Returnstatus| BYTE 0~255 | 1: parameter error

2: Access module error

HSCGETLOCK retrieves the current latch value

Parameter Input/Out Zggﬂet% tvpe Numerica remarks
Name put n P yp | Range
MOD_ADR IN retain BYTE -- --
0: HSCO
CH_ADR iy Channel BYTE 0~9 1: HSCIL
= address | — — |~ |
9: HSC9
LOCKDATA iy Current DINT -~ Current latch value
latch value
0: OK
Return
STA ouT status BYTE 0~255  1: parameter error

2: Access module error



CPU Technical Specifications

HSC CLEARLOCK clears the latch value

Parameter Input/Out

Name put
MOD_ADR IN
CH_ADR IN
STA ouT

Parameter Numerica
description PR | Range ETEGS
retain BYTE -- --
0: HSCO
Channel BYTE o~g 1: HSC1
address |~ — T |
9: HSC9
0: OK

HSC_SETParameterSetting HSC parameters

2: Access module error

Set parameters such as HSC filtering time, time measurement window, and latch window.

When using the capture function, it is necessary to set the latch window through the HSC_SETParameter

instruction.
Parameter Name Input/Out
put
MOD_ADR IN
CH_ADR IN
FILTER_PARA IN
TIME_WINDOW IN
LOCK_WINDOW IN
STA ouT

Parameter
description

retain

Channel
address

Filter
parameters

Time
measuremen
t window

Lock window

Return status

type

BYTE

BYTE

BYTE

WORD

DWORD

BYTE

30

Numerical
Range

0~9

1-6

0~65535

0~255

remarks

9: HSC9

1-Frequency below 50kHz
2- Frequency below 80kHz
3- Frequency below 125kHz
4- Frequency below 150kHz
5- Frequency below 200kHz
6- Frequency below 250kHz
Default is 5

Default is 5ms. Unit: ms

The latch window represents the pulse
interval generated by two consecutive
valid locks. If set to 0, there will be no
window interval, and the current count
value will be locked upon detecting the
capture signal. If set to greater than 0,
the next lock operation will only be
initiated after the current effective lock
is generated and the HSC count
reaches or exceeds the set value.
Within the range of less than the set
pulse number, there will be no
response to the capture signal.

0: OK
1: Parameter error
2: Access module error
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HSCGETPV retrieves the preset value for generating interrupts
 Call the HSCGETPV instruction to retrieve the PV value at the time of the most recent interrupt.

* When the program starts running, if the PV=CV interrupt has never been generated, the obtained PV
value is 0.

* After executing the HSC-200 instruction, the PV value obtained before the first PV=CV interrupt is 0.

* If real-time acquisition of the PV value that generates interrupts is required, this instruction can be called
within the interrupt program.

* Based on the preset interrupt values obtained from HSCGETPV, the corresponding logical action of
immediate interrupt output can be executed to achieve different control effects of preset multi segment

CV=PV.
Parameter Input/Out e Numerica
N out Parameter description type | Rere remarks
MOD_ADR IN retain BYTE - -
0: HSCO
CH_ADR IN  Channel address BYTE o~g 1 HSCIL
9: HSC9
0: OK
STA OUT | Return status BYTE 0~255 | 1: parameter error
2: Access module error
PV ouT The PV value that generated DINT B B

the last PV==CV interrupt

HSC_SWINDOW_CEAR Clears Lock Window

When the HSC latch enters the window period, calling this instruction can clear the latch window, and
HSC can immediately respond to the next capture signal.

Attention: The latch function will not be turned off. If HSC has not entered the window period, this
instruction is invalid.

Parameter Input/Out Parameter Numerica

Name put description type | Range METIENE
MOD_ADR IN retain BYTE -- --
0: HSCO
- address |  — '~ | T 7 |
9: HSC9
0: OK
STA OUT |Return status BYTE 0~255 | 1: parameter error

2: Access module error
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HSC-REMAP input signal remapping

€ The HSC signal input | point remapping function maps an HSC input signal to any | point input on the
PLC machine. If it is necessary to adjust the input pin of HSC or disable a certain pin, complete it by
calling this instruction.

€ | points can be reused, and when the same | point is used by multiple HSCs, it takes effect
simultaneously. The functionality of the | point signal is processed according to the configuration of the
corresponding HSC. If the | point is not reused, the repeatability of the | point needs to be confirmed
during programming.

For example:

(1) If 10.0 is configured as a clock by HSCO, HSC1, and HSC2, then when a signal arrives at 10.0, all
three HSCs will count.

(2) 10.1 is configured as direction by HSCO, reset by HSC1, and capture by HSC2. When the 10.1
signal arrives, HSCO can reverse counting, HSC1 performs reset, and HSC2 performs capture operation.

€ The four parameters CLK_A, DIR_CLK-B, RESET, and CATCH describe the offset of point I. The
description method is: 8 * byte offset+bit offset
For example: 11.2, the parameter is 8 * 1+2=10. 10.7, then the parameter is 8 * 0+7=7

Parameter Input/Out Numerica

Name put Parameter description type S remarks
MOD_ADR IN retain BYTE -- -
0: HSCO
CH_ADR IN | Channel address BYTE  0-9 1: HSCI
;;..HSC9

Bit0: CLK_Signal is valid
Bitl: DIR_CLK-B signal is valid
PIN_USING IN Enable signal usage BYTE 0~23 |Bit2: RESET signal is valid
Bit3: CATCH signal is valid
Bit4-Bit7: Reserved
CLK (clock) or A-phase input

CLK_A IN point | BYTE 0~23
DIR CLK B IN  DIR(pulse)orB-phaseinput  pyre ' o o3
- = point |

RESET IN Reset input point | BYTE 0~23

CATCH IN Capture input point | BYTE 0~23
0: Mapping successful
1: The parameter 'CHADR' is
illegal
2: Module error
3: lllegal CLK_S parameter
4: The DIR_CL_B parameter is

STA OUT | Return status BYTE 0~7 illegal
5: The RESET parameter is
illegal

6: CATCH parameter is illegal
7: The current HSC mapping

conflicts with point | being the
same
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2.6.3 Example of using high-speed counter

Example 1: Pulse Axis Combined Counting Mode 4 (Internal Counting) Example

Mode 4 is an internal counting

mode that does not require configuring external input points, so there is no

need to configure input points in the hardware configuration.

The example uses HSCO mode 4 for counting explanation. Interrupt counting is performed based on the
pulse output size, with a positive count of 2000 for interrupt plus one and a negative count of 2000 for

interrupt minus one.

1. Set dimensional conversion

Hardware Configuration Axis Configuration Wizard Add Pulse Axis, set the pulse axis dimension

conversion on the conversion page. When the application unit is 1000, the servo rotates once.
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3. View the running results in the trace view

In State Table ->Menu ->View ->Tracking or by clicking on the icon in the State Table toolbar &, start the

Tracking view and add pulse variables and count values.
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Example 2: Pulse axis combined with counting mode 4 (internal counting, multi segment PV
values) Example

In this example, 10 values are set to demonstrate with internal counting. The servo dimension is 10
meters per circle, and HSC is used to count internal pulses. Each forward movement is 100 meters and
the reverse movement is 90 meters, and HSC is used to determine the direction change.

1. Set dimensional conversion

Hardware Configuration Axis Configuration Wizard Add Pulse Axis, set the pulse axis dimension
conversion on the conversion page. When the application unit is 1000, the servo rotates once.
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2. Program Editing

Main program:
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Interrupt program:
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3. Operation results

* When counting, as long as CV equals any value in PV_TABLE, the CV=PV interrupt can be triggered.

* If the condition is met again after counting up and counting down, the interrupt CV=PV will still be
triggered. If there is O in the preset table and the initial value of the counter initialization is also 0, the

interrupt will not be entered at this time.

* Based on the preset interrupt value obtained from the HSCGETPYV instruction, the corresponding logical
action of immediate interrupt output can be executed to achieve different control effects of preset multi

segment CV=PV.

* The output value of HSCGETPV is the PV value at the last time CV=PV. After triggering the HSC-200
instruction, the preset value table will update the HSCGETPV output value to zero until the next triggering
condition is met and PV will be output.
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Example 3: Encoder Axis Combined Counting Mode 3 (A/B Phase Orthogonal Counting)
Example

This example takes the high-speed counter HSCO, mode 3 (A/B phase orthogonal counting) as an
example to achieve the encoder axis reading of the current actual position and speed, as well as the use
of multi segment position interruption.

—, preparation in advance

1. CTMC M226ES, firmware 3.11 and above

2. Library ct_plcopentlib (v2.9), software comes with built-in
3. Library ct-HSCtlib (v3.1), software comes with built-in

4. PLC programming software: Magicworks PLC V2.29
2, Encoder shaft configuration and HSC hardware wiring configuration

1. Add encoder shaft and set shaft parameters
* Axis type
Linear axis: with reciprocating motion. Rotation axis: only rotates in one direction.

* Encoder channel: refers to the interface of the high count counter channel connected to the encoder on
the local machine.

This example takes the linear axis and HSCO as examples.
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» Conversion - Encoder Increment: Encoder Resolution. Application unit: The physical quantity of one
revolution of the actual encoder.

This example takes the encoder rotating once to 10mm as an example.
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2. HSC hardware I-point wiring configuration

Configure HSC input points in Magic Works PLC [Hardware Configuration] [Tools] [HSC Configuration].

be careful:

(1). The configuration of point | for wiring is selected based on the actual signal line of the encoder.

(2). The reset signal can be left unconnected, and can be reset to zero using the program call library

ct_SSCtlib (v3.1).

(3). The same input point cannot be applied to multiple high-speed counters, it can only be applied to one

high-speed counter.

(4). An unconfigured input can be arbitrarily configured as any input signal of the counter.

(5). The configured point requires the program to call the library ct-HSCtlib (v3.1) in order to activate the

HSC function.

This example uses HSCO, AB connection line as an example to configure point I:
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3. Library instruction call
1. Enable HSCO setting in the program
The HSC counting mode is as follows
Counting mode Configurable input ports
Single phase counter with internal directional
Mode 0 ge p Clock -- reset | capture
control
Single phase counter with external direction L
Mode 1 ge p Clock direction reset | capture
control
Two phase counter with up and down countin Increase .
Mode 2 P P 9 Clock reduction | reset | capture
clock Clock
Mode 3 | A/B phase orthogonal counter Clock A Clock B reset capture
Mode 4 | Internal counting -- -- -- capture

HSCO0-HSC9 all support the above 5 modes, and in this example, the AB phase is counted at 4 times.
Be careful:
(1) The difference between internal counting and external counting:

Internal counting is directly counted through logic, without the need for wiring or occupying point I.
External counting is initiated by an external input signal.

(2) The HSC-200 instruction CTRL_bit2 counts multiple according to the actual setting.

(3) If it is necessary to clear or change the CV value midway, after setting the required CV value in HSC-
200, trigger it again to take effect.

(4) The encoder shaft does not support the ct_plcopentlib (v2.9) library instruction MC_SetPosition to set
the current position, so (2) is used to implement it.

2. HSC program editor

(1) HSCO multi segment position parameter settings can be deleted without using this function.
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(2) Initialize HSCO, call library instruction HSC-200
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(3) HSCO mode setting, call library instruction HSC_SETMODE
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3. Use encoder axis function in the program

(1) To enable the encoder axis, the axis enable must be called. Call MC_Power from ct_plcopen_lib (v2.9)
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—IFgE 11 iR EE i EE
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Errp-MERD. 2
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(2) Read the encoder axis position and speed, call MC_ReadVelPos from ct_plcopen_lib (v2.9), and read
the actual position and speed are physical quantities after conversion, not pulse numbers.
—|lsg 12 RO N

SMO.O MC_Read¥elFos:FCS

— .

1l Axis ErrfMEED. 3

ErrorIdmwesz
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ActVel -MIEES
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3. Multi segment interrupt program

1. Bind interrupts and activate interrupt events

4hse R
=ZIFi% 10 OF@A—BEShs —REE, FE— s
INT: FhEfiEFEERiEO

20 b e Db e o DR R b 0 B Db R e o DR R b B b b e o D b ol b o e o Db ol e o b o b o o ok o b o o o ok ok

EVNT: HEfEHS, EEEZERER

20 b e Db e o DR R b 0 B Db R e o DR R b B b b e o D b ol b o e o Db ol e o b o b o o ok o b o o o ok ok

ENI: SZehBf{Ed:

ML 7 | ; ATCH
} | ¢ | BN ENUH
MO 1 FYrhEf : OFZ- IHT
l 12 EVHT
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2. Interrupt program, handling interrupt events

—lkdEE 1 o BfOR21E Fr
SiHt— A hErhnt
SHMO. 0 ADD_T
| } EN - EMH
1344 IN1 OUT f1a4
1d1ne

2.7 High speed pulse output

M226ES supports 10 * 200kHz (pulse/direction) high-speed pulse outputs.

Pulse and direction can be configured at any Q point. In the [Hardware Configuration] - [Axis Configuration
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Wizard], add the pulse axis and configure the pulse and direction points.
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Install

This chapter mainly introduces the installation of M226ES. Include
installation instructions and dimensions for the product.
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3.1

Installation precautions

Installation environment requirements:
O Isolate PLC from heating devices, high voltage, and electronic noise

When installing equipment components, devices that generate high voltage and high electronic noise
should be separated from M226ES.

When arranging M226ES on the back panel of the control cabinet, it should be considered to place the
electronic components in the lower temperature area of the control cabinet, as long-term operation of
electronic components in high temperature environments will shorten their fault free time.

Consider wiring the back panel of the control cabinet, and try to avoid designing AC power supply lines,
high-energy, high switching frequency DC signal lines, low-voltage signal lines, and communication cables
in the same cable tray.

O Leave appropriate space for heat dissipation and wiring

The design of M226ES adopts natural convection heat dissipation method, and there must be at least
30mm of space above and below the module for normal heat dissipation. The distance between the front
panel and the back panel should also be maintained at least 80mm.

When installing M226ES, sufficient space should be left for wiring and connecting communication cables.

Be careful

When installed vertically, the maximum allowable ambient temperature should be 10 °C lower than
when installed horizontally, and the CPU should be installed below all expansion modules.

Try to keep the wire as short as possible and ensure that the wire thickness meets the current
requirements. The suitable wire thickness for terminal blocks is 2mm 2 to 0.3mm 2 (14AWG to
22AWG), and using shielded cables can achieve the best anti electronic noise characteristics.
Generally, grounding the shielding layer can achieve the best effect.

To prevent loose connections, it is important to ensure that the terminal block is securely plugged in
and that the wires are firmly connected to the terminal block. To avoid damaging the terminal block,
do not tighten the screws too tightly. The maximum torque for screw connections is 0.56N-m (5 inch
pounds).
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Fig3-1 installation diagram
O Power budget

M226ES has an internal power supply that provides 24V DC power to itself, expansion modules, and
other electrical devices.

M226ES provides 5V DC logic power to all expansion modules in the system. You must pay special
attention to the system configuration to ensure that the 5V DC power provided by the PLC can meet the
needs of all the expansion modules you have selected. If your configuration requirements exceed the
power supply capacity of the PLC, you need to remove some modules or choose a PLC with stronger
power supply capacity.

M226ES also provides 24V DC sensor power supply, which can supply power to input points, relay coils
on expansion modules, or other devices. If the power consumption of the device exceeds the sensor
power supply budget, an external 24V DC power supply must be provided for the system.

If you are using an external 24V DC power supply, make sure that it is not connected in parallel with the
sensor power supply on the PLC. To enhance electronic noise protection, it is recommended to connect
the common terminals (M) of different power sources together.

The 24V DC sensor power supply of M226ES should not be supplied to the same point simultaneously
with any external power supply.

warning

Connecting the external 24V power supply in parallel with the 24V sensor power supply of M226ES
will cause conflicts between the two power supplies, with each power supply attempting to establish
its own output potential. The result of this conflict can shorten the lifespan of the power supply or
cause immediate damage to one or more power sources, leading to a series of uncertain operations
in the PLC system. This uncertain operation can cause equipment damage or serious personal
injury or even death.

Installation size
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The installation dimension diagram of M226ES is as follows:

M+
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sl 888 &
T
======================== T
o |
‘ 188.50 .l 2
) 62.20
0
196.50

Fig3-2 CPU installation dimension diagram, unit: mm

3.3 Installation method

Installation precautions
Before installing and dismantling the PLC and its related equipment, ensure that the power supply to the
PLC and its connected devices has been cut off.

warning

A If the PLC and its related equipment are installed or disassembled while live without cutting off all
power sources, it may cause electric shock or equipment misoperation, resulting in equipment
damage or serious personal injury or even death.

When replacing or installing a PLC, it is important to ensure that the correct or equivalent module is used.
When replacing components, in addition to using the same module, it is also necessary to ensure that the
installation direction and position are correct.

A be careful
If you install an incorrect module, the PLC program may produce incorrect functionality.

Installation and removal of CPU and expansion modules

Please install or remove the PLC according to the following method

¢ Install panel

1) Position and drill holes according to the size requirements in Figure 3-2.

2) Fix the module on the back panel 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.

e Install DIN rail

1) Fix the guide rail on the backboard with a spacing of 80mm.

2) Open the DIN clip at the bottom of the module and clip the back of the module onto the DIN rail.
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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 clamp.
5) Carefully check whether the DIN clamp on the module is tightly fitted to the DIN rail.

6) To avoid module damage, do not directly press the front of the module. You can press the installation
hole part instead

¢ Install terminal block

1) Open the upper cover of the terminal block installation position.
2) Ensure that the pins on the module are aligned with the small holes on the edges of the terminal block.

3) Press the terminal block down into the module. Ensure that the terminal block is aligned and locked in
place.

be careful

When PLC is used in environments with high vibration or installed vertically, DIN rail blocks should
be used. If the system is in a high vibration environment, using a backplane installation method can
achieve a higher level of vibration protection.

e Disassemble the CPU or expansion module

Follow these steps to disassemble the CPU or expansion module:
1) Remove the power supply from the CPU.
2) Remove all wires and cables from the module.

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

4) Remove the installation screws or open the DIN clamp.
5) Remove the module, disassemble and install the terminal block.

e Disassemble the terminal block

1) Open the upper cover of the terminal block installation position.
2) Insert the screwdriver into the slot in the center of the terminal block.

3) Press down firmly and pry out the terminal block.

54



M226ES

motion controller user manual

3.4

A

3.5

Fig3-3 Terminal strip disassembly

Grounding and wiring

Reasonable grounding and wiring of all electrical equipment is crucial to ensure optimal operating
characteristics of your system and provide better electronic noise protection for your system.

Before grounding and wiring, it is necessary to ensure that the power supply of the equipment has been
cut off, and also ensure that the power supply of the equipment related to the equipment has been cut off.
When wiring M226ES PLC and its related equipment, it is necessary to ensure compliance with all valid
electrical coding rules. All equipment installation and operation must comply with all valid national or
regional standards. Maintain contact with authorities in the same region to determine which standards
meet your specific needs.

warning

Attempting to ground or wire while energized may result in equipment damage or serious personal
injury or even death.

When designing the grounding and wiring of M226ES, safety factors must be considered, otherwise it may
cause equipment misoperation. Therefore, you should comply with all safety regulations to avoid personal
injury and equipment damage.

warning

Controlling equipment may cause misoperation of the devices it controls. This kind of misoperation

may lead to death or serious personal injury and equipment damage. Therefore, M226ES must

have independent emergency stop function, electromechanical interlock or other redundant safety
measures.

Suppression circuit

When using inductive loads, a suppression circuit needs to be added to limit the voltage rise when the
output is turned off. The suppression circuit can protect the output point from premature damage due to
high inductance switch current. In addition, the suppression circuit can also limit the electrical noise
generated by inductive load switches.
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be careful

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

Transistor output and relay output for controlling DC loads

The transistor output has internal protection and can adapt to various applications. Due to the relay type
output being able to connect both DC and AC loads, there is no internal protection.

Figure 3-4 shows an example of a DC load suppression circuit. In most applications, an additional diode A
is sufficient, but if your application requires faster turn off speed, we recommend adding a Zener diode B.
Ensure that the Zener diode can meet the current requirements of the output circuit.
A B A%
A- IN4OO1 R E ki (AR 14
| vy | B BEREE A 2V RS
W UKEB SR 1) HH FE36 VT AR E
B RMRE

Fig3-4 Suppression circuit for DC load

Relay output for communication output and control of communication load

Communication output has internal protection for most applications, as relays can be used for DC or AC
loads and therefore do not provide internal protection. Figure 3-5 shows an example of an AC load
suppression circuit. In most applications, additional metal oxide variable resistors (MOVSs) can limit peak
voltage and protect the internal circuitry of M226ES. Ensure that the operating voltage of MOV is at least
20% higher than the normal line voltage.

0.1uF 100~200Q
| |
| —V\

ERENYEMER

gt

Fig3-5 Suppression circuit for AC load
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This chapter mainly introduces the upper computer software_used to control
M226ES and its basic usage.

1 New construction project
2 Establish communication

3 Create program segment
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Update CPU firmware and BIOS online
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4.1 New construction project
1. Start the MagicWorks PLC software, select "File" ->"New" in the "Project Manager" interface to create a
new project, and name and select the storage address for the project in the pop-up window.
GE=E
|Pro_iect2|
Tefidiud -
|6:|,-'rcn—tru5t,fmagicworks pleo v2. 18,-"1"rc-jects| ST (R, . |
| WEO || E#Eo | AEEN (1)
2. Right click on the project, select "Insert New Object" ->"PLC Station", and add a PLC station.
¢ TNEETESE - [Project2 -- D:/program files (x86)/co-trust/magicworks plc v2.18y...
i3 IritD REE BN PICR) TEMD =ENV sSOW E=EH)
MNE x80 @ F5E a5 pa 0
nin Project2
&) Ctrl+Alt+0O
B Ctrl+X
b=r W] Ctrl+C
P Ctel+V
(D) Del
=TEA) Ctrl+A
EmEN F2
BEAFUE PLCEL(P)
FEOQ ==
EFREEFRE) HHEIER(0)
TE(D)... IneER(B)
EEEEM.. o
. DB(D)
ESRLERRA FTEEER).. Alt+Return C EH
3. Select the PLC type as "M226ES" in the pop-up window and click "OK".
After completing the above steps, the establishment of the M226ES new PLC site has been completed in
the programming software. For more detailed settings, please refer to the MagicWorks PLC User Manual.
Download link: https://www.co-trust.com/Download/index.html
4.2 Establish communication

421 Select serial communication method

In the "Set PG/PC Interface" property dialog box, you can select and set the serial communication network
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supported by M226ES. The selected network will be used as an interface, and the default serial network
communication interface that MagicWorks PLC can access is "PG/PC Cable (PPI)". The specific steps are
as follows:

1) Double click the icon or click "Set PG/PC Interface" in the communication settings window.
2) Select the MagicWorks interface option, which defaults to "PC/PPI Cable (PPI)".

@ TCR/IP -> CTH300/200 Local(TCP...
EZ I TT—E0E006EE20 Hl: DZ-2020066520
gL 152, 168, 1. 201 : 20000 -
iz EEanThl=N
PLC2EEN: CA LA 1HL (2. 0 MazicMorks PLC —> FC/PFI Cable (PPI) .
FENEEFEE (Standard for MagioWerks FLC)
s 2iERREOSH S :
IPC;’PPI Cable (PPI)
#0O: CTH300,/200 Local (TCE/TE)
PC/PPI Cable PP) | D
- TR CPGaST-yWPT (TCE/IR)
CPa453-R5485 (TCR/IF)
Ty, CTH300/200 Local (TCP/IP)
CTH300/200 Remote_iNet (TCP/IP)
- |ls . CTH300/200 Remote_MiCo (TCP/IF)

|58 rosrc 0| bt |
e——

1

(%E FFI [JEEeh PC/PET ERSNAYEEN)

(B, | Lo || omE || mm

Fig4-1 MagicWorks PLC serial port network communication interface

Select "PC/PPI Cable (PPI)" in the "Set PG/PC Interface" dialog box, and then click the "Properties"
button in the dialog box to set communication parameters.

FeEdh L
1) Set the communication address of the
i - o ¢ PC/PPI cable to 0.
3 : 1= - 2) Select COMS3 port.
RS 3) The transmission baud rate is 9.6kbps.
fERiEE |9.6 kbps= -
Bt : [31 .
EESH
EHETIEO: |cHCED .
(] fBMIRIERIE (CTSC191-GPRS)
| mam | [ me || mA || #m |

Fig4-2 PC/PPI Cable (PPI) attribute setting interface
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After setting up, click the "OK" button to return to the communication main interface, and then double-click
"Double Click Refresh" to successfully search for the PLC.

it
= o

PC/PPI Cable (PPI)
3 Hshk: 0

& WERER

ITHE : z .
PLCEF CPU M226ES REL 02.01

FEImE TR

pelgh

E¥O: FCAPFI Cable (CHCEQ)

Hride FFI

=t 11 bit

Bttt (HsA) : 31
=HF T

TERIEE

R 9.6 kbps =

i

Fig4-3 Communication main interface
If communication is unsuccessful, please follow the steps below to investigate the specific cause:
1) Check the wiring

Ensure that the interface and cables are intact, please use the programming cable (CTS7-191-USB)
provided by COTRUST Company, and pay attention to connecting the programming cable to the white
port of the PLC (if the communication protocol has been changed before, please turn the PLC switch to
STOP).

2) Check the driver

If using the programming cable provided by COTRUST, please install the corresponding version of the
driver. The download link for the relevant driver installation package is: https://www.co-trust.com

3) Check communication settings
€ Please select the PPI protocol (PC/PPI Cable).

€ Please select the corresponding COM port to ensure that it is not occupied by other programs. The
COM port should be within 10.

€ Select the corresponding baud rate.

4.2.2 Choose Ethernet communication method

In the "Set PG/PC Interface" property dialog box, you can select and set the Ethernet communication
network supported by M226ES. The selected network will be used as an interface, and the optional
network interfaces are as follows:

® CTH300/200 Local (TCP/IP) series

® (CTH300/200 Remote (TCP/IP) series
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Taking CTH300/200 Local (TCP/IP) as an example, the specific steps are as follows:
(1) Double click the icon or click "Set PG/PC Interface" in the communication settings window

(2) Select 'CTH300/200 Local (TCP/IP)' from the listed network interface options

LzFRTE Al |

MagicWorks FLC —3» CTHI00/200 Loeal (TCEAIE)
(Standard for MagicWorks FLC)
EERFHEOSH 58

CTHI00,/200 Local (TCESIF)

PC/PPI Cable (PPI)
CP&451-yMPI (TCP/IP)
CPB453-R5485 (TCP/IP)
CTH300/200 Local(TCP/IP)
07200 Remote_INet (TCP/IP)
CTH300/200 Remote_MiCo (TCP/IP)

(B TCTHI00/200 R AP O PLCRAZ At skt 4 1 )

| awe || mH || #m |

Fig4-4 MagicWorks PLC Ethernet Communication Interface

Establish communication with PLC using communication dialog box:

1. Double click the refresh icon in the communication dialog box. MagicWorks PLC searches for and
displays the icon of the connected CPU.

2. After completing the search, select the station and click OK. If MagicWorks PLC cannot find the
PLC, please first check if the cables are properly connected, then check the communication parameter
settings, and repeat the above steps. After establishing communication with the PLC, set the computer IP
to the same network segment as the PLC's IP, but the two IPs cannot be the same. As shown in the above
figure, if the PLC's IP is 192.168.1.202, then the computer IP should also be 192.168.1. XXX (where XXX

ranges from 1 to 255). This way, programming and downloading can be done. The specific process of
setting the IP is as follows:
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Fig4-5 Operating System Network Attribute Settings

4.2.3 Modify IP address in system block

After establishing communication with the PLC, if you need to modify the IP address of the CPU, please
open the system block in MagicWorks PLC, modify the IP address, and select "Download System Block"
in the download interface to make the modification effective. After successfully modifying the IP, you need
to search for the CPU again to establish a connection. The modified IP is shown in the following figure:

PFT 3800 | TCE/IP O |

i =
0 &fF=0 TR B fEA LI EEEEE PLC /B TCE/IF BistROEE .
H gﬁmw? BHAE
0 ss= E
[0 sr=Es [] Bzhian e it [ f#aamisiesl
[ Homztiar {EATEE 1P Mt
0 EEatE s IR (DTS2l
0 e s ke 192 168 .1 202
D LEEEEE RS, | mico. co—trust. com
[ ErEiEz
%ﬁﬁﬁ HE%EE%%D: 2885 :

P R—

BEiE 16 fRE SRt e
EEATEN 15 REEit A

s o
# ois :

EE Shift + Alt + A pOSSS

mico. co—trust. com

CO_TRUST

R SHLATHAREN -

[ ®m= || =

| [ z2moE || =m |

Fig4-6 System Block IP Setting Interface
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g Tips
_@_ If the automatic IP acquisition is unsuccessful, the system will assign a default IP of 192.168.1.202
to the PLC.

4.3 Create program segment

This section provides an example of the process of creating, downloading, and running a PLC program to
help you understand and use M226ES. The following program example uses three instructions in a
program segment, whose function is to shift the numerical byte transmitted to QBO by one bit at 1-second
In this example, a ladder diagram editor is used to input the program, and the process of
compiling, downloading, and running the program is introduced.

intervals.

The following is a ladder diagram and statement table program. The program comments listed in the
statement table explain the logical relationship of the program in detail.

g 1 kgl
R
MO 1 nov_E
I EN EHDH
1{mn ot pgen
Plig 2
0.0 37 37
| - 1
— 1 H
TON
104FT 100ms
A% 3
37 ROL B
— | EN EHDH
geodIH uTbgEn
14x

Fig4-7 M226ES Program Example

Program segment comments:

Network 1:

LD SMO0.1//Enable first scan through SM0.1

MOVB 1, QBO0//Move 1 to QBO

Network 2:

LD 10.0//Enable signal

AN T37//Timer signal cycle

TON T37, 10//Set timer T37 with a timing of 100ms x 10=1s
Network 3:

LD T37//Timer given enable pulse

RLB QBO, 1//QB0 moves one position to the left, and the PLC shows that the indicator lights
at each output point light up cyclically every second

4.3.1 Edit program

Select the PLC and set the relevant communication parameters in Maigicworks PLC (version 2.29 or
above), then click on the program block icon to open the program editor, as shown in the following figure.
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You can insert ladder diagram instructions from the instruction tree into the program editor by dragging or
double clicking. There are shortcuts to some commands in the toolbar icons. After writing and compiling

the program, you can download it to the M226ES series PLC.

EE(V) Blo) S0W)  #EIH) HEIB
v Y By pe BRBR A 6 6@ M- i e RPN
gx |v@=0 ms TEER  fEEsn R
& Teme EN IN BOOL
TEMP
TEMP
TEMP
TEMP
< >
IR 1 EER L [
IR 2 EER L
£ >
g X
R 1 72, Bl2  OWR

Fig4-8 Program Editor

4.3.2 Download program

Click ¥ on the download icon in the toolbar or select "PLC — Download" from the command menu to
download the program, as shown in the following figure. Click 'OK' to download the program to the PLC.
M226ES can perform read and write operations online, and even in running mode, it can continuously
write instructions or parameter values without placing the PLC in stop mode.

FPI Conmection
A “Em” FHEEEE T HMR.
mFEMAE: 2

CPU M2ZzZ8ES EEL 0Z. 01

@ BECTEY HiE-

Fig4-9 Serial Communication Download Program (Image Update)
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CTH300/200 Local {TCP/IP)
B “Hm” FREEEET HH.
m¥EMhb: 192 168, 1. 203: 20000 CPU M226ES REL 0Z. 01

@ BE “T#” His-

Fig4-10 Ethernet communication download program

4.3.1 Compile program

After the program segment input is completed, the program needs to be compiled:

1) Select the menu command "PLC — Compile" or click the "Compile" button

2) The output window at the bottom will display the compilation status. If there is a prompt for compilation
error, please click on the window prompt to view the specific details. If the compilation is correct, the
window will display as follows:

0% P SSE EA0 PICP) IEM ==V S0OW 28 HEER
OeE <8350 EFE 45 »p n o= Ecl=SE N — a4
~ [@ Projectl I- e
v B pct Pié-;@‘i %' = WS E%Jﬂ
> M CPU M226ES R... EE B8 PG
~ Bl pLc2 e o = =N = .
v CPU M226ES R... (3
N %X5IH A CT LIB1
0B1(ct_lib2) ~
EEEAh = 8 (FT), 0 MER, 0 1S
BEER
IETESRE PLC2 - 8L V RFEEER.. |:|
B = 0 (FH). 0 MR -

Fig4-11 Program compilation result window
Save project:

1) Select the menu command "File — Save As" from the menu bar.
2) Enter the project name in the Naming dialog box.
3) Select the storage location to download the program to the M226ESL series PLC.
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4.4
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Fig4-12Storage program

4.3.2 RunPLC

When the mode switch of M226ES is set to RUN, MagicWorks PLC software can switch M226ES to RUN
mode. When M226ES is in RUN mode, execute the program:

1) Click I»0n the run icon in the toolbar or select PLC — RUN from the command menu.

2) Click 'Yes' to enter the running mode. When M226ES enters run mode, the CPU will execute the
program, and Q0.0-QO0.7 will light up cyclically from left to right at 1-second intervals, indicating that they
are performing a left shift action on the values in Q memory.

L BT x|

Fig4-13 Run the program

You can monitor the program by selecting Project Tree — Status Table. MagicWorks PLC displays the

execution results. To terminate the program run, you can click on the icon B o1 select the menu
command "PLC — Stop" to put M226ES into stop mode.

Update CPU firmware and BIOS online

Before performing online firmware and BIOS updates, it is necessary to ensure that the CPU is connected
to the network, as shown in the following figure. In the programming software project manager interface,
select "Tools" ->"Update CPU Firmware (TCP/IP)" to open the "Update CPU Firmware" interface.
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1. Update firmware online

1. Select firmware

» EETCPURNS:

EETEIHE]

LFikEA:  FW = V3 10, CTMC-216-2AE3E-0X40 EHICHE S
g
® MEERT#H
O MBS

(I

AfHE
2023-07-06
2023-08-03

MIFRTI
TF
BERE
B#FIE: [192 168 .1 . i%00: 20000

BH=mblE

2. Select "Download from the Internet” in the "Update CPU Firmware" interface, click "Check for Available
Updates"”, and the information window will display the firmware available for the current PLC, as shown in
the following figure. Select the firmware to be updated and click "Install", and the firmware will be
automatically downloaded from the Internet.
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* EIFRCPURNE
EETENE )
HEifA: F¥ = V3. 10, CIMC-Z16-ZAE35—0N40 ERCER RS
br ALY
® MNEBERTH
O MIESTHH

MEBFIT#,

B -

MLFB A BH

REA |52

2 van WhhE, B, 2023-08-03

AT
1
BiERE
Sk |192 JEE L1 I O |z0000

AR

3. After the download is complete, the following pop-up window will appear. Select "Yes" and the CPU will
automatically load the firmware.

B x|
% 25 PLC H STOP &8 ?

~ -

2w =N |

4. Waiting for firmware to load.

68



M226ES motion controller user manual

* EECPURNE

SAEER

SRR T e [EmerE S
prlli

® NEBERT#

O MIEEATH

MEEFA T3

-

EFHER:

MABERITH
17
RiZE0
B+5RIF: |192 (s 1 ! i%0:  [zo000

BH=milFE

5. After the firmware is loaded, the following prompt will appear. Click "OK". Attention, do not operate or
disconnect the power supply of the PLC before the automatic restart is completed!
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SRiEAERE
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® WEERTEH
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2, Update BIOS

1. As shown in the figure below, select the BIOS to be updated (the program to boot the firmware) and
click "Install". The BIOS will be automatically downloaded from the Internet.
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SAEEER
LHEihRd: FW = ¥3.10, CTMC-216-2AE35-0X40 REICHUE s &
priil
® WEBERTEH
O MIFRFTHITH

MEREFIT 3

teERIAEHK

AfHB
2023-07-06

MIESSTH
IH
BiziEE
BiRIr: 192 . ) #0: |zoo00

EHiERsE

After the download is complete, the following pop-up window will appear. Select "Yes" and the CPU will
automatically load the BIOS.

0 SEEESPLCH STOP &7

| 2w

Waiting for BIOS to load.
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r EECPUENE
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After BIOS loading is complete, the following prompt will appear. Click "OK". Attention, do not operate or
disconnect the power supply of the PLC before the automatic restart is completed!
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This chapter provides a detailed introduction to the various functions of

M226ES and provides specific examples in conjunction with the software.

Ogo ooy o g o
ol KGN BN EAE ESE B

UDP_PPI communication
Modbus TCP communication
CANfree communication
EtherCAT communication
Socket communication

Example of Siemens S7 protocol master-slave communication
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5.1 UDP_PPI communication

This section will demonstrate the detailed operation steps of UDP_PPI communication (Ethernet
communication port) through a specific example.

In the UDP_PPI communication network, when the CPU acts as a slave, communication is independent of
the entire large cycle, that is, receive and return. When the CPU serves as the main station, it is controlled
by user programs for transmission and reception.

M226ES can serve as a master or slave, using network read and write commands
UDP_NETR/UDP_NETW or NETW/NETR to communicate with other devices within the local area
network through UDP_PPI. Meanwhile, HMI can also serve as the UDP_PPI master station, with
M226ES as the slave station for UDP_PPI communication.

Tips
N ! . . . .
(Y- Please refer to the MagicWorks PLC User Manual for instructions on how to use the UDP read-write
command wizard. For relevant manuals and library files, please visit the official website of

COTRUST at: https://www.co-trust.com

5.1.1 Example components

Table5-1 Example components of UDP_PPI communication

assembly function

Programming Install MagicWorks PLC software (V2.29 and above) to configure, program, and debug

equipment
PG/PC the PLC
Two M226ES, one serving as the UDP_PPI master station and the other as the
PLC UDP_PPI slave station, communicate with each other through the EtherNET interface for
UDP_PPI communication
Standard -Connect the main station with programming devices
Ethernet cable -Connect UDP_PPI master station and UDP_PPI slave station

5.1.2 network connections

1. Connect the programming device to the main station using a standard Ethernet cable, and program the
UDP_PPI main station through the programming device:

UDP PPI

CcoTRUST x % VANV OVY NNV

= —
MagicWorks PLC I ﬁ]lj

Fig5-1 UDP_PPI communication connection

2. Connect the UDP_PPI master station and UDP_PPI slave station using a standard Ethernet cable. The
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UDP_PPI master station performs write operations to write data from a specified address to the UDP_PPI
slave station, and then reads data from the slave station through UDP_PPI to achieve UDP_PPI
communication

UDP PPI

Fig5-2 Communication between main stations

5.1.3 Operation steps

Step 1: Connect the cable
Connect the PC, UDP_PPI master and slave stations using standard Ethernet cables.
Step 2: Set up communication

Create a new project in MagicWorks PLC, add PLC stations to the project, and connect M226ES to the
PC for communication.

Step 3: Program the UDP_PPI master station

Taking UDP network read and write as an example, you can perform network read and write operations on
UDP_PPI master station through one of the following two methods.

1. Program UDP_PPI master station through UDP network read and write commands
UDP_NETR/UDP_NETW

Table5-2 TABLE parameters for UDP_NETR/UDP_NETW instruction:

bit7 bit6 bit5 bit4 bit3~0 Byte offset

D 0 E 0 error code 0
The first byte of the remote station IP address 1
The second byte of the remote station IP address 2
The third byte of the remote station IP address 3
The fourth byte of the remote station IP address 4
Port number high byte 5
Low byte of port number 6
The first byte of<l, Q, M, V, DB>(4 bytes in total) pointing to the target area pointer of 7
the remote station
The second byte of the pointer to the target area of the remote station 8
The third byte of the pointer pointing to the target area of the remote station 9
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The fourth byte of the pointer to the target area of the remote station
Data length
Data byte O

Data byte 1

Data byte 199

D: Completed (function completed), O=incomplete, 1=completed
A: Active (function joined), O=non active, 1=active

E: Error, O=no error, 1=error

10

11

12

13

211

The lower four bits of the first byte in the TABLE parameter table are error codes, defined as follows:

error code describe

0 No mistake

1 Timeout error. Remote station does not respond

2 Receiving error. There are checksum, frame, or checksum errors in the response

3 Offline error. Conflicts caused by duplicate station addresses or faulty hardware

4 Queue overflow error. More than 8 UDP_NETR/UDP_NETW boxes are activated

6 lllegal parameters. The UDP_NETR/UDP_NETW table contains an illegal or invalid
value

7 No resources available. The remote station is busy (uploading or downloading
sequences)

8 7th layer error. Violation of application protocol

9 Information error. Data address error or incorrect data length

Network 1: Write 200 bytes of data from the UDP_PPI master station (starting address: VB312) to the

UDP_PPI slave station (IP: 10.1.3.251, starting address: VB101).
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BigFMUP PPIEES. » MESIPMAL: 1001, 3,251, 880 2000

IR 1 EWE 200 B ik (B HALTRL01)
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N EHO it EHO H
21w ot | vesas s51d1n vt | vEsng
VW MOV_IW
EH EHO it EHO ﬁ
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Network 2: Read 200 bytes of data from UDP_PPI slave station (IP: 10.1.3.251, starting address: VB101)
into UDP_PPI master station (starting address: VB22).

SMO.E

WOV B MOV _E
EW EHO EW END H
10dw o1 1 1w oTfveLe
WOV _E MOV _E
N EHO W END H
3w ouTpvE13 251d1F ouT | vE14
Wov ¥ Wov_o
EW EHO EW END H
soo00{IH ouTwis sYEIDI{IF oo
WOV _E UDE_RETR
N EHO W END H
zo0d1w OUT pvEz1 TAELEfVE1D

2. Program UDP_PPI master station using the NETR/NETW-UDP command wizard

Expand M226ES in the project tree, select "Wizard" in the sub options, and then double-click "NETR/W-
UDP Wizard" in the workspace on the right to open the wizard dialog box. You can then gradually
configure the NETR/NETW-UDP command wizard. After configuration, call the FC in OB1 network, as

shown in the following figure:
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5.2

i1 STL/LAD - [OB1(=f2F) -- Project1\PLC2]

B-%90% ¢vY -5 pe BRBAa8 606

& x v @ &0
~ i TEmP

s

TFER EEE

IN

TEMP
TEMP
TEMP
TEMP

BOOL

T FCO MC_MoveRelative
T FC1 MC_ MoveSuperimpos...
|j:r FC2 NETRWUDP EXE_Slave0 .|.

HETRWUDE_EXE_Slave(:FC2
EX

CyoleTime Donef??. 7
Exrorf??. 7
ErrorStepper?

ErrorCodef7797

After completing the program editing according to method 1 or 2 above, compile and download the

program to the UDP_PPI main station device (which must be called using SM0.0).

Step 4. UDP_PPI master station and UDP_PPI slave station interconnect and communicate

1) Connect the power supply to the UDP_PPI master and slave stations.

2) Connect the EtherNET communication ports of the UDP_PPI master and slave stations using standard
Ethernet cables, and then they can perform UDP_PPI communication.

If you want to configure multiple read and write operations, it is recommended to use the Modbus UDP
wizard of MagicWorks PLC. For specific operations, please refer to the MagicWorks PLC User Manual on

the official website of COTRUST.

5.1.4 UDP_PPI communication slave address mapping

UDP_PPI communication uses ordinary network read-write, and multiple registers can be configured

during read-write operations, mapping from station address to direct mapping.

Modbus TCP communication

This section demonstrates the detailed operation steps of Modbus TCP communication function through a

specific example.

In Modbus TCP communication networks, the CPU acts as a slave and communication is independent of
the entire large cycle, i.e. receive and return. The CPU serves as the main station, and its transmission

and reception are controlled by user programs.
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When using the EtherNET communication port of M226ES for Modbus TCP communication, no
configuration is required to achieve Modbus TCP communication. If you need to change the IP address,
please refer to section 4.2.3 to modify the IP address in the system block. When M226ES communicates

with other slave stations as a Modbus TCP master, it is necessary to use the Modbus TCP wizard or

Modbus TCP single read/write command library to configure the master station communication. The

Modbus TCP communication port number is fixed at 502, and the port number is configured in the wizard.
Tips

.\@'. Please refer to the MagicWorks PLC User Manual for instructions on using the TCP Read/Write

Command Wizard. For relevant manuals and library files, please visit the official website of
COTRUST at: https://www.co-trust.com

5.2.1 Example components

Table5-3 Example components for Modbus TCP communication

assembly function

Programming Install MagicWorks PLC software (V2.29 and above) to configure, program, and

gcglg(r:nent debug the PLC.
This example uses two PLCs, one as a Modbus TCP master and the other as a
PLC Modbus TCP slave, for Modbus TCP communication through the EtherNET
interface.
Standard Connect the main station with programming devices. Connect Modbus TCP master

Ethernet cable and Modbus TCP slave.
5.2.2 network connections

Connect the programming device to the master station using a standard Ethernet cable, and then call the
CT_Sodbus TCP library instruction provided by COTRUST on the programming device to program the
Modbus master station:

s

Modbus TCP

= —
MagicWorks PLC

Fig5-3 Modbus TCP communication connection

Connect Modbus TCP master and Modbus TCP slave using standard Ethernet cables. The Modbus TCP
master performs write operations, writes data from a specified address to the Modbus TCP slave, and
then reads data from the slave through Modbus TCP to achieve Modbus TCP communication
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Modbus TCP

Fuh

Fig5-4 Communication between master and slave stations

5.2.3 Operation steps

Step 1: Physical wiring
Connect PC, Modbus TCP master and slave using standard Ethernet cables
Step 2: Set up communication

Create a new project in MagicWorks PLC and add a PLC station to the project. Refer to section 4.2 to
establish a communication connection with the PLC master station.

Step 3: Program the Modbus master station

1) In the MagicWorks PLC program block, program the Modbus TCP master station (communication can
be configured through the Modbus TCP library or Modbus TCP wizard, and in this example, the Modbus
TCP library is used for programming). The following instruction is the "MBTCPs_EXE" library instruction in
the " Ct_Mbus_master_tcp_single " library file:

BEIHE
Pl 1 Ped i ¥ B

FdsEE 3 MODEUS_TCRE3AH120-0-3148 ( MVBOFIE) S A
MODEUS TCE ML (IP: 192, 168, 1. 100} fRi&HhtA40001H— B RS

SMo. METCES_EXE: FCO
EN

—

1924
1654

—

1054

40001+

SV EO+

I Fun

4CmdTnd”

Slavel”
Slavel”

Slavel”

S EN

Remote”

JCount

Lacall”

Domne
Active

Error

45lavel” ErrorD”

RO, 1
FMO. 2
RO, 3
FYE100

If you want to configure multiple read and write operations, it is recommended to use the Modbus TCP
wizard of MagicWorks PLC. For specific operations, please refer to the MagicWorks PLC User Manual on
the official website of COTRUST.

2) After programming is completed, compile and download the program to the Modbus TCP master device.
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Table5-4 Definition of the "MBTCPs_EXE" library instruction:

Symbol
RUN
Cmdindex
SlavelP0O
SlavelP1
SlavelP2
SlavelP3
RW
RemoteAddr
Count
LocalDataPtr
Done
Active
Error

ErrorCode

IN/OUT dliia notes
type

IN BOOL  Communication start bit, please use edge trigger

IN BYTE The sequence number for calling MBTCPs_EXE must not
be repeated at any point, with a range of 1-255

IN BYTE The first byte of the slave address, for example, if the
slave address is 192.168.1.202, the first byte is 192

IN BYTE  The second byte of the slave station address

IN BYTE  The third byte of the slave station address

IN BYTE  The fourth byte of the slave station address

IN BYTE Read/write flag, read=0. Write=1

IN DWORD @ Remote data address (such as 40001)

IN WORD Number of read-write units, effective range: 1-120 words

or 1-1920 bits
IN DWORD | Local data pointer (such as&VBO0)

Complete bit, O=not yet completed or not started.
1=Operation completed

Activation bit, O=not activated or completed. 1=Operation
activated and not completed

ouT BOOL
ouT BOOL

ouT BOOL Error bit, 0O=no error, 1=there is an error

Error code, valid when the completion bit is 1, details are

OUT BYTE shown in the table below

Table5-5 The definition of the error code at the output of the Error Code is as follows:

error code

0

10

11

explain
No errors
The number of connections has reached its maximum value
Establishing connection
Receive timeout, no response from the slave station
The requested parameters are incorrect
Instruction not enabled
The connection is busy (such as activating multiple MBTCPs_EXE simultaneously)
Response error
Failed to create connection
Connection already exists
Connection does not exist

Unplug the network cable

Step 4: Modbus TCP master and Modbus TCP slave interconnect for communication

When configuring Modbus TCP slave, the slave IP must correspond to the IP programmed by the master.
To change the slave IP, open the system block in MagicWorks PLC and modify the IP address, as shown
in the following figure. In addition, when conducting ModBus TCP communication between PLCs, the
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slave port number is fixed at 502, which is the default specification of the system.

& = TCE/IF 3R0
0 &EEsn TEREEAILREEET P B CRTE BISROSE -
H :;m&as BikE
0 su= I
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O BRdiizs HERETER I it
0 &=aE WEER:  |CTET-2IY
0 em BE=
0 LED EE Tl |:| BEES3EE: | mico. co—trust. com
0 sFEtsE
= I E
fod3x : |:| ERRRES S, | nico co—trust. com
4] it
SRR T RS S L
TR TR DS AREESHE WD [eeeesees
Lt S
mm o e [ Wi [eeesssee
R EE [ ]
RS AT AR E - | m= || oo || z2p7m || =@ |

Fig5-5 System Block Settings

Step 5: Debugging

After following the above steps in sequence, connect the Modbus master and slave stations using a
standard Ethernet cable, and then read the 120 data starting from 40001 from the Modbus TCP slave
station through the status table of MagicWorks PLC software. If the content of this segment is consistent

with the data in the corresponding memory of the Modbus TCP master station, it indicates successful

Modbus TCP communication.

5.2.4 Modbus TCP Slave Address Mapping

Modbus addresses typically consist of 5 or 6 character values containing data types and offsets. The first

or two characters determine the data type, and the last few characters are a corresponding value that

matches the current data type.

Modbus TCP slaves support the following addresses (M-zone addresses are internally defined and only

support being accessed as slaves):

Table5-6 The slave address mapping corresponding to the TCP protocol

Modbus slave address

000001

000002

000003
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5.3

008191

008192

010001

010002

010003

018191

018192

020001

020002

020003

028191

028192

030001

030002

030003

034096

040001

040002

04xXXXX

CANfree communication

Q1023.6
Q1023.7
10.0
0.1

10.2

11023.6
11023.7
MO0.0
MO.1

MO0.2

M1023.6
M1023.7
AIWO
AIW2

AlwW4

AIW8190

VWO

VWO0+2

VWO+2 X (XXxX-1)

This section will demonstrate the detailed operation steps for implementing CANfree communication

(Ethernet communication port) through a specific example of a charging station.

When conducting CAN communication, the controller needs to call the CAN communication command

library to select the CAN communication port, complete the transmission and filtering of CAN

communication message data. The CPU needs to be connected to a third-party charging module (CAN

port) when implementing charging station applications.
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5.3.1 Example components

Table5-7 Example components of CANfree communication

assembly function
Programming
equipment Install MagicWorks PLC version 2.28 and above, program and debug M226ES.
PG/PC

Master station,

slave station Two M226ES, one as the master station and one as the slave station.

Two CAN expansion boards, one of which can provide one CAN communication port.
Expansion board The specifications of the expansion board can be found in section 7.6.8 CAN
expansion board specifications

5.3.2 network connections

w2 24V DCHE IR

MagicWorks PLC

K& CANY B4R i
=+
A . hd M+ T L H

L

CTH2 CAN-01S2{EB

WL 2%

0o00o0
ocoo0o0

T
Sooooooo)

(L L LT

CTH2 CAN-01S2-EB

PWR|

—

0000
0000

M &CANY B4R \
__ 24V DCHLR *

5.3.3 Operation steps

Step 1: Connect all devices

Refer to the above network connection for system wiring:
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1) Connect the programming device to the CPU M226ES using a standard Ethernet cable.
2) Connect two CAN expansion boards using twisted pair cables.
3) Check the wiring and ensure it is correct before connecting the power supply.

Step 2: Communication between the main station and programming devices

1. Open the MagicWorks PLC software, create a hew project in MagicWorks PLC, keep the computer and
PLC in the same network segment, open the communication interface, and click on Set PG/PC interface.

Hiht

ng TCP/IP -= Realtek PCle GbE Fam...
4 72020066520 =Hl: DZ-20200868520

7 WERER

ISELE: 152 168, 1. 204 20000 c &
PLCHERL: CPU MZZEML EEL 02. 01
RN RFRE
psEES

00 CTH300/200 Local (TCE/IF) —> Realtek FCIe GBE Famil

Hhis:  TCRAIE

Fetip 1= v

=

2. Select 'CTH300/200 Local (TCP/IP)' and then confirm.

FzFAIEFFifiols :

MagicWorks PLC —» CTH300/200 Local (TCEAIF) -
(Standard for MagicWorks PLC)

RO E:

CTH300/200 Local (TCE/IE)

PC/PPI Cable (PPI)
CP6451-yMPI (TCP/IP)
CP6453-R5485 (TCP/IP)
CTH300/200 Local(TCP/IP)
CTH300/200 Remote 1Net (TCP/IP)
CTH300/200 Remote MiCo (TCP/IF)

(B IdcTHI00,/ 200 RERI L A O R PLOERIZ R R )

Lome || Bl || mmy |

3. Double click to refresh on the communication interface, and M226ES will appear. Click M226ES to
confirm.
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4. If MagicWorks PLC cannot find M226ES, please first check if the wiring is properly connected, then
check the communication parameter settings, and repeat the above steps. After establishing
communication with M226ES, set the computer IP to be in the same network segment as M226ES, but the
two IPs cannot be the same. The specific process of setting the computer IP is as follows:

1) Turn on the Ethernet properties of the PC,

2) Double click on the Internet TCP/IP protocol,

3) Change 'Automatically obtain IP address' to' Use the following IP address', and then fill in '192.168.0. X'
in the IP address.

| i |

1Pv4 EIE: IEE

1Py =i & Realtek PCle GbE Family Controller
IR
, 24
St
. A= Ed =) i :
= FARAO) MERET S, NENTESE P BE, S, FEEN

T Microsoft M#EE~E R RALREESE PR
T Microsoft REEHISTFHTEINIEE
’3]? Mpcap Packet Driver (NPCAP)
1 Qos BEEEIIES 2 O BIRE PO 3
(w R TEAY IP #BHHS):

1P HatiE(1): 192 .168 . 0 . 100

2 PROFINET 10 protocol (DCP/LLDP)

» Microsoft LLDP ﬁﬁ‘}a’ﬁ?ﬁﬁ R (U): 255 .255.255. 0
: 36,953,356,1 P y/ : . . .
FW EEEN)... =) EUARER(D) \—‘

Bz —

i
E5EEE DNS RS2 (B
| OEEe) || OFE0 | smssniineme mil. 22 o e
FEREEERNE R, © GEFREY DNS BSEIILE):

I: mEERnaa=t(h

[ m= |[ == |

Step 3: Call the CAN communication instruction library canfree_ib (v1.3) for programming
Open the program block and call the CAN communication instruction library for programming.

1. Select Channel 1 (CAN1) with a baud rate of 125kbps and Extended Frame Mode 1.
¥ EtRiAEL . R 120k HRENE

aMD. 1 CanInit:FCO
| EX

JChannel Err | VED
4Baud
IMade

[P N

2. The CANL1 port of the main station sends an 8-byte message starting from VB200 (frame ID 16 #
1808FF83). Sending data larger than 8 bytes will result in unsuccessful transmission.
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SHO. 0 CanSend: FC1
} EN
04Chanmel StalvEl
16#1805FF5534FrameID ErrfVvEZ
Sq4Datalen
&VE200]SendF tr
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3. Receive messages from the CAN1 port and place them in the 8 bytes starting from VB2500. The

received frame ID is placed in VD31.

=
&Y BB 00
MO, 24

Charmel DatalentVE30
FevPtr FrameIDRVDS1
Enable StalVvE3S

ErrpVE3S

—IkFg 3

CANz O 3R 2 H A TE MVEZE00 35 A8 =T 4 » EWRIMHIDRITEVD31
M0, 0 Canfov : FOZ

—1 | =

4. Filter the data received by CAN1 port, except for frame ID messages starting with 18, and filter out

other frame ID messages.

SMO. L

=2
164#1303FF334
LEe#FFO000004

CanFilter:FC4
EH

Channel
In
MLSE

5. Enable and schedule data transmission and reception operations.
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After saving the project, select the menu item "PLC" ->"Compile" ->"Download" to download the program
to the PLC.

5.3.4 Detailed explanation of canfree_ib (v1.3) command

CANInt (CAN initialization)

Instruction Name: CANInt

CanTnit:FCO
4EH

JChannel Err}
4Eaud
JMode

Function: Initialize CAN free port.

Parameter Description

Parameter | Input/outp Numerica

Name ut e | Range Sl
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EN IN BOOL
Channel IN BYTE
Baud IN BYTE
Mode IN BYTE
Err ouT BYTE

CANSend (CAN Send Data)

Command Name: CANSend

CarSend:FC1
+4EH
4Channel Stal
4FrameIl Err}
4Datalen
ASendPir
4Enable

Function: CAN sends data.

Parameter Description

Paramet Input/out type
er Name put

EN IN BOOL
Channel IN BYTE
FramelD IN DWORD
Datalen IN BYTE
SendPtr IN DWORD
Enable IN BOOL
Sta ouT BYTE
Err ouT BYTE

0-1

0-7

0-1

0-4

CAN channel selection
0: Channel 0 (local)
1: Channel 1 (expansion board)

Baud rate

0(1MHz); 1 (800kHz); 2 (500kHz); 3
(250kHz);

4 (125kHz); 5 (50kHz); 6 (20kHz); 7 (10kHz)

frame format

0: CAN_Standard Frame

1: CAN_S Extended Frame

Error code, please refer to the Err error code definition for
details.

0: No error

4: Parameter error

Enable this command, set Enable to 1 to send once

Numerica -
| Range P
CAN channel selection
0-1 0: Channel O (local)

0-1

1: Channel 1 (expansion board)

Frame ID for sending data

Frame length for sending data

Send data buffer pointer

Enable position

Sending status (0-incomplete, 1-completed)
Set 1 upon completion of sending, automatically clear
0

Error code, please refer to Err error code definition
for details

Local CANO/CAN1 channel: 0- No errors. 1. Sending
timeout. 4- Parameter error

CAN expansion board channel: 0- No error, 2-
Sending buffer is full
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CANRcv (CAN receive data)

Instruction Name: CANRcv

CanBew: FCZ2
4EH

JChanne]l Datalenf
4Enable FrameIDf
JRevEty Stal

Errf

Function: CAN receives data. After receiving the data, it will be filled into the receiving buffer, and the
receiving instruction is used to query whether there is data in the receiving buffer. Set Enable once to
query the receive buffer.

Parameter Description

Paramet | Input/out Numerical .
er Name put type Range Bl
EN IN BOOL - -

CAN channel selection
Channel IN BYTE 0-1 0: Channel 0 (local)
1. Channel 1 (expansion board)

Enable IN BOOL Enable position

RcvPtr IN DWORD -- Receive data buffer pointer

FramelD ouT DWORD - Frame ID of received data

DatalLen ouT BYTE -- Frame length of received data

St ouT BYTE 0-1 Receiving status: 0- Receiving incomplete 1-

Receiving completed

Error code, please refer to Err error code definition
for details

0: No error.

3: The receiving buffer is empty

Err ouT BYTE 0-4

CAN data structure

Frame ID Frame length len<=8 Frame Data

4dbytes lbytes 8bytes

CANFilter (CAN receive data message filtering)

Instruction Name: CANFilter

CanFilter FC3
+4EH

4Channel
410
AMASE
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Function: CAN receive data message filtering. If only CAN messages with specific frame IDs are received,
filtering instructions can be called. If the program does not call the filtering instruction, the default filtering
ID and mask are both 0, which means it receives any CAN message.

Parameter Description

Paramete  Input/out tvpe Numerica
r Name put yp | Range

explain
EN IN BOOL - -

CAN channel selection
Channel IN BYTE 0-1 0: Channel 0 (local)
1: Channel 1 (expansion board)

ID IN DWORD The ID of the data message to be received

MASK IN DWORD -- Mask control of ID

CanRcvVN (receiving multiple frames of data)

Instruction Name: CanRcvN

CanBewH:. FC3
-EH

4Channel Out_Fa™
4In _Fac” Stal
4BewPir Errf
4Enable

Function: Read several frames of CAN data, output the actual number of frames of CAN data, store them
in sequence in the buffer memory, offset by one frame with a 13 byte offset

Parameter Description

Parameter Input/out Numerical .
Name put type Range SR
EN IN BOOL -- -

CAN channel selection
Channel IN BYTE 0-1 0: Channel O (local)
1: Channel 1 (expansion board)

In_packets IN BYTE Set the frame rate for a single reception
RcvPtr IN DWORD Receive data memory address

Enable IN_OUT BOOL - Enable position

Out_packets ouT BYTE The actual number of frames received

Sta ouT BYTE 0-1 Receiving status: 0- Incomplete. 1- Complete
Err ouT BYTE 0-4 Error code, please refer to Err error code

definition for details

Err Error Code Definition
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Incorrect

coding definition
0 No errors
one Send Timeout
two Buffer full (sent)
three Buffer is empty (receive)
four Parameter error
five CANopen protocol reuse conflict

5.4 EtherCAT communication

This section will demonstrate the EtherCAT communication function of M226ES through a specific
example.

5.4.1 Example components

2%5-1 Example components of EtherCAT communication

assembly function
Programming Install MagicWorks PLC software (V2.29 or higher) to configure, program, and
equipment PG/PC | debug M226ES.
M226ES main The CPU executes user programs and communicates with other nodes in the
control module Ethernet network through Ethernet interfaces.
EtherCAT Slave :
Device A4N servo drive.
A4N servo motor Connected to A4N servo drive.
2 standard network Connect M226ES to programming devices
cables Connect M226ES to A4N servo drive
Encoder cable Connect A4N servo driver and motor

5.4.2 network connections

[EOTRUST

EtherCAT

[EXEPRPEAAAEEER oman

MagicWorks PLC

EtherCAT
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5.4.3 Operation steps

Step 1: Wiring

1) Connect PC to M226ES using standard Ethernet cable

2) Connect M226ES to A4N servo drive using standard Ethernet cable
3) Connect A4N servo drive and motor using encoder cable

Step 2: Set up communication

Create a new project in MagicWorks PLC, add M226ES station to the project, and then refer to section 4.2
to establish communication

Step 3: Perform hardware configuration in MagicWorks PLC

Click to select the M226ES site in the MagicWorks PLC project view, and then double-click the hardware
configuration icon in its right-hand work window to E¥ enter the hardware configuration interface.
1) In the hardware configuration interface, expand the device directory to add the CTH200 CPU to the

rack, then double-click the inserted CP200 to open its properties dialog box, select the "EtherCAT" tab in
the left column, and check "Enable EtherCAT Master Station Function" to enable the EtherCAT function.

%— CPU EtherCAT
SERTE A R S T OV AR ther CATR FE IAYE 3o
0 CANopen =iz _
[0 ProfinetisE =
EET N
ASEIRU-100 i) 2 0
] gAns
O BEE0ss
Elzzin] 1 o us
mESH T BN Do [ ms [ mm |

Expand the EtherCAT node in the device directory tree, open the slave node, select the slave device
model A4N that matches your current actual device, drag and drop it into the EtherCAT bus area of the
configuration interface, and the slave will be successfully added.
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> m = P 8 A

BEEFT
T |

o) 358 > M CANopen
m .ii—:—:—:—:—:—:—:—:—:—:M e . EtherCAT

\ v [ Slave
HErZIEtherCAT BUSTE — B A3N EtherCAT V1.10

(N 22N EthercaT vi20]

B EtherCAT Slave

B H1A EtherCAT Drive...
~ M CO-TRUST 200

A 3 cpu 200
3 FM 200

>

>
F\F\Etherm BUS > (3 INT 300
F=ID > (3 PWR 300

e MW WP

3) Double click the A4N slave icon on the EtherCAT bus to bring up the EtherCAT configuration dialog box
as shown in the following figure. For specific parameter configuration, please refer to the following
description. Select 'Enable Expert Settings' to configure expert process data.

"5 EtherCAT BBEER

[

ik | EsdE | maedr | 1o st | s |
: (2 o3& [HIA EtherCAT Drive(CoE) ¥1.00 | 332680 [HIA EtherCAT Drive(ToE) V.00 | [] TEMMIA

[ 4& M
L 4eE=mIn
SRR
[w] Svmen
BT A (us)
TR (us)

[] Svnel
fEITATE (us) |2000
TRt El fus) |0

| owE || mE || zmon |

€ Expert Process Data tab

Select input/output through synchronous management, then check the required input/output group in PDO
allocation, select the corresponding group in PDO list, and finally add or remove parameters for the group
in PDO content.

95



Communication Use Cases

"1 EtherCAT B2

M | ETEsE | dEsuR | SEhes | Lo me | @R |

FIOFIE

K xE &3l =12
MBoxOut [1] 1621600 Outputs
MEBoxin 2 16#1601 Outputs
Qutputs

3 16#1602 8 Qutputs
4 16¥1603 Outputs
5 16#1A00 Inputs
6 163#1A01 Inputs
7 16#1A02 Inputs
8 16#1A03 Inputs

<] |

FIOATER FIOMES 16#1600

1 [v] 16#1400 3l

2 16#1A01 exclude by 16%1a00 IEI 16£6040:0 Controlword

3 16#1A02 exclude by 16#1a00 2 16#607A:0 target position
4 [ 16#1A03 3 16#6071:0 target torque
4 16%#607F:0 max profile v...
5 16#60FF:0 target velocity
6 16#60B8:0 touch probe f...
7
a

16#6060:0 Meode of ope...

<l

¥ ERETaE omE || mmoo |

To add variables to a specific PDO parameter, select the parameter, right-click in the PDO Content area
and select "Insert". The settings window for adding variables will then appear. Select the variable you want
to add and click "OK", as shown in the following figure:

FIFESI EiF i)

> 16#1600:0 DO RxPDO-M... DT1600

> 16#1601:0 DO RxPDO-M... DT1600
16#1602:0 DO RxPDO-M.., DT1600
16#1603:0 DO RxPDO-M... DT1600
16#1A00:0 DI TxPDO-Map DT1A00
16#1401:0 DI TxPDO-Map DT1A00
16#1A02:0 DI TxPDO-Map DT1A00
16#1A03:0 DI TxPDO-Map DT1A00
16#1C12:0  RxPDO assign DTiIC12

16#1C13:0  TxPDO assign DTiC13
16#1C32:0  SM output pa... DTi1C32
16#1C33:0  SM input para... DT1C33
16#2046:0 70JO INT
|18#205F:0 95 1st internal... INT
16#2060:0 96 2st internal... INT

T T -E . DT i tami 1 DAL LBIT

ZFR |95 lst internal speed
%3 |164208F F%3| [1e40
$iiR2E | TN firfrE |18

€ /O Mapping tab

The successfully configured I/O parameters will be displayed in the I/O mapping, and double-click the
address column to edit their address.
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| wat | ExdEsds | HEsEE | mehedr | o as | El |

E=ti ek =i #E oEEE E
16#205R0  Outputs (95 1st internal speed) V48 INT output
16#56040:0  Qutputs (Controlword) Vo UINT output
16#607A:0  Cutputs (target position) Ve DINT output
16#6071:0  Outputs (target torque) Vo INT output
16#607R0  Qutputs (max profile velocity) vsa UDINT output
16#60FF:0  Qutputs (target velocity) V2 DINT output
16#60B8:0  Qutputs (touch probe function) V6 UINT output
16#6060:0  Qutputs (Mode of operation) vi8 INT output
16#6041:0  Inputs (Statusword) V20 UINT input
16#6064:0  Inputs (position actual value) Va2 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 posl pos value) V36 DINT input
16#60BB:0  Inputs (touch probe posl neg value) V40 DINT input
16#60FC:0  Inputs (Digital input) V44 UDINT input

<| [>

DI

BRLFEE [ | ms | [ zme |

Click the monitoring button in the "I/O Mapping" tab of the EtherCAT configuration dialog box to ~lstart
monitoring the configured parameters. Then enter the parameter values in the "New Value" column, and

finally click the write button Sto successfully write the new values.
Step 4: Import third-party slaves
If a third-party EtherCAT slave is selected, the corresponding XML device description file needs to be

imported first. Taking the Omron R88D-KN series servo as an example, please follow the steps below to
import its XML file:

€ Open "Hardware Configuration" ->"Tools" ->"Import EtherCAT XML File (X)" under Configuration
Engineering, and the following interface will be displayed:

E% S\ EtherCAT XMLIZHE 7] %]

PR i |

#l- Schneider ...

PRSI AE LEC
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€ Click on 'Select File' in the opened window and select the XML file in the corresponding storage path.
The following window will pop up:

E% S FEtherCAT XML 2%/
OMEOH Corperation 7 A R -#Egh=it

=R i -
1 EREBBD-KMASL-ECT G5 Series ServoDrive/... | #x00000..

2 |RBEBD-KMNOIL-ECT G5 Series ServoDrive/.,  #x00000..
3_ REBD-KMNO2L-ECT G35 Series ServaDrive/..  #x00000..
4_ REBD-KNO4L-ECT G35 Series ServaDrive/..  #x00000..
5 |

RE88D-KMNO1H-ECT G5 Series ServoDrive/.. #x00000..

A I RERAN-KMNNIH-FCT (35 Series Rﬂr\rrnrium"... #0000~
4 b

H#5E EIH

€ After clicking "OK", the added XML file and its manufacturer will be listed in the previous interface:

E% SAEtherCAT XMLIZE 1 x|
25 RIS I |«
+iCo-Trust

+- Schneider Electric

-l- OMRON Corporation 7 L.
R880D-KNASL-ECT G5 S... #x00000001 #x00020001
REBD-KNO1L-ECT G5 S... #x00000002 #x00020001
REBED-KMNOZL-ECT G5 5... #x00000003 #x00020001
REBD-KNO4L-ECT G5 S... #x00000004 #x00020001
REBD-KNOIH-ECT G5 S... #x00000005 #x00020001
RE8D-KNO2H-ECT G5 S... #x00000006 #x00020001
REBED-KMNO4H-ECT G5 S... #x00000007 #x00020001
REBBD-KNOBH-ECT G5 S... #x00000008 #x00020001
REBD-KN10H-ECT G5 S... #x00000009 #x00020001
REBED-KMN15H-ECT G5 S... #x0000000A #x00020001
REBBD-KNZ20H-ECT G5 S... #x00000056 #x00020001
REBD-KN30H-ECT G5 S... #x00000057 #x00020001
REBED-KMN30H-ECT G5 S... #x00000058 #x00020001
REBBD-KNT5H-ECT G5 S... #x00000059 #x00020001
RRAM-KMNI15NH-FIrT <5 FHNNNNNNGS A w201 ﬂ

AR e | mH |

2 After clicking "OK", the relevant servo will be included in the EtherCAT slave list, and the window
will display the manufacturer and related information of the product. Click "Finish" to end the import
operation, and then users can configure and call third-party slave stations according to their actual needs.

(Y. Tips
@ The status of EtherCAT can be checked by viewing the EtherCAT registers SMB2390~SMB2417.

5.5 Socket communication

This section introduces socket communication through a specific example. The specific steps are as
follows:

Step 1: Add Library Files
Select "File" - "Add/Remove Library" in the project manager interface or programming interface, and click
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"Add" in the pop-up window to browse to the storage location of the library file:

XED | #8E BAO PCE IEOD =EEUM
B Q).
g

SiFEAA)..
i =

BETBW.
SR,
| mumeEw..

Find the library file "ct_stocketw_1_1. ctmwl" as shown in the following figure, click the "Open" button,
and then click "OK".

[ eEEEmeE

4 <« MagicWorks PLC .. » Lib

mn v FEIH=
I B BHELE

*ﬂi‘gﬁ e CL_ETTIEDS 1 PHULLLITIWI EUITI-ITU-£5 1Wad WALV UTE]
CEF i ct_em231_weight.ctrmwl 2019-10-24 16:33 MagicWork:
3 Fr i ct_ethernet_set_v1.2.ctmwl 2019-10-24 16:33
- i ct_flash_access_lib.ctmwl 2019-10-24 16:33
i% ct_ mbus_master.ctmwl 2019-10-24 16:33
EEs i% ot mbus_master_portl.ctmwl 2019-10-24 16:33
1226 i% ot mbus_master_tep_single.ctmwl 2019-10-24 16:33 MagicWorlk
1227 i% ot mbus_slave.ctmwl 2019-10-24 16:33 MagicWorlkd
V1.0 %% ot mbus slave portl.ctmwl 2019-10-24 16:33 MagicWorlkd
V1.1 ':@ ct_socket_v1_T.ctmwl I 2019-10-24 16:33 MagicWork:
i ct_uss.ctmwil 2019-10-24 16:33 MagicWaork:

078 ebus lib v12.ctmwl 2019-10-24 16:33 MaagicWaork! ¥
m >

o HER

RN ‘ ct_socket v1_1.ctmwl v ‘ *.ctmwl

| 7o || m

After successful installation, you can see the newly added "ct_stocket (v1.1)" under the "Libraries" section
of the program block interface directory tree:
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<
g
it

PID_T(w1.00

canfree lib(v1.3)
motion_ctrl_module_lib(v2.1)
ct_em231_7wa_lib(v2.5)
ct_em231 Twa_d lib(v1.2)
ETHERMNET_SET(v1.2)

USS Protocol Port 1 (v2.3)
sm233_motion_ctrl_lib(v1.0)

el e e e e i e P P P P S P

ct_socket(vl.1)
{] socK Open
{] sOCK Send
{] socK Recv
1] SOCK Close

motion_ctrl_module_lib(v1.8)
motion_ctrl_lib(v1.3)
motion_ctrl_lib(v1.1)
ct_hsp300 _libv1400v1.4)
hsc_300 libv180(v1.8)

Step 2: Program the CPU

1) Create a TCP connection using the SOCK_Open instruction

Click on the Magicworks PLC program block and call SOCK_Open from the socket library to program.

DestlPO: The first segment of the IP address of the corresponding upper computer server (such as 192)

DestlP1: The second segment of the IP of the corresponding upper computer server (such as 168)

DestlP2: The third segment of the IP address of the corresponding upper computer server (such as 1)

DestlP3: The fourth segment of the IP address of the corresponding upper computer server (such as 100)

LPort: Local CPU port number

RPort: Port number of the upper computer

BETE

—Ik% 1 Pod£d # 2t

Mg 20021
B#Fig0: 20010

G, HEEIFML, IPA0E GRS EE—RE

SMO.0
| |

14
192+
1654
14
1004
200214
300104

2004
V0. 0+

S0CE_Open: FCO

EN

SackTy

Done

DestIPD  SockID)

DestIF1
DestIFZ
DestIF3
IPort
EFort
Timeout

Enable

Error|

V0. 1
FYE1O
RIE 1

2) Use send/receive instructions to set the send/receive cache interval.
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SHO. g Lo SOCE_Send: FC1
— | 1 P EN
YE1O§SockID Donefv. 3
#VE100H SndF tr Error{MEQ

2004 Len
20Timeout
v0, 2 Enable

3) Stop connection command, which needs to be executed once when disconnecting and reconnecting.

Y0 & S0CE_Cloze:FCO

— z

VE104S0ckID Done . 7
ErrorfME3

The specific use of instructions can be learned in detail by downloading the Magicworks PLC Instruction
Library Manual from the official website of COTRUST.

Step 4: Use of PLC and testing tools
1. Click on "Create Server" and select the specified IP address.
Specify IP: corresponds to the IP set in the SOCK_Open command

Local port: corresponding to the RPort set in the SOCK_Open command

PE TCP&UDPIE TS — O e

E=EEanEIT WSS

ttp://yahobaby.taobao.com--i§=Yah

C BEO =8N sSOWw #FENH Language

: ﬂﬂmgf= EsE B Q| 2== 2
e

3 x

AR EE

v $&5ETF [192 165 1.100 I

FHRO: [EEE |

~ &g [1o00 PN ST RN

|

2. Click - Start Server

After successful connection, the upper computer displays a green triangle
538 Local(192.168.1.117):30020
> 192.168.1.201:1026

=38 Local(192.168.1.117):30010

»»»»»» P> 192.168.1.201:1025

3. Monitor and send data in ASCLL format for viewing
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P EB -8 XxBE ¢ v BE 0N &6 ¢ D
I it =t hitE it L X
1 VW100 ASCII '$00$00" ] @ % G 2
o Vw102 aBe +0 :W < e @ ze

A VW04 THE +0 201:1025 | 3£ 192.168.1.201:1026 b X
. vwios aue +0

. —SE || BEE| roegsz om0 ns

£ VW200 ASCII 01 . .

W ASCl 02" L | T T RERE T ORRSEEEE s | g
40 VW204 ASCH $00%00
Ma Vw206 ASCII '$00$00" l”‘”z I

an V208 ASCII '$00$00° —

. a5

Attention to socket usage
When using testing tools, the computer IP must be consistent with the server IP.
The PLC network segment must be the same as the computer network segment

3. The port of the server cannot be 502, it can be 20000 like the local port, and must be greater than 0,
ranging from 1 to 65535

4. The server can be connected to an external network. Only IPV4 is supported. In fact, IPV4 is the fourth
version of the Internet communication protocol, not only applicable to the LAN, but also applicable to the
WAN. Can connect to any IPV4 device on the public network that supports SOCKET.

5. A server must exist before opening SOCK - open.

6. Opening the testing software will prompt a firewall asking for network approval, otherwise the server
setup will fail.

7. PLC only supports international code GB2312-80 for sending and receiving
8. The difference between UDP and TCP clients: UDP only handles sending, has small data, and is fast
Client can be 1-on-1, server 1-to-many

9. In case of communication interruption caused by interference or other reasons during the
communication process, attention should be paid to automatic reconnection of the server. The
reconnection criteria (error code not equal to 0, connection number equal to 255) are shown in the
following figure. After communication interruption, reconnection needs to be delayed by about 3 seconds.
If the time is too short, it may also cause the connection to fail.

QIS VESOD  TCHEE MO0 B FE T T3z
I OB I I I TN
0 TON
TP EeER ™ VESOZ 104ET Ims
—] 3 |—
0
VEZ004
== I
755
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5.6

1G5 HEIA SN0 0 SOCK_Open: FCT
™ ;
14SockIy” Done P TCRERES M0, 0
IF1:VEL1TO4DestIF0 SockIDRVE3004
IFZ:VELT14DestIFl  ErrorpH§E{E£5: vESOD
IF3:VELITE4DestIFZ
IF4:VE1T340estIF3
20004 LFort
20004 EFort
2004 Timeout
Mz0. 04Enable
TCPEET " M10. 0 TCPEFFF =" M11. 0
| ¢ (5D

Example of Siemens S7 protocol master-slave communication

M226ES supports Siemens S7 protocol master-slave station function, with Siemens PLC or screen or
upper computer software supporting S7 protocol as the master station, and M226ES as the slave station,
for S7 protocol communication, supporting up to 8 connections (regardless of master-slave).

This section will demonstrate the parameter configuration operation of M226ES with Siemens touch
screen PLC and third-party support for Siemens S7 protocol touch screen and upper computer
communication through specific examples.

5.6.1 Example components

2%5-1 Example components
assembly function

Install STEP 7-MicrowWin SMART software to configure, program, and debug
CTMC series CPUs.

As a S7 protocol slave station, communicate with the S7 protocol master station

Programming equipment

CTMC series CPU

Siemens SMART200

PLC As the S7 protocol master station, communicate with S7 protocol slave stations

Configuration King As the S7 protocol master station, communicate with S7 protocol slave stations

ggpehé':' State Touch As the S7 protocol master station, communicate with S7 protocol slave stations
. SMART700IEVS3, as the S7 protocol master station, communicates with S7
Siemens Touch Screen .

protocol slave stations
Weilun Tong touch

screen As the S7 protocol master station, communicate with S7 protocol slave stations

5.6.2 Network Architecture

The following figure shows a typical connection of CTMC series CPU with Siemens or other equipment or
upper computer software for S7 protocol communication:
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B SMART 200 SMART line &5 R
FESTH I RIZIR &

AT FS TN

RSIERES ML

M226ES - M226ES

5.6.3 Network port communication between Siemens products and CTMC series CPUs

Example 1: S7 protocol communication between SMART200 and CTMC series CPU (CTMC
series CPU acts as a slave)

This example uses Siemens SMART200 as the master station and CTMC series CPU as the slave station
to perform S7 protocol communication.

<Note>: Siemens touch screens can also serve as the main station for S7 protocol communication with
CTMC series CPUs.

1. Communication settings between SMART200 PLC and STEP 7-MicroWin SMART programming
software

Open STEP 7-MicroWin SMART software, connect the SMART 200 PLC to the computer using RJ45
Ethernet cable (keep the computer and PLC in the same network segment), open the SMART software
settings interface, select the local network card corresponding to the computer, and then click Find CPU to
find the PLC.
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-

2. SMART200 PLC as the master station, CTMC series CPU as the slave station program setting

RE1
-1 FTIEThES
-8 CPU SRE0

=[] Bt
-5 FEE
=l AR
=-{] #1iEte

- Rtk

w5 ZE3IA

! ]Ef'g

-5 15

% 2 ERms
) BEhE
et ) BT ram BIE ps

=]

Main station configuration

1) Establish GET/PUT Wizard

LT LIS |Realtek Pcie GoE Family Controler TCPIP. x| 38T R LSRRI CPU B TP SHRANNNERT o 5T
| BT ﬁ-‘ﬂamﬂ HrE # CPU Y LED 3G, LUEENERENESR
1 | EFEEE 1 192.168.1.203
0 CPU MAC Hiit
;I |E0:Dc:a0:10:EA:59 PUFHETT |
TP Hiht
|192.1sa. 1 .203 ﬂl
2 | HAEE FRHEH
[255 255 255 . o
EhiApdx
2 8. 1 . 1
m ShEFR (ASCI F=HFaz. 09+ -H1 .}
Fmoru. | mEcu. | Bmou |
4 | HrEE e s |
N

Open the GET/PUT wizard in STEP 7-MicroWin SMART software and make the following settings:

gl ¢

RUN

STOP

e

B
= e B HE— BRI AR R IEE. REFIIATLARINE N RIE
=- mE1 A R
B e L EFEE H' ' S5
-8 CPU SRE0 1 | EFEmEE |
[]-% BEH Bl
B0 HeE N
[J-%W&‘E% HiE: |
-] #hiEiR s
- B |
&5 = R3IRA . Toik
B Rz 2 |swnEE
3 |whEE
1 |waE sbt | Tt [ & | =& |
B 1 |
LoEm e ~
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Get/Put @S

CON1
L0 COML gy . T
0 T EamE W AR E W
[ Components — 2
[ Completion TTSF)
oot S| GBS _
1eAZPLCRYIPIBAE
i cru mfE CPI
TAZ 1P
t | 192 .18 . 2 . 2
Write to: VBO - VBO Read from: VBO - VBO
it A
|\.|B - I 0000 _lj [is =] lTo:;l'
ZiN: 58 s bl ITREEE At
<t | 4> | £ | mE |

Get/Put ES

B{E FHEHR
e COM1 TEIEERTE V TF IS AR A EATRIG ML - STl R EEEEAa v
O FFigeE 0 TFigE AR AT
[0 Components
& Completion
2|

VB |o =] -vB43 (50 bytes)

AEF R R EHEnEhZ=RIaT

T > £ | mE |
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Get/Put @S

= & At
- cont ERENAE L FRB AR
O 7k
[E Components - -
B Completion MET_EXE Control subroutine uzed to control network operations
MET_DataBlock Get/Put configuration data placed at [YBO - VEB43)
MET_ShS Syrnbol table created for this configuration

SR EOEARIERFER - TR RS TSRS RE RLREEaEH, L
EHHET R EEERTISE

< | ww | mE |
# fE £3
~-[# CON1 GET/PUT [ SHTER A ATIRA R BRINEA M HEEmaitEFER.
O Trikes~ER
& Compenents
[0 Completion
AR P SERkEC E
<t [ F> ] 1 || mE |

2) Use sm0.0 to call the wizard generated block in the SMART software program
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FEEN

o
78 EEFEGEES
& = EEEES

o SRS | [ EEEE || e e

MAIN  x
| R
EREREE
Alwaps On
] 1
: 1 I
N MAEST
° 10001
\ HHEEE
E' .......................
Always_On SO0 e tER
Wi EEE

M4 on L EBE L
= EksssEld B #iEs

| BT
1 |EFmEE
Alwaps On=0H MET_EXE
(Il EN
1000 -|#8R+ k41.0F 281
M1} 240

Slave configuration

Simply configure the IP address in the system block of the CTMC series CPU, as shown below:
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1010 T80
TR BIER L FREEREE| FLC /Y ICE/IP fRIEROEH -

e
O BEhEE 1P bt [ e el
H g‘;ﬁ‘gﬁ ® EATEN I bt

Tl

g [ s it
H =M ot (192 188 1 = WEERR: |CTST-e1x
LED EE

0 =irEsteE

IRHAEE B i M T,
TR |255 2568 256 .0
REeSimO: |ss8s

Pl |19z o183 1 .1 .
%FEHE%EEEE% mice. co—trust. com

4 R: o |CO_TRUST
BEhFE s RS SEHE T -

BEi% DN BRESES: (182 165 .1 .1

apmmsE [ |

w99 000089

FRS AT AR - | w= || B || z2®EE | | Bm |

After setting up the S7 protocol master and slave stations through the above steps, S7 protocol
communication between Siemens SMART200 and CTMC series CPUs can be achieved.

Example 2: Communication between CTMC series CPU and SMART200 using S7 protocol
(CTMC series CPU as the main station)

The CTMC series CPU supports the Siemens S7 protocol, and the CTMC series CPU M226ES can
directly serve as the master station. This section will demonstrate the parameter configuration operation
for communication between the master station M226ES PLC and the slave station Siemens SMART200
PLC through specific examples.

1. Example components

2%5-1 Example components

assembly function
Programming Magicworks PLC software is installed to configure, program, and debug the
equipment CTMC series CPU M226ES.
M226ES CPU As t_he S7 protocol master station, communicate with S7 protocol slave
stations
Siemens SMART200 As a S7 protocol slave station, communicate with the S7 protocol master
PLC station

-Connect M226ES PLC with programming equipment
-Connect M226ES PLC (S7 master station) to Siemens SMART200 PLC
(S7 slave station)

Standard Ethernet
cable

2. Network connection

Connect the programming device to the M226ES PLC using a standard Ethernet cable, and program the
S7 main station (M226ES PLC) through the programming device:
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==

% E‘@?@?@?@?@fﬁﬁq @@H’j\\ﬁ

MagicWorks PLC S7EE E']j

Connect the S7 master station and S7 slave station using a standard Ethernet cable. The S7 master
station will perform a write operation to write data from the specified address to the S7 slave station, and
then read the data from the corresponding address through the S7 slave station to achieve S7
communication

™ W

CUCKNVINKNENENENNINCNKNINEN BN NIN KGN KN KK ENEN)

T
S7TEuh STk

1. Communication settings between main station M226ES PLC and Magicworks PLC programming

software

Open the Magicworks PLC software, connect the M226ES PLC to the computer using an RJ45 Ethernet
cable, keep the computer and PLC in the same network segment, open the communication interface, and
click on Set PG/PC interface.

Select 'CTH300/200 Local (TCP/IP)' and then confirm.
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EzFRE Frifia] e -

MagzicWorks FLC —> CTH300/200 Losal (TCE/TE) w
(Standard for MagziaWarks FIC)

2ERFEEO S E:

|CTH300/200 Local (1CE/IP)

PC/PPI Cable (PPI)
CPB451-yMPI (TCP/IP)
S3-RS485 (TCR/IP
CTH300/200 Local(TCP/IP) I
CTH300/200 Remote_INet (TCP/IP)
CTH300/200 Remaote_MiCo (TCP/IP)

(EIZCTH300,/ 200 EREATL A PRI P LCS A R A O )

[ | [ ma |[ #=m |

Double click refresh on the communication interface to display CPU M226ES. Click on CPU M226ES to
confirm.

Slave configuration
Open STEP7 MicroWin SMART, click on "System Fast" under the project tree, set the IP address of the
slave station in the system block, and match the IP address with the master station.

ﬁi ﬁ i‘,é.:.
CPL CPU 5T40([DC/DC/DC) W02.01.00_00.00... | 10.0 Qoo BEST 288-15T40-0840
SB

EM 0O

EM 1

EM 2

EM 3

EM 4

EM 5

BUAR
B Sl W SR T EAE . TR ER

IIPiﬁ‘{iﬂ:: [1s2 188 . 1 . 200 |

FFAfER: | 255 . 255 . 255 . O
P | 196 188 . 1 .
skt |

HEHAE
IEBEE RE (5 - 50%)

I 10 - l
BS485 s20
1B RS485 1 B ATREE PLC AN HML 1% S kB SATEE S

it |2 vl
R IQ‘G Kbps vl

Program 2 pairs of S7 main station (CPU M226ES)

Taking S7 network read and write as an example, you can perform network read and write operations on
the S7 main station through the following methods.

Program the S7 master station using the S7 network read/write command S7_dead/S7w_write.
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2¢5-2 Table of TABLE parameters for S7_dead/S7w_write instruction:

bit7 bit6 bit5 bit4 bit3~0
D A E 0 error code
The first byte of the remote station IP
Remote station IP second byte
The third byte of the remote station IP
The fourth byte of the remote station IP
Reserved (must be set to 0)
Reserved (must be set to 0)
The first byte of the pointer to the target area of the remote station

The second byte of the pointer to the target area of the remote station

The third byte of the pointer pointing to the target area of the remote
station

The fourth byte of the pointer to the target area of the remote station

Length (not greater than 200)

The first byte of the pointer pointing to the target area of the local
station

The second byte of the pointer pointing to the target area of the local
station
The third byte of the pointer pointing to the target area of the local
station
The fourth byte of the pointer pointing to the target area of the local
station

D: Completed bit, 0 incomplete, 1 completed
A: Activation bit, instruction in progress is 1, not executed is 0

E: Bit, O is correct, 1 is incorrect

2¢5-3 Error Code Table

code explain
0 No mistake
one | Timeout error: Remote station not responding

two retain

Byte offset
0
one
two
three
four
five
Six
seven
eight
nine
ten
eleven
twelve
thirteen
fourteen

fifteen

three | Offline error: Conflict caused by duplicate site address or faulty hardware

four | Queue overflow error: 8 S7_ write/S7_ read boxes activated

five | Received error: The reply received is incorrect

Six lllegal parameter: S7w_write/S7_dead table contains an illegal or invalid value

seven |retain
eight | retain

nine | Information error: Incorrect data length
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ten The number of connections exceeds 8

eleven | The network cable is not plugged in

Network 1: Set the IP of the remote station to 192.168.1.200, the destination area pointer of the remote
station to&VBO (be sure to use a pointer), the read length to 100 bytes, and the destination area pointer of
the local station to&VB100 (be sure to use a pointer) according to the TABLE parameter table of the
S7_dead/S7w_write instruction. Configure the parameter table.

e
Mo, 1 MOV_E
— | EN EHD H
19241 ouThvE1L
MOV_E
EN END H
16841 outhvEz
MOV _E
EN EHD H
1{1n ouThvEs
MOV_E
EN EHD }
s00{IF ouThvE4
MOV _E
EN EHD H
odw outhves
MOV_E
EN EHD H
odw ouThvEs

113



Communication Use Cases

L 7l

FYE1L

MOV _IW

EN EHO

#VEO] IH OuT
MOV _E

EN EHO

1004IH OuT
MOV _IW

EN EHO

&VE1OD4IH OuT

>

YD1

Network 2: Configure the parameter table according to the TABLE parameter table of the
S7_dead/S7w_write instruction. Set the IP of the remote station to 192.168.1.200, the destination area
pointer of the remote station to&VBO (be sure to use a pointer), the write length to 100 bytes, and the

destination area pointer of the local station to&VB100 (be sure to use a pointer).

SMO. 1

—]

ER

1924 TH

MO¥_E

EHO)

01

FVEZ1

EN

1684 IH

Mo _E

EHO)

01IT]

FVEZZ

EN

MV _E

EHOS

01IT]

FVEZS

EN

200418

M _E

EHOS

o]

RS

ER

MO¥_E

EHO)

01

FVEZD

EN

Mo _E

EHO)

01

FVEZE

L

L

L

L

L

L
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MOV _I

W EHDH

SYEO4IH OUTEVDZ T

MV_B
EN Eﬂﬂﬁ

1004 1IN OUTEVESL

MOV _IH

EN EHDH

&VBEEOOJ IH QUTEvD=2

Network 3: Call the S7_dead/S7w_write instruction to read and write data through the parameters in the
parameter table. The TABLE parameter of the instruction must use a pointer.

3MD.5 ST_write FCO
| l | ¢ | BN

&VEO4TAELE

S7_read:FC1
EH

&YBE2O4 TABLE

Example 3: S7 protocol communication between Siemens touch screen and CTMC series CPU
(CTMC series CPU as slave)

This example uses Siemens touch screen as the master station and CTMC series CPU as the slave
station to communicate with S7 protocol.

Main station configuration
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i g

B Je R

[=)-Smart Line

Sl aF LINE

700 IE ¥3 Fortrait

1000

1000 IE

1000 IE ¥3

1000 IE ¥3 Peortrait

waEgEz 000 v

151 WinCC flexible SMART - THE.hmismart

=

R

EE_L{Snart 700 IE ¥3)
=45 B

2% #£57,200, Smartiish it}

iR S5 | EiET
#G;Eﬁﬁﬂi
égégﬁﬁ)ﬂg@ Smark 700 IE ¥3 Station

6 D S0 K] .
o FH . S
= g REER HMI Bt PLC Btd
e Y sy SAASPLCHIRHLES
or [T .7
D150 AR BRI AE) I T i
DRI AT LES o
i H{ER(E

Slave configuration

Simply configure the IP address in the system block of the CTMC series CPU:
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TCEATE §R0
TERBIEEII B ST FLC /Y TCE/IF BIRROESH-

felsg
O BzhzEE 1P Hht [ emigissl
0 e ® FEEATER IF it
il
0 eME= [ WEEW: [cTsTRi

0 it | (192 188 1 22
lED B —

HE# e Faioa i
0 ErEser Rkt W 5 S X AR L

FPedfEiS: [265 (265 286 . O
BRSSO [ss8s

fdx: [1m2 o168 .1 .1 )
%Fﬁﬁﬁ%%ﬁt-‘g mico. co—trust. com

4 i+
EEhEE IHE BRESSS BHASER:  [co_TRUST

Bi% INS BREEE: (192 0183 .1 1
s (0000008

HH I8 RS

RS T AR o # || egEE | | m@ |

Example 4: Communication between S7-1200/1500 and CTMC series PLC via S7 protocol
(CTMC series CPU as slave)

The S7-1200/1500 CPU communicates with the CTMC series PLC using the S7 protocol (S7-1200/1500
serves as the master station). The COTRUST CTMC series PLC supports the Siemens S7 protocol slave
station function, and the Siemens PLC or screen or upper computer software that supports the S7
protocol serves as the master station. The CTMC series CPU serves as the slave station for S7 protocol
communication, supporting up to 8 connections (regardless of master-slave), with the COTRUST CPU
only acting as the slave station.

Hardware and software requirements and completed communication tasks
® S7-1200 CPU hardware version V2.0 or higher

® CPU M226ES
Hardware ® PC (with Ethernet card)
® TP Ethernet cable
® industrial switch
°
Software TIA portal V15

® MagicWorks PLC (V2.29 or higher version)
Completed communication tasks:

S7-1200 sends 100 bytes from the communication data area DB1 to the VB data area of M226ES, and
reads the VB data area from M226ES and stores it in the DB1 data area of S7-1200.

10 consecutive bytes from MBO0-MB9 in the M area of S7-1200 are sent to MB0-MB9 in the M area of
M226ES, and S7-1200 reads 10 consecutive bytes from MB10-MB19 in the M226ES area to MB10-MB19
in the M area of S7-1200.

Configuration programming of S7-1200 main station

Step 1: Create a new project using TIA portal V15 software and complete hardware and network
configuration
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1) Create a new subnet PN/IE_1 and modify the IP address to be in the same network segment as the PC
and M226ES

- %8 ] .
RS = ARt
BREE HEOEES
FRSHHA
fidgdn FR: | PNIE_1

N7l |

v PROFINET3E0O [X1] —_—
e

Hi 1818z

it L
b BEHAIR

Wb R i
» DIGIDQ 4
v Al2 i R 7% R =6
= mESwit: [0 o 0 o]

RIS
’ 110 HHit ] O) RS EHERE P it

/

1P BhX

vl | &l

2) Check "Protection and Security">"Connection Mechanism">"Allow PTT/GET communication access

from remote objects"

M | ORE | AEB | XA |
» PTO1/PVWNI A~ .
b o A e
» PTO3PYWNG
» FTO4/PVNM
BEh
18 \
A{EHEE
FAnAORTeTEiE SR
» Web RS
T4 E=s
i
- [hiPSEE

[

i
HF
=
2
Il

SR EIIE
sasten]
it =

3) Under "Project Tree">"Device Configuration">"Network View", follow the steps 1-6 in the following

picture to establish an S7 connection
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S7 » WEMEL
= EINE b ASRE |
o FE L} Es [s7Es v W
o |STEIREH 1
CPU1211C
IY &&as
BORE
¥ Eim crl+x
= e e 1. Select 'Network View'
PN/IE_1 vl - 2. Select 'Connect’
N 3. Right click on the CPU and
select 'Add New Connection'
3 4. Select 'S7 Connection'
R X 5. Click on 'unspecified'
clx 6. Click "Add", "Close" window
Ctrl+D
E 02 3
AT E R ¢ STRNEN: =
#H 5 [l . W
AMBO TRRES
I STRWAES FROFINET... |
!
&0 (Hrsd) ¢ (100 |E EENEIIEE (o)
&R
6
[ || %@ |

4) Fill in the connection parameters according to the steps in the following image
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57 » R iELE
rirslauan  HiE%ama: | [mamn | &% [o## [ | seke |
1 EEET &R @ . e TS
o paa =L ST IR I sT@REIcPu.. 100 B
<][m] 5] [1o0% 5 —— W .

(Rt [uBE o[ui

=R

~

bi2:3

i
£ [s7Em

thiF
| . TR
! S ¢ ST [CPU 1211C DODCIDC) | [Fm
0 | s7RIREH PROFINETEO_1[X1 - PN(LAN)] \ =] [#a
BO%H LR LA
FR: [PuiE_) | w

it : [192.168.1.10

| 192.168.1.202
L

Slave IP

5) Set the TSAP address of the communication partner in the "Address Details" section

57 » WERE =
_ | ihE b e e
G QAL [ CE S [ meaEs | Ak [o@fE [ vy [ mEfE |
| SRS EE %] W FERER S o (+. ®fED (f. RE
= ONNGA [N 7RRE (U 100 | Elr
<|[m] 3] [100% ] —i— 4 <] ””—L
BV i
&8 |ozE | RN | %% |
b WS
il i
3 ¢ [S7@IER [cPU1211C DCDCIDC] REZ] |
N [0 1 [lo 0 I
R ol T
#) : [10 [+}[10 M
AP (1001 |[10.00 ]
[[] simamc-acc [ simamcace
I FRID: [DE97-0001] | E I

6) Simply configure the IP address in the system block of the CTMC series CPU, as shown below
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B mgsn X
& =&k FPI %0  TCR/IF ¥
O &m0 EXBETIEEERS FLC f) ToP/TP BEROSH.
[ MRS SIS
0 =5 .
0 #itix Pt
0 wmAxeme O Bahiem 17 il eRnn fiEsl
0 BRmIE ATEM 1P it
O ==mE] B8 EFF
0 eV S :
0 (oES TP Leziesl 202) | psmu
=G v F R RSSO 5500 =
PR ERRSEE:
Bk NS 9255 St BE R
FERTHA Dis RESH YA -
Bk oS fREE B

%8 s RS

b
E:k‘
s
)
Rl
=

RS HBAT e .« BAE BV

Step 2: Software Programming
1) Create data block DB1 and define two arrays of 100 bytes each

FEH 4
v SR ‘

v 1157
W OREgE B
o BRI
= [m STRR R [cPU !;
Y i&sigzs
ol s 40tk
LT BRR

X

E=

[#uimsh \
[ES:ZEE e
DB -
L [
OF#

(o=

HE
12

]
do Dk

4 Main [0B1]
» L TZHR

b Lo SMERRITEE

» [gPLCER

» [ PLC #rimzen
b G e SRHIE
v i TEERID

» z'.‘ Traces

» G B EIBAIE
) EREE

= PLOIRENE...
(m #ibimte
kAR

» 55 Security 8 BB

» gt AR #3RER

— iﬁﬁﬁﬁ — E%N
» @ IESER
» lig Tetkifia > | HERS

» @ EERUsE RS [ FFHTHO) e A

it -
#iRIR (0B) RTFZFRAR

-
-

2) Under "Project Tree">"Data Blocks">"Properties", uncheck the option for optimizing block access.

£ \;\3 SO N E T ORHTIRNE Ge B2 NS SREEEVENET & 2 SEREMSSEE 6 9

v []s? =5 1 3R A ik {E 123% T bk Mo AT Hu 8 TE(E =21
]
& BEAFE
~ [ STRMES [cPU
IV @@ £
o T e
- g BFR B Bl
R RiE [ Atk e

8 il m| (S
o AR [o81] Bit
[ o THBTEH)...

: [ Gideesthinia
SEpE ————

L@ PLCHE

U PLe fdmzez
ST
lig T4 atn

[ Traces

i, @R RIEsR
& PLCIRERE
gl B3 (]
» i RN
» 5@ Security i3 ® — &

» af i e
» (3] iR

&t

XIERIIR 10l (0604:000402)

T T
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3) Create write and read buffers for data block DB1, and define two sets of arrays of 100 bytes each

S7 » S7THEI T [CPU 1211CDUDUDC] » FHFIR » HHigiR [DB1

= EF B, B =T R#5HE S BR N W SRRESNE

BigR
E=t #rimzesy wisE
1 4@~ static =
2 @e= » EEE Array[1..100] of Byte 0.0
3 @ » 5% Array[1..100] of Byte 100.0

4) In OB1, under "Instructions" -->"S7 Communication”, call the Get and Put communication instructions.
The program is written as follows:

S7 » STiEHE [CPU 1211CDUDUDC] » EFR » Main [0B1]

i F S b, ERER8 @ WEHH CaRY Gl G &7 & = Wt o %
f —— > s
i == — = B eme on Y wowe > Edise
> FRHES
T > | ITE
EFR1: |~ il
3 EL it
sl
w82 w083 MIEE CPUIRRHE
“GETDE" e L D e - [BHFHE CPU S ABHHE
GET puT »
Remote - Variant & <+ Remote - Variant & & Mn:i;:);ﬂfi
EN ENO EN ENO —— »IRE
W00 WA100.0 W00 WA110.0 » O RiEEE
=|» CmEns

“Clock_10Hz" — REQ NDR —"Tag_1" *Clock_10Hz" — REQ DONE —i"Tag_4" =
%168100 — D WA100.1 %164100 — D w101

ERROR —"Tag_5"

7 ADDRY w12

0 — ADDR_2 STATUS — "Tag_7"

ERROR —"Tag_2"
ADDR_1 AW 02
0 — ADDR_2 STATUS — "Tag_3"

PEDBI.C

10— RD_1 TE 100 —gn 1

o RD2 - PEMO.0 BYTE 10 —5D.2 .

CALL 'GET',\% DB2  //Call PUT, using background DB block: DB2

REQ :=% MO0.0 //System clock 0.1 second pulse

ID =W # 16 # 0100//Connection number, to be consistent with the connection configuration, the
connection number used when creating the connection

DONE :=% M100.0//When it is 1, sending is complete

ERROR =% M100.1  //Whenitis 1, a fault occurs

Status :=% MW102  //Status code

ADDR_1 :=P # DB1.DBX0.0 BYTE 100//Address for reading data from the communication partner
data area

ADDR_2 =P # M10.0 BYTE 10 //Address for reading data from the communication partner data
area

SD_1 :=P # DB1.DBX0.0 BYTE 100 //Local receiving data address

SD_2 =P # M10.0 BYTE 10 //Local send data area

CALL 'PUT"% DB3  //Call GET, using background DB block: DB3

REQ :=% MO0.0 //System clock 0.1 second pulse

ID =W # 16 # 0100//Connection number, to be consistent with the connection configuration, the
connection number used when creating the connection

NDR :=% M110.0 //Whenitis 1, new data is received

Error =% M110.1 /IWhen itis 1, a fault occurs

Status :=% MW112  //Status code

ADDR_1 =P # DB1.DBX100.0 BYTE 100//Address sent to communication partner data area
ADDR_1 =P #MO0.0 BYTE 10 //Address sent to communication partner data area

RD_1 :=P # DB1.DBX100.0 BYTE 100//Local send data area

RD_1 =P #MO0.0 BYTE 10 //Local send data area

Step 3: Monitoring Results
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By programming on the S7-1200 side for S7 communication, data exchange between two CPUs is
achieved. Monitoring results:

be careful
The V area in M226ES corresponds to DB1, which is the communication partner data area used in

the PUT instruction ADDR_1=P # DB1. DBX0.0 BYTE 100 is VBO~VB99 in M226ES.

B s - [FAAFEN0 - Project2\PLCT]
B =B &E|E) BAN) EED mENy) s0w) EEH)
g B, A A D =] S d ¥ 3B ¢ v po
i af T B, AR St = EF 1 HilE
i [=]] =me0 ety [+ < MBO ags +
2 %MB1 e 22 > MBI =58 +12 |
3 %LMB2 TS L) 33 -~ MB2 =7e +33
s w3 it ;oMo HERE 1
= e men a5 - MB4  BES +45
S # - MBS =S +46
6 %MBS WS 66 -~ MB6 ane +f7
7 %MB6 et 77 o MB7 'S #
8 %MB7 e s a8 ~ MB8 = + 1200>>M226ES(MBO-
5 — mooiwy g an MB9 kit 1
s o a BRS MBO
L aos mE il 100 22 MB10 e + )
n 12 MB11 aHe +
12 %MB10 St 1 44 MB12 aHE +
13 %MB11 et 2 ac MB13 RS +f
14 %MB12 =EE s 3 e MB14 'S |
Gl =
15 hg13 iaae S I g T
16 %14 FESHEM s i MB17  BHES -
17 %MB15 B il 6 ~n MB18 aRs +
18 %LMB16 e 7 A1 MB19 'S +10
19 %MB17 Faetit 8
2 %MB18 RS 9
21 %MB19 RS 10
22 ehn.
il TER LEIE HilE
= MB14 'BHE +5
T = O (e g T . mi' H - MBI HRFE +6
= L= RHTRFE S BB N U BHEEENEREED & & = T IMETE = =
iR n MBI7  BEE +8
= Hrfpsen Rt T T e
Hlla - swic ] MB1O  &EE +10
2las ~ i;?-,‘; Array]1..100] of Byte 00 :: VEo ﬁﬁ: o
sla = wEHN) Byte 00 16201 . VB1 P 2
dla =  EFHR Byte 10 16202 o ~c VB2 aBe +3
sl = EEB Byte 20 16203 1 ~c VB3 aBe +4
sl = EFETI] Byte 3.0 16404 27 VB4 aRS +5
7lla = s Byte 40 16205 oo xgz %ﬁﬂé *'g 1200<<M226ES
N an +
sl<a - }i{;—‘.—“[&] Byte 50 16206 n VB7 P .8
sl = EFEHh Byte 60 16207 24 VB8 BHS +9
1of @ = EET8] Byte 70 16208 an VB9 B5EE +0
na = REH9] Byte 80 16209 ~- VB10 aHE +0
da =«  w=%no Byte 20 16200 4 VBT BEE +0
dla = EEsn Byte 100 # 16400 e xﬁlz %ﬁgn 12
(one o ) 13 AL T TE700 W VBlA | BRS )
il === LEiIE #HilE
|||~ vB13 BHE +0
— - = N ||| VB4 =Be +0
2o i, B E FIERRHE G BB W N BRREENEREES £ @ = (G| vers aHE +0
HiEh 2 VB16 BB +0
e VB17 BB +0
i H Al 1
& HHEXE REE  EHE LAE ] | = B
1 4@~ st A=l 4~ vB19 e +0
2 » iEE Amay[1.100] cfByte 0.0 | 4~ vB20 HHE +0
3 v BH Array[1..100] of Byte 100.0 an S
A S L VE100 ==y 11
5 » B3R Byte 101.0 52 16200 1 - xglgg mHE :g
6 . BEH(3] Byte 102.0 62 16203 o VB103 =me 4
7 = EFl4] Byte 103.0 2 16504 an VBI04  BHEES +5
8 = Eils] Byte 104.0 651 16205 ca VB105  BHE +6
. e Byte 105.0 " 16206 c+ VB106 E’.%FE +7 ‘J
. E=fp) Byte 1060 16207 = x:gg i :g ] 1200>>M226ES
= Exfis] Byte 107.0 16208 : VB109 mﬁ 5.:.5 e
= Bxhl Byte 1080 4 16#09 cc VB0  BBE +0
«  B3¥ho Byte 109.0 # 16400 c- VBI11 &GS +0
. B=Hm) Byte 1100 16200 > VB112 f=peass +0
= B3¥)12] Byte 110 16400 =0 VBI13  BES +0
B33 Byte 120 521 16200 =o (VB114 S 0
=T o VBI1S  BEE +0
= 5Ehe Byt 113.0 ok 16%00 o VB116  HEE +0
‘E‘*‘nzl 2oL FEWW.Y . 1capn =
. B8] Byte 1150 16200 -~ VB118 s +0
. BxHn7) Byte 116.0 £] 16200 < x:gg 7RSS +g
30 : e ame w0
* S Byte 17.0 # 16400 o e = =

The

communication partner data area ADDR_1=P # DB1.DBX10.0 used in the GET instruction is
VB100~VB199 for BYTE 100 in M226ES.
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5.6.4 Network port communication between other products and CTMC series CPUs

Example 1: S7 protocol communication between Kingview and CTMC series CPU (CTMC
series CPU acts as a slave)

This example uses Kingview as the master station and CTMC series CPU as the slave station to
communicate with S7 protocol.

Main station configuration

Refer to the following steps to configure the S7 protocol master station for the Kingview software:

1) Select S7 communication protocol in the device configuration wizard for serial port
T [ --opc
TfEA ESE EEM TR #EH

@ @ 8 B 2 B & DB S = 8§ B 8

I= B E EE e BT #E HE RE AR MAKE VIEW

«| -mEm - BEESNS
W pE] meEs |
m| -F s EEEERER AR
£ B E =
E AN - 55 Series
I B 1B - S5EF|
é - BE - 57-1200
l% - COM1 - 57-200(MPI)
- - 57-200(57)
E—] S7-200(7CP) H
- 57-20055]
B- 57-200F51(DP)
= (- $7-200EFI(USB)
- §7-300(MPI) v
SEATIER S
& = B+
|EER:  S7-200(TCP)
SRR WEmg: TP
i RS
- sQUAEIEES
LD =wiER
CLf o =J:—$@I"F—¢(M>| Bl
=21 Web
m SR
Ll b sEmEEtEE
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HEEEAS—EEithhaEiEE

t=—=%F, EHETEEEEERE. ER
I\ Bl A RS S S RN R R,
192.168.1.22:0|
ZIEEE A AL
HEHHERD | PLCHIIPHEIE
{RATIE AR E bR
w32 FELA.
<%0 | T - Bk

Slave configuration
Simply configure the IP address in the system block of the CTMC series CPU, as shown below:

PPT MO | TCE/IE O |
TEZ B P BT FLC A9 ICR/IF A{EROEH-

[
O BzhEE IP Hht O sz st
H Zf;f;ﬁ ® HRTES IF bt

!EIE i - in .
H =M Triht: | (192 168 1 22 g [CTST-21K
LED EE

0 EFEtse TRHhL G R R AT
5 o

fd£: |18z 18 .1 .1

BR&ESEHRO:  |oeas
%FHHE%EEEE@. mieo. co—trust. com

] R: | CO_TRUST
SR ety TSI -

® FERTER s BESE3it YR 00808
Bi% Do BREEE: (192 168 1 1

Wil | S00eestd

Fethe s A TR AR || zwEE | | #mE |

Example 2: Communication between Kunlun Tong State Touch Screen and CTMC Series CPU
via S7 Protocol (CTMC Series CPU acts as a slave)

In this example, the Kunlun Tong state touch screen is used as the master station, and the CTMC series
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CPU is used as the slave station to communicate using the S7 protocol.

Note: The Kunlun communication upper computer can also serve as the main station for S7 protocol
communication with CTMC series CPUs.

Main station configuration

Refer to the following steps to configure the main station of the Kunlun Tong state touch screen with S7

protocol:
T {2 : DASOFTINSTALL\MCGSPRO\WORK\#FEE T 123.MCP* (== =]
ThEn| @ BEE0 |E FFED | 08 e | o aim
S — |

) 0w
wEEn ——

| HEIRE ey

S _ : e
<R b
E‘?_g@g' 3 ReEE B es R
BRI aiE ~ [EEEm (iR
BRI TCPIPI S Er=Ell BRICP/IPYEE BREICH/ TP ER
ki B[ ] F_S87200PPI g AARONEE BABONEE
a ;
kn AT 87 Smart200 | AR By EE %q%_svznnppl D \SoftInstall...
@ Siemens_1200 S ET el i it s
k9] 1F_S7_1500_LLAR -6 ST-1B00GUAR B JF_S7_1500 LIKF]  Di\SoftInstall...
k=% _PXEI_HIEO 43 ST200FPI =& FRS_RED D' \SoftInstall. . .
ki FX3_ETHERNET g STI0OMPT FX3_ETHERNET I YSoftInstall. ..
.53 STCP243_1TCP F}5_ETHERNET D \SoftInstall...
B FOmruntusiLink S st i Bowodipeclink D \Sit Tl
ity ¥ ] [ oftInstzall...
ke B EFINSER O g Zm’":zgamnnajcw OnrorF TSathernet D \SoftInstall. ..
kv OmronFINSethernet - “‘a ModbusRTU_HRE] D:YSoftInstall...
ki ModbusRTU_= ] [ 3 ““I ' ModbusTCP - D:\SoftInstall...
lzxModbusTCP a i MDdbuSRTU?SHE%E‘lz‘ﬁ‘ I:AvSoftInstall...
e ., -3 ERFHE ModbusTCPEIHBE & _LUAR D \SoftInstall...
ki ModbusRTUETIESE 15 8 By ke -
= B -y il COTRUST D:ASeftInstall...
ki Modbus TCPERRE % LASKR o APEHLE
G COTRUST oy AAEE
o BEENYIEE
| Ao BRATCE/ IPYER |
7
< >
(T T
< >

RN BAK Y B A OR
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I EeE  ReE =, WHESTUAMIERSH ===
=< B ICPID L im0 U IR/ TP ] | 1. %0 “BHTCP/IPRHE”
5w W 1-- LA 57 _Smart200_LAZk ] 2.8 “PI1T ST Smart200 BLAR”

3. WA {TH “EAITCP/IPA ¥ & W gmim” &1

WEIPHb 15
)
[2fe ;
B %153%%” sk
, I ke —E_ PR
ERATCP/IPEERIEHRS b Déz- ETHERNET
. - ki FX5_ETHERNET
EXmit | BN | Q?fﬁO\mmanstLink
<o BREIEFINS R O
s ey L iz OmronFINSethernet
B | SRR & omronFiNSethemn
BEER BATCEIF RS0 > ModbusTCP
BEER BRATCERAE v ModbusRTUSREE &304
;mé;ﬂf* - = 1 < ModbusTCPERIE R LUK
- > COTRUST
B R A (ns) 1000
[t 1 - TCP
RS/ EFER 0-FA
FHITEME 192, 166, 2. 190 o ﬁIPﬂﬁiﬂ- Wi %MMIPLC&[:{F‘H Aﬂﬁﬁ
FiEOS 0 At 1 ORI BN AT
AR TP 192.168.2.1 AR IPHL b - }EIMI;EJPLCEYUTIPH'EL'IF < 5
g mE=] 102 AR S U102
gE® | i | wEo | wme |

Slave configuration
Simply configure the IP address in the system block of the CTMC series CPU, as shown below:

PPT 30 | TCE/IF R0 |
OB EEEET FLC /Y TCR/IF BiEiROSE-

FdER

O BzhiE IF it L] Eaamig sl
H gﬁgﬁm@m ® EETER T

0 ewms TRl : i ! EEER: |cTIT-ai

|:| 192 168 .1 V22
LED EE - e Y
D s RAHE R E S E S W T,

srine:

fed3E: [192 (168 .1

FRE2Eiw0:  |ooes
EHBESEEE: | nico. cotrust. com

% R: |CO_TRUST
EhE TS AR et R |00

Bik DFs BREEE: (192 188 .1 .1

#0000 0008

R et AT AR - = 4 || 2mFm | | @mm |

Example 3: S7 protocol communication between Weilun Tong touch screen and CTMC series
CPU (CTMC series CPU acts as a slave)

In this example, the Weilun Tong touch screen is used as the master station, and the CTMC series CPU is
used as the slave station for S7 protocol communication.
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Main station configuration

&= | BE

EEEH | Local HMI
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HENEESR (LB

el

012345674
ooo00 OO DOOODOOO
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Slave configuration

Simply configure the IP address in the system block of the CTMC series CPU, as shown below:

B
i
¢

I e

%

PP 360 | TCR/IP RO |

pedil
O BEEE 1P Mt
® FEATER IF Ht

T B el A EEE| FLC /) ICF/IF RISROSH-

L] fEaimig i

TP f (192 188 1 2R

ixEE:

s

fedz: |12 168 1 .1

BhFEEL NS AR Sl
® {ERT R NS AR S

ik i FRESE:
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IR 5 WA WAL
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6.1 Axis Configuration Wizard

Select [Tools] — [Axis Configuration Wizard] in the hardware configuration or directly click the icon to “# |

configure the axis, as shown in the following figure.

Edit Insert PLC Tools View

OE x08 60 @03 File Edit PLC Wen Wademe Gah

v g TEST B PLC Type B Setup HW Update... S P E B Pa N

> B pLC1 i Update C200 File...
> Wl pLC2

ice Catalog

Import EDS Files ... |
Import EtherCAT XML Files ...
Import CTNET XML Files ... B cANopen

W EtherCAT

Axis Wizard I 3 B CTNET

=

Status Chart Cam Wizard W CO-TRUST 200
o .

&= Init V Data B HSC Canfig

oy

C Referd
— “;‘jssd = Read EtherCAT Data
&) Wizards

@ cTuet

@ cTuez

7 —

Axle Config Wizard

The axis configuration wizard interface is shown below: Double click on the axis to add the desired axis.

M5 Axis Config Wizard -- :2

hxiz Config Axis Group Config

|-+— Pulse Axis Coordinate | Conversion I Speed I Limit I Homing
—= Communication Axis
& Virtual Axis

B EtherCAT Slave Module...
B Encoder Axis Rack number: Elot Humber: [

Hardware Config

Device Fame: dois Humber: [o

Chanmels:

Coordinate

Axis Type:

Linear fxiz

Module walne:

1.00 s
Motor direction effective level:
Low Level -
Pulze Direction Cutput Delay:

Z us

fxiz Output Foint:

Urmzed

Axis Dirveect Foint:

Urmzed

Defanlt A11 DGenerate =symbol table Finish | | Cancel
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[Coordinate]

hxiz Config Axis Group Config

v e Pulse Axis ICoordinate I| Conversion I Speed I Limit I Homing
- pulseAxis 0:0
—= Communication Axis
& Virtual Axis
B EtherCAT Slave Module... Rack mmber: g Slot Hunber: [g
B Encoder Axis Charmels:

Hardware Config

Device Hame: pulsehxis O bz Fumber: 0

1

Coordinate

Axisz Type:

Linear fxis -
Module valne:
1.00 5

Motor direction effective level:

| Low Level - |

Pulze Direction Output Delay:
|2 us '|

Axis Output Foint:
[a0.0 -
Axis Direct Foint:
0.1 -

Default all| [ Generate symbol table Finish | | Cancel

Equipment name: the axis name set when adding the axis.

Axis number: The sequence ID when adding an axis, which cannot be modified and increases sequentially
with the addition of the axis. If a certain axis is deleted, the newly added axis number will be the previous
deleted axis number.

Rack number: corresponding to the rack where the hardware configuration axis is located.

Slot number: corresponding to the slot number of the shaft on the rack.

Channel number: The channel number corresponding to this axis, ranging from 0 to 5.

Axis type: You can choose "linear axis" or "rotating axis". For reciprocating mechanisms of screw type,
their stroke is limited, and it is necessary to know their absolute position within the range of screw stroke.
In this case, it is better to choose "linear axis". If it is a unidirectional rotating shaft, using a linear mode

can easily result in position counting overflow and calculation errors, so choosing a "rotating shaft" is
better. All other options are default and not selectable.

User coordinate source: Fixed optional "command output". The effective level of motor direction can be
selected as "low level" or "high level".

[ Conversion ]
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Axis Config Axis Group Config

“ A Pulse Axis Coordinate Conversion | Speed | Limit Homing |
< pulseAxis_0:0

—# Communication Awis

Dimensional Comwversion

In this page, wou will set the dimension conversion and the unit

& Virtual Axis of the axis, Flease follow the prompts te set.

B EtherCAT Slave Module... [] Reverse

' Encoder Axis increments ¢=» motor turns
[ 1ooooon|  moter twns <= gear output turns L]

Yeloolty ramp type

Please select the appropriate acceleration mode for the axis as
required.

® Trapezoidal
':::' Quadratic

O sin"2

| Help | |Default P.ll| I:‘ Generate symbol table Finish | | Cancel |

In the "Conversion" interface, you can set the type of program conversion and rate change according to
the prompts. Set the "application unit" in the above figure to 360. When the program instruction requires
the servo to run one unit, the gear end will select 1/360 turn (axis movement of 1 degree), the servo motor
end will rotate 5 * 1/360 turn (motor rotation of 5 degrees), and so on. After setting the corresponding
parameters (i.e. electronic gear ratio) according to the actual mechanical structure, distance commands
can be input based on the physical unit of motion distance of the application system, making parameter
control intuitive and easy to understand.

For example, after a 4:1 mechanical reduction by a reducer, the servo motor drives a lead screw with a
lead of 5.5mm, which means that the lead screw rotates once and the lead screw slider moves 5.5mm.
The dimensional conversion settings are as follows:

Dimensional Comversion

In thiz page, wou will =et the dimenzion converszion and the unit
of the axis, Flease follow the prompts to set.

|:| Reverze

131072 increments = motor turns
moter turns <= gear output turns
10 | gear output twns = uints in application

L

The set dimension can be used as the physical parameter dimension of the MC control command.
Download the above settings into the program block and program to move the workpiece to the 5.5mm
coordinate. The position naming unit is the equipment physical coordinate unit. The program example is
as follows:
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pdg 3
SMO. 0=0H Po moverbso POz
| | R
| I
MO. 0=01
I I Execute
O hxis Doneb¥Wi11. B=0H
¥D150=5. 54Fas= Buswvh¥111. T=0FF
VO154=55. 04 Yel Abort V130, 0=0FF
100, 0qhce Err}iy¥130. 1=0FF
100, 04 Dec ErrIdpwii3e=0
O Bufferm™
14Directi™

Axiz Config bxis Group Config

“ o Pulse Axis |Coordinate | Conversionll Speed ||Limit | Homing
< pulsehuxis 0:0
—» Communication Auxis
& Virtual Axis

B9 EtherCAT Slave Madule.., The Minimum motor Speed used (NIN_SPEED):
B Encoder Axis

The Maximum motor Speed used(lll_SPEE]]):

2000000

]

0

10000000

0

=al..| - —| W —
ARG
£. o 1
[ ] [ ] ‘l::.
i EE |5
- - :
]
o a L}
] a
] " %]
[l [l L-]
] ] L
H H )
L o R
Lo L
1) 1)
E E

| Help | |Default Al1| [] Generate =symbol table | Finish | | Cancel |

On this page, you can set the maximum/minimum speed, stop/start speed, and maximum and minimum
acceleration/deceleration of the motor. During program operation, if the set speed exceeds the
configuration setting, the library instruction will sound an alarm. The error code is as follows:

Error code explain
5 The speed value is too small (less than the minimum speed)
6 The speed value is too high (greater than the maximum speed)
7 The acceleration value is too small
8 The acceleration value is too large
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9 The deceleration value is too small

10 The deceleration value is too large

[Limit]

"1 Axis Config Wizard -- pulsefuxis_0:0

Axis Config briz Group Cenfig

v e Pulse Axis | Coordinate Comversion I Speed Limit Homing
< pulsefxis_0:0

—w Communication Axis [] Positive Limit [] Fezative Limit
& Virtual Axis

B EtherCAT Slave Module...
B Encoder Axis Effective Lewel: |Low - Effective Level: |Low

Fositive Input: |I0.1 Hegative Input: |I0.0

[] Software Limit Error And Limit reaction

Positive Linit: 1000 Stop Mode: Stop Immediately -

Deceleration: 100000
Hegative Limit: |0
Mazimam distance: (100

Tefanlt A1l DGenerate symbol table | Finish | | Cancel

Checking the "positive limit" and "negative limit" can modify the positive/negative input settings, and the
"effective level" can be selected as "high level" or "low level". Checking 'software limit' allows for
modification and setting of positive/negative limit values. The "stop mode" for "error and limit response"
can be selected as "immediate stop" or "deceleration stop".

[ Homing ]
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dxis Config | hxis Group Config |

“ - Pulse Axis | Coordinate Conversion Speed I Limit Heming |
- PU|5E-'Mi5_D:O In this page, wou will =set axiz to the homing mode,
-» Communication Axis please according to the requirements setting
& Virtual Axis |35 Current position = home -
8 EtherCAT Slave Module... +E positive direction IS:limit switch
I Encoder Axis —VE:negative direction HS:homing switch

[] vse homing =witch

Homing switeh signal: |I0.2

hotive level: High
Zearch Speed: 1000
Crawling Speed: 100

Homing hecelerated: (100000

Please modify the positive and negative limit
parameters on the limit page.

[ Generate symbol table | Finish | | Cancel |

On this page, the Homing mode of the axis can be configured. Only the pulse axis supports this
configuration. Select the drop-down option to view the Homing mode. There are a total of 15 Homing
modes to choose from.

6.1.1 Axis configuration

The upper limit of the total sum of all axes in the axis configuration is 64, supporting up to 6 local pulse
axes and up to 16 EtherCAT axes. The number of EtherCAT axes=communication axis+EtherCAT slave
axis. The virtual axis and encoder axis are calculated based on "64 pulse axis humber EtherCAT axis".

For example, if all 64 virtual axes are configured, or if 6 pulse axes are grouped, a maximum of 58 virtual
axes can be supported. For example, if 4 pulse axes and 10 EtherCAT axes are configured, the remaining
50 axes can be all virtual axes or encoder axes.

In a single type of axis, the limit for pulse axes is 5-10, depending on the specific model's support.
Supports up to 16 EtherCAT axes. The maximum number of virtual axes and encoder axes can reach 64.

1. Pulse axis configuration

Select "Axis Wizard Configuration" in the "Tools" option, right-click on the pulse axis in the Axis Wizard
Configuration interface to select "Add Axis", right-click on the added axis to select "Delete Axis". The axis
name can be freely changed. Click "OK" to successfully add the axis, as shown below:
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"' Axis Config Wizard -- pulsefxis_0:0

iz Config | Axis Group Config | Pleasze select a device in the hardware contiguration
az inout for thiz Axis.
v |+ Pulse Axis L[ roovcdinaes [ |Rack:u, Slot:0, Module CPU M226ES, Channel:2
e pulseAxis_O:0|+ Add Axis | hais Hame:  [myoiEps
—= Communication | 3§ | Delete Axis iz Humber: |1
& Virtual Axis Property
B EtherCAT Slave B
B Encoder Axis Default Current

The added pulse axis interface is shown below:

Axiz Config Axiz Group Config

v e Pulse Axis Coordinate | Conversion | Speed | Limit | Homing |
< pulsehxis_0:0
- pulsehxis_1:1

- pulsehxis_2:2 Device Nane: foris Hunber:
o el e Chasnls:
B EtherCAT Slave Module...

B Encoder Axis Coordinate

Hardware Config

Axiz Tupe:

|Linear bxis
Module value:
[1.00 ]

Motor direction effective level:

| Low Level -

Fulze Direction Dutput Delay:
|2 us

Axiz Output Foint:
0.4
bxiz Direct Point:
[mo.s

|Default Alll [[] Generate symhol table

If you need to use the Homing function, click on "Homing", select the Homing mode (there are a total of 17
Homing modes), check the "Use Homing Switch", set the Homing parameters, Homing effective level,
search speed, crawling speed, and Homing acceleration.

136



Axis configuration and electronic cam

onfig Wizard -- pulsefod

fxis Config Axiz Group Config
v e Pulse Axis | Coordinate I Conversion I Speed I Limit Homing

< pulsehxis_0:0 In this page, vou will set axiz to the homing mode,
b pulsehxis_1:1 please according to the requirements setting
- pulsehxis_2:2 35 Cuwrrent position = home -

22 —VE HS without Index Pulse no direction chanze A
23 On +VE HS without —Index Pulse

24 On +VE HS without +Index Pulse

25 After +VE HS reversze without +Index Fulse
26 After +VE HS witheut +Index Fulse

27 On —VE HS without —Index Pulse

28 On —VE HS without +Index Pulse

23 After —VE HS reverse without +Index Fulse
30 After —VE HS without +Index Pulse

- o .

- Communication Axis

& Virtual Axis

B EtherCAT Slave Module...
B Encoder Axis

[[] Use homing switch

Homing switch sigmal: |IEI.2 |

hotive level: |High '|

Search Speed: 1000

Crawling Speed: 100

Homing Aeccelerated:|100000

Flease modify the positire and negatirve limit
parameters on the limit page.

Default A1l [[] Generate symbol table Finish | | Cancel

Set limit switches on the restriction page

hxiz Config Bxis Group Config

v e Pulse Axis | Coordinate I Conversion I Speed | Limit | Homing |
- pulsefxis 0:0
- pulsefxis 1:1 [] Positive Limit [] Hegative Linit

< pulsehsis 2:2 Fositive Input: Wegative Input: |ID.D

= Communication Axis
& Virtual Axe Effective Level: Effective Level: |Low
@ EtherCAT Slave Module...
B Encoder Axis

I:‘ Software Limit Error And Limit reaction

Positive Limit: Stop Mode: Stop Immediately -
Deceleration: 100000
Hegative Limit: El

Waimum distanee:

[] Generate symbol table
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2. Communication axis configuration

Before adding a communication axis, it is necessary to add the corresponding EtherCAT slave in the
hardware configuration interface, otherwise the communication axis cannot be added. The specific
operation is as follows:

1) Right click on the CTH200 on the rack, select "Properties" — "EtherCAT", and click on " Use EtherCAT
Master " on the page.

&5 cru EtherCAT |

|:| EtherCAT You can configwe parameters for the EtherCAT port integrated in the CEU
[0 CAMopen Master
[ Profinet Bus
[0 CTNET Bus Use EtherCAT

Task Interval(1-100 ms) 2 |5

[ Enable Redundamey

D Syne Window Mond tor

Syne Window 1 5 us
Configu.ration must be downloaded before ta](ing effect. | 0K | | Cancel | | Help |

2) After confirmation, you can see the "EtherCAT BUS" on the hardware configuration interface. Click on
"EtherCAT" on the right, select the slave station, and drag it to "EtherCAT BUS".
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. = _ T -[=]x]
BEEBE® o/ X060 @ 25 e B Pa N

~| BEEF 8 x
B | | @t | [ar ]

> A CANopen
o Mcruzo0 el EtherCAT EIUS v B EtherCAT
! ~ |1 Slave
2 B A3N EtherCAT V1.10
3 I B A4N EtherCAT V1.30
EI B EtherCAT Slave
g AIN V110 B H1A EtherCAT Drive(...
B > CO-TRUST 200
7
8 L
9
10
11 -

<[]
s
1D

S =4 4 |j
0 Rack (0) {32
n Ethar™hT B11E EtharAT RIIC M hd
<

3) After completing the above configuration, select "Axis Wizard Configuration" in the "Tools" option,
double-click "Communication Axis" in the Axis Wizard Configuration interface to add a communication axis.
In the pop-up "Add Axis" interface, you can select the input device for the axis, and the optional device is

the slave station added in the hardware configuration. The "axis hame" can be modified, click "OK" to
complete the addition.
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Axis Config fxis Group Confiz

A Dulca foic Conrdinate Comrerslon I Speed | Limit Homing |

|—l Communication Axis
Virtual Axis

8 EtherCAT Slave Modul
B Encoder Axis

Hardware Config

Flease szelect o device in the hardware configuwration
as input for this Axis.

Rack 0,51at 0, Hode 2, Module &3H EtherCAT V1. 10

hxis Hame:

|commu.n1 cationdxis_ 0O

Axis Humber: |D

Motor direction effective level:

|Low Level

Ful=e Direction Output Delay:

|2 us

feeiz Output Foint:
|Unused

bxiz Direct Foint:
|'Unused

[[] Generate symbol table | Finish | | Canecel

Note: Only one communication axis can be added to a slave station.

4) The added communication axis interface is shown below:

Axis Config | fxis Group Config |

- Pulse Axis Coordinate | Conversion | Speed | Limit | I/0 Mapping |
¥ = Communication Axis

Hardware Config

~% communicationfxis_... X
Device Name

& Virtual Axis : |ccmmunicationﬁxis_0 Axis Fumber: |D

B EtherCAT Slave Module... Rack nunber: |D Slot Hunber: |D
B Encoder Axis Fode I

:|2

Coordinate

hxis Type:

|Linear hxis
Madulo value:
[too

Motor direction effective level:

|Low Level

Default 411 [] Generate symbol table

5) If it is necessary to use the driver return to the original (MC_Some command), when configuring the

140



Axis configuration and electronic cam

communication axis return to the original function, it is necessary to configure the return to the original
mode 16 # 6098:0, return to the original search speed 16 # 6099:1, and return to the original crawling
speed 16 # 6099:2. The operation is as follows:

Double click the slave station attached to "EtherCAT BUS". The EtherCAT configuration interface appears.

Slave | Process Data | Startup Parameter I I1/0 Mapping | Modules |

1 Device Name: [A3H EtherCAT ¥1.10 | Device Type: [A3W EtherCAT ¥i.10 | (7 urmsed Slave

I:‘ Check Wendor IO
D Check Product IT
Diztributed Clock

Syl

Cycle Time(us) (2000 s

I:‘ Sl
Cyele Time(us) (2000 &
Shift Time(us) |0 .
I:‘ Enable Expert Settings | 0K | | Cancel | | Help |

6) Click on 'Enable Expert Settings', right-click and insert parameters 16 # 6098:0 (Return to Origin Mode),
16 # 6099:1 (Return to Origin Search Speed), and 16 # 6099:2 (Return to Origin Crawl Speed).

[Mh | =Fesis | fesie | sshes | Lo med | 6 |

ELEEIE PO
M Fa E=ic) &3l i =124 s
10 0 MBoxOut 1] 16#1600 20 Outputs
21 0 MEoxin 2 16#1601 6 CQutputs
32 20 Outputs 3 16¥1602 8 Outputs
a3 28 Inputs 4 161603 0
5 16#1A00 28 Inputs
6 16#1A01 6 Inputs
7 16#1A02 18 Inputs
8 16#1A03 0
<| > <| [ >
FOO4ER FIOME 16#1600
1[4 16#1A00 =3 Fih e &R
2 L] 16#1A01 exclude by 161200 |I| 16#6040:0 2 0 Controlword
3 16#1402 exclude by 16#1a00 2 16#607A:0 4 2 target position
4[] 16#1A03 3 16#6071:0 2 6 target torque
4 16%#607F0 4 8 max profile v...
5 16#60FF:0 4 12 target velocity
6 16#6088:0 2 16 touch probe f.,
7 16#6060:0 2 18 Mode of ope...
a8
<| | >
1. EREFIRE 2, TiESTEA16#6098: 0,

S ERiTOE 16#6099:1,16#60992 =) | a0 |

3. Virtual axis configuration

In the Axis Configuration Wizard interface, right-click on "Virtual Axis" and select "Add Axis". In the pop-up
interface below, you can choose to modify the axis name and click "OK" to complete the virtual axis

141



M226ES motion controller user manual

addition.

Fleaze select a device in the hardware contiguration
as inout for this Axis

Ho Device

hxis Hame: |vritualﬁ.xis_|3
bxiz Humber: ||:|

fxiz Config | fxls Group Config |

i Pulse Axis Coordinate | Conversion I Speed I Limit |
= Communication Axis
v @ Virtual Axis

& yritualAxis 0:0 vritualhxis 0
B EtherCAT Slave Madule... Operation Task:

B Encoder Axis

Hardware Confiz

Coordinate

bxiz Type:

|Linear hxis

Modulo value:

1.0 3

Motor direction effective level:

|L0w Level .

Tefault All D Generate mmboel table Finish | | Cancel

4. EtherCAT Slave Module Axis Configuration

Before adding the EtherCAT slave module axis, it is necessary to first add the EtherCAT slave in the
hardware configuration interface and select the HSP module for the added EtherCAT slave. As shown in
the following figure:
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File Edit

BEEBA o9 X8 0 [

PLC Tools View Windows Help

P B B P a A

<1

]

EtherCAT |

ASN V10

IE”EIStation

Configed Module

\

Available Modules ™
14 Analog Input 8 Ch 16Bit(AIT-08) (A

15 Analog Output 4 Ch,12Bit (AQS_ 04
16 Analog Output 08 Ch,12Bit (AQS 0
17| Hsp-04 (Hsp-04) | ]
18 HSC-02 (HSC-02)

Device Catalog

Find: |

> M CANopen

~ M EtherCAT

~ [ slave
A3N EtherCAT V1,10
A4N EtherCAT V1.30
EtherCAT Slave
H1A EtherCAT Drive(C...
CTLECT
CTH3-HUB-00052 Ethe...

W cTNET

B CO-TRUST 200

>
H

FEEREER: EtherCAT Slave

4% COTRUST

BT EtherCAT Slave

TFAID: #x09

PRt #x10000001

MrdES: #x00000100

{EB: EtherCAT MIGMILIT RS0

Right click on "EtherCAT Axis" in the "Axis Configuration Wizard" interface and select "Add Axis". The

following interface will pop up for axis configuration.

addition.

frxis Config Axis Group Config

After configuration, click "OK" to complete the

- Pulse Axis

Coordinate | Conversion | Speed

Limit I I/0 Mapping |

v - Communication Axis Hardware Confiz

- communicationfxis_..

. . Device Hame: |
B Virtual Axis

communi catlonhxis 0

B EtherCAT Slave Module...l Rack number: |D

Slot Fumber: |D

Encoder Axis Hode ID: |2

\
N )
\‘ Coordinate

Pleaze select

a device in the hardware contiguration

az input for thiz Axis.

[Ethercar BUS

Hode 3,Module 1, HSF-04 Channels 0O

bxis Hame:

hxiz Humber:

|E therCathxzi=z_0

1

Axis Fumber: |U

[] Generate symbol table

The interface of the added EtherCAT slave module axis is shown below:
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Mxiz Config Axiz Group Confiz

i Pulse Axis Coordinate | Conversion I Speed Limit I I/0 Mapping |
» —= Communication Axis
& Virtual Axis

Hardware Config

Device Hame: |EtherCatMis_ﬂ bz Humber: |1

B EtherCatAxis_0:1 Hode ID: |3 Slave Index: |1

B Encoder Axis Chanmels

w

:|D

Coordinate

hxis Type:

|Linear hxis
Modulo value:
[1.00

Motor direction effective level:

|Low Level

Defanlt A1l DGenerate symbol table Finizh | | Cancel

Axis Config Axis Group Config

< Pulse Axis Coordinate | Conwersien |
> —= Communication Axis
& Virtual Axis
> @@ EtherCAT Slave Module...
v 0 Encoder Axis Operation Tazk: |Pulse
B Encoderixis 0:2

Hardware Config

Device Name: |Encoder1\xis_ﬂ boeis Humber: [

Coordinate
Axis Type:
|Linear hxis
Modulo value:
[t.oo

Encoder Source

® High—Speed Counter (HSC)
O Address Mapping

Fleaze Select a HSC Channel.
[Rack:0, Slot:0, Module CEV M226ES, Channel:0 - |

Position Smooth Rate
o

Fleaze enter an appropriate mapping address.

D Generate zymbol table | Finizh | | Cancel |

Select "Encoder Axis" on the above interface and right-click to add a new encoder axis. Select the

corresponding encoder for the axis under the "Encoder Source" option, and choose to enter the

corresponding mapping address (default V zone) to determine the encoder. The position smoothing
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coefficient is used to filter the encoder shaft. The smaller the smoothing filtering parameter setting, the
smaller the speed fluctuation. Setting it to 1 or 0 means no filtering, and between 0 and 1 means filtering.

6.1.2 AXxis group configuration

Axis group configuration: Two or three axes that are about to be configured can be freely combined in the
form of axis groups. In the "Axis Group Configuration" interface, right-click on "Add Axis Group" to add
axis groups, as shown in the following figure:

|+ Enmms
% | mregem  PES
bxis Group Config
v & g:‘:usi;“p Axis Group Base Config:
haris Group ID: i
Axis Growp Type:  |3-huis Gantry |
Operation Task:  |Fulsze -
Acceleration Mods: |Trapezoidal 3
Please select the axis that constitutes
the differential ariz greup:
Logic Axis Constitute Axis
1 Adis AD |eeee -
2 Axis AT |eeees -
3 Axis A2 e -
4 Ads A3 | -
5 Axis Ad |- -
6 Axis A5 | e -
Default ALL [] Generate symbol table Finish | [ Caneal
) Basic configuration of axis group ":" Axis group number "cannot be changed. The drop-down

options for" Axis group type "can be selected as" 2-axis orthogonal "or" 3-axis orthogonal ", corresponding
to two or three groups of" constituting axes "that can be selected respectively. The 'operation cycle' can
be selected as' pulse '. The "acceleration mode" can be selected from "trapezoidal’, "sin * 2", and
"quadratic".

) Logical axis: default six groups, cannot be changed.

) Composition axis ":" 2-axis orthogonal "corresponds to two composition axes," 3-axis orthogonal
"corresponds to three composition axes, and the drop-down options can only select" pulse axis "or" virtual
axis ".
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6.2 Electronic cam guide

In the electronic cam editor, electronic cam discs (or cam switch functions) can be implemented through
graphics or lists. When generating code based on relevant applications, various global data structures
(CAM data) will be created, which can be accessed by IEC programs.

1. Select "Tools" and then "Electronic Cam Wizard" on the hardware configuration interface to configure
the electronic cam.

PLC Tools Help !Eu
B = d B as pm B 4a|NR
| Device Catalog g X
’l D Find:| | v || ooww |
(o) 438
e EtherCAT | > W CANopen
S v M EtherCAT
1 H = v [ Slave
2 2ASNEth g (SEtherCA B A3N EtherCAT V1.10
3 gyg - B 24N EtherCAT V1.30
4 B EtherCAT Slave
5 AIN V110 Slave B H1A EtherCAT Drive(C...
5 B cTLECT
7 v B CTH3-HUB-000S2 Ethe...
A >/ ||> M cTNer
IEIIEIStation > W CO-TRUST 200
1D Type Name
0 Rack (0) H1ZR oo
FEmaEkn: EtherCAT Slave
0 EtherCAT BUS EtherCAT BUS (0) S48 COTRIST
'lﬁ%ﬁﬂ EtherCAT Slave
THHID: #x99
A #x10000001
frE S #:00000100
{EE: EtherCAT MIEALI RS A

2. The configuration interface of the electronic cam guide is as follows. Select "CAM" and right-click to
insert a new CAM, follow-up shear, or flying shear:

CAM + | Insert New CAM nfiz Flying Shear Rotating Cut | CAM |
4  Insert Flying Shear Config
=+ | Insert Rotating Cut CAM Hame: CaM ID:
Copy start position: WMazter end position:
Past L e
aste B ostart position: Slave end position:
#® |Remove CAM
iodie transition Feriod:

Compile Format
Polymomial (XYVA)
One Dimenzional point arrayw Element: |128 v
Two Dimensional point array

Compound curve

Interpolation Mode

Linear

Three Dimensional

Generate Option
Anto Mapping

Start Address:

After successfully inserting CAM, follow-up cutting, and flying cutting, select "Symbol Table" in the project
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manager interface to see the newly added CAM.

File Edit Insert PLC Tools View Windows Help

ME x08 O @03 5 Db =

v (@] TEST ) CAMO_SYM
> B PLC1 #F CAM1 SYM
> HH pLC2 B CAM2 SYM

M & POU FHES
R
HEU M226ES REL 02.01 N

Program Block
Symbol Table
Status Chart
Init ¥ Data Block
Cross Reference
5% Wizards
> i@ cT uel
> §i@ cT uez2

3. Click on "CAM" to display the following interface, where you can view the corresponding CAM symbol
address.

il Symbol Table Edit Insert View Window Help

status symbol comments
This symbal Table start from VB1000
CAMO xStart VD1000 The starting Point of Coordinates the X-Axis
CAMO _xEnd VD1004 The ending Point of Coordinates the X-Axis
CAMO_yStart VD008 The starting Point of Coordinates the Y-Axis
CAMO _yEnd VD012 The ending Point of Coordinates the Y-Axis
CAMO_elementNum Vw1016 element Count
CAMO Dx 0 VD1018
CAMO_Dy 0 vD1022
CAMO Dv 0 VD1026
CAMO Da 0 VD1030
CAMO Dx 1 VD1024
CAMO Dy 1 VD1038
CAMO Dv 1 VD1042
CAMO Da 1 VD1046
CAMO Dx 2 VD1050
CAMD Dy 2 VD1054
CAMO Dv 2 VD1058
CAMO Da 2 VD1062
CAMO D 3 VD1066
CAMO Dy 3 VD1070
CAMO Dv 3 VD1074
CAMO Da 3 vD1078

O @ o U e w o =

4. After inserting CAM, the configuration interface is shown below.
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i CAM Config - CAM_D

v CAM Baze Config | CAM |
CAM_O Baze Config
CAM 1
CAM_2 CAM Hame: [CAN_D | CAM ID: o |
Master start position: |D |F|[aster end pozition: |36I3 |
Slave start position: |D | Slave end pozition: |36I3 |
[JPeriodic transition Feriod: |360

Compile Format

Polynomi ol (XYVA)

[] One Dimensional point arvay Element: 128
[l Twe Dimensional point arvay

D Compound curve

Generate Option
Auto Mapping
Start Address: |VE100D

[ Basic Configuration ]

Basic Configuration: Users can manually change the "CAM Name" and the starting and ending positions
of the master and slave axes (the spindle position corresponds to the horizontal axis in the CAM curve
graph, and the slave axis position corresponds to the vertical axis in the CAM curve graph), check
"Periodic Change", and the CAM curve graph will show periodic change, with the spindle end position
being the cycle.

L] Compilation type ": Check" Polynomial (XYVA) ", CAM will display the horizontal and vertical
coordinates, velocity and acceleration states in the state table with the symbols x, y, a, v. Currently, the
compilation types of" one-dimensional array "and" two-dimensional array "are not supported.

® Generate Options ": Check" Auto Mapping "to set the default starting address to VB1000. Uncheck
to modify the starting address, which corresponds to the starting address in the symbol table.

[CAM]

This page displays the relationship between "main axis position" and "sub axis position", "sub axis
velocity", and "sub axis acceleration" in the form of a curve graph. The maximum value of the "main axis
position" on the horizontal axis corresponds to the setting value of the "main axis end position" on the
"basic configuration" interface, and the maximum value of the "sub axis position" on the vertical axis
corresponds to the setting value of the "sub axis end position" on the "basic configuration" interface. Click
on the red node to drag it.
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| ExmE | o | caek |
A

350
300
250
200
150
100

MR

MRS

[,
Ll

M3 niee L
L
®
®
®

 J

u] (=i 100 160 R X 200 280 300 360
FihuE

CAM Table

This page % should display the information of the red nodes in the CAM page curve graph. Each red node
corresponds to a set of data. Click +i" t0 add a new node, and click " to delete an already added node.
Double click the values corresponding to "X, Y, V, A" to manually modify them.

i CAM Config - CAM_0

| BEFmE | o | coek | HEE |

TEE b (RS

Poly5 0

Palys 120

Poly5 -0

5. After inserting the clip, the configuration interface is shown below.
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v CAM Baze Config Fotating Cut I CAM |
CAM_D Base Config
CAM_1
CAM_ 2 CAM ame: |Rotating Cut_0 CHM ID: |4
Flying Shear 0 Mazter start positiom: |0 Mazter end poszitiom: [3000
Rotating Cut 0 " L
= Slave start position: |0 Slave eand position: 1584 95
DPeriodic tranzition FPeriod: |360
Compile Format
Folymomial (XT¥a)
One Dimensional point array Element: |128
Two Dimenzional point array
Compound curve
Generate Option
Auto Mapping
Start addres=: |VE1000
v CAM Flying Shear
CAM O
- Common
CAM_1
CAM 2 Shear Length: [720.00 a Max Distance: [360.00 a
Flying Shear 0 Master Start Pesition: [0.00 ¢ Master Syne Position: [144.00 ¢
Rotating Cut 0 Slave Sync Position: [108.00 ] Slave End Position: [288.00 ]
Slave ¥ait Fasition' [0.00 =

[ Basic Configuration ]

® Basic Configuration: Users can manually change the CAM name and CAM ID. The spindle
position corresponds to the horizontal axis in the CAM curve graph, and the vertical axis in the CAM curve
graph corresponds to the axial position. Check "Periodic variation", and the CAM curve graph will show
periodic variation. The end position of the spindle is the periodic variation.
L] Compilation type ": Check" Polynomial (XYVA) ", CAM will display the horizontal and vertical
coordinates, velocity, and acceleration states in the state table with the symbols x, y, a, and v. It supports
compilation types of" one-dimensional array "and" two-dimensional array ".
(] Generate Options ": Check" Auto Mapping "to set the default starting address to VB1000. Uncheck
to modify the starting address, which corresponds to the starting address in the symbol table.
be careful
The automatically mapped V-zone address is not suitable for dynamically changing curves, and
modifying the curve with the trimming and flying cutting instructions can cause an increase or
decrease in the number of curve points, leading to memory conflicts. When using the trimming and

flying cutting command, it is recommended that users customize the starting address and reserve
sufficient memory range.

[Rotating cut configuration]

v CAM Base Config | Retating Cut | CAM
CAM_O c
A ommon
CAM_1
CAM_ 2 Shear Length: [3000.00 Reset Angle: [180.00 |

Flying Shear_0
Rotating Cut 0

Sync Staring Position: [0.00

<3| |43 |g>

Cutter Hanber: |1

Syne End Position: [209.44

Catter Radius: [300.00

<3| <3| |<>

The parameters of the main axis and sub axis, as well as the cutting length of the material, can be set in

the trimming configuration.
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Cutting length: refers to the length of material that needs to be cut.

Maximum distance: refers to the maximum distance that can be moved from the axis.

Spindle starting position: The position where the spindle starts to transport the material forward.

Spindle synchronization position: The position where spindle synchronization begins, at which the spindle
speed remains consistent with the slave shaft speed.

Axis synchronization position: The position from which axis synchronization begins, where the axis and
spindle speeds are consistent.

End position of axis synchronization: The position where axis synchronization ends.

Return from axis to main axis displacement: The displacement of the main axis during the process of
returning to the origin in the opposite direction after walking from the axis to the set maximum distance.
Main axis displacement during waiting from the axis: The displacement of the main axis during waiting
from the axis back to the origin.

[CAM]

This page displays the relationship between "main axis position" and "sub axis position”, "sub axis
velocity", and "sub axis acceleration” in the form of a curve graph. The maximum value of the "main axis
position" on the horizontal axis corresponds to the setting value of the "main axis end position" on the
"basic configuration" interface, and the maximum value of the "sub axis position" on the vertical axis
corresponds to the setting value of the "sub axis end position" on the "basic configuration" interface. The
red nodes on the CAM curve of the flying shear cannot be dragged.

| BxFEE | EEmEE | o | caE |

A

380
300
280
200
150
100

i”_//

A —
o & @
f /
\

i H

M,

MEHERT

—4
1

® o

h
0.15
0.1
0. 05
o & ® ® ® L
—0.05
0.1
.15

M SN R

Y

400 &00 600 rog

0 100 200 o0
FihluE

CAM Table

The CAM table parameters in the trimming process cannot be modified. This page should display the
information of the red nodes in the CAM page curve graph, where each red node corresponds to a set of
data.
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| EAEE | ETEE | cw | ok |

X Y v A J st St B (7)) B (f
0 0 0 0 0
- Polys 0 500
% 1200 500 1 0 0
+ Polys 500 800
% 1500 800 1 0 0
+ Polys 800 1000
% 2000 1000 0 0 0
- Polys 1000 1000
% 4400 1000 0 0 0
+ Polys -0 1000
o 4900 o 0 0 o
T Paly5 0 0
5000 0 0 0 0

6. After inserting the flying shear, the configuration interface is shown below.

v CAM EXRE | wEEE | om [ omE |
CAM.D EFEE
EEEE O
== 0 canEdh: [WEmE D | cANID: [2
Fiapiu®: 0 EERuE: (3000
MEhftigiuE: |0 Mg TR 195495
[ FeREsit FEHR: |30
bzl
[w] 1 (xva)
—EfE#iA TE: [z
iR
LRI
[v] E9ahmh st
gt | VvB1e12
-
) Basic Configuration: Users can manually change the CAM name and CAM ID. The spindle

position corresponds to the horizontal axis in the CAM curve graph, and the vertical axis in the CAM curve
graph corresponds to the axial position. Check "Periodic variation”, and the CAM curve graph will show
periodic variation. The end position of the spindle is the periodic variation.

) Compilation type ": Check" Polynomial (XYVA) ", CAM will display the horizontal and vertical
coordinates, velocity and acceleration states in the state table with the symbols x, y, a, v. Currently, the
compilation types of" one-dimensional array "and" two-dimensional array "are not supported.

) Generate Options ": Check" Auto Mapping "to set the default starting address to VB1000. Uncheck
to modify the starting address, which corresponds to the starting address in the symbol table.

be careful

The automatically mapped V-zone address is not suitable for dynamically changing curves, and
A modifying the curve with the trimming and flying cutting instructions can cause an increase or

decrease in the number of curve points, leading to memory conflicts. When using the trimming and

flying cutting command, it is recommended that users customize the starting address and reserve

sufficient memory range.

[Flying shear Configuration]
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The parameters of the axis and the cutting length of the material can be set in the flying shear
configuration.

~cam Flins Sheur
CAM_O Common
CAM_1
CAM 2 Shear Length: [720.00 | Max Distance: [360.00

Flying Shear 0 Master Start Position: [0.00 Master Sync Position: [144.00

<3| g2 |2

Rotating Cut_0

Slave Sync Position: [108.00 | Slave End Position: [288.00

Slave Wait Position: [0.00

Cutting length: refers to the length of material that needs to be cut.

Reset angle: refers to the angle value at which the current synchronous angle edge reaches the cutting
point after the cutter runs in the running direction from the origin after resetting.

Front synchronization angle: The angle of the synchronization area that the material passes through first is
the front synchronization angle.

Post synchronization angle: The angle of the synchronization area that the material passes through is the
post synchronization angle, and currently it is required that the size of the front and rear synchronization
angles be consistent.

Number of cutting blades: the number of cutting blades on the axis. If the number of cutting blades is two
or more, it is required that the cutting blades are installed at a uniform angle, and the angle between each
pair of cutting blades is the same.

Blade radius: The distance from the axis center to the blade head is the blade radius.

The schematic diagram of the shaft structure is as follows:
RS

PEIR

[CAM]

This page displays the relationship between "main axis position" and "sub axis position", "sub axis
velocity", and "sub axis acceleration" in the form of a curve graph. The maximum value of the "main axis
position" on the horizontal axis corresponds to the setting value of the "main axis end position" on the
"basic configuration" interface, and the maximum value of the "sub axis position" on the vertical axis
corresponds to the setting value of the "sub axis end position" on the "basic configuration" interface.
Unlike regular camshafts, the red nodes on the CAM curve of the flying shear cannot be dragged.
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| EFEE | XEEE | oM | ok |

1500
1000

MR MihiuE

MEHE S

CAM Table

The CAM table parameters in the flying shear cannot be modified. This page should display the
information of the red nodes in the CAM page curve graph, where each red node corresponds to a set of
data.

[BxmE | xoms | ca | cank |

X ¥ v
0 0
0
10472 10472

104.72

2895.28  1780.236

1780.236

3000 1884.956

6.3 Axis instruction plc_open_stm (V1.1) library instruction
Function Name Instruction Name M226ES
CF_ATCHC Language block connection instruction Unsupported
SMC_CtrIByActPos Position follows the current position command Unsupported
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SMC_CtrIByPos Position following instruction Unsupported
SMC_GetCamMasterPos | Obtain the position of the cam spindle Unsupported
SMC_GetCamSlavePos Obtain camshaft position information Unsupported
SMC_GetPosByEvent Position capture command support
SMC_Home Special Origin Regression Instruction support
SMC_PosToPulse Position conversion instruction support

CF_STCHC language block connection instruction - temporarily not supported

CF_ATCH:FC1
— EX

1dcF 1o STARVE100
14 EVE_ID

Function: This instruction adds the C language code block pointed to by CF-ID to the corresponding
position for execution.

Parameter Description

Parameter Parameter
Name Input/Output description type remarks
Instruction
; The ID number of the C language block, for
CF_ID IN execution BOOL . '
conditions example, CF-ID of CF2is 2
Parameter 0: EtherCAT cycle
EVE_ID IN number WORD 1: Pulse axis period
Parameter 0: Execution successful
STA ouT pointer DWORD 1. Parameter error

SMC_TrIByActPos position follows current position instruction - temporarily not supported

EMC_Ctr1ByA : FCH

EN
Executs
OdAxis BusyVEDD. 0
Abor tfvED0. 1
Errpveon, 2
ErrIdpvysoz

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:

Paramete Input/Outp Parameter
A type remarks
r Name ut description
When the execution condition changes from Off to
Instruction execution On, execute the instruction.

Execute IN conditions BOOL When the execution condition changes from ON to
Off, cancel the current instruction

Axis IN Spindle ID number  BYTE | Axis number
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Busy

Abort

Err

Errid

Instruction
OUT | processing
progress

Command

out termination bit

OUT | Error position

ouT error code

in BOOL | True, instruction is currently being processed

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.

If an error is detected, the Error bit is set.

BOOL When the execution condition of the instruction is

Off, the Error bit is reset.

WORD Error codes, see 6.4.4 error code.

SMC_TrIByPOS position following instruction - temporarily not supported

Function Name: SMC_TrIByPOS

0=
Ay BE340-

SMC_Ctr1ByFPos: FCE4
EN
Execoute

Axls
pPos=

Busyl-¥&336.0

Abort|-va336. 0

Err|=¥&337.0
ErrIdp-wesas

Function: After calling this command, the axis position will be controlled by an external command, and the

axis setting position will follow the memory pointed to by pPos.

Parameter description:
Paramete Input/ou Parameter

r Name

Execute

AXis

pPos

Busy

Abort

Err

Errid

tput description
Instruction

IN execution
conditions

IN Spindle ID
number
Position

IN following value
pointer
Instruction

OUT |processing in
progress

ouT Command

termination bit

OUT | Error position

OUT | error code

type

BOOL

BYTE

Pointer

BOOL

BOOL

BOOL

WORD

remarks

When the execution condition changes from Off to On,
execute the instruction.

When the execution condition changes from ON to Off,
cancel the current instruction

AXis number

True, instruction is currently being processed

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.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.
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SMC_GetCamMasterPos obtains cam spindle position - temporarily not supported

IMC_GetCamMaste :FC

EN
Enable
VE2004 CamId Done
Yo2e0 fCam¥ Err
HVEES0- pCamil ErrId
Count

=300, 0
=300 1
=302
=VEZ0Z

Function: This command is used to obtain the position of the cam spindle. Given the cam table and

camshaft position values, calculate the corresponding camshaft spindle position value. The correct result

can only be obtained after executing MC_CamTableSelect.

solutions

CAMZ*E
SlavePosition A
F(x) S A
X ' XR
—p : —>
? MasterPosition
Parameter description:
Paramete Input/Out Parameter
r Name put description type MOl
Instruction . o
Enable IN execution BOOL :/r\]lg?:si?uecﬁéﬁcutlon condition changes to On, execute
conditions
ID number of cam
Camld IN table BYTE
Cam position
fCamyY IN value from the REAL Cam position value from the shaft
shaft
There may be multiple solutions, and the solutions exist
in the memory pointed to by pCamx.
If the fitted curve in the cam table is a zero power curve
pCamX IN Sp.mdle position Pointer and t_here are _countless solutions, only the two
pointer endpoints of the line segment are taken.
If it is a 5th power curve, the function block will be
evaluated internally using the tangent method, with an
accuracy of 6 decimal places.
Complete .
Done ouT position BOOL | Instruction completed, Done set
If an error is detected, the Error bit is set.
Err OUT | Error position BOOL |When the execution condition of the instruction is Off,
the Error bit is reset.
Errid OUT | error code WORD | Error codes, see 6.4.4 error code.
Count out Ihe number of gyp
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SMC_GetCamSlavePos retrieves camshaft position information - temporarily not supported

SMC_GetCamSlavePos FC4

EH
Enable
YEZ00- CamId Done|-¥300. 0
VD5 £Cami Errfvaoo. 1
ErrId}VWaoz
fCam¥ VTl
fCam¥fv2
fCammf-vT5

Function: This command is used to obtain camshaft position information. Given the cam table and cam
spindle position values, calculate the corresponding cam slave shaft position values and speed ratios.

CAME
SlavePosition A
XR K Y,
= » F(X)I
xR MasterPosition
Parameter description:
Parameter | Input/Out Parameter

Name put description type remarks

Enable IN Instrgqnon execution BOOL When the execution condition changes to On,
conditions execute the instruction.
ID number of cam

Camld IN table BYTE

fCamX IN SP;?S'%” value of cam REAL | Position value of cam spindle

fCamyY ouT Cam position value REAL | Cam position value from the shaft
from the shaft

fCamV ouT g?irg shaft  speed REAL | Cam shaft speed ratio
Cam shaft . .

fCamA ouT acceleration ratio REAL |Cam shaft acceleration ratio

Done OUT | Complete position BOOL | Instruction completed, Done set

If an error is detected, the Error bit is set.
Err ouT Error position BOOL When the execution condition of the instruction
is Off, the Error bit is reset.
Errid OUT | error code WORD Error codes, see 6.4.4 error code.

SMCOtPosByEvent position capture command

Function Name: SMC_GetPosByEvent
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SMC_GetPosEyEvent FCZ2
4 EH

4 Excute

4 hxis Donefe
o Event Errf
o Tvpe ErrIDf
40bject
4 Window
4 FosFtr

Function: This instruction binds an 10 interrupt. When the interrupt occurs, it reads the output pulse count
(HSC or mapped memory value) of a certain axis and configures it according to the dimension of the axis.
It converts this pulse value into a coordinate value and outputs it to the memory specified by the PosPtr
pointer.

be careful

1. You only need to call once to bind interrupt events.

2. The ATC instruction (interrupt connection instruction) must be called first, and then the ENI
instruction (interrupt enable instruction) must be called before the instruction interrupt can be
generated.

3. This instruction function block is executed before the OB block bound to the ATC instruction, and
its speed is faster than the values read from within the OB block.

4. If it is HSC, it must be initialized before this instruction in order to read the changing pulse values.

Parameter description:
Parameter | Input/ou Parameter

Name tput | description Wps remarks

Instruction

Execute IN  execution BOOL | Ascending edge execution
conditions

Axis IN Axis number | BYTE
Event

Event IN Interrupt BYTE | Only supports local IO interrupts
Number

0: HSC, when an interrupt occurs, the current value of
HSC is read. If HSC captures the interrupt, the HSC
Type IN type BYTE | hardware capture register will be read.
1: Memory mapping, when an interrupt occurs, reads the
mapped memory value.
If the Type parameter is 0, then this value represents the
ID of HSC, ranging from 0O to 5.

Object IN read object | DWORD . . .
) J If the Type parameter is 1, then the value is a pointer to
memory.
Window IN Dgtectlon REAL The ml_nlmum interval position for two consecutive
window conversions
nversion . . .
PosPtr IN Conversio REAL | Pointer for storing conversion results
results
Done ouT Complete BOOL 0: Instruct!on not completed
position 1: Instruction completed
If an error is detected, the Error bit is set. When the
Err OUT | Error position, BOOL | execution condition of the instruction is Off, the Error bit
is reset.
Errid OUT error code WORD | Error codes, see 6.4.4 error code.
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SMC_Home Special Origin Regression Instruction

-

154
&VETOO04
10. 04

5. 04

5. 04

SMC_Home  FCZ
EN
Execute
hxis DNonepyE0z, 2
Mode Bu=wyE=02 3
pligln”  ABortpvens. 4
VelFast Errfpye0z. 5
Vel3low  ErrIdbvieze
heo

Function: This instruction is controlled by the controller to execute the return to origin action on the axis
according to the given mode and speed 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 connected to the PLC system.
After returning to the original, the controller will bias the axis coordinate to 0.0, and the 16 # 6064:0
(position actual value) of the axis itself will not change due to operation instructions.

Parameter description:
Paramete Input/Out Parameter
r Name put description
Instruction
Execute IN execution
conditions
Axis IN Axis ID number
Mode IN Homing mode
. Input signal
pDiglnput IN pointer
Fast Homing
VelFast IN speed
VelSlow IN Slow Homing
speed
Acc IN acceleration
Done OUT | Complete position
BUS ouT Instruction
y execution bit
Abort oyt Command

termination bit

type

BOOL

BYTE

BYTE

Pointer

REAL

REAL

REAL

BOOL

BOOL

BOOL

160

remarks

When the execution condition changes from Off to On,
execute the instruction.

Refer to Pulse Axis Return to Origin, 6.7.1 Homing
mode description

The memory address pointed to by the position
number of the origin switch, forward and reverse limit
switches.

In memory

Bit0: Negative Switch

Bit1: Forward switch

Bit2: Origin switch

Switch signal 1 is valid, 0 is invalid.

For example, when pDiglnput is equal to&IBO,

10.0: Negative Switch

10.1: Positive switch

10.2: Origin switch.

The fast speed when searching for the origin, this
parameter is always positive.

(Unit: Unit/second)

The slow speed when searching for the origin, this
parameter is always positive.

(Unit: Unit/second)

The acceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

After returning to the original position, the Done
position is set.

When the execution condition of the instruction is Off,
the Done bit is reset.

When the instruction is executed. Busy position is set.
When the instruction is completed, Busy resets.

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.
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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 position BOOL |When the execution condition of the instruction is Off,
the Error bit is reset.
Errid OUT | error code WORD | Error codes, see 6.4.4 error code.

SMC_PosToPulse position conversion instruction

Function Name: SMC_PosToPulse

SMC_FosToFulse:FC3
- EH
= Execute
o i Donef
4 F0_Angle Errf-
4Fl Rk ErrId}
Fulzef

Function: This command converts two input points into actual pulse numbers based on their axial
dimensions. Parameter description:
Parameter Input/ou Parameter

Name tput description type el
Instruction
Execute IN execution BOOL | Ascending edge execution
conditions
Axis IN | Axis number BYTE | Need to use dimensional parameters and types
Event Position parameter O, if it is a linear axis, it is position
PO_Angle IN Interrupt REAL 0, if it is a rotational axis, it is angle.
Number
PL R IN  type REAL Posmop _pgrameter_l, if it |s_ a !m_ear a?<|s, it is position
1, and if it is a rotational axis, it is radius.
Complete 0: Instruction not completed
Done ouT np BOOL uct P
position 1: Instruction completed
Err OUT  Error position BOOL
Errid OUT |error code WORD | Error codes, see 6.4.4 error code.
Number of
Pulse OUT |pulses after DWORD
conversion

6.4 Introduction to the Axis Instruction "ct_plcopentlib”

The Axis instruction is designed according to the PLCOpen standard, and the flowchart of the axis status
instruction is shown in the following figure:
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MC_Gearlin
MC_Camin

/ MC_Phasing
RZiEah
/ Synchronized
)
N
& \0\0 @
&S
F58
o
o
MC_Jog
C_MoveVelocity

MC_MoveAbsolute
yIC_MoveReIative
ELEN R

Continue

MC_Jog
MC_MoveVelocity

EENER
Discrete MC_MoveAbsolute,
MC_MoveRelative

l

MC_Stop.done
& !Execute ;¢ gtop

| {
| mEm | e

FaLEAR
MC_Power | pisabled

RREH MC_Home——
Homing - Standstill
) q,/g) \
5§88 ] %,
'q'g‘g S 1 % MC_Reset
T _Linexx
g 22  MC_Circlexx
£L5
—00
JSEEREREET

ZhitEa R

Coordinated

MC_Circlexx
Ct_plcopentlib (v2.9) is divided into three types of instructions, namely single axis instructions, multi axis

instructions, and axis group instructions. The following chapters will introduce these three types of axis

instructions.

6.4.1 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 commonly used MC function blocks for single axis control are as follows:

Function Name Instruction Name M226ES

Axis enable command support

support

MC_Power
Read axis status command

MC_ReadStatus
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MC_ReadSetPos

MC_MoveAbsolute

MC_MoveRelative

MC_MoveVelocity

MC_MovelJog

MC_Home

MC_Stop

MC_Halt

MC_Reset

MC_SetPosition

MC_MoveFeed

MC_ReadParameter

MC_WriteParameter

MC_TouchProbe

MC_TorqueControl

MC_MoveFeed

MC_MoveVelocityCSV

MC_Stop

MC_Halt

MC_HaltSuperimposed

MC-Power axis enable command

Function Name: MC-Power

e

MC_Fower FCO

ER
Enable
Axis StatusH¥100.1
Bu=yH¥ioo. 2
ErrHvion. 3
ErrIdHvy102

Read axis setting position command

Absolute displacement instruction

Relative displacement command

Speed command

Jog command

Origin Regression Instruction
Stop command

Interruptable stop command
Reset error command

Set current location command

Interrupt  event

command

triggers

Read parameter instruction
Write parameter instructions
Probe instruction

Torque control command

Interrupt  event

command

triggers

Speed command (CSV mode)
Stop command
Interruptable stop command

Overlay Abort Instruction

motion

motion

Function: This command is used to enable or disable the corresponding axis.

Parameter description:

Parameter
Name

Input/ou| Parameter
tput description

type
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remarks

support
support
support
support
support
support
support
support
support
support
support
support
support
Unsupported
Unsupported
support
Unsupported
support
support

Unsupported
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Enable IN AXxis BOOL Set to TRUE to enter the runnable state, set to False to
enablement release the runnable state.
Axis N AXisID BYTE
number
Status OUT  Status bit BOOL When_ enterl_ng the runnable state, it becomes TRUE.
Entering an inoperable state becomes false.
When the instruction is executed. Busy position is set.
Instruction When the command completes Busy reset.
Busy ouT execution bit BOOL 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 position. BOOL |When the execution condition of the instruction changes
from On to Off, the Error bit is reset.
Errid OUT | Error code WORD | Error codes, see 6.4.4 error code.

MC_SeadStatus Read Axis Status Instruction

Function Name: MC_SeadStatus

EE ReadStat ™ FCI

—i EH

——Enakle

o hxis TNone{yz00. 0
Errpveon. 1
ErrorTdHVWz02
Errors™Hveoo.
Stoppi~Hv=oo.
DizalbeHyr=00.
Stands ™ Hy=00.
DisCre™Hvzao.
Contin” Hrzoo.
SyncMo™Hiz0l .
HomingHy201.
Coordi “Hveor.
hetPosHYDZ04
hetVel HYDIZ0S

M) = O = M@ 0 & W M

Function: This command is used to read the values of the corresponding axis status parameters.

Parameter description:
Parameter |Input/ou Parameter

Name tput description e el 2
Instruction
enable IN execution BOOL 'When On, execute the instruction.
conditions
AXis IN Axis ID BYTE |Axis 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.
Error OUT | Error position | BOOL |When the execution condition of the instruction
changes from On to Off, the Error bit is reset.
Error code
When Error is TRUE, Errld is the error of the
Errid OUT | Error code WORD |instruction.
When ErrStop is TRUE, Errld is the current axis
error.
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ErrStop
Stopping
Disabled
StandStill

DisCreteMotion

ContinousMotio
n

SyncMotion
Homing
Coordinate
ActPos

ActVel

ouT

ouT

ouT

ouT

ouT

ouT

ouT

ouT

ouT

ouT

ouT

Status
indicator bit
Status
indicator bit
Status
indicator bit
Status
indicator bit
Status
indicator bit
Status
indicator bit
Status
indicator bit
Status
indicator bit
Status
indicator bit
Current
coordinates

Current speed

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

REAL

REAL

Error codes, see 6.4.4 error code.

True, if the axis is in the ErrStop state
True, if the axis is in the state of Stopping
True, if the axis is in the disabled state
True, if the axis is in the StandStill state

True, if the axis is in the DisCreteMotion state

True, if the axis is in the state of ContinuumMotion
True, if the axis is in the SyncMotion state

True, if the axis is in the Homing state

True, if the axis is in the Coordinate state

unit

Unit/second

MC_ ReadSet BIOS reads axis setting position command

Function Name: MC_SeadSetPhos

JC_ReadSetP™ :FCH
EN

Enable

04Axis

Donef¥300.0
Errpva00. 1

ErrorIdfpywonz

SetPoskVDo04

Function: This command is used to read the current set position of the axis.

Parameter Description

Parameter | Input/outpu

Name

enable

AXis

Done

Error

Errld

t

IN

IN

ouT

ouT

ouT

Parameter
description
Instruction
execution
conditions

Axis ID number

Status bit

Error position

Error code

type remarks

BOOL |When On, execute the instruction.

BYTE | Axis number
After the instruction is executed successfully, the

BOOL Done bit is set.
When the execution condition of the instruction is
Off, the Done bit is reset.
If an error is detected, the Error bit is set.

BOOL |When the execution condition of the instruction
changes from On to Off, the Error bit is reset.
When Error is TRUE, Errld is the error of the
instruction.

WORD |When ErrStop is TRUE, Errld is the current axis
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Error codes, see 6.4.4 error code.
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Setpos

ouT

Current setting
location

REAL | unit

MC_SeadVelPos reads axis speed and position commands

EN

o Axis

MC_ReadVelPos:FC36

Err
ErrorId
ActFPos
ActVel
SetPos
SetVel

Function: This command is used to read the speed and position of the axis.

Parameter Description

Paramete
r Name

Axis
Err
Errld
Actpos
ActVel
Setpos

SetVel

Parameter
Input/Output description type
IN Axis ID number BYTE
ouT Error position BOOL
ouT Error code WORD
Current actual
OUT location REAL
Current actual
ouT speed REAL
ouT Curr(_ant setting REAL
location
Current set
ouT speed REAL

remarks
AXis number

If an error is detected, the Err bit is set.

When Err is TRUE, Errld is the error of the
instruction.

unit
Unit/second
unit

Unit/second

MC_SoveAbsolute absolute displacement instruction
Function Name: MC_SoveAbsolute

1000,
2000,
3000,
4000,

= O O O O O

2

EH

Exacute

Aris
Fas

¥el

Aee

Dec
Euffer™

Direct”

B Moweib=zo™ FCS

Dome Qir220. 0
BusyHver0. 1
AbortHyeo0. 2

Err{v2en. 3
ErrIdHngees

Function: This command is used to control the terminal execution mechanism to accelerate and

decelerate at a given speed to move to the target position relative to zero. Once this command is

terminated during operation, the remaining unfinished distance will be discarded and a hew command

function will be executed.

Parameter description:
Parameter

Name

Input/out

put

Parameter -
description yp
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Execute

Axis
Pos
Vel

Acc

Dec

BufferMode

Direction

Done

Busy

Abort

Err

Errld

ouT

ouT

ouT

ouT

ouT

Instruction
execution
conditions

Axis ID number
position

speed
acceleration

deceleration

Abort mode

direction

Complete

position

Instruction
execution bit

Command
termination bit

Error position

error code

BOOL

BYTE

REAL

REAL

REAL

REAL

BYTE

INT

BOOL

BOOL

BOOL

BOOL

WORD
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When the execution condition changes from Off to On,
execute the instruction.

The target position of the terminal actuator relative to
the zero point, unit: unit

The operating speed of the terminal actuator is always
positive. (Unit: Unit/second)

The acceleration of the terminal actuator is always
positive. (Unit: Unit/second/second)

The deceleration of the terminal actuator is always
positive. (Unit: Unit/second/second)

Define the action of the axis:

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

Operation direction:

0: The direction with the shortest distance.

1: Positive direction.

-1: In the opposite direction.

2: Continuing the current direction.

This parameter is effective for the rotation axis and not
for the linear axis.

When the absolute displacement action is completed,
the Done position is located.

When the execution condition of the instruction is Off,
the Done bit is reset.

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

When the execution condition of the instruction is Off,
the Busy bit is reset.

When the instruction is terminated during execution,
the Abort position 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.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.
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MC_SoveRelative relative displacement instruction
Function Name: MC_SoveRelative

hc_MoweRels™: FCH

EX

04 hxis
1000. 04D1 =
2000, 04 ¥el

300, 04 hee
400. 04Dee

Execute

Donefyz12. 0
Busypyzi2. 1

Abortlyeiz 2

Errfvzlz. 3

ErrIdpvizid

0dBuffer™

Function: This command is used to control the terminal execution mechanism to move a given distance at

a given speed, with the current position as the reference point. Once this command is terminated during

operation, the remaining unfinished distance will be discarded and a new command function will be

executed.

Parameter description:

Parameter | Input/out
Name put
Execute IN
AXis IN
Dis IN
Vel IN
Acc IN
Dec IN
BufferMode IN
Done ouT
Busy ouT
Abort ouT
Err ouT
Errid ouT

Parameter
description

Instruction
execution
conditions

AXxis ID number

distance

speed

acceleration

deceleration

Abort mode

Complete
position

Instruction

execution bit

Command

termination bit

Error position

error code

type

BOOL

BYTE

REAL

REAL

REAL

REAL

BYTE

BOOL

BOOL

BOOL

BOOL

WORD
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When the execution condition changes from Off to On,
execute the instruction.

Based on the current position, the target distance that
the terminal actuator needs to move is set to a
negative value, indicating that the axis will be reversed.
Unit: Unit.

The operating speed of the terminal actuator is always
positive.

(Unit: Unit/second)

The acceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

The deceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

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.

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

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.

When the execution condition of the instruction is Off,
the Abort bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.
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MC_SoveVelocity Speed Command
Function Name: MC_SoveVelocity

bc Movevelo FOB
—ee d B
Execute
OHhxis BusyHy=24. 0
100, 04 ¥el InVelHyresd, |
200, O hce AbortHyezd. 2
300. 0qDee ErrKveed. 3
{Euffer™ ErrIdfmece
ofDirect™

Function: This instruction is used to control the terminal execution mechanism to accelerate and
decelerate to a given speed and run at a constant speed. When the terminal mechanism reaches the
given speed, this instruction is executed, but the terminal mechanism continues to run at this speed.

Parameter description:
Parameter | Input/out Parameter

Name put description YP® remarks
Instruction _ .
meeue N |execution BOOL 0 coute e inetruation. o O
conditions , .
AXis IN Axis ID number| BYTE
Vel IN speed REAL The operating speed of the terminal actuator is

always positive. (Unit: Unit/second)
The acceleration of the terminal actuator is always
Acc IN acceleration REAL | positive.

(Unit: Unit/second/second)

The deceleration of the terminal actuator is always
Dec IN deceleration REAL | positive.
(Unit: Unit/second/second)
0: Abort (directly interrupts the ongoing instruction)

BufferMode IN Abort mode BYTE Other: lllegal
Direction IN direction INT L .POSItIV(.-Z‘ d|r¢ctlop
-1: Negative direction
When the instruction is executed. Busy position is
. set.
Busy ouT Instruction BOOL |When the command completes Busy reset.

execution bit When the execution condition of the instruction is

Off, the Busy bit is reset.
After reaching the target speed, the Invite bit is set.

Speed When instructed
Invel ouT :)%as?t?g;g BOOL When the execution condition changes from On to

Off, the Invite bit is reset.
When the instruction is terminated during
Command execution, the Abort bit is set.

Abort ouT termination 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 position BOOL |When the execution condition of the instruction is
Off, the Error bit is reset.

Errid OUT |error code WORD | Error codes, see 6.4.4 error code.

MC_SoveJdog jog command

Function Name: MC_SoveJog
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MC_MawveTogz: FC3

—l EH
—Foziti™
—dfezati™

O heris BusyH=350. 0
YD30044 Vel short Hr=a0. 1
YTIS00E] ke ErrHvean. 2
Yha0124Dee ErrIdHmmzas

Function: Perform micro movements based on the specified Velocity. When positive micro movement is

required, set PositiveEnable to TRUE, and when negative micro movement is required, set
NegativeEnable to TRUE.
Parameter description:
Parameter Input/ou; Parameter
Name tput | description type el
Positive L . o
PositiveEnable IN direction is BOOL If set to TRUE, start moving in the positive direction.
. Set to False to end the movement.
effective
Effective in If set to TRUE, start moving in the negative direction
NegativeEnable IN | the negativer, BOOL ' 9 9 '
N Set to False to end the movement.
direction
Axis IN Axis ID DWORD | Axis number
number
Vel IN Target REAL Sp_emfy the target speed. The unit is [instruction
speed unit/second].
The acceleration of the terminal actuator is always
Acc IN accelerationl REAL |positive.
(Unit: Unit/second/second)
The deceleration of the terminal actuator is always
. positive.
Dec IN deceleration)  REAL (Unit: Unit/second/second)
When set to 0, implement emergency stop.
B The instruction is ex in TRUE an mpletin
Busy ouT us.y. BOOL e instruction is executing as TRUE and completing
position as FLASE.
When the instruction is terminated during execution,
Stop the Abort bit is set.
Abort ouT position BOOL When the execution condition of the instruction is Off,
the Abort bit is reset.
Error If an error is detected, the Error bit is set.
Err ouT L BOOL |When the execution condition of the instruction is Off,
position o
the Error bit is reset.
Errid OUT | error code WORD | Error codes, see 6.4.4 error code.

MC_Some Origin Regression Instruction

Function Name: MC_Some
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MC_Home:FCZ21

EX

Execute

fxis

L7120, 0
Buzypy1a0. 1
ABortlVia0, 2
Errfvion. 3
ErrTdfiige

Done

Function: This command is used to control the axis to execute the return to origin action according to the

mode and speed given by the axis parameters. The return to origin mode and speed are set in the axis

parameter setting interface. Refer to Chapter 6.7 Homing function

Note: The configuration of the pulse axis and communication axis is different

e The pulse axis is set in the parameter setting interface to return to the original mode and return to the

original speed. For details, see section 6.1.1 Axis configuration Pulse Axis Configuration.

e For the communication axis, it is necessary to rewrite the value of the homing mode 16 # 6098:0 and

configure it back to the original speed 16 # 6099:0, 16 # 6099:1. For specific operations, please refer to

Chapter 6.1.1 Axis configurationCommunication Axis Configuration.

Parameter description:

Parameter
Name

Execute

Axis

Done

Busy

Abort

Err

Errid

Input/out| Parameter
put description
Instruction
IN execution
conditions
IN Axis ID
number
ouT Complete
position
OUT | Busy position
ouT Terr_n_matlon
position
OUT | Error position
OUT  error code

MC-Reset reset error command

Function Name: MC-Reset

type

BOOL

BYTE

BOOL

BOOL

BOOL

BOOL

WORD

remarks

When the execution condition changes from Off to On,
execute the instruction.

After the speed drops to 0, the Done position is set.
When the execution condition of the instruction is Off,
the Done bit is reset.

When the instruction is executed. Busy position is set.
When the instruction is completed, Busy resets.

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.

When the execution condition of the instruction is Off,
the Abort bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.
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MC_Eezet FC24
EX

—Exacute
O hxi= Done
Busy
Abort
Err
ErrId

=216, 0
FFE1E. ]
-V216. 2
=W216. 3
=WE LS

Function: Used to resolve axis anomalies. After resolving the anomaly, the axis status will transition from
the Error Stop state to the Stand Still state.
Parameter description:

Parameter Input/out

Name put
Execute IN
AXis IN
Done ouT
Busy ouT
Abort ouT
Err ouT
Errid ouT

Parameter

description type
Instruction
execution BOOL
conditions
AXxis ID
number BYTE
Complete
position BOOL
Instruction
execution bit BOOL
Command BOOL

termination bit

Error position  BOOL

error code WORD

remarks

When the execution condition changes from Off to On,
execute the instruction.

After the axis state is reset to the ready to execute state,
the Done bit is set.

When the execution condition of the instruction changes
from On to Off, the Done bit is reset

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

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.

When the execution condition of the instruction is Off, the
Abort bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off, the
Error bit is reset.

Error codes, see 6.4.4 error code.

MC_SetPosition Set Current Position Instruction

Function Name: MC_SetPosition

IC setPosit  FCI

EH
Execute
1 hxis Domefvig, 1
voo {Fositi” Busvpvio. 2
vio. 0qMode Errfvic. 3
ErrIdbvmiz

Function: This command sets the value (unit) of the current coordinate.
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be careful

This instruction cannot be used when the axis is in motion, nor can it be used when the axis is the
main axis of synchronous motion, otherwise unpredictable consequences may occur.

Parameter description:

Parameter Input/out  Parameter
Name put description
Instruction
Execute IN execution
conditions
AXxis IN Axis ID number
Designated
Position IN coordinate
position
Mode IN Location mode
Done OUT | Status bit
Busy OUT |Busy position
Error OUT | Error position
Errld OUT | Error code

type

BOOL

BYTE

REAL

BOOL

BOOL

BOOL

OBOL

WORD

remarks

When the execution condition changes from Off to On,
execute the instruction.

AXis number

Designated coordinate position (unit)
Value -1E+13<=Position<=1E+13

0: Absolute position mode If this mode is specified, the
absolute position of the axis is Position

1: Relative position mode If this mode is specified, the
absolute position of the axis is the current position plus
Position

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.

Instruction is executing as TRUE, execution completed
as FLASE

If an error is detected, the Error bit is set.

When the execution condition of the instruction changes
from On to Off, the Error bit is reset.

Error codes, see 6.4.4 error code.

MC_SeadParameter Read Parameter Instruction

Function Name: MC_SeadParameter

C_ReadPara™:FCH

EX

Excute

Axis Donel'

Tdex Eusvhg

pY¥alue Errf
ErrIdp

Function: This command is used to read the values of the configuration parameters for the corresponding

axis.
Parameter Description

Parameter Input/out Parameter
Name put description
Instruction
Execute IN execution
conditions
Index IN Parameter
number
Parameter
pValue ouT pointer

type remarks
BOOL When the execution co_ndition _changes from
Off to On, execute the instruction.
WORD Refer to the parameter description table
DWORD
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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 position BOOL When the execution condition of the instruction
changes from On to Off, the Error bit is reset.

Errid OUT | Error code WORD Error codes, see 6.4.4 error code.

MC_TriteParameter Write Parameter Instruction

Function Name: MC_TriteParameter

B WriteFa™ FC1Y)

- EN

= Excute

A hx1s Donep

4 Index Busy}

o Value Errp
ErrId}

Function: This command is used to write the values of the corresponding axis configuration parameters.
After successful writing, it is equivalent to modifying the hardware configuration and is permanently valid.
This command can only be executed when the axis is not enabled.

Parameter Description
Parameter Input/out Parameter

Name put description type FEARES
Instruction . "
. When the execution condition changes from Off to On,
Execute IN EXEculion BOOL execute the instruction.
conditions
Index IN Elzjarr:l;ne?ter WORD | Please refer to the parameter description table below
Pointer to
pValue IN parameter DWORD | 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
Error OUT | Error position BOOL |execution condition of the instruction changes from On
to Off, the Error bit is reset.
Errid OUT | error code WORD Error codes, see 6.4.4 error code.
Parameter Description Table
Index | parameter pValue explain

Dimensiona PValue is a pointer to a dimensional
0 I description.  See Appendix 3 for
conversion | dimensional description.
Acceleratior PValue: A pointer pointing to the
and acceleration/deceleration mode. The Axis 3 adopts an S-shaped acceleration
deceleration acceleration and deceleration method and deceleration method
methods |isaBYTE

one
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two speed

Acceleration mode, O: trapezoidal. 1: R 20

deceleration

S-shaped. 2: Sin acceleration and }_‘smo.o WOV _E
_

BN END H
14IH OUT pvEeOD
g 21
amo.a [C #riteFar - FCY
EN
M3.1
|— Excute
Aqhuis Donefmo. 4
14Index BusyM0. 5
AVBEO0 p¥alue ErrfMo. 6
ErrIdRvH100

PValue: A pointer set to point to the
speed. Refer to Appendix 4 for the

directional structure

Appendix 3 Explanation of Data Structure for Quantity Conversion

name

ScalPulselnc
ScalMotorTurns

ScalMotorTurnsinc

ScalGearTurnsinc

ScalGearTurnsinc

ScalAppUnitsc

type

REAL

REAL

REAL

REAL

REAL

REAL

Appendix 4 Speed Setting Instructions

name
VelMax
VelMin
VelStartStop
AccMax

AccMin

type

explain

Dimension conversion, pulse increment (hardware
configuration dimension conversion left 1)

Dimensional conversion, number of motor turns (hardware
configuration dimensional conversion on the right 1)
Dimension conversion, incremental number of motor turns
(hardware configuration dimension conversion, left 2)
Dimensional conversion, incremental number of gear turns
(hardware configuration dimensional conversion, second on
the right)

Dimensional conversion, incremental number of gear turns

(hardware configuration dimensional conversion, left 3)
Dimensional conversion, engineering units (hardware
configuration dimensional conversion, left 3)

explain

REAL Maximum speed

REAL Minimum speed

REAL Start stop speed

REAL Maximum acceleration

REAL Minimum acceleration
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MC_TouchProbe probe command - temporarily not supported

MC_TouchFrobe: FCIZ
= EX
= Execute
' hxis RecordFasit |-
' ProbelD Done |-
‘o TriggerInput Busyj
' TriggerSet Abort-
‘o WindowsOnly Errj
‘o FirstPositi” ErrId}-
‘o LastPosition

Function: Record the actual location when a triggering event occurs.

If communication axis is selected as the source for this instruction, an object dictionary with probe function
needs to be added to PDO. Probe 1 is Ox60B8, 10x60B9, 0x60BA, 0x60BB. Probe 2 is 0x60B8, 0x60B9,

0x60BC, 0x60BD.

Parameter description:

Parameter Input/Ou
Name tput
Execute IN
Axis IN
ProbelD IN
Triggerinput IN
TriggerSet IN
WindowsOnly IN
FirstPosition IN
LastPosition IN

Parameter
description
Instruction
execution
conditions

AXxis ID number

Probe ID

Probe source

Probe setting

Window is valid

Starting position

Termination
position

type

BOOL

BYTE

BYTE

BYTE

BYTE

BOOL
REAL

REAL
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remarks

When the execution condition changes from Off to
On, execute the instruction.

AXis number

0: PLC interrupt

1: Communication axis Probel

2: Communication axis Probe2

Regarding PLC Interrupt: Interrupt Event Number,
please refer to the table below for details - Source
of PLC Interrupt Probe

Regarding the communication axis:

. Communication axis Probel: After enabling
the command, this setting will be mapped to bits 2-3
of drive 16 # 60B8:00

0: DI input

1: Z phase

2-3: Drive customization

. Communication axis Probe2: After enabling
the command, this setting will be mapped to bits 10-
11 of drive 16 # 60B8:00

0: DIl input

1. Z phase

2-3: Drive customization

. For PLC interrupt: the location of the
module that triggers the interrupt, for example, if the
module is placed in rack humber 1 and 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 drive 16 # 60B8:00

0: Rising edge

1: Descending edge

Specify window 1 as valid and 0 as invalid.
Specify the starting position for receiving triggers.

Specify the end position for receiving triggers.
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Recordpositio Trigger record

ouT . REAL | Current position when triggered

n location

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.

Busy OUT  Busy position BOOL L%Srg;g;gg g’seéfz\%tgg as TRUE, execution
When the instruction is terminated during execution,

Abort OUT Stop position BOOL the Abort bit is Se.t' " . .
When the execution condition of the instruction is
Off, the Abort bit is reset.
If an error is detected, the Error bit is set.

Error OUT | Error position BOOL |When the execution condition of the instruction
changes from On to Off, the Error bit is reset.

Errid OUT | Error code WORD | Error codes, see 6.4.4 error code.

The following is an explanation of the interrupt event number table when the Triggerinput parameter in the
probe instruction is a PLC interrupt, the validity of the Windows Only window, and the definition of the
driver 16 # 60B8 bit.

1. Source of PLC interrupt probe: Interrupt event number table, please refer to section 2.4 System
Interruption Event

2. Windows Only
+ InWindows Only, specify window 1 as valid and 0 as invalid.
+ When disabled is specified, the trigger is detected at all axis positions.

+ When Enable is specified, only the axis position detects triggers within the range of FirstPosition and
LastPosition.

The moment when Windows Only changes from False to True and the time between the activation of the
lock function cannot be locked.

The locking function takes time to activate, so the effective range of Windows Only is extremely short and
cannot be locked. The critical value for locking the effective range depends on the performance of the
servo drive and encoder input terminals and EtherCAT communication.

The actions vary depending on the specification of Windows Only, as shown in the sequence diagram
below.

. When Windows Only specifies that the window is 0, after changing the Execute condition to TRUE,
the initially triggered axis position is output to the Recordposition.
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Triggerinput : I—, I_, l_
Execute I_I

WindowsOnly

Done I_I
Busy 4,—|

RecordPosition 0 >< Position

T

LastPosition

FirstPosition --------------------------------------------------------------------------
POSItioN freeermermmemee s :

v

Invalid window timing diagram

+  Windows Only specifies that the window is set to 1, and only detects trigger inputs within the window
range to obtain axis positions
it R BCEE

Triggerinput j | I—, I_
Execute |_| I I

WindowsOnly J

Done 5 :

RecordPosition 0 . X Position

HAIE

LASTPOSILION f-+rerreeesessmrreeesseeereeiis i e e

 POSItION e T
FirstPosition [~rrrrrrrrmmrrrrrrrrremrrm s

v

Window effective timing diagram
The range of FirstPosition and LastPosition under different counting modes
Linear mode
The effective range of the window in linear mode is shown in the following figure:

The effective range of the window includes FirstPosition and LastPosition

First Position Last Position

0X80000000 : : OX7FFFFFFF

&#O BOBCEE
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When FirstPostion>LastPostion, the LastPostion<=Recorded Postion<=firstPostion window is valid.
Rotation mode

° FirstPosition < LastPosition, or FirstPosition>LastPosition, both can be specified.

e  When FirstPosition>LastPosition, the set value crosses the upper and lower limits of the ring counter.
e When the upper and lower limits of the ring counter are exceeded, an exception will occur.

e FirstPosition < LastPosition

LastPosition LastPosition FirstPosition

BABXCEE

FirstPosition

BOBXCEE

FirstPosition>LastPosition

BOBXCEE

FirstPosition FirstPosition

LastPosition

BOBXCEE

LastPosition

<Note>: When FirstPostion and LastPostion are set beyond the rotation axis modulus range, they will be
corrected to within the modulus range.

3. Definition of bit 16 # 60B8 for driver:
Bit

position describe

Probe 1 Enable
0 0: Probe 1 is not enabled
1: Probe 1 Enable

Probe 1 trigger mode
0: Single trigger, only triggered when the trigger
signal is valid for the first time.
1: Continuous triggering

one

Probe 1 trigger signal selection
two | 0: DI8 input signal

1: Z signal Bit0O~Bit5: Probe 1 setting

three |NA

Probe 1 rising edge enable
four | 0: Rising edge not locked
1: Rising edge latch

Probe 1 descent edge enable
five | 0: Falling edge not locked
1: Falling edge latch

6~7 |NA
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Probe 2 Enable

0: Probe 2 is not enabled

1: Probe 2 Enable

Probe 2 trigger mode

0: Single trigger, only triggered when the trigger
signal is valid for the first time.

1: Continuous triggering

Probe 2 trigger signal selection

0: DI9 input signal

1: Z signal

NA

Probe 2 rising edge enable
0: Rising edge not locked
1: Rising edge latch
Probe 2 descent edge enable
thirteen | 0: Falling edge not locked

1: Falling edge latch

14~15 NA

eight

nine

ten

eleven

twelve

Bit8~Bit13: Probe 2 settings

MC_TorqueControl torque control command - temporarily not supported

MC_TorqueControl :FC33
EN

-+ Execute

‘Y Axis BusyH
‘H Torque InTorqueld
‘H Slope AbortH
d Vel ErrH
‘H BufferMode ErrIdH
‘d Direction

Function: Torque control command, this command controls the standard 402 axis to perform torque motion
through torque mode. PDO needs to add three object dictionaries: 0x6071, 0x6060, and 0x6071. This
instruction is only used for the communication axis and cannot be used for the pulse axis and virtual axis.

Parameter description:

Parameter

Input/Ou

Parameter

remarks

When the execution condition changes from Off to On,

Specify the target torque output to the servo drive in units

Specify the ratio based on the rated torque of "100.0%"
The torque change rate from the current torque to the

0: Abort (directly interrupts the ongoing instruction)

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

Name tput description LR
Instruction
Execute IN execution BOOL execute the instruction
conditions '
Axis N AXS D ByTE
number
Torque IN Target torque| REAL | of "0.1%".
Slope N Joraue 1 pEAL .
acceleration target torque, in%/s
Vel IN Speed limit REAL | Limit speed, unit: unit/second
BufferMode IN Abort mode BYTE .
Other: lllegal
Direction IN direction INT 1:.Posmv¢ dlrcho_n
-1: Negative direction
Busy ouT Instruction BOOL

execution bit

When the execution condition of the instruction is Off, the
Busy bit is reset.
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InTorque ouT
Abort ouT
Err ouT
Errid ouT

Torque
reaching
position

Command
termination
bit

Error position

error code

BOOL

BOOL

BOOL

WORD

After reaching the target torque, the InTorque bit is set.
When the execution condition of the instruction changes
from On to Off, the InTorque bit is reset.

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.

When the execution condition of the instruction is Off, the
Error bit is reset.

Error codes, see 6.4.4 error code.

MC_SoveFeed interrupt event triggers motion command

Function Name: MC_SoveFeed

EX

Exoute

Id

Cmd
TrigzerInp
TriggerVar
Fas

Vel

hec

Dec

pFar

MC_MoveFeed: FCO

Donef=¥202. 0
Buswlwz0z. 1
Abortlyeoe =
InFeadfve0z 3
Errpyenz. 4
ErrIdfymze

Function: After a specified input interrupt event occurs, the axis performs the action specified by CMD.

Before the specified interrupt occurs, Execute becomes 0 to cancel the current instruction.

After the

exercise is completed, it needs to be triggered again to respond to the interrupt again.

Parameter description:

Parameter | Input/out, Parameter
Name put description
Instruction
Execute IN execution
conditions
Id AXis or Axis
Group Id
CMD IN The action

Triggerinput IN
TriggerVar IN
Pos IN
Vel IN
Acc IN
Dec IN

that occurred

Interruption
event
Interrupt
event
parameters

position
speed

acceleration

deceleration

type remarks
When the execution condition changes from Off to On,
BOOL . ;
execute the instruction.
BYTE
0: Stop.
1: Relative motion.
BYTE |2: Absolute movement.
3: Speed control.
16 # 80: Axis group stops
BYTE
See Appendix 1 below
DWORD
REAL
REAL
See Appendix 2 below
REAL
REAL

181



M226ES motion controller user manual

pPar

Done

Busy

Abort

InFeed

Err

Errld

Other reserve. When the above parameters are insufficient
IN parameter DWORD to describe the parameters, place the parameters in
pointers the memory indicated by pPar.
After the axis state is reset to the ready to execute
IN Complete BOOL state, the Done bit is set.
position When the instruction execution condition changes
from On to Off, the Done bit resets
When the instruction is executed. Busy position is set.
Instruction When the command completes Busy reset.
ouT . : BOOL : . . o
execution bit When the execution condition of the instruction is Off,
the Busy bit is reset.
c g When the instruction is terminated during execution,
oUT te(r)rrr?irr?:t?on BOOL the Abort bit is sgt. - . o
bit When the execution condition of the instruction is Off,
the Abort bit is reset.
When an interrupt occurs and triggers maotion, InFeed
Exercise is set.
out position BOOL When the instruction is completed and enters InFeed,
it is reset.

OUT | Error position

OUT error code

If an error is detected, the Error bit is set.
BOOL |When the execution condition of the instruction is Off,
the Error bit is reset.

WORD | Error codes, see 6.4.4 error code.

Appendix 1 Interruption Trigger Events

interr
upt
numb
er

0
one
two

three
four
five
Six
seven
eight
nine
ten
eleven

twelve

thirtee
n

fourtee
n

Interrupt Name

10.0 rising edge
interruption
10.0 falling edge
interruption
10.1 rising edge
interruption
10.1 falling edge
interruption
10.2 rising edge
interruption
10.2 falling edge
interruption
10.3 rising edge
interruption
10.3 falling edge
interruption

PORTO receives data

PORTO transmission

completed

Timer Interrupt O

Timer Interrupt 1

HSCO set value
interrupt
HSC1 set value
interrupt
HSC1 direction
interruption

Trigger condition Special note

10.0 detected rising edge
10.0 detected a falling edge
10.1 detected rising edge
10.1 detected a falling edge
10.2 detected rising edge
10.2 detected a falling edge

10.3 detected rising edge

. M226ES not applicable, any value
10.3 detected a falling edge is invalid
PORTO received a byte of data

PORTO has sent the data in
the buffer
The timing 0 signal given by
FPGA arrives
The timing 1 signal given by
FPGA arrives

Count value=set value
Count value=set value

Change of counting direction

182



Axis configuration and electronic cam

fifteen

sixtee
n
sevent
een
eighte
en
twenty
-one
twenty
-two

twenty
-three

twenty
-four

twenty
-five
twenty
-Six
twenty
-seven
twenty
-eight
twenty
-nine

thirty

thirty-
one
thirty-
two
thirty-
three
thirty-
eight
thirty-
nine

forty

forty-
one
forty-
two
forty-
three
forty-
four
forty-
five
forty-
SiX
forty-
eight
forty-
nine
fifty
fifty-
one
fifty-
two

HSC1 external reset
interrupt
HSC2 set value
interrupt
HSC2 direction
interruption
HSC2 external reset
interrupt

T32
T96

PORTO information
reception completed

PORT1 information
reception completed

PORT1 character
reception
PORT1 transmission
completed
HSCO direction
interruption
HSCO external reset
interrupt
HSC4 set value
interrupt
HSC4 direction
interruption
HSC4 external reset
interrupt
HSC3 set value
interrupt
HSC5 set value
interrupt
HSC3 direction
interruption
HSCS5 direction
interruption
HSC3 external reset
interrupt
HSC5 external reset
interrupt
HSCO captures
interrupts
HSC1 captures
interrupts
HSC2 captures
interrupts
HSC3 Capture
Interrupt
HSC4 Capture
Interrupt
10.4 rising edge
interruption
10.4 falling edge
interruption
10.5 rising edge
interruption
10.5 falling edge
interruption
10.6 rising edge
interruption

External reset signal is valid
Count value=set value
Change of counting direction
External reset signal is valid
T32 time is up

T96 time is up

PORTO completes the
reception according to the set
conditions
PORT1 completes the
reception according to the set
conditions

PORT1 received a byte of data

PORT1 has sent the data from
the buffer

Change of counting direction
External reset signal is valid
Count value=set value
Change of counting direction
External reset signal is valid
Count value=set value
Count value=set value
Change of counting direction
Change of counting direction
External reset signal is valid

External reset signal is valid

External capture signal is
effective
External capture signal is
effective
External capture signal is
effective
External capture signal is
effective
External capture signal is
effective

10.4 detected rising edge
10.4 detected a falling edge
10.5 detected rising edge
10.5 detected a falling edge

10.6 detected rising edge
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fifty- 10.6 falling edge 10.6 detected a falling edge
three interruption
?fty— 10.7 rising edge 10.7 detected rising edge
our interruption
fifty- 10.7 falling edge .
five interruption 10.7 detected a falling edge
. . 11.0 rising edge s
fifty-six interruption 11.0 detected rising edge
fifty- Il.Q falling _edge 11.0 detects a falling edge
seven interruption
fifty- 11.1 Rising edge L
eight interruption 11.1 Detected rising edge
fifty- 11.1 Downward edge .
nine interruption I1.1 Detected falling edge
sixty HS(.:6 set value Count value=set value
interrupt
Sixty- HSC6 direction . N
one interruption Change of counting direction
sixty- HSC6 external reset . . .
WO interrupt External reset signal is valid
Sixty- HSC6 captures External capture signal is
three interrupts effective
sixty- HSC7 set value _
four interrupt Count value=set value
Sixty- HSC7 direction . L
five interruption Change of counting direction
Sixty- HSC7 external reset External reset signal is valid
SIX interrupt
Sixty- HSC7 captures External capture signal is
seven interrupt effective
Sixty- HSC8 set value Count value=set value
eight interrupt
Sixty- i Change of counting direction
nine interruption
sevent =~ HSCS8 external reset . : :
y interrupt External reset signal is valid
sevent HSC8 Capture External capture signal is
y-one Interrupt effective
sevent HSC9 set value Count value=set value
y-two interrupt -
sevent HSC9 direction . o
y-three interruption Change of counting direction
sevent HSC9.externaI reset External reset signal is valid
y-four interrupt
sevent HSC9 capture External capture signal is
y-five interrupt effective
one
hdund:je V memory rising edge V Memory detected a valid
an interrupt rising edge
twenty TriggerVar=memory offset address
-eight * 8+memory bits. If V0.0, this value
is 0. The value of V127.7 is 1023
one (127 * 8+7).
hundre \V memory fa”mg edge V Memory C!e.tected a valid
d and interrupt lower rising edge
twenty
-nine

Appendix 2 Axis Motion

CMD parameter Detailed description
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0: Stop Id: Axis ID number Equivalent to executing the MC_Stop instruction
Dec: Deceleration after the interrupt is triggered.
Id: Axis ID number
Vel: Speed

Equivalent to executing MC_SoveRelative after the

1: Relative motion | Acc: Acceleration . L
interrupt is triggered

Dec: Deceleration

Pos: Distance of Motion

Id: Axis ID number

Vel: Speed

Acc: Acceleration

Dec: Deceleration

Pos: Position
2: Absolute motion |When the axis is a rotating
axis:
VEL>0 direction is positive
rotation
VEL<O direction is reverse
rotation
Id: Axis ID number
Vel: Speed
Acc: Acceleration Equivalent to executing MC_SoveVelocity after
Dec: Deceleration interrupt triggering
Vel>0.0 positive
Vel<0.0 Reverse
16 # 80: Axis group |ld: Axis group ID number Equivalent to executing MC_GroupHalt after interrupt

stops Dec: Deceleration triggering

Equivalent to executing MC_SoveAbsolute after
interrupt triggering

3: Speed motion

MC_SoveVelocity CSV Speed Command (CSV Mode) - Currently not supported

MC_MoveVeloecl tyCSY:FC35
- EX
= Execute
- Axis Busyf
- Vel InVel}
- Ace Abort}
o Dec Errf
- BufferMode ErrId}
o Direction

Function: This instruction is used to control the terminal execution mechanism to accelerate and
decelerate to a given speed and run at a constant speed. When the terminal mechanism reaches the
given speed, this instruction is executed, but the terminal mechanism continues to run at this speed.

The function of this command is the same as MC_SoveVelocity, but it uses a periodic synchronous speed
mode to control the servo axis. PDO needs to add three object dictionaries, 0x6060, 0x6061, and 0x60ff,
which are only used for communication axes.

It should be noted that when calling this instruction, the MC_SoveSuperimosed instruction cannot be
called to perform motion overlay actions.

Parameter description:

Parameter Input/Ou Parameter

Name tput description e FEETE
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Execute IN
AXxis IN
Vel IN
Acc IN
Dec IN
BufferMode IN
Direction IN
Busy ouT
Invel ouT
Abort ouT
Err ouT
Errld ouT

Instruction
execution
conditions

Axis ID number

speed

acceleration

deceleration
Abort mode

direction

Instruction
execution bit

Speed
position

reaching

Command
termination bit

Error position

error code

MC_Stop stop command

Function Name: MC_Stop

MC_Stop: FC20
EX

Execute

Ofhxis DoneHy=40. 0
10000, 04 Dec BusyHvz40. 1
O Buffer™ ErrHy=40. 2
ErrIdH{yy=4z

BOOL

BYTE

REAL

REAL

REAL

BYTE

INT

BOOL

BOOL

BOOL

BOOL

WORD

When the execution condition changes from Off to
On, execute the instruction.

The operating speed of the terminal actuator is
always positive. (Unit: Unit/second)

The acceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

The deceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

1: Positive direction

-1: Negative direction

When the instruction is executed. Busy position is
set.

When the command completes Busy reset.

When the execution condition of the instruction is Off,
the Busy bit is reset.

After reaching the target speed, the Invel bit is set.
When the execution condition of the instruction
changes from On to Off, the Invel bit is reset.

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.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.

Function: This instruction is used to control the terminal execution mechanism to decelerate at a given

speed until it stops. This instruction cannot be terminated by any other instruction while running. After the

speed drops to 0, the axis changes to Stopping state until Execute becomes 0, then it will switch to

StandStill.
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Execute

Done

Velocity

Stopping

StandsStill

Parameter description:

Parameter | Input/out

Name put
Execute IN
AXis IN
Dec IN
BufferMode IN
Done ouT
Busy ouT
Err ouT
Errid ouT

MC-Halt interruptible stop command

Instr

Parameter
description

uction

execution
conditions

Axis
num

deceleration

ber

Abort mode

Complete
position

Instr

execution bit

Error position

uction

error code

Function Name: MC_Calt

EX

Execute

O hxis
1000, 04 Dec
1{Buffer™

MC_Halt @ FCZ23

Dore
Busy
Abort

Err

ErrId

H¥23z2. 0
H¥232.1
HVESEE. 2
HVE3E. 3
HEE4

type

BOOL

BYTE

REAL

BYTE

BOOL

BOOL

BOOL

WORD

remarks

When the execution condition changes from Off to
On, execute the instruction.

The deceleration of the terminal actuator is always
positive.

(Unit: Unit/second)

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

After the speed drops to 0, the Done position is set.
When the execution condition of the instruction is
Off, the Done bit is reset.

When the instruction is executed. Busy position is
set.

When the command completes Busy reset.

When the execution condition of the instruction is
Off, the Busy bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is
Off, the Error bit is reset.

Error codes, see 6.4.4 error code.

Function: This instruction is used to control the terminal execution mechanism to decelerate at a given

speed until it stops. When this instruction runs, it can be terminated by other instructions.

Parameter description:

Parameter | Input/ou

Name tput

Parameter
description

type

187

remarks



M226ES motion controller user manual

Execute

AXxis

Dec

BufferMode

Done

Busy

Abort

Err

Errld

ouT

ouT

ouT

ouT

ouT

Instruction

execution BOOL
conditions

AXis ID BYTE
number

deceleration | REAL

Abort mode BYTE

Complete

position BOOL

Instruction

execution bit BOOL

Command
termination BOOL
bit

Error position. BOOL

error code WORD
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When the execution condition changes from Off to On,
execute the instruction.

The deceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

After the speed drops to 0, the Done position is set.
When the execution condition of the instruction is Off,
the Done bit is reset.

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

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.

When the execution condition of the instruction is Off,
the Abort bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.
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MC-HaltSuperExposed overlay abort instruction - temporarily not supported

JC_Hal tSupe” : FCH

EX
Execute
14hxis Donep¥11686.0
VO11514Dec Busypyv1186. 0
AbortbyV1187.0
Errpviics. 0
ErrId}iyi1ao

Function: This instruction is used to control the terminal execution mechanism to suspend the stacking
action without affecting the main motion.

Parameter description:
Paramete Input/Out. Parameter

r Name put description =~ YP® remarks
Instruction _ »
Execute IN execution BOOL Z\;Ziﬂtg‘?hiﬁﬁgl:rt&%?i OC':)ndltlon changes from Off to On,
conditions .
Axis IN Axis ID number BYTE

The deceleration of the terminal actuator is always
Dec IN deceleration REAL | positive.

(Unit: Unit/second/second)

When the absolute displacement action is completed, the

Complete Done bit is set.
Done ouT positi%n BOOL When the execution condition of the instruction is Off, the
Done bit is reset.
When the instruction is executed. Busy position is set.
Instruction When the command completes Busy reset.
Busy ouT execution bit BOOL When the execution condition of the instruction is Off, the
Busy bit is reset.
When the instruction is terminated during execution, the
Command Abort bit is set.
Abort ouT termination 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 position BOOL | When the execution condition of the instruction is Off, the
Error bit is reset.
Errld OUT | error code WORD | Error codes, see 6.4.4 error code.

6.4.2 Synchronous control instruction

Synchronous control is generally used for electronic gears, electronic camshafts, phase shift commands,
etc.
The MC function blocks commonly used in synchronous control instructions are as follows:

Function Name Instruction Name M226ES
MC_Gearln _EIectror_nc gear  coupling support
instruction
MC_GearOut E_Iectronlc gear support
disengagement command
MC_Phasing Phase offset instruction support
MC_CamTableSelect Cam table selection support
command
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Electronic cam correlation

MC_Camin support
command
MC_CamOut Relea_se_ the electronic cam support
association command
Overlay relative displacement
MC_MoveSuperimposed instruction support
. Automatic trapezoidal cam
MC_Movelink command Unsupported
MC_GearinPos EIectromc gear  coupling support
instruction

MC_Gearln electronic gear coupling command

Function Name: MC_Gearln

MC_GearIn:FCT
EN

Execute

M{Master InGearHV170.0

1451 ave BusyHV1TO. 1
vI3z00fRati ol AbortHviTo. 2
13204 Ratiol™ ErrHviTo. 3
V3205 hoo ErrIdHwiTe
V32124 Dec

O Buffer™

Function: This command is used to establish the gear relationship between the master and slave axes.
When establishing gear relationships, parameters such as gear ratios can be set. After establishing the
gear relationship, the slave shaft follows the main shaft in a given proportional relationship to achieve
synchronous control between the master and slave shafts.
After synchronization is completed, the axis speed is calculated as the spindle speed multiplied by
RatioNum/RatioDen.
Parameter description:

Parameter | Input/out Parameter

Name put description LR PRI
Instruction . -
Beare N eeanor  sooL §eTUeeaton condton changes from Off i
conditions ' '
Master N Spindle D ByTE
number
From axis ID
Slave IN number BYTE
. Molecules of
RatioNum IN electronic gears REAL NotO
The denominator
RetioDen IN of electronic REAL NotO
gears
Acc IN acceleration REAL
Dec IN deceleration REAL
0: Abort (directly interrupts the ongoing instruction)
BufferMode IN Abort mode BYTE Other: lllegal
Coupling
InGear OUT |completion BOOL | Coupling completed to set InGear.
position
Command When the instruction is terminated during
Abort ouT termination bit BOOL execution, the Abort bit is set.
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When the execution condition of the instruction is
Off, the Abort bit is reset.

Busy ouT Instruc_tion _ BOOL When the instruction is executed. Busy position is
execution bit set.
If an error is detected, the Error bit is set.
Err OUT | Error position BOOL |When the execution condition of the instruction is
Off, the Error bit is reset.
Errid OUT error code WORD | Error codes, see 6.4.4 error code.

MC_GearOut electronic gear disengagement command

Function Name: MC_GearOut

MC_CamOut :FC10

EH
Execute
1451 ave Donefyv1g4. 0
BusyHv154. 1
AbortHir154. 2
Errpvicd. 3
ErrIdHvH 1586

Function: This command is used to release the gear relationship between the master and slave shafts.
After the relationship is released, the slave shaft will continue to operate at the speed before detachment.

Parameter description:
Paramete Input/out| Parameter

r Name put description type MEEE
Instruction . ..
. When the execution condition changes from Off to On,
Execute IN execution BOOL execute the instruction.
conditions
Slave N From axis D gyt
number
When the command to cancel gear association is
Complete successfully executed, the Done position is set.
Done ouT position BOOL When the instruction execution condition is Off, the Done
bit is reset.
Abort ouT Com_marjd . BOOL When t.hc_a instruction is terminated during execution, the
termination bit Abort bit is set.
Busy ouT Instruc_tion . BOOL |When the instruction is executed. Busy position is set
execution bit | '
If an error is detected, the Error bit is set.
Err OUT | Error position BOOL 'When the execution condition of the instruction is Off, the
Error bit is reset.
Errid OUT | error code WORD | Error codes, see 6.4.4 error code.

MC-Phasing phase offset instruction

Function Name: MC-Phasing
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10000,
100000,
100000,

Z000a0.

Lt g v O e e el e |

MC_FPha=zing: FC4
EH

Execute

Master Dlone
Slave Eu=yH
Fhaze3™  Abort
Vel Err
hee ErrId{
Dec

Euffer™

HYE44. 0
¥Z44. 1
HY 244, 2
HYZ244. 3
V246

Function: This command is used to adjust the phase difference between the main axis and the slave axis.

After the command is called, the phase difference between the main axis and the slave axis is PhaseShift,

that is, the slave axis position=main axis position - PhaseShift.

As shown in the figure below, both the master and slave axes move in a 360 cycle, and the Execute signal

rises to perform adjustment. After adjustment, the phase deviation between the axis and the spindle is set

to the value of PhaseShift.
Parameter description:
Parameter | Input/out
Name put
Execute IN
Master IN
Slave IN
PhaseShift IN
Vel IN
Acc IN
Dec IN
BufferMode IN
Done ouT
Busy ouT
Abort ouT
Err ouT
Errid ouT

Parameter

description
Instruction
execution
conditions
Spindle
number
From axis
number

ID

ID

Phase offset
speed

acceleration
deceleration

Abort mode

Phase offset
adjustment
completed

Instruction
processing
progress

in

Command
termination bit

Error position

error code

type

BOOL

BYTE
BYTE
REAL
REAL
BOOL
BOOL

BYTE

BOOL

BOOL

BOOL

BOOL

WORD
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When the execution condition changes from Off to
On, execute the instruction.

Phase offset
Phase adjustment speed.
Phase adjustment acceleration.

Phase adjustment deceleration.

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

The phase adjustment is completed and Done is
set.

When the execution condition of the instruction is
Off, the Done bit is reset

True, instruction is currently being processed

When the instruction is
execution, the Abort position 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.

When the execution condition of the instruction is
Off, the Error bit is reset.

terminated during

Error codes, see 6.4.4 error code.
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MC_CamTableSelect cam table selection command

Function Name: MC_CamTableSelect

IC_CamTable™:FCJ

—ER

——qExecute

OMaster Donelyisn. 0
1451 ave Errflvico. 1
0fCamId ErrIdRvHiage
¥3300. 0 Feriod”
Y3300, 1fMaster™
3300, 2d 51 aved™

Function: This command is used to select the cam curve and specify the mode when associating the
master and slave axes.

Parameter description:
Parameter Input/out Parameter

Name put description ype SIS
Execute IN :anxségi:;%%n BOOL When the execution condition changes from Off
conditions to On, execute the instruction.
Spindle ID
Master IN number BYTE
From axis ID
Slave IN number BYTE
ID number of cam
Camld IN table BYTE
When this parameter is 1, the slave shaft will
Periodic IN cycle BOOL periodically execute cam motion.

When this parameter is 0, only one cycle of
cam motion is executed from the shatft.
When this parameter is 1, the spindle is in

Spindle absolute absolute position mode.

MasterAbsolute IN position mode BOOL When this parameter is 0, the spindle is in
relative position mode
When this parameter is 1, the axis is in absolute

Absolute Axis position mode.

SlaveAbsolute IN Position Mode BOOL When this parameter is 0, the axis is in relative
position mode.
When the cam parameters are successfully set,

- the Done position is set.

Done OUT  Complete position  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 position BOOL | When the execution condition of the instruction
is Off, the Error bit is reset.

Errid OUT | error code WORD Error codes, see 6.4.4 error code.

In the basic configuration, the starting address of the cam data is specified. After configuration, a data
block will be generated (function not yet implemented), or the starting address (V memory, symbol table)
will be specified. The memory block after the starting address stores CAM table data.

When selecting polynomial mode for the cam table, the data is as follows:

Serial
number name type notes
one STRUCT
two xStart REAL Starting point of X-axis coordinate
three xEnd REAL X-axis coordinate endpoint
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four yStart REAL Y-axis coordinate starting point
five yEnd REAL Y-axis coordinate endpoint
SixX nElements WORD Number of elements
seven dxo REAL The X coordinate of the Oth point
eight dyo REAL The Y coordinate of the Oth point
nine dvo REAL Speed at the Oth point
ten dAO0 REAL Acceleration at point 0
eleven dxi REAL The first point X coordinate
twelve dyl REAL The Y coordinate of the first point
thirteen dvi REAL The first point speed
fourteen dAl REAL Acceleration at the first point
fifteen dx2 REAL The X coordinate of the second point
END_STRUCT

The user can change the cam table data by modifying the data in this memory. After modifying the data,
call MC_CamTableSelect to notify the PLC of the change of the cam table data. If the system is in the
operation of the circular cam table at this time, the changed data will take effect in the next cam cycle. If it
needs to take effect immediately, call the MC_Camin command immediately after calling
MC_CamTableSelect.

Cam offset and scaling ratio:

The position of the spindle input conversion is determined according to 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 spindle is greater than 1, the cam will operate at a higher speed. If the ratio
value is less than 1,

The speed will decrease accordingly.

From axis SlaveOffset, SlaveScaling:

Calculation formula: Y=SlaveScaling * CAM (X)+SlaveOffset

If SlaveScaling>1 causes the stretching of the cam effect, the range from the shaft will increase. If
SlaveScaling<1, it will cause a contraction.

MC_Camlin electronic cam correlation command

Function Name: MC_Camin
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0

14
¥D53310+4
VD33144
YD533154
YD53224
VESZZ2E
YEIZET
YD52254

Y032324

MC_CamIn:FC3
EN
Execute
Master InSymc
Slave EndofF™
Master™  Abort
Slawel™ Err
Mazter™ ErrId
Slawel™
Starth™
CamId
VelDiff
hee

F¥1a0.0
190, 1
F¥1a0. 2
L1903
L

Function: This command is used to establish the cam relationship between the master and slave axes.

When establishing the cam relationship, the offset value, scaling ratio, and startup mode of the master and

slave axes can be specified according to application requirements. When the instruction is executed, the

slave shaft follows the main shaft movement according to the cam curve.

Parameter description:

Parameter
Name

Execute

Master

Slave
MasterOffset
SlaveOffset
MasterScaling

SlaveScaling

StartMode

Camld

VelDiff

Acc

InSync

Input/out, Parameter
put description type
Instruction
IN execution BOOL
conditions
Spindle ID
IN number BYTE
IN From axis ID BYTE
number
IN Spindle offset REAL
IN Of_fset from REAL
axis
N Spindle REAL
scaling
IN Sc.ale from REAL
axis
IN Startup mode, BYTE
IN ID number of BYTE
cam table
Cam table
IN coupling REAL
speed
IN Cam gauge REAL
acceleration
Establishmen
OUT |tof cam BOOL
relationship
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remarks

When the execution condition changes from Off to On,
execute the instruction.

The position of the spindle cam is offset. Unit: Unit

Offset from the camshaft position. Unit: Unit

Spindle scaling configuration parameters. This
parameter is not O

Configure parameters for axis scaling. This parameter
is not O

0: Forward jump immediately

1: Acceleration (shortest distance traveled) jump

2: Slope turning forward

3: Slope reversal

Note: Forward and reverse rotation are only applicable
when the axis is a rotating axis. When the StartMode of
the linear axis is 0, 1 is a jump, and 2 and 3 are slope
start.

The four modes of this parameter are only for the slave
station, and whether the slave axis is in absolute or
relative mode is configured by the
MC_CamTableSelect instruction.

After establishing a relationship between the main axis
and the slave axis, InSync is set,

When the execution condition of the instruction is Off,
the InSync bit is reset.
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If the Perioc parameter is 0 when the
MC_CamTableSelect instruction is executed,
EndOfProfile is set after the cam curve is executed
once.

End of cam BOOL | The Perioc parameter is 1. After the cam curve is

EndOfProfile ouT

relationship executed once, EndOfProfile is set and reset after one
cycle.
When the instruction execution condition is Off, the
EndOfProfile bit is reset.
Command mlgirk])ot:]tebiltr}?;gtlon is terminated during execution,
Abort ouT tbeitrmlnatlon 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 position. BOOL | When the execution condition of the instruction is Off,
the Error bit is reset.
Errid OUT |error code WORD | Error codes, see 6.4.4 error code.

Cam offset and scaling ratio:

The position of the spindle input conversion is determined according to the following formula, and the
converted X is used as the output of the cam:

X=MasterScaling*MasterPosition+MasterOffset

Therefore, if the ratio of the spindle is greater than 1, the cam will operate at a higher speed, and if the
ratio value is less than 1, the speed will decrease accordingly.

From axis SlaveOffset, SlaveScaling:

Calculation formula:

Y=SlaveScaling*CAM(X)+SlaveOffset

If SlaveScaling>1 causes the stretching of the cam effect, the range from the shaft will increase. If
SlaveScaling<1, it will cause a contraction.

MC_CamOut releases electronic cam association command

Function Name: MC_CamOut

MC_Cam0ut:FCO
ER
Execute
145]lare Tonepvo. 0
Buswpvo. 1
Abortpvo. 2
Errpve. 2
ErrTdpvwz

Function: This command is used to release the cam relationship between the master and slave shafts.
After the relationship is released, the slave shaft will continue to move at the speed before detachment.

Parameter description:
Parameter Input/ou Parameter

Name tput | description WP (EENE

Instruction . -

Execute IN  execution BOOL When the execution condition changes from Off to On,

” execute the instruction.

conditions

Slave N From axis 1D gyre
number

Done ouT Com_plete BOOL When the cancel cam association co_mma_nd is
position successfully executed, the Done position is set.
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Abort ouT
Busy ouT
Err ouT
Errld ouT

When the instruction execution condition is Off, the Done

bit is reset.
Com_mand When the instruction is terminated during execution, the
termination BOOL .
bit Abort bit is set.
Instruction

execution bit

BOOL When the instruction is executed. Busy position is set.

If an error is detected, the Error bit is set.

Error position| BOOL |When the execution condition of the instruction is Off, the

Error bit is reset.

error code WORD | Error codes, see 6.4.4 error code.

MC-MoveSuperExposed overlay relative displacement instruction

Function name: MC_SoveSuperExposed

hE_HDvEEuPEH:FEE

e 4]

Execute

VEIOO4Ax1s
VI3044 01 =
VD305 Vel
VD31 24 Ao
VI3124Dac

Done
Buzy
Abort
Err
ErrId

=W301.0
=301, 2
=301, 3
=301, 4

=302

Function: This command is used to control the terminal execution mechanism to independently add a

given distance during acceleration and deceleration at a given speed in the current motion state. When

this command is executed, it will not terminate the execution of the previous command. Both commands

will be executed simultaneously, and 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. Here are some examples:
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=IFlEg 2
SMo. 0 1 MC_MoveRelative:FCO
I EN
MO0
—| I Execoute
0 Axis Donel¥100. 0
5000, 04 Dis Busvpyioa. 1
300, 04 Wel sborthyion. 2
100, 0o Aec Errp¥100. 3
100. O Dec ErrIdfywg
O BufferMade
=IFlER 3
SMo. 0 1 ﬂ]:_MoveSuperImposed:FC
I EH
MO0
—| I Execoute
0 Axis Donel¥110.0
1000. 04 Dis Busyl¥110. 1
100, 04 Wel sborthyiin. 2
EQ. O feo Errfp¥i10. 3
B0, 0 Dec ErrIdfvwa
MC_MoveRelative
Execute J l—__
Done _I—
MC_MoveSuperlmposed
Execute J I_
Done |_| |_
Aborted
A
Velocity
o _/ — N
[ x >
Distance 7gpp f = = - =i - eimdek - e /———‘/_t
50004 . . . . .- e 4 e e e e R . PR
/——’//
0 = >
Parameter description:
Parameter  Input/out, Parameter
P L type remarks
Name put description
Instruction . .
. When the ex ion condition chan from Off
Execute IN execution BOOL en the execution co .d tion changes from Off to
conditions On, execute the instruction.
. AXis ID
Axis IN BYTE
number
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Dis

Vel

Acc

Dec

Done

Busy

Abort

Err

Errld

IN distance

IN speed

IN acceleration

IN deceleration

ouT Complete
position
Instruction
out execution bit
Command
ouT termination bit
OUT | Error position
OUT error code

REAL

REAL

REAL

REAL

BOOL

BOOL

BOOL

BOOL

WORD

Based on the current position, the target distance
that the terminal actuator needs to move is set to a
negative value, indicating that the axis will be
reversed.

Unit: Unit.

The operating speed of the terminal actuator is
always positive.

(Unit: Unit/second)

The acceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

The deceleration of the terminal actuator is always

positive.
(Unit: Unit/second/second)
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.

When the instruction is executed. Busy position is
set.

When the command completes Busy reset.

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.

When the execution condition of the instruction is
Off, the Abort bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is
Off, the Error bit is reset.

Error codes, see 6.4.4 error code.

MC_SovelLink (Automatic Trapezoidal Cam Command) - Not currently supported

7777
7777
7777
2777
7777
2777
2777
2777
2777
2777
2777

2777

MC_MoveLink: FCEE
EH
Exeeoute
Master Donep7?. 7
Slave InSymcp7y. 7
ReferenceT” Busy=77. 7
TriggerIng Abortp7?. 7
TriggerVal Errorp?7. 7
Slavelis ErvIdlvees
MazterDis
MasterDish
MasterDisD™
MasterStar
BufferMode
LinkOption

Function: This
stages.

command is used for custom cam motion with adjustable acceleration and deceleration

Parameter description:

Parameter
Name

Input/
Outpu
t

Parameter
description

type
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Instruction
execution
conditions
Spindle ID
number

From axis ID
number
Location type
choice
Interruption
event
Interrupt event
parameters

Execute IN

Master IN
Slave IN

ReferenceType IN
Triggerinput IN

TriggerVar IN

. Move from axis
SlaveDis IN distance
Main axis
movement
distance
Spindle
acceleration
movement
distance
Spindle
deceleration
movement
distance
Spindle
tracking
distance

MasterDis IN

MasterDisAcc IN

MasterDisDec IN

MasterStartDis IN

BufferMode IN | Abort mode

Synchronizatio
n start
condition
selection

LinkOption IN

Establishment
OUT of cam
relationship

InSync

ouT Instruction

Busy execution bit

End of cam

Done ouT . :
relationship

ouT Command

Abort termination bit

Err OUT | Error position

Errid OUT error code

BOOL

BYTE

BYTE

BYTE

BYTE

DWORD

REAL

REAL

REAL

REAL

REAL

BYTE

DWORD

BOOL

BOOL

BOOL

BOOL

BOOL

WORD
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When the execution condition changes from Off to
On, execute the instruction.

reserve.

Refer to Appendix 1 for Interrupt Trigger Events

Specify the distance of movement from the axis.
Unit: Instruction unit.

Both positive and negative directions of movement
are valid. Unit: Instruction unit.

Main axis movement distance, unit: command unit

Spindle acceleration movement distance, unit:
command unit

Spindle deceleration movement distance, unit:
command unit

Specify the spindle position that tracks the absolute
coordinates of the spindle starting from the axis.
Unit: Instruction unit.

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

Specify the conditions for synchronizing from axis
to main axis.

Bit0-Bit7

0: At startup

1. When a trigger is detected

2: When the spindle reaches the spindle tracking
distance

Bit8: Periodic

After establishing a relationship between the main
axis and the slave axis, InSync is set,

After the execution of the instruction is completed,
insync is reset.

When the instruction is executed. Busy position is
set.

After the execution of the instruction is completed,
Busy is reset.

The Perioc parameter is set to 0, and when the
cam curve is executed once, Done is set.

The Perioc parameter is 1. After the cam curve is
executed once, Done is set and reset after one
cycle.

When the instruction execution condition is Off, the
Done bit is reset.

When the instruction is
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.

When the execution condition of the instruction is
Off, the Error bit is reset.

terminated  during

Error codes, see 6.4.4 error code.
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When the spindle moves in the positive direction:
EHAE

MasterDistance

> Bt 8]

SlaveDistance

A [

v

M B IR

v

A 8]

When the spindle moves in the negative direction:
FHMAUE
A

MasterDistance

> B[]

SlaveDistance

A [8]

v

v

B+t 8]

The relationship between the main axis and the amount of movement from the sub axis is as follows.

p:lg;ilga Spindle acceleration movement distance
acce EWMMEB B
lerat 2
From  ysmuzmEs x
the axis E MRS EMAEBHEE

+(EHBHEE-THMEBNES-EHAERBHNIES) +

2 2

201



M226ES motion controller user manual

principal Spindle movement distance - Spindle acceleration movement distance - Spindle

Ctzgr?ts axis | deceleration movement distance
Off axis movement distance - Off axis movement distance during the acceleration of the
spee From . . : - ) - .
. /main axis mentioned above - Off axis movement distance during the deceleration
d | the axis .
mentioned below
p”g)zfal Spindle deceleration movement distance
Slow EWMREBNES
dow 2
thFrom' MERBEIEE X
e axis N N —
LHMBBIER | cupabscnn2sa B snaeBaEs) oL PIER

When the constant speed range of the spindle is negative, an abnormal constant speed movement occurs
and the action stops.

In addition, when conveying at the same speed as the main shaft, please specify the amount of movement
from the shaft as follows:

1 R 2 B REBHEE
wi s - —ONEBIER | ¢ yn ks nmn s EE AR R EE) « L PR

MC_GearInPhos (Electronic Gear Coupling Instruction)

MC_GearInfos:FC4
— EN
=] Execute
O Master StartGear=¥10005. 0
1o Slave InGear|=10007.0
1.0- Ratiolum Busyf=110008. 0
2 0 RatioDen Abertly10021.0
0013 MazterSymeFos Errp-¥10022.0
001 7= SlareSymeFos ErrIdl-yW10023
0026= MasterStartlis
28, Omd AvoidReverszal
0030 BufferMode

Function: This command is used to establish the gear relationship between the master and slave axes.
When establishing gear relationships, parameters such as gear ratios can be set. After establishing the
gear relationship, the slave shaft follows the main shaft in a given proportional relationship to achieve
synchronous control between the master and slave shafts.

After synchronization is completed, the axis speed is calculated as the spindle speed multiplied by
RatioNum/RatioDen.
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Execute J

StartGear

InGear

MasterStartDis

]

_

Parameter description:

Execute

Master

Slave

RatioNum

RetioDen

MasterSyncPos

SlaveSyncPos

MasterStartDis

AvoidRerverSal

Input/
Parameter Name | Outpu

t

MasterSyncPos

SlaveSyncPos

Parameter
description

Instruction
execution
conditions
Spindle
number
From axis ID
number
Molecules  of
electronic
gears

The
denominator of
electronic
gears

Spindle
synchronizatio
n position
Synchronize
position  from
axis

ID

The
starts
synchronizing
distance

spindle

Do not reverse

type

BOOL

BYTE

BYTE

REAL

REAL

REAL

REAL

REAL

BOOL
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remarks

When the execution condition changes from Off to
On, execute the instruction.

Not O

Not O

Calculate a smooth curve from the axis based on the
MasterStartDis, MasterSyncPos, and SlaveSyncPos
values to synchronize the axis with the main gear
during SlaveSyncPos.

Curve Range [MasterSyncPos MasterStartDis,
MasterSyncPos]

Set to False, if leading from the physical position of
the axis

Perform a reversal.

The linear axis cannot be set to TRUE. If it is set to
TRUE, it only applies to the rotation axis. If the linear
axis is set to True, an error will be reported on the
rising edge of execute (error id 85)

For the rotation axis, if there is a possibility of
reversal according to the parameter settings, try to
avoid reversal by stretching one cycle from the axis.
If reversal cannot be avoided after stretching, the
axis will stop incorrectly (error ID 84)
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0: Abort (directly interrupts the ongoing instruction)

BufferMode IN' Abort mode BYTE  Gther: lllegal

Start coupling

StartGear IN BOOL |TRUE, start electronic gear coupling processing

processing
Coupling
InGear OUT |completion BOOL |Coupling completed to set InGear.
position
When the instruction is terminated during execution,
Command the Abort bit is set.
Abort ouT termination bit BOOL When the execution condition of the instruction is
Off, the Abort bit is reset.
Instruction When the instruction is executed. Busy position is
Busy ouT execution bit BOOL set.
If an error is detected, the Error bit is set.
Err OUT | Error position BOOL |When the execution condition of the instruction is
Off, the Error bit is reset.
Errid OUT | error code WORD | Error codes, see 6.4.4 error code.

6.4.3 Axis group instruction

The motion control instructions for axis groups are generally used for multi axis linear interpolation, arc
interpolation instructions, etc. The flowchart of the instruction status of the axis group is shown in the
following figure:

MC_Linexx

MC_GroupStop

B b
Stopping
MC_Linexx
MC_Circlexx

Done
MC_GroupHalt.Done

Done . MC_GroupStop.Done&
' |Execute

MC_GroupHome

C_GroupEnable—» »

Gl 7
AR RE ‘ méﬁﬁgq:

MC_GrouﬁZset

. Tips
-@- The MC_GroupHome, GroupStop and other functions in the figure have not been implemented yet.
Therefore, the two axis configurations of Homing and Stopping are temporarily retained.
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The MC function blocks commonly used in axis group instructions are as follows:

Function Name
MC_GroupEnable
MC_GroupDisable
MC_GroupReset
MC_MovelinerRelative
MC_MovelLinerAbsolute
MC_MoveCircularRalative
MC_MoveCircularAbolute
MC_GroupHalt
MC_GroupReadState
MC_Helical

MC_GroupReset

Instruction Name M226ES
Effective instructions for axis group support
Invalid instruction for axis group support
Axis group error reset command support
Relatlve ' @splacgment linear support
interpolation instruction
Absolute displacement linear
interpolation instruction support
Relative displacement arc supbort
interpolation instruction PP
Absolute o d|splapement arc support
interpolation instruction
Axis group stop command support
Read axis group status command support
Spiral interpolation instruction support
Axis group error reset command support

MC_GroupEnable axis group valid command

Function Name: MC_GroupEnable

hE_GrnupEnaw:FEﬂ
- EH

Execute

o Groupld Done
Busy

Errf
ErrId}

Function: Make the shaft group effective. The axis group status has changed from GroupDisalbed to

remarks

GroupStandby.
Parameter description:
Parameter @ Input/out
Name put
Execute IN
Groupld IN
Busy ouT
Done ouT
Err ouT

When the execution condition changes from Off to On,

Instruction is executing as TRUE, execution completed
After the instruction is executed successfully, the Done

If an error is detected, the Error bit is set.

Parameter tvoe

description yp

Instruction
execution BOOL execute the instruction
conditions .
Axis group ID .

number BYTE |Axis group number
Busy position, BOOL as FLASE

Status bit BOOL bit is set.

Error position. BOOL

205

When the execution condition of the instruction is Off,
the Error bit is reset.
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Errld ouT

error code

WORD | Error codes, see 6.4.4 error code.

MC_GroupDisable axis group invalid command

Function Name: MC_GroupDisable

WC_GroupDi=":FCH
JEH

Execute

‘W roupld Donep
Busvk
Errf

ErrId}

Function: Invalid axis group. Change the axis group status from GroupStandby to GroupDisalbed.

Parameter description:

Parameter Input/out

Name put
Execute IN
Groupld IN
Done ouT
Busy ouT
Err ouT
Errld ouT

Parameter
description

Instruction
execution
conditions
Axis group
number

Status bit

Busy position

Error position

error code

type

BOOL

BYTE

BOOL

BOOL

BOOL

WORD

remarks

When the execution condition changes from Off to
On, execute the instruction.

Axis group number

After the instruction is executed successfully, the
Done bit is set.

Instruction is executing as TRUE, execution
completed as FLASE

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.

MC_GroupReset axis group error reset command

Function Name: MC_GroupReset

MC_GroupRe ™ FC1A

EH
Execute
Done
o GroupId Bu=yvh
AbartH
Error
ErrorIdf

Hvea10. 0
eo1n, 1
¥eo1n, 2
lvea10, 3
e

Function: When the axis group is in ErrStop state, this command is called to clear errors in the axis group

and axis, and switch the axis group state to Disabled or Standby.

Parameter description:

Parameter | Input/ou

Parameter

type
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Name tput description

Instruction . -

Execute IN execution BOOL When the execut.|on con'dltlon changes from Off to

. On, execute the instruction.

conditions
Axis group ID .

Groupld IN BYTE | Axis group number
number

Done IN Instruction BOOL | Complete position

completion bit
When the instruction is executed. Busy position is
Instruction set.
Busy ouT execution bit BOOL When the command completes Busy reset.
When the execution condition of the instruction is
Off, the Busy bit is reset.
Abort ouT Comlmar.1d . BOOL Keep the interface, it will not appear
termination bit

If an error is detected, the Error bit is set.

Err ouT Error position | BOOL |When the execution condition of the instruction is
Off, the Error bit is reset.
Errid OUT |error code WORD | Error codes, see 6.4.4 error code.

MC-MoveLinerRelative Relative Displacement Linear Interpolation Instruction

Function Name: MC_SoveLinerRelative

bc mowelin™ FC14
JEX

4Execute

Jizroupld Dlonep

4plli= Busyp
4¥el Abortl
JAce Errf
40ee ErrId}
dEuffer”
4CaodSys

Function: This command performs linear interpolation based on relative displacement

Parameter description:
Parameter | Input/out Parameter

Name put description e el
Instruction . .
Execute IN execution BOOL \év:egngufg?ﬁ:tiﬁ;[rz%?igwon changes from Off to
conditions ' '
Groupld N AXiS group 1D gyrE
number
Pointer to describe the distance to the target.
The target distance is described as data of 6 REAL
types. Representative (spatial displacement under
MCS)
. Relative X: REAL;
pDis IN position pointer DWORD Y: REAL;
Z. REAL;
A: REAL;
B: REAL;
C: REAL;

207



M226ES motion controller user manual

Vel

Acc

Dec

BufferMode

CoordSystem

Done

Abort

Busy

Err

Errld

IN

ouT

ouT

ouT

ouT

ouT

speed

acceleration

deceleration

Abort mode

Coordinate
system

Complete
position

Command
termination bit

Instruction
execution bit

Error position

error code

REAL

REAL

REAL

BYTE

BYTE

BOOL

BOOL

BOOL

BOOL

WORD

Or (displacement of each axis under ACS)

AO: REAL;

Al: REAL;

A2: REAL;

A3: REAL;

Ad: REAL;

A5: REAL;

(Unit: Unit)

The operating speed of the terminal actuator is
always positive.

(Unit: Unit/second)

The acceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

The deceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

0: Abort (directly interrupts the ongoing command,
disables transitions)

1: Buffered (the function block that starts buffering
after the previous deceleration is completed)

2: BendingDevious (walks to the end of the previous
segment at the current speed and starts executing
the next segment at the same speed as the previous
segment, disabling transitions)

16 # 12: TMCorner (additional angle transition,
transitioning to the next section with an additional
angle when starting deceleration in the previous
section). For details, please refer to the specific
introduction of BufferMode continuous interpolation.

0: ACS

1: MCS (currently only available in this type)

2: WCS

3: PCS 1

4. PCS 2

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.

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.

When the instruction is executed. Busy position is
set.

When the command completes Busy reset.

When the execution condition of the instruction is Off,
the Busy bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.

MC-MoveLinerAbsolute Absolute Displacement Linear Interpolation Instruction

Function name: MC_SoveLinerAbsolute
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PC_Movelin™: FC23
HEx

Execute

4Gronpld Donef

4rFo= Buswf
4Vel Abortf
qhee Errf
4lec ErrIdf
JEuffer™
4CocdS¥s

Function: This command performs linear interpolation based on absolute displacement

Parameter description:
Parameter Input/out

Name

Execute

Groupld

pPos

Vel

Acc

Dec

BufferMode

put

IN

IN

IN

Parameter
description
Instruction
execution
conditions
Axis group ID
number

Absolute position
pointer

speed

acceleration

deceleration

Abort mode

type

BOOL

BYTE

DWORD

REAL

REAL

REAL

BYTE

209

remarks

When the execution condition changes from Off to
On, execute the instruction.

Pointer to describe the target location.
The target location is described as data of 6 REAL
types. Representative (spatial displacement under
MCS)

. REAL;
REAL;
REAL;
REAL; (Reserved)
REAL; (Reserved)
. REAL; (Reserved)
Or (displacement of each axis under ACS)
AO: REAL;
Al: REAL;
A2: REAL; (Reserved for both axes)
A3: REAL; (Reserved)
A4: REAL; (Reserved)
A5: REAL; (Reserved)
(Unit: Unit)
The operating speed of the terminal actuator is
always positive. (Unit: Unit/second)
The acceleration of the terminal actuator is always
positive.
(Unit: Unit/second/second)
The deceleration of the terminal actuator is always
positive.
(Unit: Unit/second/second)
0: Abort (directly interrupts the ongoing command,
disables transitions)
1: Buffered (the function block that starts buffering
after the previous deceleration is completed)
2: BendingDevious (walks to the end of the previous
segment at the current speed and starts executing
the next segment at the same speed as the previous
segment, disabling transitions)
16 # 12: TMCorner (additional angle transition,
transitioning to the next section with an additional
angle when starting deceleration in the previous
section). For details, please refer to the specific
introduction of BufferMode continuous interpolation.

Ow>N<X
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CoordSyst
em

Done

Abort

Busy

Err

Errld

IN

ouT

ouT

ouT

ouT

ouT

0: ACS
1: MCS (currently only available in this type)

Cofrd'”ate BYTE 2: WCS
system 3: PCS_1
4. PCS_2
When the absolute displacement action is completed,
Complete BOOL the Done bit is set.
position When the execution condition of the instruction is Off,

the Done bit is reset.
When the instruction is terminated during execution,
Command BOOL the Abort bit is set.
termination bit When the execution condition of the instruction is Off,
the Abort bit is reset.
When the instruction is executed. Busy position is
set.
BOOL 'When the command completes Busy reset.
When the execution condition of the instruction is Off,
the Busy bit is reset.
If an error is detected, the Error bit is set.
Error position BOOL When the execution condition of the instruction is Off,
the Error bit is reset.

Instruction
execution bit

error code WORD | Error codes, see 6.4.4 error code.

MC-MoveCircularRallative Relative Displacement Arc Interpolation Instruction

Function name: MC_SoveCircularRallative

BC_MoweCir™: FCZ5

-EH

Execute

4Groupld
dCircMa™
JphuaxF o™
4pEndPo™
4¥eal
JAce
40ac
dCoords™
dEuffer™

Donep
Busyl
Aborth

Errf

ErrIdf

Function: This command performs circular interpolation based on relative displacement.

Parameter description:
Parameter Input/out

Name

Execute

Groupld

CircMode

put

IN

IN

IN

Parameter

description type METIENE
:anxsé[:;t(;itcl)?qn BOOL When the execution condition changes from Off to

" On, execute the instruction.
conditions
Axis group ID BYTE
number
Bit0~Bit3

. 0: Three point formula
Circular 1: Center point style
interpolation BYTE ) PO yie.

8: Three-point full circle

method

9: Center point full circle
Bit4: Interpolation direction (effective for center point
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and full circle)
0: Reverse (CCW)
1: Forward rotation (CW)
The direction of the arc is selected according to the
right-hand rule: the CCW direction is the direction
along which the finger bends.
When using the center point method, if the distance
between the center point and the starting and ending
points is not exactly the same (usually due to limited
accuracy in programming the center point), it is
projected onto the perpendicular bisector of the
starting and ending points. Once the center point is
too far away (more than 1% of the radius), an error
will be returned.
Pointer to describe the reference position.
In the three-point equation, pAuxPostion refers to the
reference point passed through.
When expressed as a center point, pAuxPostion
refers to the center of the circle.
The reference location is described as data of 6
_ Reference REAL types. Representative (spatial displacement
pAuxPoint IN position pointer DWORD| under MCS)
X: REAL
Y: REAL
Z: REAL
A: REAL (reserved)
B: REAL (reserved)
C: REAL (reserved)
(Unit: Unit)
Pointer to describe the target location.
The target location is described as data of 6 REAL
types. Representative (spatial displacement under
MCS)
. Target position X: REAL
pEndPoint IN pointer DWORD v REAL
Z: REAL
A: REAL (reserved)
B: REAL (reserved)
C: REAL (reserved)
The operating speed of the terminal actuator is
Vel IN speed REAL | always positive.
(Unit: Unit/second)
The acceleration of the terminal actuator is always
Acc IN acceleration REAL |positive.
(Unit: Unit/second/second)
The deceleration of the terminal actuator is always
Dec IN deceleration REAL | positive.
(Unit: Unit/second/second)
0: Abort (directly interrupts the ongoing command,
disables transitions)
1: Buffered (the function block that starts buffering
after the previous deceleration is completed)
2: BendingDevious (walks to the end of the previous
BufferMode IN Abort mode BYTE Segment at the current speed and starts executing the

next segment at the same speed as the previous
segment, disabling transitions)

16 # 12: TMCorner (additional angle transition,
transitioning to the next section with an additional
angle when starting deceleration in the previous
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CoordSyst
em

Done

Abort

Busy

Err

Errld

IN

ouT

ouT

ouT

ouT

ouT

Coordinate
system

Complete
position

Command
termination bit

Instruction
execution bit

Error position

error code

BYTE

BOOL

BOOL

BOOL

BOOL

WORD

section). For details, please refer to the specific
introduction of BufferMode continuous interpolation.
0: ACS

1: MCS (currently only available in this type)

2: WCS

3: PCs 1

4: PCS 2

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.

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.

When the instruction is executed. Busy position is
set.

When the command completes Busy reset.

When the execution condition of the instruction is Off,
the Busy bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.

MC-MoveCircularaAbolute Absolute Displacement Arc Interpolation Instruction

Function name: MC_SoveCircularaAbolute

bc_moweCir™: FC2d

+4EH

Execoute

JGroupld
JCircha”™
JphuxFPa”
4pEndFa”™
4l
E
4lec
JCoords™
JEuffer”

Donef
Busw}
sbart}
Err}
ErrId}

Function: This command performs arc interpolation based on absolute displacement.

212



Axis configuration and electronic cam

Parameter description:

Parameter Input/out
put

Name

Execute

Groupld

CircMode

pAuxPoint

pEndPoint

Vel

Acc

Dec

IN

IN

IN

IN

Parameter
description

Instruction
execution
conditions

Axis group ID
number

Circular
interpolation
method

Reference
position
pointer

End position
pointer

speed

acceleration

deceleration

type

BOOL

BYTE

BYTE

DWORD

DWORD

REAL

REAL

REAL

remarks

When the execution condition changes from Off to On,
execute the instruction.

Bit0-Bit3

0: Three point formula

1: Center point style.

8: Three-point full circle

9: Center point full circle
Bit4: Interpolation direction (center point type is
effective)

0: Reverse (CCW)

1: Forward rotation (CW)
The direction of the arc is selected according to the
right-hand rule: the CCW direction is the direction along
which the finger bends.
When it is a center point type,
If the distance between the center point and the starting
and ending points is not exactly the same (usually due to
limited accuracy in programming the center point),
project it onto the perpendicular bisector of the starting
and ending points. Once the center point is too far away
(more than 1% of the radius), an error will be returned.
Pointer to describe the reference position.
When the three-point equation is used, pAuxPostion
refers to the reference point passed through.
When expressed as a center point, pAuxPostion refers
to the center of the circle.
The reference position distance is described as 6 types
of REAL data. Representative (under MCS, PCS, WCS)
X: REAL
Y: REAL
Z: REAL
A: REAL (reserved)
B: REAL (reserved)
C: REAL (reserved)
(Unit: Unit)
Pointer to the end position of the description.
The end position distance is described as 6 types of
REAL data.
X: REAL
Y: REAL
Z: REAL
A: REAL (reserved)
B: REAL (reserved)
C: REAL (Reserved) (Unit: Unit)
The operating speed of the terminal actuator is always
positive.
(Unit: Unit/second)
The acceleration of the terminal actuator is always
positive.
(Unit: Unit/second)
The deceleration of the terminal actuator is always
positive.
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BufferMode

CoordSyst
em

Done

Abort

Busy

Err

Errld

IN

ouT

ouT

ouT

ouT

ouT

Abort mode

Coordinate
system

Complete
position

Command
termination bit

Instruction
execution bit

Error position

error code

BYTE

BYTE

BOOL

BOOL

BOOL

BOOL

WORD

(Unit: Unit/second)

0: Abort (directly interrupts the ongoing command,
disables transitions)

1: Buffered (the function block that starts buffering after
the previous deceleration is completed)

2: BendingDevious (walks to the end of the previous
segment at the current speed and starts executing the
next segment at the same speed as the previous
segment, disabling transitions)

16 # 12: TMCorner (additional angle transition,
transitioning to the next section with an additional angle
when starting deceleration in the previous section). For
details, please refer to the specific introduction of
BufferMode continuous interpolation.

0: ACS; 1: MCS (currently only available). 2: WCS
3: PCS_1; 4: PCS 2

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.

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.

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

When the execution condition of the instruction is Off,
the Busy bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.

Specific Introduction to BufferMode Continuous Interpolation

Value taking

0

one

two

16#12

Abort

describe

Abort

Buffered

BendingPrevious

TMCorner

detailed

Directly interrupt the ongoing command and disable transitions

The previous deceleration has been completed, and the instruction
to execute buffering has begun

Go from the previous speed to the end of the previous speed and
start executing the next speed according to the previous speed,
disable transition

Additional angle transition, transitioning from the previous section to

the next

section with an additional angle when performing

deceleration

Line L1 executes the first interpolation instruction first, and triggers the second interpolation instruction

before L1 finishes. If the buffer mode of the second interpolation instruction is set to "Abort", the second

interpolation instruction immediately interrupts the first interpolation instruction and starts executing a new

interpolation curve.
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Y 0 End
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Buffered

line L1 first executes the first interpolation instruction, and triggers the second interpolation instruction
before L1 completes. If the buffering 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 is valid, the second interpolation

instruction begins to execute, as shown in the following figure:
Y A End

lSlarl + !

Velocity curve

I
I
: I
Y“ \ Multiple start points,
1
|
I
of X drive axis :
1

YA

Velocity curve

|
|
|
|
]
]
)
T
|
1
1
|
1
:
of Y drive axis :
1

P P R
\ 4
>

BendingPrevious

Line L1 executes the first interpolation instruction first, and triggers the second interpolation instruction
before L1 completes. If the buffer mode of the second interpolation instruction is set to "BendingDevious",
the interpolator will attempt to maintain the target speed of the first instruction and walk a complete
straight line.

After the first interpolation instruction is executed and the Done signal output is valid, the second
interpolation instruction will begin to execute. The switching point will maintain the same speed, and the
speed distribution of the coordinate axis will be reassigned. As shown in the following figure:
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Y End

—
Start + End,otart

Multiple start points

Velocity curve
of X drive axis

Y

Velocity curve

of Y drive axis —\
I
> X

This mode is suitable for switching between straight lines and arcs, with the straight line located on the

tangent of the arc. Using this mode can maintain the velocity continuity of the interpolation curve.
A B

TMCorner

Line L1 first executes the first interpolation instruction and triggers the second interpolation instruction
before L1 completes its journey. If the buffer mode of the second interpolation instruction is set to
"TMCorner", when the interpolator detects that the first straight line L1 starts to decelerate, it will activate
the second interpolation instruction and transition to the second interpolation in an additional angle
manner, maintaining continuous velocity in all directions, as shown in the following figure:

r End

Y © Multiple start points Dl

Velocity curve
of X drive axis

» X
Velocity curve . ' .
of Y drive axis . \

»X

MC_GroupHalt axis group stop command

Function Name: MC_GroupHalt

216



Axis configuration and electronic cam

ﬁC_GrnupHaM:FCIE

EX

Execute

O GroupId
10000, 0fDec
1 Buffer™

Done

BusvH

Abort

Err

HYO. 1

V. 2

HD. 3
HD. 4
ErrIdf

Liid=

Function: Decelerate and stop all axes in the interpolation action.

Parameter description:

Parameter | Input/out
Name put
Execute IN
Groupld IN
Dec IN
BufferMode IN
Done ouT
Abort ouT
Busy ouT
Err ouT
Errid ouT

Parameter
description

Instruction
execution
conditions
Axis group ID
number

deceleration

Abort mode

Complete
position

Stop position

Instruction
execution bit

Error position

error code

BYTE

REAL

BYTE

BOOL

BOOL

BOOL

BOOL

WORD

remarks

When the execution condition changes from Off to On,
execute the instruction.

AXxis group number

The deceleration of the terminal actuator is always
positive. (Unit: Unit/second), when set to 0, achieve
emergency stop

0: Abort (directly interrupts the ongoing instruction)
Other: lllegal

When the instruction execution is completed, the Done
bit is set.

When the execution condition of the instruction is Off,
the Done bit is reset.

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.

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

When the execution condition of the instruction is Off,
the Busy bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off,
the Error bit is reset.

Error codes, see 6.4.4 error code.

MC_GroupReadState reads axis group status instruction

Function Name: MC_GroupReadState

217



M226ES motion controller user manual

MC_Gr oupe” : FC2H

EW

——Enable

VE3d6

GroupIld

DoneRy2a70.0
ErrHvzavo. 1
ErrId{wy=zare
ErrorS Hyearn. &
MovingVearn, 3
Hominglveavo. 4
Standbylvzero. 5
StopingHVeat0. &
Di=abl™ Hveoro. 7

Function: This command is used to read the values of the corresponding axis group status parameters.

Parameter description:
Parameter

Name

Enable

Groupld

Done

Err

Errld

ErrStop
Stopping
Moving
Standby
Homing

Disabled

Input/out

put description

Instruction
IN execution
conditions
IN Axis group ID

number

OUT  Status bit

OUT | Error position

OUT  Error code
Status

OUT indicator bit
Status

ouT indicator bit
Status

ouT indicator bit
Status

ouT indicator bit
Status

ouT indicator bit
Status

ouT indicator bit

type

BOOL

BYTE

BOOL

BOOL

WORD

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

MC-Helical Spiral Interpolation Instruction
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remarks

When On, execute the instruction.

Axis group number

After the instruction is executed successfully, the Done
bit is set.

If an error is detected, the Err bit is set.
When the execution condition of the
changes from On to Off, the Err bit is reset.
When Err is TRUE, Errld is the error of the instruction.
When ErrStop is TRUE, Errld is the current error in the
axis group.

Error codes, see 6.4.4 error code.

instruction

True, if the axis group is in the ErrStop state
True, if the axis group is in the state of Stopping
True, if the axis group is in the moving state
True, if the axis group is in the Standby state
True, if the axis group is in the Homing state

True, if the axis group is in the disabled state
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MC_Helical :FC34
- Ex

= Execute

- GroupId

- InterMode
= pPar

< pEndFoint
- Vel

- Ace

o Dec

o CoordSystem
- BufferMode

Done}

Busy
Abortf
Errf
ErrId

Function: This command performs interpolation in a spiral pattern.

Parameter description:
Parameter Input/Out

Name put
Execute IN
Groupld IN
InterMode IN
pPar IN
pEndPoint IN
Vel IN

Parameter

description
Instruction
execution
conditions
Axis group ID
number

Circular
interpolation
method

Parameter
pointer

Target
position
pointer

speed

type

BOOL

BYTE

BYTE

REAL

remarks

When the execution condition changes from Off to On,
execute the instruction.

0: Inverse circle of xy plane, relative position, ignoring the
XY coordinates of the endpoint.

1: XY plane follows a circle, relative position, ignoring the
XY coordinates of the endpoint.

0x10: Error reported when the XY coordinates of the
endpoint are not on the spiral line, relative to the reverse
circle of the xy plane.

0x11: Error reported when the XY coordinates of the
endpoint are not on the spiral line due to the fact that the
Xy plane is circular and in relative position.

Pointer to parameter description

PPar refers to the parameters of spiral interpolation,
described as 6 REAL types

0: The horizontal coordinate of the center of the circle on
the arc plane

DWORD 1: The vertical coordinate of the center of the circle on the

circular arc plane

2: The lead of a spiral. The distance that a spiral line
moves along the axis of a cylinder by rotating it once.

3. 4-5: Reserved

(Unit: Unit)

Pointer to describe the target location.

The target location is described as data of 6 REAL types.
Representative (spatial displacement under MCS
(relative))

X: REAL

Y: REAL
Z: REAL
A
B

DWORD

: REAL (reserved)
: REAL (reserved)
C: REAL (reserved)

The operating speed of the terminal actuator is always
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Acc

Dec

BufferMode

CoordSyste
m

Done

Abort

Busy

Err

Errid

2l

af

K

\

I “','0"'
O

ouT

ouT

ouT

ouT

ouT

)

)

4

‘

)

4

&

XK

acceleration REAL

deceleration REAL

Abort mode BYTE

Coordinate BYTE
system
Complete

) p BOOL
position
Command

termination BOOL
bit

Instruction

. . BOOL
execution bit

Error position| BOOL

error code WORD

<\

£

-

positive.

(Unit: Unit/second)

The acceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

The deceleration of the terminal actuator is always
positive.

(Unit: Unit/second/second)

0: Abort (directly interrupts the ongoing command,
disables transitions)

1: Buffered (the function block that starts buffering after
the previous deceleration is completed)

2: BendingDevious (walks to the end of the previous
segment at the current speed and starts executing the
next segment at the same speed as the previous
segment, disabling transitions)

16 # 12: TMCorner (additional angle transition,
transitioning to the next section with an additional angle
when performing deceleration in the previous section)

0: ACS

1: MCS (currently only available in this type)

2: WCS

3: PCS_ 1

4: PCS 2

When the action execution is completed, the Done bit is
set.

When the execution condition of the instruction is Off, the
Done bit is reset.

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.

When the instruction is executed. Busy position is set.
When the command completes Busy reset.

When the execution condition of the instruction is Off, the
Busy bit is reset.

If an error is detected, the Error bit is set.

When the execution condition of the instruction is Off, the
Error bit is reset.

Error codes, see 6.4.4 error code.

MC_GroupReset axis group error reset command
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MC_Groupke” :FC14
—

= Execute
DoneH¥2a10. 0
Gronpld Busypvzain. 1
Abortfvzal0. 2
Errorjvzo10, 3
ErrorIdHywzalz

Function: When the axis group is in ErrStop state, this command is called to clear errors in the axis group
and axis, and switch the axis group state to Disabled or Standby.

Parameter description:
Parameter | Input/Out Parameter

. t remark
Name put description ype emarks
Instruction . "
Execute IN execution BOOL When the ex.ecutlon. condition changes from Off to On,
" execute the instruction.
conditions
Axis group ID .
Groupld IN BYTE | Axis group number
number
Done IN Instructlpn . BOOL | Complete position
completion bit
When the instruction is executed. Busy position is set.
Instruction When the command completes Busy reset.
B T . . BOOL . i . S
usy ou execution bit 00 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

termination bit
If an error is detected, the Error bit is set.

Err ouT Error position. BOOL |When the execution condition of the instruction is Off,
the Error bit is reset.
Errld OUT | error code WORD | Error codes, see 6.4.4 error code.

6.4.4 error code

Error code description:

n Error g
Error code explain code explain
Overspeed operation (running at a speed
0 freedom from error 46 exceeding the maximum speed)
1 Axis number value error 50 Communication error
2 Axis status error 51 Internal servo error
3 Command loss 52 There are no errors that need to be cleared from
MC-Reset
4 Axis busy 53 Interruption of the motion process enables

The speed value is too small

5 - 60 RetioNumerator value error
(less than the minimum speed)
The speed value is too high
6 (greater than the maximum 61 RetioMenominator value error
speed)
7 l’rr:];?cceleratmn value is too 65 Cam table and MC_TableSelect are inconsistent
8 I'I;rr]geacceleratlon value is too 66 Cam table ID error (or not created)
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6.5

The deceleration value is too

9 67
small

10 The deceleration value is too 68
large

11 Wrong direction value 69

12 HSP axis value error 70

13 HSP module number error 80

15 Axis not ready 81

16 Reset error failed 82

17 Groupld error 83

19 Distance pointer error 90

20 Buffer Mode value error 91

21 CoordSys value error 92

22 Internal software error 93

23 Memory request error 94

24 CircMode setting error 95
Three points on the arc form a

25 straight line 100
The distance between two

26 points and the center of the 101
circle is not equal

30 Hom_lng m_ode lacks Z-phase 102
configuration
Homing mode lacks forward

3l switch configuration 1000

32 Homing mode lacks negative 2001~
switch configuration 2022
Homing mode lacks origin

33 switch configuration 3000

34 Homing mode with incorrect 1600
value

35 Internal servo return error 1601

43 Position parameter set too 1602
large
Position parameter set too

44 small 1603
The spindle coordinates are out

45 of range 1605

Example of Electronic Cam Program

The following program is an example of the CPU using the axis instruction ct_plcopentlib to implement

electronic cam function.
Network diagram of program implementation

Network 1: Enable axis operation.

2

22

Cam table data error
MasterScaling value error
SlaveScaling value error
StartMode value error

Reaching the left limit switch
Reaching the right limit switch
Reaching the negative software limit
Reaching the forward software limit
Cmd value error

Triggerlnput value error

TriggerVar value error

MC_Seed execution failed

MC_Seed instruction is executing

There is no such interrupt in the module, or the
interrupt is not enabled

Axis errors in the axis group

AXxis group status setting error

A shatft in the shaft group is already under the
control of another shaft group

This configuration will only be supported in the
future

Module error

There are errors in the configuration
No resources available

Event interrupt ID not supported
Error in trimming parameters

Flying shear parameter error

Reset angle does not match synchronization area
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PsE 1
3 5
MO0 MC_Power  FCO
I | EN
MO0
I I Enable
0 bxis StatuskMI. 0
BusylMD. 1
ErrpMo. 2
ErrIdlamin

Network 2: Select the cam curve and set parameters such as master station, slave station information,
and status information.
kg 2

R R

SMo.0 PC_CamTableSele™ FCI
| | EX

| I Execute

OqMaster
zdZlave
04 CamId

Done
Err

ErrId

=ML, &2
=M1, 5
-0 14

SMO. 0=
SMO. 14

SN0, 24

Feriodic

Masterab”

Slaverbs"

Network 3: Establish a cam relationship between the master and slave axes. When establishing the cam
relationship, specify the offset value, scaling ratio, and startup mode of the master and slave axes
according to application requirements. When the instruction is executed, the slave shaft follows the main
shaft movement according to the cam curve.

R 3
B E M EeE R

MO0

MC_CamIn FC2

Execute

OqMaster InSynclMi &
24 51lare EndofPro"FM1. &
0. 04 MasterOft AbertpbMl. 7
0. 04 S1lavelft ErrpMZ. 0
y2020MasterSe ErrIdimie
1.0451aveSca
2 StartMode
O CamId
vDe0za- Velli £

100, 0 Ace

Network 4: Read the corresponding axis status.
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ka5 4
iR
SMO.0 MC_EeadStatus:FC3
| } EN
SMo.0
I I Enable
04 Axis Tonef¥1000. 0

Errfwi000. 1
ErrorIdlyWions
ErrorStoply1000.
Stoppingpk¥1000,
Dizalbel¥1000.
StandSti"fviooo.
DisCrete |¥1000.
Continen k¥1000,
SyncMoti Fyi001.
Homizgh¥1001.
Coordina V1001
SetPospk¥T0L0
AetVellvDini4

M= O - 3 ke D D

Network 5: Release the cam relationship between the master and slave axes. After the relationship is
released, the slave axis will continue to move at the speed before detachment.

=|F 5
M. 0 MC_CamOut:FC4
By o
M.3
—I I Execute
143]ave DonefVn. 0
Buzylvi. 1
Abertpvo. 2
Errpva. 3
ErvIdpmwis

Network 6: The axis decelerates at a given rate until it stops.

=~ 6

SMD. 0 MC_Halt:FC5
S =

MD. 2
—I : Execute

04Axis DonefVi. 0
1000, 04Dec Busypvi. 1
04Buffer”  Aborthyvi. 2
Errfvi. 3

ErrIdpvwzoo

6.6 Example of application of continuous interpolation function

Taking CPU M226ES as an example, the continuous interpolation function will be introduced in detail.

Select "Hardware Configuration" in the project manager interface of M226ES station to configure the
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hardware, and then call the interpolation command in the main program to program. The interpolation
instruction called in this example is the relative displacement linear interpolation instruction.

Step 1: Add the CPU module to the CPU.

In the hardware configuration interface, expand the "CPU 200" folder under the "CO-TTRUST 200"
project tree, add the CPU module, and the CPU can only be placed in slot 0 of the rack, as shown in
the following figure.

P B B P a A

BEER g x
Sl [
» . CANopen
~ M co-TRUST 200

~ [ cpU 200

> [ FM 200

Step 2: Axis Configuration
Select "Tools" - "Axis Configuration Wizard" on the hardware configuration interface, and add two
pulse axes as shown in the following figure.
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15 BBHHEE - [PLC3 -- Projectl]

G %D ®EE PC | I8 | MEY BO0W BEHH
BB o R EEEeEE. i
EHC20030HC)... —
SAEDSTHE.

S EtherCAT XML 324(...

|9 wEERS |
& mrORns

HEE | EAmE

v B L4 @l | @E | B | EF |
- . EERR: o S
1 FE=E A= ||3 |1§-E_.—'

447

il

(24

#HiE:

1

A FaTa e F

RS

<Note>To use the interpolation function, two or more pulse axes need to be configured.

Step 3: Configure the axis group

Axis group configuration: Two or three axes that have been configured can be freely combined in the
form of axis groups. In this example, there are two axes configured. In the "Axis Group Configuration"
interface, right-click on "Add Axis Group" to add an axis group, as shown in the following figure:

I HERE —#EE 0

HEAEE

& wa : "
+ EmEmE |

% | mress ik

4A2

The interface for successfully adding axis groups is shown below:
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HAmE
V 'ﬁgﬂ SHREARE
HER S i
AR 2 HER -
EEELE: [Hop .
hEE: [HER -
PR L e =
B tarz

1 A0 B 0 v
2 Al e _1 v
3|2 |-
4803 e
5 A4 |-
6 #|AS 00000 |-

SEHN [ =m | | =8 |

® Basic configuration of axis group ":" Axis group number “cannot be changed. The drop-down
options for" Axis group type "can be selected as" 2-axis orthogonal "or" 3-axis orthogonal ",
corresponding to two or three groups of" constituting axes "that can be selected respectively. The
‘operation cycle' can be selected as' pulse . The "acceleration mode" can be selected from

"trapezoidal”, "sin * 2", and "quadratic".
® Logical axis: default six groups, cannot be changed.

® Composition axis ":" 2-axis orthogonal "corresponds to two composition axes," 3-axis orthogonal
"corresponds to three composition axes, and the drop-down options can select” pulse axis "or" virtual
axis ".

Step 4: Call the interpolation instruction in the main program to program.
Network 1: Set the speed of interpolation instructions

=kl 1
SMD. 1 MOV_E MOV_E MOV _E
— | W END BN EHD EN EHD%
oo, odry outhvnioo woon.odiy outhvnios woon.odiy outhvoios
oV _E MOv_R MOV _R
EN  END EN WD EN EHDH
o000, odzy outhvnisn 1000 odzy outhvniss woon.ofiF outhvniss
WV _E MV R MOV_E
EN END EN  END EN EHD%
o000, odzy outhvnzan 1000 odiy outhvneos woon.odiF outhvozos

Network 2 and Network 3: Enable the two pulse axes separately.
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IR 2 P55 T
fAsEE 38
MO0 MC_FPower :FCO
} EN
SMo.0
—l I Enable
0o fxis Statusfyo 0
Busy1], 1
Errfvn. &
ErrIdbwwin
=IP5g 3
MO0 MC_FPower :FCO
} EN
SMo.0
I Enable
14 fxis Statusfvn 3
Busyy0, 4
Errpv0. &
ErrIdbvwiz
Network 4: Call the axis group valid instruction to make the axis group valid
=
EMD. 0 E_GroupEnable:FC
1 I
M0
I I Execute
04 Groupld DonefV0. &
Busyp0. 7
Errfvi.0
ErrIdlvwid

Network 5 and Network 6: Read the corresponding axis status.

-kl s

E ReadStatus:FCH

EF

Enable

04 hxis Donef¥3 0
Errfia i
ErrorIdbvwzn
FrrorSt bV3,
Stoppingp¥3.
Dizalbefys
Stand3t w3
DisCret piwa
Contino b¥3,
SymeMot pivd
Homingp¥d,
Coordinfid.

Po= O = O R L M

AhetFos

VIR0

Actlel

VD54
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—IRIEE 8

SMo.0 E_ReadStatus:FC3
—] : EN

| Enable

14hzis Donepid 3
Errfvs. 4
ErrorIdhyyes
FrrorSt g,
Stoppingfid.
Dizalbefid,
Standst s,
Ti=Cret 5.
Contino pvs.
Sy‘nc'h{otN Ly
Homingh Vs,
Coordin v
heotP o=V TIRS
hotVellyTige

M e W M= O - 5 M

Network 7, 8, 9: Set parameters such as running speed, acceleration, deceleration, interpolation mode,
etc. The instruction enable bit can be triggered simultaneously with the same bit (2 consecutive
interpolation instructions are cached in the program), and then perform continuous linear interpolation
motion in the order of the instructions

< Note: The maximum number of cached instructions for consecutive interpolation is 8. If you want to

cache the 9th instruction, enable caching the 9th instruction after the first instruction is completed.
=

SMD. 0 E_HoveLine”:FCE
_| : EN

M. 1|
Execute

04 Groupld Donefvl. 1

&YEL004pDi= Busypvl. 2
1000, 04¥el Aborthpvi 3
1000. 04 Aee Errpii. 4
1000. 04D ec ErrIdfviia

JCoords”

{Buffer”™

=R 8
SMD. 0 fc Moveline .3

— | i

L |
Execute

04 GroupId Doneh¥i. 5

#¥E1E0dpDis Busy}vl. &
1000, 04¥el Aborthyi. 7
1000. 04 hee Errpvz. 0
1000, 04Dec ErrIdfvyis
14Caards™
WEuffer™
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-kl 9

SMD. 0 E_Hovel.ine” :FCY
_| : i ]

=
I Execute

4G oupTd DonefVz. 1

=]

HVER004pDi= Busylyz 2
1000, 04Vel shortpvz 5
1000, 04 Ace Errfvz. 4
1000. 04Dec ErrIdpyyzn
14Coords”™
> uffer”

6.7 Homing function

This chapter introduces the pulse return mode of MC-Home. M226ES can use the following 15 return
modes, which users can choose according to their accuracy requirements and practical application needs.

pattern explain
17 Reference negative travel limit signal
18 Reference forward travel limit signal
19 Reference forward origin signal switch
20 Reference forward origin signal switch
21 Reference negative origin signal switch
22 Reference negative origin signal switch
23 Reference origin switch and positive limit origin mode
24 Reference origin switch and positive limit origin mode
25 Reference origin switch and positive limit origin mode
26 Reference origin switch and positive limit origin mode
27 Reference origin switch and negative limit for origin mode
28 Reference origin switch and negative limit for origin mode
29 Reference origin switch and negative limit for origin mode
30 Reference origin switch and negative limit for origin mode
35 Set the current position as the origin

6.7.1 Homing mode description

Regardless of the initial position of the machine, when the equipment (origin switch, positive travel limit

switch, negative travel limit switch) is installed properly, the servo always finds a unique origin for the

equipment. The purpose of returning to the origin is to unify the actual position of the axis with the position

mark set in the program. The vertical line @l in the following schematic diagrams represents the

mechanical initial position, and the circle " represents the origin position. - "represents search speed," -
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"represents crawling speed.

Homing mode 17: Reference negative limit falling edge

‘ iiBR

( | AESHE

REITIERMES

At the beginning of returning to the original position, the negative travel limit signal is 0, and the reverse
high-speed return is carried out. When encountering the rising edge of the travel limit signal, the
deceleration and reverse are carried out, and the low-speed operation is stopped until encountering the
falling edge of the travel limit signal. This position is the origin position.

Homing mode 18: Reference positive limit falling edge

HRIZ EN T I

IEﬁFﬁ%BE&1§%4’

At the beginning of returning to the original position, the forward travel limit signal is 0, and the forward

high-speed return is carried out. When encountering the rising edge of the travel limit signal, the
deceleration and reverse are carried out, and the low-speed operation is stopped until encountering the
falling edge of the travel limit signal. This position is the origin position.

Homing mode 19, 20: Reference forward origin signal switch

mwammml
Gk;

9% | sz
mm@ﬁmﬂi 1
(; Imwgmmm
29
FRFRIES

The starting direction of motion depends on the high and low states of the origin switch signal. The origin
of mode 19 is at the falling edge position where the origin switch signal changes from high to low. The
origin of Mode 20 is at the rising edge position where the origin switch signal changes from low to high.
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Homing mode 21, 22: Reference negative origin signal switch

iR R

mm@mm@i

C imm@ﬁmm
| @
HETE | »

i immﬁﬁmm

RRFXES

The starting direction of motion depends on the high and low states of the origin switch signal. The origin

of mode 21 is at the falling edge position where the origin switch signal changes from high to low. The
origin of mode 22 is at the rising edge position where the origin switch signal changes from low to high.

Homing mode 23~26: Reference origin signal switch and forward travel limit

HR R ‘ ‘

mm@ﬁmml D i

—

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

D

RRFXES

ERERass ? [
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HU R ‘

HE ST i
Ca |
(%b |
ERFXES
IERTIERAES |

WSS | D
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y )
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mamxEs —— |

[EA{TERA(ES

HURE NI I -

e

RRFAXES ]

[EA{TERES
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The starting direction of motion depends on the status of the origin switch signal and the forward travel
limit signal. The origin of modes 23 and 26 is at the falling edge position where the origin switch signal
changes from high to low. The origin of modes 24 and 25 is at the rising edge position where the origin
switch signal changes from low to high.

Homing mode 27~30: Reference origin signal switch and negative travel limit

§ C i TN
|—’®

-

RRIXES ——,——_

ﬁf‘-ﬂﬁ&ﬂﬁﬁ%%j

HAiER

Immiﬁmni@

—

RRFXES j

RETERMES |
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HLA iR R

| | nsmizing
s
RAFXES —
SHETIRIRAES
bizzninn

an

Ittt
ﬁﬁﬁ&mﬁ%—%—‘]

J %j%ﬁ

The starting direction of motion depends on the status of the origin switch signal and the negative travel
limit signal. The origin of modes 27 and 30 is at the falling edge position where the origin switch signal
changes from high to low. The origin of modes 28 and 29 is at the rising edge position where the origin
switch signal changes from low to high.

Homing mode 35: Using the current position as the origin

mm@ﬁmm|

The motor stops at the current position and completes the return to the original signal given.
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6.7.2 The difference between MC-Home (Origin Regression) and SMC-Home (Special
Origin Regression)

Origin regression

Special Far Point Regression

MC_Home:FCZ1 SMC_Home:FCO
EN EX
Execute
Execute
. O hxis DonepyE00. 1
O4Ax1s Tonef¥120.0 1adode Eusylve00. 2
BusyV1E0. 1 V100 pDicInat  ABortbvenn, 3
ABortpV180. 2 10. 04 ¥elFast ErrpyEo0. 4
Errfyign. 3 E. 0o VelS1low ErrIdyWezs
ErrIdRyiicge E Odhoe

1. Connect the origin to the PLC

2. PLC controlled servo motion

3. PLC is affected by scanning cycles and has low

accuracy
1. Connect the origin and positive/negative limit to 4. Connect the positive and negative limit switches, as
the servo well as the origin switch, to the PLC.
2. Trigger the DI terminal of the servo to return to its After SMC_Home is activated by the rising edge of
original state Execute, the axis will start moving at a speed of
3. The servo itself has higher control accuracy VelFast and in the direction defined by pDiglnput
MC-Home needs to first configure the servo's return Note: SMC_Home is controlled by the controller to
mode, return speed, etc. return to the original position, and the current position
The program triggers MC-Home, and the PLC after the return is completed is the position set by the
simply changes the servo operation module to controller, not equal to the servo encoder value.
return to the original mode, starts the return to the | The position may change after re powering on or
original mode, waits for the servo to return to the initializing the axis
original mode, feedbacks the completion signal, and| PDiginput: The memory address pointed to by the bit
then switches the mode to the control mode before | numbers of the origin switch, forward and reverse limit
returning to the original. switches.
Call MC-Power to enable servo. BitO: Negative Switch
After the servo is enabled, call the MC_Home Bitl: Forward switch
command, and the output Done is ON, indicating Bit2: Origin switch
that the return to the original is complete Switch signal 1 is valid, 0 is invalid.

For example, when pDiglnput is equal to&IBO,

10.0: Negative Switch

10.1: Positive switch

10.2: Origin switch.

6.7.3 Example 1: Pulse Axis 19 Homing Mode Example

This example takes the 19th as an example, and provides a simple explanation of axis control by
combining axis enable, axis status acquisition, axis jog, alarm release, and return to the original.

Step 1: Add CPU

Select "Hardware Configuration" in the project manager interface of the CPU site. In the hardware
configuration interface, under the "CO-TTRUST 200" project tree, select "CPU 200" in sequence. The
CPU can only be placed in slot 0 of the rack, as shown in the following figure:
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b B B iPa N
~| wEEFE g X
T | [@E] [&r

» . CANopen

> M EtherCAT

~ M CO-TRUST 200
v (ZILCPU 200

\"‘Ll V1.0

> [ FM 200

CRU 200
DESFEFAICPIz00A B HATE (4F
ECAHopenill {5 FAHER R ITEE) -
ERiES V1.0

Step 2: Configure the axis
1. Enter the Axis Configuration Wizard and add a pulse axis to configure the axis, as shown in the
following figure.

1, AripEERSERk-12]x]
» n &[e]a #

WEE | WAEE | 2. WD

I+ 5 ] | 44 [ & [ @E [ Bl [ @EF [ 1/o8m8 |
RS WitiEE

& EHiE
B9 EtherCAT MubiSthth

%:|
= : s |

AR A AR .
3, EEOTEREE,

mE:
[cruzo0 Z&41iA:E: 0 REWMSIHE, WSS ToORmE
e [ o SHIAXISSHF—I,
e E

2. Click on 'Return to Origin' to configure the axis's return to origin mode on this page. Only the pulse axis
supports return to origin configuration. Select the dropdown option to view the return to origin mode. In
this example, the 19th return switch (referring to the forward origin signal switch) is selected. The 19th
return switch only refers to the forward origin signal switch, so only the return signal and other parameters
need to be set on the return interface.
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3. If a limit switch is used to return to the original mode, set the limit signal in "Limit".

| Tt [ &6 | &= | Bw | mE |
[ ] 1EMoIfR o [] faalfffiz
Fragir: |To.1 mAEgA : |I0.0
BT |[{HEEE - HHEE: |HEEE -
[ ] $riHR Fes PR e
FERFRfrE: 1000 EJJ:#E:T'J; H | EEH'EJJ: e
\ T 100000
tapiffuE: (o BorgE: 100

4. Dimensional conversion

PLC controls the action of servo motor by controlling the number of pulses sent, and servo driver controls
the distance and speed of servo motor operation by receiving the number and pulse frequency. For
example, as shown in the figure below, the PLC sends 131072 pulses (increments) to the servo motor,
and the motor rotates once. If the PLC sends 131072 pulses within one minute, the servo motor

completes one revolution at a speed of 1r/min. If 131072 pulses are sent within one second, the servo
motor rotates one revolution at a speed of 60r/min.

The reduction ratio of 5:1 in the figure represents that for every 5 revolutions of the servo motor shaft, the
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output shaft of the reducer rotates 1 revolution. If no gearbox is used, the reduction ratio is 1:1.

The application unit is set to 200, and the gear output is 1, indicating that the gear rotates one unit, while
the application unit executes 200 units.

L4 B3R OEE BHE  EER
B

(KRR NN, BRRBTAR oo SRS
L Bia .

| | 1m0z I 8 < — > dafligsh [ |
| /[ s oD <= EREED ) ]
| / f17h55ﬁﬁﬁf?!3ﬁﬁﬁﬁ?ﬁﬁ"'ﬂ |
T
BIERE e IR
® #H

O =R
() sin'e

ETTEREETE, S, TUARNEARIERET

ENERRER, WAFEE, T ERNEHRItHERr

R B Ea e -

5. Save the configuration and download it to the PLC.

WP EEE PIC TEM WEN HOW ZEH) - [=]x]
sEe ok x36 B a]r e B we ¥
w7 T o BEER 8 x
am [ [mE] [6F
» . CANopen
o Mcruzoo - > M EtherCAT
1 > W CO-TRUST 200

<[]
s
1D

Step 3: Call the ct_plcopen_lib library instruction in the main program to program.

Network 1: Call MC-Power to enable the axis. If Enable is set to TRUE, it will enter the runnable state, and
if it is set to False, it will release the runnable state. Axis ID number Axis is set to 1.
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ZIFE 1
15 5e
sMo. 0 | MC_Power :FCO
| EN
HHEEEE :MO. 0
I Enable
0 Axis StatuspiAE{ V100, 1
Busy[E S HIIT{L :v100. 2
Errl8iR{I:v100. 3
ErrId-$§ix8: Vi

Network 2: Call the jog command to control the forward and reverse rotation of the axis

Trigger MC_SoveJdog, Q0.0 will emit pulses at the target speed, and Q0.1 will be set to TRUE during
forward rotation. If Vel=40, the speed is 1 turn per second. if Vel=200, the speed is 5 turns per second.

mENE
ER¥A BRI RS
SN0, 0 | NC_MoveJog:FCZ
| EN
E$§:H0.2I }
I PositiveRn
F 5 M0, 3
I NegativeEn™
o axis BusvpIC{:¥100. 4
Bi#ridE vo50- Vel hbertfH IEfE V100, 5
HNiE & :vD54] Ace Errf5iR{_Jog:V100. 6
JHE & VD5 Dec ErrldFiiR £ Tog:TW2
= Jhk pEe
N Movelog FCZ2
e Mo. 2 B HATRUE, HIREA[E#ZE
R Mo 3 &R TRUE, FFRRGAEIFELSH
BirigE Y50 B SR/
IEE VD54 Biy: B/#/F
i 7100, 4 IS EEHITATRUE, TR IFLASE -
a7 T100.5 | ZHIESHATIZIE RS AT, dhort UMW T T -
SRR _Jog ¥100. & MREMBFER, ErrorfiifE{;
REEE VD53 Biy: B/ #/8
IR _Jog W2

Network 3: Call MC_SeadStatus to read axis status for easy monitoring during operation. The front axle
should be in a stationary state when returning to its original position. If it is not stationary, use the stop
command MC_Stop to stop the axle first.
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=IF% 3
IR AR Bt S A R
SMO. 0 | NC_ReadStatus:FC1
I
S HITNO. 1
I Enable
0 ixis Donel 7510 _Read:V100. 7
Errf3#i%{I_Read:7101.0
ErrorIdF$5iZS_Read: VW4
ErrorStopFihiS_ErrStop:v101.1
StoppingiiiE_Stopping:V101. 2
DisalbelihiE_Disabled: V101, 3
StandStillFHh5S_ StandStill:Viol. 4
DisCreteMe |Fih75_DisCretelMoti :V101.5
ContinousM A _ContinousMot™ :V101. &
SyncllotionhaE_ Syncllotion: V101, 7
Homing%35_Homing:¥102. 0
Coordinate 1% _Coordinate:¥102. 1
hctPos X1 44R: VD62
LctVel FXEHEE: VD6s
H= i1 thi] a7
MC_ReadStatus FC1
BEHIT Mo.1
HE_Read ¥100.7
iR {L_Read ¥101.0 MRS MBFEE, ErrorfTiHE;
FHIRTS_Read V4
W _ErrStop ¥101.1 IR T SErrStop, TRUE
A% Stopping V101, 2 R i TS topping , TRUE
75 Disabled v101. 3 IR HM{E T EDisabled, TRUE
#E StandsStill V101, 4 NRHE T EStandstill, TRUE
& DisCreteMotion, V1015 IR T EDisCretellotion, TRUE
& _ContinousMotion V101,86 INER L T EContinouslotion, TRIE
#E SyncMotion V101, 7 IR TR ESmcNotion, TRUE
3% Homing ¥102. 0 MNFE i F A EHoning , TRUE
W Coordinate v102.1 INER i Tk FECoerdinate, TRUE
HEMT ¥D&2 EX R
HELEE VD&E By B/

Network 4: Call the MC_Some command to set the Homing mode (Homing on the 19th). The axis runs in
the positive direction at a search speed of 1000. When encountering the Homing signal of 10.2 rising edge,
it runs in the negative direction at a crawling speed of 100. When encountering the 10.2 falling edge, the
axis stops and the position is reset, and the Homing is successful.

SMo. 0 MC_Home: FCO
| l EH
| I
Mo 2
I I Exeoute
O bxis DonefpvE0Z2. 6
Busypym0z, 7
ABortFVEQZ, O
Err|¥E03. 1
ErrIdpvWezs

Network 4: When the error code displays an error, call MC-Reset to clear the alarm. For specific details on
the error code, please refer to section 6.4.4 error code..
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THRERHNET, BEEFE, #BWSEN Frrorstop HREFERE

Mo.o- NC_Reset:FC3
I BN
TE‘%ﬂLT]—'_ResetI:MO. 4
I Execute
o axis Donef>2Aii{_Reset:V102. 2
Busy S HIT_Reset:V102. 3
AborthasSEE | F{U Reset:V102. 4
Err$81%10_Reset:T102. 5
ErrldFigi={%% _Reset: VW4
= it AR
NC_Eeset FC3
BEHIT Reset MO. 4
= fi{d_Reset vioz. 2  |HEEESWEAEEEHNITIES, Done fUIFE -
BEHATI_Reset Vi02.3 | HIESHITHBusyfa R - SiES =MBusyE -
B EE M0 Reset vi02. 4 SNEESHITIHIERMEE R, Abort{u MR -
B0 Reset Y102, 5
IR Reset V¥

6.7.4 Example 2: Communication Axis 19 Homing Mode Example

Select "Hardware Configuration" on the project manager interface of H36-006 CPU site to perform

hardware configuration.

Step 1: Add EtherCAT master and configure slave servo

1. In the hardware configuration interface, sequentially expand the "CPU 300" folder under the "CO-
TTRUST 300" project tree and add the CPU to slot 1 of the rack.

2. Before configuring the communication axis, it is necessary to add the corresponding EtherCAT slave

station in the hardware configuration interface. The operation is as follows: right-click on H36 on the rack,
select "Properties" - "EtherCAT", and click "Enable EtherCAT Master Station Function". After confirmation,
you can see the "EtherCAT BUS" in the hardware configuration interface. Click on "EtherCAT" "slave"
under the project tree on the right, select the slave and drag it to "EtherCAT BUS".
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Step 2: Configure the axis

1. Follow the steps below to add a communication axis, note that only one communication axis can be

added for each slave station.

TG PLIC TEM WENV) SOW ZEIH)
EEB 3 xA30H P 25 b &P N
1, FIFHRER SR | X g x
T | @t || a
> M CANopen ~
~ M EthercaT
2
3
X WEE | SRS
5 4 (R | B | e | mE |
6 N AT
. 8 EtherCAT MisEtes <EE: ] #®wS:p ]
g 1 s i S R —
| L
[} E-Sie] AT
0 Rack
0 EtherCA T AT T AR A R o
N ﬂ'L?;EEI: ﬁls '”'15 2, #EH& A3H EtherCAT ¥1.10
3. RERETIEE | [HexaETER LE Ao A
BUES B H Axis © [Bfo
Eiii=F |D
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2. The added communication axis interface is shown below:
T pEERS — B .00

HEE | RS

i [ | @E | pewl | T/oBRAf |
TR

BEEN: @z

B9 FtherCAT Witk nHEs: [
| oo,

z

e

B2

f8ig:

1

BN TS
T

3. In the "Conversion" interface, you can set the type of program conversion and rate change according to
the prompts. Set the "application unit" in the figure to 10. When the program instruction requires the servo
to run 1 unit, the gear end will select 1/10 turn, the servo motor end will rotate 1 * 1/10 turn, and so on.
After setting the corresponding parameters (i.e. electronic gear ratio) according to the actual mechanical
structure, distance commands can be input based on the physical unit of motion distance of the
application system, making parameter control intuitive and easy to understand.
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4. When configuring the communication axis return function using the MC_Some command, it is
necessary to configure 16 # 6098:0 (Homing mode), 16 # 6099:1 (Homing search speed), and 16 #
6099:2 (Homing crawling speed). The operation is as follows:

Firstly, double-click the slave station attached to "EtherCAT BUS" to display the EtherCAT configuration
interface.
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21 FM 200
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Rack (0) 1138

FtherCAT BLIS FtherCAT BLIS (0
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5. Click on 'Enable Expert Settings' and right-click on the PDO content to insert three parameters: 16 #
6098:0 (Return to Origin Mode), 16 # 6099:1 (Return to Origin Search Speed), and 16 # 6099:2 (Return to
Origin Crawling Speed).

To use the 19th Homing mode, an origin switch signal is also required, which requires adding 16 # 2119:0
and enabling the origin switch signal by changing its bitll value. The method of adding 16 # 2119:0 is
consistent with the method of adding back to the original mode and returning to the original speed
mentioned above.

There are two types of command units for search speed and crawling speed, which are PPS (pulse
count/second) and rpm (revolutions per minute). Please refer to the driver manufacturer's manual for
details.
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7 16#6060:0 2 18 Mode of operation INT
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2, ZEA6#6098: 0 (DIEHE=) , 16%#6099: 1| (AREEEE
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6. After completing the parameter addition, click on the 1/O mapping page and click on the glasses icon in
the lower left corner to view the current value. Here, we need to set the Homing mode to 19, the Homing
search speed to 262144 (i.e. speed 20), and the Homing crawl speed to 131072 (i.e. speed 10). Write the
desired value in the new value column in the green box in the figure below, and then click the pencil
button in the lower left corner to perform the writing. It can also be written in the state table to compare
the address mapping of each parameter. For example, in the following figure, the 16 # 2119:0 origin
switch signal corresponds to VW58, the return mode corresponds to VW56, the search speed VD48, and
the crawling speed VD52.

247



M226ES motion controller user manual

Uy EtherCAT BE

| Mt | Fzodfese | ofEsde | mehes | o me |k |

ER
16#6040:0
16#607A:0
16#6071:0
16#607F0
16#60FF:0
16#60B8:0
16#6060:0
16#6099:1
16#6099:2

Outputs (Controlword)
Outputs (target position)
Outputs (target torque)
Outputs (max profile velocity)
Outputs (target velocity)
Outputs (touch probe function)
Outputs (Mode of operation)

Outputs (Speed during search for switch)

Outputs (Speed during search for zera)

16#6098:0

Outputs (homing method)

16#2119:0
16#6041:0
16#6064:0
16#606C:0
16#6077:0
16#6061:0
16#6089:0
16#60BA:0
16#60B8:0
16#60FD:0

Outputs (281 Communication external command)

Inputs (Statusword)

Inputs (position actual value)

Inputs (velocity actual value)

Inputs (torque actual value)

Inputs (mode of operation display)
Inputs (Touch probe status)

Inputs (touch probe posl pos value)
Inputs (touch probe posl neg value)
Inputs (Digital input)

<]

BREFRE

Step 3: Call MC_Home instruction (origin regression instruction) in the main program to program.

Open the OB1 program block, expand ct_plcopentlib, and call the instructions in the library to complete a
simple single axis usage control.

Network 1: Return to the original mode on the 19th (refer to the forward origin signal switch).

EE#EEI0E, mEEEREEI1072, EEMITER 10000 |
MO 1 ]

[
| } ER EHO H

194IR OUTEVW4S

MOov_Dy
EW EHO

|

1310724IF OUTEYDED

MOov_Dy
EW EHO

|

100004IK OUTEVDIES

Network 2: Axis Enable Operation

I 2 I T
g
SMO. 0 MC_Fower: FCO
: : EX
SMO. 0
I I Enable
O4hxis Statu=}VEO0. O
BusyvE00. 1
ErrfyE00. 2
ErrIdbvweszn

Network 3: Read axis status

248



Axis configuration and electronic cam
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hotlel

FYDE04

Homing mode 19, Homing signal 10.2, the axis runs in the positive direction of the search speed. When
encountering the rising edge of the origin signal, the axis runs in the negative direction at crawling speed.
When encountering the falling edge of the origin signal, the axis stops moving and its position is cleared to

0. Servo parameter 16 # 6064:0 (position actual value) is cleared to 0.

IRl 4

EE#E19S, e EEND. 2, FE S E F Amm,
FESESEOHELFEEHD, AESH 1646064 0(position actual walue) FH0, EEAEI.

wit: EREESTE AR RITRF £

EEIE S {E S TG LT i R S, &

SMo. 0 MC_Home: FLC3
—] EH
MO, 2
—I Execute
Jhxis DonefVB0Z. &
Busy 02, 7
ABortRVED3Z. O
Errpvens. 1
ErrIdbywees

6.7.5 Example 3: Communication axis special origin regression example

Select "Hardware Configuration" on the project manager interface of H36-006 CPU site to perform
hardware configuration.

Step 1: Add power module and CPU

In the hardware configuration interface, sequentially expand the "PWR 300" and "CPU 300" folders under
the "CO-TTRUST 300" project tree, add power modules and CPUs. Power modules can only be placed in
slot 0 of the rack, and CPUs can only be placed in slot 1 of the rack, as shown in the following figure.

249



M226ES motion controller user manual

P BB PA »
B X
| AL | | &F

~ W CO-TRUST 300 ~
> (3@ cp 300
~ 3 cpu 300
> [ H35-006
> [0 CTH3 H36-00051
> [ CTH3 H36-00152
> [0 CTH3 H3B-00AS52
> [ 129-006
> (1 H31-006
> [3 Haz2-008
> [ H56-006
> (1 H52-006
> [ FM 300
> [0 INT 300

B Pwr-02
> [ RACK 300
> [23 sm 300

sz CTH3 FE[RHEER

Rack

FtherCAT BLIS

Step 2: Configure the axis

Before adding a communication axis, it is necessary to add the corresponding EtherCAT slave in the
hardware configuration interface, otherwise the communication axis cannot be added. The specific
operation is as follows:

1) Right click on H36 on the rack, select "Properties” "EtherCAT", and click on "Enable EtherCAT Master

Station Function" on the page.
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0 &m0

[ rEssnsEs
[ EtherCAT
O CAMopen =it

EtherCAT |

SR TR B R T O ERE ther CATR R ORISH -

[] BBF EtherCAT E35TTRE
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2) After confirmation, you can see the "EtherCAT BUS" on the hardware configuration interface. Click on

[ wme || =

| [ 2z || =m0 |

"EtherCAT" on the right, select the slave station, and drag it to "EtherCAT BUS".

IEF) $E(E) PLC

EEB® R 0606 & &F

I5(M WAM HOMW) Z=EEIH)

P B B Pa A

HEEE
T |
> A CANopen
v M EtherCAT
~ [ Slave
B A3N EtherCAT V1.10
B 24N EtherCAT V1.30
I H1A EtherCAT Drive(CoE) V1....
B EtherCAT Slave
~ WM CO-TRUST 300
> [ cp 300
> [ ceu 300
> [ FM 300
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b BB Pa A
HEEE
T |
> W CANopen
~ M EtherCAT
v [ Slave
B A3N EtherCAT V1.10
B A4N EtherCAT V1.30
B H1A EtherCAT Drive(CoE) V1.00
B EtherCAT Slave
~ M CO-TRUST 300
> [ cpz00
~ [ cPU 300
> [0 H35-006
~ [0 H36-006
> [ £TH3 H36-00081
> [0 CTH3 H36-00152
> [ CTH3 H36-00AS2
> [Z1 139-006
> [ H31-008

FEERAEHR: ATF EtherCAT V110
[TF&#F: COTRUST

RE2A]: EtherCAT Slave
TRID: #2099

=R #x00003000
M2 #:00000000

3) After completing the above configuration, select "Axis Wizard Configuration" in the "Tools" option,
double-click "Communication Axis" in the Axis Wizard Configuration interface to add a communication axis.
The "Axis Name" can be modified, and click "OK" to complete the addition.

HAS AR — T RS PR A RS -
|1ﬂ,;?120, 81, 0 2, 18 43N EtherCAT V1. 10
B [BfEh_0

wE | |

Note: Only one communication axis can be added to a slave station.

4) The added communication axis interface is shown below:
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Step 3: Call SMC_Home instruction (special origin regression instruction) in the main program for

programming.

Network 1: Enable the axis with Axis ID set to O.

IR 1 REE

FE T
M0, 0 MC_Fower :FCO
|} EH
ZMO.0

—I I Enable

O hacis Statuspk¥E00.0

Eu=viim00. 1

Errp¥R00. 2
ErrIdlvezn

Network 2: Read axis status.
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DisCre”
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SyncMa”
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hotFosg
Aotlel
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Network 3: Call the SMC_Home special origin regression command, select the return to origin mode 19,
with a search speed of 10.0 for the axis and an acceleration of 5.

=R 3
ERHE10S, FhEREN0. 1, BEHERRE 10, 0fEIE @, SRS SYT00. 2 EH Ak Lls. 0f
Effmamin, EEE S ESvT00. 2T REEHE I HFuEE. EF/MRIN. FRSH1646064: 0(position
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1 I 1 I A
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| | B
1 I
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Appendix

7.1 Ordering Information

Table7-1 List of Product Ordering Information

Order number

Specification Description

CTMC 216-2AE35-0X40

CTH2 221-1BF32
CTH2 221-1BH32
CTH2 221-1BL32

CTH2 222-1BF32

CTH2 222-1DF32

CTH2 222-1BH32

CTH2 222-1BL32

CTH2 222-1HF32
CTH2 222-1HH32

CTH2 223-1BF32

CTH2 223-1BH32

CTH2 223-1BL32

CTH2 223-1HF32

CTH2 223-1PH32

CTH2 223-1PL32

CTH2 231-0HC32

CTH2 231-0HF32

Main control module

Chasing Flying Clipper CPU, abbreviated as M226ES. Supports 16
EtherCAT bus axes, 10 * 200kHz operation control outputs, and 24DI/16DO
transistor drain type outputs.

200KB+48KB+48KB program space, 64KB data space, 24V DC power
supply.

Two PPI and free communication ports can be switched, one EtherNET
communication port and one EtherCAT bus communication port.

Supports CAN, RS485, and analog expansion boards. Support online
firmware upgrade for network ports. Support C programming language.
Support Trace tracing function.

By using the PLCopen standard instruction library, single axis operation
control (such as positioning, speed, and return to the original) functions can
be achieved, as well as multi axis multi-channel linear/arc interpolation,
continuous interpolation, electronic gears, electronic camshafts, and chase
shear functions.

Digital Expansion Module
SM221 digital input module, 8 channel inputs, 24V DC
SM221 digital input module, 16 channel inputs, 24V DC
SM221 digital input module, 32 channel inputs, 24V DC

SM222 digital output module, 8 channel transistor outputs, 24V DC, 0.5A
(output protection)

SM222 digital output module, 8 channel t transistor NPN outputs, 24VDC,
0.5A

SM222 digital output module, 16 channel transistor outputs, 24V DC, 0.5A
(output protection)

SM222 digital output module, 32 channel transistor outputs, 24V DC, 0.5A
(output protection)

SM222 digital output module, 8-channel relay outputs, 2A
SM222 digital output module, 16 channel relay outputs, 2A

SM223 digital input/output module, 4 channel DC 24V input, 4 channel
transistor outputs, 24V DC, 0.5A (output protection)

SM223 digital input/output module, 8 channel DC 24V input, 8 channel
transistor outputs, 24V DC, 0.5A (output protection)

SM223 digital input/output module, 16 channel DC 24V inputs, 16 channel
transistor output, 24V DC, 0.5A (output protection)

SM223 digital input/output module, 4 channel DC 24V inputs, 4 channel
relay outputs, 2A

SM223 digital input/output module, 8 channel t DC 24V inputs, 8channel
relay outputs, 2A

SM223 digital input/output module, 16 channel DC 24V inputs, 16 channel
relay outputs, 2A

SM231 analog input module, 4 channel t, 0-20 mA current or = 5V, + 2.5V, 0-
10V, 0-5V voltage inputs, isolated 12 bit precision

SM231 high-precision analog input module, 8 channel t inputs, voltage input,
optically isolated 16 bit precision
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CTH2 231-1HF32

CTH2 231-5HF32

CTH2 231-7PB32

CTH2 231-7PC32

CTH2 231-7PD32

CTH2 231-7PF32

CTH2 231-7TD32

CTH2 231-7TF32

CTH2 231-7HF32

CTH2 231-7ND32

CTH2 231-7NF32

CTH2 231-7WA32

CTH2 232-0HB32

CTH2 232-0HD32

CTH2 235-0KD32

CTH2 253-1BH32

CTH2 277-0AA32

CTH2 277-0AB32

CTH2 277-0AC32

CTH2 277-0PN32

CTH2 AMS-03S1-EB

CTH2 AMS-06S1-EB

CTH2 AMS-06S2-EB

CTH2-CAN-01S2-EB

SM231 high-precision analog input module, 8 channel inputs, current input,
optically isolated 16 bit precision

SM231 analog voltage input module, 8 channel, + 2.5V, 0-10V, 0-5V voltage
input, with two channels of optional 0-20mA current input, isolated 12 bit
precision

SM231 thermistor temperature input module, 2 channel RTD, isolated 16 bit
precision

SM231 thermistor temperature input module, 4 channel RTD, isolated 16 bit
precision

SM231 thermocouple temperature input module, 4 channel TC,
JIK/R/SITIEIN, isolated 16 bit precision

SM231 thermocouple temperature input module, 8 channel TC,
JIK/R/SITIEIN, isolated 16 bit accuracy

SM231 thermocouple PID module, 4 channel J/K type, with intelligent PID,
isolated 16 bit accuracy

SM231 thermocouple PID module, 8 channel J/K type, with intelligent PID,
isolated 16 bit accuracy

SM231 8-channel current input, 0-20mA/4-20mA with intelligent PID,
isolated 16 bit precision

SM231 hybrid temperature input module, 2-channel NTC or PT100, 2-
channel 0-20mA current or + 5V, £ 10V, 0-10V, 0-5V voltage input, isolated
16 bit precision

SM231 thermistor temperature input module, 8NTC/PT100, isolated 16 bit
precision

SM231 weighing module, 1-channel sensor signal input, sampling frequency
50Hz, 0.01% module accuracy, 6V DC 150MA excitation power output per
channel, isolated 16 bit accuracy

SM232 analog output module, 2 channel, + 10V voltage or 0-20mA current
output, isolated voltage with 12 bit accuracy or current with 11 bit accuracy

SM232 analog output module, 4 channel, + 10V voltage or 0-20mA current
output, isolated voltage with 12 bit accuracy or current with 11 bit accuracy

SM235 analog input/output module, 4 channel voltage or current input/1-
channel voltage or current output, isolated voltage with 12 bit accuracy or
current with 11 bit accuracy

SM253 motion control module, 2 channel single-phase or AB phase HSC
input, 200kHz, 2-axis PTO/PWM output, 200kHz, COTRUST motion control
library

SM277A Profibus DP Slave Interface Module, 12M Communication Rate,
Optical Isolation

SM277B Profibus DP slave module, 1.5M communication rate,
optoelectronic isolation

SM277C CAN slave module, comes with 8DI/6DO, optoelectronic isolation,
and can expand up to 7 modules

SM277 Profinet slave module, 100M communication rate, expandable to 8
modules

Expansion board

EBH AMS-03 Analog Input/Output Expansion Board, 2 channel * 12 bit
Precision Voltage Input, 1 channel * 12 bit Precision Voltage/Current Output

EBH-AMS-06 Analog Input/Output Expansion Board, 4 channel * 12 bit
Precision Voltage Input, 2 channel * 12 bit Precision Voltage Output

EBH-AMS-06 Analog Input/Output Expansion Board, 4 channel * 12 bit
Precision Voltage Input, 2 channel * 12 bit Precision Current Output

CTH2 CAN main station communication expansion board, 1Mbps,
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7.2

optoelectronic isolation, configuration mode supports CAN hardware
configuration block and EDS file

CTH2 RS485-01S1-EB | One channel RS485 communication expansion board isolation type

Fault diagnosis

When the system malfunctions, the CPU performs the following operations:
1) Enter STOP mode

2) Turn on the SF (red) LED indicator light and STOP indicator light

3) Disconnect output

Please first check if the following conditions are met:

1) Is the main control module and expansion module powered normally.

2) Are the screws and connectors of the 1/O terminals of the main control module and expansion module
loose.

3) Check the connection of communication cables to ensure accuracy.

4) Unable to search for PLC, please check communication settings, such as changing baud rate,
connecting serial port or IP, etc., and search again.

In addition to the above methods, diagnostic information can also be read through MagicWorks PLC, or
the status of the PLC's LED indicator lights can be checked for any abnormalities in the PLC itself and
externally.

7.2.1 Diagnosis through MagicWorks PLC

The fault state will continue until the error is cleared. The diagnostic information reading method is: open
MagicWorks PLC software — double-click to open the project interface — select the menu item "PLC" —
"Information” to view the error information.

Table7-2 Diagnostic function

Specific event code and description

Supported event

types code Event description

0x00 No errors

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

Input interrupt allocation conflict, allocated to points already assigned to

0x02 HSC (reserved)

0x03 Input allocation conflict, allocate to HSCs that have already been
CPU non fatal assigned to input interrupts or other HSCs (reserved)
error 0x04 Attempt to execute ENI, DISI, or HDEF instructions in interrupt routines

Attempt to execute a second HSC/PLS with the same number before
0x05 completing the first HSC/PLS, causing an interrupt routine conflict with
the HSC/PLS in the main program (reserved)

0x06 Indirect addressing error

0x07 TODW (Daily Write Time) or TODR (Daily Read Time) data error
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Supported event Specific event code and description

types code Event description

0x08 Exceeding the maximum number of nested user subroutines

0x09 Simultaneously execute XMT/RCYV instructions in port O

Attempt to redefine HSC by executing another HDEF instruction for the

Ox0A same HSC (reserved)

0x0B Simultaneously execute XMT/RCYV instructions in port 1

0x0C~ retain

OxOE

OXOF Encountering illegal numerical values in comparing touch point
commands

0x10~ .

Ox13 retain

0x13 lllegal PID circuit table

OX80 The program is too large for the CPU to generate executable code.

Please reduce the program size

0x81 retain

0x82 lllegal instructions. Check instruction mnemonic 0

Missing MEND or instruction not allowed in the main program. Add

0x83 MEND instruction or remove incorrect instruction

0x85 Lack of FOR. Add FOR instruction or remove NEXT instruction
0x86 Lack of NEXT. Add NEXT instruction or remove FOR instruction

0x87 Missing tags (LBL, INT, subroutine). Add appropriate labels

Missing RET or instruction not allowed in subroutine. Add RET or
remove incorrect instructions at the end of the subroutine

Lack of RETI or instruction not allowed in interrupt routine. Add RETI or
remove incorrect instructions at the end of the interrupt routine

0x8B lllegal IMP from SCR section or illegal IMP from SCR section

0x88

0x89

CPU non fatal
error

0x8C Duplicate tags (LBL, INT, SBR). Rename one of the tags
lllegal tags (LBL, INT, SBR). Verify that the allowed number of tags has

0x8D not been exceeded

0x90 lllegal parameters. Verify the parameters allowed by the instruction

Ox91 Range error (including address information). Check the range of
operands

OX92 Instruction count field error (including count information).  Verify

maximum count
0x93 Exceeding FOR/NEXT nesting levels

0x94 Write range error to non-volatile memory using address information

0x95 Missing LSCR instruction (load SCR)

Missing SCRE instruction (SCR ends) or an instruction that is not

0x96 allowed to be used before SCRE

0x97 The user program includes EU/ED directives without and with numbers

Attempt to perform runtime editing in programs equipped with EU/ED

0x98 instructions without numbers

0x99 Too many hidden program segments
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Supported event
types

CPU fatal error

code

Ox9A

0x9B

0x00

0x01

0x02

0x03

0x04~
OxOF

0x10

0x11

0x12

0x13

0x14

0x15

Specific event code and description
Event description

Attempt to switch to free port mode during user interruption

lllegal index (string operation, with a starting position value of 0 specified
in the operation)

There are no serious errors present

retain

retain

Scan watchdog timeout error

retain

Internal software error

Comparing indirect addressing errors of contact points
lllegal floating point value error in comparing nodes
retain

Comparison node range error

Power fluctuation alarm

Monitor and record once per scanning cycle

Module diagnostic
events
Refer to Table 8-3

0x00

0x01

0x02

0x03

0x04

0x05

0x06

0x07

0x08

0x10

Ox11

0x12

0x13

0x15

0x16

Module without malfunction
Module busy

Module timeout not responding
Module type mismatch

Module version mismatch
Software error

Module waiting flag timeout

Bus response error

Bus CRC check error

Memory offset exceeds the range
The module is not ready

Module configuration error

The module does not support this instruction
Module internal diagnosis

Module without power supply
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Table7-3 Special storage area diagnostic function

SMB

SMB8

SMB9

SMB10

SMB11

SMB12

SMB13

SMB14

SMB15

SMB16

SMB17

SMB18

SMB19

SMB20

SMB21

SMB200~SMB549

Error description
Module 1 Identification Register
Module 1 Error Register
Module 2 Identification Register
Module 2 Error Register
Module 3 Identification Register
Module 3 Error Register
Module 4 Identification Register
Module 4 Error Register
Module 5 Identification Register
Module 5 Error Register
Module 6 Identification Register
Module 6 Error Register
Module 7 Identification Register
Module 7 Error Register

Intelligent module status

7.2.2 Diagnosis through the main control module

Table7-4 LED status indicator status description

indicator light

LINK1 indicator
light

LINK2 indicator
light

RUN indicator light

STOP indicator
light

SF/DIAG indicator
light

RMC indicator light

colour

Green W

Green 1

Green 1

Orange L1

SFRed
DIAG Orange
1

Green W

describe

ON: EtherNet network port hardware is connected

Flash: There is data exchange
OFF: EtherNet network port hardware has been
disconnected

ON: EtherCAT network port hardware is connected

Flash: There is data exchange
OFF: EtherCAT network port hardware has been
disconnected

ON: System running, OFF: System stopped
ON: System stopped, OFF: System running

SF indicator light ON: system error. OFF: Normal
DIAG indicator light ON: program control. OFF: Normal

ON: successfully connected to remote server
OFF: Remote not connected or remote not enabled

<Note>: During the power fluctuation phase from the beginning of device power failure to complete power

failure, the STOP indicator light and SF indicator light will light up simultaneously, and the system will

record an event.
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7.3

Power budget

The M226ES unit has an internal power supply that can provide power to both the unit and the expansion
unit. At the same time, M226ES provides a 5V DC logic power supply, which can be used to power any
expansion unit in the system. Pay close attention to the system configuration to ensure that the CPU can
provide the 5V power required by the selected expansion module. If the configuration requires more
power than the power provided by the CPU, certain expansion modules must be removed or a CPU that
can provide greater power must be selected.

M226ES also provides 24V DC sensor power supply, which can provide 24V DC for input points, relay
coils on expansion modules, or other power sources. If the required power exceeds the sensor power
budget, an external 24V DC power supply must be added to the system. If an external 24V DC power
supply is required, please ensure that the power supply is not connected in parallel to the sensor power
supply of M226ES. To improve electrical noise protection, it is recommended to connect to the common
terminal (M) of different power sources.

7.3.1 Power requirements

The CPU unit provides 5VDC and 24V DC power supply:

Most CPU body units have an external power supply of 24V DC, which can provide 24V DC for the input
points of the body and the relay coils of the expansion module.

When there is an expansion unit connected, the CPU body unit provides 5V DC power to the expansion
unit. If the 5V power requirement of the expansion unit exceeds the rated output of the CPU module, the
expansion unit must be removed until the requirement is within the predetermined power supply value.

The technical specifications have stipulated the provision of information regarding CPU power budget and
expansion module power requirements.

Tips
_@_ If the 5V DC power supply exceeds the CPU power budget, it may not be possible to connect the

maximum number of modules allowed by the CPU.

be careful
The external 24V DC power supply connected in parallel with the M226ES sensor's power supply can

A cause conflicts, as each power supply seeks to establish its own potential output. This conflict can

shorten the lifespan or cause immediate failure of one or two power sources, followed by uncertain
operations on the PLC system. This unpredictable operation can lead to personal injury and
equipment damage.

The power supply for the 24V DC sensor of M226ES and any external power supply should be separately
supplied to different points, while separate connection of the common power supply is allowed.
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7.3.2 5V DC power supply

Table7-5 5V DC power consumption meter

CPU and DP 5V DC current (mA) for
modules expanding 10

one thousand

CPU M226ES six hundred and sixty
SM277B . :
SM277C six hundred and sixty

SM277PN one thousand and one

hundred
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Expansion module

SM 221-1BF

SM 221-1BH

SM 221-1BL

SM 222-1BF

SM 222-1BH

SM 222-1BL

SM 222-1HF

SM 222-1HH

SM 223-1BF

SM 223-1BH

SM 223-1BL

SM 223-1HF

SM 223-1PH

SM 223-1PL

SM 231-0HC

SM 231-0HF

SM 231-1HF

SM 231-5HF

SM 232-0HB

SM 232-0HD

SM 235-0KD

SM 231-7PB

SM 231-7PC

SM 231-7PD

SM 231-7PF

SM 231-7TD

SM 231-7TF

SM 231-7HF

SM 231-7ND

5V DC current
consumption (mA)

57
79
179
57
79
174
68
115
57
73
115
58
89
150
87
87
87
87
87
87
87
87
87
87
87
87
87
87
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SM 231-7NF 87

SM 231-7WA 140

SM 277A 70

SM 253 operation control 90
module

Calculate the maximum input-output configuration of the CTMC M226ES system based on the power
consumption in the table above.

7.3.3 24V DC power supply

Table7-6 24V DC power consumption meter

24VDC current supply (mA) Expansion module 24V DC current consumption

(mA)

SM222-1BL 54

SM222-1HF 80

SM222-1BF 14

SM222-1BH 22

SM222-1HH 159

SM223-1BF 10

SM223-1BH 11

SM223-1BL 22

SM223-1HF 40

SM223-1PH 80

CPU M226ES three hundred SM223-1PL 159
gl\'\;:g;g t];lorlejz:ehhuunndéfedd SM231-0HC 17
SM277PN eight hundred SM23L.0HF a1
SM231-1HF 30

SM231-5HF 31

SM232-0HD 112

SM232-0HB 61

SM235-0KD 48

SM231-7PB 34

SM231-7PC 37

SM231-7PD 130

SM231-7PF 30

SM231-7ND 60

264



M226ES motion controller user manual
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SM231-7NF
SM231-7HF
SM231-7TD
SM231-7TF
SM 231-7WA

SM277A

SM253 operation control
module

33

37

34

39

100

70

80
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7.3.4 Example of power budget calculation

Use the following design method to determine how many units of power configuration the main unit power

supply can provide.

Table 8-5 shows the power budget calculation for an M226ES system, which includes the following

contents:

* CPU M226ES

*  SM223 expansion module, where SM223-1PH32 has 8 DC inputs/8 relay outputs

*  SM221 expansion module, where SM221-1BF32 has 8 DC inputs

* The device has a total of 62 inputs and 42 outputs.

In this example, the CPU provides sufficient 5V DC current for the expansion module, but does not

provide sufficient 24V DC current for all inputs and expansion relay coil sensors.

I/O requires 536

milliamps, while the CPU only provides 300 milliamps. This device requires a minimum of 236mAh 24V

DC additional power supply to operate all included 24V DC inputs and outputs.

Table7-7 Power Budget Table

CPU body power budget

CPU M226ES body power supply can
provide current

System requirements

CPU H224X, 14 inputs

4 SM 223-1PH32, requiring 5V power
supply current
2 SM 221-1BF32, requiring 5V power
supply current

4 SM 223-1PH32, each with 8 inputs

4 SM 223-1PH32, each with 8 relay coils

2 SM 221-1BF32, each with 8 inputs
Total demand for power consumption
be equal to

Current balance budget

Total current balance

5V DC

1000mA

reduce

5V DC

4*89 mA = 356mA

2*57 mA = 114mA

470mA

5vDC

530mA
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24V DC

300mA

24V DC

14* 4 mA = 56mA

4*8*4 mA = 128mA

4*8*9 mA 288mA

2*8*4 mA = 64mA

536mA

24V DC

-236mA
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7.4

Trace tracing function

The Trace function is a newly added feature in the state table control of MagicWorks PLC software, used
to configure and display application specific trace data in one or more charts.

When the application is running, the value curve records of the tracking variables can be viewed in the
"Tracking View" of MagicWorks PLC. The requirement is to set up tracking configuration, transmit the
tracking configuration to the PLC, and start tracking recording. The recorded data will be transmitted to
the upper computer and displayed in chart form according to the configuration. You can browse data
while tracking.

Activate the "Tracking" function, users can @start the tracking view by clicking on the icon in the Status

Table ->Menu ->View ->Tracking or in the Status Table toolbar.

As shown in the following figure: the left side is the data display chart, and the right side is the variable list.
Currently, up to 8 variables and 8 charts can be added.
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Configure dialog box

The dialog box includes tracking configuration for data records of the tracking project. Clicking on
"Configuration” in the upper right corner of the "Tracking View" or the right mouse button will bring up the
"Configuration” 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 on 'Add Variables' in the upper right corner of the' Tracking View 'to add variables
You can add it in the right-click menu of the "Tracking Records" view

Select the "Display Variables" node of one of the charts in the chart view and add it to the right-click pop-
up menu

Delete variable: Right click on a variable in the tracking view to delete it, and a confirmation dialog box
will pop up. After confirmation, delete the variable. Note that deleting a variable cannot be undone

Assign variables: Select a variable in the tracking view and choose "Assign to Chart" from the right-click
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pop-up menu to assign the variable to the specified chart. When adding variables, they will be assigned to
the first chart by default. Currently, up to 8 charts can be added.

Add Chart: In the chart view, you can insert a new chart into the view by right clicking on the menu and
selecting "Add Chart".

Delete Chart: In the chart view, you can select the chart you want to delete by right clicking on the menu
and selecting "Delete Chart". After confirming in the dialog box, you can delete the chart. Note: After
deleting a chart, it cannot be undone.

Record Settings: Click on "Tracking" in the tracking record to perform "Record Settings" on the right side

Enable Trigger: By enabling a variable to record data over a period of time, click the checkbox on the
right to enable/disable it. When the trigger is enabled, you also need to configure the trigger variable,
trigger edge, and post trigger sampling time.

Trigger variable: When the trigger is enabled, it is effective and used as a signal for the trigger. The
effective trigger signal is a variable, a bit address in the PLC. For example, MO0.0.

Trigger edge: Effective when the trigger is enabled, define trigger edge detection:

Rising edge: For BOOL trigger variables, the trigger occurs when the value changes from False to True.
Falling edge: For BOOL trigger variables, the trigger occurs when the value changes from TRUE to False.
Rising and falling edges: For BOOL trigger variables, triggering occurs when the value changes.

Sampling time after triggering: The trigger continues sampling for a specified time after triggering and
stops sampling.

Sampling period: The defined time period for PLC sampling, which can be selected from the drop-down
menu as PLC period, EtherCAT period, pulse period, and 1ms interrupt.

Variable setting: Configure added or existing variables

Variable address: Enter a valid address in the PLC to be monitored. When the address is invalid, an error
will be reported and must be configured.

Variable Name: The alias of the current variable, which allows users to better identify the variable and can
be left unconfigured.

Display format: There are 4 display formats for users to choose from: signed, unsigned, floating point,
and bit.

Curve color: When adding variables, a random color will be generated, and users can also modify it
themselves.

Line type: The types of lines connecting two points can be selected as straight lines, stairs, or no lines.

Point type: There are three styles to choose from: dot, cross, and none.

Timeline configuration: Click on the timeline node in the chart view to configure the timeline settings.
Display mode: The way the timeline (X-axis) changes during the process of monitoring data:
Auto: Timeline auto scaling

Fixed length: Display a constant length.
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Fixed: Display a fixed range of values from minimum to maximum.

Minimum value: The initial value of the segment. Valid when the display mode is "fixed".
Maximum value: The end value of the segment. Valid when the display mode is "fixed".
Length: Constant segment length.

Grid: Grid lines in the timeline direction diagram.

Y-axis configuration

Click on the Y-axis node in the chart view to configure settings for the Y-axis.

Display mode: The way the Y-axis changes during the process of monitoring data:
Auto: The timeline automatically scales.

Fixed: Fixed display of a range of values from minimum to maximum

Minimum value: The initial value of the segment. Valid when the display mode is "fixed".
Maximum value: The end value of the segment. Valid when the display mode is "fixed".
Grid: Grid lines in the Y-axis direction of the graph.

Description: The Y-axis is marked as "Description”.

Preview of tracking chart: You can preview the pre configured chart and adjust the color of the chart.

Tracking View Right Click Menu

Configuration: The configuration checkbox can be opened, and if it is currently in monitoring mode, it will
automatically pause

Download configuration: Download the configured variables to the PLC. If there are errors in the data,
an error will be reported. Otherwise, the data will be automatically read. If a variable has been modified,
the data must be downloaded again before it can be read, such as adding or deleting variables, modifying
variable addresses, display formats, etc.

Attention: Before downloading, make sure that the software is connected to the PLC and the
"CTH300/200 Local (TCP/IP)" communication interface is selected, otherwise it cannot connect to the PLC.

Start/Pause Reading: After downloading data, you can start/pause reading.

Cursor: The Ycursor is a tracking cursor, parallel to the vertical black line in the y-axis. It can be used to
identify the time and corresponding y value of the cursor position. If the time point where the cursor is
located does not have a corresponding Y value, the value of the closest point to the cursor will be
displayed.

Add a cursor to the tracking map when no tracking cursor is available.
When a tracking cursor is available, add another cursor to the tracking map.
Delete the displayed tracking cursor when two are available.

No trace cursor tracking map: In this mode, you can run the trajectory map through the mouse pointer.
The X value focused on the cursor will be displayed in the status bar in a regular style (e.g. time:
1m23s456ms Value: 1).
A tracking map of a cursor: In the status bar and y value, the output result is mainly marked by the time of
tracking the cursor. Example: Time: 1m23s456ms.
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Tracking diagram of two tracking cursor: In the status bar, output twice by the two tracking cursor (e.g.
marked time interval, Time: 1m23s456ms - Time: 1m24s456ms (A 1s)).

User input for tracking chart: If one or two tracking cursor are available, you can move along the X-axis.

Mouse: Drag the triangle that tracks the cursor to another position. Synchronize the update of y value in
the status bar.

Keyboard: The arrow keys can move the black tracking cursor left and right.

Show/Hide Variables: If you do not want to view a variable, you can select it in the variable list on the
right and right-click to pop up the menu "Hide Variables". The variable will not be displayed in the chart. If
a variable has been hidden and you want to view its curve again, you can right-click on the variable in the
variable list on the right and select "Show Variable" from the pop-up menu, and the variable will be
displayed again on the chart.

Reset View: Based on the display mode configured for the timeline and Y-axis, restore the view to its
default refresh state.

Multi channel: Configure a chart for each variable in the tracking view using the first chart as a template
and reinitialize the chart.

Note: The old chart configuration data will be deleted after using the "multi-channel” function.
Single channel: Track the view to place all variables in the first chart and reinitialize the chart.
Note: The old chart configuration data will be deleted after using the "single channel" function.
Save trajectory: Save the read data to a *. ctrtrace file.

Loading trajectory: Read the loaded and saved data from the *. ctrtrace file.
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7.5

C language functionality

The C programming language is an upgraded and strengthened feature of MagicWorks PLC software. On
the basis of the original ladder diagram and STL programming languages, C function programming is
allowed to work together with programming languages such as ladder diagrams. Using C language to
write functional blocks enhances the readability and maintainability of programs. At the same time, the rich
computational functions in C language can realize various calling functions, saving internal space and
improving programming efficiency.

7.5.1 C programming steps in Magicworks PLC

1. Create a new project in MagicWorks PLC, select "Program Block", right-click on the blank space, and
choose "Insert New Object" "C Program Block".

« W CPU M226ES REL 02.01 ‘
- BmE= FIFTFI&(0) Ctrl+Alt+0
= BEE
- i 0% | EEI(T, Ctrl+X
& miaiveas 00 | FO0 6
i 3x¥SIH M [E& Ctrl+C
= BF Ty | EERE(P) Ctrl+V
i cr s BR2(D) Del
§i§ cTuez2
2IE(A) Ctrl+A
EwEN) F2
| B " PLCEA(P)
1 ®=0 mE=m)
¥ RED. Ctrl+D THEEH(B)
EEREM).. RE(C)
DB(D)
THEEIER].. Alt+Return C 2t
HEEEVEIRER()
PEF=(S)

2. Edit the properties of the C program, and the symbol names defined here will automatically be used as
C function names. It is recommended not to define them in Chinese. When copying code, the symbol
names of the CF block must be the same as the C language function names, otherwise they will not be
executed. If engineers wish to implement code protection, they can also refer to the following steps to add
password protection.
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3. After the function is successfully created, CFO can be seen in the program block.

» MBESESE - [Project]5 - C/Users/ganm665...
i R #\EE) BAN PICP) IEM =BV

e 00 D@ 25

v {7 Project1s
~ [l rLC1C ED-
~ il H32-006 MLFB ...
5=
HER
5 WlERkVETELE
i
= s
> [ cTus

CFO(CF_0)

> [ cTus2
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png"\ * MERGEFORM
4. Double click CFO to enter the C function program programming window. After creating a CFO in
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MagicWorks PLC, the following three header files will be added by default.

&% 8 x v @ =0 o] mEMR  EEE
M= ~ iy EN IN BOOL
v T IN

=i < I >

#include "math.h" A
#include "stdio.h"
#include "plc300.h"

P P Elp b b &l Eb & P ElP =+

& =aveE
ki

void CF_0( )
i

00NN hE W N

flt

¥
m
NG
3

&
w
<

i B ) P
3
i

[l

1. &1 INS

5C . Define the parameter values that require external input or output in the local variable window, click "
to initialize the C program block after all definitions are complete, and regenerate the function template.
Do not change the name and parameters of the C function casually.

v @ =0 =S TEEE  mEeE
& EN IN BOOL
ey LO.O al IN BOOL
Lw1 b1 IN ule
LW3 b2 IN ule
IN
IN_OUT
ws  di ouTt U1 [
ouT
TEMP
< ||« >
1 #include "math.h" ~
2 #include "stdio.h"
3 #include "plc300.h"
4
5 void CF_0( BOOL a1, U16 b1, U16 b2, U16 *
d1)
6 {
7
8
9 ¥
10 clude "math.h"
11 clude "stdio.h"
12 ‘#include "plc300.h"
13
14 //void CF_0()

15 I
16 7
17 7
18 1}

<Note>The local variable window can only define a maximum of 16 variables.

6. Write a program in the generated template, and after programming is completed, click to execute the
programming operation. If there is no error prompt in the output window, it can be called by OB1 or other
FCs. The parameters defined from the parameter symbol table will transform into input parameters of the
corresponding type in C language, which can be directly used. And the input/output and output
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parameters will become pointers of corresponding types, and the results will be written back to the STL
system through pointers in the C function, that is, the C function has no return value, and the return value
can only be returned through pointers.

DEEBE-%¥086B Y -5 b a2 CA ~
e 8x [v@®=0 = e -
¥ ek &N EN IN BOOL
i mEs Tov e a IN BOOL
&5 e Wi bl IN uis
& &= w3 b2 IN u1e ]
5t IN
& ws IN QUT
& iz ws  di out U6
G EantE ouTt -
& BEE < 1L >
?’E- R 4 ey
e .
= EEHE 5 void CF_0( BOOL a1, U16 b1, U16 b2, U16 *d1)
&= &= =
&m 2FEs 7 U16 el;
o BT @ if(a1=0)
& s e B {
&= 10 el=b1+b2;
£ was -
= 1z else
& srcs =g«
=
&H FC# 14 e1=b1-b2;
m FB# 15 +~ )
o cF i 16 set U16(d1,e1);
il === 17 L}
i = 18 //#inc!ufe, m;hkll -
< >
74, Fla INS

7. The completed C function subprogram needs to be called in the OB1 main program or other executed
FC. When the program block is downloaded, the C subroutine will also be downloaded to the PLC. (Note:
The C function cannot be monitored online internally, but it can monitor input and output in ladder diagram
tuning.). The function executed by the following program is: if M0.0=0, then vw4=vwO+vw2. If M0.0=1,
then vw4=vwO0-vw2.

A5 1
M. 1 M. 0
—(®)
1
MOV_W
EN ENO) H
104IH OUTEv w0
MOV_W
EN ENO) H
=4I ullyy A
A4 2 P4 170
HE13E
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4 b——Am
M. 0
_| |— al
o b1 difwa
el bz =
< ¥
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7.5.2 Fundamentals of C Language

Head file

The compiler provides many standard functions declared in header files. Header files, also known as
containing files, are carrier files that contain functional functions and data interface declarations. They are
mainly used to store program declarations.

<stdio.h> Input output function.

<stdarg.h> Macros that support functions with variable number of variables.
<math.h> Mathematical floating-point functions.

<stdlib.h> Memory allocation function.

<string.h> String processing function.

<stdbool.h> Boolean type and boolean values true and false.
<complex.h>  Support for plural numbers.
<ctype.h> Character classification function.

<wctype.h> Wide character conversion function

The header file contains declarations for various functions and variables. MagicWorks PLC will
add the following three header files by default when creating a new C program block:

#include "math.h"
#include "stdio.h"
#include "plc300.h"

Among them, the header file<stdio. h>contains a large number of declarations for advanced input/output
(/O) functions and is a standard input/output header file in C language. STDio stands for stand
input/output, and if there are input/output operations in the program, this header file must be used.

The header file<math. h>declares some commonly used mathematical operations, such as power, square
root, trigonometric functions, logarithms, etc., which can be directly called.

PIc300. h is the header file of the library libplc300. a developed by COTRUST. The library libplc300. a
mainly enables users to call underlying functions and interact with STL PLC series. The functions that
users can use can be viewed in the header file plc300. h, which is located in the programming software
installation directory \ ccomplile \ include \ plc300. h.

variable
1. Define variables

The general form of variable definition: data type variable name

For example:

FP32 reall. //Define 32-bit floating-point numbers
S16 intl. //Define a 16 bit signed integer

const FP32 P1=3.1415926. //Define 32-bit floating-point constant Pl

The parameter values defined by the local variable window will be automatically defined into the
subroutine by executing the "Initialize C Program Block".
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- =

v @ =0 me TEER SRR T
il EN IN BOOL
{F our 0o al IN BOOL
W1 bl IN Ui
W3 b2 IN Ui
IN
IN_OUT
w5 di ouT U1
ouT
TEMP
1 #include "math.h"
2 #include "stdio.h"
3 #include "plc300.h"
4
5 void CF_0( BOOL al, U16 b1, Ul6 b2, U16 *d1)

be careful:

Variable names must start with a letter or underscore, and can only consist of letters, nhumbers, and
the underscore '_' in the middle of the name. The last character can be a type descriptor.

Variables must be defined before use.

A variable name can only be defined once, and it is recommended to define variables at the
beginning of the program. Chinese variables are not allowed in variable definitions, and case
sensitivity is strictly enforced.

Some simpler character variable hames are easily confused with some existing counters, such as ¢
representing a counter and c1 not allowed to be used.

2. Static local variables and regular variables

The difference between local variables and ordinary variables

1) Memory allocation and release

Ordinary local variables allocate space only when executing statements defined by the variable.

Static local variables are in the compilation stage (before the function is executed), and the space of
the variable has already been allocated.

If a regular local variable leaves its scope {} and automatically releases its space, it cannot be used.

Static local variables are automatically released only at the end of the entire program.

2) Initialization

Ordinary local variables are not initialized and are random values.
Static local variable is not initialized and is set to 0.

The static local variable initialization statement is only valid on the first execution, but can be
assigned multiple times.

Static local variables can only be initialized with their constants.

Allocate memory space for variables in the global data area. The compiler automatically initializes its

scope to a local scope, and when the function defining it ends, its scope also ends.

An example of C programming is as follows: as long as varl is not equal to O, var2 is incremented by one.
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void CF_3( S16 varl, S16 *var2)

{
static S16 temp.

if(var1!=0)
{
temp=temp+1.

}
setS16(var2, temp).

}IUse static modifier for temp variable

The use of annotations

Using comments when writing C language helps to understand the code. Comments are not compiled and
will not affect the execution of the program. There are two annotation methods in C language:

e Block comments starting with/* and ending with */
e Asingle line comment starting with//and ending with a line break

Magicworks PLC can be manually annotated or annotated using the annotation key. Click the comment

2= . .
button in the menu bar = to comment, = and click the cancel comment button in the menu bar to cancel

the comment.

void CF_3( S16 i, S16 *j )//%i=3
{

516 temp;
temp=++i; [/, tempB)EHA
temp=i++; //templIEH 4, AEIRMETHS

temp=-(i++); //tempB){E A -5, HEiHMAT A6
set516(j,temp);

/% EERAGEA IR

ETEER T
—20820-02-16%/|

Mixed operations between various numerical data types

When performing operations, different types of data need to be converted to the same type of data before
the operation can be performed.

Calculation process: First automatically convert to data of the same type, and then perform calculations.
Conversion rule: Convert low byte types to high byte types.

C programming routine: c=S16 a+FP32 b, a will automatically convert to the data type of FP32, and then
add it to b to obtain an FP32 type c.

The programming in C language 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).
}
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The CF block obtained after compilation can be called through OB1 or other FC calls:

| S}I'UJ-U=0|H CF 2 .CF2
| i [ | b EN

VWEO=258004 data_a  data_cpVD56=26380. 69
VD52=580. 894 data b

Force type conversion

To convert the value of a specified expression to a specified type, the programmer needs to specify the
type to be converted.

Form: (Type Name) (Expression)
For example: (S16) (a+b)
Explanation: 1) Type names and expressions need to be enclosed in parentheses

2) During forced type conversion, an intermediate variable of the desired type is obtained, and the original
variable type remains unchanged.

C programming routine: Round a 32-bit floating-point number to the nearest integer 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 can be called through OB1 or other FC calls:

SMD. O=0N
M | EN

VD50=-—52 5-4data_b data_c} VW54=-53

CF_2.CF2

array

An array is a collection of ordered data. If a set of finite variables of the same type is hamed, the name is
an array name. The data type of each element in the array is the same, and users determine the
elements in the array by the array name and index.

Definition of one-dimensional array: type descriptor array name [integer expression]
For example: FP32 realO [10].

Explanation: An array named realO is defined with 10 elements, each of which is of type FP32. These 10
elements are real [0], real [1], real [2],... real [8], real [9].

Initialize array: The array can be initialized in the declaration. When initializing the array, the values of
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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.

be careful:

e The index starts from 0. For example, the first element of the array is reall [0], and the eighth
element is reall [7].

e C language generally does not allow dynamic definition of array size, such as FP32 reall [n], which is
not allowed.

° The language does not check for array index out of bounds, so do not use them when using them.
In this example, the number of array elements is 10, and the index range is 0-9, which cannot exceed 9.

e The storage of elements in an array has a sequential order, and they are stored together in memory
in this order.

C programming example: Start VD100 with 10 consecutive values and copy them to VD200.
void CF_0( void* reall, void* real2 )
{
S161, j.
FP32 temp[10] ={0,0,0,0,0,0,0,0,0,0}. // Define array
for (i=0.i<10. i++)
{
templi]=getFP32(real1+4*i). /I Array address
}
for (j=0.j<10. j++)
{
set FP32((real2+4%),temp[j]).
}

}
Call the generated CFO

MD.0 CF_0:CF0
_| [ : EN
VD100 reall
VD2004real?

The results of the status table are as follows:
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i =t LRIE
« VD100 R o1 0.1111
~ VD104 Fa 0.2222
-~ VD108 FaM 0.3333
« VD112 FaM 0.4444
e VD116 FaM 0.5555
e VD120 FaM 0.6666
- VD124 FaM 0.7777
s VD128 =] ) 0.8888
n VD132 =] ) 0.9999
+n VD136 R o1 1.0
s a85=
1+~ VD200 R o1 0.1111
2+ VD204 et 0.2222
+a VD208 et 0.3333
2 VD212 et 0.4444
e VD216 et 0.5555
+= VD220 et 0.6666
1a VD224 == ) 0.7777
an VD228 =] ) 0.8888
an VD232 =] ) 0.9999
2+ VD236 =] ) 1.0

7.5.3 Operators and Expressions

Assignment operators and assignment expressions

1. Assignment operator=

Assignment expression: Assign a value to a variable or assign the value of a variable to another variable.
Assignment form: Variable name=constant or expression.

Assignment function: Assign the value of a constant or expression on the right to a variable on the left.
For example: a=3, a=b * c

be careful:
e All statements, including assignment statements, must end with a semicolon ..
e  After 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 value type of the expression on the right shall be
automatically converted to the type of the variable on the left.

2. Multiple assignment operator: Multiple assignment is to assign the value of an expression to several
variables simultaneously. In this case, the names of the assigned variables should be written to the left of
the assignment number in order.

Assignment form: Variable 1=Variable 2=...=Variable n=Expression
Equivalent to: Variable 1=(Variable 2=(...=(variable h=expression)))
For example: a=b=c=7.

3. Composite assignment operator: Add other operators before the assignment symbol '=". Common ones
include:+=, -=, *=, /=, %=

The function of composite assignment operation: perform composite operation with the left variable and
then assign it to the left variable.
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For example:

a+=3. Equivalent to 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 * (a-b)=2 * (-1)=-2
Arithmetic operator

Arithmetic operators in C language:

+ Add or take positive value operator

- Subtract or take negative value operator
* multiply operator

/ Dividing operator

% Remainder operator

Among them, addition, subtraction, multiplication, and division are all remainder operators that require two
operands.

Self increasing and decreasing operator
Operator description:++represents auto increment, and the variable value is incremented by 1,
--Represents self reduction, where the variable value is reduced by 1.
Usage 1: Used as a standalone expression. For example, i++or++i is equivalent to i=i+1

Usage 2: Appears in other expressions to participate in operations,++i/-- 1 represents i
increasing/decreasing by 1 before participating in other operations. And i+/i -- means that after i
participates in the operation, the value of i increases/decreases by 1.

For example: S16 j, i=3.
j=HIL /I i. The value of j is 4
i+ /I The value of j is 4, and then the value of i becomes 5
j=-(i++). /I The value of  is -5, and then the value of i becomes 6

Relational operators and expressions

Relational operation: Comparing two operands to determine if they satisfy a given relationship, used for
simple conditional judgments. In C language, there are the following relational operators:

(D)<less than

(2)<=less than or equal to

(3

)>greater than

(4)>=greater than or equal to

(5)==equal to (6)= The

result of the non equal relationship operator can only be 0 or 1. When the value is true, the result is 1, and
when the value is false, the result is O.

For example: 3.24<=2.98// The value is false, and the result of the operation is 0
0.5!'= 3+1. /I The value is true, and the result of the operation is 1

Relational expression: An expression that connects two expressions (arithmetic expression, relational
expression, logical expression, assignment expression, character expression) using relational operators is
called a relational expression

The general form of relational expression is: expression, relational operator, expression
The priority of relational operators is lower than arithmetic operators and higher than assignment operators.
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For example: a=1+2>3-1// Equivalent to a=((1+2)>(3-1)), the result is a=1

Logical Operators and Expressions

Table7-8 Logical operations, also known as Boolean operations, are used for complex conditional

judgments.
operator meaning priority ST description
! NOT 1 NOT
&& AND 2 AND
Il OR 3 OR

The general form of logical expression: expression, logical operator, expression

Table7-9 Logical operation truth table

A value B value ! A A&&B AlIB
Not O Not O 0 1 1
Not 0 0 0 0 1

0 Not O 1 0 1
0 0 0 0 0

C programming routine: When the result of (a>b)&&(b>c) is true, d=1. when the result of (a>b)&&(b>c) is
false, d=0.
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
{
*data_d=0.
}
}

The CF block obtained after compilation can be called through OB1 or other FC calls:

=MO. O=0H CF_1:CF1

M| EN

data_d}mz0. 0=0FF

Conditional operators and conditional expressions

The conditional operator and conditional expression have two symbols: question mark and semicolon,
which form a ternary operation with three operation arrays.

General form:<Expression 1>< Expression 2>:<Expression 3>
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Priority: Logic>Condition>Assignment

For example: S16 max, a=5. b=3.

max=a>b? a:b

Result: max=5

C programming routine: Compare the sizes of two values and output the maximum value.
void CF_0O( FP32 reall, FP32 real2, FP32 *max )

{

FP32 max_t.

max_t=reall>real2? reall:real2.

set FP32(max,max_t).

}
The CF block obtained after compilation can be called through OB1 or other FC calls:

SMO. 0=0N CF_0:CF0
o | 2l
VD500=50. Oqreall max pVIS08=51.5
VD504=51, Greal?

For Loop Statement

In an application, certain steps need to be executed multiple times, and this process is called a loop. For
loop is a type of loop statement in programming languages, and the design of a loop program requires the
establishment of a program that can loop back and execute its own program.

The general form of a for loop statement:
For (single expression. conditional expression. end loop body)

{

Intermediate circulation system.

}

For example: for (i=1. i<=100. i++)
{

sum=i+sum.

}

The statements in the for loop are repeatedly executed, and after each loop, the variable i is automatically
incremented by 1. =1 and i<=100 are the starting and ending values of the loop control variable. When the
control variable reaches its termination value, the program executes the next instruction after the for
statement.

For example, find the sum of squares between 1-20!
void CF_1( S16 *int3)
{

S16 int3_t=0.

S161.

for (i=1.i<=20.i++)

{

int3_t=int3_t+i*i.

}

setS16(int3,int3_t).
}
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The CF block obtained after compilation can be called through OB1 or other FC calls:

SMO. 0=0K CF_1:CF1

|
| B EN

int3pVW100=2570

7.5.4 Select statement

If Select Structure Statement
If selection structure: a selection structure that judges the if condition and executes subsequent operations
based on the judgment result.

1) The general format for selecting a single branch if structure is:

If (expression)//Expression: Refers to the judgment condition, true is 1, false is 0

{

Execute statements// Execute the statement here only when the expression is true

}

For example, input a number, determine whether it can be divided by 4 or 7, and output 1 if the condition

iS met.
void CF_0( S16 intl1, S16 *outl)
{
S16 out_t=0.
if (int1%4==0||int1%7==0)
{
out_t=1.
}
setS16(outl,out t).
}
The CF block obtained after compilation can be called through OB1 or other FC calls:
SHO. 0=0N CF_0:CF0
m | EN
VW200=28 {intl outl pyW202=1

2) The general format for selecting a double branch if structure is:

If (expression)//Expression: Refers to the judgment condition, true is 1, false is 0

{

Execute statements// Execute the statement here only when the expression is true

}

else

{

Execute statements// 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)
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{

out=a.

}

else

{

out=b.

}
setU8(outl,out).

}
The CF block obtained after compilation can be called through OB1 or other FC calls:
SHD. 0=0N CF_0:CF0

;| EN

WW100=A4intl outl pVE102=07

3) The general format for multiple if selection structures:
If (expression)

{

Execute statements.

}

Else if (expression 1)

{

Execute statements.

}

Else if (expression 2)

{

Execute statements.

Execute statements.
}YIThe last else {} can be omitted, if it exists, it must be placed after the else if

For example, when entering grades, A is greater than or equal to 90, B is between 80-89, C is between
70-79, D is between 60 and 69, and E is below 60.
The flowchart of multiple if execution is as follows:
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The programming in C language 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)
{
level t=D.
}
else
{
level t=E.
}
setU8(level,level_t).
}

Switch multi branch selection statement

The switch statement is a multi branch conditional statement that causes the program to select a branch

from multiple branches for execution based on the value of the expression.

The 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.

}

be careful:

e After executing the case condition statement, a break must be added to exit the switch structure,

otherwise branching is not possible.

e The values of constant expressions must not be equal to each other, otherwise there is duality.
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e The order of cases is irrelevant, default is optional.

° The switch statement is not equivalent to the if statement. The switch statement can only perform
value equality checks, not logical judgments. The if statement can not only determine the equality of
values, but also calculate relational or logical expressions to make logical judgments on their authenticity.
For example:
void CF_0( S16 Level, BOOL *heatl, BOOL *heat2, BOOL *heat3, BOOL *fan)
{
*heatl=*heat2=*heat3=*fan=0.
switch (Level)
{
case 1:*fan=1.
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.

}
}

7.5.5 Introduction to libplc300. a Library

The libplc300. a library is a built-in library of Magicworks PLC, which contains functions for taking values
from STL and writing values back to STL, as well as data conversion operation functions between STL
system and C language system. Users can directly call these functions. The functions that users can use
can be viewed in the header file plc300. h, which is located in the programming software installation
directory \ precompile \ include \ plc300. h.

The following will introduce the data types and various operation functions of C program blocks.

The selectable data types in the CF block parameter symbol table

type explain
typedef unsigned char BOOL. 8-bit unsigned
typedef unsigned char U8. 8-bit unsigned
typedef signed char S8. 8-bit signed
typedef unsigned short U16. 16 bit unsigned
typedef signed short S16. 16 bit signed
typedef unsigned int U32. 32-bit unsigned
typedef signed int S32. 32-bit signed
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typedef float FP32. Single precision floating point
typedef double FP64. Double precision floating point
typedef long long S64. 64 bit unsigned

typedef unsigned long long U64. 64 bit signed

typedef unsigned char BYTE. 8-bit unsigned

typedef unsigned short WORD. 16 bit unsigned

typedef signed short INT. 16 bit signed

typedef unsigned int DWORD. 32-bit unsigned

typedef signed int DINT. 32-bit unsigned

typedef float REAL. Single precision floating point

Size conversion

Due to the fact that the data in the STL system uses the big end mode, while C language uses the small
end mode, directly operating pointer assignment may cause byte order confusion. Therefore, we provide a
set of functions that take values from STL through pointers and write values back to STL. The specific
form of these functions can be found in the MagicWorks PLC installation directory \ precompile \ include \
plc300. h.

Big end mode: The high bytes of data are stored in the low addresses of memory, while the low bytes of
data are stored in the high addresses of memory.

Small end mode: refers to the high byte of data being stored in the high address of memory, while the low
byte of data is stored in the low address of memory.

b bk = Hhit
"
digk: [ o1 [ o0 | oo | oo | EINTEEd
=
xaik: (o0 [ o0 | o0 | o | EZETELECE
— 7
e

When parameters are passed through pointers in the C language system and STL system, because the C
language system uses the small end mode, while the STL system uses the large end mode, it is
necessary to call the size conversion interface.

The data conversion operation functions between STL system and C language system

1. Writing values back to STL environment through pointers: Due to the fact that input/output and output
parameters will become pointer types of corresponding types, and the issue of size conversion, all
input/output or output parameters must be written back to STL environment from C language through the
following instructions.

function describe input return
void setBOOL(BOOL *p, Write a BOOL data from C p: Pointer transmitted from STL
BOOL d) language back to STL system system
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d: BOOL data used in C
language
p: Pointer transmitted from STL
system -
d: U8 data used in C language
p: Pointer transmitted from STL
system --
d: S8 data used in C language
p: Pointer transmitted from STL
Write U16 data from C language system
back to STL system d: U16 data used in C
language
p: Pointer transmitted from STL
. N Write a S16 data from C language |system
void setS16(S16 *p, S16 d) back to STL system d: S16 data used in C
language
p: Pointer transmitted from STL
Write U32 data from C language system
back to STL system d: U32 data used in C
language
p: Pointer transmitted from STL
. * Write a S32 data from C language | system
void setS32(S32 *p, S32.d) 1.0 10 ST system d: S32 data used in C -
language
p: Pointer transmitted from STL
void setFP32(FP32 *p, FP32  Write FP32 data from C language |system
d) back to STL system d: FP32 data used in C
language

Write U8 data from C language

1 *|
void setU8(U8 *p, U8 d) back to STL system

Write an S8 data from C language

void setS8(S8 *p, S8 d) back to STL system

void setU16(U16 *p, U16 d)

void setU32(U32 *p, U32 d)

The example is as follows: Input intl and int2 are added, output int4 is size converted, and the output
result is correct. The output int3 did not undergo size conversion, resulting in incorrect output results.

o H-?E fe = =g mRsET
& EN IN BOOL
F our LWO  intl IN S16
W2 int2 IN 516
I
IN_OUT
LW4  intd ouT 16
LW6 intd4 ouT 516
ouT
TEMP

#include “math.h"
#include “stdio.h"
#include "plc3@d.h"

void CF_1( 516 intl, 516 int2, 516 *int3 , S16 *intd )
{

516 intd_t;
intd t=%*in +int2:

U NmR AT

SHD. O=0K CF_1:CF1
M | EN
W100=5041ntl 1nt3FVW104=25600
Wi02=5041nt2 intd FVE106=100

2. Taking values from STL through pointers: If the PLC's V, M, and other registers are directly called in the
input parameters of a C function, the pointer of the PLC register can be input to the C function, and the
value of the PLC memory area can be obtained to C language by taking the pointer value, but it must be
converted through the following functions.
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function describe input return

Retrieve U8 data available p: Pointer US data available for C

U8 getU8(U8 *p) for the C language system transmitted from STL lanquage svstem
from the p address system guage sy
Retrieve S8 data available p: Pointer .

S8 getS8(S8 *p) for the C language system transmitted from STL E‘i dséa:\;ag?ebrlﬁ forC
from the p address system guage sy

Retrieve U16 data available p: Pointer

U16 getU16(U16 *p) for the C language system transmitted from STL
from the p address system
Retrieve S16 data available p: Pointer

S16 getS16(S16 *p) for the C language system transmitted from STL
from the p address system
Retrieve U32 data available p: Pointer

U32 getU32(U32* p) for the C language system transmitted from STL
from the p address system
Retrieve S32 data available p: Pointer

S32 getS32(S32* p) for the C language system transmitted from STL
from the p address system
Retrieve FP32 data p: Pointer

FP32 getFP32(FP32* p) available for the C language transmitted from STL
system from the p address |system

U16 data available for C
language system

S16 data available for C
language system

U32 data available for C
language system

S32 data available for C
language system

FP32 data available for C
language system

<Note>Do not use pointers to retrieve values from STL: Input variables do not use pointers, but directly
obtain the values of PLC registers, so there is no need to use the get function.
The programming in C language is as follows:
1. Assign 20 consecutive VW values starting from VW100 to the VW200 address segment.
void CF_2( void* int1, void* int2 )
{
S16r,i.
for(i=0.i<20.i++)
{
r=getS16(int1+2*).
setS16((int2+2*),r).

}
}
Call the generated CF block
SMD. O=0K CF_2:CF2
o | 2
#YEL0041ntl
#YE2004 int2

The results of the status table are as follows:
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s = E el

VW100 A 3 | « VW200 #HBRES +1
vwio2 +2 A VW202 Bz +2
VW104 -~ VW204 #BZE +3
VW106 + VW206 #H®E +4
Vw108 e VW208 #BHE +5
VW110 e VW210 #B®3E +6
VWiie - W212 B®E +7
Vw114 » VW214 B3E +8
VW116 | | : n VW216 #HBS +9
vwiig | ! «w VW218 B3E +10
Vw120 | ! « VW220 #HE +11
vwi22 | | o VW222 BF3E +12
Vw124 | | 3 « VW224 HBFHE +13
VWi26 | | s VW226 #BHZE +14
vwizs | ! 3 «c VW228 ®EE +15
vwiso | | «« VW230 #BZe +16
vwi32 | | «— VW232 BHE +17
vwi34 | ! w VW234 Bz +18
VW136 F «n VW236 53 +19

2. Sort the LET\I_INT values starting from Zone V by size and display them in another Zone V.
void CF_0( void* varin, S16 len, void* varout )
{

S16i,j,n,k,l.

S16 temp[len].
For (I=0. I<len. [++)//Store the value of V in the temp array

{

templ[l]=getS16(varin+2*).

}

for (i=len.i>1. | -)//Bubbling method sorts the size values, with the maximum value "floating" on top of the
array like a bubble each time

{
for(j=0.j<i-1. J++)//Compare adjacent elements one by one, moving the larger element backwards
if (temp[jl<temp[j+1])
{
n=temp][j].
templ[j]l=temp[j+1].
templ[j+1]=n.
}
}
For (k=0. k<len. k++)//Transfer the temp array values to Zone V
{
setS16((varout+2*k),templK]).
}
}

The CF block obtained after compilation can be called through OB1 or other FC calls:

M. OI CF_0:CF0
I EN

GVE1O00dvarin
TWa0oo{len .
&VBE1Z200qwarc

The results of the status table are as follows:
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it B SEilE
VW1000 BRs +24
VW1002 BHS +231
VW1004 BRS +2
VW1006 BRS +141
VW1008 aRs +4
VW1010 aHe +23
VW1012 BR= +1
VW1014 BES +7
VW1016 BHS +6
VW1018 BRS +4
VW1020 "HRS +0
Vw1022 aRe +578
Vw1024 aRE +98
VW1026 BES +74
VW1028 BHS +15
VW1030 BRS +97
VW1032 "HRS +88
VW1034 aRs +17136
VW1036 aHe +11
VW1038 BRs +17136
VW1200 BRE +17136
VW1202 BRE +17136
VW1204 BES +578
VW1206 BRE +231
VW1208 BRE +141
VW1210 BHE +98
VW1212 BRE +97
VW1214 BRE +88
VW1216 BRE +74
VW1218 BRE +24
VW1220 BRE +23
VWi222 L +15
VW1224 BRE +11
VW1226 BRE +7
VW1228 BRE +6
VW1230 BHS +4
VW1232 BRE +4
VW1234 BRE +2
VW1236 BRS +1

The operation function for obtaining the memory base address

The operation function for obtaining the memory base address

function describe input return
*getLBase(void) Get the memory address of L area nothing | L area memory size
*getiBase(void) Obtain the memory address of Zone | nothing | Memory size in Zone |
*getQBase(void) Get Q-zone memory address nothing | Q-zone memory size
*getAQBase(void) Obtain the memory address of AQ area nothing | AQ area memory size

Obtain the memory address of the Al

. .
getAlBase(void) area

nothing | Al area memory size

*getSMBase(void) Obtain the memory address of SM area nothing | SM area memory size

Obtain the memory address of the TV

*getTVBase(void) area nothing | TV area memory size
*getTBBase(void) Obtain the memory address of TB area nothing | TB area memory size
*getSBase(void) ;)rté?in the memory address of the S nothing | Memory size of S area
*getCVBase(void) ;)rt;?in the memory address of the CV nothing | Memory size of CV area
*getCBBase(void) Obtain the memory address of CB area nothing | CB area memory size
*getACBase(void) Obtain the memory address of the AC nothing | AC area memory size

area
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*getVBase(void) Obtain the memory address of Zone V | nothing Memory size in Zone V

*getMBase(void) Obtain the memory address of zone M | nothing Memory size of M area

10 related functions

function describe input return

Read one byte of the Softth byte of 1B memory If there are no

U8 ReadExtDI(U16 oft, extended [@] without Err: Store the returned error errors, it is the
U8 *Err) updating the memory code actual input of the
mapping area. 0- No error. bus extension 1O.

Other - Access error

Oft: The softth channel 0-AIWO0

of AIW memory.
Read an analog input of the| 2-- AIW2 odd number is invalid
extended 10 and update the Err: Store the returned error
memory mapping area code

0- No error

Other - Access error

Oft: The softth channel of

AWW memory

0--AQWO0

Write an analog output for 2-AWW?2 odd number is invalid
extended 10,

The new content will be Data: Value to be updated -

ump;i;;(eag artga. the  memory Err: Store the returned error
code

0- No error

Other - Access error

Oft: The softth byte of QB

memory

If there are no
errors, it is the
simulated actual
input.

U16 ReadExtAl(U16 oft,
U8 *Err)

Void WriteExtAQ(U16
oft, U16 Data, U8 *Err)

Write one byte of extended
10, Data: Value to be updated
The new content will be --
updated to the memory Ecr)g.leStore the returned error
mapped area.

P 0- No error
Other - Access error

ByteOffset: Byte offset

Void WriteExtDQ(U16
oft, U16 Data, U8 *Err)

U8 STL_SI(U32 Return error code

, Sl (immediate output 1) .. o 0: No errors
byteOffset, U8 bitOffset, instruction in STL BitOffset: Bit offset Other: There are
U8 pointNum) errors

PointNum: Number of bits

ByteOffset: Byte offset
U8 STL_RI(U32 Return error code

: Rl (immediate output 1) .. — 0: No errors
byteOffset, U8 bitOffset, instruction in STL BitOffset: Bit offset Other: There are
U8 pointNum) eIrors

PointNum: Number of bits

Err error pointer

mc_readSetPos(U8 Read the current setting ,_. .
— S : Axisld: Axis number 0- No error
* i)
Axisld, FP64 *ppos) position of the axis ELS - Error
PErr: Error pointer
mc_readActPos(U8 Read the current actual Axisld: Axis number 0- No error
Axisld, U16 *pErr) position of the axis Else - Error

7.6 Expansion module specifications
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M226ES supports all expansion modules of the CTH200 series, including digital modules, analog modules,
temperature modules, communication modules, weighing modules, operation control modules, etc. The
following chapters will introduce the technical specifications of these modules.

7.6.1 Specification for Digital Expansion Module

Table7-10 CTH200 series PLC digital expansion module ordering data

Specification parameters Order number
SM221 digital input module, 8-point input, 24V DC CTH2 221-1BF32
SM221 digital input module, 16 point input, 24V DC CTH2 221-1BH32
SM221 digital input module, 32 point input, 24V DC CTH2 221-1BL32

SM222 digital output module, 8-point transistor output, 24V DC, 0.5A (output
protection)

SM222 digital output module, 8-point transistor NPN output, 24V DC, 0.5A CTH2 222-1DF32

SM222 digital output module, 16 point transistor output, 24V DC, 0.5A (output
protection)
SM222 digital output module, 32 point transistor output, 24V DC, 0.5A (output
protection)

SM222 digital output module, 8-point relay output, 2A CTH2 222-1HF32

CTH2 222-1BF32

CTH2 222-1BH32

CTH2 222-1BL32

SM222 digital output module, 16 point relay output, 2A CTH2 222-1HH32

SM223 digital input/output module, 4-point 24V DC input, 4-point transistor output,
24V DC, 0.5A (output protection)

SM223 digital input/output module, 8-point 24V DC input, 8-point transistor output,
24V DC, 0.5A (output protection)

SM223 digital input/output module, 16 point 24V DC input, 16 point transistor output,
24V DC, 0.5A (output protection)

SM223 digital input/output module, 4-point 24V DC input, 4-point relay output, 2A CTH2 223-1HF32

CTH2 223-1BF32
CTH2 223-1BH32

CTH2 223-1BL32

SM223 digital input/output module, 8-point 24V DC input, 8-point relay output, 2A CTH2 223-1PH32

SM223 digital input/output module, 16 point 24V DC input, 16 point relay output, 2A CTH2 223-1PL32

Specification for Digital Input Module

Table7-11 Specification for Digital Input Module
standard Input at 8 o'clock, 24V DC 16 point input, 24V DC 32 point input, 24V DC

Order number CTH2 221-1BF32 CTH2 221-1BH32 CTH2 221-1BL32

physical characteristics

Dimensions (width X

height x depth) 46 x 96 x 62mm 71.3 x 96 x 62mm 138 x 96 x 62mm
Power loss

power loss 2W 3W

+5V DC 57mA 79mA 179mA

consumption current

Input characteristics

Input points eight sixteen thirty-two
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Input type Leakage type/source type

input voltage

Rated value 24V DC
\I\//I;\ggeum allowable 30V DC
Surge voltage 35V DC, 0.5s
Signal "1" 15~ 30V
Signal '0' 0~5V
guarantine

Photoelectric
isolation
Number of isolation

500V AC, duration within 1 minute

points per group four o'clock eight o'clock
Maximum input 4.5ms

latency

Maximum leakage 1mA AC

current

Cable length (maximum)

Unshielded 300m

shield 500m

The number of input points that can be connected simultaneously

40°C eight sixteen thirty-two
50°C eight sixteen thirty-two
Wiring diagram

SM221 Digital Input Module (CTH2 221-1BF32)

Tl
[Foscoco00
I e im0 1 2 3]
el
NSISISISESIS

£

CTH2 221-1BF# £k

SM221 Digital Input Module (CTH2 221-1BH32)
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Specification for Digital Output Module

Table7-12 Specification for Digital Output (Transistor Output) Module
16 point output, 24V

characteristic 8-point output, 24V DC DC 32 point output, 24V DC
CTH2 222-1BF32

Order number CTH2 222-1DF32 CTH2 222-1BH32 CTH2 222-1BL32
physical characteristics
Dimensions (width X
height x depth) 46 x 96 x 62mm 71.3 x 96 x 62mm 138 x 96 x 62mm
Power loss

CTH2 222-1BF32: 2W
power loss 3w

CTH2 222-1DF32: 1W

ion CTH2 222-1BF32: 57mA

+5V DC consumption 70mA 174mA
current CTH2 222-1DF32: 110mA
output characteristic
Output points eight sixteen thirty-two

CTH2 222-1BF32:

Solid state MOSFET (PNP
source type)

CTH2 222-1DF32: Solid
state MOSFET (NPN drain

type)

type of output Solid state MOSFET (PNP source type)

output voltage

Rated load voltage 24V DC

Allowable voltage

range 20.4~28.8V DC
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Signal "1" Minimum 20V DC
Signal '0’ Maximum 0.1V DC (10k Q load)

Output current

Signal "1" 0.5A
Output the number of 1 2 4
groups

Output for each group | eight

Simultaneously

connect the output 8 16 32
points

Maximum current per 4A

group

Lamp load 5W

contact resistance 0.3Q

Maximum .Ieakage 10pA

current per point

Surge current

(maximum) 8A, 100ms

quarantine

quarantine Optocoupler isolation, 500V AC, duration within 1 minute

Number of isolation
points per group

Output delay (RL=50 Q)

eight o'clock

Close Open Maximum 50 u s
Open close Maximum 200 u s
Cable length (maximum)

Unshielded 150m

shield 500m

Wiring diagram

SM222 transistor output module (CTH2 222-1BF32)

L 1]
[Focoo00®

e ° . 0 1 2 3 ]
SM222 DC

CTH2 222-1BF32

LM 1+ 4 5 6 7 1

[EEISISISICIS
L1001

CTH2 222-1BF#% 4 &

SM222 transistor output module (CTH2 222-1BH32)
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SM222 transistor output module (CTH2 222-1BL32)
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SM222 transistor NPN output module (CTH2 222-1DF32)
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Table7-13 Specification for Digital Output (Relay Output) Module

characteristic 8 o'clock output, relay 16 point output, relay
Order number CTH2 222-1HF32 CTH2 222-1HH32

physical characteristics

Dimensions (width x height

46 x 96 x 62mm 71.3 x 96 x 62mm
x depth)
Power loss
power loss 2W 3w
From the backplane bus
(+5V DC) 68mA 115mA
output characteristic
Output points 8 16
type of output Relay - Dry Contact
Output voltage range DC: 5~30V, AC: 5~250V
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Output current

Signal "1" 2A
Output the number of WO
groups

Output points for each four
group

Simultaneously output the

number of ON points 8 16

Maximum current per group 8A

Lamp load 5W

contact resistance 0.2Q

Surge current (maximum) | 7A, when the contact is closed
Short circuit protection Externally provided

guarantine

Number of isolation points
per group

Between the coil and the
logic power supply

Between the coil and the
contact point

Resistance (between coil
and contact)

four o'clock

nothing

1500V AC, lasting for 1 minute
Minimum 100M Q

Relay characteristics

Switch delay 15ms
Swnghmg frequency 1Hz
(maximum)

Mechanical switch

frequency (no load) 30,000,000
Contact life (rated load) 300,000
Cable length (maximum)

Unshielded 150m

shield 500m

Wiring diagram
SM222 Relay Output Module (CTH2 222-1HF32)
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R AEEE NN
[FS00808880959]

1L 2L 6 7|
SM222 RELAY
CTH2 222- 1HH32

M= 3 0 2 3 Z 57 |
h@@ @@@@@@@@M
Pl 10 1 00 0
24VDCH &

Specification for Digital Input/Output Modules
Table7-14 Specification for Digital Input/Output (Transistor Output) Modules
characteristic 4-point 1/0 24V DC 8-point 1/0 24V DC 16 point I/O 24V DC

Order number CTH2 223-1BF32 CTH2 223-1BH32 CTH2 223-1BL32

physical characteristics

Dimensions (width X

. 46 x 96 x 62mm 71.3 x 96 x 62mm 138 x 96 x 62mm
height x depth)

Power loss

power loss 2W 3w

ZSr\:en[t)C consumption 57mA 73mA 115mA
Input characteristics

Input points 4 8 16
Input type Leakage type/source type

input voltage

Rated value 24V DC

Maximum allowable
30V DC
voltage
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Surge voltage 35V DC, 0.5s
Signal "1" 15~ 30V
Signal 'O’ 0~5V
guarantine

Optocoupler isolation | 500V AC, duration within 1 minute

Number of isolation

. four o'clock eight o'clock
points per group
Maximum input latency | 4.5ms

Maximum leakage
current

ImA AC

Cable length (maximum)

Unshielded 300m

shield 500m

The number of input points that can be connected simultaneously
40°C/50°C 4 8 16
output characteristic

Output points 4 8 16
type of output Solid state MOSFET

output voltage

Rated load voltage 24V DC

Allowable voltage 0.4~ 28.8V DC

range

Signal "1" Minimum 20V DC

Signal '0’ Maximum 0.1V DC (10k Q load)

Output current

Signal "1" 0.5A
Output the number of

one two
groups
Output points for each _

putp four eight
group
Number of output
points connected four eight sixteen
simultaneously
Maximum current per
P 2A 4A

group
Lamp load 5W
contact resistance 0.3Q
Peak current at each

10mA

point
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A

S t
urge CUTeM ga, 100ms
(maximum)
guarantine Optocoupler isolation, 500V AC, duration within 1 minute

Number of isolation ,
. four o'clock
points per group

Output delay (RL=50 Q)
Close Open Maximum 50ms
Open close Maximum 200ms

Cable length (maximum)

Unshielded 150m
shield 500m
be careful

4/4/8 o'clock

The transistor output type digital quantity expansion module has output short-circuit, overcurrent,

and overvoltage protection functions.

Wiring diagram
SM223 Digital I/O Module (CTH2 223-1BF32)
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SM223 Digital I/O Module (CTH2 223-1BH32)
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CTH2 223-1BL32

SM223 DC/DC

Table7-15 Specification for Digital Input/Output (Relay Output) Module

4DIx24V DC
4DO x Relay

CTH2 223-1HF32

characteristic
Order number
physical characteristics

Dimensions ~ (width X o g6+ 6omm

CTH2 223-1BLIE% &

8DIx24V DC
8DO x relay

CTH2 223-1PH32

71.3 x 96 x 62mm

height x depth)

Power loss

power loss 2W 3wW

+5V  DC consumption

current 58mA 89mA

L+ When connected, each output is 9mA
L+coil voltage range 20.4 - 28.8v DC

Input characteristics

Input points four eight

Input type

input voltage

Rated value 24V DC
Maximum allowable

voltage 30V DC
Surge voltage 35v DC, 0.5s
Signal "1" 15~30V
Signal '0' 0~5V

guarantine

Optocoupler isolation

Number of isolation

. four o'clock
points per group

Maximum input latency | 4.5ms

Maximum leakage

ImA AC
current

Cable length (maximum)

Unshielded 300m

Leakage type/source type

500V AC, duration within 1 minute

16DIx24V DC
16DO x relay

CTH2 223-1PL32

138 x 96 x 62mm

6w

150mA

sixteen

eight o'clock
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shield 500m

The number of input points that can be connected simultaneously

40°C/50°C four
output characteristic
Output points four

type of output Relay - Dry Contact

Output voltage range DC: 5~30V, AC: 5~-250V

Output current

Signal "1" 2A

Output the number of
groups

Output points for each
group

Simultaneously connect
the output points
Maximum current per

group
Lamp load DC: 30W, AC: 200w

one

four

8A

contact resistance 0.2Q
Surge current (maximum) 7A, contact closed

Short circuit protection Externally provided

quarantine

Number  of isolation four o'clock
points per group

Coil logic power supply nothing

room
Caoil - Contact

Resistance (between coll

and contact) Minimum 100M Q

Relay characteristics

Switch delay 15ms
Switching frequency 1Hz
(maximum)

Mechanical switch 30,000,000

frequency (no load)
Contact life (rated load) 300,000

Cable length (maximum)
Unshielded 150m

shield 500m

Wiring diagram
SM223 Digital I/O Module (CTH2 223-1HF32)
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7.6.2 Specification for Analog Expansion Module

M226ES supports the analog expansion module of CTH200 series. The following table shows the ordering

data of the analog expansion module. The subsequent chapters classify and introduce each module one
by one.

Table7-16 Order data for analog expansion module

Specification parameters Order number
SM231 analog input module, 4-point, 0-20mA current or + 5V, £ 2.5V, 0-10V, 0-5V i
voltage input, isolated 12 bhit precision CTH2 231-0HC32
_SM231 hlgh-pre0|3|_o_n analog input module, 8-point input, voltage input, optically CTH2 231-0HE3?2
isolated 16 bit precision
SM231 high-precision analog input module, 8-point input, current input, optically i
isolated 16 bit precision CTH2 231-1HF32
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SM231 analog voltage input module, 8-point, + 2.5V, 0-10V, 0-5V voltage input, two
channel optional 0-20mA current input, isolated 12 bit precision

SM232 analog output module, 2-point, + 10V voltage or 0-20mA current output,
isolated voltage with 12 bit accuracy or current with 11 bit accuracy

SM232 analog output module, 4-point, + 10V voltage or 0-20mA current output,
isolated voltage with 12 bit accuracy or current with 11 bit accuracy

SM235 analog input/output module, 4-point voltage or current input/1-point voltage or
current output, isolated voltage with 12 bit accuracy or current with 11 bit accuracy

CTH2 231-5HF32
CTH2 232-0HB32
CTH2 232-0HD32

CTH2 235-0KD32

Specification for Analog Input Module
Table7-17 SM231-0HC specification

physical characteristics

Dimensions  (width X
. 71.3x96x62mm

height x depth)

24V power indicator light, on: indicates normal power supply, off: indicates

LED indicator light .
power failure

Power loss

. .

Cir\:emDC consumption 87mA

L+ 17mA

L+coil voltage range 20.4~28.8V DC
power loss 2W

Analog input characteristics

Input points four

Isolation (on-site and

. Optocoupler isolation: 500V AC, 1 minute
logical)

Input type Differential input

Range of measurement

Voltage input (unipolar) |0~10V, 0~5V

Voltage input (bipolar) 5V, 2.5V

Current input 0~20mA

Data Word Format

Unipolar, full range 0~32000

Bipolar, full range -32000 ~ 32000

Input resolution

Voltage input (unipolar) | 2.5mV (0-10V range). 1.25mV (0-5V range)
Voltage input (bipolar) 2.5mV (x 5V range). 1.25mV (+ 2.5V range)

Current input 5 y A (0-20mA range)

Analog to digital

L Less than 300 u s
conversion time

Analog input response 1.5ms
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time

Common mode rejection | 40dB, DC 60Hz

Common mode voltage | Signal voltage+common mode voltage (must be less than or equal to 12V)
Input impedance Not less than 10M Q

Maximum input voltage |30V

Maximum input current | 30mA

Wiring diagram
SM231 Analog Input Module (CTH2 231-0HC32)

HERMA LR
BEHATR
rE—=h ®
!_
[Feccoc 0000000
!| RA A+ A— RB B+ B— RC C+ C— RD D+ D- ]
SM231 Al4X12 Bit
CTH2 231-0HC32
i| M L+ £ 0 ° ° ® Gain Configuration |
MGDCQ SESESECEY Ij moooo
24VDCHR

Calibration and Range Selection
Calibration and Range Selection Switch Position

EBERRE | * o

n
[Trrrse |y oo
M Configuration

[Input Calibration]

Due to the impact of calibration adjustments on the operational amplifier after simulating multiple switches,
it will affect all user input channels. In addition, due to the possible differences in the component
parameters of each input channel before the multi way switch, even after calibration, there may be slight
differences in the readings of the same input signal on different channels.

The input has been filtered internally in the module, and the measurement results are relatively stable. If
better performance parameters are required, the analog input filter for all inputs of the module can be
activated. When calculating the average value, select a sampling frequency of 64 or more.

The calibration steps are as follows:

1) Cut off the external power supply of the module and configure DIP switches to select the desired input
range.

2) Connect the CPU and module power of the PLC system and wait for more than 15 minutes

3) Using a transmitter, a voltage source, or a current source, apply the full-scale value signal to an input
channel

4) Read the measurement value of the input channel in the CPU

5) Adjust the GAIN potentiometer until the reading is 32000.

Range selection
The table below shows how to set the range of the SM231 analog input module using DIP switches.
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Switches 1, 2, and 3 can select the analog input range. All inputs are set to the same analog input range.
In the table below, ON is ON and OFF is OFF. It should be noted that unused DIP switches SW4 to SW6
must be set to the OFF position.

Table7-18 DIP switch configuration for SM231-0HC

Unipolar
Full range input resolving power
SW1 SW2 SW3
ON OFF ON 0-10v 2.5mvV
ON ON OFF 0-5V 1.25mV
ON ON OFF 0 - 20mA 5uA
Bipolar
Full range input resolving power
Swi SW2 SW3
OFF OFF ON 5V 2.5mV
OFF ON OFF +2.5V 1.25mVv
Input data format

MSB LSB

15 14 3 2 0

[ o] HRME 210 l[o]o]o]

iR HUR
MSB LSB
15 4 3 0
HURE 1207 [ 1T | [ |
XU A Heim

Tips
The 12 bit reading of an analog-to-digital converter (ADC) has a left end aligned data format. The

_@_ most significant bit is the sign bit (O represents a positive number). For unipolar format, three

consecutive Os result in a data word change of 8 units for every 1 unit change in ADC count value.
For bipolar format, four consecutive Os result in a data word change of 16 units for every 1 unit
change in ADC count value

Table7-19 SM231-0HF Analog Input Module Specification

physical characteristics

Dimensions (width X
height x depth)

LED indicator light

71x80x62mm

24V power indicator light, on: indicates normal power supply, off: indicates power

failure
Power loss
+5V DC consumption 87 mA
current
L+ 31mA
L+coil voltage range 20.4~28.8V DC
power loss 25W

Analog input characteristics

Input points eight
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Isolation (on-site and

logical) Optocoupler isolation

Input type Differential input

Range of measurement

Voltage input (unipolar) |0 ~ 10V, 0~5V

Voltage input (bipolar) |+5V, +2.5V

Data Word Format

Unipolar, full range 0~32000

Bipolar, full range -32000 ~ 32000

Input resolution

Voltage input (unipolar) | 300 p V (0-10V range). 150 u V (0-5V range)

Voltage input (bipolar) 150 u V (£ 5V range). 75 p V (£ 2.5V range)

Analog to digital

conversion time About 10ms

Eight channel
conversion time 100ms
Common mode

rejection 40dB, DC - 60Hz
Common mode voltage | Signal voltage+common mode voltage (must be less than or equal to 12V)
Input impedance Not less than 10M Q

Maximum input voltage 30V

Maximum input current | 30mA

AD converter resolution | 16 bits

Wiring diagram

RIEHA

rE—=h F=H =

SESESESESENENINSENEINENENY

[ A+ C+ C— D+ D— T T ]

SM231 AI8x16Bit
CTH2 231-0HF32

[w™m L+ T F+ F— G+ G— H+ H— ][ Configuration ]
SRR SES [
_@_ =
24VDCHLER B JE i\

Range selection and software configuration

Range selection switch position
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T1-0n
lo-of

Configuration

Range selection

The following table shows how to set the range of SM231 8Al module using DIP switch. Switches 1, 2,
and 3 can select the analog input range. All inputs are set to the same analog input range. In the table
below, ON is ON and OFF is OFF. It should be noted that unused DIP switches SW4 to SW6 must be set
to the OFF position.

Table7-19 DIP switch configuration for SM231-0HF

Unipolar
Full range input resolving power
SW1 SW2 SW3
ON OFF ON 0-10V 300pVv
ON ON OFF 0-5V 150pV
Bipolar
Full range input resolving power
SW1 SW2 SW3
OFF OFF ON + 5V 150pV
OFF ON OFF +25V 75uV

[Software Configuration]

For the SM231 8AI x 16 bit analog input module, the reading is in VW instead of AIW, and the
corresponding address varies depending on the relative position of the module. The address calculation
formula is as follows:

X (VWXx)=slot number x 64+input channel number x 2

The slot number corresponds to the installation position of the module. The slot number of the first
expansion module adjacent to the CPU is 0, the slot number of the second expansion module is 1, and so
on. There are a total of 8 input channels, from A to G, corresponding to numbers 0 to 7. The following
table is the address lookup table calculated based on the above formula.

Table7-20 Address Quick Search Table

Cha(;mel Chalnnel Chaznnel Cha;nel Channel 4 Chagmel Channel 6 Channel 7

Slot 0 VWO VW2 VW4 VW6 VW8 VW10 VW12 VW14

VWxx

Slot 1 VW64 = VW66 & VW68 | VW70 VW72 VW74 VW76 VW78

Slot 2 VW128  VW130 VW132 VWI134 | VW136 | VW138 VW140 VW142

Slot 3 VW192  VW194 VW196 VW198 | VW200 | VW202  VW204 VW206

Slot 4 VW256  VW258 VW260 VW262 | VW264 | VW266 VW268 VW270

Slot 5 VW320 VW322 VW324 VW326 | VW328 | VW330 VW332 VW334
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Slot 6 VW384  VW386 VW388 VW390 | VW392 | VW394 VW396 VW398

Tips
N, Due to the fixed address allocation of VWO for COTRUST's TD2X text display and SIEMENS'
‘@‘ TD200 text display panel, if you need to use both TD2X or TD200 and SM231 8Al modules in your
system, the SM231 8Al module cannot be installed in the first position (Slot 0), otherwise it will not
work properly.

2%7-1 SM231-1HF Analog Input Module Specification
physical characteristics

Dimensions (W x Hx D) 155 £ 00462

mm
weight 210¢g
Plug in I/O terminal no

Power consumption

Bus (5V DC) 87mA

L+ 30MA
L+voltage range 20.4~28.8V DC
power loss 1w

Analog input characteristics

Input points eight

Input type electric current

Range of measurement | 0~20mA; 4~20mA
Data Word Format 0~32000

resolving power 0.000625 mA (0~20mA); 0.0005mA (4~20mA)
measurement accuracy = 0.1%

Input impedance 250Q

Update time 100ms (8 channels)
Common mode voltage | 120V AC

Common mode rejection| 90dB, 60Hz @ DC
Input filtering attenuation| -3db @ 325 Hz

diagnosis

+24V DC power indicator light, on: module power supply is hormal,

Extinguish: The module has no power supply, and all channel data becomes
32766

The dip switch is set incorrectly, and all channel data becomes 32767

Diagnostic program

Isolation characteristics

On site side - Logic 500V AC
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On site side - DC 24V 500V AC

DC 24V - Logic 500V AC

Wiring diagram

= ey = i =

—
SENSESENEANESEININENSENENEN
[A+  A— B+ B- C+ C— D+ D— E+ E— T T ]

SM231 AI8x16Bit
CTH2 231-1HF32
[ ™M L+ T E+ F— G+ G— H+ H— ][ _Configuration |

AN O OO O|lgogoos

—C- = == <o r<n
24VDCH &

Range selection and software configuration

Range selection switch position

T1-0n
lo-of

Configuration

Range selection

The following table shows how to set the range of SM231 8Al module using DIP switch. Switches 1, 2,

and 3 can select the analog input range. All inputs are set to the same analog input range.
In the table below, ON is ON and OFF is OFF.
It should be noted that unused DIP switches SW4 to SW6 must be set to the OFF position.

DIP switch configuration for SM231-1HF

Unipolar
Full range input resolving power
SW1 SW2 SW3
OFF OFF 0-20mA 0.000625mA
OFF
OFF ON 4-20mA 0.0005mA

[Software Configuration]

For the SM231 8AIl x 16 bit analog input module, the reading is in VW instead of AIW, and the
corresponding address varies depending on the relative position of the module. The address calculation

formula is as follows:

X (VWXx)=slot number x 64+input channel number x 2

The slot number corresponds to the installation position of the module. The slot number of the first
expansion module adjacent to the CPU is 0, the slot number of the second expansion module is 1, and so
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on. There are a total of 8 input channels, from A to G, corresponding to numbers 0 to 7. The following
table is the address lookup table calculated based on the above formula.

Address Quick Search Table
Channel

VWX 0 Channel 1| Channel 2  Channel 3 Channel 4 Channel 5 Channel 6 | Channel 7
Slot 0 VWO VW2 VW4 VW6 VW8 VW10 VW12 VW14
Slot 1 VW64 VW66 VW68 VW70 VW72 VW74 VW76 VW78

Slot 2 VW128 | VW130 VW132 VW134 | VW136 VW138 VW140 VW142
Slot3 | VW192 | VW194 VW196 VW198 | VW200 VW202 VW204 VW206
Slot4 | VW256 | VW258 VW260 VW262 | VW264 VW266 VW268 VW270
Slot 5 VW320 | Vw322 VW324 VW326 | VW328 VW330 VW332 VW334
Slot6 | VW384 | VW386 VW388 VW390 = VW392 VW394 VW396 VW398
Tips
Y Due to the fixed address allocation of VWO for COTRUST's TD2X text display and SIEMENS'
‘@‘ TD200 text display panel, if you need to use both TD2X or TD200 and SM231 8Al modules in your
system, the SM231 8Al module cannot be installed in the first position (Slot 0), otherwise it will not
work properly.

SM231-5HF specification

physical characteristics

Dimensions (width x height x

71.3 x 96 x 62
depth) mm

24V power indicator light, on: indicates normal power supply, off: indicates

LED indicator light .
power failure

Power loss

+5V DC consumption current| 87mA

L+ 50mA
L+coil voltage range 20.4 ~28.8V DC
power loss 2.5W

Analog input characteristics

Input points eight

Isolation (between site and

N Optocoupler isolation
logic circuit) P P

Input type Differential input, can select two channels for current

Range of measurement

Voltage input (unipolar) 0~10V, 0~5V
Voltage input (bipolar) + 2.5V (channels 0-7)
electric current 0~20mA (channels 6-7)

Data Word Format
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Unipolar, full range
Bipolar, full range
Input resolution
Voltage input (unipolar)

Voltage input (bipolar)

Analog to digital conversion
time

Eight channel conversion
time

Common mode rejection

Common mode voltage
Input impedance

Maximum input voltage
Maximum input current
Resolution of A/D converter
measuring principle
measurement error
Isolation (from site to logic)

Analog input addressing

Wiring diagram

0~32000

-32000 ~ 32000

2.5mV (0-10V range). 1.25mV (0-5V range)

2.5mV (£ 5V range). 1.25mV (£ 2.5V range)

About 10ms

100ms

40dB, DC - 60Hz

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

Voltage: = 2M Q
Current: 250 Q

30V DC

32mA

Monopolar: 12 bits. Bipolar: 11 bits+sign bit
successive approximation

0.5% (maximum)

500V AC

AIW addressing

SM231 high-precision analog input module (CTH2 231-5HF32)

BEMA
= = EeEh

= ==

SISISESISESISISESISESIS|

ICA+ __A— B+
|

C+ _C-— D+

D— E+ — F+ F— |
|

SM231AI8X 12 Bit
CTH2 231-5HF32

|| L+ T G+  G— H+

H— ] Gain Configuration

m®®®®®®® D l'|:||:||:||:||:||:|

24VDCHL B B EMA

- T =l e

In the above figure, unused inputs such as F+and F - are short circuited.

Range selection and software configuration

Range selection switch position
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ST
[o)e)
E-

M Configuration

Range selection

The following table shows how to set the range of SM231 8Al module using DIP switch. Switches 3, 4,
and 5 select the analog input range, use switches 1 and 2 to select the current mode input, and when
switch 1 is ON, select the current input mode of channel 6. Select voltage mode when OFF. When switch
2 is ON, select the current input mode of channel 7. Select voltage mode when OFF.

DIP switch configuration for SM231-5HF

Unipolar
Full range input
SW3 Sw4 SW5
ON OFF ON 0-10Vv
0-5vV
ON ON OFF
0-20mA
Bipolar
Full range input
SW3 SW4 SW5
OFF OFF ON 15V
OFF ON OFF 2.5V

Specification for Analog Output Module
Specification for Analog Output Module
characteristic SM232:2 AQ x 12 bits

Order number CTH2 232-0HB32

physical characteristics

Dimensions  (width X 46 x 96 X 62mm

height x depth)

LED indicator light 24V power indicator light, on: normal power supply, off: power failure
Power loss

+5V DC consumption 87mA

current

L+ 61mA

L+coil voltage range 20.4~28.8V DC
power loss 2W
Analog output characteristics

Output points two

Isolation  (analog t
digital)

315

resolving power

2.5mV
1.25mV

5uA

resolving power

2.5mvV

1.25mV

SM232:4 AQ x 12 bits

CTH2 232-0HD32

71.3 x 96 x 62mm

0 Optocoupler isolation: 500V AC, lasting for 1 minute
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Output range

Voltage output +10V
Current output 0~20mA
Output resolution

Voltage output 12 digits
Current output 11 people

Data Word Format

Voltage output -32000 ~ +32000

Current output 0~32000

measurement error Typical scenario: Full range = 0.5%. Worst case scenario: + 2% of full scale
Stable time

Voltage output 100us

Current output 2ms

Maximum Drive @ 24V User Power Supply
Voltage output Minimum 5000 Q
Current output Maximum 500 Q
Wiring diagram

SM232 Analog Output Module (CTH2 232-0HB32)

V Load
I Load
V Load
I Load

SESENMEISESESES

[ Mo Vo 10

1 o |
SM232 AQ2X 12 Bit

CTH2 232-0HB32

[ M L+ 1 ° ° 0 e |
SESEANMINEASENES
L] L

24VDCH iR

SM232 Analog Output Module (CTH2 232-0HD32)
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V Load
| Load
V Load
I Load
V Load|
| Load
V Load
| Load

[Fo0o0o00000 09|

CTH2 232-0HD32
|
0 e |

[ L+ I D ° D D D ° °
[Fecoc0000c000 60|
24VDCH R
Output data format
MSB LSB
15 14 3 2 0
o] BR(E1 26 [oJo o]
B R HEUEAE
MSB LSB
15 4 3 0
| SiEE1 2 [ T T T ]
B HEUREAE
Tips
N, The 12 bit reading of a digital to analog converter (DAC) has a left end aligned output data format,

‘@‘ with the most significant bit being the sign bit (O represents a positive humber). Before loading the
data into the DAC register, four consecutive Os are truncated and do not affect the output signal
value.

Specification for Analog Input/Output Modules

Specification for Analog Input/Output Modules

physical characteristics

Dimensions (width X
height x depth) mm

LED indicator light

71.3 x 96 x 62

24V power indicator light, on: indicates normal power supply, off: indicates power

failure
Power loss
+5V DC consumption 87mA
current
L+ 48mA

L+coil voltage range | 20.4 ~28.8V DC
power loss 2W
Analog input characteristics

Input points four

Isolation (between site

and logic circuit) Optocoupler isolation: 500V AC, lasting for 1 minute

Input type Differential input

Range of measurement
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Voltage input
(unipolar)

Voltage input (bipolar) |+10V, +5V, #2.5V, *1V, *500mV, *#250mV, *100mV, +50mV, +25mV

0-10v, 0-5v, 0-1Vv, 0-500mV, 0-100mV, 0-50mV

Current input 0~20mA

Data Word Format

Unipolar, full range 0~32000

Bipolar, full range -32000~32000

Input resolution

Voltage input (unipolar) | 2.5mV (0-10V range). 1.25mV (0-5V range)
Voltage input (bipolar) |2.5mV (£ 5V range). 1.25mV (x 2.5V range)

Current input 5 p A (0-20mA range)

Analog to digital
conversion time
Analog input response

Less than 300 u s

time 1.5ms
Common mode
rejection 40dB, DC~60Hz

Common mode voltage | Signal voltage+common mode voltage (must be less than or equal to 12V)
Input impedance Not less than 10M Q
Maximum input voltage | 30V

Maximum input current | 30mA

Resolution of A/

D .
converter 12 dlgItS

Analog output characteristics

Output points one
Voltage output +10V
Current output 0~20mA

Output resolution
Voltage output 12 digits
Current output 11 people

Data Word Format

Voltage output -32000 ~ +32000
Current output 0~32000
accuracy

Voltage output
Typical scenario: Full range = 0.5%, worst-case scenario: Full range + 2%
Current output

Stable time
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Voltage output 100us

Current output 2ms

Maximum Drive @ 24V User Power Supply

Voltage output Minimum 5000 Q

Current output Maximum 500 Q

Wiring diagram

SM235 Analog Mixed Input/Output Module (CTH2 235-0KD32)

HBRMAGR
BEMASR
—
[Focoo 0000007
!| RA A+ A— RB B+ B— RC C+ C— RD D+ D— |!
SM235 Al4/AQ1X 12 Bit
CTH2 235-0KD32
= L+ < MO VO 10 ][ Gain Offest Configuration |
m® SISISISIS | ERE
24VDCH,R

Calibration, Range and Gain Selection

Calibration and Range Selection Switch Position

i e EE

DIP ON¢

M Configuration

<+ >
T
00
E=]

[Input Calibration]

Due to the impact of calibration adjustments on the operational amplifier after simulating multiple switches,
it will affect all user input channels. In addition, due to the possible differences in the component
parameters of each input channel before the multi way switch, even after calibration, there may be slight
differences in the readings of the same input signal on different channels.

The input has been filtered internally in the module, and the measurement results are relatively stable. If
better performance parameters are required, the analog input filter for all inputs of the module can be
activated. When calculating the average value, select a sampling frequency of 64 or more.

The calibration steps are as follows:

1) Cut off the external power supply of the module and configure DIP switches to select the desired input
range.

2) Connect the CPU and module power of the PLC system and wait for more than 15 minutes.

3) Apply a zero value signal to one input of the module using a transmitter, a voltage input source, or a
current input source.

4) Read the measurement value of the input terminal in the CPU.

5) Adjust the OFFSET potentiometer until the reading is zero, completing the zero calibration.
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6) Next, input a full-scale value signal at the input terminal and read the measurement value reading from
the CPU.

7) Adjust the GAIN potentiometer until the reading is 32000.

8) If necessary, repeat steps 3-7.

Range and gain selection

Tables 3-20 and 3-21 show how to set the SM235 module using DIP switches. Switches SW1 to SW6
allow for the selection of analog input range and resolution. All inputs are set to the same analog input
range and format. Table 3-22 shows how to select single/bipolar (SW6), gain (switches SW4 and SW5),
and attenuation (switches SW1, SW2, and SW3). In the following table, ON is ON and OFF is OFF.

DIP switch configuration for SM235-0KD (unipolar)

Uinifgeler . resolving
Full range input
swi Sw2 sw3 SW4  SW5 SW6 power
ON OFF OFF ON OFF ON 0~50mV 12.5pV
OFF ON OFF ON OFF ON 0~100mV 25uV
ON OFF OFF OFF ON ON 0 ~500mV 125pV
OFF ON OFF OFF ON ON 0~1v 250pV
ON OFF OFF OFF OFF ON 0~5v 1.25uV
ON OFF OFF OFF OFF ON 0~20mA 5pA
OFF ON OFF OFF OFF ON 0~10Vv 2.5mVv
DIP switch configuration for SM235-0KD (bipolar)
Bipolar .
Full range input eyl

swi SW2 SW3  SW4  SW5  SW6 power
ON OFF OFF ON OFF OFF +25mV 12.5pV
OFF ON OFF ON OFF OFF +50mVv 25uV
OFF OFF ON ON OFF OFF +100mV 50pVv
ON OFF OFF OFF ON OFF +250mV 125uV
OFF ON OFF OFF ON OFF +500mV 250pVv
OFF OFF ON OFF ON OFF 1V 500pV
ON OFF OFF OFF OFF OFF +2.5V 1.25mV
OFF ON OFF OFF OFF OFF 5V 2.5mVv
OFF OFF ON OFF OFF OFF 10V 5mV

SM235-0KD Single/Bipolar, Gain and Attenuation Switch Configuration
SM235 switch

Single/Bipolar Gain Attenuation
SW1 SW2 SW3 SW4 SW5 SW6 Selection selection selection
ON Unipolar
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- | OFF Bipolar
- | OFF  OFF - x1
- | OFF | ON x10
ON OFF | - x100
- ON ON nothing
int
ON | OFF OFF —  — - zero pomn
eight
OFF ON | OFF - - zero point four
OFF | OFF ON zero point two
Input data format

MSB LSB

15 14 2 0

o | BRME 2 lolo]o]

R MEERE

MSB LSB

15 4 _3 0

| BR(E 126 I T 7 T 1

AR M2
Tips

The 12 bit reading of an analog-to-digital converter (ADC) has a left end aligned data format. The
most significant bit is the sign bit (O represents a positive number). For unipolar format, three
consecutive Os result in a data word change of 8 units for every 1 unit change in ADC count value.
For bipolar format, four consecutive Os result in a data word change of 16 units for every 1 unit
change in ADC count value.

Output data format

MSB LSB

15 14 2
o | BE(E1 26 [oJo o]

R HEREE

MSB LSB

15 3 0
| HiEE1 26 I 1T 1 T |

BB R HEURE T
Tips
NI The 12 bit reading of a digital to analog converter (DAC) has a left end aligned output data format,

with the most significant bit being the sign bit (O represents a positive number). Before loading the
data into the DAC register, four consecutive Os are truncated and do not affect the output signal
value.

_@_

7.6.3 Specification for Temperature Measurement Module

M226ES supports a mixed temperature input module, with specific information as follows:

Ordering data for mixed temperature input module

Specification parameters Order number

SM231 thermistor temperature input module, 2-point RTD, isolated 16 bit precision CTH2 231-7PB32
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SM231 thermistor temperature input module, 4-point RTD, isolated 16 bit precision | CTH2 231-7PC32

SM231 thermocouple temperature input module, 4-point TC, J/K/R/SIT/EIN,
isolated 16 bit precision

SM231 thermocouple temperature input module, 8-point TC, J/K/R/S/T/EIN,
isolated 16 bit accuracy

SM231 hybrid temperature input module, 2NTC/PT100, 2-point 0-20mA current or +
5V, + 10V, 0-10V, 0-5V voltage input, isolated 16 bit precision

SM231 thermistor temperature input module, BNTC/PT100, isolated 16 bit precision| CTH2 231-7NF32

CTH2 231-7PD32
CTH2 231-7PF32

CTH2 231-7ND32

Specification for Thermal Resistance Measurement Module
RTD Module Technical Specification
characteristic SM231: 2AIXRTD SM231: 4AIXRTD

Order number CTH2 231-7PB32 CTH2 231-7PC32

physical characteristics

Dimensions  (width X

height x depth) 71.3 x 96 x 62mm
24V DC power indicator light, ON=no error, OFF=no 24V DC power supply.

LED indicator light SF indicator light, ON=module failure. Flashing=Over range or disconnected,

OFF=No error

Power loss

+5V  DC consumption

current 87mA

L+ 34mA

L+coil voltage range 20.4 ~28.8V DC
power loss 1.7W

Input characteristics
Input type Module reference grounding thermistor

Input points two four

Thermal resistance type (choose one): Pt-100 Q, 200 Q, 500 Q, 1000 Q
(a=3850ppm, 3920ppm, 3850.55ppm, 3916ppm, 3902ppm)

Pt-10000Q (a=3850ppm)

Input Range Cu-9.035Q (a=4720ppm)
Ni-100Q, 120Q, 1000Q (a=6720ppm, 6178ppm)
R-150Q, 300Q, 600Q
Pt-100Q, 200Q, 500Q, 1000Q: -200°C ~850°C
Pt-10000Q: -200°C ~ 600°C

Temperature NI-0.00672: -80°C ~260°C

measurement range NI-0.006178: -60°C ~ 300°C

Cu-0.004270: -200°C~260°C

If the measurement result exceeds the range, an error will be reported. Please
refer to Table 3-25 for diagnostic detalils.

quarantine
From site to logic 500V AC
On site to 24V DC 500V AC
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24V to Logic 500V AC

Common mode input
range (input channelto |0
input channel)

Common mode rejection > 120dB@120V AC
Sampling characteristics

Temperature resolution | 0.1°C/0.1°F

Voltage resolution 15+symbol bit

measuring principle 2-A

cMhoail::glsl)deate time (all 425ms 825ms
t-l;::aes:fnnsgc:r of the wire to Maximum 100 meters

Wire circuit resistance 20 Q, copper wire type 2.7 Q

Noise suppression 85dB@ 50Hz/60Hz/400Hz

Data Word Format

Input impedance >10MQ

Maximum input voltage | 30V DC (detection), 5V DC (source)
resolving power 15 bits+symbol bit

Input filtering attenuation | -3dB@21kHz

Basic error 0.1% FS (resistance)
Repeatability 0.05% FS

Analog input addressing .
method AIW addressing

Wiring diagram
SM231 thermistor input module 2Al x RTD (CTH2 231-7PB32)

RTD RTD
C ] Cn

|
[Foo0oo 0000000

(——— = T T 1
+24 SF SM231AI2XRTD

. VDC CTH2 231-7PB32

I ™ L+ L L L L L 1] Configuration |

EISISISIS [
Dl

24VDCHLE

SM231 thermistor input module 4Al x RTD (CTH2 231-7PC32)
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RTD

[c

QO

SESESESENININENY

A+ A— ct c—|
+24 SF SM231AI4XRTD
VDC CTH2 231-7PC32

d— ][

Configuration

PlIZIEIEIEIEIEIEIEII

=
24VDCHLE ﬁ

Diagnostic information of thermistor module

Error Type

Channel data

No module power thirty-two thousand seven

supply hundred and sixty-six
32767 (positive
; calibration)
Broken wire -32768 (negative
calibration)
32767 (positive
Exceeding the calibration)
temperature range -32768 (negative
calibration)

SF indicator indziggtor Range
light light status bit
Extinguish Extinguish 0
twinkle light up one
twinkle light up one

24\ power
supply failure

one

<Note>The range status bit is a bit in the module error register byte. You can check SMB8-21 according
to the module order to query the corresponding module error code.

SMB8-21 diagnostic information

SMB8

SMB9

SMB10

SMB11

SMB12

SMB13

SMB14

SMB15

SMB16

SMB17

SMB18

SMB19

SMB20

SMB21
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Module 1 Identification Register
Module 1 Error Register
Module 2 Identification Register
Module 2 Error Register
Module 3 Identification Register
Module 3 Error Register
Module 4 Identification Register
Module 4 Error Register
Module 5 Identification Register
Module 5 Error Register
Module 6 Identification Register
Module 6 Error Register
Module 7 Identification Register

Module 7 Error Register
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Wiring between RTD and sensor

1 [

] o

O - M 3

o~ L+ £

24

Internal Supply ~ 3 a

—

— 4 &
= .
]
7

hultiplexar

ADC

huttiplexer

—

fignal Connector

A
— ;
UE 7

N

Isolation

Configuration Switches 4
3
2
1

{most accurate)

hfcro-PLC %-04.. SF
and backplane .
bus interface %\\ 24
Motes: A and B referto senzor; 3 and b refer to source.
A+ Zensar +
. A- Zensor -
RTD 4 wire

a+ Sensor +

&- Sensar -

RTD 3 wire

A+ Senzor +

A- Sensor -

&+ Sensar +

RTD
G
O Rz RID

a- Sensar -
If Ry =R3, error is minimal

RTD 2 Wire
{least accurate

A+ Sensor +

Set switch to dwire mode

A~ Senzor -

a+ Senzor +

a- Sensar -

Ryy + R =Error

Users can directly connect the thermistor sensor to the SM231 thermistor module or use an extension
wiring method. The best noise resistance can be achieved by using shielded wires. If users use shielded
wires, they should be connected to the 1 to 4-pin grounding points of the signal connector. The grounding
point is shared with pins 3 to 7 of the power connector. If some thermal resistance input channels are not
in use, users should connect a resistor to the unused input channel to prevent errors caused by floating

Motes: Arefers to sensor; @ refers to source

input signals from affecting the erroneous display of effective channels.

The user needs to connect the power supply to pins 1 and 2 of the power connector.
connect pin 3 of the power connector to the nearby chassis ground. Users can choose one of three wiring
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methods to connect the thermistor module to the sensor. The highest accuracy is the 4-wire connection
method, and the lowest accuracy is the 2-wire connection method. It is recommended to use the 2-wire
connection method only when users do not care about wire errors in their applications.

[ Select type of thermistor ]

The SM231 thermistor module enables PLC to easily connect with various thermistor sensors. Users can
select the type of thermal resistor, wiring method, measurement unit, and direction of open circuit fault
through DIP switches. All thermal resistors connected to the same module must be of the same type.

The DIP selection switch is located at the bottom right of the module, as shown in the following figure. To
activate the DIP switch settings, the user needs to power off the PLC or 24V power supply before
powering it on again.

COEREERE

12 3 456 78

~ DIP ONt

V/ Configuration

00
=35

+— >
o -

SM231 Thermistor Module DIP Switch Configuration

Thermal resistance type Sw1i SW2 SW3 SwW4 SW5
100 Pt 0.003850 (Default) 0 0 0 0 0
200Q Pt 0.003850 0 0 0 0 one
500Q Pt 0.003850 0 0 0 one 0
1000Q Pt 0.003850 0 0 0 one one
100Q Pt 0.003920 0 0 one 0 0
200Q Pt 0.003920 0 0 one 0 one
500Q Pt 0.003920 0 0 one one 0
1000Q Pt 0.003920 0 0 one one one
100Q Pt 0.00385055 0 one 0 0 0
200Q Pt 0.00385055 0 one 0 0 one
500Q Pt 0.00385055 0 one 0 one 0
1000Q Pt 0.00385055 0 one 0 one one
100Q Pt 0.003916 0 one one 0 0
200Q Pt 0.003916 0 one one 0 one
500Q Pt 0.003916 0 one one one 0
1000Q Pt 0.003916 0 one one one one
100Q Pt 0.00302 one 0 0 0 0
200Q Pt 0.003902 one 0 0 0 one
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500Q Pt 0.003902 one 0 0 one 0
1000Q Pt 0.003902 one 0 0 one one
retain one 0 one 0 0
100Q Ni 0.00672 one 0 one 0 one
120Q Ni 0.00672 one 0 one one 0
1000Q Ni 0.00672 one 0 one one one
100Q Ni 0.006178 one one 0 0 0
120Q Ni 0.006178 one one 0 0 one
1000Q Ni 0.006178 one one 0 one 0
10000Q Pt 0.003850 one one 0 one one
10Q Cu 0.004270 one one one 0 0
150Q FS Resistance one one one 0 one
300Q FS Resistance one one one one 0
600Q FS Resistance one one one one

Wire breakage detection calibration direction, measurement unit, and thermal resistance wiring

configuration
Measurement

SW6 Calibration direction SW7 a SwW8 Wiring method
Positive calibration S :
0 (+3276.7 degrees) 0 Celsius (°C) 0 3 lines
Negative calibration (- o o w

one 3276.8 degrees) one Fahrenheit (°F) one 2-wire or 4-wire
Specification for Thermocouple Measurement Module
SM231 Thermocouple Input Module Specification
Specification project SM231: 4AIXTC SM231: 8AIXTC

physical characteristics

Dimensions (width x height 71.3 x 96 x 62
x depth) mm

24V DC power indicator light, ON=no error, OFF=no 24V DC power supply.
LED indicator light SF indicator light, ON=module failure. Flashing=Over range or

disconnected, OFF=No error

Power loss

+5V DC consumption 87mA

current

L+ 30mA

L+coil voltage range 20.4 ~28.8V DC

power loss 1.7wW

Input characteristics

Input type Suspension type thermocouple
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Input points four eight

Thermocouple type (choose one): S, T, R, E, N, K, J

Voltage range:+/-80mV

If the measurement result exceeds the range, an error will be reported.
Please refer to Table 3-25 for diagnostic details.

Input Range

Isolation characteristics

From site to logic 500V AC
On site to 24V DC 500V AC
24V to Logic 500V AC

Common mode input range
(input  channel to input 120V AC
channel)

Common mode rejection > 120dB@120V AC

Sampling characteristics

Temperature resolution 0.1°C/0.1°F

Voltage resolution 15+symbol bit

Conversion principle Z-A

(I\:/Ih%dnunlgls)update time (all 425ms 825ms
'Sl'gssléarngth of the wire to the Maximum 100m

Wire circuit resistance Maximum 100 Q

Noise suppression 85dB@ 50Hz/60Hz/400Hz
Data Word Format Voltage: -27648~+27648
Input impedance >1MQ

Maximum input voltage 30v DC

resolving power 15+symbol bit

Input filtering attenuation -3dB@ 21kHz

Basic error 0.1% FS (voltage)
Repeatability 0.05% FS
Cold junction error +1.5°C

Analog input

addressing . .
method AIW addressing VW addressing

Wiring diagram
SM231 thermocouple input module (CTH2 231-7PD32) x 4TC
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TC
NN ANA
C ) C ) ( ) C ) . |
[Fooooc0000000
A A= B+ B- C+ C— D+ D— =+ I L L ]
+24 SF SM231 Al4XTC
VvbC CTH2 231-7PD32
= L+ T T T I T ][ Configuration |
[SS S0 © 0O Oljmarrarss
24VDCH &

SM231 thermocouple input module (CTH2 231-7PF32) x 8TC

TC

+ - +

- - - +

C ) C

2NN AN N AN

- +* -

) ( ) C

Yy D

[coo

S0 0000000

C D

A+ A— B+

E —|

+24 SF
VvDC

SM231 AI8XTC
CTH2 231-7PF32

= L+ I

G+ G— H+

H— |[_Configuration |

[So e

© O

O O Oligoooog

Hy, =

+
24VDCH iR

C ) C ) C )

+ - - -

) VAR V4

¥ -

N

TC

Diagnostic information of thermocouple module

Error Type Channel data  indicator indicator Etzrt]l?:bit 24V power supply failure
light light
No module thirty-two  thousand
seven hundred and Extinguish | Extinguish 0 one
power supply Sixty-six
32767 (positive
; calibration) . .
Broken wire 32768 (negative twinkle light up one 0
calibration)
. 32767 ositive
Exceeding the calibration) ® . .
:glr“:\p:rature 32768 (negative twinkle light up one 0
9 calibration)

SF 24V

<Note>The range status bit is a bit in the module error register byte. You can check SMB8-21 according

to the module order to query the corresponding module error code.

SMB8-21 diagnostic information

Module 1
Identification
Register
Module 2
Identification
Register
Module 3
Identification
Register
Module 4
Identification
Register

SMB8/SMB9

SMB10/SMB11

SMB12/SMB13

SMB14/SMB15
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Module 5
Identification SMB16/SMB817
Register
Module 6
Identification SMB18/SMB819
Register
Module 7
Identification SMB20/SMB21
Register
EZMEBABBRNRETERE (°C) fEHRE
HIEF
(1M EF17=0.1°C) e SN HKAK HKAEIT HKAE HKER,S HKAIN +80mV
+E | SE
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
: : OF
27649 6C01 80.0029mV|
27648 6C00 1 80mVv
17680 4510 1 1768.0°C
13720 3598 1372.0°C 1
N N ﬁﬂj?—é@
13000 32C8 1 1300.0°C 1300.0°C NF
12000 2EEO 1200.0°C
: : 1
10000 2710 T 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
: : KT e
-500 FEOC -50.0°C
-1500 FA24 -150.0°C 1
-2000 F830 EFBE | -2000°C
-2100 F7CC -210.0°C
: : EFeE
-2550 F60A -255.0°C  -255.0°C
: : KFeE ETFEE
-2700 F574 ! -270.0°C__ -270.0°C -270.0°C -270.0°C
-27648 9400 ! ! ! l -80mV
-27649 93FF -80.0029mV
N N UF
-32512 8100 -94.071mV
# # ! !
-32768 8000 <-210.0°C| <-270.0°C| <-270.0°C | <-270.0°C | <-50.0°C | <-270.0°C | <-94.07mV/| U¥F
L2 CENEE S0.1% 50.3% S0.6% S0.1% 50.6% S0.1% S0.1%
BEESHIMENSEEE) | S1.5°C | S1.7°C S1.4°C S1.3°C §83.7°C S1.6°C S0.10°C
RitiRE S1.5°C S1.5°C S1.5°C S1.5°C S$1.5°C S$1.5°C NA
*OF =Lt OR=EHEE NR=ZEBHE VR={ETBE UF=Tii
1 RRMB R FIZEENFHERENEN S8R EH LiEHE |, 32767 (10x7FFF)
| F=—rC 2=\ T A IO A= T N LB NE ES A S N B A LT L I NNT7LrO [ N..OoNNN \

Switch configuration and software configuration

Figure 4-16 Measurement Range of Thermocouple

e DIP switch configuration

The SM231 thermocouple module provides a convenient, isolated interface for seven types of
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thermocouples: J, K, E, N, S, T, and R. It also allows for the connection of small analog signals (+ 80mV
range), and all thermocouples connected to the module must be of the same type, preferably using
isolated thermocouple sensors.

The thermocouple module requires users to select the type of thermocouple, wire breakage inspection,
measurement unit, cold junction compensation, and open circuit fault direction through DIP switches.
Users can easily make the above selections through the configuration DIP switch located at the bottom of
the module (as shown in the figure below).

For the SM231 4TC module, SW1-SW3 are used to select the thermocouple type, SW4 is not used
(required to be set to the OFF position), SW5 is used to select the wire breakage detection direction, SW6
is used to select whether to perform wire breakage detection, SW7 is used to select the measurement unit,
and SW8 is used to select whether to perform cold junction compensation.

COEREERE

12 3 456 78

< DIP ON't

J

V/ Configuration

00
=35

+— >
o -

For the SM231 8TC module, SW1-SW3 are used to select the thermocouple type, SW4 is used to select
the wire breakage detection direction, SW5 is used to select the measurement unit, and SW6 is used to
select whether to perform cold junction compensation. And whether to perform wire breakage detection is
fixed to yes, without the need for user settings.

M Configuration

In order for the DIP switch settings to take effect, the user needs to power off and then power back on the
PLC and/or user's power supply.

Thermocouple module DIP configuration:

Thermocouple type SW1 SW2 SW3
J (default) 0 0 0
K 0 0 one
T 0 one 0
E 0 one one
R one 0 0
S one 0 one
N one one 0
+/- 80mV one one one

Other characteristics of SM231 thermocouple module
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project SM231 4TC SM231 8TC
Select project SWIFC.h set up SWIFC.h set up
position position
0: Positive calibration 0: Positive calibration (+3276.7
Wire breakage SW5 (+3276.7 degrees) Sw4 degrees)
detection direction 1: Negative calibration 1: Negative calibration (-3276.8
(-3276.8 degrees) degrees)
Whether to perform
wire breakage SW6 |0: Yes, 1: No Fixed for wire breakage detection
detection
Selection of 0: Celsius, 1 ) . ] .
measurement units SW7 Eahrenheit SW5 0: Celsius, 1: Fahrenheit
Whether to perform
cold end SW8 |0:Yes, 1:No SW6 0: Yes, 1: No

compensation
e Software configuration
For the SM231 8Al x TC thermocouple input module, the reading is in VW instead of AIW, and the

corresponding address varies depending on the relative position of the module. The address calculation

formula is as follows:
X (VWXx)=slot number x 64+input channel number x 2

The slot number corresponds to the installation position of the module. The slot number of the first
expansion module adjacent to the CPU is 0, the slot number of the second expansion module is 1, and so
on. There are a total of 8 input channels, from A to H, corresponding to numbers 0 to 7. The following
table is the address lookup table calculated based on the above formula.

Address Quick Search Table
Channe/ Channe Channe Chann Channe Channel Channel
Channel 6

Wxx | o 11 12 el 3 14 5 7
Slot 0 VWO | VW2 VW4 VW6 VW8 = VW10 = VW12 VW14
Slot 1 VW64 VW66 VW68 VW70 VW72 VW74 = VW76 VW78

Slot 2 VW128 | VW130 VW132 | VW134 VW136 VW138 | VW140 VW142
Slot 3 VW192 | VW194 VW196  VW198 VW200| VW202 | VW204 VW206
Slot 4 VW256 | VW258 | VW260  VW262 VW264| VW266 | VW268 VW270
Slot 5 VW320 | VW322 | VW324  VW326 VW328 | VW330 | VW332 VW334
Slot 6 VW384 | VW386  VW388 VW390 VW392| VW394 | VW396 VW398

Tips
NI Due to the fixed address allocation of VWO for COTRUST's TD2X text display and SIEMENS'
‘@‘ TD200 text display panel, if you need to use both TD2X or TD200 and SM231 8Al modules in your
system, the SM231 8Al module cannot be installed in the first position (Slot 0), otherwise it will not
work properly.

Specification for Hybrid Temperature Input Module
CTH2 231-7ND32 module specification

The SM231 NTC mixed analog input expansion module is an analog expansion module for PLC, providing
4-channel analog acquisition. Two channels are used to connect thermistor NTC temperature sensors or
thermistor PT100 temperature sensors, and the other two channels are used to collect voltage/current
signal inputs. The input accuracy (including sign bits) of all channels is 16BIT. Mainly used in sterilization
equipment or central air conditioning equipment where both temperature measurement and pressure
signal measurement are required.
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SM231-7ND Module Technical Specification
Order number CTH2 231-7ND32

physical characteristics

Dimensions (width x height x

71.3 x 96 x 62
depth) mm

24V DC power indicator light, ON=no error, OFF=no 24V DC power supply.
LED indicator light SF indicator light, ON=module failure. Flashing=Over range or
disconnected, OFF=No error

Power loss

+5V DC consumption current| 87mA

L+ 60mA

L+coil voltage range 20.4~28.8V DC
power loss 1.7wW

Input signal

Thermal resistance type (choose one):

Pt-100 (3850ppm, 3920ppm, 3850.55ppm, 3916ppm, 3902ppm)
NTC (R25=10kQ/B=3950, R25=10kQ/B=3435)

Pt-100: -50°C ~850°C

NTC (R25=10k, B=3950) : -40°C~120°C

NTC (R25=10k, B=3435) : -40°C ~150°C

Thermistor/Thermistor Input
Range

Temperature measurement

range If it exceeds the measurement range, an error will be reported. For
diagnostic details, please refer to Table 3-25

Voltage input ov~5V, 0V~10V, 5V, 10V

Current input 0~20mA

Input points 2PT100/2NTC and 2Al

Isolation characteristics

From site to logic 500V AC
On site to 24V DC 500V AC
24V to Logic 500V AC

Common mode rejection > 120dB@120V AC

Sampling characteristics

Temperature resolution 0.1°C/0.1°F
Voltage resolution 15 bits+symbol bit
Conversion principle 2-A
Module u [ Il
pdate time (a 425ms
channels)
The length of the wire to the .
Maximum 100m
sensor
Wire circuit resistance Maximum 20 Q
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Noise suppression 85dB@50Hz /60Hz/400Hz
Temperature (NTC: R25=10k Q, B=3950k): -400~1200 (limited to channels
1 and 2 only)
Temperature (NTC: R25=10k Q, B=3435k): -400~1500 (limited to channels
Data Word Format 1 and 2 only)

Temperature (PT100): -500~2000 (limited to channels 1 and 2 only)
Voltage/Current: Unipolar 0-32000, Bipolar -32000-+32000 (limited to
channels 3 and 4 only)

Input impedance Voltage input>10M Q. Current input=250 Q. NTC input>10M Q
Maximum input voltage 30V DC (detection), 5V DC (source)

resolving power 0.1°C/0.1°F

Input filtering attenuation -3dB@21kHz

Basic error 0.1% FS (resistance)

Repeatability 0.05%FSs

Analog input addressing

method AIW addressing

application environment
Working temperature: 0-55 °C for horizontal installation, 0-45 °C for vertical installation

m Working humidity: 95% non condensing humidity

usage method
The SM231 NTC module is used to expand the analog measurement capability of PLC and is connected
to the CPU module through a bus interface.

SM231-7ND module configuration settings

Input type SwW1 SW2 SwW3 SwW4 SW5
Channels 1 and 2 are valid Channels 3 and 4 are effective

100 Q PT0.003850 (factory 0 0 0 ) .
setting)
100QPT0.003920 0 0 one - -
100QPT0.00385055 0 one 0 - -
100QPT0.003916 0 one one - -
100QPT0.003902 one 0 0 - -
NTC: R25=10kQ, B=3950k one 0 one - -
NTC: R25=10kQ, B=3435k one one 0 - -
Disable one one one - -
0-5V - - - 0 0
0 - 20mA - - - 0 0
0-10Vv - - - 0 one
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-10V - 10V - - - one 0
-5V - 5V - - - one one
Calibration direction (valid Measurement L.

SW6 for all channels) SW7 i SW8 Wiring method
Positive calibration (+3276.7 e .
0 degrees) 0 Celsius (°C) 0 3 lines
Negative calibration (-3276.8 Fahrenheit . .
one degrees) one C°F) one 2-wire/4-wire

[ Startup steps ]

1) Connect a 24V DC power supply to the L+and M terminals as shown in the wiring terminal diagram.

2) Connect to the CPU module through the extended 1/O bus.

3) Connect the CPU power supply and communication port.

4) Connect the input signal according to the wiring terminal diagram. The terminals of the idle channel
should be suspended, and the grounding terminal (EARTH) should be connected to the earth according to
the grounding specifications (single point grounding).

5) Configure the sensor type, calibration direction, etc. according to the configuration settings
requirements.

6) Turn on the power supply for the CPU and modules.

[ Get input value ]

[ ] Users can read 2-byte input data for each channel in user programs or programming monitoring
software (such as MagicWorks PLC software from our company or MicroWIN configuration software from
Siemens):

[ ] The NTC full-scale reading is -400~1200 (R25=10k B=3950), corresponding to a temperature

range of -40.0~120.0 °C. Or -400~1500 (R25=10k B=3435), corresponding temperature range: -

40.0~150.0 °C. The full range reading of PT100 is -500~2000, corresponding to a temperature range of -

50.0~200.0 °C. The return reading in case of over range or disconnection is determined by the calibration

direction configuration switch (-32768 or 32767).

[ ] The full-scale reading of voltage/current is -32000~32000, and it remains valid even beyond the
range of -32767/32765.

[ ] All channel readings without user power supply are 32766.

Wiring diagram
SM231 Hybrid Input Module (CTH2 231-7ND32)
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CTH2 231-7NF32 module specification

SM231-7NF module specification

project

Dimensions (W x H x
D)

LED indicator light

Power loss

+5V DC consumption
current

L+
L+voltage range
power loss

Input signal

Input type

Temperature
measurement range

Input points

Plug in 1/O terminal

Is the power supply
isolated

On site side - Logic
On site side - DC 24V

DC 24V Logic

Common mode
rejection

CTH2 231-7NF32

71.3 X 96 x 62mm

24V DC power indicator light, ON=24V DC power supply is normal, OFF=no
24V DC power supply.

SF indicator light, ON=module fault, flashing=out of range or disconnected,
OFF=no error.

87mA

32.5mA
20.4 ~28.8vV DC

1.8W

Pt100: a=3850PPm/3920PPM/3850.55PPM/3916PPM/3902PM
NTC: R25=10k/B=3950 or R25=10k/B=3435

Pt100: -50°C ~800°C

NTC (R25=10k/B=3950) : -40°C ~120°C

NTC (R25=10k/B=3435) : -40°C ~150°C

If it exceeds the measurement range, an error will be reported. Please refer to

Table 3-25 for diagnostic details.
8PT100/8NTC

yes
yes

500V AC
500V AC

500V AC

120dB@120V AC
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Sampling characteristics

Tempe.rature 0.1°C/0.1°F
resolution
measuring principle >-A
M | te ti
odule update time 825ms

(all channels)
Maximum cable length = 100m

Maximum cable loop

. 20Q
resistance
Noise suppression 85dB@50 /400Hz
Input impedance >1kQ
Measurement

! +0.3°C

accuracy
Wire breakage Pt100 detects 3 wires (NTC detects 2 wires), with a maximum detection time of
detection 3 minutes

Wiring diagram

SM231 temperature input module Pt100 (CTH2 231-7NF32)

PT100] PT100 PT100 PT100] PT100]

M®®®®®®®®®®®®®®®®w

|| A+ A— b+ C+ C— ct D+ D— d+ E+ E— e+t I I
SM231AI8XRTD

8 RTD #% 4 [&

CTH2 231-7NF32

SSISICISISISISISISISTS

[ o+ T Fr  F— Gr_G_ Bt m mr) LOO0O000]

PT100| PT100 PT10Q
[ S
24VDCHL R

CTH2 231-7NF32 PT1003% 4% &

SM231 Temperature Input Module NTC (CTH2 231-7NF32)

NTC NTC NTC NTC NTC

m®®®®®®®®®®®®®®®®®
|[EAa—A= B+ b+ C+ C— cf D+ D— d+r E+ E— et T T ]

8 RTD ## % [El

CTH2 231-7NF32

s
\®®®®®®®®®®®®Hﬁﬂﬂ

F+ f+ G+ G H¥ H— hi]

NTC NTC NTC
N
24VDCH &

CTH2 231-7NF32 NTC# 4 E
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SM231-7NF DIP switch configuration

Input type Sw1i SW2 SW3
100 Q Pt 0.003850 (default) 0 0 0
100Q Pt 0.003920 0 0 one
100Q Pt 0.00385055 0 one 0
100Q Pt 0.003916 0 one one
100Q Pt 0.00302 one 0 0
NTC R25=10k/B=3950 one 0 one
NTC R25=10k/B=3435 one one 0
Disable one one one
SW4 Calibration direction SW5 Measlzjr:ieiment SW6 Spare
0 I(Df;éti?\gejczlei:%r?etieosr)l 0 Celsius (°C) 0 No impact
one Negative calibration (- one Fahrenheit (°F) one No impact

3276.8 degrees)

software configuration

For the SM231 8AIl x 16 bit analog input module, the reading is in VW instead of AIW, and the
corresponding address varies depending on the relative position of the module. The address calculation

formula is as follows:

X (VWXx)=slot number x 64+input channel number x 2

The slot number corresponds to the installation position of the module. The slot number of the first
expansion module adjacent to the CPU is 0, the slot number of the second expansion module is 1, and so
on. There are a total of 8 input channels, from Ato G, corresponding to numbers 0 to 7. The following
table is the address lookup table calculated based on the above formula.

Address Quick Search Table

VWX Channel  Channel Channel Channel Channel Channel Channel 6 Channel 7
0 1 2 3 4 5
Slot 0 VWO VW2 Vw4 VW6 VW8 VW10 VW12 VW14
Slot 1 VW64 | VW66 | VW68 VW70 | VW72 @ VW74 VW76 VW78
Slot 2 VW128 & VW130 VW132 VW134 VW136 | VW138 | VW140 VW142
Slot 3 VW192 | VW194 | VW196 VW198 VW200 | VW202 | VW204 VW206
Slot 4 VW256 | VW258 | VW260 VW262 VW264 | VW266  VW268 VW270
Slot 5 VW320 | VW322 | VW324 | VW326 VW328 | VW330 | VW332 VW334
Slot 6 VW384 | VW386 | VW388 VW390 VW392 | VW394 | VW396 VW398
L. Tips

_@_

Due to the fixed address allocation of VWO for COTRUST's TD2X text display and SIEMENS'
TD200 text display panel, if you need to use both TD2X or TD200 and SM231 8Al modules in your
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system, the SM231 8Al module cannot be installed in the first position (Slot 0), otherwise it will not
work properly.

7.6.4 Specification for PID Control Module

M226ES supports PID control module, with specific information as follows:

Ordering data for PID control module

Specification parameters Order number

SM231 thermocouple PID module, 4-point J/K type, with intelligent PID,
isolated 16 bit accuracy
SM231 thermocouple PID module, 8-point J/K type, with intelligent PID,
isolated 16 bit accuracy
SM231, 8-channel current input, 0-20mA/4-20mA, with intelligent PID,
isolated 16 bit precision

CTH2 231-7TD32
CTH2 231-7TF32

CTH2 231-7HF32

[ Main Features ]

[ ] Bus, power supply, and channel are fully isolated, with high reliability and strong anti-interference
ability.

[ ] 16 bit sampling accuracy, using hardware filtering technology, resulting in more accurate and stable
measurement values.

[ ] The power supply has reverse protection and surge absorption functions, suitable for harsh
industrial environments.

[ ] Integrating advanced fuzzy logic control algorithms, it does not occupy CPU resources and can
achieve accurate temperature control without programming, with good dynamic performance.

[ ] PID control output can be PWM or analog, bipolar output, which can control heating and cooling.

[Usage Specification]

[ ] Insulated thermocouples should be used to achieve ideal anti-interference ability and improve
reliability.

[ ] The signal line should use shielded wire, which needs to be grounded at one end.

[ ] The grounding terminal of the module should be connected to the ground wire when the system is
well grounded, otherwise it will not be grounded.

] Please short-circuit unused channels to eliminate the disconnection fault alarm.

Technical Specification for SM231-7TD/7TF Thermocouple PID Module
characteristic SM231 4AIXTC PID SM231 8AIXTC PID

Order number CTH2 231-7TD32 CTH2 231-7TF32

physical characteristics

Dimensions (width x height 71.3 x 96 x 62mm 713 x 96 x 62mm
x depth)

24V DC power indicator light, ON=no error, OFF=no 24V DC power supply.
LED light indication SF indicator light, ON=module fault, flashing=out of range or disconnected,

OFF=no error

Power loss
+5v  DC ti

consumption 87mA 87TmA
current
L+current 34mA 39mA
L+coil voltage range 20.4~28.8V DC
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power loss

Input characteristics
Input type

Input Range

Input points

Isolation characteristics
From site to logic

On site to 24V DC

24V to Logic

Common mode input

1.8W 1.8W

Suspension type thermocouple
K-type thermocouple

four eight

500V AC
500V AC

500V AC

range (input channel to 120V AC

input channel)

Common mode rejection
Sampling performance
Temperature resolution
Voltage resolution

measuring principle

Module update time (all

channels)

The length of the wire to

the sensor

Wire circuit resistance
Noise suppression
Data Word Format
Input impedance
Maximum input voltage
resolving power

Input filtering attenuation
Basic error
Repeatability

Cold junction error
Diagnostic program
PID characteristics
PID algorithm

Sampling time

> 120dB@120V AC

0.1°C/0.1°F
15+symbol bit

2-A

405ms 825ms

Maximum 100m

Maximum 100 Q

85dB@ 50Hz/60Hz/400Hz
Voltage: -27648~+27648
>1MQ

30V DC

15 bits+symbol bit

-3dB@ 21kHz

0.1% FS (voltage)

0.05% FS

+1.5°C

LED: EXTF, SF

PID+FUZZY parameter self-adjusting

1s
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Output minimum pulse

width 10ms

PID type P. PI, PD, PID type

PID output type Analog or PWM pulse width control
PID output polarity Bipolar or unipolar

Wiring diagram

SM231 Thermocouple PID Module (CTH2 231-7TD32)

NN AN N

+ - + - + - * -

C ) C ) C ) C )

0000000000 OO

[Aar  A— B+ B— C+ C— D+ D— < T ]
+24 SF SM231AI4XPID
vDC CTH2231-7TD3

L+ I | [_Configuration |

OO0 OO0 OO0 O|oooomo

Hy, =

24VDCHR

SM231 Thermocouple PID Module (CTH2 231-7TF32)

AN AN A ANA

+ - + - + - + - + -

P P p g pd _D—F

[F00000000000

[CA+ _A— B+ B- C+ C— D+ D— E+ 1 T ]
+24 SF SM231AI8 XPID
vbe CTH2 231-7TF32

M L+ T F+ F— G+ G— H+ H— ][_Configuration |

m®®®® O OO Ollggooos

C ) C ) C )

+ - + - - -

TR VA VAV

24VDCH R TC

PID address and parameter configuration
PID address calculation formula

Address Name Calculation formula remarks

PID parameter address | A= (2048+S*256) +16*C
S is the slot number (range: 0-6) where the

:(Ij[;récs)gward pulse output X= (2048+S*256) +12 module is located, C is the channel number,
. SM231-7TF is 0-7, SM231-7TD is 0-3
PID negative pulse output

address Y= (2048+S*256) +13

PID parameter output section (module to CPU)

Range of numerical Actual corresponding numerical
content address settings value
Actual temperature VW A -2000 ~ 13000 -200-1300 degrees
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Status word VW A+2

PID analog output VW A+4

-32000 ~ 32000 -

PID parameter input section (CPU to module)

content address

setting temperature| VW A+128

V (A+130) .

V (A+130) .

Control bytes V (A+130) .
VvV (A+130) .
V (A+130) .

V (A+130) .

V (A+130) .

PID pulse output
cycle setting

Kp (proportionalityw\/A+134
coefficient)

Ti (integration time) VW A+136

Td (differential
time)

Range VW A+140

VW A+132

VW A+138

Forward pulse output address
Pulse output channel
0
one
two
three
four
five
Six
seven

Negative pulse output address

Pulse output channel
0

one

Range of numerical . .
Actual corresponding numerical value

settings
-2000 ~ 13000 -200-1300 degrees
When VB A+130 bits are \\ o, g A+130 bits equals 1
equal to 0
PID not running, no .
output PID operation
The integral always
works, and the Integral  separation and  automatic
proportional  coefficient _ . . -
Kp does not adjustment of proportional coefficients

automatically adjust
PID unipolar output, O-PID bipolar output, -32000~32000, with

32000 heating and cooling functions
not used

Points work Points do not work
Differential action Differentiation does not work

Actual temperature value
filtering, stronger anti- The actual temperature value is not filtered
interference ability

1~255 1~255s
0~9999 0~999.9
0~3600 0~ 3600s
0~3600 0~ 3600s
0~13000 0~1300 degrees

Pulse output address

V X.0 VY.0
V X.1 VY.l
V X.2 VY.2
V X.3 VY.3
V X.4 VY.4
V X.5 VY.5
V X.6 VY.6
V X.7 VY. 7

Pulse output address
VY.0

VY.1l
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two VY.2
three VY.3
four VY.4
five VY5
six VY.6
seven VY.7

Application example:

Calculate the address of the last PID loop of SM231-7TF on the second expansion module.
Firstly, calculate the address: S=1, C=7

Address A, A=2048+1 * 256+16 * 7=2416

X address, X=2048+1 * 256+12=2316

Y address, Y=2048+1 * 256+13=2317

Then set or read the parameter content according to the following parameter address instructions:
VW2544//Set temperature

VB2546//Control word (parameter self adjustment, bipolar output)
VW2548//Pulse output period

VW2550//Kp proportional coefficient

VW2552//Ti integration time (seconds)

VW2554//Td differential time (seconds)

VW2416//Actual temperature

VW2418//Status word

VW2420//PID analog output

V2316.7//Positive pulse output

V2317.7//Negative pulse output

To ensure the normal use of the PID module, please do not use the V storage area occupied by the PID
module you are using when writing other program blocks. The SM231 PID specific parameter
configuration library can be called.

The addresses occupied by the module in slot 0 are VW2048 to VW2298
The addresses occupied by the module in slot 1 are VW2304 to VW2554
The addresses occupied by the module in slot 2 are VW2560 to VW2810
The addresses occupied by the module in slot 3 are VW2816 to VW3066
The addresses occupied by the module in slot 4 are VW3072 to VW3322
The addresses occupied by the module in slot 5 are VW3328 to VW3578
The addresses occupied by the module in slot 6 are VW3584 to VW3834

The ladder diagram for parameter configuration is as follows:
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DIP switch configuration

The SM231 thermocouple temperature control module supports J/K type thermocouples and provides a 6-
digit DIP switch for selecting measurement units, cold end compensation, and open circuit fault direction.
Like the SM231 8TC, the SM231 thermocouple temperature control module enforces wire breakage
detection for wire breakage detection.

The 6-digit DIP switch is located below the module, as shown in the following figure. Among them, SW1-
SW?2 are not used, SW3 is used to select the thermocouple type, SW4 is used to select the wire breakage
detection direction, SW5 is used to select the measurement unit, and SW6 is used to select whether to
perform cold junction compensation. In order for the DIP switch settings to work, the user needs to power

0 Slot

0 Channel

Y1204 5P

VE122 ControlByrte

V124 Cucle
V126 Ep
VW1zed Ti
w1304 Td

FIDSetting: FCO

Heating]

Cooling

I

FID_out

=G0, 0
=0, 1
=10

off and then power on the PLC power supply.

\Q:::::/ Configuration

SM231 switch configuration

Set up project

Thermocouple
selection
Wire breakage
detection direction
Selection of
measurement units
Whether to perform
cold end
compensation

type

Switch
position

SW3
Sw4

SW5

SW6

0: J type. 1: K-type

0: Positive calibration (+3276.7 degrees). 1: Negative calibration (-

3276.8 degrees)

set up

0: Celsius degrees. 1: Fahrenheit degrees

0: Yes. 1: No, no
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BFPEBRRBBRNEETEE (°C) FUERE

Figure 4-17 Measurement Range of Thermocouple

Specification for 231-7HF32 Current Type PID Module

physical characteristics

Dimensions (W x H x D), mm

weight

Plug in I/O terminal

Power consumption

Bus (5V DC)
L+

power loss

210g

no

87mA
37mA

1.8W

120.5 x 80 x 62
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Input characteristics

Enter the number 8. Analog quantity
Input range/input impedance Current type input
Maximum allowable input
voltage at the voltage input 30V DC
terminal
Electrical isolation yes

On site side - Logic 500V AC

On site side - DC 24V 500V AC

DC 24V logic 500V AC
Update time 825ms (all channels)
measuring principle SIGMA-DELTA
resolving power 15 bit+symbol
temperature 0.1°C/0.1°F
Noise suppression on nhoise
frequency 85dB
Regarding noise frequency 5 /60/400Hz
Common mode voltage 120V AC

Common mode rejection, 120 dB @120V AC

minimum

Basic error 0.1% FS (current)
Reproducibility 0.05% FS
Diagnostic program LED: EXTF, SF
Cable length, maximum 100m - Sensor

Cable loop resistance, maximum 10Q

PID characteristics

PID algorithm PID+FUZZY parameter self-adjusting
Sampling time 1 second

Output minimum pulse width 10ms

PID type P. PI, PD, PID type

PID output type Analog or PWM pulse width control
PID output polarity Bipolar or unipolar

SM231 Current Type PID Module (CTH2 231-7HF32)
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DIP switch configuration

Swil Sw2 Sw3 Sw4 Sw5 Swé range resolving
nower
ON ON OFF OFF OFF OFF 0~20mA 0.1°C/F
ON ON ON OFF OFF OFF 4~20mA 0.1°C/F
(default)

PID address and parameter configuration

PID address calculation formula

Address Name Calculation formula remarks

—_ * *,
PID parameter address A= (2048+5*256) +16*C S is the slot number where the module is

PID forward pulse output ., . located (range 0-6)
address X= (2048+5*256) +12 C is channel number 231-7HF, ranging from

PID negative pulse output ., _ . Oto7
address Y= (2048+5*256) +13

PID parameter output section (module to PLC)

content address Numerical Range actual value
Actual -200~1300 degrees (depending on the
VW A -2000~13000 Range parameter set by the user, default is
temperature
1300)
Status word VW A+2 - -

Bipolar: -32000 to+32000
PID analog output VW A+4 Monopolar: 0 t0+32000

PID parameter input section (PLC to module)

content address Numerical Range actual value
setting _ Py
temperature VW A+128 -2000~13000 200~1300 degrees
VB A+130 | When the positionis' 0"’ When the position is "1"
V (A+130).0 | PID not running, no output PID operation
The integral always works,
and the proportional Integral separation and automatic adjustment
Controlbytes | V (A+130).1 coefficient Kp does not of proportional coefficients

automatically adjust

V (A+130).2 PID unipolar output PID bipolar outpuftuvr\]/(l:tt?of:]iatlng and cooling

V (A+130).3 No effect No effect
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V (A+130).4 Points work

V (A+130).5 Differential action

Actual temperature value
V (A+130).6 filtering, stronger anti-
interference ability
PID pulse output

cycle setting VW A+132 1-255
Kp (proportionality VW A+134 0~9999
coefficient)
Ti (integration _
time) VW A+136 0~3600
Td (differential N
time) VW A+138 0~3600
Range VW A+140 0~13000

PID pulse output address calculation

Pulse output channel

Positive pulse output

0 V X.0
one VvV X.1
two V X.2

three V X.3
four VvV X.4
five V X.5
Six V X.6

seven V X.7

Points do not work

Differentiation does not work

The actual temperature value is not filtered

1-255 seconds
0~999.9
0~3600 seconds
0~3600 seconds

0~1300 degrees

Pulse output address

Negative pulse output
VY.0
VY.1
VY.2
VY3
VY4
VY.5
VY.6

VY.7

Calculation of forward pulse output address: X=(2048+S * 256)+12.

Calculation of negative pulse output address: Y=(2048+S * 256)+13

Application example:

Calculate the address of the last PID loop of 231-7HF on the second expansion module, Kp=1200,
Ti=360, Td=50. The pulse output cycle is set to 2s, and the last channel of the second module is set to

S=1, C=7

Address A A=2048+1*256+16*7=2416
X address X=2048+1*256+12=2316
Y address y=2048+1*256+13=2317

The parameter blocks of DB BLOCK are as follows://S=1, C=7

VW2544 500//Set temperature

VB2546 16 # 07//Control word (PID enabled, parameter self-adjusting, bipolar output)

VW2548 2//Pulse output period

VW2550 1200//Kp proportional coefficient
VW2552 360//Ti integration time (seconds)
VW2554 50//Td differential time (seconds)
VW2556 13000//Range of 1300 degrees (default)
VW2416 0//Actual temperature

VW2418 0//Status word

VW2420 0 0//PID analog output
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Range

7.6.5 Communication module specification

Ordering data

Specification parameters

SM277A DP slave station, 12M communication rate, optoelectronic

isolation

SM277B Profibus DP slave module, 1.5M communication rate,

optoelectronic isolation

SM277C CAN slave module, comes with 8DI/6DO, optoelectronic

isolation, and can expand up to 7 modules
SM277 PN slave module,
expansion of 8 1/0 modules

100Mbps communication

rate, allows

Order number

CTH2 277-0AA32

CTH2 277-0AB32

CTH2 277-0AC32

CTH2 277-0PN32

In the communication module, both SM277A and SM277B use optoelectronic isolation technology, which

has high reliability and strong anti-interference ability. Both modules come with terminal resistors, and the

bus is wired without the need for dedicated network connectors. Its power supply has reverse connection

protection and surge absorption functions, which can be applied to harsh working environments.

However, SM277A needs to be used in conjunction with a CPU, while SM277B can be used as an
independent slave with 6 expansion modules, and the slave's I/O scale can reach 128DI/128DO,

48AI124AQ.

SM277A DP Slave Interface Module Specification

SM277A module parameters

routine

Order number

Dimensions  (width X
height x depth)

Number of ports one

Electrical interface Isolate RS485

Local I/0 0

of

Maximum number
aximu umbe 6 of them

expansion modules

CTH2 277-0AA32

71.3 x 96 x 62mm
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PROFIBUS-DP/MPI
baud rate (automatically 9.6, 19.2, 45.45, 93.75, 187.5, and 500kbps. 1. 1.5, 3.6, and 12Mbps
set)

agreement PROFIBUS-DP slave device and MPI slave device
LED OFF red Red light flashing green
DX MODE Not in data - 3 In data exchange
exchange mode mode
Break away from o
DP ERROR freedom from data exchange Pgramgtenzatlon/co B
error nfiguration error
mode
Without 24V
o e omer | - uply s 00d
supply pply is g
CPU FAULT Good module Internal module 3 i

malfunction
Cable length (maximum)

Below 93.75kbps baud
rate

187.5kbps baud rate 1000m

1200m

500kbps baud rate 400m
1~1.5Mbps baud rate | 200m
3~12Mbps baud rate 100m
network performance

Station address setting |0 to 126 (set by dip switch)

Maximum number of
stations per segment
Maximum number of
stations per network

thirty-two
126, up to 125 SM277 sites

MPI connection There are a total of 6, 2 reserved (1 for PG and 1 for OP)

Requirements for 24V DC input power supply

Voltage range 20.4~28.8V DC (Class 2 or PLC sensor power supply)
power waste 2.3W
Maximum current

(activation of module 70mA
communication port)

Ripple noise (<10MHz) <1V peak to peak value (maximum)

Wiring diagram
SM277A DP Slave Interface Module (CTH2 277-0AA32)
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RS485(F SAE— —— ESAY
RS48515 SBi# —————————— {ESBH
Fik =
C D C B
[0 00000808
|C—cFF_OoN AT BT L A2 B2 T T T T ]

SM277A PROFIBUS-DP
CTH2 277-0AA32

L L ] Address |

™ L+ T

m®®®ééééknuuunnuu
Lo L

24VDCH R

Address switch setting

COEBRERE

12 3 456 78]

DIP ONt
J

\X‘/ Configuration

DIP switch SW1-8, represented by binary numbers, where SW1 is the lowest bit, SW8 is the highest bit
(must be turned to "OFF"), SW1-SW?7 is turned to "ON" to represent "1", and turned to "OFF" to represent
"0". The specific calculation is as follows:

Address=SW1 x 2 %+SW2 x 2 1+SW3 x 2 2+SW4 x 2 3+SW5 x 24+SW6 x 25+SW7 x 26

+“— >
T
[e)e]
=3

Quick lookup table for address switch configuration

address SW1~SW8 address SW1~SW8 address SW1~SW8
0 0000 0000 43 1101 0100 86 0110 1010
1 1000 0000 44 0011 0100 87 1110 1010
2 0100 0000 45 1011 0100 88 0001 1010
3 1100 0000 46 0111 0100 89 1001 1010
4 0010 0000 47 1111 0100 90 0101 1010
5 1010 0000 48 0000 1100 91 1101 1010
6 0110 0000 49 1000 1100 92 0011 1010
7 1110 0000 50 0100 1100 93 1011 1010
8 0001 0000 51 1100 1100 94 0111 1010
9 1001 0000 52 0010 1100 95 1111 1010
10 0101 0000 53 1010 1100 96 0000 0110
11 1101 0000 54 0110 1100 97 1000 0110
12 0011 0000 55 1110 1100 98 0100 0110
13 1011 0000 56 0001 1100 99 1100 0110
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

0111 0000

1111 0000

0000 1000

1000 1000

0100 1000

1100 1000

0010 1000

1010 1000

0110 1000

1110 1000

0001 1000

1001 1000

0101 1000

1101 1000

0011 1000

1011 1000

0111 1000

1111 1000

0000 0100

1000 0100

0100 0100

1100 0100

0010 0100

1010 0100

0110 0100

1110 0100

0001 0100

1001 0100

0101 0100

Terminal resistance setting

Terminal resistance

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

1001 1100

0101 1100

1101 1100

0011 1100

1011 1100

0111 1100

1111 1100

0000 0010

1000 0010

0100 0010

1100 0010

0010 0010

1010 0010

0110 0010

1110 0010

0001 0010

1001 0010

0101 0010

1101 0010

0011 0010

1011 0010

0111 0010

1111 0010

0000 1010

1000 1010

0100 1010

1100 1010

0010 1010

1010 1010
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

126

meaning

0010 0110

1010 0110

0110 0110

1110 0110

0001 0110

1001 0110

0101 0110

1101 0110

0011 0110

1011 0110

0111 0110

1111 0110

0000 1110

1000 1110

0100 1110

1100 1110

0010 1110

1010 1110

0110 1110

1110 1110

0001 1110

1001 1110

0101 1110

1101 1110

0011 1110

1011 1110

0111 1110
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ON Indicates being at the last node of the network

OFF Indicates that it is not the last node in the network

SM277B DP Slave Module Specification

SM277B Electrical and Environmental Code

Operating

environment 0~55°C

temperature

Storage environment o

temperature -25~70°C

Air mobility There is flowing air within 50.8mm above and below the device
humidity 5-95% (no condensation)

Anti electrical

interference Pulse width of 50ns, repetition rate of 5kHz, peak voltage of 2000V

Frequency 10-57Hz, amplitude 0.1mm, frequency 57-150Hz, acceleration 1.0g, 10

Vibration resistance times in each 3D direction
Impact resistance 159, continuous for 11ms, 3 impacts in 3D direction

High voltage Apply a voltage of DC 2200V from end to ground, and apply AC1500V from the 1/O
insulation resistance | interface to other ends for 1 minute

Grounding method | 3 types of grounding (multi branch single point grounding)

Operating . .
environment Dust proof and non corrosive environment
fall 100mm, 4 drops, unpackaged

Free fall 1 meter, 5 times, transportation packaging

3 types of grounding methods: Connect the grounding terminal of each device separately to the grounding
device

SM277B module specification
routine

Order number CTH2 277-0AB32

Dimensions (width x height x 71.3 x 96 X 62mm

depth)
Number of ports one
Electrical interface RS485 isolation (500V AC)

PROFIBUS-DP baud rate

(automatically set) 9.6, 19.2, 45.45, 93.75, 187.5, and 500kbps. 1. 1.5Mbps

agreement PROFIBUS-DP VO slave device
Local 10 nothing
Expand 10

Maximum allowed number of
expansion modules S
Maximum allowed number of
intelligent modules

Maximum 1/O (mapping) 256 (128 In/128 Out)

iX

nothing

LED indicator light
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ON (green) Lights up after being powered on
If SM277B detects errors during self check (including address setting
SF (red) exceeding range), or if there is a fault in the extended 10 module, this light
will turn on.
BF (red) When there is no DP exchange with the main station, the light flashes.

Cable length (maximum)
Not exceeding 93.75kbps

baud rate 1200m

187.5kbps baud rate 1000m

500kbps baud rate 400m

1to 1.5Mbps 200m

network performance

Station address setting 0~126 (set by dip switch)
Maximum number of stations thirty-two

per segment
Maximum number of stations

per network 126, up to 125 SM277B stations

Requirements for 24V DC input power supply

Voltage range 20.4~28.8V DC (sensor power supply for Class 2 or PLC)
quarantine nothing
power waste 8W

Output current provided for the sensor (24V DC)

Voltage range 20.4~28.8V DC (Class 2 or PLC sensor power supply)
24V output maximum current| 400mA

Output current provided for the expansion module (5V DC)

5V output maximum current |660mA

Wiring diagram

SM277B PROFIBUS DP Slave Module (CTH2 277-0AB32)
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RS485(F SAE—— —— ESAH
RS485(5 SBit —— (2B
Rl B
(- (@ J
SISEESISESESESES
[ OFF __ ON Al B1 I A2 B2 T T T I ]

SM277B PROFIBUS-DP
CTH2277-0AB32

[ ™ L+ T I I M L+ | Address ]
®®® ®®® ooooogogao
'@*, = 24:/:)01%@%%@;‘@5@&

24VDCH, &

Set PROFIBUS address

Set the PROFIBUS address through the DIP switch. After changing the PROFIBUS address, the SM277B
needs to be powered off and reconnected.

<

\_/,/ Configuration

DIP switch SW1-8, represented by binary numbers, where SW1 is the lowest bit and SW8 is the highest
bit (must be turned to "OFF"),

Turning SW1-SW7 to "ON" indicates "1", and turning it to "OFF" indicates "0". The specific calculation is
as follows:
Address=SW1 x 20+SW2 x 21+SW3 x 22+SW4 x 22+SW5 x 24+SW6 x 25+SW7 x 26

Quick lookup table for address switch configuration

address SW1~SwW8 address SW1~Sw8 address SW1~SW8
0 0000 0000 43 1101 0100 86 0110 1010
1 1000 0000 44 0011 0100 87 1110 1010
2 0100 0000 45 1011 0100 88 0001 1010
3 1100 0000 46 0111 0100 89 1001 1010
4 0010 0000 47 1111 0100 90 0101 1010
5 1010 0000 48 0000 1100 91 1101 1010
6 0110 0000 49 1000 1100 92 0011 1010
7 1110 0000 50 0100 1100 93 1011 1010
8 0001 0000 51 1100 1100 94 0111 1010

357



Appendix

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

1001 0000

0101 0000

1101 0000

0011 0000

1011 0000

0111 0000

1111 0000

0000 1000

1000 1000

0100 1000

1100 1000

0010 1000

1010 1000

0110 1000

1110 1000

0001 1000

1001 1000

0101 1000

1101 1000

0011 1000

1011 1000

0111 1000

1111 1000

0000 0100

1000 0100

0100 0100

1100 0100

0010 0100

1010 0100

0110 0100

1110 0100

0001 0100

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

0010 1100

1010 1100

0110 1100

1110 1100

0001 1100

1001 1100

0101 1100

1101 1100

0011 1100

1011 1100

0111 1100

1111 1100

0000 0010

1000 0010

0100 0010

1100 0010

0010 0010

1010 0010

0110 0010

1110 0010

0001 0010

1001 0010

0101 0010

1101 0010

0011 0010

1011 0010

0111 0010

1111 0010

0000 1010

1000 1010

0100 1010

1100 1010
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95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

1111 1010

0000 0110

1000 0110

0100 0110

1100 0110

0010 0110

1010 0110

0110 0110

1110 0110

0001 0110

1001 0110

0101 0110

1101 0110

0011 0110

1011 0110

0111 0110

1111 0110

0000 1110

1000 1110

0100 1110

1100 1110

0010 1110

1010 1110

0110 1110

1110 1110

0001 1110

1001 1110

0101 1110

1101 1110

0011 1110

1011 1110

0111 1110
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41 1001 0100

42 0101 0100

Terminal resistance

Terminal resistance
ON

OFF

SM277C CANopen Slave M

The CANopen slave interface

84 0010 1010

85 1010 1010

meaning
Indicates being at the last node of the network

Indicates that it is not the last node in the network

odule Specification

module adopts optoelectronic isolation, which has strong reliability and anti-

interference ability. It comes with two RJ45 CANopen communication ports, which form a distributed

control system with the CAN master station system. The module can be extended to 7 expansion modules

(does not support PID intelligent modules), and comes with 8DI/6DO transistor input and output and a 12

pin dip switch, making it easy to select station address, baud rate, and terminal resistance.

SM277C module specification

routine

Order number

Dimensions (width x height x
depth)

Digital input
Number of ports
Rated input voltage
type

input voltage

Maximum allowable
continuous voltage

Surge voltage

Input delay

Isolation (from site to logic
circuit)

Simultaneously connect the
input points

Maximum length shield

of cable Unshielded

Digital output
type
Rated voltage

Output voltage range

Output current (signal 1,
maximum value)

CTH2 277-0AC32

71.3 x96 x 62 mm

2 RJ45 CANopen communication interfaces
24V DC

Source/leakage type (IEC Class 1 source point)
Typical value 24V DC

30V DC

35V DC, lasting for 0.5s

6.4ms (minimum 6.3ms)

yes

8 (all at 55 °C)

500m standard input

300m standard input

Solid state MOSFET (source type)
24V DC
20.4~28.8V DC

0.5A
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Output the number of groups  one

Output points for each group | six

Simultaneously connect the

output points Six

Maximum current per group |4.5A

Surge current 8A, lasting for 100ms
guarantine Optocoupler isolation, 500V AC, duration within 1 minute
Close Maximum 15 y s
Open
Output delay Open
P Maximum 130 u s
close
shield 500m standard output

Maximum cable

length Unshielded 150m standard output

Wiring diagram
SM277C CANopen Slave Module (CTH2 277-0AC32)

24 VDCHR
RN
™ T T
B [© © © © © 9 © © 00 © Q9
;\? Cm [ 0.0 0.1 0.2 0.3 0.4 05 ® L M L+ bc]
X T g o b oo o oo SM H277C
DC/DC/DC
[ ] O O O O O O O CTH2 277-0AC32
pud [m 0.0 0.1 0.2 0.3 2M 0.4 0.5 0.6 0.7 ° D) |
i)
0 0o 002 202000 0 0 Q]
- T 1 T T T T 1 T T 1
T (. (. (T ( (7
CTH2 277-0AC32i# % &

Address switch setting

EOEREERERERE | |* o

12 3 456 78 9101112 v 0-Off
DIP ON¢t
J

v_/ Configuration

DIP switch SW1-12 configuration
SM277-0AC32 dip switch

Dial number usage method
SW1
SW2 Contact Binary number representation: 1 is low, 7 is high.
Note: O is the global address, and it is prohibited to set it to 0 address when
address L
SW3 using it.

SW4
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SW5
SW6
SW7
SW8 Binary number representation: 8 is low, 10 is high
one One one
hundre hundr  hundr lone
SW9 Dial code d and ed ed hundr|011 | 010 001
cleven and |and |ed
ten | one
wo iy
Baud rate Baud rate ON€ eight five |hundr d
thousa hundr hundr ed fifty twenty
kbps and
nd ed ed and
fify | went
SW10 y-five
two
. one hundr|five one two thousand
:\él 2)(;?:?2) E‘a’\fgty fift hundr ed  hundr thousa and five
9 ed and |ed nd hundred
fifty
Terminal | The device needs to be dialed to the "ON" position at the network port, and
SW11 . . " e X
resistance |to the "OFF" position for other devices
SW12 retain | —

Hardware diagnosis
The CANopen master-slave network can be diagnosed by the communication indicator status of SM 277C.

LED light status of SM277C

After connecting the power to SM 277C, the POWER LED indicator marked as "ON" (green) will light up.
If the BF and SF LEDs remain off, it indicates that the SM 277C is operating normally. If the BF or SF
LED lights up or flashes, it indicates that there is an error in the hardware configuration or wiring. If the
main system runs without any faults, the reasons for the errors can refer to the following table:

SM 277C Status LED Light Function Description

LED lights bright Extinguish twinkle remarks

ON There is power supply No power supply |- Power indicator

There is a malfunction No faults found in the

SF in the extended 10 extended 10 module ™ system failure

module
CAN network not CAN network Inconsistent .
BF . . Bus malfunction
detected detected configuration

SM277 PN Slave Module Specification

Tips

-()- SM227 PN can be used with third-party CPU master stations. For specific usage methods and
examples, please refer to the "CTH200 Series Profinet Slave Module User Manual". The manual

can be downloaded from: https://www.co-trust.com

The environmental standards and specifications followed by the SM277-PN module

Environmental conditions - transportation and storage
temperature -40°C~+70°C
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relative humidity 10%~95%, non condensing

Environmental conditions - work

temperature . o

Horizontal installation position ~ 0°C~60°C

Vertical installation position 0°C~40°C

relative humidity 10%~95%, non condensing

Electromagnetic Compatibility - Immunity

electrostatic discharge Contact discharge: + 4kV

IEC61000-4-2 Air discharge: + 8kV

Power cord: 2kV, 5kHz

Signal line: 2kV, 5kHz (1/0 coupling clip)
1kV, 5kHz (communication coupling clip)

Electric fast transient pulse train
IEC61000-4-4

Surge IEC61000-4-5 Power cord: 2kV (asymmetrical), 1kV (symmetrical)

Radio frequency electromagnetic
field radiation IEC61000-4-3
Radio frequency field induced
conducted interference 0.15MHz~80MHz, 10V/m, 80%AM (1kHz)
IEC61000-4-6

Short term interruption and

voltage variation of DC power Short interruption: 10ms

input port IEC61000-4-29

High  temperature  operation 65 °C, residence time: 24h, temperature change rate: < 1 °C/min, room
IEC60068-2 temperature recovery time: = 1h
Low  temperature  operation _oq °C, residence time: 24h, temperature change rate: < 1 °C/min, room
IEC60068-2 L

temperature recovery time: = 1h

80MHz~1GHz, 10V/m, 80%AM (1kHz)

High temperature start-up 65 °C, 2 hours, after the temperature stabilizes, do not turn on
IEC60068-2 continuously for 3 times
Low  temperature  start-up o9 °C, 2 hours, after the temperature stabilizes, do not turn on

IEC60068-2 continuously for 3 times

High and low temperature cycle -10 °C~60 °C, residence time 3h, temperature rate 1 °C/min, 5 cycles,

operation _
IEC60068-2 room temperature recovery time 1h
High temperature storage 75 °C, storage time: 72h, temperature change rate: < 1 °C/min, room
IEC60068-2 temperature recovery time: = 1h
Low temperature storage 40 °C, storage time: 72h, temperature change rate: < 1 °C/min, room
IEC60068-2 o
temperature recovery time: = 1h
Thermal shock IEC60068-2 -40 °C~75 °C, residence time 3h, temperature change time 2min, 3
cycles
Constant high humidity Ao L S
IEC60068-2 Storage temperature: 40 °C, storage time: 48h, storage humidity: 93%
Alternating Damp Heat ,_, o L . .
IEC60068.2 25 °C~55 °C, humidity: 95%, single cycle: 24h, 2 cycles
Sinusoidal vibration (bare metal) 5~150Hz, 0.9562/Hz
IEC60068-2 150Hz~500Hz, -2dB/oct, 1h/axis, X, Y, Z total 3 axes
Mechanical impact (2 machines) : L
IEC60068-2 15G, 11ms pulse, 3 times/direction
drop 1m, 10 times, transportation packaging

General characteristics of SM277 PN module

physical characteristics

Dimensions (W x H x D) 71x80x62 mm
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Power loss

Rated input voltage 24V DC

Input voltage range 20.4V~28.8V DC
Input current 0.8A

Bus power supply voltage | +5V DC
Bus power supply current | 1.1A

guarantine Isolation between external power supply and system power supply

The power supply end provides reverse connection protection and surge

Power protection absorption function

Characteristics of LED indicator lights

24V power indicator light ON=24V DC power supply is normal

(green) OFF=No 24V DC power supply

ON=Expansion I/O bus failure or PROFINET module failure
SF indicator light (red)
OFF=No error

ON=PROFINET bus communication failure (not connected to switch,
network not detected)

BF indicator light (red) Blinking=inconsistent configuration
OFF=No error

MT indicator light (yellow) | ONN=Lostsynchronization

(Maintenance indicator light) OFF=No error

P1R/P2R port indicator light ON=There is a connection to the switch/PN master station

(green) OFF=No connection to switch/PN master station

P1R/P2R port indicator light ON=Data transmission and reception to switch/PN master station

(yellow) OFF=No data transmission or reception to the switch/PN master station

Functional characteristics of SMS277 PN module

Expand 1/O capability

Maximum number Of8 (digital module, analog module, temperature module, and PID control

modules  supported  per :
slave station module, excluding other types of modules)

Protocol type PLC custom 4MHz bus protocol

Maximum 10 configuration The maximum configuration of analog 10 can reach 64AI/32AQ
per slave station The maximum configuration of digital 10 can reach 256DI1/256DQ
topological structure Supports star, tree, line, and ring shapes

PROFINET communication port
communication interface 1 dual RJ45 port

Data transmission rate The Ethernet transmission rate is 10Mbps
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PROFINET transmission rate is 100Mbps, full duplex
Supported Ethernet services| Ping, ARP, Network Diagnostics (SNMP)/MIB-2, LLDP

Sending cycle 250us~4ms

Third party PROFINET main
station

The longest communication
distance between stations

Supports S7-300/400, SMART CPU, S7-1200/1500
100m (100BASE-TX)

topological structure Support star, tree, line, and ring topology structures
guarantine Communication port isolation

Hardware configuration function

Files to be imported PROFINET GSD file in XML format

Add CTH2 277-0PN32 module to support expansion of 8 slots

PN slave station Expansion modules can add digital, analog, temperature, and PID control

modules, while other modules cannot be added
7.6.6 Weighing module specification

M226ES can be used with the CTH200 series weighing module. The following is the specification data of
the CTH200 weighing module. For specific usage methods and examples, please refer to the "CTH200
Series Weighing Module User Manual”. Download link: https://www.co-trust.com

Weighing module ordering data

Specification parameters Order number

SM231 weighing module, 1-channel sensor signal input, sampling
frequency 50Hz, 0.01% module accuracy, 6V DC 150MA excitation CTH2 231-7WA32
power output per channel, isolated 16 bit accuracy

Performance parameters of SM231 weighing module

Order number CTH2 231-7WA32

Power indicator light, ON=24V DC power supply normal, OFF=no 24V DC power
LED indicator light supply
SF indicator light, flashing=out of range or disconnected, OFF=no error

Power loss

+5V  DC consumption

current <140mA

L+current consumption | <100mA
L+coil voltage range 20.4~28.8V DC
power loss 5W

Input characteristics

Input type Strain gauges, using 4-wire or 6-wire wiring technology
0~1mV/IV

Input Range 0~2mV/V
0~4mV/IV

Input points A weighing sensor along the way
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Resistance of weighing When there is no explosion-proof interface: 40 Q<R<4010 Q
sensor When there is an explosion-proof interface: 87 Q<R<4010 Q

Isolation characteristics

From site to logic 500V AC
On site to 24V DC 500V AC
24V to Logic 500V AC

Common mode rejection| > 120dB@120V AC
Input resolution

zero temperature <+0.1pV/K

measuring principle 2-A

The length of the wire to Maximum 500 meters

the sensor

Noise suppression 85db@50Hz /60Hz
Data Word Format Voltage: 0~65535
resolving power 16 bits

Basic error 0.05%Fs

Linear error 0.01%Fs

Terminal connection

The weighing module is a high-precision measurement module that must reliably measure low signal
levels (approximately 1.5 p V). Therefore, proper assembly and cable connections are crucial for
achieving fault free operation.

When connecting the weighing sensor, the following rules should be followed:

1) If more than one sensor is to be connected (weighing sensors must be connected in parallel), a junction
box must be used. If the distance from the weighing sensor to the module or to the junction box is greater
than the length of the available cable for the weighing sensor, a dedicated extension box should be used.

2) The shielding of the cable should always be connected to the cable gland of the junction box or
extension box.

3) Twisted twisted pair cables should be used on the designated lines, and they should be shielded:
Sensor line SEN+/SEN -.

Measure the voltage line SIG+/SIG -.

Power supply voltage line EXC+/EXC -.

4) The shielded wire must be connected to the shielded joint clamp.

1. Four wire connection method for weighing sensors
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When connecting a four wire sensor, be sure to short-circuit EXC+to SENS+and EXC - to SENS - in the

junction box, otherwise the weighing module may not function properly.

2. Six wire connection method for weighing sensors
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Wiring diagram
SM231 Weighing Module (CTH2 231-7WA32)
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7.6.7 Specification for motion control module

M226ES supports the use of CTH200 series operation control modules. The following are the
specifications of CTH200 series operation control modules. For specific usage methods and examples,
please refer to the "CTH200 Series Motion Control Module User Manual". Download link: https://www.co-
trust.com

Ordering data for motion control module

Specification parameters Order number

SM253 motion control module, 2-channel single-phase or AB phase HSC input, CTH2 253-1BH32
200kHz, 2-axis PTO/PWM output, 200kHz, COTRUST motion control library
Digital input characteristics of motion control module

routine 24V DC input

Local integrated digital input Input at 8 o'clock

points
type Leakage type/source type (IEC type 1/leakage type)
Rated voltage At a typical value of 5mA, it is 24V DC
Maximum allowable
continuous voltage 30V bC
Surge voltage 35V DC for 0.5s

15.6V DC at 2.72mA(10.0, 10.1, 10.2, 10.4, 10.5, 10.6)
Logic 1 (minimum) 12.8V DC (10.3, 10.7) at 2.55mA

At 2.69mA, it is 15.4V DC (10.0, 10.1, 10.2, 10.4, 10.5, 10.6)
Logic 0 (maximum) At 2.51mA, it is 12.6V DC (10.3, 10.7)

<1.1us (10.0, 10.1, 10.2, 10.4, 10.5, 10.6)
Input delay <1ms (10.3, 10.7)

Maximum allowable leakage
current for the connection of |1mA
two wires (Bero) adjacent to
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the sensor

Isolation (from site to logic

circuit) yes
Optical (current) isolation 500V AC, 1 minute, refer to wiring diagram
group

High speed input rate
High speed counter logic
1=16-26V DC

200kHz (single/dual phase) (10.0, 10.4)
200kHz (A/B phase) (10.0 and 10.1, 10.4 and 10.5)
(Input waveform duty cycle 40%~60%)
Simultaneously connect the

input All of them
shield 500m standard input, 50m HSC input (for HSC input, please use shielded
Maximum cable twisted pair and ground the shielding layer)
length ggshleld 300 meter standard input
High speed input, maximum
directional frequency 50kHz

supported by the counter

Digital output characteristics of motion control module

routine Transistor output
chal integrated digital output 8 outputs
points
type Solid state MOSFET (drain type)
Rated voltage 24V DC
Output voltage range 5~28.8V DC
Surge current (maximum) 8A lasts for 100ms
Logic 1 (maximum) 0.5V
Logic O (minimum) VCC-0.5V
(Rr;]a;i?mumc):urrent per point 0.5A

Rated current of each common

terminal (maximum) 2.0A

Leakage current (maximum) 10pA

Lighting load (maximum) 3.5W

Inductive clamp voltage L+minus 48V DC, 1W power consumption
Connect the resistor (contact) Typical value of 0.3 Q (maximum value of 0.6 Q)
guarantine

Optics (Electrification, Field to 500V AC, 1 minute

Logic Circuit)

Logic circuit to contact

Resistance (from logic circuit to|---

contact) Refer to the wiring diagram
Isolation group

Delay (maximum)
Disconnect and connect
Connect to disconnect

Pulse frequency (maximum) 200kHz (Q0.0, Q0.2)

0.2 u's (Q0.0, Q0.1, Q0.2, Q0.3), 50 p's (Q0.4, Q0.5, Q0.6, Q0.7)
0.2 u's (Q0.0, Q0.1, Q0.2, Q0.3), 130 u s (Q0.4, Q0.5, Q0.6, Q0.7)

Mechanical life cycle /
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Contact life
Simultaneously open output

Two outputs in parallel

Maximum cable shield
length Unshielded
be careful

/

At 55 ° C, output all

Yes, only output when in the same group
500 meters

150 meters

Due to communication transmission, there is a certain delay in the execution of DO output

instructions: if a single SM253 motion control module is hung behind the CPU, the delay from
enabling to executing the output instructions is about 780us due to transmission delay.

Ifupto5

SM253 motion control modules are mounted behind the CPU, the delay from enabling to executing
output instructions is approximately 930 microseconds.

The SM253 module is designed for motion control applications and comes with two independent high-
speed counters, MC253_SCO0 and MC253_SC1 (both single and dual phase are 200kHz). Two
independent 200kHz high-speed pulse outputs, supporting commands such as MC253-PTP/SPEED-
CTL/PWM from the motion control library motion_ctrl_module_lib.

Wiring diagram

SM253 Motion Control Module (CTH2 253-1BH32)
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I/0 Function Definition

10.0 10.1 10.2 10.3 10.4 10.5
Motion
MC253_SS X MC253_SC1
- MC253_S axisO |MC253_S -
M0253—.SSC C.O exjernal SCO reset |emergen C1 pulse e?“e”.‘a'
0 pulse input | direction sianal cvstop | input direction
signal 9 y stop P signal
signal
Q0.0 Q0.1 Q0.2 Q0.3 Q0.4 Q0.5
Axis 0 pulse A_X|s 0 Axis 1 A_X|s 1
output direction pulse direction
P signal output signal

7.6.8 BD expansion board specifications and installation methods

10.6

MC253_SC1
reset signal

Q0.6

Ordinary output port

10.7

Motion axis 1
emergency
stop signal

Q0.7

M226ES can be used with CTH200 series BD expansion board. The ordering information for BD

expansion board is as follows:
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BD expansion board ordering data

Specification parameters Order number

EBH-AMS-03 Analog Input/Output Expansion Board, 2-point * 12 bit Precision
Voltage Input, 1-point * 12 bit Precision Voltage/Current Output

EBH-AMS-06 Analog Input/Output Expansion Board, 4-point * 12 bit Precision
Voltage Input, 2-point * 12 bit Precision Voltage Output

EBH-AMS-06 Analog Input/Output Expansion Board, 4-point * 12 bit Precision
Voltage Input, 2-point * 12 bit Precision Current Output

CTH2 CAN main station communication expansion board, 1Mbps, optoelectronic

CTH2 AMS-03S1-EB

CTH2 AMS-06S1-EB

CTH2 AMS-06S2-EB

isolation, configuration mode supports CAN hardware configuration block and CTH2 CAN-01S2-EB
EDS file
One way RS485 communication expansion board isolation type CTH2 RS485-01S1-EB

Specification for Analog Expansion Board

Environmental condition specifications

project parameter
Operating
environment 0~55°C
temperature
Storage
environment -25~70°C
temperature
Air mobility There is flowing air within 50.8mm above and below the device
humidity 5-95% (no condensation)
Anti electrical Please refer to GB17626.2, GB17626.3, GB17626.4, GB17626.5, GB17626.6 for
interference specific information
Vibration Frequency 10-57Hz, amplitude 0.1mm, frequency 57-150Hz, acceleration 1.0g, 10
resistance times in each 3D direction

Impact resistance | 15g, continuous for 11ms, 3 impacts in 3D direction

::lgtj]lation voltage \pnly a DC 2000V voltage from end to ground and an AC 1500V voltage from the 1/O
resistance interface to other ends for 1 minute

Grounding _

method 3 types of grounding

Operating

environment Dust proof and non corrosive environment
fall 100mm, 4 drops, unpackaged

Free fall 1 meter, 5 times, transportation packaging

Characteristics of analog expansion board

standard
project
EBH-AMS-03S1 EBH-AMS-06S1 EBH-AMS-06S2
Physical dimensions 24x14.4%68.2mm
. (W x H x D)
Basic Bus power suppl
characteristi P PPl +5V DC
cs voltage
Bus power supply 60mA 60mA 60~250mA
current
. . The power indicator is good. ON=5V DC power supply is normal,
LED Power indicator light OFF=no 5V DC power supply.
indicator Calibration status indicator light, Calibration status indicator

SF indicator light flashing=calibration failed light
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Input points
Input type

Input Range

Full range data word
format

DC input impedance
Maximum input voltage
resolving power
quarantine

accuracy

Worst case scenario (0-
55 °)

Typical situation (25 °)
Repeatability

Analog to
conversion time

digital
Conversion principle
Step response

noise suppression
Output points

Signal range

Full range data word

format

resolving power

LSB value
Analog quarantine
output
g?aracterlsn accuracy

Worst case scenario (0-
55 °)

Typical situation (25 °)

Stable time

» With resistive load

» With capacitive load
* With inductive load

Maximum output driver

two four
Single ended voltage input
+10V

-32000~+32000

>100kQ

30V DC

11 bits plus 1 sign bit

nothing

+ 2.5% full scale

+ 1.0% full scale

+ 0.05% full scale

125ms

Z-A

Maximum 250ms

Typical values: -20dB@50Hz
two

one

Voltage: 0~10V Voltage: 0~10V --

Current: 0~20mA | -- Current: 0~20mA
0~+32000

12 digits
Voltage: 2.50mV

Voltage: 2.50mV -

Current: 5.00 p A

Current: 5,00 pA

nothing

Voltage: + 2% of full Voltage:
scale scale
Current: + 3% of full

scale -
Voltage: + 1% of full Voltage:
scale scale
Current: = 1% of full

scale -

+ 2% of full _

Current; = 3% of full scale
+ 1% of full _

Current: = 1% of full scale

0.2 ms
3.3ms

0.5ms (1mH)

0.1ms
>5000Q <500Q
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Terminal definition

1. The structure diagram and terminal diagram of the AMS-03 analog input/output expansion board are
shown below. The definitions of each terminal position are listed in the subsequent table. When installing
and connecting the expansion board, please strictly follow the terminal position definitions for connection.

[ | N D N Iy

[ e voio M A+ B+M <L |

FEEEEEE

CTH2 AMS-03S1-EB

AMS-03 Terminal Position Definition

Terminal position Definition of Signal = Terminal position Definition of Signal
one Hanging in the air five Analog input A+
two Voltage output VO Six Analog input B+

three Current output IO seven Ground GND-M
four Ground GND-M eight earth

2. The structure diagram and terminal diagram of the AMS-06 analog input/output expansion board are
shown below. The definitions of each terminal position are listed in the subsequent table. When installing
and connecting the expansion board, please strictly follow the terminal position definitions for connection.

I Iy | N N N A

[ VOVI M A+ B+ C+D+ M |

SEHEEEEE

CTH2 AMS-06S1-EB

I B I N N N B

[ 10 1 M A+ B+ C+D+ M |

BIEE(lEEE

CTH2 AMS-06S2-EB

AMS-06 Terminal Position Definition

Terminal position Definition of Signal | Terminal position Definition of Signal
one Output VO/10 five Analog input B+
two Output V1/11 Six Simulate input C+
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three Ground GND-M

four Analog input A+

seven Analog input D+

eight Ground GND-M

<Note>A+, B+, C+, D+are voltage input terminals that can input positive or negative voltage. For external

wiring, terminal V1 should be connected to the 3rd grounding terminal. Connect the analog input D+to the

8th grounding terminal. M is the common terminal, and it is prohibited to directly connect the output

terminal to M to cause an output short circuit.
CAN expansion board specification

M226ES supports the use of CAN expansion board CTH2-CAN-01S2-EB, supports CANfree and CAN
hardware configuration, and imports third-party EDS files.

CAN expansion board specification

physical characteristics

Dimensions (width X

height x depth) 137 x 96 X 62mm

power waste 9w

CANopen communication function

communication 1 (8-Pin terminal)

interface

Transmission rate one eight five

(kbps) thousand | hundred | hundred
. twenty- ' one

Maximum length (m) five fifty hundred

Maximum station one hundred and twenty-seven

address

Site address range 1-127

Maximum number of
master and  slave| thirty-two
stations

Maximum Number of .

Visits nput
output

Maximum analog input

access b
output

Wo one
hundred .
r;Lrj]rCljdfzftid and twenty- fifty twenty
y five
two
two five one thousand
hundred h h i
and fifty undred thousand and five
hundred
Byte count Memory starting address
sixty-four IB16
sixty-four QB16

Number of channels | Memory starting address

one hundred and AIW64
SiXty-two
one hundred and AQW64
sixty-two

The wiring diagram and terminal diagram of the CAN expansion board are shown below. The definitions of

each terminal position are listed in the subsequent table. When installing and connecting the expansion

board, please strictly follow the terminal position definitions for connection.

Terminal position definition

Module interface and connector

DOOD® .

| LA
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2 | CAN_L

When matching
terminal resistors,

3 please short-circuit
2 and 3
4 land

5 CAN signal GND

6 NC
7 NC
8 NC

RS485 expansion board specification
Terminal definition

The structure diagram and terminal diagram of the RS485 expansion board are shown below. The
definitions of each terminal position are listed in the subsequent table. When installing and connecting the
expansion board, please strictly follow the terminal position definitions for connection.

RS485 terminal position definition

Termina
Module interface and connector |
position

Definition of
Signal

1 RS485 signal B/+

2 RS485 signal A/-

3 Terminal
] i s e s D“M resistance
£o9
gk 4 Chassis Ground
| Mo+ T L oH]
RS485 signal
O O 5
x FERRRENN GND
O O
o 9o CTH2485-01S1-EB 6 -
7 -
8 -

Note: When terminal resistors are required, short-circuit pin 2 and pin 3.

Installation of BD expansion board
The specific installation steps for the expansion board are as follows:

1. Ensure that both the CPU and connected devices are powered off, and lay the CPU main control
module flat.

2+ Remove the cover plate along the left side of the expansion board.

3. Insert the expansion board module into the socket in the board slot, ensuring that the pins are tightly
attached to the sockets.
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4. Tilt the right flange of the expansion board cover and insert it into the side socket of the expansion
board slot on the main control module.

5. Press down diagonally on the left side of the expansion board cover and reinstall it onto the main
control module.

A be careful
Do not plug or unplug the expansion board with power on.

7.7 After sales maintenance

After sales maintenance process
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1) Please make sure to include a repair checklist in the product being sent for repair.

Maintenance precautions:

2) Before sending the product, please backup and save the product program parameters yourself. Repair
will erase all product data.

3) Please make sure to send the repaired products and repair orders directly to our after-sales repair
center, and the customer will bear the repair shipping cost.

4) To ensure the integrity of the product, please make sure to package it properly when sending it for
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repair, which can resist the adverse effects caused by long-distance transportation.

5) Our maintenance center will provide initial inspection feedback within 3 working days of receiving the
repaired parts. If you do not receive initial inspection feedback within a week after the repaired parts are
shipped, please call to inquire, in order to avoid delays in your work due to product mailing, fax
confirmation, and other negligence.

Warranty Responsibility Statement

COTRUST is dedicated to providing comprehensive after-sales service guarantee for all customers,
including:

1) Provide free warranty service for PLC products for 24 months from the date of manufacture.
2) Provide free warranty service for building control products for 24 months from the date of manufacture.
3) Provide 18 months of free warranty service for servo drive products from the date of manufacture.

4) For servo motor products, a free warranty service of 18 months is provided from the date of
manufacture.

5) Provide 18 months of free warranty service for HMI products from the date of manufacture.
6) Provide paid repair services for human damage and products outside of warranty.

For detailed after-sales maintenance services, please call 075-86226822-6601 (Miss Liu) or call the
service hotline 400-700-4858.
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Repair Checklist

Repair company:
Delivery address for repair:
Repaired by: Phone: Fax:

No model serial number Fault phenomenon remarks

M General repair,
1 [0 detection,
O upgrade

M General repair,
2 O detection,
O upgrade

M General repair,
3 [0 detection,
O upgrade

M General repair,
4 [0 detection,
O upgrade

M General repair,
5 [0 detection,
0 upgrade

M General repair,
6 [0 detection,
O upgrade

M General repair,
7 [0 detection,
0 upgrade

M General repair,
8 [0 detection,
O upgrade

M General repair,
9 [0 detection,
0 upgrade

M General repair,
10 [0 detection,
O upgrade

Agent seal:

(Valid with seal)

—d HR S itk N

Wil TTHRE REH KBEV BN TFE240S
WHAN: EREIEE
BXZAHIE: 0769-82220668-7015

4%: 523770
W )
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