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Preface

TS600 is a new-generation compact PLC series product independently developed by INVT. With powerful
motion control and distributed 1/0O control functions, it supports EtherCAT fieldbus communication, can
conveniently realize user process movement through custom variables, axis control configuration and
graphic block instructions, and can realize multi-level network communication via RS485, CAN, EtherCAT
interfaces.

TS600 series full-scene compact controllers are available in multiple models to meet various needs of users
for compact automation equipment, and are suitable for compact design, multi-axis motion control,
temperature control, communication networking and other scenarios.

This manual mainly introduces the basic knowledge of PLC programming, quick start, communication,
motion control, the usage of high-speed counter of TS600 series, etc. The software interface in the manual
may vary due to different versions.

This manual applies to the following readers: Personnel with electrical professional knowledge (such as
qualified electrical engineers or personnel with equivalent knowledge).

The users using this product for the first time should read this manual carefully first. If you have any
technical problems, please contact our customer service.

This manual is not delivered along with the product. To obtain an electronic version of the PDF file, you can:

Log in to INVT's official website (www.invt.com) — Service and Support — Data Download — Search for
keywords and download.
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1 Overview

1.1 Product Overview

TS600 is a series of new-generation small PLC products independently developed by INVT. With powerful
motion control and distributed 1/0 control functions, it supports EtherCAT fieldbus communication, can
conveniently realize user process movement through custom variables, axis control configuration and
graphic block instructions, and can realize multi-level network communication via RS485, CAN, EtherCAT
interfaces.

TS600 series full-scene compact controllers are available in multiple models to meet various needs of users
for compact automation equipment, and are suitable for compact design, multi-axis motion control,
temperature control, communication networking and other scenarios.

1.2 One-stop Solutions

The typical application topology of TS600 series solution is illustrated by TS600 series TS635, as shown in
the following figure.

Figure 1-1 Typical Application Topology of TS635

TS635
HMI Lca IO ‘

PLC PLC ‘ Servo driver
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2 Quick Start

2.1 Programming Software

2.1.1 Software Introduction

Auto Station Pro is the upper computer software of INVT's TS600 Series Small PLC. The user interface of Auto
Station Pro programming software is user-friendly, which is convenient for users to configure, program,
debug, download and monitor PLC as required.

2.1.2 Computer Configuration Requirements

Table 2-1 Basic Configuration of Auto Station Pro Programming Environment

Item Minimum configuration Recommended configuration

cPU Equivalent to Intel's Pentium D805 or | Equivalent to Intel's Pentium Dual G4620 or
above above

Memory 4GB Above 4GB
. Functional in 1280 X 640 resolution | Functional in 1280 X 640 resolution and
Graphics card

and 256 color mode 65535 color mode

0S Windows 7 and later Windows 7 and later

Communication
ports
Other devices |Power supply

USB type-C interface, RJ45

2.1.3 How to Get Our Software

Auto Station Pro is free, and users can download the software installation package in the application
software options of "Services and Support" > "Data Download" on INVT official website (www.invt.com).

Our Company is constantly improving products and materials, so the users should update the software
version in time when they need it, and consult the latest released reference materials, which is beneficial to
the program design of users.

2.1.4 Auto Station Pro Programming Software Installation Process
The Auto Station Pro installation package released by Shenzhen INVT Electric Co., Ltd. is a separate
executable program whose installation process can be started by double-clicking.
1. Follow the installation wizard step by step. Users can choose different installation paths as required.

2. Afterinstallation, the INVT program group will appear in the Start menu; At the same time, the installer
will also install the Auto Station Pro shortcut icon on the desktop.

3. Double-click the shortcut icon to run the program.
Uninstall: The software can be uninstalled through Windows Control Panel.

Note: To upgrade and install the new version of Auto Station Pro, please uninstall the old version of Auto
Station Pro first.

2.1.5 Auto Station Pro Running Interface

The main interface of this program basically includes 5 parts: menu bar and toolbar, "Project manger"
window, "Instruction tree" window, "Messages output" window and workspace.
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Figure 2-1 Auto Station Pro Main Interface
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No. Name Description
Programming software operation menu, includin rogramming,
Main menu bar and & . & ) .p &P g ‘g
@® debugging, communication and other related settings, file
shortcut toolbar . .
management and programming debugging shortcuts
. It includes program management, variable management, parameter
@ Project manager prog ) & . & . P
management and configuration management of PLC projects.
® Workspace Used to write user programs
@ “Instruction tree" | Used to load the instruction set supported by PLC in the project, and
window load the expansion module supported by PLC
® "Messages output”" |It includes compilation information, communication information,
window transformation information, and search information

2.1.6 Programming Language

The programming languages supported by Auto Station Pro include:

o ladderdiagram (LAD)

® Instruction List (IL)

e Sequential Function Chart (SFC)
e UserClanguage

2.2 Communication Settings

2.2.1 Communication Connection Method

The communication connection with Auto Station Pro can be established via USB interface or Ethernet to
realize the download, monitoring and debugging of programs.

2.2.2 Ethernet Connection

When users connect PLC via Ethernet, the operations involved may include selecting network port, reading
IP address of device, modifying IP address of device and PING function. This section will focus on these
operations.
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Double-click Ethernet 1 in the "Project manager" bar, as shown on the left side of the figure below, and the

menu of Ethernet 1 in the system block will pop up as shown on the right side of the figure below.

®  PLC network port setting

IP address, subnet mask and gateway address can be clicked to read the current configuration value. If you
need to change it, you can modify it and click to write. The default IP of Ethernet 1 is 192.168.1.10. If you
need to factory reset the settings, you can click to reset IP.

The high-end model of TS600 has two Ethernet ports, and you should reference Ethernet 1 for the reading
and writing of IP of Ethernet 2.

File(F) Edit(E) View(V) Ladder(l) PLC(P) Debugging
BEO X068 5d

WOe U - - H &

4= com2

Master corfiguration

[ Modbus TCP master

PLC Ethemet setting

Identfication device

Gateway Address: | 192 . 168 . 1 . 1

SOCKET

— ok Cancel

e PING function

- = W =
Subret Mask: Wite

TepClient TepServer UdpPeer

Auto station Pro comes with PING function, which can test whether the network connection between
computer and target PLC device is normal, and the destination IP address should be filled in correctly during

the test.

LD (OUsE (@ Ethernet
USE setting

USE port: ﬁ_y comt

Connect

Discommect

Ethernet zetting

Feer—to—peer IP address: 192 168 . 1 10 | PING
9016

Delay timaf(ms):

&O00

Port number:

PIC metwork port setting
Find

Humber IF Device type Mac address

2.3 Typical Steps of Programming for Users

The user who uses INVT's PLC products for the first time needs to note that 5 steps are required to write and
debug a complete user program. Take TS600 series PLC as an example.

Stepl Establish a project

Step2 Start hardware system configuration based on hardware connection architecture of PLC application
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system of TS600 series
A. If only TS600 main module is used, you can go directly to the next step.

B. If the local expansion module is used, the module needs to be configured. According to the
actual selected and mounted module type and model and installation sequence, add and
configure the module on the "Expansion module configuration" page of Auto Station Pro.

Step3 Complete communication configuration and set corresponding function parameters according to
the application requirements

According to the application requirements, set the corresponding functional parameters in "Setting" in
the "Project manager".

Step4 According to the application requirements, write user programs and establish related variables

Step5 Connect PLC in Auto Station Pro programming environment, compile, download, debug and
troubleshoot the user program until it runs correctly.

2.4 Programming and Debugging

2.4.1 Sample Project Requirements

Complete a marquee programming and debugging process: Suppose the output Y0, Y1, Y2 respectively
control three lights, a red one, a yellow one and a green one, and use input X0 as a start switch, the program
will do the following control:

e  When the switch is turned on, the red, yellow and green lights are lit alternately for 2 seconds each
(using timers TO, T1 and T2 with an accuracy of 100ms)

o  When the switch is turned off, the three lights go out

2.4.2 Start the Programming Environment

After the programming software is installed correctly, click the programming software icon from the Start
menu bar to start the software. The main interface is as shown in Figure 2-2.

Figure 2-2 Auto Station Pro Startup Main Interface

B.EO.% 08,00 6.08 & & [m[E[5) BE &b E NN

For help, press F1 ® Disconnect

2.4.3 Establish a Project

Create a new TS635 project by choosing "Default editor" (ladder diagram, instruction list, sequential
function chart), as shown in Figure 2-3.
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Figure 2-3 Auto Station Pro: New Project Interface

@ Create new project
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Right module expansion
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Serial port communisation
EtherCAT
axis synchronization oycleperiod
CAN.
Other interfaces
Program capacity.
Data capaeity
Bered] specd]

C subrontines

(OCreated with the project 0K

2.4.4 Write a Control Program

[E MAIN Global variable table 1

Hetwork bus type operation contrel PLC
32016 inputs/16 outputs)
Maxinun 36 axis

Support

& % 200K hizgh-zpesd input
d-axis 200K pulse output
Support, wp to 16

Support

2 indspendent network ports

2 x 485

1 channel, max 72 slaves

18 axis/ins

CAMOpen, Maximum 32 axis

1 % UEE (Type—C)

200K steps

Customized variables 2MB
Sinple command 20K steps 0.2us
Support

Cancel

Figure 2-4 Creating related variables

4 F X

Yariable Hame
1 Interval

Data Type Initial
INT z0

¥alu|Power Town |Comments
Ho Hold

Element Ad|C

Figure 2-5 Programming user programs

5 MAIN Global variable table 1

[Floving Lizht routine
X T2
| 1 [ o8 0 Interval
T
| [ o8 11 Interval
T1
| [ o8 12 Intervel
U] 0 m
| |1 3
11 0 n
11 | 3
12 0 T1 2
1 | |l >

2.4.5 Establish a Communication Connection

Choose "Menu bar" > "Tool" > "PLC communication". The interface is as shown in Figure 2-6.
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Figure 2-6 Establishing Communication Connection

PIC (OUSE (@ Ethernet

USB satting
USE port: n__\,i comt

Ethernet setting

Peer—to—peer IP address: 192 168 . 1 . 10 | FING

Conmect

Dizconnect

Delay time(ms):

Fort number

PLC network port setting

5000

Find

HFumber Ir

Tevice type

Mac address

For "PLC", you can choose USB communication or Ethernet communication.

e To select USB, you need to choose "USB". After selecting the port, click "Connect", as shown in Figure

2-T.

o  When choosing Ethernet connection, you need to set the "IP address" of the lower computer, then click

"Connect", as shown in Figure 2-8.

Figure 2-7 Establishing USB Connection

| PLC @USE () Ethernet

Connect
USB setting
USE port: | com ~
Disconnect

Ethernet sstting

: Peer—to—peer IP address 192 168 1 10 | PING

Port munber 2016

PIE netvork port setting

Hunber hid Device type Mae address

2.4.6 Compile and Download the Program

Step 1

Figure 2-8 Establishing Ethernet Connection
‘ ‘

PLC (OB @Ethernet
USP setting
USB port ;,r oo

Ethernet setting

| Feer—to—peer TF addvess: | 192 168 . 1 10 |ping| Delay time(ns)

Fort number o016 5000
iR mrfioesl pert cotffng
Find
Hunber ) Devios type Mae address

Open the edited PLC program and click the compile button & «# to compile. The difference

between these two compile buttons is that the left one is used to compile only the program on the

currently open page, and the right one is used to compile the entire project.

After compiling, the compilation information is output below the software.
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Figure 2-9 Successfully Compiled

Froject (002} compile message

FLC main module[TS635]

Start compiling. ..

System block Statistics — (0)Error
Program block Statisties — (0jError, (34

Step2 After successful compilation, you can click the Download button & to download. When
downloading the program, PLC must stop. If PLC is running, the system will prompt with a dialog
box, as shown in Figure 2-10.

Figure 2-10 Stop Running

—x]

Note: |
! The PLC is in the running state, do you confirm that you
want to stop the PLC and continue the operation?
X

1 oK Cancel

Step3 Click the "OK" button to stop PLC, and the system will prompt with a compiling dialog box, as
shown in Figure 2-11.

Figure 2-11 Compile

} Whether you need to recompile before downloading
(if not, then all the last compiled files will be downloaded))

Step4 If you don't want to recompile and download the last compilation result, you can select "No",
otherwise, you can select "Yes" to recompile the program. After compilation, a download window
will appear, as shown in Figure 2-12.

Figure 2-12 Download Options

Dowrload option
Application program
System black Close
[Auser data Block

Download

Yhether uploading 15 allowed

@Yes ONO

Clear power—down retained data after download

O‘fes @No

According to your needs, select the content to be downloaded in the "Download option". In this example,
only the written application program needs to be downloaded. Select the required application program,
and click the "Download" button to start downloading. A progress bar will be displayed during the
downloading process, and the user will be prompted of the successful download after completion.

202502 (V1.2) 8



TS600 Series Programmable Logic Controller Programming and Application Manual Quick Start

2.4.7 Start the Programmable Controller

After the application program is downloaded, you must start the programmable controller to run. Select
"PLC" > "Start", or toggle the switch of the programmable controller to RUN. After the programmable
controller runs normally, close the switch connected to the input point X0, and you can see that the three
lights connected to the output points YO, Y1 and Y2 are lit in turn.

2.5 Switch PLC Working Mode

e  PLC has two working modes, namely RUN and STOP:

< RUN mode: In this mode, PLC mainly performs X-point input testing, scanning operation of user
program, element refresh, Y-point output and communication.

< STOP mode: In this mode, PLC stops the scanning of user application program and the output of Y
point, and the communication also stops.

# Note: In STOP mode, if the upper computer is monitoring, PLC will still communicate with the upper
computer

e If customers need to switch the working mode of PLC, there are two methods to choose:
< Usethe physical toggle switch RUN/STOP on the PLC panel to switch.
< In Auto Station Pro, click the RUN or STOP button [ (@ in the toolbar to switch between Run and
Stop state.

2.6 Trace

2.6.1 Function Introduction

In Auto Station Pro, users can use element oscilloscope function, which is similar to digital sampling
oscilloscope and can record the historical values of lower computer elements. When Trace function is
enabled, Auto Station Pro will start to store the time-stamped value data records. Users can continuously
monitor the changes of element values on the element oscilloscope page, which is convenient for program
debugging.

2.6.2 Operating Steps
This section demonstrates how to use Trace to capture changes in DO, RO, and VAR_01, and introduces how
to operate the element oscilloscope function.

Stepl Right-click "Trace" in Project Management and click to insert a new Trace Monitoring Table.

Figure 2-13 Open Element Oscilloscope Function

m Ethernet2
£ etherietsip
» {:} Cross-reference table

x Element monitor table

7]
i nsert(M) <
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Step2 Double-click the newly created Trace Monitoring Table to enter the Trace interface.

Step 3

Figure 2-14 Main Interface of Trace

Varisble fulerl |Kuler2 |Bifferan Clc

0000 1024 208 3072 403 51 5144 7168 8132 5216

o

Click "Add Variables" in Figure 2-14, and choose the main task from the associated tasks in the
"Variable setting" pop-up window. Set variables DO, RO and VAR_01 to be captured, and then click
"OK" to save the variable settings.

Figure 2-15 Add Variables in Trace

Related tasks:
[ rigger sample enable
Trigger mode: == ~ Trigger value:
T dilo wme Fool = Humber of post—trigger adoptioms:
Trigger variable: l:l
Varisble setting
Variable name l:l Variable Color

Step4 After configuring the variables, right-click on the Trace view and choose "Start Track".

Figure 2-16 Element Oscilloscope

ol K D N W o

<
K\
<\
C
d
C

R

10.704. 10.768 10.832 10896 10.960 11024 1 11152 11.216 11.280 11.244
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# Note: The abscissa and ordinate in the trace state will automatically adjust with the value of variables,
and users can also operate with the mouse wheel.

Step5 Right-click on the Trace view to choose single channel display or multi-channel display.

Figure 2-17 Select Single Channel

L e O N W oo

VAN WA RVANFAN: 2" A ANIA

Single channel

2 Loading

01:14.256 01:14.320 01:14.384 01:14.448 0114512 01:14.576 01:14.640 01:14.704 01:14.768. 01:14.832 01:14.836

Figure 2-18 Single Channel View

AN AN A 7N ™~ ) /] N
s N A LN VI NN L

. N VA N /N NS /N

’ A4 X / / \. N 7 \ \

01:40.320 01:40 324 01:40 443 01:40 512 01:40.576 01:40 640 01:40. 704 01:40.768 01:40.832 01:40 896 01:40.960

2.7 Scan Period Setting

Users can choose two working modes: constant scanning period and inconstant scanning period.

e When choosing constant scanning period, the program runs according to the specified scanning
period.

< When the program running time for testing is less than the set scanning period, PLC scans the
program according to the set period value.

< When the actual program running time is longer than the set scanning period, PLC scans
according to the actual running time.

e When choosing non-constant period (usually the constant scanning time is set to 0), PLC will
automatically adjust the scanning period according to the program running time.

202502 (V1.2) 11
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2.7.1 Time Setting

Stepl Double-click or right-click to open "Setting time" in the system block in Project Manager.
Figure 2-19 Open Time Setting
v E.t‘lz Setting

- Ia System Block
> Output table

<> m Open(C)

> Input filter

{> Input point
Step2 In the pop-up dialog box, you can set the "Scan period" of the program which is default to 0, that is,

the non-constant scanning period mode. In addition, users can also set the "Watchdog time setting"
and "Power failure detection time setting ".

Figure 2-20 Time Setting

Default value

Watchdog time setting 200 = ms
Constant scan time setting 0 : ms
Power failure detection time setting 10 =

Nete: The constant scan time setting cannot be greater than the watchdog timer time

202502 (V1.2) 12



TS600 Series Programmable Logic Controller Programming and Application Manual

Basic Knowledge of Programming

3 Basic Knowledge of Programming

3.1 Summary

The variable memory structure used in programming includes soft elements, custom variables and system
variables.

e Softelements:X,Y,M,LM,S,T,C,D,R,V,Zcan be directly used in user programs.

e  Custom variables: VTD should be defined in the variable table before use.

e System

variables:

_SYS_CAN,

_SYS_COM,

_SYS_ECAT,

_SYS_ETHERNET,

_SYS_INFO,

_SYS_AXSI_ENC_INFO, _SYS_AXIS_MC_INFO, _SYS_GROUP_MC_INFO, _SYS_CAM_TABLE, etc. are used
to obtain system internal information.

3.2 Soft Element

3.2.1 Bit Soft Element

This PLC programming supports bit soft elements. The specific type, range, points and related description of
bit soft elements are shown in the following table.

Type Range Points Data Type Description
1,024
X X0-X1777 points[X BOOL Input
Octal code
1,024
Y YO0-Y1777 pointsX BOOL Output
Octal code
e MO0-M999: not saved in case of
32768 power-down
M M0-M32767 . BOOL .
points e From M1000: saved in case of
power-down
LM LMO-LM63 64 points BOOL Local auxiliary relay
® S0-S999: not saved in case of
. power-down
S S0-S4095 | 4096 points BOOL .
e From S1000: saved in case of
power-down
® Accuracy 100ms: TO0-T199, 200
points
. ® Accuracy 10ms: T200-T299, 100
T TO-T399 400 points BOOL .
points
e Accuracy 1lms: T300-T399, 100
points
e 16-bit ordinary CTUD: CO - C199,
. 200 points
C C0-C255 256 points BOOL . .
e 32-bit ordinary CTUD: C200 - C255,
56 points

202502 (V1.2)
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3.2.2 Word Soft Element

This PLC programming supports word soft elements. The specific type, range, points and related description
of word soft elements are shown in the following table.

Type Range Points Data Type Description
e D0-D999: not saved in case of
32768 BOOL/INT/DINT/WORD/ power-down
D0-D32767 . .
points DWORD/REAL e From D1000: saved in case of
power-down
® RO0-R999: not saved in case of
32768 BOOL/INT/DINT/WORD/ power-down
R0O-R32767 . .
points DWORD/REAL e From R1000: saved in case of
power-down
Temporary variable, which can only be
VO0-V63 64 INT . .
used in subroutines
Z0-715 16 INT Not saved in case of power-down
T0-T199: 100ms accuracy
TO-T399 400 points INT T200-T299: 10ms accuracy
T300-T399: 1ms accuracy
C0 - C199: 16-bit CTUD or 16-bit cyclic
C0-C235 256 points INT/DINT counter
C200 - C255: 32-bit CTUD

#Note: The power-down keeping range cannot be changed.

Word soft elements can be used as integers or floating-point numbers. The soft elements themselves do not
have data type attribute, and the elements are interpreted as integers or floating-point numbers according
to the parameter attributes of instructions.

o When used as a 16-bit integer, it occupies 1 soft element
e  When used as a 32-bit integer, it occupies 2 soft element
®  When used as a floating point number, it occupies 2 soft elements
Example
e  Word soft elements used as 16-bit integers
Use a 16-bit assignment instruction to assign a value of 100 to the word soft element D100, occupying
D100.
}_\m
— mv 100 1100 1
o  Word soft elements used as 32-bit integers
Use a 32-bit assignment instruction to assign a value of 100 to the word soft element D100, occupying
D100 (lower order) and D101 (higher order).
}— 1 v 100 100 ]
o  Word soft elements used as floating-point numbers

Use a floating point number to assign a value of 100 to the word soft element D100, occupying D100
and D101.
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il
}— B EMOY 100, 0ooo Dioo I

3.2.3 Bit Operation of Word Elements

Bit operation of word elements can be done by (.). For example, D100.8 means operation shall be done to
the 8th bit on D100 word element, and the lowest bit is the Oth bit.

D100.8

1 1 00 1 1 00 1 1 0 0 1 1 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Note: The bits of a word element start from bit 0: D100.8 can be regarded as a BOOL element, to which
some bit operation instructions can be applied.

3.3 Variables

3.3.1 Custom Variables

In PLC programming system, in addition to using direct addresses, such as X, Y, M, D, R and other elements
for programming, it is also possible to program with "variables" without specific addresses stored to realize
the required control logic or the complete control process of application objects, thus improving the
convenience and readability of code writing.

3.3.2 Define Variables
Custom variables are supported, and users can define global variables and directly use variable name for
programming in the program. You need to follow the following rules when defining a global variable name:
1. Itcanonlycontain"_, letters, numbers, Chinese characters" and cannot start with "_, numbers".
2. It cannot have the same name as "soft element form, constant, standard data type, instruction".
3. Itcannot be a keyword such as "ARRAY, TRUE, FALSE, ON, OFF, NULL, Struct".
Figure 3-1 Defining in Global Variable Table

[T MAIN & Global variable table 1*
Variable Nane Data Type  |Initiel Valu Fewer Dovn Comments Blenent Ad Current Valu|Value 1 ¥al

1 N BOOL  |oFF W Held

ne 7 Value 3 Velue 4 Full Hame

REAL
_strn JIC_DIGTIAL SHITCH
atrn_CHILHODE

strn TS CFG

Figure 3-2 Use in Program Block

Mo 23 13 ]

—

3.3.3 Define Arrays

Users can define arrays if ARRAY is chosen as the data type when programming.

1. Choose the type and length of array variables in the pop-up dialog box, and click "OK" to define the
array, as shown in the following figure.
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& MAIN Global variable table 1 =

Variable Hame Data Type Initial Valw| Power Down | Comments Element Ad|Current ¥aluw| Value 1 1
1 = aa P orr Fo Hold
2 aal0] DINT i Ho Hold
3 aaf1] DINT ] Ho Hold

2. Useitdirectly in the user interface, as shown in the following figure.

= MAIN = Global variable table 1

1

MO
1 ) ingy aal0] aal1] ]

3.3.4 Define Struct

Right-click in the global variable table to create a new data structure, and then right-click it to change the
name of the struct variable, so as to name the struct member and select the data type of the member. When
using the struct variable, the program uses "struct variable name. member variable" to represent the struct

member.
[E MAIN * Global variable table 1 EjgStruct1 *
v BD necrrsess) " Variable Name
1 membexD
v { } Program block o memberl
{M} main
{5} ser_1
User C language AL
guag _=tru MC_DIGTTAL_SWITCH
== . _stru CAM_KODE
&5 Library stru_AVTS CFG

» System variable table
- @ Global variable table

=
v 555 Struct

- Struct1

3.3.5 Bit Operation of Variables

3.3.6 How to Use Variables

After the variables are defined, the variable names can be directly used for programming, and no soft
elements need to be assigned.

e  Direct programming operation with variables

e  When using array variables, the array elements are represented by "[number]" in the program, and the
number starts from 0.

3.4 Variable Binding Address

3.4.1 Overview

The custom variables support binding the address of soft element. After binding, the address of custom
variables is associated with the address of soft element.

To realize the function of custom variable binding software, you only need to fill the address to be
associated in the address field of the variable table. Then, compile the project, and the software will
automatically generate the assigned address, as shown in the following figure.
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Project manager » I x
v B rec(rsess) 2
- { } Program block
{M} main
{s} ser2
User C language
g Library
» System variable table
v @ Global variable table

—
\& T Struct

- Struct

Software element list
C language global vari:

@ Global variable table 1
~ - . . - e -

= MAIN Global variable table 1 =

Variable Name Data Tvpe Tnitial Valu|Power Down|Comments Element Ad|C
1 testl EOOL OFF Ho Hold M1
2 test? IHT 1] Ho Hold D100

3.4.2 Variable Attribute

After a custom variable is bound to a soft element, the power-down retention attribute changes with the
bound soft element.

As shown in the following figure, M1000 is in the power-down retention area, so after Test_1 is bound to it,
the power-down retention attribute correspondingly changes to retention type; While D100 is in the
non-power-down retention area, after Test_2 is bound to it, the power-down retention attribute will change
to non-retention type. After the element is bound, the power-down retention attribute changes
automatically as the case may be, and users do not need to set it, as shown in the following figure.

Variable Hame Dlata Type TInitial Valw Power Down |Comments Element Ad|Current Walw|l
1 Test 1 BOOL OFF Held M1000
z Test 2 IHT 0 Ho Hold Db1oa
3 Test_3 BOOL OFF Ho Hold 0
4

3.4.3 Bind Array Variables to Soft Elements
To bind an array variable to a soft element, you only need to fill the address to be mapped in the address
field of the variable table.

e Word variables occupy the number of word elements according to variable type, one INT variable
occupies a 16-bit element, and REAL and DINT variables occupy two 16-bit elements each.

® BOOL variables occupy the corresponding number of bit elements.

e Array variables can only bind soft elements of corresponding types, that is, word variables can only
bind word elements, and bit variables can only bind bit elements.

For example:

Define the array variable Array_0 of BOOL type, whose length is 10, and specify binding M0 element, then MO
- M9 element will be occupied;

Define the array variable Array_1 of INT type, whose length is 10, and specify binding DO element, then DO-
D9 element will be occupied;
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3.5 Use a Variable as Array Subscript

3.5.1 Rules of Usage

General rule of using a variable as array subscript: There is at most one variable which can be used as the
subscript in the whole variable set.

The format is defined as array[index] or stru[index]. var, where array represents an array or struct array,
index and var represent variables, stru represents a struct, and so on.

3.5.2 Basic Combination Types

e array variables, as variables of array, only support bit variable arrays, word variable arrays,
double-word variable arrays and floating-point variable arrays.

e indexvariable, a variable as an array subscript:

&

Only single word variable INT (16 bits) and double word variable DINT (32 bits) are supported; A
certain element of an array or a certain member of a struct is supported to be an index variable,
such as array [index[5]], array[stru.index].

Soft elements are not supported, and other variables such as bit variables, floating-point variables,
pointer variables, etc. are not supported; array elements with variable subscripts or struct array
members are not supported to be index variables, such as array[index[i]], array[strul[i].Index];

3.5.3 Complex combination Type

e Thefollowing variable types are supported:

<>

You can use the element of an array as the operand of an instruction, i.e. putting an index variable
at the end, such as array[index], stru.array[index], strul[3]. stru2. array[index], strul.stru2.stru3.
array[index], and so on.

You can use the member of a struct array as the operand of the instruction, i.e. putting an index
variable in the middle, such as strulindex].var, strul[index].stru2.var,
strul.stru2[5].stru3[index].array[3], and so on.

e Thefollowing variable types are not supported:

<>

<>

&

It is not supported to use a single struct element in a struct array as the operand of an instruction,
that is, to put an index variable at the end, such as strufindex], strul.stru2.stru3[index],
strul.stru2[2].stru3.stru4[index], and so on.

Struct arrays with double or multiple variables, such as stru[index1]. array[index2].

Two-dimensional or multidimensional arrays, such as array[index1][index2].

[} Instructions for use:

SRR

The operands of the ZSET/ZRST instruction do not support arrays with a subscript variable.
The operands of the PTxxx instruction do not support arrays with a subscript variable.
The operands of SFC instruction do not support arrays with an subscript variable.

For operands of instructions that use contiguous variables (array-type operands) (such as BMOV
batch assignment instructions), variables in the form of arr[index] can be used in instead of a
struct array element in the form of stru[index].var (because it is un-continuous); For jump
assignment, you need to use loop instructions to achieve the purpose of batch jump assignment.

It is mainly used in the operands of single-cycle instructions, but not recommended in the
operands of multi-cycle instructions. If it is used, please strictly control the logic and timing. If the
timing control is not good, it may lead to abnormal execution or conflict when the value is
switched (such as the axis of pulse output instruction).

202502 (V1.2)

18



TS600 Series Programmable Logic Controller Programming and Application Manual

Basic Knowledge of Programming

3.5.4 Programming Instance

e Examplel

1. When assigning a value to an array element, and the program is as follows:

S
-

[nitizl running

pulze bit

Mi00

It

v 1
My 123

= indexl6
IHC index16
v 321

index16

1

iléarr[index16] ]

ildarr[index18] ]

index16

2. Start assigning 123 to il6arr[1], after which each trigger of M300 will assign 321 to each of the following
array elements; After startup, the result is as shown in the following figure:

Element Hame Data Type Display Fo|Current Valus Few ¥alue
. E ilGarr INT[18] Decimal
- ilGarr [0] INT Decimal 0
------ il6arr (1] INT Decimal 123
- ilGarr [2] INT Decimal i
------ il6arr [3] INT Decimal 0
o 1 1Gary [4] IHT Tecimal u]
------ ilGarr (5] IHT Dacimal 0
-~ i16arr[6] IHT Decimal 0
------ ilGarr [7] IHT Decimal 0
© i16arr[8] IHT Decimal 0
------ i16arr [9] IHT Decimal i
“ 116arr[10] IHT Decimal i
------ iiGarr[11] IHT Decimal i
© 116arr[12] IHT Decimal i
------ i16arr[13] IHT Decimal i
- ilGarr[14] IHT Decimal i
3.  After M300 is triggered once, the result is as follows:
Element Hame Data Type |Display FoCurrent Value Hew Walue
E ilGarr IHT [16] Decimal
------ ilGarr[0] IHT Decimal 0
------ 116arr[1] IHT Dezimal 123
""" 116arr[2] THT Tecimal 321
------ il6arr[3] THT Decimal o
------ 116arr[4] IHT Decimal ]
------ 116arr[6] IHT Decimal ]
------ il6arr[6] THT Decimal o
------ ilGarr[7] IHT Decimal 0
------ 116arr[8] IHT Dezimal ]
""" 116arr[9] THT Tecimal ]

Iimm

4. After M300 is triggered several times, the result is as follows:

202502 (V1.2)
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e Example2

Iimm

Element Hame Data Type |Dizplay FoCurrent Value Hew Walue

E ilfarr THT[16] Decimal

------ ilGarr[0] IHT Decimal 0
------ il6arr[1] IHT Decimal 123
------ ilGarr[2] IHT Decimal 321
------ 116arr [3] IHT Decimal 321
""" 11Garr[4] INHT Decimal 3zl
------ ilGarr[5] IHT Decimal 321
------ 1l6arr [6] IHT Decimal ]
------ ilGarr[7] IHT Decimal 0
------ il6arr [5] IHT Decimal ]
""" 116arr[5] INHT Decimal u]

1. When operating a member variable of struct array, the program is as follows:

2. After M400 is triggered, set stru_arr[2].b_enable, and control stru_arr[4].b_enable, as shown below:

M400 0
{4} [ oMoy = index3Z
OFF
—[ SET stru_sarr[index32]. b_enable
]
—[ DADD index3Z bl

stru_arr [index32]. b_enable
| |

8

M400 2
&} [ mwov K index3z ]
[1):]
ET stru_arr[index32]. b_enable 7
2
DADTD index32 k2
stru_arr[index32]. b_enable stru_arr[index3Zadd]. b_enable
{ |

]

]

stru_arr[index3fadd]. b_enable
i

i}
index3Zadd :l

4
index3Zadd ]

[B Element monitorin

+ XD 2T 2866
EMT_1 EMT_2

Element Name Data Type |Display Fo:|Current Value New Value
= stru_arr Struct1[5] Decimal
= stru_arr[0] Structl Decimal
stru_arr[0]. b_e BOOL Decimal OFF
stru_arr[0]. 11€ INT Decimal 1]
stru_arr[0]. 132 DINT Decimal 1]
= stru_arr[1] Structl Decimal
stru_arr[1]. b_e|BOOL Decimal | OFF
stru_arr[1]. 11€) INT Decimal 1]
stru_arr-[a: 13Z| DINT Decimal 1]
= stru_arr[2] Structl Decimal
stru_arr[2].b_¢[BOOL  |Decinal |ON
stru_arr[2]. 11€ INT Decimal 1]
stru_arr[2]. 132 DINT Decimal 1]
= stru_arr[3] Structl Decimal
stru_arr [3]. b_e|BOOL Decimal | OFF
stru_arr[3]. 116/ INT Decimal 0
stru_arr[3]. 132 DINT Decimal 0
= stru_arr[4] Structl Decimal
stru_arr[4].b_¢ BOOL Decimal ON
stru_arr[4]. 11€ INT Decimal 1]
stru_arr[4]. 132 DINT Decimal 0
WORD Decimal

Where, the struct is defined as follows:
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Variable Name DNata Type
1 b_enable BOOL
2 116_a HT
3 132 b DTHT
4

3.6 Graphic Block Instruction

3.6.1 Composition of Graphic Blocks

Some instructions support graphic block programming, and graphic block instructions are composed of
instruction name, energy flow signal, input side and output side. Take the motion control axis graphic block
instruction as an example, and its specific composition is shown in the following figure.

Instruction Name
No instantiation required

i

Instruction

energy flow R —Exenu:e M MoveRelative
Axi

nurﬁlkfer - " EEa D"F_:l \

™?—Position E.'.E';—:l
I:'—‘.'El::i:'; .'-.::i\-'s—: > Output
Side

Ig.’z;: I:'—.-'.::Eli:’i:i'_‘r. C:ms::i-'-.':-_:':si—:
I:'—D;:;l;ra:i'_\r_ E:‘:’:\r—:l

I:l—:l’;rk Err:rID—:l /

The floating-point numbers such as target position and target speed in the instruction are of
single-precision floating-point format, so the value of the instruction should conform to the range and
precision of single-precision floating-point format when processing in PLC program, that is, its numerical
range is -3.4E38-3.4E38, and the precision is 7 significant digits. If the significant digits of a certain number
exceed 7 digits, the extra digits will be automatically rounded.

3.6.2 Graphic Block Instruction Programming

1.  When programming, users need to drag the graphic block instruction from the instruction tree on the
right side of the upper computer to the left, and then add the graphic block instruction to the program
network. The graphic block supports direct editing of instruction parameters. As shown in the following

figure:
5 MA@ Global aribletable 2 0 x
~ L a Find || Last lext
W [ ] A
— — ! » @ Control Calculation Instruction

» ' Verification Instruction

"""""""" » ' s control (pulse input)

v @ Axis control (EtherCATS: pulse output)
[ MC SethxisConfigPara (Axis configurai

[m) MC Power (Enable)

[ MC Reset (Reset)
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MO
T
1 |

Execute

MC_MowvsRelative

77— Axis Done— |

@ 29— Fositi Busr— |

[ 1velecisr active—| |

[} acceleration Commandiberted— |

@ [} -peceleration Error— |
[ 1o ErrorID— |

Input parameters in the graphic block instruction to complete the editing of the graphic block instruction.

e (D "?7??" means parameters are required.

® (2 You can choose whether to use parameters. If no parameters are used, the instruction input is
default to the parameter values automatically, and the instruction state cannot be obtained when the
instruction output is in the program or monitored and debugged.

2. Allinstructions under the toolbox instruction set node are in graphic block mode. When programming,
you can directly double-click the instructions under the toolbox instruction set node and add the
instructions to the current focus position of the ladder diagram, as shown in the following figure:

. @
— MC_Power

xxxxx

v @ idis control (EtherCATS: pulse output)
[ MC_SetAxisConfigPara (Axis configurai
. @
(O MC_Reset (Reset)
[ MC_ReadsStatus (Read axis status)

(O MC_ReadisisError (Read axis error in

O MCRea
O MC Rea,

O MC Rea,

dbigitallnput (Read DI status)
dPosition (Read current positi

dVelocity (Read current speed

e (D Double-click the instruction to add it to the ladder diagram

® (@Theinstruction is added successfully

3.7 Library Functions

Library functions encapsulate reusable program blocks of a program into a universal library, and the
program blocks in the encapsulated library can be repeatedly called in the program of different projects.

Using encapsulated libraries in programming enhances program development efficiency, reduces

programming errors, and improves program quality.

The basic step to use library functions is as follows: Choose "Create a library project to be encapsulated" —
"Write the program" -> "Export a library file" — "Create current project" — "Import the library file".

3.7.1 Example of Exporting an Addition Library

1. Create a new addition library project and then a new subroutine Add_lib.

| MAIN [T ser

Variable Address |Variable Name Variable Type
Vo addl IN

Vi add2 IN

LMO add_sum ouT

Program name

Data Type Comments
WORD
WORD
BOOL

add_Lib mvor: [

< Program description:

N

0K Cancel
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2. Write the input variables "add1" and "add2", then the output variable "add_Sum", and finally the core
code.

File(F) Edit(E) View(V) Ladder(l) PLC(P) Debugging(D) Tool(T) Window(W) Help(H)

BBE@ 08 5C 1 QR BE BEE v L
oo+l L KhPHEE - |1 53 2 {4t 4 O

|\ MAIN || add_lib

'g thtnh(T$635) " Variable Address Variable Name Variable Type Data Type Comments
v { } Program block o 2dd1 N INT
{M} MAIN Vi add? N INT
{s) add lib v2 2dd_sun out Fﬁ_:
(1} INT 1 TEMP BOOL
[©) User C language TENP |E00L ‘
{}FB
{}FC
£ Library
+ (E5) System variable table <«
» (23 Global variable table 1
+ £ System blocks settings sta r 40D Faddl faddz #add s I

» [i8] Basic settings
2% EXP-CARD

3. Rightclick on "Program block" in the "Project manager"interface, and select "Export library".

Filef) EditE) View(V) Ladder(l) PLC(P) Debugging(D) Toel(T) Window(W) Help(H)

BBRE@ X068 OC @ ¢

oeo=rdd KhVas -

5 v 5 e
v g thtnh(TS635) ~ Variable Address |Variab
NP
~{} ngram Insert subroutine(S) vo add1
{M} MAIN Insert interrupt subroutine() V1 add2
{s} add | Export librany(E) | 2 add_su
{I} INT 1 Create a new subroutine folder

[©) User C language

{}FB

{}FC

£ Library
« [E) Quctem variahla tahla <

4.  Select the save path, fill in the "Library name", "Version", and "Library description" fields, select the
subroutine to save, and click"Export library".

Library export X

2

Export path:

C:\Program Files (x86)\INVT\Auto Station Pro\lib'
“ Library name: |add_lib ‘ |'
Version: |Vl- 0 ‘
} Library description: |add75um = addl + add2 ‘ ![
SeleciProgram Name |Libra_r3r Function ‘Libra_ry Function Description ‘
add_lib |add_1ib \
Export library Cancel

5. Theinterface of export success is shown as follows.
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| Library export

1 Export path:
C:\Program Files (x86)\INVT\Auto Station Pro%lib\,

Auto Station Pro

Library g

‘ Version: |
Export complete. 1 successes, 0 failures.

| Library d l P p |

Seleci|Pr¢ eription

Liins
Export library Cancel

3.7.2 Example of Importing An Addition Library

1. Open the project that requires the use of library functions, right click on "Library" at the bottom of the
"Instruction tree" interface, and select "Import library".

Find || Last |Next

» @ Data Sheet Instruction A

» @ Form Manipulation Instruct
» @ String Processing Instructio
» @ Data Processing Instruction
» @ Real-Time Clock Instruction
» @ Control Calculation Instruct
» @ Verification Instruction
» @ Axis control (pulse input)
» @ Axis control (EtherCAT& pu
» @ Axis control(CANopen)
» @ Communication(CANopen)
» @ Communication Instruction
» @ ECAT communication
» @ Other Instructions

»@ FB

@ FC

» B2
= |— Import library...
!

Remave Library (function)

2. Select the library save path (which is the lib file under the installation path of the upper computer
software by default), then select the corresponding library, load library function, and finally click
"Import library".
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Library impo
Library name: add_1lib Select. . .
Version: V1.0

Library description:

Seleci|Library Function Name |Library Function Description
add_lib

Import library Cancel

3. Theinterface of import success is shown as follows.

Library import
Library name: ADD_LTB Select...
Version: V1.0 Auto Station Pro

Library description:

SeleciLibrary Function Name | | Import successful b L
add_lib
faE
—
Import library Cancel

3.7.3 Call Library Functions

There are two ways to call library programs:

Method 1: In the "Instruction tree" interface, select the newly imported library program, double click on the
functional program or drag it into the project, fill in the value passed in, and click "OK".

TookT) ViedontW HelpH)

BOC QR R @EEvs 008 40 Q 28656866

W, N L = = bt ft O © @ — | # ke
T wane 4 b x [
Find | |Last [
‘ 3 + @ Batch Data Processing In:
» @ Data Sheet Instruction
c Libe, AL subroutines/librarie = + @ Form Manipulation Instr.
ubroutine/Libe, ALl subroutines/libraries
» @ String Processing Instruct
Subprogram/Libr: add_lib ~

» @ Data Processing Instructic
+ @ Real-Time Clock Instructi

Variable NaVariable AdVariable TyData Type |Passed-In VComments

d1 Vo i INT » @ Control Calculation Instr
add? Vi it i
add_sum V2 out INT » @ Verification Instruction

+ @ Axis control (pulse input)
» @ Auxis control (EtherCAT&
+ @ Axis control (CANopen)
+ @ Communication(CANope
» @ Communication Instructiv
+ @ ECAT communication
» @ Other Instructions

@B

@ FC

~ B Library
+ 5 add _lib (v1.0)
2 add_lib

O Cancel
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Method 2: In the "Project manager" interface, right click on "Library", select "Call library function", select
"Subroutine/Libr" and "Subprogram/Libr", fill in the "Passed-In Value" field, and click "OK".

Project manager w X
v 8D add lib(TS635) ~
+{ } Program block
{mM} MAIN
{s} add lib
{1} INT 1
[€) User C language
{}FB
{}FC

ﬁ Lihrarv

— Call library function
Sy :

variaw -

>

£ Library
Calling subroutines/libraries X
Subroutine/Libr; |ADD_LIB (V1. 0) ~
Subprogram/Libr: |add_lib ~
Variable NaVariable AdVariable TyData Type |Passed—In V/Comments
addl Vo IN INT
add? V1 IN INT
add_sum va oUT INT

0K Cancel

Using either of the above two methods generates the following ladder diagram code, which indicates a
successful library import.

|-[ CALL add_lib Do D1 D2 ]

If DO=1 and D1=3 are assigned, D2=4 can be obtained, as shown in the figure below.

ML 1
| [ nov 1 Do ]
3
Ir nov 3 0l ]
T
- [ CALL add_lib Do D1 Dz ]

[E] Element monitoring table

+XOE2F(2EBEE
EMT_1

Element Name Data Type Display FoiCurrent Value New Value
D2 WORD Decimal 4
WORD Decimal
WORD Decimal
WORD Decimal
WORD Decimal
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Note: To update the library, you need to delete original library functions, including those under "Library"
in "Project manager" and "Instruction tree", and then re-import the library file.

3.8 System Variables

3.8.1 Overview

System variables are registers used to express and change PLC running status information, such as device
model, version number, serial port, Ethernet and CAN communication, etc.

3.8.2 List of System Variables

Table 3-1 System Variable Information

Category of system variables

Description

Information related to CAN communication, such as node

_SYS_CAN .

number, baud rate, slave on-line status, etc

Serial communication related information, such as node
_SYS_COM .

number, baud rate, slave node online status, etc.
_SYS_ECAT EtherCAT master and slave node status information

_SYS_ETHERNET

Ethernet communication information, such as IP, MAC,

online status, error diagnosis, etc.

_SYS_INFO

PLC system information, such as SN number, firmware
version, RTC clock, module diagnosis, system log, etc.

_SYS_AXSI_ENC_INFO

Encoder axis information

_SYS_AXIS_MC_INFO

Motion control axis struct

_SYS_GROUP_MC_INFO

Axis group

_SYS_CAM_TABLE

Cam table

3.8.3 _SYS_CAN CAN Interface Running Information

Table 3-2 _stru_SYS_CAN Interface Information

n_EMCY

.. R/W
Name Data Type Description
type
_sCAN.BaudRate INT Baud rate (kbps) R
_sCAN.LoadRate INT Load rate (%) R
_SCAN.RxPerSec INT Frames received per second (FPS) R
Frames transmitted per second
_SCAN.TxPerSec INT R
(FPS)
_SCAN.RxErrCnt INT Receive error counter R
_SCAN.TXErrCnt INT Transmit error counter R
_SCAN.Protocol INT Communication protocol R
Table 3-3 _sCANOpen Interface Information
.. R/W
Name Data Type Description
type
_SCANOpen.NodelD INT Node ID R
Node status, 1 for online and 0 for
_SCANOpen.NodeState INT . R
offline
_stru_CANOpe
_SCANOpen.sEmcy Emergency R
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s R/W
Name Data Type Description
type
_SCANOpen.sDebug ~Stru_CANOpe Commissioning interface R
n_DEBUG
_SCANOpen.sCfgErr -Stru_CANOpe Configuration error message R
n_CFG_ERR
_SCANOpen.sEmcy.NodelD INT Emergency Node ID R
_SCANOpen.sEmcy.ErrorCode INT Emergency error code R
. Error register pre-manufacturer
_SCANOpen.sEmcy.RegAndMsErrField INT R
custom error message area
_SCANOpen.sDebug.NodelD INT Debug node ID R
_SCANOpen.sDebug.State INT Debug status R
_SCANOpen.sDebug.Index INT Debug primary index R
_SCANOpen.sDebug.SubindexAndSize INT Debug sub-index and data size R
_SCANOpen.sDebug.Data INT Debug data or error code R
Configuration error message node
_SCANOpen.sCfgErr.NodelD INT D R
_SCANOpen.sCfgErr.Configindex INT Configuration number R
_sCANOpen.sCfgErr.ErrorCode DINT Error code R
3.8.4 _SYS_COM Serial Port Running Information
Table 3-4 sSCOMx_485 Serial Port Information
A R/W
Name Data Type Description
type
_sCOMx_485.BaudRate DINT Baud rate R
_sCOMx_485.DataBits INT Data bit R
_sCOMx_485.Parity INT Check bit R
_SCOMx_485.StopBits INT Stop bit R
_sCOMx_485.Interface INT Physical interface R
_sCOMx_485.Protocol INT Communication protocol R
_sCOMx_485.Reserved INT Reserved R
Table 3-5 _stru_COMFreePortx Serial Freeport Protocol Information
L R/W
Name Data Type Description
type
_sFreex.Sent DINT Number of bytes transmitted R
_SFreex.Received DINT Maximum timeout (ms) R
_SFreex.Timeout DINT Number of bytes transmitted R
_sFreex.Sendlen INT Transmit data buffer R
_sFreex.Sendbuf INT Receive data buffer R
_sFreex.Recvbuf INT Number of bytes received R
_sFreex.Recvlen INT Enabled state R
_sFreex.Enable BOOL Activated status R
_sFreex.Activate BOOL Busy state R
_SFreex.Busy BOOL Completion sign R
_sFreex.Done BOOL Error sign R
_SFreex.Error BOOL Reserved R
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Table 3-6 _sMbMstx Serial Port Modbus RTU/ASCII Master Node Information

. .. R/W
Name Data Type Description
type
_sMbMstx.AddrNum INT Number of nodes R
_SMbMstx.TimeOQut INT Maximum timeout (ms) R
_sMbMstx.ResponseTime INT Response time (ms) R
_sMbMstx.Connected BOOL Number of connections R
_SMbMstx.Enable BOOL Enabled state R
_sMbMstx.Activate BOOL Activated status R
_SMbMstx.Busy BOOL Busy state R
Port Modbus communication
_sMbMstx.Done BOOL . . R
completion flag bit
Port Modbus communication
_sMbMstx.Error BOOL . R
error flag bit
_SMbMstx.ErrSlID BOOL Slave node ID number R

Table 3-7 _sMbMST_MSGx Serial Port Modbus RTU/ASCII Master Connection — Slave Information

respectively
1: Error, 0: No Error

.. R/W
Name Data Type Description
type
_sMbMstMsgx.DisableSlv BOOL Slave node disabled or not R
_sMbMstMsgx.IsSlvDisable BOOL Slave disability flag R
Table 3-8 _sMbSlvx Serial Port Modbus RTU/ASCII Master Information
.. R/W
Name Data Type Description
type
_sMbSlvx.SlvID INT Number of nodes R
_sMbSlvx. Enable BOOL Enabled state R
_sMbSlvx. Activate BOOL Activated status R
_SMbSlvx. Busy BOOL Busy state R
Port Modbus communication
_sMbSlvx. Done BOOL . . R
completion flag bit
Port Modbus communication
_sMbSlvx. Error BOOL . R
error flag bit
Table 3-9 _stru_COMNnbusx Serial Port Modbus RTU/ASCII Slave Information
. L. R/W
Name Data Type Description
type
_sNNBusx.Slvid INT Node number R
_SNNBusx.Delay INT N:N additional delay R
_SNNBusx.RetryTimes INT Retry times R
_sSNNBusx.Mode INT N:N network refresh mode R
. N:N Polling period of
_sNNBusx.Period DINT L. R
communication
Communication error flag
bit0-bit31 represent error flag
_SNNBusx.Error DINT bits for nodes numbered 0-31, R
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3.8.5 _SYS_ECAT EtherCAT Running Status Information

Table 3-10 EtherCAT Master Status Information

count

. L. R/W
Name Data Type Description
type
Master running status flag bit
_SECATMst.MasterRunState BOOL R
ON: Run, OFF: Stop
Physical connection status of
master
_SECATMst.LinkState BOOL R
ON: normal, OFF: network cable
disconnected
_SECATMst.HeartBeat BOOL EtherCAT real-time task heartbeat R
EtherCAT non-real-time task
_SECATMst.BlockHeartBeat BOOL R
heartbeat
_SECATMst.MaxCycleTime DINT Maximum cycle time, us R
_SECATMst.MinCycleTime DINT Minimum cycle time, us R
_SECATMst.CycleTime DINT Cycle time, us R
_SECATMst.MaxExeTime DINT Maximum execution time, us R
_SECATMst.MinExeTime DINT Minimum execution time, s R
_SECATMst.ExeTime DINT Execution time, us R
_SECATMst.Tx_frames DINT Total frames sent R
_SECATMst.Rx_frames DINT Total frames received R
Frame rate at which the data is
_SECATMst.Tx_frame_rates DINT . R
transmitted, frames/second
Frame rate at which the data is
_SECATMst.Rx_frame_rates DINT . R
received, frames/second
The speed at which the byte is
_SECATMst.Tx_bytes_rate DINT ) R
transmitted, bytes/second
The speed at which the byte is
_SECATMst.Rx_bytes_rate DINT ) R
received, bytes/second
Lost EtherCAT data frame, in
_SECATMst.Loss_rate DINT R
frames
. Reset execution time and cycle
_SECATMst.ResetTime BOOL . R/W
time
_SECATMst.StartMaster BOOL Start the master R/W
_SECATMst.StopMaster BOOL Stop the master R/W
Reset transmit and receive data
_SECATMst.ClearFrameCounter BOOL R/W
frame counter
_SECATMst.DisableMaster BOOL Disable Master Enable R/W
Status of all slaves,
_SECATMst.SlaveState INT 1: All slaves are online R
0: Some slaves are not online
_SECATMst.FirstErrorSlave INT First faulty slave R
_SECATMst.LibVersion DINT EtherCAT library version R
_SECATMst.MstVersion DINT EtherCAT master version R
_SECATMst.DriveVersion DINT EtherCAT NIC driver version R
_SECATMst. Tx_error_cnt DINT EtherCAT transmit error count R
. EtherCAT receive frame timeout
_SECATMst.Rx_timeout_cnt DINT R
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. L. R/W
Name Data Type Description
type
EtherCAT receive invalid frame
_SECATMst.Tx_corrupt_cnt DINT R
count
EtherCAT receive unmatched
_SECATMst. Tx_unmach_cnt DINT R
frame count
_SECATMst.RxPDOLength DINT EtherCAT total receive PDOs R
_SECATMst.TxPDOLength DINT EtherCAT total transmit PDOs R
_SECATMst.ConfigureState DINT EtherCAT configuration status R
_SECATMst.Delay DINT EtherCAT synchronizer R
_SECATMst.SlvLinkState INT Connection status of all slave R
_SECATMst.DisableState INT Master disability state R
Table 3-11 EtherCAT Slave Status Information
.. R/W
Name Data Type Description
type
_SECATSIv.Unused BOOL System retention R
Slave running status
_SECATSlv.SlaveRunState BOOL ve running statu R
ON: Run, OFF: Stop
. Alias written to slave: ON means
_SECATSIv.SetAliasState BOOL R
busy
_SECATSIv.SetAliasError BOOL Failed to write alias to slave R
_SECATSlv.MatchState BOOL Slave type mismatch R
_SECATSlv.ConfigError BOOL Slave configuration error R
_SECATSlIv.SetAlias BOOL Set slave alias, rising edge is valid R/W
_SECATSIv.DisableEnable BOOL Disable slave enable R/W
_SECATSIv.ALState INT EtherCAT state machine status R
_SECATSIv.ALCode INT Fault code R
_SECATSIv.ActAlias INT Actual node alias R
_SECATSlIv.TarAlias INT Target alias to write R/W
_SECATSIv.StationAddress INT Actual node name R
_SECATSlIv.SlaveRingPos INT Configuration address R
f -
_SECATSIv.SDOErrorCode INT Startup parameter configuration| o
error count
_SECATSIv.CfgErrorCode DINT Configuration error code R
_SECATSIv.DisableState INT Configuration state R
3.8.6 _SYS_ETHERNET Ethernet Information
Table 3-12 _stru_ETH_NET Port Information
. L. R/W
Name Data Type Description
type
_SENETx.MAC INT Physical address R
_SENETx.IP DINT Native IP address R/W
_SENETx.NetMask DINT Subnet mask R/W
_SENETx.GateWay DINT Gateway R/W
cw
_SENETx.CmdCtrl INT 0: Read R/W
1: Edit
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Name Data Type

Description

R/W
type

2: Write
3: Error.

Note: You can monitor the network information of this machine in the variable table, and you can also

modify IP, Subnet mask, gateway and other information

in the running state.

Table 3-13 _stru_MBTCP_MSTx ModbusTCP Master Information

. L. R/W
Name Data Type Description
type
_SMbTcpMstx.SlvIP DINT IP address (of slave) R
_SMbTcpMstx. SlvPort DINT Port number (of slave) R
_SMbTcpMstx.Timeout INT Connection timeout (ms) R
_SMbTcpMstx.ResponseTime INT Response time R
_SMbTcpMstx.Connected BOOL Connection flag R
_sMbTcpMstx.Enable BOOL Enabled state R
_SMbTcpMstx.Activate BOOL Activated status R
_SMbTcpMstx.Busy BOOL Busy state R
Port Modbus communication
_SMbTcpMstx.Done BOOL . . R
completion flag bit
Port Modbus communication
_SMbTcpMstx.Error BOOL . R
error flag bit
Table 3-14 _stru_MBTCP_MST_MSGx ModbusTCP Slave Information
. L. R/W
Name Data Type Description
type
_SMbTcpMstMsgx.MstIP DINT Native IP address R
_SMbTcpMstMsgx.MstPort DINT Port number R
_sMbTcpMstMsgx.DisableSlv BOOL Slave node disabled or not R
_SMbTcpMstMsgx.IsSlvDisable BOOL Slave disability flag R
Table 3-15 _stru_MBTCP_SLVx ModbusTCP Master Connection — Slave Information
. L. R/W
Name Data Type Description
type
_SMbTcpSlvx.Connections INT Number of connections R
_SMbTcpSlvx.MstIP DINT Master IP address table R
_SMbTcpSlvx.MstPort DINT Master port number table R
_SMbTcpSlvx.SlvIP DINT Slave node IP address R
_sMbTcpSlvx.SlvPort DINT Slave node port number R
_SMbTcpSlvx. SlvID INT Slave node ID R
Connection flag of correspondin
_sMbTcpSlvx.Connected BOOL & P & R
node
_SMbTcpSlvx.Enable BOOL Enabled state R
_sMbTcpSlvx.Error BOOL Communication error flag bit R
IP address of master node with
_SMbTcpSlvx.ErrIP DINT R
error
Port number of master node with
_SMbTcpSlvx.ErrPort DINT error R
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Table 3-16 _stru_IOT_CARD 4G IoT Card Information

Name Data Type Description R/W type
Dialing status of 4G module
0: Initialization
1: No port, port read-write error.
2: No SIM card inserted.
_slotCard.ModemState INT 3: SIM card has no data flow, APN R
error, etc.
4: Abnormal signal strength
5: Dialing activation failed
6: Dialed successfully
MQTT server connection status
_slotCard.MqttState INT 0: Not connected R
1: Connected
_slotCard.CSQ DINT Signal strength R
_slotCard.Reserved DWORD Reserved R
Table 3-17 _stru_LABEL_COM Tag Communication Information
.. R/W
Name Data Type Description
type
_sLabelCom.IP DINT Tag communication IP address R
_sLabelCom.PORT DINT Tag communication port number R
_sLabelCom. Reserved DWORD Reserved R
3.8.7 _SYS_INFO PLC Running Information
®  Get PLC production device information
Table 3-18 Devinfo Device Information
.. R/W
Name Data Type Description
type
_sDevInfo.Device INT Device Model ID R
_sDevInfo.Vender INT Manufacturer ID R
_sDevInfo.HWVersion DINT Hardware version R
_sDevInfo.SWVersion DINT Software version R
_sDevInfo.FPGAVersion DINT FPGA version R
_sDevInfo.BattVolt DINT Battery voltage R
e  Get CPU and memory utilization and diagnose CPU performance.
Table 3-19 OSM System Monitor
R/W
Name Data Type Description /
type
_SOSM.CPU INT cpu utilization R
_SOSM.Memory INT Memory usage R
®  Obtain the execution cycle time of programs and tasks, so as to judge the complexity of program

execution logic.
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Table 3-20 Program User Program Information

— R/W
Name Data Type Description
type
_sProgram.TotalSize DINT Total program capacity R
_sProgram.UsedSize DINT Used program capacity R
_sProgram.CurRunTime DINT Current program runtime (us) R
_sProgram.MinRunTime DINT Minimum program runtime (ps) R
_sProgram.MaxRunTime DINT Maximum program runtime (us) R
_sProgram.AveRunTime DINT Average program runtime (us) R
_sProgram.ConstScanTime DINT Constant scan time (uS) R
_sProgram.WDT DINT Watchdog reset time (s) R
_sProgram.Reset BOOL Reset cycle time R/W
o Theerrorloginformation of PLC is recorded.
Table 3-21 CurErrLst Error Message List
" R/W
Name Data Type Description
type
_sCurErrLst.Quantity DINT Current error quantity R
_stru_ERR_INF .
_SCurErrLst.Errinfo 0 Current error message list R
_sCurErrLst.sErrinfo.SubErrorCode INT Sub-error code R
_SCurErrLst.sErrinfo.MainErrorCode INT Main error code R
_sCurErrLst.sErrinfo.TimStamp DINT Time stamp R
®  GetRTCclock
Table 3-22 RTC Clock
— R/W
Name Data Type Description
type
_sDataTime.Second INT Second R
_sDataTime.Minute INT Minute R
_sDataTime.Hour INT Hour R
_sDataTime.Day INT Day R
_sDataTime.Month INT Month R
_sDataTime.Year INT Year R
_sDataTime.WeekDay INT Week R
_sDataTime.YearDay INT Days R
_sDataTime.Timestamp DINT Total seconds R
Table 3-23 UsrIntCtl Interrupt Enable Control
— R/W
Name Data Type Description
type
_sUsrIntCtl[0] _UsrIntCtl[67] |- -
_sUsrIntCtl[0].Enable BOOL Enable control bit R
_sUsrIntCtl[0].IntID INT Interrupt program ID R

_sUsrIntCtl[---]

_UsrIntCtl[67]
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Table 3-24 ExtModule Expansion Module System Variable Related Information

. L. R/W
Name Data Type Description
type
_sExtModule.CfgNum INT User-configured module number R
Actually mounted module
_sExtModule.ActNum INT R
number
_SsExtModule.Res_Align DINT Reserved for byte alignment R
_sExtModule.ExtSlot mExtSlot - R
nth expansion module
_sExtModule.sExtSlot[n].CfgType INT . R
User-configured type
nth expansion module Type of
_sExtModule.sExtSlot[n].ActType INT R
actual mount
nth expansion module  Error
_sExtModule.sExtSlot[n].Error BOOL R
Status
nth expansion module Module
_sExtModule.sExtSlot[n].Disable BOOL . P R
disabled
_sExtModule.sExtSlot[n].Res_Align INT Reserved for byte alignment R
. nth expansion module Software
_sExtModule.sExtSlot[n].SWVersion DINT . R
version
. nth expansion module Logic
_sExtModule.sExtSlot[n].LGVersion DINT . . R
device version
Table 3-25 ExtCard Extension Card Related Information
R/W
Name Data Type Description /
type
_sExtCard.mCfgType INT User-configured module type R
_sExtCard.mActType INT Type of actually mounted module R
_sExtCard.SWVersion DINT Software version R
_sExtCard.LGVersion DINT Logic device version R
_sExtCard.Error BOOL Error state R
_sExtCard.Disable BOOL Module disabled R
Table 3-26 Alarminfo Alarm Information and Control Bits
.. R/W
Name Data Type Description
type
_sAlarminfo.Alarm_Enable BOOL Alarm enabled R/W
_sAlarmInfo.Alarm_Act_Flg BOOL S900 - S999 alarm action flag R
. S900-S999 minimum  alarm
_sAlarmInfo.Alarm_Min_Num INT . R
action element number
Table 3-27 SM System Variables
... R/W
Name Data Type Description
type
SMO BOOL Running monitoring bit R
SM1 BOOL Initial running pulse bit R
SM2 BOOL Power-on flag bit R
SM3 BOOL Error flag bit R
k illati ith f
SM10 BOOL Clock oscillation with a cycle o R

10ms
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. . R/W
Name Data Type Description
type
SM11 BOOL Clock oscillation with a cycle of R
100ms
SM12 BOOL Clock oscillation with a cycle of R
1ms
SM13 BOOL CIoFk oscillation with a cycle of R
1min
SM14 BOOL Clock oscillation with a cycle of R
lhour
SM15 BOOL Scanning cycle oscillation bit R
SM18 BOOL Operation zero flag R
SM19 BOOL Operation borrow flag R
SM20 BOOL Operation carry flag R
SM22 BOOL .Set when instruction executes R
incorrectly

Set when instruction element
SM23 BOOL . R
number subscript overflows

Set when instruction parameter is

SM24 BOOL . R
illegal
Multi-cycle instruction

SM30 BOOL . . R
completion flag bit
BINDA i i

SM31 BOOL |nstr'uct|on output R/W
character flag bit
ATI/ITA/ASC/CCITT/CRC16/LRC/C

SM32 BOOL CD instruction bit processing| R/W
mode flag bit
SORTR/SORTC instructi

SM33 BOOL /5 mstruetion | ew
descending sort enabled
SMOV instruction data format

SM34 BOOL L R/W
setting bit
The comparison results of BKCMP

SM35 BOOL instruction matrix are all flagged R
with 1

3.9 Timer
3.9.1TON

3.9.1.1 Function Description

1.  When the energy flow is valid and the timing value is less than 32767, the specified T element (D) times
(the timing value accumulates with the travel time). When the timing value reaches 32767, the timing
value will remain unchanged at 32767.

2. When the timing value is greater than or equal to the preset value (S), the timing coil output of the
specified T element is ON.

3. When the energy flow is OFF, timing stops, the timing value is reset to zero, and the timing coil output is
OFF.

4. When the system executes this instruction for the first time, the timing coil value of the specified T
element will be reset to OFF and the timing value will be reset to zero.
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3.9.1.2 Application Example

M0 3Z2TBT
TOF T1 4 ]
T1 T
- >
3.9.1.3 Sample Sequence Chart
O O
—N— N - — —
OF
M E
0 0.3s 04s 0
N
OF
T1Timing Coil E __ __T1=32767
[ Maximuml
=3 T1=4
T1Timing Value

3.9.2TONR

3.9.2.1 Function Description

1.  When the energy flow is valid and the timing value is less than 32767, the specified T element (D) times,
and the timing value increases with the travel time. When the timing value reaches 32767, the timing
value will remain unchanged at 32767.

2. When the timing value is greater than or equal to the preset value (S), the timing coil output of the
specified T element is ON.

3. When the energy flow is OFF, timing stops, and the timing coil and the timing value remain the current
timing value.

3.9.2.2 Application Example

na 32787
—l——{ TO¥E Tl 5 ]
T1 o
—i— I
3.9.2.3 Sample Sequence Chart
ON ON o
OFF
MO
0.3s 0.2s
ON o
OFF —
T1 Timing Coil Output: — T1—§‘2767
/_ (Maximum)
T1=3 -
T1=5
T1Timing Value

T1=0
3.9.3TOF

3.9.3.1 Function Description

1.  When the energy flow changes from ON — OFF (falling edge), the designated timer T (D) starts timing.

2. When the energy flow is OFF, and the specified timer T has started timing, the timing is continued. Until
the timing value is equal to the preset value (S), the timing coil output of the specified T element is OFF,
then the timing value will remain at the preset value and will not change.

3. Ifthetimingis not started, it will not be started even if the energy flow input is OFF.

4.  When the energy flow is ON, timing stops, the timing value is reset to zero, and the timing coil output is
ON.
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3.9.3.2 Application Example

MO
—— —— TOF T1 L

T1 Y0
— <

3.9.3.3 Sample Sequence Chart

ON ON
OFF
MO
ON ON
OFF OFF
T1 Timing Coil Output 0. 5s T125
T1Timing Value gi=0 0 | TI=0

3.9.4 TMON

3.9.4.1 Function Description

1. When the input energy flow changes from OFF — ON (rising edge) and is in an untimed state, the
specified timer T (D) starts timing (starting from the current value), the timing coil output is kept ON
under the timing state (the length of the timing state is determined by S).

2. Inthe timing state (the timing length is determined by S), no matter how the energy flow changes, the
timing is kept, and the timing coil output is kept ON.

3. When the timing value is reached, timing stops, the timing value is reset to zero, and the coil output is
reset to OFF.

3.9.4.2 Application Example

38

Mo
- 41 r THON T1 50 ]

T1 0
—— >

3.9.4.3 Sample Sequence Chart

ON ON
OFF _| : |_
MO
ON
OFF OFF
T1 Timing Coil Output 0.5¢ } 0. 55
P11 T1=5
T1Timing Value —/‘—/“—
T1=0 T1=0

3.10 Function Block and Function (FB/FC)

Function block programs use ladder diagrams for programming. Within function block programs, functions
(FCs) or function blocks (FBs) can be called, supporting up to six levels of nested calls.
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3.10.1 Function Block (FB)

FB function blocks encapsulate reusable program blocks of a program into a universal function block, and
the FB function blocks can be repeatedly called in the program of the same project.

Using encapsulated FB function blocks in programming enhances program development efficiency and
improves program readability.

The FB function block can generate one or more values when executed, retains its own special internal
variables, and the system allocates memory for the state variables within the FB function blocks. These
internal variables constitute its own state characteristics. For input variable values with identical parameter
values, different internal state variables may exist, leading to different computational results.

Before using the FB function blocks, it needs to be instantiated (by adding an independent FB instantiation
table in the global variable table).

The basic steps for using the FB function block are: Create a function block > Function block programming>
Function block instantiation> Run the function block.

3.10.1.1 Create a Function Block

You can create a new function block through the Auto Station Pro software.

Stepl Right-click "{ }FB" under the corresponding project name node, select "Insert", and a new function
block named FB1 is created.

Step2 Right-click "FB1" to access relevant settings such as "Name", "Encryption", etc.

v B ehtrrtn(TS635) ~ v B ehtrrtn(TS635) ~
+{ } Program block v { } Program block
{m} MAIN {M} MAIN
{s} SBR 1 {s} SBR_1
{11 INT 1 {1} INT 1
User C language User C language
jLn v FB
- t
Sy FB4 {S}@ Open(0)
{S} FB3 {S} FE Delete(D)
{s} FH___ Property(®)
{S} FB2 {S} FE Encryption/Decryption(C)
{S} FB1 Move to folder
{ } EC { } FC Move out of folder
» £ Library
== . ==
v == Libra
— v =2 add lib
= add lib -

» (83 System variable table

v 125] Quetem variahla tahle

3.10.1.2 Function Block Programming

Double-click on the newly created function block under the "{}FB" node to enter the function block program
editing interface. The function block program editing interface has an additional window for input/output
and local variable definitions compared to regular program editing. The parameters of an FB function block
can be classified into Input (IN), Output (OUT), Input/Output (IN_OUT), and Local Variables (TEMP).

# Note: In addition to using variables, the FB function block program can also use supported soft elements
as global variables, such as DO.

The input/output and local variable definition window is shown below.
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Variable Name
addl
add?2

add_sum

Variable Type Data Type Comments
IN INT

IN INT

ouT INT

TEMP BOOL

TEMP BOOL R

e Variable name: Customize the name of the variable.

e Variable type

Variable type

Category

Description

IN

Input variable

The parameters are provided by the logic block that calls
input variables, and the input is the commands passed to the
logic block, where IN type parameters will be generated on
the left side of the graphic block as input parameters.

ouT

Output variable

Provide parameters to the logic block that calls output
variables, indicating it outputs structured data from the logic
block. OUT type parameters will be generated on the right
side of the graphic block as output parameters.

INOUT

Input/Output
variables

Input and output variables can not only be passed into the
called logic block, but also can be modified within the called
logic block. IN_OUT type parameters serve as input and
output parameters, which can be generated on the left side,
right side or the top of the graphic block.

TEMP

Local variables

Valid only within this logic block and cannot be accessed
externally.

e Data types: Variable data types supported include BOOL, INT, DINT, WORD, DWORD, and REAL (other
types will be developed iteratively with each version).

® Note: Used to annotate the meaning of variables.

After the FB function block is instantiated in the MAIN program, the variables defined in the function block
will appear in the "FB instance variable" and can be set with initial values and power-down retention

attributes.

Project manager - 3 X
+ 8D add lib(T5635)
v { } Program block

{M} MAIN
{s} SBR 1
{1} INT 1
User C language

{}FB

{}FC

£ Library
» [£3) System variable table
+ 53 Global variable table

=2 Struct

Software element list

18] instance variabi]

(23 C language global variable table
(&3 Global variable table 1

» £82 System blocks settings

» {:‘.‘ Cross-reference table
& Element monitor table
Trace
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' MAIN [ FB1 [ FB2 | FB3 | FB4 | addlib (5% FB_GLOBALVAR

Variable Name Data Tvpe Initial Value Power Down Comments
1 = ADD1 FB4 L. No Hold
2 addl BOOL OFF
3 add2 BOOL OFF
4 add_sum BOOL OFF
5

e Initial value: The initial data set when the variable is executed at the beginning.

e Power-down retention: The power-down retention attribute can be set to "Hold" or "Not hold" for
variables.

>  Not hold: The variables are restored to the initial values set after repower-on.
>  Hold: Maintain the variable's previous running value after repower-on.

# Note: If the option "Clear power-down retention data after download" is selected in the download
option box, the variables will be restored to the initial values during program downloading.

3.10.1.3 Example of Encapsulating Integer Addition Using FB
1. Editing the function blocks

I MAIN | FB1 | FB2 | FB3 | PB4~ | addlib ] FB_GLOBALVAR | SBR.I

Variable Name Variable Type Data Type Comments
addl IN INT
add?2 IN INT
add_sun OUT INT I
TEMP BOOL

L4

1

nm
A— T ADD #addl #addz #add_sun ]

2. Instantiating and calling the function blocks

After writing the FB function block program, use it in the MAIN application program by instantiating and
calling the function block.

There are three methods for instantiating function blocks:

Method 1: In the ladder diagram application, directly enter the FB name directly, then input the instance
name in the "??" at the top of the function block instruction to complete the instantiation of the function
block.

Enable ADD VAR
—addl

— add2 add_sum—|:|

Method 2: In the ladder diagram application, directly enter the FB name + space + instance name, then click
OK to complete the instantiation of the function block.

Method 3: Under the FB node in the toolbox, double-click the FB command to add the FB command to the
selected position in the ladder diagram. After adding it, enter the instance name in the graphic block
command to complete the instantiation.
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@ re3
@ re4
@ res

After the function block is instantiated, edit the command parameters in the instantiated FB command
according to the program requirements, and complete the instantiation call of the function block.

3. Running the function blocks

After the FB function block is instantiated, the "Enable" of the function block is connected to the power flow
network of the ladder diagram. When the Enable network flow is valid (ON), the function block program is
executed, and the output of the function block is refreshed based on the input state and internal variable
state. When the Enable network flow is invalid (OFF), the function block program is not executed, and the
output of the function block is not refreshed.

[1

mz ADDL
WO | Enable ATTI_VAE
DO— Add1
Di—aAdde SUM_OUT —D2

The ADD_VAR function block executes when the power flow condition is ON: D2 =D0 + D1.
4. Encapsulating function blocks (Support for future iterations)

The edited and debugged FB function blocks can be encapsulated into a library, which can be imported,
exported, and managed through the library of the Auto Station Pro software, achieving reuse of the same
library in different programs.

3.10.2 Function (FC)

A function (FC) is an independently encapsulated function, wherein the program block can define
input/output type parameters. The main characteristic of a function is that its internal variables are static,
without any internal state storage. The same input parameters will always yield the same output, which is
the main difference between a function (FC) and a function block (FB). Functions (FC) are commonly used
for various mathematical operations, such as sin(x) and cos(x), which are typical types of functions.

The basic steps for using a function are: create a function > program the function > call the function > run the
function.

3.10.2.1 Creating a New Function

You can create a new function block through the Auto Station Pro software.

Step1l Right-click the "{ } FC" under the project name node, select "Insert", and a new function block
named "FC1" is created.

Step2 Right-click "FC1" to access relevant settings such as "Name", "Encryption", etc.
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File(F) Edit(E) View(V) Ladder(l) PLC(P) Debugging(D) Tool(T
P (= K O @

L)

=)

— — T = - {
:
v 8 ehtrrtn(TS635) A LT,
+ { } Program block
Sl “v{}FB
{12
i = {}FC
v B Library {5} Open(0)
3 add lib v B Library P
» (B3 System variable table B add lib | Property(P)

v (23 Global variable table

= Struct

Software element list

(53 FB instance variable

[®3 C language global variable tabl
(23 Global variable table 1

v §2 System blocks settings

3.10.2.2 Function Programming

Encryption/Decryption(C)
Maove to folder

» B3 System variak
+ (&3 Global variab
= Struct
Software element list
(&3 FB instance variable

[ R '

Move out of folder

Double-click the newly created function under the "{} FC" node to enter the function block program editing
interface. The function block program editing interface has an additional window for input/output and local
variable definitions compared to regular program editing. The parameters of an FC function block can be
classified into Input (IN), Output (OUT), Input/Output (IN_OUT), and Local Variables (TEMP).

# Note: In addition to using variables, the FC function block program can also use supported soft elements

as global variables, such as DO.
The input/output and local variable definition window is shown below.

| MaIN || et | FB2 [ FB3 | add var | add lib FB GLOBALVAR |Tf SBR1 [ suB1

Variable Name Variable Type Data Type Comments
intputl IN INT
intput2 IN INT
output2 ouT
TEMP BOOL
TEMP BOOL
<
1
n3
W hbB— —T SUE #intputl #intput2 #output? ]
®  Variable name: Customize the name of the variable.
e Variable type
Variable type Category Description
The parameters are provided by the logic block that calls
. input variables, and the input is the commands passed to the
IN Input variable . .
logic block, where IN type parameters will be generated on
the left side of the graphic block as input parameters.
Provide parameters to the logic block that calls output
. variables, indicating it outputs structured data from the logic
ouT Output variable i .
block. OUT type parameters will be generated on the right
side of the graphic block as output parameters.
Input and output variables can not only be passed into the
Input/Output . o o
INOUT Variables called logic block, but also can be modified within the called
logic block. IN_OUT type parameters serve as input and
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Variable type Category Description
output parameters, which can be generated on the left side,
right side or the top of the graphic block.
) Valid only within this logic block and cannot be accessed
TEMP Local variables
externally.
[ ]

types will be developed iteratively with each version).

® Note: Used to annotate the meaning of variables.

Data types: Variable data types supported include BOOL, INT, DINT, WORD, DWORD, and REAL (other

Note: Compared to FB function blocks, the FC functions cannot set initial values and power-off retention

properties, and all local variables are not retained.

3.10.2.3 Example of Encapsulating Integer Subtraction Using FC

1. Editing the function

o MAIN | FB1 | FB2 | FB3 | addvar |T§ add_lib FB_GLOBALVAR | SBR.1 [T suB1
Variable Name Variable Type Data Type Comments
intputl IN INT
intput2 IN INT
output2 ouT

TEMP BOOL

TEMP BOOL
£

|1
N3

mw p— - 3UB #intputl #intputz Houtputz ]

2. Calling the FC function

After writing the FC function block program, use it in the MAIN application program by calling the function

block.
E
Mé
Ho {1 Enable SIE1
10— inputl
D1Z—input? output? —T14
3. Running the FC function

The "Enable" of the FC function is connected to the power flow network of the ladder diagram. When the
Enable network flow is valid (ON), the function block program is executed, and the output of the function

block is refreshed based on the input
block program is not executed, and the

state. When the Enable network flow is invalid (OFF), the function
output of the function block is not refreshed.

l1

Ma
s
oo 5
ez E

Enable
— inputl

311

— input? output? — z nid

The SUBL1 function executes when the power flow condition is ON: D14=D10 - D12.

4.

Encapsulating the FC function (Support for future iterations)

The edited and debugged FC functions can be encapsulated into a library, which can be imported, exported,
and managed through the library of the Auto Station Pro software, achieving reuse of the same library in

different programs.
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4 User C language

4.1 Overview

TS Series PLC supports users to use C language to write functional blocks in programming software, call
them where needed, and supports common C language attribute library. Users' C language is called in
ladder diagram using CALL instruction, parameters can transfer bit element M, word element D and word
element R, read and write element values. And users can use C language to replace other PLC programming
languages to realize complex logic and arithmetic operations, which can effectively improve the
development efficiency of programmers.

4.2 Instruction Format

User C language function is called in ladder diagram by using CALL instruction, which includes CALL
instruction, function name and parameters. The function name is the same as C language file name, which is
defined when it is created, and the interface name cannot be changed in the file.

e  CALL instruction
®  Function name (ButtleSort)
e  Parameters (M10 D10)

miz

H CALL ButtleSort Mo D10 ]

4.3 Operating Steps

Stepl Create C language

Open the PLC editing software, choose "User C language" node in the "Project manager" toolbar on the left,
right-click and select "Add source file", and the software interface will pop up the user C language interface
design window.
- g chile01(TS635) -
v { } Program block
{M} MaiN
{s} ssr_1
{|} INT_1
= E i Ad‘; so;;-ce file(l)
= Library
» Systen Import C language library(S)
> @ Global C language password
v (‘\E Setting.

» @ System Block
89 exe-caro

Add head file(S)

Step2 Design C language interface
Fill in the user C language function information in the C language source file interface design dialog box

The function name is required, and it cannot be the same as the subroutines, interrupt subroutines and
other C language functions, that is, avoid using function names containing SBR_ and INT_strings; Up to 16
parameters can be added, parameters can not be left blank, must have an unique name which can not be
any PLC soft element name.
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*

File namd:  ButtieSort uthor

Add  Del Up Down

z

Digits Description Mapping

Ia
k-]
"

B
U

The supported data types are as follows:

Type Description
BIT Boolean quantity
_INT16U 16-bit unsigned integer
_INT16S 16-bit signed integer
_INT32U 32-bit unsigned integer
_INT32S 32-bit signed integer
_FP32 32-bit floating point
_PINT16U 16-bit unsigned int pointer
_PINT16S 16-bit signed int pointer
_PINT32U 32-bit unsigned int pointer
_PINT32S 32-bit signed int pointer
_PFP32S 32-bit float pointer

Step3 Clanguage editing
After creation, enter the C language editing interface where users can write the functions needed to realize.

The part generated by default includes the included header file (including three header files by default:
plcstdafx.h, typedef.h, bitdef.h), C language interface function body, and users do not need to manually
change or delete the default header file, function interface name, return value type and function parameters,
otherwise compilation errors may happen.

Click the "Design" button to re-edit the interface design, then this part will be re-produced, and the previous
part needs to be manually deleted to avoid compilation errors. In the example, the function is of C language
bubble sort algorithm.

®  Parameter passing mode: When ladder diagram is called, the passed-in M and D are the start addresses
of B and m_w1. As shown in the following figure, when the elements in the instruction ButtleSort are
MO and DO, then B[0] is MO, B[10] is M10, m_w1[0] is DO, and m_w1[10] is D10 in C language functions; If
the parameters used in the ladder diagram are M100 and D100, then B[0] is M100 and m_w1[0] is D100.
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Main [ ButtleSort

Design Compile Format

9
Fun name W10
|:|I::Eh=.___

12 void|ButtleSort{|BIT B, _PINTI6U m_wl
13¢
14
15
16 &

17 int count

18 for(int j J 1 - i; ]
19e )

20 | if (m_wllj m_wllj -

nt i, j. tem
~(int

22 tem = m_wllj

23 m wllj m wl[j+1
24 | m_wllj+1 tem
29 | count

28 if (count

30 | break

Step4 Use of C language program:

User C language functions are called by CALL instructions. For example, for the bubble sort function
mentioned above, the following shall be input in ladder diagram:

e CALL instruction
e  Function name (ButtleSort)
e  Parameters (M10 D10)

When compiling a ladder diagram, check the instruction block. If it is CALL instruction, check whether its
function name is C language function (note the difference between ladder diagram subroutine and interrupt
subroutine). If it is C language function, check parameters, match parameter type and quantity, and if the
instruction block is correct, compile the C language file and generate an executable file.

[T MAIN EgButtleSort

|Bubble Sort
Mo 00
NO [ [ oY 700 010 ]
700
Ir nov 300 D11 ]
GO0
i nov 10 D12 ]
300
r nov 900 D13 ]
10
Ir nov 600 D14 ]
¥l
] 2
SNz
N1 |} { CalLL ButtleSort N10 D10 ]
T2
— | >
T3
— | >

202502 (V1.2) 47



TS600 Series Programmable Logic Controller Programming and Application Manual

User C language

4.4 Use Case

1. Bitelement (M) pass parameter

o MAIN  E3demo m

Desi

]

WD OO =] O U s O DD e

Hi4——— CALL

gn Compile Format

# fun: demo_m
* author:
* notes: Word element out of range

= “plestdafx. h”
“typedef. h”
1clude “bitdef.h”

void demo_m( BIT B )

B[100] = 1;

Mi0o 123
mav 123 nioo

Mol

demo_m M0

In the above case, setting M101 to 1 will trigger the call of C language function, in which M100 is set to 1, so
that M100 element energy flow section can be executed.

Bit soft elements are used as per array, and support position 1 and bit clearing, such as B[0]=1; B[1]=0; And
assignment, such as B[0]=B[1]. If the pass parameter is MO, then B[0] is MO and B[100] is M100 when the
function is called. If the pass parameter is M10, then B[0] is M10 and B[100] is M110 when the function is

called.
C language function
parameters
B[O B[10
Ladder diagram ca [0] [10]
parameters
MO B[0]<==>M0 B[10]<==>M10
M10 B[0]<==>M10 B[10]<==>M20

2. 16-bit pointer typ

e data and 16-bit integer data pass parameters

[@ MAIN EFcshort

&t RE

1

28

3 [ * fun: c_short

4 uthor:

5 | * notes: Word element out of range
6 L

i

8 #include “plestdafx. h.h”
9 #include “typedef.h”

10 #include "bitdef.h”

11

12 void c¢_short( _PINT16U wl, _INT16U w2 )
138

14 wl[0]

13

16 wll1]

17

18 wl[2] =

19 +}

20
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] 10101
HO f——— oy 10101 120
M
o CALL o_short hili]
Mz 100 100
K2 v il D10
200 200
mv jil} D11
10101 10101
my D2 D12

Parameter passing method: when ladder diagram is called

When the function parameter is of pointer type, the passed-in element address is the start address of
the C language function parameter.

When the function parameter is of 16-bit integer type, the passed-in element is passed in the form of

As shown in the above figure, when c_short is called, DO and D20 are passed in, where D0 is passed as a
pointer and D20 is passed as a value. When the function is called, wl[0] is the address corresponding to
element DO, wl[1] is the address corresponding to D1, and w1[2] is the address corresponding to D2. By
assigning values to w1[0], w1[1] and w1[2] in C language functions, the values of elements DO, D1 and D2 will
be changed correspondingly. w2 is the value passed, and the value is equal to the value of D20.

If the pass parameters are D10, D30, then w1[0] is D10, w1[1] is D11, w1[2] is D12 when the function is called,
and the value of w2 is equal to the value of D30.

C language function parameters

w1[0] w1[10]
Ladder diagram call parameters
DO w1[0]<==>D0 w1[10]<==>D10
D10 w1[0]<==>D10 w1[10]<==>D20

3.

(5 MAIN Fgeint 32

32-bit pointer type data and 32-bit integer data pass parameters

#

R

L]

* fun: c_int_32
* author:
# notes: Word element out of range

#include “plcstd
#include "t
10 #include “bit

O 00 ~1 O U W LI DD =

12 void c_int 32( _PINT32U wl, _INT32U w2 )
13¢

14 wl[0] =1
15

16 will] =2

17
18| wil2] =wl2];
19l -}

20

m 30301
B mv 30301 140
m
o, CALL o_int 32 130
n 1000000 1000000
i g 130 150
2000000 2000000
v D3z D52
30301 30301
v D34 154

Parameter passing method: when ladder diagram is called

When the function parameter is of 32-bit pointer type, the passed-in element address is the start
address of the C language function parameter.

When the function parameter is of 32-bit integer type, the passed-in element is passed in the form of
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As shown in the above figure, when c_int_32 is called, D30 and D40 are passed in, where D30 is passed as a
pointer and D40 is passed as a value.

Because it is of 32-bit pointer type, when the function is called, w1[0] points to the address corresponding to
two elements with address bits D30 and D31, and wl[1] points to the address corresponding to two
elements with address bits D32 and D33. By assigning values to w1[0] and w1[1] in C language functions, the
values of D30, D31 and D32, D33 will be correspondingly changed. w2 is the value passed, and the value is
equal to the value formed by combining the element addresses of D40 and D41.

L functi t
‘ anguage function parameters w1[0] w1[10]
Ladder diagram call parameters
DO w1[0]<==>D0D1 w1[10]<==>D20D21
D10 w1[0]<==>D10D11 | w1[10]<==>D30D31

4.  32-bit float pointer type data and 32-bit floating point data pass parameters

o MAIN EZdemo f 4 b x

#include “plestdafx. h.h”

I

8

9 #include "typedef.h
10 #include "bitdef.h”
11
12

void demo f( PFP32, fl, FP32, 2 )

138/
14 f1[0] = £2
15 f1[10] = 1000. 12
16 -}
17
18
o 123.1230
1 ROV 123.1230 D10 ]
123.1230 123.1230
ROV Do D4 ]
1000. 120 1000. 120
ROV D20 D15 ]
n
02— CALL denao_f Do D10 ]

Parameter passing method: when ladder diagram is called

e  When the function parameter is of 32-bit float pointer type, the passed-in element address is the start
address of the C language function parameter.

e  When the function parameter is of 32-bit floating point type, the passed-in element is passed as a
value.

As shown in the above figure, when demo_f is called, DO, D10 are passed in, where DO is passed as a pointer
and D10 is passed as a value.

Because it is of 32-bit pointer type, when the function is called, f1[0] points to the address corresponding to
two elements with address bits DO and D1, and w1[10] points to the address corresponding to two elements
with address bits D20 and D21. By assigning values to f1[0] and f1[10] in C language functions, the values of
DO, D1 and D20, D21 will be correspondingly changed. f2 is the value passed, and the value is equal to the
value formed by combining the element addresses of D10 and D11.

language function parameters
. f1[0] f1[10]
Ladder diagram call parameters
DO f1[0]<==>D0D1 f1[10]<==>D20D21
D10 f1[0]<==>D10D11 f1[10]<==>D30D31
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5 Programming Language

There are three programming languages: ladder diagram (LAD), instruction list (IL) and sequential function

chart (SFC).

5.1 Ladder Diagram (LAD)

5.1.1 Concept of Ladder Diagram

Ladder diagram is a common graphical PLC programming language similar to electrical (relay) control

diagram.

Its main features include:

o  With a left bus bar, while the right bus bar is omitted.

e All control output elements (coils) and function blocks (application instructions) have only one energy

flow input.

Electrical control diagram and ladder diagram are equivalent to some extent, as shown in Figure 5-1.

Figure 5-1 Equivalent Relationship between Electrical Control Diagram and Ladder Diagram

LSl PB  CR
TEkA,
LS2 SS

M

X0 T1 X1 YO
— | it f —C
X2 X3
L()—HJ

5.1.2 Basic Programming Elements of Ladder Diagram

Several basic programming elements can be abstracted from ladder diagram according to the principle of
electrical (relay) control diagram:

Element | Signification Description
Loft bus Corresponding to the control bus in an electrical control diagram, it
provides control power to the control loop.
, It represents the electrical connection in an electrical control
Connecting . S
line - diagram, which is used to conduct other elements connected to each
other.
It represents the input contact in an electrical control diagram, and it
controls the on-off of the control current in the loop and determines
the direction of the control current. The connection relationship
Contact 1kt . . .
between parallel connection and series connection of contacts
essentially represents the operation relationship of input logic of
control circuit and controls the transmission of energy flow.
Coil '®) It represents the relay output in the electrical control diagram.
Also called application instruction, it corresponds to the actuators or
. functional devices connected in the electrical control diagram which
Function . . . .
block - are used to achieve special functions, and a functional block can

complete specific control functions or control calculation functions
(such as data transmission, data operation, timer, counter, etc.).
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5.1.3 Energy Flow

Energy flow is a very important concept in a ladder diagram program. Energy flow is used to drive coil
elements and application instructions, and is similar to the output of drive coil and the control current
executed by mechanism in an electrical control diagram.

In a ladder diagram, the front end of coil or application instruction must be connected with energy flow.
Only when there is valid energy flow, the coil element can output and the application instruction can be
effectively executed. Figure 5-2 shows the energy flow transfer in a ladder diagram and the driving effect of

energy flow on coil or function block are demonstrated.

Figure 5-2 Energy Flow Transfer and Driving Effect of Energy Flow

1

MO M1 Mz /—HG—M—\ Y0
N3 . 1 { } . {H >
Mo M1 | s 1
l |}
M1 01 .
i m—
"o m M oo Ay
RE] o . . i <l >
3 M3 12
‘ — < >
Three paths that can be retained for transmission g ann
mov 999 D0

5.2 Instruction List (IL)

Instruction list is a textual user program, which is a set of instruction sequences written by users. The user
program stored in the main module of PLC for execution is actually an instruction sequence that can be
recognized by the main module. The system executes each instruction in the sequence one by one to realize

the control function of the user program. Figure 5-3 shows an example of converting a ladder diagram into
an instruction list.

Figure 5-3 Conversion of Ladder Diagram into Instruction List
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5.3 Sequential Function Chart (SFC)

Sequential function chart is a graphical user program framework design language, which is usually used to
realize sequential control function.

Sequential control refers to a control process that can be divided into multiple procedures (processing steps)
and processed according to a certain working sequence. The structure of the user program designed
according to the sequential function chart is intuitive and clear, and is consistent with the actual sequential
control process. Figure 5-4 shows an example of a simple sequential function chart.

Figure 5-4 Sequential Function Chart

|Rctivate 20 step state during the first scamming cwele of the user program ' LATO
M1 :
|} { SET =0 1

[ so ]

|Prnce55ing of step state 30

=0 o .
5 { > s20
Mo
Pl [ SET 520 ] .
Frocessing of step state 520
ZZ0 Tl
5 < 2
m =0
| | { 2
{ EET 1
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6 Serial Communication

Serial Communication refers to a communication mode which transmits data between peripheral devices
and computers by bit through data signal lines, ground lines, control lines, etc. This communication mode
uses less data lines, which can save communication cost in long-distance communication.

This chapter introduces the serial communication function of TS600 Series Small PLC in detail, including
communication resources and communication protocol, and illustrations with examples.

6.1 Serial Communication Resources

6.1.1 Supported Serial Communication Protocols

Main Communication | Communication
Supported protocols Note
module ports port type
COM1 RS485 Modbus RTU/ASCII master
communication protocol,
15635 Modbus RTU/ASCII slave
coM2 RS485 communication protocol, | TS635 supports two
freeport protocol, and tag|485 and one
communication protocol |expandable 232
TS600 Modbus RTU/ASCII slave |interfaces
CAN-2??>2 COM3 RS23) communication protocol,
expansion freeport protocol, and tag
card communication protocol
6.1.2 Applicable Baud Rate
Communication protocol Applicable baud rate

Freeport protocol

Modbus RTU (master, slave)

Modbus ASCII (master, slave)

115200, 57600, 38400, 19200, 9600, 4800, 2400 and
1200bps

multiple protocols at the same time.

6.2 Link characteristics

Physical layer: RS232, RS485

Link layer: asynchronous transmission
Data bit: 8-bit (RTU), 7-bit (ASCII)
Baud rates: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200bps

Verification method: even check, odd check or no check

Stop bit: 1 bit or 2 bits

6.3 RS485 Power Terminal Wiring

Pin diagram

Note: Serial protocols cannot be reused. For example, COM1 can only use one protocol rather than
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Al |  B1
A2 | | B2
Power
GND | Terminal | 24v
+
= 24VDC
PE | ov T
=+
GND
e Terminal function table
Pin Function
Al COM1 RS485+
Bl COM1 RS485-
A2 COM2 RS485+
B2 COM2 RS485-
GND Power ground
24V Power supply
PE Protective earthing
ov Power ground

6.4 Serial Networking Connection

The TS600 Series RS485 interface has a built-in 120 Q terminal resistor which can be selected with a toggle
switch. RS485 bus networking supports up to 31 nodes with the address range of 1-247, and supports
broadcast. RS485 bus networking wiring diagram is as follows:

Master Station | A

B
Y .-
GN
O

[PE

When operating as the master
station, a terminating resistor
is required to be connected.

# Note:

(A)(B)(aw)(PE)

Slave Station 1

((A)(B)(aw)(PE)

Slave Station N

-

Terminating Resistor

When operating at the end of the
network, a terminating resistor is

required to be connected.

Shielded twisted pair is recommended for RS485 bus, and A and B are connected by twisted pair.

120 Q terminal matching resistors are connected at both ends of the bus to prevent signal reflection.

The reference ground of 485 signals at all nodes is connected together.

The distance of each node branch line should be less than 3m.
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6.5 RS232 Interface

The following figure shows the CAN-232 expansion module and its interface definition.

5
4
No. Port type Definition Description
1 SD card slot Insert MicroSD card here Used for SD card firmware upgrade
2 | RS232 Interface RS232 bus interface Used for RS232 communication
CANopen See the specific definition in the later
3 . P CANopen bus interface . pecttt nition
interface sections
Toggled to ON: Built-in terminal resistor
4 Switch CANopen terminal resistance | engaged
toggle switch Toggled to OFF: Built-in terminal resistor
disengaged
Bus sna
5 . N P Connected with the main module | Connected with PLC main module
interface

RS232 interface definition:

PIN

Definition Description

NC

NC

GND

RS232 RX

RS232 TX

NC

NC

O |IN[oog | W(IN|F

NC

When the CAN-232 expansion card is properly installed, the 232 and CAN communication configuration
options will appear when "CAN-232" is selected for the expansion card.
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» B System Block
oo
v B EXP-CARD

oo
a0 CAMN-232

[=]5] : :
@ Expansion module configuration

» n System Block @ Electronic cam

m F_XP—CARD
L

ij Motion control axes

[~ .
173 Expansio CAN 232 += Axis group setting
@ Electronig CAN-2*RJ45 aﬁ EtherCAT
ﬁ Meotion contral axes COM1
+; Axis group setting Ccom2
o Ethercar @ coms
COM1 @ can
com2 E3 Eethernett

6.6 Freeport Communication Protocol

6.6.1 Brief Introduction

Freeport protocol is a communication protocol mode in a user-defined communication data format, which
can transmit and receive serial data by instructions. In this mode, PLC can be used to communicate with
devices in various custom formats, such as frequency converters, bar code scanners, instruments and other
intelligent devices using freeport communication protocols. For a single device, PLC can communicate
through RS232 or RS485. An RS485 network can also be formed with multiple devices.

£ Note: The FreeSerial protocol instruction can only be used if the freeport parameters in the system block
are configured.

6.6.2 Setting of Freeport Parameters

Stepl Select the corresponding "COM" option in the system block to enter the communication port setting
interface.

5 MAIN b x
v B 123453433(75635) “
v { } Program block

{m} man
{s} ser_i  E— Free_Serial
(1} e Execute

- <
User C language b port Done
B 22— SendBuf Busy— |
> System variable table 29—SendSize Error —|

» (3 Global variable table ?9—RecvBuf E 1D
v £ setting . e o

» [18) system Block ??—RecvSize SentXum—:l
82 exp-caro I:'— Timeout RecvNum —:l

oo ;
89 £xpansion module configuration

A Eteet

1 Motion control axes

$2 Axis group setting
Yo Ethercar
P comt |
& comz
Ehernet]
» B3 Etherner2
B etherNeyip
» €3 cross-reference table
98, Element monitor table
Trace v
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Step2 Select "Free port protocol" in the protocol setting pop-up window to enter the freeport parameter
setting interface, as shown in the following figure.

System Block - Modbus X

Protocol selection

OmuLL

(O MadbusRTU master

() ModbusRTU slave:

O MedbusASClI master Enable control element
(O MadbusASCl slave

@ Eree ol prolocel

com1
Baudrate | 19200 ~ | Parity check Even Check ~

Data bit 8 ~ | Stop bit 1 b

Timeout time £

1000
Retry time 1
3

Frame interval 3 ms
Intercharacter timeout 1 = ms
Interframe timeout 200 3 ms
Effective Low byte valid v

The configurable parameters are as follows:

Options Setting Content Note
115200, 57600, 38400, 19200, 9600,
Baud rate -
4800 (default: 19200)
Data bit Setto 7 or 8 (default to 8) -
Set to no check, odd check and
even check (default to even check) )
Stop bit Setto 1 or2 (default to 1) -
Time between transmission of each frame

Parity bit

Frame spacing |Defaultto 0

(ms)
Inter-character Discarded when the time between two
. Defaultto 0 . .
timeout characters received exceeds this value.
Inter-frame Discarded when the time between two
. Default to 200 . .
timeout bytes received exceeds this value.

e lLow byte active: When transmitting or

receiving data, manipulate the low byte
of a word element, if two bytes are to be
transmitted, then transmit the low byte
of two word elements.
High and low byte active: When
transmitting  or  receiving  data,
manipulate the high and low byte of a
word element, if two bytes are to be
transmitted, then transmit the high byte
and low byte of a word element.

Low byte active/high and low byte

Effective byte )
active

After the configuration is completed, you can use FreeSerial instruction to transmit and receive serial
freeport data. Please refer to FreeSerial instruction in the chapter of Communication Instructions of TS600
Series Programmable Logic Controller Command Manual for detailed use.
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6.7 Modbus-RTU/ASCII Master
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6.7.1 Brief Introduction

TS600 Series Small PLC supports two RS485 ModbusRTU/ASCII master or slave.

6.7.2 Serial Port Setting

Stepl Double-click the corresponding "COM" option in the system block to enter the communication port
setting interface.

v i Setting

» B System Block
8% exe-carp
=3 Expansion module configuration
@ Electronic cam
ﬁ Motion control axes
+; Axis group setting
o Ethercat
4=p COM1
comz
m Ethernetl

> m Ethernet2

£ EtherNetip

Step2 Select "ModbusRTU master" or "ModbusASCIl master" as required in the pop-up window "Protocol

setting".
System Block - Modbus X
Protocal selection

O NULL
@ PlodbusH T mesle
() ModbusRTU slave

O ModbusASCIl master [] Enable cortrol element X0

(O ModbusASCl| slave

(O Free port pratocol

Com1

Baud rate | 19200 ~ | Parity check Even Check ~

Databt |8 Stop bi 1 >

Timeot time 1000 = me

Retry time 1 =

Frame irterval 3 = ms

Intercharacter timeout 1 2! me

Interrame timeout 200 > ims

Station number 1 s 1247

Cancel Help
The configurable contents are as follows:
Options Setting Content Note
This allows users to use bit elements to
Check the enable

Enable the enable control elements | control the start and stop of Modbus,
which is not enabled by default
Enable control Only valid when the Enable Control

X,Y, M elements .
elements Element box is checked

control elements
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Options Setting Content Note
115200, 57600, 38400, 19200, 9600,
Baud rate Default to 19200
4800
Data bit Modbus RTU is fixed to 8 bits and
Modbus ASCll is fixed to 7 bits
o Set to no check, odd check or even
Parity bit Default to even check
check
Stop bit Settolor2,defaultto 1 -
. . Maximum  communication timeout,
Timeout time 0-65535ms
default to 100ms
. Number of retransmissions when
Retry times 0-15 L .
communication fails

6.7.3 Master Setting

Step1l Right-click the corresponding "COM" option in the system block and choose "Add configuration".

v @ Setting
» B System Block

28
138 EXP-CARD

=g Expansion module configuration

@ Electronic cam

ij Motion control axes
*g Axis group setting

Eo EtherCAT

Cpen(O)

d&p CO

Add configuration(A)

— -
m Ethe Encryption/Decryption(C)

> m Ethe Delete(D)

B Etherhetsip

Step2 Add configuration, set the slave number communicating with the master, and up to 248 slaves can
be configured (0 - 247).

COMI1
COM: 1

Station number: 1]

| [1):4 | | Cancel

After configuration, the slaves are as shown in the following figure.

v {6 Setting

» @ System Block
[=]5]
G EXP-CARD

=3 Expansion module configuration

E Electronic cam

fil Motion control axes
+; Axis group setting

§o Ethercar

v &P COM1
£ [01COM1 Modbus Slave:1

4p COM2Z

m Ethernetl
» [ Ethernet

3 ethernerip
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Step3 Double-click "COM1 Modbus Slave" to open the Modbus Master Configuration Table. See 6.7.4

Master Configuration Table for details.

6.7.4 Master Configuration Table

This interface is used to configure the detailed configuration information of Modbus master node.

[0ICOM1 Modbus Slave: =
Slave station mumber: [I | [ JEnsble control element b [ |
Ho. |-igger Mocizger Conditi ReadFRu:gcitsitD:;(US) |re Register Address | Quantity |ping Addr| |
Faste
[ | [ Cenel
®  Details of the configuration table are as follows:
Options Setting Content Note
The slave number 0  represents
Slave node ID. 0-247 broadcasting, and up to 247 slaves are
supported
This allows users to use bit elements to
control the activation and inactivation of
Enable control |Enable the enable control o
Modbus slaves, where each individual slave
element check box |elements

is controlled. And this option is not used by
default.

Enable control

X, Y, M elements

Only valid when the Enable Control Element

elements box is checked
. Number of retransmissions when
Retry times 0-5 I .
communication fails
"Loop" and "Trigger" modes are | Loop: Cyclic loop execution. Trigger: Bit
Trigger mode P &8 e P &8

supported.

element rising edge execution.

Trigger condition

o When the trigger mode uses
"Loop": "Trigger condition"
is used to set the cycle time
(unit: ms), and the
configuration is executed at
the specified cycle.

e When "Trigger" is used in

trigger  mode: "Trigger
condition" is used to set
trigger condition

variables/elements

o When the trigger mode uses "Loop", the
configuration is executed at the
specified cycle.

o When "Trigger" is used in the trigger
mode, the communication is triggered
once by setting the trigger condition.
When the communication is completed,
the  trigger  condition be
automatically reset.

will

Function

01,02, 03, 04, 05, 06, 15 (0x0f), 16
(0x10)

Modbus function code

Slave register

0-65535
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Options Setting Content Note
address
It is determined by each function
Qty code, as shown in the following | Number of read/write registers or coils
table

It is determined by each function
Mapping address |code, as shown in the following
table

Address of slave coil/discrete
quantity/register mapped in master

# Note:

< If the set cycle period is less than the time required for communication, it will be executed at per the
cycle of the actual communication time. For example, when the set period is 10ms but the
communication actually requires an execution period of 20ms, the actual execution period is 20ms.

< When multiple Modbus instructions are configured to use the same trigger element, and when the
element is triggered, the corresponding multiple Modbus instructions will be executed, and then the
element will be automatically reset.

e The optional function/quantity and mapping address elements corresponding to the function code are

as follows:
Function code Function Qty Optional mapping address
element
01(0x01) Read coils 1-2000 M
02(0x02) Read discrete input 1-2000 M
03(0x03) Read save register 1-125 D,R
04(0x04) Read input register 1-125 D,R
05(0x05) Write single coil 1 M
06(0x06) Write single register 1 D,R
15(0x0F) Write multiple coils 1-1968 M
16(0x10) Write multiple registers 1-123 D,R
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6.8 Modbus-RTU/ASCII Slave

6.8.1 Brief Introduction

TS600 Series Small PLC supports two RS485 RTU/ASCII master or slave.

6.8.2 Slave Settings

Double-click the corresponding "COM" option in the system block to enter the communication port setting
interface. Select "ModbusRTU slave" or "ModbusASClII slave" as required in the pop-up window "Protocol

setting".

v &

Setting

System Block - Modbus

Protocol selection

> @ System Black
B EXP-CARD

8c Expansion module configuration

@ Electronic cam

ij Motion control axes

+; Axis group setting

¥e

EtherCAT

COMI1

COM:2

m Ethernetl

The configurable contents are as follows:

OMNuLL
(O ModbusRTU master

" []Enable cotrol element

o
O ModbusASCll slave
O Free port protocol

com

Baudrate | 19200 ~| Parity check Even

Data bit Stop bit 1 -

Timeout time 1000
Retry time 1
Frame interval 3
Intercharacter timeout 1
Interframe timeout

Station number

E—
—

Cancel Help

Options

Setting Content

Note

Check the enable
control elements

Enable the enable control elements

This allows users to use bit elements to
control the start and stop of Modbus,
which is not used by default

Enable control

X,Y, M elements

Only valid when the Enable Control

elements Element box is checked
115200, 57600, 38400, 19200, 9600,
Baud rate Default to 19200
4800
. RTU is fixed to 8 bits, ASClI is fixed
Data bit . -
to 7 bits
o Set to no check, odd check or even
Parity bit Default to even check
check
Stop bit Settolor2,defaultto 1 -
Node number 1-247 Slave node ID

# Note: After the configuration is completed, download it to TS600 series small PLC.

202502 (V1.2)

63



TS600 Series Programmable Logic Controller Programming and Application Manual

Serial Communication

When working as a slave, the supported function codes and operable elements are as follows:

6.8.3 Slave Related Information

6.8.3.1 Function Code and Element List

Function code Name Type of operable elements Note
01(0x01) Read coils Y,X,M,S,T,C Read bit
02(0x02) Read discrete input X Read bit
03(0x03) Read registers D,Z,T,C,R Read word
05(0x05) Write single coil Y,M,S,T,C Write bit
06(0x06) Write single register D,Z,T,C,R Write word
15(0x15) Write multiple coils Y,M,S,T,C Write bit
Write multiple .
16(0x16) . D,Z,T,C,R Write word
registers
6.8.3.2 Address Binding Table
As a slave, the accessible Modbus protocol addresses are as follows:
Supported
Total Protocol function ..
Element | Type X Description
quantity address codes
(Decimal)
MO- Bit 0x0000-0x7FFF MO - M999: not saved in case of
32768 01, 05,and 15
M32767 |element (0-32767) power-down
Bit 0x8000-0x8FFF S0-S999: not saved in case of
S0-S4095 4096 01, 05, and 15
element (32768-36863) N9 ower-down
X0-x1777 | B | qgg4 | OXAOO0-OXASFEL ) |input, octal encoded, BOOL type
element (40960-41983) ’ put, ’ yp
Bit 0xB000 - 0xB3FF Output, octal encoded, BOOL
YO-Y1777 1024 01, 05,and 15
element (45056 - 46079) type
® Accuracy 100ms: TO - T199,
200 points
Bit 0xC000 - 0xC18F e Accuracy 10ms: T200-T299,
T0-T399 ' 400 | X 01,05, and 15 wracy
element (49152 - 49551) 100 points
® Accuracy 1ms: T300-T399,
100 points
e 16-bit ordinary CTUD: CO -
Bit 0xC200 - OxC2FF C199, 200 points
C0-C255 256 01, 05,and 15 . .
element (49664 - 49919) e 32-bit ordinary CTUD: C200 -
C255, 56 points
DO- Word 39768 0x0000-0xTFFF 03. 06. and 16
D32767 |element (0-32767) P
RO-R16383 Word 16384 0x8000-0xBFFF 03.06. and 16 R16384 - R32767 are not mapped
element (32768-49151) P to protocol address
® Accuracy 100ms: TO - T199,
200 points
Word 0xE000-OXE18F A 10ms: T200-T299,
T0-T399 | " 400 | X X 03,06,and 16 | © “ccuracy 2oms
element (57344-57743) 100 points
® Accuracy 1ms: T300-T399,
100 points
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Supported
Total Protocol function ..
Element | Type . Description
quantity address codes
(Decimal)
Word 0xE200-0xE2C7 e 16-bit ordinary CTUD: CO -
C0-C199 200 03, 06, and 16 .
element (57856-58055) C199, 200 points
e 32-bit ordinary CTUD: C200 -
C255, 56 points
e Doubleword elements, every
Word OxE2C8-0xE337 .
C200-C255 56 03,06, and 16 two registers corresponds to
element (58056-58167)
one element, and the
registers can be read and
written in even numbers.
Word 0XE400-0xE40F
20-715 16 | X 03,06,and 16 |-
element (58368-58383)

ﬁNote: T and C have word elements and bit elements.

6.8.3.3 Processing of Doubleword Elements

The current count value of C element is a word element or a doubleword element, and C200 - C255 are
doubleword elements.

The reading and writing of C200 - C255 is also completed by the function codes (03, 16) of read/write
registers. The address of every two registers corresponds to a C doubleword element, and the registers can
be read and written in pair.

For example, when reading RTU frames of three C doubleword elements from C200 to C202:

0l 03 E2 C8 00 06 72 4E

\— CRC check

Number of read components: 6

Starting address: 58056

Function code

Station number

In the returned data, the addresses 58056-58057 represent the contents of C200, with 58056 being the lower
16 bits and 58057 being the upper 16 bits.

# Note: When reading doubleword elements, if the start address of reading is not an even, the abnormal
code illegal address will be returned, and if the number of registers read is not an even, the abnormal code
illegal data will be returned.

Examples of errors are as follows:
Master transmission: 01 03 E2 C9 00 04 A2 4F
The master transmits four word elements whose reading addresses start from E2 C9 (decimal 58057)
Slave response: 01 83 02 CO F1
Slave reply: Illegal data address
Master transmission: 01 03 E2 C8 00 05 32 4F
The master reads five word elements whose addresses start from E2 C8 (decimal 58056)
Slave response: 01 83030131

Illegal data returned from the slave
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6.8.3.4 Read SN code and the Model

When the PLC acts as a Modbus slave, the master can obtain the factory SN code and model information of
the PLC through Modbus addresses "65500-65511" (12 words).

The communication messages are as follows:

Master transmission: 01 03 FF DC 00 0C B4 21
The master transmits 12 word elements whose reading addresses start from FF DC (decimal 65500)
Slave response: 01 03 18 54 30 36 31 39 42 30 30 30 32 39 30 00 00 54 53 36

3335 00 00 00 00 00 59 45

Among them, the ASCII code "54 30 36 31 39 42 30 30 30 32 39 30" represents the 12-digit PLC SN code

"T0619B000290", while "54 53 36 33 35" represents the PLC model "TS635".

6.9.1 Brief Introduction

6.9 Modbus-RTU Communication Application Example

In this example, two sets of TS635 are configured as Modbus RTU master and slave respectively, and they
communicate with each other via COM1 (physical interface RS485). For convenience of description, the
following example assumes that the master number is A and the slave number is B.

6.9.2 Enable Master

6.9.2.1 Serial Configuration

Double-click "COM1" in the system block, choose "Modbus RTU master" > "Baud rate 19200, 8 data bit, even

check, 1 stop bit", and then click "OK" to save the configuration.

v @ Setting

> B System Block
82 Exp-cARD
=g Expansion module configuration
@ Electronic cam
ij Motion cantrol axes

*; Axis group setting

Vo Ethercat

comn

COM2

m Ethernetl

System Block - Modbus

Pratocol selection

CINULL
(@ ModbusR T U maste

(C) ModbusRTU slave
() ModbusASCIl master
(O ModbusASCII slave
() Free port protocol

Baudrate | 19200

Data bit 8

Timeout time

Retry time

Frame interval
Intercharacter timeout
Interframe timeout

Station number

[]Enable contral element

i

~ | Party check Even Check

Stop bit 1

1000

ms

ms

ms

ms

Ak ] el | [ | [l

1-247

Cancel

Help
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6.9.2.2 Communication Parameter Configuration

Stepl Right-click "COM1" > "Add configuration", and configure the slave numbered to 1 in the pop-up box,
and it is the target with which the communication is to be established.

@ Electronic cam

. Motion control axes

+g Axis group setting

’. EtherCAT COM1 x

o
| Open(0)

CON'| Add configuration(a) Station rumber:

m Ethe! Encryption/Decryption(C)
, m Ethe Delete(D)
B Etheriet/ip

| 0K | | Cancel |

Step2 Theslave is successfully added if it is as shown in the following figure.

. Motion control axes
+; Axis group setting
o Ethercar

v COM1

I [ :
(9] [0]COM1 Modbus Slave:1
—p COM2

() Ethernett

Step3 Double-click "COM1 Modbus Slave" to open "Modbus Master Configuration Table".
[0]COM1 Madbus Slave:1

Slave station mumber: [JEnable control element o I:I

|re Register Address | Guantity |ping Addr|

IIII x

Function
Read Register(03)

Ho. |-iggzer Mooizger Conditil

A

B

d

Insert
Delete
Copy
Pacte
Upward
Downward
Clear
Import

Export

| 0K | | Cancel |

#Note: If the same trigger variable can only trigger a single configuration, it is recommended to use
different trigger variables.

Step4 Configure the above information and download it to "TS635 PLC A" after confirmation.

6.9.3 Enable Slave

Stepl Double-click "COM1" in the system block, choose "ModbusRTU slave" > "Baud rate 19200, 8 data bit,
even check, 1 stop bit", and set the slave number to 1. Click "OK" to save the configuration.
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System Block - Modbus

Protocol selection

. (OINULL
- @ Setting ) MedbusRTU master
- (@ ModbusRTU slave
4 B System Block O MadbusASClimaster [ Engple conrol slement | X0
() ModbusASCl slave
() Free port protocol
8 EXP-CARD e
=3 Expansion module configuration comt
, Baud rate | 19200 ~ | Parity check EvenCheck
@ Electronic cam Databt |8 Stop bt 1 -
Eﬂ Maotion control axes Timeout tme 000 s
Retry time 1 =
+! Axis group setting Frame interval 3 <Tms
- Inter-character timeout 1 =] s
go EtheriCAT nterframe timeout 200 2 ms
. Station number [ s
COomM1
COM2
m Etherneﬂ = |
Step2 Write a program to add 1 to DO every second.
Example: DO increases by 1 per second
SM12
{1 {11 { INC DO ]

Step3 Download it to "TS635 PLC B".

6.9.4 Example Phenomenon

Help

In the element monitoring table, it can be observed that DO in two PLCs is added by 1 every second.

[E] Element monitoring table

+ XD E2F| 2885

bt

Element Hame Data Type |Display Fo:|Current Yalue Hew Valne
bili] WORD Decimal 2673

WORD Decimal

YORD Decimal

WORD Decimal

WORD Decimal

x
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7 Ethernet Communication

Ethernet is the most common communication protocol standard which includes physical layer connection,
electronic signal and medium access protocol. It has the advantages of low cost, high communication rate
and strong anti-interference.

This chapter introduces the Ethernet communication function of TS600 Series Small PLC in detail, including
communication resources and communication protocol, and illustrations with examples.

7.1 Ethernet Communication Resources

The main module of TS600 series comes with two Ethernet communication interfaces, and the data
transmission rate is as high as 100M. It can be connected with Auto Station Pro upper computer for
monitoring, uploading and downloading and firmware upgrading. All Ethernet ports support ModbusTCP
function, which supports up to 32 connections (the connection with the same IP and port number are
regarded as one) for data exchange, and a single node can be used as master and slave at the same time.

TS600 also supports TCP free protocol instruction and UDP free protocol instruction, and can easily realize
TCP/UDP data interaction with other devices in the network through socket instruction. Please refer to the
communication instruction chapter in the Instruction Manual for specific steps.

® The Ethernet communication protocols supported by TS600 Series Small PLC are as follows:

Main |Communication | Communication
Supported protocols Note
module ports port type
Ethernet 1 ModbusTCP (master,
slave), TCP free
Standard 100 |protocol, UDP free TS635 has two built-in
TS635 Mbps network | protocol, tag standard Ethernet
Ethernet 2 . .
port communication, interfaces
EtherNet/IP (master,
slave)

Note: Ethernet protocol multiplexing is permitted. For example, Ethernet 1 can use Modbus TCP master,
slave, TCP free protocol and UDP free protocol at the same time, as long as the port number is different.

®  The specifications of Ethernet interfaces are as follows:

Item Description
Communication
protocol
Physical layer 100BASE-TX
Communication rate | 100Mbps (100Base-TX)
Duplex mode Full duplex
Topological structure |Linear topology structure

Standard Ethernet protocol

Transmission medium | Category-5 or higher network cables
Transmission distance | The distance between two nodes is less than 100m
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7.2 Ethernet Wiring Example

PC HMI

invt

In the example figure, Ethernet 1 is connected to Auto Station Pro in the upper computer to
upload/download programs, and Ethernet 2 is connected to HMI for data display.

7.3 Ethernet IP Address

7.3.1 Factory Default IP Address

The default IP address of the PLC is shown as follows.

Model Default IP address
TS611 Ethernet is not supported
TS620
Ethernet 1 192.168.2.10
TS630
Ethernet 1 192.168.1.10
TS621, TS633, TS634 and TS635
Ethernet 2 192.168.2.10

If you forget the Ethernet IP address, please use USB interface to read or modify the IP address, or reset
Ethernet to the factory mode. For specific operation, refer to section 7.3.2 Modify IP Address in Upper
Computer Interface or 7.3.3 Modify IP address with System Variables.

7.3.2 Modify IP Address in Upper Computer Interface

1. Modify IP address via USB

Stepl Choose "Tool" >"PLC communication" in the toolbar.
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: File(F) Edit[E) View(V) Ladder(l) PLC(P) Debugging(D) .Tuulrl'] ._ Window(W) Help(H)

. B = . J O @B O C :-_plcmmmunkaﬁon

al

Firmware upgrade{W)

;) = U | - = &6 6‘ 66 6'

— Ladder break correction [ -M
o MAIN Ladder overlap correction
v B t2(15635) i 7 System option(O) —
- { } Program block
{M} main
{s} ser1
{1} InT1
User C language
B Ubray
» [E3) system variable table
> @ Glabal variable table

Step2 Choose USB in "PLC", select the corresponding COM port in "USB", which is COM4 in this case, and
then click the "Connect" button in the upper right corner of the interface, and the pop-up box
indicating successful connection appears to indicate that USB communication has been established

with PLC. Please skip step 2 and see3for subsequent operations.

cneR ReEBEE vy B0 LA @ 266 oS
i > L w2 b HFF O O=H — | A |k

[& MAIN

PLC @uss OFthernet
USB setting

Disconnec: t

Ethernet setting

44 Auto Station Pro x

Fort munber

| Connedtion successful
PLE netweork port set 8

oK ress

Number P

<

2. Modify IP address via Ethernet

Stepl Choose "Tool" >"PLC communication" in the toolbar.

File(F) Edit(E) View(V) Ladder(l) PLC(P) Debugging(D) | Tool(T) | Window(W) Help(H)
b Q % ‘3 (—) | PLC communication

Firmware upgrade(W)

WEeE o=+ h g
5 MAIN
v B m2s635) . ;

v { } Program block

Ladder break correction [ -IJI|'

Ladder overlap correction

System option(0)

{p} maim
{s} ser1
{1} INT2
User C language
£ uibrary
» System variable table
» (35 Global variable table

4 X

Step2 Choose Ethernet in "PLC", and because the example physical interface is connected to Ethernet 2,
so fill in the IP address of PLC network port 2, 192.168.2.10, in "Peer-to-peer IP address", and then
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click the "Connect" button in the upper right corner of the interface, and a pop-up box indicating
successful connection appears to indicate that Ethernet communication has been established with
PLC. Please see 3 for subsequent operations.

PLC (JUSE (@) Ethernet
USB =zetting
USE port

Ethernet setting

Feer—to—peer IF address: | 182 .168 . 1 . 10 | PING| Delay time(ns)

Port nunber G016 5000
Auto Station Pro X
PIC network port settir
Find
Number IP | Connection failure Bess

3. Modify IP

After establishing a connection with PLC via USB or Ethernet, double-click "Ethernet" in Project Manager to
view or configure Ethernet-related information.

| PLC Ethemet setting

mw Open(0)
m Etherne Add configuration

Add ¢ onA  |P address: 192 |18 | [1 |10 | Read Reset IP
[ EtherNetsip ) i
Mask : . . . . :
:.} Cross-reference table Subnet Mask 2535 0 L
X Element monitor tabl Gateway Address: | 192 . 168 . 1 . 1 | Identfication device

z_-] Trace

®  Reset IP: Restore all parameters of the two network ports to the factory default values.
® Read: Read the IP address, subnet mask and gateway address of port 1 or port 2.

®  Write: Write IP address, subnet mask and gateway address to port 1 or port 2.

e |dentify device: Reserved function, not available now.

# Note: Ethernet information can be modified in running state without stopping or restarting PLC.

7.3.3 Modify IP address with System Variables

The system variable _sENETx.CmdCtrl is the control word for network configuration. Its value means:

0: Read. In this mode, PLC reads the current network information, and the network configuration cannot be
written at this time.

1: Edit. In this mode, PLC can write or edit IP address, subnet mask and gateway.

2: Write. Write IP address, subnet mask, gateway and other information of current network port system
variables into PLC. After writing successfully, the control word automatically changes to 0, and when errors
occur, the control word value is 3.

3: The control word is 3 when writing errors occur.
The following shows how to modify the network configuration of Ethernet 1.
Stepl Set_sENET1.CmdCtrlto 1 toindicate that you are entering edit mode.

Step2 Modify _SENETx.IP, _sENETx.NetMask, _sENETx.GateWay system variables. Use doublewords for IP
address, subnet mask, or gateway, the variable _sENET1.IP with a value of "16#c0a8010a" in the
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following figure means "192 (16#c0) .168 (16#a8) .1 (16#01)

IFI2EEE

.10 (16#0a) ".

- Element Name Data Type Display Format Current Value Hew
I _sENET1. IP DIKT Hexadecimal 1640450104

E .. O BETLC INT[3] Decimal

[ _sENET1.MAC[0]  INT Decimal 4327

la _sENET1.MAC[1]  IHT Decimal 51459

‘s _sENET1.MAC[2]  TIHT Decimal 16321

e _sENET1. NetMask DIKT Hexadecimal I 3333330)

- .. _sENET1. GateWay DINT Hexadecimal 1640450101

le wenn nooion

Step3 Set _sENET1.CmdCtrl to 2, which indicates that the value of the current NIC system variable is
written to PLC.

Step4 _sENET1.CmdCtrl automatically changes to 0 after a successful writing and 3 when an error occurs.

7.4 TCP Free protocol

TCP protocol is a connection-oriented reliable communication protocol at transport layer based on byte
stream. TS600 Series Small PLC provides the relevant TCP instructions to transmit and receive TCP protocol
data. For specific usage, please refer to TCP-related instructions in the chapter of communication
instructions of Instruction Manual.

7.5 UDP Free Protocol

UDP is a connectionless user datagram protocol. TS600 Series Small PLC provides the relevant UDP
instructions to transmit and receive UDP protocol data. For specific usage, please refer to UDP-related
instructions in the chapter of communication instructions of Instruction Manual.

7.6 Modbus TCP Master

7.6.1 Brief Introduction

Modbus TCP slave is Modbus client, and TS635 Small PLC supports two Modbus TCP masters, and both
Ethernet ports support checking Modbus TCP master and Modbus TCP slave at the same time.

7.6.2 Modbus TCP Master Settings

Stepl Double-click the corresponding "Ethernet" option in the system block to enter the communication
port setting interface. Check "ModbusTCP master" in the pop-up window "Protocol setting".

+; Axis group setting System Block Ethernetl - Dialog

Vo Ethercat
COM1
COomz2
Master corfiguration
m Ethernet2 Modbus TCP master
[ ethernetsip .
[] Enable cortrol element X0

‘..I:} Cross-reference table
x Element monitor table
Trace
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The configurable content is described as follows:

control elements elements

Options Setting Content Note
This allows users to use bit elements to control
the activation and inactivation of Modbus TCP
Check the enable Enable the enable control

slaves, where each individual slave is
controlled. And this option is not used by
default.

Enable control

X, Y, M elements
elements

Only valid when the Enable Control Element
box is checked.

Step2 Click "Add configuration" to set the IP and port number of the slave that communicates with the

master.

x

TP address: | 19z 188 . 1] . 11

o I

Port: [B0Z

m Ethern Open(O)

Add mnﬁgllathn{.ﬁ.} 0K Cammel
03 cherness -

After configuration, the slaves are as shown in the following figure.

T’. LG el |

comM

com2

v m Ethernetl

.r:‘; [0]Ethernet] 192.168.1.11:502

m Ethernet2
m EtherMet/IP

-

Step3 Double-click "Ethernetl 192.168.2.11:502" to open the Modbus Master Configuration Table, as
detailed in section 7.6.3 Modbus-TCP Master Configuration Table.

This interface is used to configure the detailed configuration information of Modbus TCP master node.

7.6.3 Modbus TCP Master Configuration Table

[0]Ethernet1 192.168.1.11:502

Slave station number: [JEnabling control element 10

*

l:l Resend time: Timeout time: |S00

Function

|re Register Address | Quantity |ping Addr|

Read RezisteriD3)

=
I
e

Inzert
Delete
Copy
Faste
Tpward
Downward
Clear

Import

Export
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e  Details of the configuration table are as follows:

Options Setting Content Note
Slave node ID. | 0-255 -
This allows users to use bit elements to
Enable control  |Enable/disable enable control|control the activation and inactivation of
element check box |elements Modbus TCP slaves, where each individual
slave is controlled. Not used by default.
Enable control Only valid when the Enable Control Element
X, Y, M elements .
elements box is checked
. Number  of  retransmissions  when
Retry times 0-5 — .
communication fails
Trigger mode "Loop" and "Trigger" modes are | Loop: Cy-cl-ic loop execut-ion. Trigger: Bit
supported. element rising edge execution.

e When the trigger mode uses "Loop", the
configuration is executed at the
specified cycle.

e When "Trigger" is used in the trigger

® When the trigger mode uses|  yode the communication is triggered
"Loop": "Trigger condition" once by setting the trigger condition.
is used to set the cycle time | \yhen the communication is completed
(unit: ~ ms), and  the (the slave normally responds), the
configuration is executed at|  yjgoer condition will be automatically
Trigger condition the specified cycle. reset, otherwise the trigger condition
e When "Trigger" is used in will remain unchanged. If multiple
trigger  mode:  "Trigger configurations are triggered by the same
condition" is used to set trigger variable/element, the triggered
trigger condition configurations will be automatically
variables/elements reset  after all the triggered
configurations are executed after the
trigger condition is set, and the triggered
configurations will not be executed
repeatedly.
. 01, 02, 03, 04, 05, 06, 15 (0x0f), 16 .
Function Modbus function code
(0x10)
Slave register
0-65535 -
address
It is determined by each function
Qty code, as shown in the following | Number of read/write registers or coils
table.
. Itis determined t.)y each functl.on Address of slave coil/discrete
Mapping address |code, as shown in the following . . )
table. quantity/register mapped in master

£ Note:

< If the set cycle period is less than the time required for communication, it will be executed at per the
cycle of the actual communication time. For example, when the set period is 10ms but the
communication actually requires an execution period of 20ms, the actual execution period is 20ms.

< When multiple Modbus instructions are configured to use the same trigger element, and when the
element is triggered, the corresponding multiple Modbus instructions will be executed, and then the
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element will be automatically reset.

e The optional function/quantity and mapping address elements corresponding to the function code are

as follows:
Function code Function Qty Optional mapping address
element
01(0x01) Read coils 1-2000 M
02(0x02) Read discrete input 1-2000 M
03(0x03) Read save register 1-125 D,R
04(0x04) Read input register 1-125 D,R
05(0x05) Write single coil 1 M
06(0x06) Write single register 1 D,R
15(0x0F) Write multiple coils 1-1968 M
16(0x10) Write multiple registers 1-123 D,R

7.7 Modbus TCP Slave

7.7.1 Brief Introduction

Modbus TCP slave is Modbus server, and TS635 Small PLC supports two Modbus TCP slaves, and both
Ethernet ports support checking Modbus TCP master and Modbus TCP slave at the same time.

7.7.2 Modbus TCP Slave Settings

Double-click the corresponding "Ethernet" option in the system block to enter the communication port
setting interface. Check "Modbus TCP slave" in the pop-up window "Protocol setting".

Slave corfiguration

P COMI

= comz Modbus TCP slave
Enable control element ¥
W N
m Ethe Add configuration(A) —
B stherNeyp Timeout B
Y .
> o Cross-reference table Slave p,:,l-t number- 502

x Element monitor table
Trace

The configurable content is described as follows:

Options Setting Content Note
This allows users to use bit elements to
Check the enable Enable the enable control control the activation and inactivation of
control elements elements Modbus TCP slaves, where each individual
slave is controlled. Not used by default.
Enable control Only valid when the Enable Control Element
X, Y, M elements .
elements box is checked
Port number Fixed at 502 -
#Note:

e Modbus TCP does not need to set slave number, and all slave numbers can communicate with it.
e  After the configuration is completed, download it to TS600 Series Small PLC.

®  Other devices can communicate with TS635 using the IP address of the corresponding Ethernet port
and port number 502.

202502 (V1.2) 76



TS600 Series Programmable Logic Controller Programming and Application Manual

Ethernet Communication

7.7.3 Slave Related Information

7.7.3.1 Function Code and Element List

When working as a slave, the supported function codes and operable elements are as follows:

Function code Name Type of operable elements Note
01(0x01) Read coils Y,X,M,S,T,C Read bit
02(0x02) Read discrete input | X Read bit
03(0x03) Read registers D,Z,T,C,R Read word
05(0x05) Write single coil Y,M,S,T,C Write bit
06(0x06) Write single register |D,Z,T,C,R Write word
15(0x15) Write multiple coils |Y,M,S,T,C Write bit
Write multiple .
16(0x16) . D,Z,T,C,R Write word
registers
7.7.3.2 Address Binding Table
As a slave, the accessible Modbus protocol addresses are as follows:
Supported
Total Protocol function ..
Element | Type . Description
quantity address codes
(Decimal)
MO- Bit 0x0000-0x7FFF MO - M999: not saved in case of
32768 01,05, and 15
M32767 |element (0-32767) power-down
Bit 0x8000-0x8FFF S0-S999: not saved in case of
S0-S4095 4096 01, 05,and 15
element (32768-36863) power-down
Bit 0xA000-0xA3FF
X0-X1777 1024 01,02 Input, octal encoded, BOOL type
element (40960-41983) Pu P
Bit 0xB000-0xB3FF
YO-Y1777 1024 (45056~ |01, 05, and 15 |Output, octal encoded, BOOL type
element
46079)
® Accuracy 100ms: TO - T199, 200
int
, 0xC000-OxC18F points
Bit ® Accuracy 10ms: T200-T299, 100
TO-T399 400 (49152- 01, 05,and 15 .
element points
49551)
® Accuracy 1ms: T300-T399, 100
points
16-bi i TUD: -Cl
' OXC200-0XCFF e 16-bit 'ordlnary CTUD: CO - C199,
Bit 200 points
C0-C255 256 (49664~ 01, 05,and 15 . .
element ® 32-bit ordinary CTUD: C200 - C255,
49919) .
56 points
DO- Word 0x0000-0xTFFF
32768 03, 06,and 16|-
D32767 |element (0-32767)
Word 0x8000-0xBFFF R16384 - R32767 are not mapped to
RO-R16383 16384 | BT 03,06, and 16 PP
element (32768-49151) protocol address
® Accuracy 100ms: TO - T199, 200
Word 0xE000-OXE18F points
TO-T399 element 400 (57344~ 03,06,and 16|e Accuracy 10ms: T200-T299, 100
57743) points
e Accuracy 1lms: T300-T399, 100
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Supported
Total Protocol function .
Element | Type . Description
quantity| address codes
(Decimal)
points
Word 0xE200-0xE2C7 e 16-bit ordinary CTUD: CO - C199,
C0-C199 200 03,06, and 16 .
element (57856-58055) 200 points
® 32-bit ordinary CTUD: C200 - C255,
56 points
Word OxE2C8-0xE337 e Doubleword elements , every two
C200-C255 56 03, 06, and 16 ]
element (58056-58167) registers corresponds to one
element, and the registers can be
read and written in even numbers.
Word 0xE400-0xE40F
Z0-715 16 03,06, and 16 |-
element (58368-58383)

Note: T and C have word elements and bit elements.
7.7.3.3 Processing of Doubleword Elements

The current count value of C element is a word element or a doubleword element, and C200 - C255 are
doubleword elements. The reading and writing of C200 - C255 is also completed by the function codes (03,
16) of read/write registers. The address of every two registers corresponds to a C doubleword element, and
the registers can be read and written in pair.

For example, when reading RTU frames of three C doubleword elements from C200 to C202:

01 03 E2C8 0006 724E

CRC Checksum
Read the number of element

Start address
Function code
Slave ID

In the returned data, the addresses 58056 and 58057 represent the contents of C200, with 58056 being the
lower 16 bits and 58057 being the upper 16 bits.

Note: When reading doubleword elements, if the start address of reading is not an even, the abnormal
code illegal address will be returned, and if the number of registers read is not an even, the abnormal code
illegal data will be returned.

Examples of errors are as follows:
Master transmission: 01 03 E2 C9 00 04 A2 4F
The master transmits four word elements whose reading addresses start from E2 C9 (decimal 58057)
Slave response: 018302 COF1
Slave reply: Illegal data address
Master transmission: 01 03 E2 C8 00 05 32 4F
The master reads five word elements whose addresses start from E2 C8 (decimal 58056)
Slave response: 01 83030131

Illegal data returned from the slave
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7.7.3.4 Read SN Code and the Model

When the PLC acts as a Modbus slave, the master can obtain the factory SN code and model information of
the PLC through Modbus addresses "65500-65511" (12 words).
The communication messages are as follows:

Master transmission: 00 00 00 00 00 06 01 03 FF DC 00 OC

The master transmits 12 word elements whose reading addresses start from FF DC (decimal 65500)

Slave response:00 00 00 00 00 1B 01 03 18 54 30 36 31 39 42 30 30 30 32 39
3000 00 54 53 36 33 35 00 00 00 00 00

Among them, the ASCII code "54 30 36 31 39 42 30 30 30 32 39 30" represents the 12-digit PLC SN code
"T0619B000290", while "54 53 36 33 35" represents the PLC model "TS635".

7.8 Modbus TCP Communication Application Example

7.8.1 Brief Introduction

In this example, two sets of TS635 are configured to communicate as Modbus TCP master and slave
respectively. The master uses Ethernet 1 and the slave uses Ethernet 2, which are connected by network
cables. For convenience of description, the following example assumes that the master number is A and the

slave number is B.

7.8.2 Modbus TCP Master Settings
TS635 numbered A is used as the master, and the physical interface is Ethernet 1.

7.8.2.1 Enable TCP Master

Double-click the "Ethernetl" option in the system block to enter the Ethernet port setting interface. Check
"ModbusTCP master" in the pop-up window, and then click "OK" to save the configuration.

+; Axis group setting System Block Ethernet1 - Dialog

Vo Ethercat

COmM1

Comz

Master corfiguration
m Ethernet2 Modbus TCP master

(3 ethernetsip

® [] Enable cortral elemert
L} Cross-reference table

x Element monitar table
Trace
7.8.2.2 Communication parameter configuration

Stepl Right-click "Ethernetl" > "Add configuration", fill in the slave IP address of 192.168.2.10 and port
number of 502, and click "OK" to save the configuration.

IF address: | gz . 1es . 1 . 11 |

o

m Ethernet2 LT

Add configuration(&) | DE | Cemeell
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The following slave appear for Ethernet 1, representing the communication with it.
T’. LU |

Com

COom2

- m Ethernetl

f_} [0]Ethernet 192.168.1.11:502

m Ethernet2

m EtherMet/IP

-

Step2 Double-click "[0]Ethernetl 192.168.2.10:502" to open the Modbus TCP Master Configuration Table.

[0]Ethernetl 192,168.1.11:502

Slare station number: [JEnabling control elememt X0 |:| Resend time: l:l Timeout time:

x

Function [re Register Address | Quentity [ping Addr|

Read Register(03)

Ho. |-igger Moi/igzer Conditi
=) 1000

=
B
=+

el
Msresdl
Clear

Import

of [a
S ol (2] |5
ol (2] (=) (2
al S| (5 (2
= =] (] (8

| | | Cancel |

Step3 Configure the above communication parameter and download it to "TS635 PLC A" after
confirmation.

7.8.3 Modbus-TCP Slave Settings
TS635 numbered B is used as the slave, and the physical interface is Ethernet 2.

7.8.3.1 Modify Ethernet IP

Change the IP address of Ethernet 2 to 192.168.2.10, subnet mask 255.255.255.0, and gateway address
192.168.2.1. For specific operation, refer to section 7.3.2 Modify IP Address in Upper Computer Interface or
7.3.3 Modify IP address with System Variables.

7.8.3.2 Enable TCP Slave

Stepl Double-click the corresponding "Ethernet" option in the system block to enter the communication
port setting interface. Check "ModbusTCP slave" in the pop-up window "Protocol setting".

Slave configuration
*; Axis group setting
Q. EtherCAT [+] ModbusTCP slave
com1 []Enable control element | %0 |:|
Comz2
[ coerer | e =
u Ethernetl
b Ethemetz Slave port number; 502
m EtherNet/IP

Step2 Write a program to add 1 to DO every second.
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|1 DEMD Add 1 per second

Miz 11
- 111 I IHC ] ]

]

Step3 Download it to "TS635 PLC B".

7.8.4 Example Phenomenon

In the element monitoring table, it can be observed that DO in two PLCs is added by 1 every second.

_ Element Name Data Type Display Fo:Current Value |Hew Value ‘
- R HORD Decimal | 765
. WORD |Decimal \
| HORD Decimal \
-. o WORD |Decimal [
l WORD |Decimal (
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8 CAN Communication

8.1 Overview

TS600 Series PLC realizes CAN communication networking through CAN-232 or CAN-2*RJ45 expansion card,
and supports CANopen communication protocol and up to 30 slaves.

8.2 Hardware Interface

Take CAN-232 expansion card as an example to explain the hardware of CAN port.

2
5
3
4
No. Port type Definition Description
. Used for SD card firmware
1 SD card slot Insert MicroSD card here
upgrade
2 RS232 Interface RS232 bus interface Used for RS232 communication
CANopen . See the specific definition in the
3 . CANopen bus interface .
interface later sections
Toggled to ON: Built-in terminal
4 Switch CANopen terminal resistance | resistor engaged
toggle switch Toggled to OFF: Built-in terminal
resistor disengaged
Bus snap Connected with the main . .
5 . Connected with PLC main module
interface module

CANopen interface definition:

PIN Definition Description

B 1 CANH

[ 2 CANL

— =5 3 GND
=5 4 NC
— — 5 NC
80— 6 NC
B 7 NC
8 NC
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8.3 CAN Network

8.3.1 CAN Communication Networking

For CAN communication networking, all master and slave stacks require three lines (CANH, CANL, CGND) to
be connected together one by one. CAN bus terminal matching resistors of 120 ohms need to be added at
both ends of the bus. The terminal resistance of TS600 Series expansion card needs to be set with a toggle
switch.

The schematic diagram of CAN communication networking is as follows.

Figure 8-1 Wiring Diagram of CAN Communication Networking of Multiple Devices

Master Station CANH A
H LEAL 1200
S GND | B B ) Terminating Resistor

PE

DIP witch
When operating as the master
station, a terminating resistor CANH) (CANL)( GND ) 'PE CANH ) (CANL)( GND ) PE
is required to be connected. i i ° ° °
Slave Station 1 Slave Station N

When operating at the end of the
network, a terminating resistor is
required to be connected.

8.3.2 Communication Distance Corresponding to CAN Baud Rate

The distance of CAN communication is related to its set baud rate, and the comparison table is as follows.

Baud rate (kbit/s) e I\.Illnlmum wire Maximum nul.'nber of
diameter (mm2) access points

1000 20 0.3 18

500 70 0.3 30

250 140 0.3 30

125 280 0.5 30

100 350 0.5 30

50 700 0.7 30

8.3.3 CAN Interface System Variable

TS600 Series PLC can view or monitor CAN interface status through system variable "_sCAN". "_sCAN" is a
struct variable of data type "_struc_CAN" whose member definitions are shown in the following table.

Member Data Type Description
BaudRate INT Baud rate (kbps)
LoadRate INT Load rate (%)
RxPerSec INT Frames received per second (FPS)
TxPerSec INT Frames transmitted per second (FPS)
RxErrCnt INT Receive error counter
TxErrCnt INT Transmit error counter
Communication protocol
Protocol INT 0: Disabled
1: CANopen
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8.4 CANopen Communication Instruction

8.4.1 CANopen Communication Protocol

TS600 Series supports CANopen communication standard protocol DS301.

Table 8-1 CANopen Communication Protocol Standard

Software function module Slave Master
Supported protocols DS301V4.02 DS301Vv4.02
Maximum TPDO number 4 64
Maximum RPDO number 4 64
Number of slave nodes - 30
1Mbps/20m 1Mbps/20m
800kbps/40m 800kbps/50m
L 500kbps/70m 500kbps/100m
Baud rat d t
audrateand communication 250kbps/140m 250kbps/140m
distance
125kbps/280m 125kbps/280m
100kbps/350m 100kbps/350m
50kbps/700m 50kbps/700m
Data interaction software .
R500-R531 D0-D7999 (configurable)
element

8.4.2 CANopen Axis Control Instruction List

The list of CANopen axis control instructions supported by TS600 Series PLC is as follows. Please refer to
TS600 Series PLC Instruction Manual for detailed usage of relevant instructions.

Table 8-2 Instruction List

Instruction Name

Function

MC_Power_CO

Communication control servo axis enabled

MC_Reset_CO

Fault reset of communication control servo axis

MC_ReadStatus_CO

Communication control reads the current state

MC_ReadActualVelocity_CO

position

Communication control reads the current axis speed

MC_ReadActualPosition_CO

position

Communication control reads the current actual axis

MC_ReadAcceleration_CO

Communication control reads the current axis
acceleration

MC_ReadDeceleration_CO

Communication control reads the current axis
deceleration

MC_ReadDIStatus_CO

Communication control reads servo Dl state

MC_Halt_CcO

Communication control servo axis motion halted

MC_Stop_CO

Communication control servo axis stop

MC_MoveVelocity_CO

Communication control axis velocity operation mode

MC_MoveRelative_CO

Communication control axis relative positioning

MC_MoveAbsolute_CO

Communication control axis absolute positioning

MC_Home_CO

Communication control axis homing

MC_Jog_CO

Communication control axis jogging
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8.4.3 Explanation of CANopen-related Terms

e NMT: Network Management

Network management services, application layer management, network status management and node ID
allocation management. The service mode is master-slave communication mode: In CAN network, there can
only be one NMT master and one or more slaves. Mainly used to control the status of slaves.

e SDO: Server Data Object

Service data object, which can access the data in the slave device object dictionary through index and
sub-index. This is mainly used for the slave configuration process. Every frame of SDO needs to be replied
and confirmed.

®  PDO: Process Data Object

Process data object, mainly used to transmit data in real time. Data transmission is limited to 1 to 8 bytes.
PDO data transmission is divided into two ways: synchronous and asynchronous. PDO frame is the main
data interaction frame after the slave is started.

®  SYNC: SynchrONous

Synchronous service adopts master-slave communication mode, where SYNC master node transmits SYNC
objects regularly, and SYNC slave node executes tasks synchronously after receiving them. This frame is
mainly used for synchronous transmission of PDO.

®  COB-ID: CommunicatiON Object Identifier

Each CANopen frame begins with a COB-ID, which serves as the communication object identifier of the CAN
frame. COB-ID is not equal to slave number. However, it is generally initialized to be associated with the
slave number by default.

8.4.4 CANopen Indicators

When CANopen communicates, the user can judge the working state according to the CANopen indicator.

Table 8-3 Definition of CANopen Indicator Status

CAN Running (Green
LED Indication ) 4 CAN Error (Yellow Light)
Light)
Off None No error
On Working state Bus off
Slow flash (cycle: 0.8 s) Pre-running status Pre-running status
At least one error count of the CAN controller
Single flash (cycle: 1.2 s) Stopped state rorcou .
reaches or exceeds a warning value
Double flash (cycle: 1.6 s) None Error control event (heartbeat timeout)

8.5 CANopen Configuration

When "CAN-232" or "CAN-2*RJ45" is selected for the expansion card, the CAN communication configuration
option will appear. When the CANopen communication protocol is enabled, the system will decide whether
the local computer is the CANopen master or the CANopen slave according to whether there is CANopen
configuration.

Stepl After establishing the project, right-click "Setting>EXP" and select the corresponding physical
expansion module "CAN-232" or "CAN-2*RJ45".
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> @ Global variable table

Setting

v @
> @ System Block
0o .
13 EXP-CAR

4G

=g Expansig

@ Electroni

CAN-232

—>

CAN-2*RJ45

. Motion control axes

+; Axis group setting

§.. Ethercat

+; Axis group setting

Ve

COM1

EtherCAT

com2

COM3

e

Ethernetl

m Ethernet2

m EtherNet/IP

Step2 Double-click "CAN" in "Setting" to pop up the following window.

CAMNopen communication port

Station number

(®) Back end setup DIP setting

Baud rate

Baud rate

Enable

O Chlopen

(®) Back end setup

500 ~| Kbps

DIP setting

@ Close

Ocanz.0

| Write Online ‘

‘ Read online ‘

X

Step3 Check to enable CANopen, and set the node number and baud rate as required, and then click "OK".

CAN, which is configured as the CANopen slave currently, can be configured as the CANopen master
by right-clicking "CAN" in "Setting" and selecting "Add CAN configuration" in the pop-up menu, as

shown in the following figure.

o Ethercat

{2 COM1
{p COM2

gaﬁ Hi7 i

Open(O)
m Ethll Add CAN configuration(A) l
Ethe Encryption/Decryption(C
g Eth Delete(D
iy

- I

=S

P Ethercar
£ com
P com2

@ coms

CAN

9 CANopen configuration

u Ethernetl

Step4 Double-click "CANopen configuration" to open the CANopen configuration interface, as shown in

the following figure.
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# || 23 CANopen device list

n TS635 =] invt
DA300 and DA180 Drive
EC-TX105
DA200 Drive V2.64
DA200 Drive
=-[#] others

-[# Ts635 PLC

Step5 Double-click the device list to add the CANopen slave.

~ || B3 CANopen device list

: invt
DA300 and DA180 Drive
EC-TX105
DA200 Dirive V2.64
DAZ00 Drive
athers

...... TS635 PLC

Step 6 If the slave device is not in the list, right-click on the CANopen device list and click to import EDS file
(available from the device vendor).

LYIBER=] CANopen device list
invt Import EDS

Uninstall EDS

EC-TXTUS

DA200 Drive V2.64

DA200 Drive

8.5.1 Master Configuration

8.5.1.1 Master Information Interface

Set the master parameters, double-click the TS635 master in the network, and the following window
appears.

202502 (V1.2) 87



TS600 Series Programmable Logic Controller Programming and Application Manual CAN Communication

Master configuration *

Master Information  Network status

Hetwork management

Hode ID: =
ol 3 = [IDissble 500, HNT access #hile the program is running
Baud rate:  gpg - | Ebps [J411 S0 errors contimue to be configured
Synchronization Heartbeat

[JEnable synchronized production [lEnchle heertheat production

COB-ID 16% 128 —

Production time (ms): 300 :
Synehrenization eyele {ms): 200 .
Window length (ms) 0
300 timeout time Hode status momitering
Timeont time: 500 e [JEnable site monitoring

Monitor register start address (D):
hutomatic assigoment of FIO mapping register

[#] Automatic assignment [JPower—down retained register data

The mapping register start address (D) of slave receiving: 7000
Eeset FOD mapping

. . . izt
The mapping register start address (I) of slave sending: 7400 register

1. Network management
e "NodeID": Set the network master number.

< When the node number is the same as the node number of the PLC itself, the PLC is initialized as
the CANopen master.

< When the node number is different from the node number of the PLC itself, the PLC is initialized as
a CANopen slave.

e "Baud rate": The valid communication baud rate of the master.

e '"Disable SDO, NMT access while the program is running": After checking this function, online
debugging function will not be used during program running.

Note: This function only limits background software.
®  "AllSDO errors continue to be configured":

< After checking this function, if SDO is configured incorrectly, it will continue to configure; This
function is valid for all slaves.

< If this function is not checked, the master will broadcast reset the slave if SDO error occurs.
2. Synchronous

e "Enable synchronized production": When checking this option, the node will transmit synchronization
frames according to the time cycle set in "Synchronization cycle (ms)".

e  COB-ID: Synchronization frame transmit ID, which defaults to 0x80 and is not allowed to be changed.

®  "Synchronization cycle (ms)": The cycle period of sending synchronization frame, default to 200 (unit:
ms).

o  Window length (ms): This parameter defaults to 0, and is not allowed to be changed.
Note: Only one synchronous message can be sent at the same time in a CANopen network
3.  Heartbeat

e "Enable heatbeat production": When checking this option, the node will transmit heartbeat frames
according to the time cycle set in "Production time (ms)".

®  "Production time (ms)": The cycle period of sending heartbeat, default to 300 (unit: ms).

Note: The default heartbeat monitoring consumption time of the master is 2.5 times the heartbeat
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4.

5.

production time.

SDO timeout
"Timeout time": SDO wait time, default to 500 (unit: ms).

SDO frames are mainly used for network configuration. If SDO does not receive the return frame on
time within before timeout, the master determines the configuration timeout. This time is the waiting
interval time of each frame.

Node status monitoring

The node's online status is updated to the system variable _sCANOpen.NodeState[64], where
_SCANOpen.NodeState[0] is the local state and _sCANOpen.NodeState[#45] is the corresponding slave

state.
Numerical Value State
0 Initialization state
4 Stopped state
5 Running state
127 Pre-running status
255 Offline state

# Note: This function only makes sense when the slave enables the heartbeat, because this state is fed back
by the slave heartbeat.

6.

Automatic allocation mapping register
"Automatic assignment": This function is checked by default.

< If this function is checked, the register address for "master-slave" data interaction will be
automatically assigned.

< If this function is not checked, the user needs to manually set the start address of data interaction
(set the start address of each PDO separately).

"The mapping register start address (D) of slave receiving": The start address of the data sent by the
master is automatically allocated (it makes sense only when automatic allocation is checked).

"The mapping register start address (D) of slave sending": The start address of the data received by the
master is automatically allocated (it makes sense only when automatic allocation is checked).

8.5.1.2 Network State

Master configuration x

Master Information Metwork status

Emergency error message

Hetwork - 3% Stop monitering

Crestion Tine Site (Ervor Cods 16#)|Ervor Register ||Manufacturer Ervor Code (16#)

Diagnostic
Online SD0 error a

[uig Cangel
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e  Start/Stop monitoring: Click on this item to start state monitoring for this page. When monitoring is
started, click "Stop Monitoring" to exit network monitoring.

o Network load: Monitor load status of the CAN network in real time.

o Network state table: Displays the running state of the current network nodes. This state comes from
the node status system variables.

®  Emergency error information

< Display the emergency error information in the current network. The PLC master only caches the
latest error message. If the page is not closed, up to 5 messages can be cached in the background.

< For details about emergency error information, see section 8.6.2.2 Emergency Error Code.
®  SDO configuration
< Node number: The incorrect node number for SDO configuration.

< Error step number: The number of the SDO error. Check the corresponding number information in
the "Service Data Object" tab of the slave with the corresponding error parameter.

<% Error code: The SDO error code. (CANopen standard error code)
8.5.2 Slave Configuration

This section takes EC-TX105 as an example to introduce the configuration process and related parameters of
CANopen slaves.

8.5.2.1 General Settings

After checking "Enabling experts", the window as shown on the right below appears.

8.1 Setting of Slave Station X

€node ReceivePDO SendPDO  Service data object Debugong 1/Omappng Device information Savenode ReceivePDO SendPDO  Service data object Debuggng 1/0mapping Device information

Regular Reguler
Nods 1D 1 = ¥ode ID 1

[AEnabling experts] [Jcreste ol 500s

ontrue to be configured

[AEnable heartbeat
Protection tme (ms): s Producton tme (ms): |30

Life cyde factors:

. Modfy heartbeat consumpton attrbutes
) Synchvoncus generator Emergency message

COB-ID: 16% [[JEnable emergency message
Synchvonizaion cyde (ms): CoB-D: 16%
Window length
Reboot chedk
[ check supplers ] Check product ID [Jchedk version

1. General
® "Node ID": The slave node number to be configured.

e "Enabling experts": Checking this function will display detailed slave configuration. Not checked by
default.

®  "SDO errors continue to be configured": This option is unchecked by default.
< "Valid": Skip to the next configuration item if configuration error occurs.

< "Invalid": The master will not proceed with the configuration if configuration error occurs, and the
node will be re-configured.

e "Create all SDOs": When this option is selected, all writable object dictionaries in the EDS will be added,
initialized during configuration. Not checked by default.
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2.

Error control

"Enable heartbeat": When this option is checked, the slave will generate heartbeats. After the slave
heartbeat is checked, the master monitors the heartbeat status of the slave by default.

"Production time (ms)": The cycle time when the heartbeat is sent.

"Modify heartbeat consumption attributes": This option is not selected by default.

< This function is used to set the heartbeats of other nodes that will be monitored by this slave.
< This function also requires the slave to support heartbeat monitoring function.
Synchronization generator (if supported by slave)

"Enable synchronization generator": When checking this option, the node will transmit synchronization
frames according to the time cycle set in "Synchronization cycle (ms)".

COB-ID: Synchronization frame transmit ID, which defaults to 0x80 and is not allowed to be changed.

"Synchronization cycle (ms)": The cycle period of sending synchronization frame, default to 200 (unit:
ms).

"Window length": This parameter defaults to 0, and is not allowed to be changed.
# Note: Only one synchronization frame can be sent in a CANopen network.
Emergency packets

"Enable emergency message": If this function is checked, the COB-ID of emergency packets will be set
in the configuration process, but it is not checked by default.

Check on restart

"Check suppliers, Check product ID, Check version": When checking the corresponding function, the

relevant check will be carried out before starting slave configuration. If the check fails, the node cannot
be started.

8.5.2.2 Receive PDO/Transmit PDO

Click to select receive PDO/transmit PDO, and the interface will appear:

| w1

Slavenode Receive PDO  Send PDO  Service data object Debugging /O mapping  Device information

Funbe Han e Tndex Subinder |Size ~
EFIO 1642100 1640 18
CAWopen fuction 1642100 16#1 18
| CAWopen write fuction 1642100 1642 18
[F2  Receive PIOZ mapping 1641601
EFIO 1642101 1640 18
set_waluel 1642100 164#3 18
zet_waluel? 1642100 1684 18
set_walued 1642100 1645 18
3 Receive FDO3 mapping 1641602
set_walued 1642100 1646 18
zet_values 1642100 16#7 18
set_waluef 1642100 1643 18
zet_walue? 1642100 1649 18
714 Receive P04 mapping 1641603
zet_ralued 1642100 16#A 18
set_walue® 1642100 1648 18
zet_waluell 1642100 164#C 16 g
aa | [ e ] [ pelete
B [t |

Receive PDO: master -> slave data

Transmit PDO: slave -> master data

202502 (V1.2) 91



TS600 Series Programmable Logic Controller Programming and Application Manual CAN Communication

8.5.3 PDO Enabling

®  The check box before the number is used to select whether this PDO is valid.
e [fthis PDO does not contain mapping objects, it cannot be checked.
o The PDO that takes effect by default in the EDS file of the slave has been checked by default.

8.5.4 PDO Mapping Editing

Used to edit the PDO mapping through the "Add PDO mapping", "Edit" and "Delete" buttons in the window.

8.5.5 PDO Attribute Settings

The PDO attribute interface appears as follows:

PDO property x
COE-ID{164) 201
Transmission type Async (profile events) (255) ~

Synchronization mumber 1

Inhibit time (0-6E636): |D | 100

Ims

Event timer (0-65535): |0

e COB-ID: ID number used for PDO transmission.

e  Transmission type

Data Transmission . ..
Type . Data Effective Conditions
Conditions
It does not take effect
. Data changes and  a|immediately after receiving
Acyclic-synchronous o . .
(Type 0) synchronization  frame is|data, and it takes effect only
P received after receiving a
synchronization frame
) . It does not take effect
The data is transmitted after|. . -
. . ... |immediately after receiving
Cyclic-synchronous receiving the synchronization .
. data, and it takes effect only
(Type 1-240) frame of the corresponding .
| L \ after receiving one frame
synchronization number .
synchronization
Asynchronous-Manufacturer-specific | Customized by each | Customized by each
(Type 254) manufacturer manufacturer
The time when data changes
Asynchronous-Device or meets the event, and the .. .
: i . Effective immediately
Profile-specific (Type 255) change frequency is less than
the suppression time

# Note: When setting up a certain node for synchronous transmission, it is necessary to enable synchronous
production of the master

®  Synchronization number
Used to set the synchronization number, only valid after selecting Cyclic-synchronous (Type 1-240).

e Inhibition time
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Available only after selecting Asynchronous-Device Profile-specific (Type 255). This function is invalid when
setto 0; If it is not 0, it indicates the minimum interval for frame transmission.

e Eventtime

Available only after selecting Asynchronous-Device Profile-specific (Type 255). This function is invalid when
set to 0. If it is not 0, it indicates the period of regular transmission (This transmission condition is also
limited by the inhibition time).

The following figure takes Synchronous cycle-synchronous type = 2 as an example.

At the next synchronization frame, the Effective after receiving
PDO data will take effect asynchronous PDO
Synchronization N Synchronization Synchronization
number =2 N number = 2 K number = 2
— _— A — _— _—
v
@ @ @ @ @ @
@ ® @ |1® @

v

(@: Synchronization message
@: Synchronization PDO
3: Asynchronous PDO

8.5.6 Service Data Object

The Service Data Object (SDO) tab interface is shown below (using DA200 as an example). The table
automatically generates SDO configuration data based on the EDS file and user settings.

B Setting of Slave Station X
Slave node Receive PDO  Send PDO  Service data object Debugging /O mapping Device information

Humbe Tndex Subinde|Name Value Eit Len|Download) A
1 1641000 | 16400 |Device Type Caeld 32 *

z 1641016 | 16401  |Vendor ID Cae00000000 |32

3 1641015 |16402 | Product code 000000000 32

4 1641015 |16403 | Revision number 000000000 32

1 1641400 | 16401 | Disable FDO 050000202 32 *

[ 1641401 | 16401 | Disable FDO 050000302 32 *

T 1641402 | 16401 | Disable PDO 050000402 32 *

8 1641403 | 16401 | Disable PDO 050000502 32 *

9 1641600 |16400 |Clear FDO mapping OO 8 *

i 1641601 |16400 |Clear FDO mapping o000 G *

i1 1641602 | 16400 |Clear FDO mapping o000 ]

12 1641603 | 16400 |Clear FDOD mapping Oe00 &

13 1641800 | 16401 | Disable FDO 050000182 32 *

14 1641801 | 16401 |Disable FDO 050000282 32 *

15 1641802 | 16401 | Disable FDO 020000332 32 *

16 1641803 | 16401 | Disable PDO 050000452 32 *

17 1641400 |16400 |Clesr PDO mapping 000 8 *

18 1641401 |16400 |Clesr PDO mapping 000 g8 *

bic) 1641A02 [ 16400 |Clear FDO mapping o000 ]

20 1641A03 | 16400 |Clear FDO mapping o000 ]

z1 1641400 [16#02 |Transmission type Oae01 G *

2z 1641400 |16403 | inhibit time 00000 16 *

23 1641400 | 16405 | Eventtimer 00000 16 *

24 1641401 | 16402 |Transmission tvpe Ox01 1 * 7

SD0 timeout | 500 ms
SD0 editor
Add Edit Delete
I ==y

The SDO editing options are described as follows:
e Add: Adds user configurations. The main function is to assign initial values to the object dictionary.
e  Edit: Re-edits user configuration.

e  Delete: Deletes user configuration.
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8.5.7 Online Debugging Function

The online debugging tab interface is displayed as follows.

Slave node Receive PDO Send PDO  Service data object Debugding [0 mapping  Device information

HMT command

Boot node Stop node Pre-run

Reset node Reset communication

Service Data Object (SDO0)

Index 164 | 1000 i Sub—index 16# 0 e
Value Decimal Bit 32
Resuli
Read 5DO Write SDO
Diagnostie
Online Running S0 error 1]
Error code
Diagnostic

Emer gency error

Creation Time (Error Code 16#)  |Error Register (16# Manufactuwrer Error 1| ™

# Note: If "Disable SDO, NMT access while the program is running" is selected in the master, this function
cannot be used.

° NMT instructions

R

Start node: Send a start node instruction to the slave.

Stop node: Send a stop node instruction to the slave.
Pre-operation: Send a pre-operation instruction to the node.
Reset node: Send a reset node instruction to the node.

Reset communication: Send a reset communication instruction to the node.

e SDOs

SRR

Index and subindex: Only the object dictionary provided in the slave EDS can be selected.
Value: The data sent or returned.

Bit length: Obtained from the slave EDS object dictionary.

Result: Read and write state information.

Read SDO, write SDO: Perform the read and write operations of corresponding object dictionary.

e Diagnostics

&
&

Online state: The current state of the slave (based on heartbeats).

SDO error step number: The error number of SDO that occurred during the configuration process.
This number corresponds to the number in the "Service Data Object" tab.

Diagnostic string: Current error message (SDO error). For details, see section 8.6.2.1 SDO Error
Code.
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8.5.8 1/0 Mapping

The I/0 mapping option interface appears as follows.

Savenode ReceivePDO SendPDO  Service dataobject Debugging 1/0 mapping  Device information

Varisble Mapping Index: subindex Bit len -~
| = D7000. . D7002 Receive PDO1 mapping 1641600 48
07000 EFDO 1642100 16
D7001 CANopen fuction 1642100, 1 16
D002 CANopen write fuction 1642100, 2 16
D7003. . D7006 Receive PDO2 mapping 1681601 64
7003 EFDO 1642101 16
7004 set_valuel 1642100, 3 16
D005 set_valueZ 1682100, 4 16
D006 set_valued 1682100, 5 16
= D7007. . D7010 Receive PDO3 mapping 1681602 64
D007 set_valued 1682100, 6 16
D003 set_valueS 1682100, 7 16
D009 set_valueb 1682100, 8 16
| 17010 set_valuel 1682100,9 16
| | v7011. pr014 Eeceive PDO4 mapping 1681603 64
# 17400, 17402 Transmit PDO1 mapping 1681 00 48
# D7403. 17406 Transmit PDO2 mapping 1681a01 64 v
|
|
0K ‘ Cancel

This tab is used to set the data communication mapping relationship between master and slave PDO. If
Automatic Allocation is not checked in the master settings, the user can double-click one of the mappings to
set it, as shown in the following figure. The user can set the master register start address corresponding to
each salve PDO by himself.

Mapping parameter setting X ‘
Element type D v Data type 16 v
Mapping parameter | E0 o Mapping bit 48
Mapping parameter range
Mapping parameter start address D7000
Mapping parameter end address D7002
Number of elements used for mapping

- ==
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8.5.9 Device Information

The "Device information" tab has an interface as shown below:

Slave node ReceivePDO  SendPDO  Service data object Debugging [/Omapping Device information

Name: EC-TX105
Suppliers: shenzhen INVT electronic co.,ltd
Type: 0x0
Serial O

Version: Vendor ID: Ox0 Product ID: O

Description: EDS for the INVT CANopen

The device information of the slave is obtained from the EDS file provided by the device manufacturer.
8.5.10 CANopen Slave Description

8.5.10.1 Slave Configuration Procedures

Stepl After establishing the project, right-click "Setting>EXP" and select the corresponding physical
expansion module "CAN-232" or "CAN-2*RJ45".

— . . ‘
> @ Global variable table += Axis group setting
v @ Setting el! EtherCAT

» @ System Block < COM1

[u]a] com2
SRR - bt

=(.) Expansid CAN-232 |::> COM3
@ Electroni CAN-2"RJ45 o

a Motion control axes Ethernetl
+; Axis group setting u Ethernet2
V.. Ethercat [ EtherNerip

Step2 Double-click "CAN" in "Setting" to pop up the following window.

CANopen communication port X

Station number

(® Back end setup DIP setting
Band rate

Baud rate 500 ~ | Ebps

(®) Back end setup DIP setting
Enable

(®) CANopen (CICaNz. 0 (JClese

| Write Online | | Fead online |
| 0E | | Cancel
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Step3 Check to enable "CANopen", and set the node number and baud rate as required, and then click

"OK" to complete the slave configuration.

# Note: Do not continue to add CAN configuration by right-clicking, otherwise this machine will act as the
CANopen master.

8.5.10.2 Slave CANopen Data Interaction

The TS600 series programmable logic controller, when operating as a slave, only supports 4 TPDOs and 4
RPDOs with each PDO supporting a maximum of 8 bytes of data. The object dictionary of the slave is set with
16 16-bit mapped addresses for caching transmitted data and another 16 16-bit mapped addresses for
caching received data. They are respectively bound to the corresponding slave R500-R531 elements, as
shown below.

Table 8-4 Reference for Data Received

Index | Sub-index Name Access type Data type Slave bind elements
2109 1 1st Rx Buffer RW 16 R500
2109 2 2st Rx Buffer RW 16 R501
2109 3 3st Rx Buffer RW 16 R502
2109 4 4st Rx Buffer RW 16 R503
2109 5 5st Rx Buffer RW 16 R504
2109 6 6st Rx Buffer RW 16 R505
2109 7 Tst Rx Buffer RW 16 R506
2109 8 8st Rx Buffer RW 16 R507
2109 9 9st Rx Buffer RW 16 R508
2109 10 10st Rx Buffer RW 16 R509
2109 11 11st Rx Buffer RW 16 R510
2109 12 12st Rx Buffer RW 16 R511
2109 13 13st Rx Buffer RW 16 R512
2109 14 14st Rx Buffer RW 16 R513
2109 15 15st Rx Buffer RW 16 R514
2109 16 16st Rx Buffer RW 16 R515
Table 8-5 Reference for Data Transmitted
Index | Sub-index Name Access type Data type Slave bind elements
2108 1 1st Tx Buffer RW 16 R516
2108 2 2st Tx Buffer RW 16 R517
2108 3 3st Tx Buffer RW 16 R518
2108 4 4st Tx Buffer RW 16 R519
2108 5 5st Tx Buffer RW 16 R520
2108 6 6st Tx Buffer RW 16 R521
2108 I Tst Tx Buffer RW 16 R522
2108 8 8st Tx Buffer RW 16 R523
2108 9 9st Tx Buffer RW 16 R524
2108 10 10st Tx Buffer RW 16 R525
2108 11 11st Tx Buffer RW 16 R526
2108 12 12st Tx Buffer RW 16 R527
2108 13 13st Tx Buffer RW 16 R528
2108 14 14st Tx Buffer RW 16 R529
2108 15 15st Tx Buffer RW 16 R530
2108 16 16st Tx Buffer RW 16 R531
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8.6 Troubleshooting of CANopen Communication

8.6.1 Common Troubleshooting Steps

e Check the matching resistance

<+ Disconnect the power supply of all devices, and measure the resistance between CANH and CANL
at either end of the network with a multimeter, which should be about 60 Q. If it is too small, it
means that the matching resistors are not only connected at both ends of the network, but also
wrongly connected at other positions which shall be disconnected.

<+ If only one matching resistor is connected, it will be about 120 Q, and the communication quality
of the network will be very poor.

< If no resistor is connected at all, the network cannot communicate. Make sure to connect the
matching resistors at both ends of the network.

e Check baud rate

< Check whether the baud rate is normal, and all nodes in the network can communicate normally
only if the baud rate is set to the same level.

<% The baud rate of device will take effect only after power cycle or restart.

For the relationship between communication distance and baud rate, please refer to section 8.3.2
Communication Distance Corresponding to CAN Baud Rate.

e Checkthe wiring

<% The CGND terminals of all CAN devices must be connected together so that all devices share the
CGND terminals of CAN communication power supply.

< Check whether there is short circuit in communication wire, shielded wire and power supply.
e  Other

< If there is severe interference on site, please try to reduce the communication baud rate when
there is no way to troubleshoot.

8.6.2 Fault Code List

8.6.2.1 SDO Error Code

Interruption Interruption
P Code function description P Code function description
code code
Attempts to write information to
05030000 | Triggering bit not alternated 0601 0002 pts to write 1 on
a read-only object
Object t be found in th
05040000 |SDO protocol times out 06020000 |- AcCt cannot be found in the
object dictionary
Illegal or unknown Client/Server ,
0504 0001 |, . 0604 0041 |Object cannot be mapped to PDO
instruction word
Numb d length of the object
Invalid block size (Block Transfer umber and fength of the objec
0504 0002 0604 0042 |to be mapped exceeds the PDO
mode only)
length
Invalid serial number (Block Common parameter
0504 0003 0604 0043 |, -
Transfer mode) incompatibility
Common internal incompatibility
05030004 |CRC Error (Block Transfer mode) 0604 0047 .
of the device
0503 0005 |Memory overflow 0606 0000 |Object access failure caused by
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Interruption Interruption
P Code function description P Code function description
code code
hardware error
) Data type not matched; service
0601 0000 |No access to the object 0607 0010
parameter length not matched
Attempts to read a write-only Data type mismatch, service
0601 0001 . 0607 0012 .
object parameter length is too long
Attempts to write information to a Data type mismatch, service
0601 0002 . 0607 0013 .
read-only object parameter length is too short
Object cannot be found in the
06020000 | ) und | 06090011 |Subindex does not exist

object dictionary

Out of value range of parameter

0604 0041 | Object cannot be mapped to PDO 0609 0030 .
(on write access)

Written parameter value too

0800 0000 |Common error 0609 0031
large
Data failed to be transmitted or Written parameter value too
0800 0020 . . 0609 0032
stored in the application small

Data failed to be transmitted or
0800 0022 |stored in the application due tothe| 06090036 |Max. value less than Min. value
current state of the device

8.6.2.2 Emergency Error Code
Table 8-6 Main Table 1 (Hexadecimal)

i':_z:gce::: Description i’:::g::::, Description
00xx Error reset or no error 50xx Hardware error
10xx General error 60xx Device software
20xx Current error 61xx Internal software
21xx Device input 62xx User software
22Xxx Internal equipment 63xx Data setting
23xx Device output T70xx Auxiliary device error
30xx Voltage error 80xx Monitor error
31xx Main power supply 81xx Communication
32xx Internal equipment 82xx Protocol error
33xx Output 90xx External error
40xx Temperature error FOxx Additional function error
41xx Environment FFxx Device specific error
42xx Device - -

Table 8-7 Main Table 2 (Hexadecimal)

Emergency Description Emergency Description
Error Error Code
0000 Error reset or no error 6300 Data setting
1000 General error 7000 Additional module error
2000 Current error 8000 Monitoring error
2100 Device input current 8100 General communication error
2200 Internal device current 8110 CAN communication overload
2300 Device output current 8120 CAN passive mode error
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Emergency .. Emergency .
Description Description
Error Error Code
3000 Voltage error 8130 Node protection or heartbeat
error
3100 Power supply voltage 8140 Bus off restore
3200 Internal device voltage 8150 CAN-ID conflict
3300 Output voltage 8200 Protocol error
4000 Temperature error 8210 PDO length error
4100 Ambient temperature 8220 PDO length overrun
4200 Device temperature 8240 Unrecognized SYNC data length
5000 Device hardware error 8250 RPDO timeout
6000 Device software error 9000 External error
6100 Internal error FO00 Additional function error
6200 User software FFOO Special device error

8.7 CAN Free Protocol

8.7.1 Function Introduction of CAN Free Format

The TS600 PLC supports one CAN free format communication with extended frames and data frames,
specifically divided into standard frames (CAN2.0A) and extended frames (CAN2.0B) according to the
standard protocol types.

o Theframe ID length of the standard frame is 11 bits, which means the frame ID range is 000-7FF.

e The frame ID length within the extended frame is 29 bits, which means the frame ID range is 00000000-
LFFFFFFF.

The TS600 can exchange free format data with other devices in the CAN network that support the CAN2.0A
or CAN2.0B protocol.

8.7.2 Communication Specifications of CAN Free Format

Item Specification
Connector Network port
Transmission cable Common network cable

CAN2.0A (11-bit identifier)

Supported standard protocol
Upported standard protocots CAN2.0B (29-bit identifier)

Max. number of communication codes 64
Baud rate 20, 50, 100, 125, 250, 500, 800, 1000 kbit/s
Buffer bits 16-bit

8.7.3 CAN Free Port Configuration

When using the CAN free port, it is necessary to configure the CAN port communication method. The steps
are as follows:

Stepl Configure the corresponding CAN card.
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» System variable table

» E] Global variable table

v @ System blocks settings

» @ Basic settings

a0 Exp CAN-232 ration
] =e CAN-2°RJ45

i‘ Maotion control axis
*; Axis group setting
Vo ethercar

4=p COM1

=P COM2

Step2 Open the CAN configuration.
» System variable table

> @ Global variable table
v @ System blocks settings
> B Basic settings
v B exp-carp
89 can-232
as

a0 Expansion module configuration
@ Electronic cam

i‘ Motion control axis

+; Axis group setting

o Ethercat

&3 coOM1

comz

coM2

? Fr Open(C)

m Eth Add CAN configuration(A)
m EtH Encryption/Decryption(C)

0 = Delete(D)

Step3 Configure the "Baud Rate" and select "CAN2.0A," then click "OK."

Station number

Station 0 (1,31)
Back end setup DIP setting
Baud rate
Baud rate [500 ~ | Kbps
(®) Back end setup DIP setting

Enable

OCANopen @CANZ. 0 Oclose

| Write Online | | Read online |

‘ 0K ‘ ‘ Cancel

e

8.7.4 CAN Free Format Data Sending and Receiving

For details, refer to section 3.23.4 "CANfree_Recv" and section 3.23.5 "CANfree_Send" in the "TS600 Series
Programmable Logic Controller Command Manual."
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9 EtherCAT Communication

9.1 Overview

EtherCAT is an open industrial field technology based on Ethernet, and has the characteristics of short
communication refresh period, small synchronization jitter and low hardware cost. To understand the
principle and related technologies of EtherCAT, please refer to the book Driver Design and Application of
Industrial Ethernet Fieldbus EtherCAT, or log in to official website of EtherCAT Technical Committee at
https://www.EtherCAT.org.cn.

TS600 Series supports standard EtherCAT interface (1-way RJ45 interface), up to 72 EtherCAT slaves, adopts
linear topology structure, and the minimum EtherCAT fieldbus cycle can be set to 250 ps.

Table 9-1 EtherCAT Interface Specification

Entry Specification
Transmission speed 100Mbps: 100BASE-TX
Modulation Baseband
Topology Line, daisy chain

Twisted pair of category 5 or above or shielded twisted pair with

T . .
ransmission medium aluminum foil and braided shielding

Transmission distance | Distance between nodes: 100m or less
Maximum connections |72

9.2 Master Configuration

9.2.1 Import Device XML

Import device XML means importing the device description file (suffixed by ". XML") conforming to ETG
(EtherCAT Technical Committee) standard into the programming software AutoStation Pro, and then
generating EtherCAT configuration devices for users to add, delete, etc. after the files are parsed in the
software.

Auto Station Pro, the programming software, integrates INVT's common-used EtherCAT slave devices which
do not need to be installed separately. If a third-party EtherCAT device is required, the device description file
must be installed first. Take the import process of INVT servo driver DA260 as an example.
Stepl Create a new project, set it up, find "EtherCAT", and right-click on on "Add device ".

- @2 Setting

> @ System Block
=(.‘,' EXP-CARD

=g Expansion module configuration
@ Electronic cam
ﬁ Motion control axes
_!_ Axis group setting
v
Open
<> CO
Add device
<= co Delete all device
m Eth Enable all slaves
m Eth Disable all slaves
Slave scanning
E) Ethéree
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Step2 Click "Import configuration", and in the pop-up dialog box, select the XML file to be added and

import it.
B select XML File 3¢
€ © 4 || « EtherCAT > xml v | & | [t 5
R SRS e ™ @
Device configuration m o s A EZ® : s EE o
Tins Tochieoiick the Cavicemmne o d0d luryidevines 5 ELP: ] | INVT_DA200_EtherCAT V262 200313... 2024/1/30 &:5¢ XML 3785

- EtherCAT Devices %] Documents
+)- Nanjing Solidot Electronic Technology Co., Ltd . P
#- INVT INDUSTRIAL
- INVT = BR
+1- ESTUN AUTOMATION TECHNOLOGY CO. LTD 3 TE
#)- Shenzhen INVT Electric Co., Ltd.
+- Gaotu Technology D &%
+- GAOTU Technology mEE
+- Inovance
#- Shenyang Mosen Software Co., Ltd. - TEEE (C)
=J- ZheJiang GuoMai Technology Co., Ltd. - 5 (D)
GuoMai_ESC
- 3TE (E)
- BE (F)
Close | @ Network v < >
File name: | INVT_DA200_EtherCAT_V262_200313.xml ~| XML Files(* xml) v

Cancel

Step3 The software must be restarted for the newly imported xml to take effect. If multiple devices are
required to be imported, you can repeat step 2 to import them all before restarting the software.

Step4 You can see the newly added device after reopening the software

EtherCAT add device X

Import configuration

Tip: Double—click the device name to add slave devices

Device configuration

= EtherCAT Devices A
t- Nanjing Solidot Electronic Technology Co. , Ltd
—- INVT INDUSTRIAL
DA180-N EtherCAT(CoE) Drive
DA200-N EtherCAT(CoE) Drive_1.0.1.0
DA260-N EtherCAT(CoE) Drive V265
INVT_DA200_171(88it Asyn DSP, ET1100)

INVT

ESTUN AUTOMATION TECHNOLOGY CO. LTD

Shenzhen INVT Blectric Co., Ltd.

Gaotu Technology

GAOTU Technology

Inovance v

Close

9.2.2 Scanning Device

Stepl Right-click on "EtherCAT" >"Slave Scan".

Ether =",
m COM Add device
m COM Delete all device

o Ether
o Ether

Enable all slaves

Disable all slaves

I Slave scanning I
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Step2

Step 3

In the pop-up interface, click "Start Scanning".

Serial Numbe Current Slave Station List Serial Nun|Scan Slave Station List File Name

Auto Station Pro

Automatic scanning requires the PLC to be in a stopped state.
Do you want to set the PLC to a stopped state? Click "Yes" to
switch to a stopped state and scan, and click "No" to not scan!

® >
o] w

(T
Start Scan

Clear reset Update configuration Exit

If there are devices on the bus, the corresponding slaves will be scanned in the order of the slaves.
The "Alias" can modify the device file. When you click "Update configuration," a prompt "Do you
want to replace the existing slave devices?" will appear. Click "OK" to complete the configuration
update while click "Cancel" to add a new device based on the existing configuration. If there are no
connectable devices on the bus or the scan times out, the "Information output" window will display
the message "Scan state query timedout".

Below is an example of scanning when the master is connected to two slaves:

SCAN

Serial N| Current Slave Station List

Module ID Seria) Scan Slave Station Lis| File Name

1 = INVT_DA200_265 | INVT_DA200_EtherCAT '
2 |5 INVT_DA180_115 DA180_EtherCAT_115_2

Starting scan
Parsing scan data

The number of identified connected devices is 2
The basic information of the 1 device scanned is:Vendor ID: 0x616, ProductCode: 0x0, Version: 0x0;
The basic information of the 2 device scanned is:Vendor ID: 0x616, ProductCode: 0x3, Version: 0x64;

Clear reset Update configuration Exit

Step4 After clicking "Update configuration," the following options pop up.
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| Do you want to replace the existing slave devices?

oK Cancel

Auto Station Pro X

| Configuration updated!

OK

Step5 The slave has been successfully added.

v EtherCAT
2 INVT_DA200 265
[ INVT DA180 115

#Note:
e  The EtherCAT slaves can be scanned only when the PLC is in stop mode.

e  For situations where the same type of device has been added but there are multiple different versions
of the xml file, the scanning function program selects the first device as the configuration device by
default.

| INVT_DA200 EtherCAT V261 191025 .xml
| INVT_DA200 EtherCAT V262 200313.xmi
| INVT_DA200 _EtherCAT V265 220120.xml
| INVT_DA260 EtherCAT V265 220120.xml

9.2.3 Master Setting

Stepl Right-click on "EtherCAT" >"Open".

+g Axis group setting

v,
o ol

Add device
O Delete all device

m Et| Enable all slaves
| Disable all slaves
o=

Slave scanning

m Ethrerven

Step2 "Basic setting" pops up. In the "Basic setting" interface, you can set the enable control, cycle time
and synchronization offset of EtherCAT master.

® "Enable": When the EtherCAT master is disabled, all EtherCAT slaves are disabled, and the
fieldbus servo axis associated with the slaves will no longer operate.

® "Recycle": EtherCAT data frame transmission interval and cycle time of EtherCAT task.
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® "Synchronization offset": Percentage of the relative offset of the EtherCAT task relative to
SyncO interrupt of the slave.

® Restart the slave: When checked, the slave will automatically restart if it is offline. When
unchecked, the slave will not restart if it is offline.

Hame EtherCAT Master
Device

Enable (O Disable (® Enable

Recyele 1000 V| us
Synchronization offset 10 %

Humber of slaves

Restart the slave Automatic restart of slave station

0K l [ Cancel

9.2.4 Start-stop & Disable & Enable

® Start/stop Control

It supports the start-stop of the EtherCAT fieldbus, but does not support the start-stop of a single slave. The
related operations are as follows:

< When PLC switches from STOP state to RUN state, the EtherCAT master starts to run
automatically.

< When PLC switches from Run state to STOP state, the EtherCAT master stops to run automatically.
< The EtherCAT master can be stopped and started by system variables during PLC operation.

# Note: The start-stop of the EtherCAT fieldbus is supported, but the start-stop of a single slave is not
supported.

System

. Data type Function
variables yP

It stops the operation of EtherCAT master.

bStopMaster BOOL |The EtherCAT master is stopped on the rising edge of variable input,
and the variable is automatically reset after the stop is completed.

It starts the operation of EtherCAT master.

When the EtherCAT fieldbus fails or is in stop mode, it will
automatically reset after the EtherCAT master is restarted on the rising
edge of variable input.

bStartMaster BOOL

® Automatic Restart

By default, it supports the function of automatically restarting the slave.

9.2.5 Summary of System Variables

Table 9-2 EtherCAT Communication Related System Variables

System variables | Data type Function
Operation status of EtherCAT master
When the EtherCAT master receives the run instruction and all

MasterRunState BOOL
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System variables | Data type Function
slaves start up, it becomes TRUE.
# Note: This variable is still TRUE if some of the slaves are offline
while EtherCAT is running.
Master link state
LinkState BOOL |As long as there is a slave which has normal physical connection
with the master, the variable becomes ON, otherwise it is OFF.
EtherCAT real-time task heartbeat
HeartBeat BOOL . -
Every EtherCAT real-time task cycle is flipped once.
EtherCAT non-real-time task heartbeat
BolckHeartBeat BOOL . .
Every EtherCAT non-real-time task cycle is flipped once.
MaxCycleTime DINT Maximum cycle period of EtherCAT task
MinCycleTime DINT | Minimum cycle period of EtherCAT task
CycleTime DINT | Cycle period of the last cycle of EtherCAT task
MaxExeTime DINT Maximum EtherCAT task execution time
MinExeTime DINT | Minimum EtherCAT task execution time
ExeTime DINT | Execution time of the last cycle of EtherCAT task
TxFrames DINT Total frames sent
RxFrames DINT |Total frames received
TxFramesRates DINT Frame rate at which the data is transmitted (frames/second)
RxFramesRates DINT Frame rate at which the data is received (frames/second)
TxBytesRate DINT |Frame rate at which the data is transmitted (bytes/second)
RxBytesRate DINT Frame rate at which the data is received (bytes/second)
LossFrames DINT | EtherCAT lost data frames
ResetTime BOOL |Reset execution time and cycle time
It starts the operation of EtherCAT master
When the EtherCAT fieldbus fails or is in stop mode, it will
StartMaster BOOL . .
automatically reset after the EtherCAT master is restarted on the
rising edge of variable input.
It stops the operation of EtherCAT master.
The EtherCAT master is stopped on the rising edge of variable
StopMaster BOOL |. . . . .
input, and the variable is automatically reset after the stop is
completed.
DisableMaster BOOL |Disable Master Enable
ClearFrameCounter | BOOL |Reset EtherCAT data frame counter register
Online status of all slaves
SlavesState INT Itis 1 when all slaves in the configuration are in the running state,
and 0 when only one slave is in the non-running state
This variable is used to display the configuration location of the
FirstErrorSlave INT first offline slave when there is a slave failure in the configuration
(the state machine switches to a non-OP state or goes offline)
LibVersion DINT EtherCAT system library software version
MstVersion DINT | EtherCAT master software version
DriveVersion DINT EtherCAT network adapter driver software version
TxErrorCnt DINT EtherCAT data frame transmit error count
RxTimeoutCnt DINT |EtherCAT data frame receive timeout count
RxCorruptCnt DINT EtherCAT receive invalid frame count
RxUnmatchCnt DINT EtherCAT receive unmatched frame count
RxPDOLength DINT |Total length of PDO received in configuration (bytes)
TxPDOLength DINT |Total length of PDO transmitted in configuration (bytes)
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System variables | Data type Function
ConfigureState DINT | Configuration state internal use
Delay DINT | Adjustment value of EtherCAT master synchronous regulator
Physical connection status of all slaves
SlavesLinkState INT This variable is 1 when all slaves in the configuration are
physically connected, otherwise itis 0
DisableState INT Master disability state

9.3 Slave Configuration

9.3.1 General Settings

e  Configuration address

The configuration address of slave refers to the sequential address in the AutoStation Pro device tree,
starting from 0 and increasing sequentially. This address can be used as a subscript to a slave system
variable array or as a slave address for reading and writing SDO instructions.

] Ir ‘.:
ork 2 =l ats pumbar & g dex 023101 subindex
M10
{ | ECAT_ResdParameter_Cof
Execute
Done —done
Busy —busy

Error —error

2—g&laveID ErrorlD —errid
16#3010— Index Rellength—rellen

0— SubIndex Dats—data

4—Ds:lenzth Abcr:Cods —acode

e Distributed clocks

This section is used to set the synchronous operation mode of the slave. The interface is as follows:

Basic information

« Synchronization mode selection DC-Synchron . B 1D chede
tus
-a =~ - Station number
General setting [“]Enable DC synchronization event .
Process data Syncd
Startup parameter [Jsyncd ensble
1O mapping 2 = 1 Cyde time
Offset tme
Syncl
: Syncl enable
Cyde time
Offset tme

"Synchronization mode selection": Generally speaking, for EtherCAT slaves, FreeRun mode and
DC-Synchronization mode which is synchronous with distributed clock can be chosen. The options
supported by synchronization mode will vary depending on the slave selected.
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# Note: Customers are not recommended to modify the default configuration in DC-Synchronon mode
unless they have a better understanding of EtherCAT communication principles.

e Sitealias setting
Right-click on the slave and click "Rename" to rename the slave.

v eo EtherCAT

m m Open

{p COM1 Delete

@ com2

m Ethernet Loyt e
Upward

m Ethernet Downward
m EtherNe Enable slave

Croic ratare Disable slave

v
6

9.3.2 Process Data

The process data interface is used to edit PDO, as shown in the following figure.

Basic information @ | Add Delete | Edit
Show all
Status Input/Output Name Index |d|Fold ags bt Data Type
— ] Output DO Outputs 0x1600 | ||DsPlay input PDO able 2
Control Word w6040 | LRy Qutput DO VIHT
General setting Target Position 0x607a 0x0 32 DINT
Targat Velooity 0x60£f | Ox0 2 DIHT
Process data Mode of Operation 0x6060 0x0 ] SINT
Target torque ® 0x6071 | Ox0 16 T
Touch probe control 0x60b8 0x0 16 UINT
Startup parameter Positive torque limit 0x60e0 0x0 16 UINT
Fegtive torque limit 0x0 18 UINT
X Max profile velocit 0x0 3z UDINT
1/C mapping — | Input DI Inputs 0x1a00 | 0x0 200 Editable 3
Status Word 0x6041 0x0 16 UINT
Fosition Actual Value 0x6064 0x0 32 DINT
Speed Actual ¥alue 0x606¢ 0x0 32 DINT
Torque Actual Value 0x6077 0x0 16 INT
Operation Mode Display OxE061 0x0 8 SINT
Current Actual Value 0x6078 0x0 16 INT
Touch Frobe Status 0x60b9 0x0 16 UINT
Touch Frobe 1 Positive value Ox80ba 0x0 32 DINT
Digital inputs Ox60fd 00 32 UDINT
No. Description
@ PDO edit button
@ PDO display selection area
® PDO display area

PDO is divided into output group PDO and input group PDO according to data flow direction. The output
group PDO represents the process data sent by the EtherCAT master to the EtherCAT slave, such as the
control word 0x6040, and the input group PDO represents the process data sent by the EtherCAT slave to the
master.

Each slave may have multiple groups of PDOs or a single group of PDOs, as shown in the above figure, the
first group of input PDOs and the first group of output PDOs can be edited for addition, editing, deletion, etc.

Taking adding PDO as an example, the operating steps are as follows:
Step1l SelectaPDO in the first group

Step2 Click "Add".

Step3  Select 6072

Step4 Click "OK".
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Status

Basic information

General setting

Process data

Startup parameter

I/O mapping

@|_add Delete Show al v A ||| Fnd
Ll
Input/Dutput Name Add/Edit
— [ Dutput DO Outputs
@ wrget Fosition Indexes | Subindexes Hames hooess Types | Data Types Default Values
Target Velocity 0x4100 0x0 Analog outputl Y DIET 020
Mode of Operation 0x4101 0x0 Analog output? 1] DINT 0x0
Target torque 0x6040 0:0  [Control word B VINT 0x0
Touch probe control 026060 0x0 Operation Node ] SINT 020
Positive torque limit 0x6071 00 Target torgue EY INT 0z0
Negtive torque Linit @%ﬂ’;’ 3'3 :-‘ !-':-_ i :: :;: 3== |
+ 0 x - x arget Fosition x!
— & Tapat :;"ﬂ:{f: velosity 0x607e 0:0  Polarity BY USINT Bt
Status Word 0x607£ 0x0 Max profile velocity EY VDIET 0x0
Fosition Actusl Valae 026081 020 Profile velocity ] VDINT 0x0
Speed Actusl Value 026083 0x0 Profile acceleration L] UDINT 020
Torque Actual Value 0x6084 0x0 Profile deceleration BRY UDINT 0x0
Operation Mode Display 0260b0 0x0 Position offset ] DINT 0x0
Current Actusl Value 0260b1 020 Velocity offset ] DINT 020
Touch Probe Status 0x60b2 0x0 Torque offset L] INT 0x0
Touch Probe 1 Fozitive valus 0x60b8 0x0 Touch probe control BRY VINT 0x0
Digital inguts 02600 020 Fositive torque limit ] VIRT 020
0x60el 020 Negtive torque limit 1] VINT 020
0x60££ 0x0 Target Velocity ] DINT 020
Name
Index Data type
Sub=index Bit
o =] [emra |

When a slave has multiple groups of PDOs, there may be mutual exclusion between these groups. For
example, EC-TX508. Only one group can be selected at a time.

Auto Station Pro

Object Dictionary: index 0x1601 0x1600 Ox1602 0x1603 are mutually

exclusive, only one can be checked

X

OK

This mutual exclusion relationship is different from slave to slave. For example, FK1100-ECT-Copuler allows
multiple groups to be checked.

Process data

Basic information Add Delete Edit Fold v
Input/Output Hame Index Subindex  Bit Length Flags M
+ E] Output 1616DF ExPDO-Map O0x1602 0x0 16 Editable 2
+ [#/] Input 1600DI TxPDO—Map Ox1a00 0x0 32 Editable 3
General setting + [v] Input |3200DL TxPDO-Map OxlaDl 0x0 48 Editable | 3 :
+ E Input 1616DP TxPDO-Map Ox1a02 0x0 32 Editable 3

202502 (V1.2)

110



TS600 Series Programmable Logic Controller Programming and Application Manual

EtherCAT Communication

9.3.3 Startup Parameters

The startup parameters are to write PDO configuration information of the slave, manufacturer setting
parameters and parameters specified by some protocols (such as 402 protocol) to the slave by writing SDO

when the slave is in PreOP state.

Take DA200 as an example:

Basic information Add Edit Delete [Cide system parameter [Hexadecimal display of current value
Status Serial  Hame Index  Subindex Bit Length Value
1 Clear FDO 1C12 0x1C12 0x0 8 0x0
2 Clear DO IC13 0x1C13 | 0x0 8 0x0
General setting 3 Downlosd 1C12:1 index 0x1C12 | Oxl 16 0x1600
4 Download IC12 count 0xIC12 | 0x0 8 0xl
Process data 5 Download 1C13:1 index 0x1C13 | Oxl 16 0x1.200
6 Download 1C13 count 0xI1C13 | 0a0 8 []
7 Clear FD0 Ox1600 0x1600 | 0x0 8 00
Startup parameter 8 Download FDO Ox1! entry| O0x1600 |  Oxl 32 0x60400010
9 Download FDO 0x1600:2 entry| Ox1600 | OxZ 32 0x607a0020
X 10 Download FDO 0x1600:3 entry| 0x1600 |  0x3 32 0x60E0020
1/O mapping 11 Downlosd PDO 0x1600:4 entry| Ox1600 Oxd 3z 060600008
12 Download PDO Ox1600:6 entry| Ox1600 05 32 0x60710010
13 Download PDO 0x1600:6 entry| Ox1600 Oxb 32 @ 0x60b80010
14 Download FDO 0x1600:7 entry| Ox1600 | Ox7 32 0x6000010
15 Download FDO 0x1600:8 entry| 0x1600 | 0x8 32 0x6010010
16 Download FDO 0x1600:9 entry| 0x1600 | 0x9 32 06070020
17 Download PDO 0x1600 count | 0x1600 | 0x0 8 0x8
18 Clear D0 Ox1ADD Ox1ADD | 0x0 8 0x0
19 Downlosd FDO 0x1s00:1 entry| Ox1AD0 | Oxl 32 0x60410010
20 Download FDO Ox1aD0:Z entry| Ox1ADD | OxZ 32 0x60640020
21 Downlosd FDO Ox1s00:3 entry| Ox1ADD | 0x3 32 06060020
22 Download FDO Ox1a00:4 entry| Ox1ADD | Oxd 3 0x60770010
] Download FDO Ox1a00:5 entry| Ox1AD0 | 0x5 3 0x60610008
24 Download PDO 0x1400:6 entry| Ox1ADD | 0x6 E3 0x60780010
% Download FDO Ox1e00:7 entry| Ox1ADD | Ox7 32 0x60b20010
26 Download FDO Ox1e00:8 entry| Ox1ADD | 0xB 32 0x60baD020
21 Download FDO 0x1a00:9 entry| Ox1ADD | 0x 32 0x60£40020
28 Download FDO Ox1AD0 count | Dx1ADD | 0x0 8 0x8
s Homing method E T T2 L —
30 [P o speed it 16 15 1153 L —
« e
No. Description

O]

PDO configuration parameters

©)

402 protocol parameters

®

Manufacturer parameters

In this interface, users can add startup parameters according to their needs, such as adding the object
dictionary 0x6099: 0x01 and modifying the value to 100. The steps are as follows:

Stepl Click "Add".

Step2 Select 6099.

Step3 Modify the value to 100.
Step4 Click "OK".

Basic information

o] rm [

[FIHide system parameter [ Hexadecmal display of current value

1/0 mapping 0x6098

Status Serial  Name Add/Edit
. 2
. 30 [F0.05] Jog Indexes | Subindexes |Names Access Types Data Types

General setting 0x6083 0x0 Profile acceleration BT UDIRT
0x6084 0x0 Profile deceleration By VUDINT

Process data — 0x6091 0x0 Gear ratio Ry DTE091
0x6091 Ox1 Motor revolutions E¥ VDINT
0x6091 0x2 Shaft revolutions R UDINT

—  0x6093 0x0 Position facter BY 116093
0x6093 0x1 Numerator W UDINT
0x6093 0x2 Faed constant 7] UDINT

Homing method RY SINT
RY DT6099

@ ] DINT
0x6099 B DINT
02609a 0x0 Homing acceleration BY VDINY
026050 00 Position offset RY DINT
0x60b1 0z0 Velocity offset BY DINT
0x60b2 0x0 Torque offset EY INT
0x60b8 0x0 Touch probe comtrol kY VINT
0x60e0 0x0 Positive torque limit kY VINT
0x60el 0x0 Hegtive torque limit EY VINT

— | 0x60fe 0x0 Digital outputs BY DT60FE
0x60fe 0x1 Fhysical outputs B UDINT
0x60fe 0x2 Bit mask B UDINT
0x60£F 0x0 Target Velocity RY DINT

Name for
Index Data type |UDINT
Subindex 0x1 Bit

Cancel
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9.3.4 1/0 Function Mapping

Only by linking PDO data to PLC internal variables can EtherCAT slave blocks be controlled by operating

variables. The I/0O function mapping interface is as shown in the following figure.

Basic information

Status

General setting

Double dick for 10 configuration

Note: When the type of the 10 mapped variable does not match the bit length, the lower computer will filter it

Variable
Fone
None
Fone
None
Wone

Process data Hone

Startup

Hone
1/0 mapping :m'
one

£ Note:

Wone
Fone

rameter
paramete N

Fone
Hone
Fone
None
Hone

Fone

Fame

Control Word

Target Fosition
Target Velocity

Mode of Operation
Target torque

Touch probe control
Positive torgue limit
Fegtive torque limit
Max profile velocity
Status Word

Fosition Actual Value
Speed Actual Value
Torque Actual Value
Oper ation Mode Display
Current Actual Value
Touch Frobe Status
Touch Probe 1 Positive value
Digital inputs

Index
Dx6040
0607
Ox60£E
D660
w6071
0x60b8
Dab0 el
Ox60el
Ox607 £
OxB041
D064
0606
Dx6077
DxB06 1
06078
0x60b9
Dx60ba
Ox60£d

Subindex

0x0
0x0
Ox0
0x0
(1]
0x0
Ox0
0x0
0x0
00
0x0
00
0x0
00
Ox0
0x0
Ox0
0x0

16
2
32
-]

16
16
16
16
4
16
2
32
16
8

16
16
2
2

Data Length

e This automatically generated set of variables will change with the module location and the addition
and deletion of PDOs.

e Ifaslaveis associated by default with a motion control axis, such as DA200, these variables can only be
controlled by axis instructions.

9.3.4.1 Associated Variables

To modify the associated variables, follow these steps (take the FK1100_ECT_Coupler slave as an example).

Stepl Open the Variable Table and add new variables.

Basic information

Status

General setting
Process data
Startup parameter

Slot configuration

Double dick for I0 configuration Note: When the type of the 10 mapped variable does not match the bit length, the lower computer will filter it
Variable Wame Index Subindex Data Length

DP1_OUTO FLE005-1616DF_1 OUTO 0x 7004 Ox1 8

DF1_OUT1 FL5005-1616DF_1 OUT1 0x700d 0x9 8

DF1_ERRID  FLS005-1616DF_1 ErrId 0x6004 Ox1 16

DF1_IHOD FL5005-16160F_1 IHO 0x6004 0x2 8

IP1_IN1 FL5005-16160F_1 IN1 0x600d Oxa 8

1/O mapping

Step2 Associate variables in the I/0 function mapping interface.

1) Open the slave device.

2) Select I/0 mapping option.

4) Select the specified variable.

5) Click "OK".

)
)
3) Select the global variable table.
)
)
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. ~
¥ ! 15635 test_english(TS635) Basic information Double dick for 10 configuration Note: When the type of the 10 mapped variable does not match the bit length, the lower computer wil fiter it
v { } Program block Varisble TName Index | Subindex |
Status @ [Fone ]
{M} man Wone FLS005-16160P_1 OUT1 0x700d 029 |
SBR 1 . None FL50 6DP_1 ErrId 0x600d 0x1
{s} son. S Yone ris00s-ieienE_1 10 oxe004 Ca—
{1} W11 None FLE005-16160F 1 INI 0x600d Oxa L
Process data Dialog
@ User C language
- Library Startup parameter lll’l_wm
4 System varisble table Slot configuration - System variable table
Cle femslo ] ||| =
1/0 mapping SYs_coM
o st _S¥s_Ecat
Software element list ﬁ o
C language global variable table Electronic cam
Motion control axes
Global variable table 1 = Global variable table
: o=
v € setting Clanguage global variabh
- Elem
» [@) System Block 5629
82 ex-caro ¥(0-1023)
M(0-32767)
a Expansion module configuration 5(0-4095)
e s D(0-32767)
[75] Electronic cam R(0-32767)
. €(0-255)
. Motion control axes T(0-3%9)
’g Axis group setting 2(0-15)
v B Ethercar
[l v o200 262
@ | [l Fx1100.ECT_Coupler
GuoMai_ESC S 2
vile R

Step3 After the association is completed, the interface is as shown in the following figure.

Basic information Double diick for IO configuration Note: When the type of the 10 mapped variable does not match the bit length, the lower computer will filter it
Variable Hame Index Subindex Data Length
Status DP1_OUTO  FLEOOS-1616DP_1 OUTO 0x700d Ox1 8
DP1_OUT1  FL5005-1616DP_1 OUT1 | 0x700d 0x9 8
General setting DF1_ERRID  FLEO05-1616DF_1 ExrId | Ox600d 0x1 16
DP1_INO FL5005-1616DF_1 IHO 0x600d 0x2 8
DE1_TH1 FLEODS—16160F_1 TH1 0x600d Oxa g
Process data

Startup parameter

Slot configuration

1/0 mapping

9.3.4.2 Associated Elements

Method 1: Directly enter the element in the "Variables" area.

FL4003—4DA_2 ADO_ErrId 100] 0x6099 Dx1 16
FL4003-4DA_2 AD1_ErrId D101 0x6099 0x2 16
FLA003—4DA_2 AD2_ErrId D102 0x6099 0x3 16
FLA003-4DA_2 AD3_ErrId Hone 0x5099 Oxd 16
RIANNR—ATA 2 ANA ReweTAd AL Neat1a et 1@

Method 2: Add elements in batches by left-clicking on the components that need to be mapped to pop up
the interface (only supports data that are of the same length and adjacent).
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Variable Input Assistant X Lo the mouse, and achieve continuous configuration of the same type
bit length, the lower computer will filter it
Var Name D10 _
| == % it R Data Length
(=) System variable table Element Name Data Type Comments Py & Oxiogg 0zl 16
| -_SYS_CAN 100 WORD| INT |DWORD| DINT |RE | 07099 0x2 16
SYS_COM 21 WORD| INT | DVORD | DINT |RE J ox7099 03 16
. svs EcAT 302 WORD| INT |DVORD| DINT |RE | 07099 0x4 16
SYS_ETHERNET 4|p3 WORD| INT | DVORD | DINT |RE - gml? 0x1 16
oYs INFO 504 WORD| INT | DVORD| DINT |RE F 026015 0z2 16
| Electronic cam 605 WORD| INT |DWORD | DINT |RE E gxgglﬁ gxi 1
| Motion control axis 706 WORD| INT | DWORD | DINT |RE 060 05
£ Global variable table 8,07 WORD! INT D“iORD DINTRE 085015 Uxﬁ
Global variable table 1 9,08 WORDIINT D“iORD DINTIRE 025015 Ui?
0B it varinble 10/p9 WORD | INT | DVORD | DINT |RE g g
. ns! ¢ 11/D10 WORD| INT | DWORD | DINT | RE 026015 0x8
I C language global variable tal 12/D11 " WORD| INT | DVORD | DINT | RE 026099 0x1
EElem 13p12 WORD | INT | DVORD | DINT |RE (D) (12
X0-1777) 14013 WORD| INT | DVORD | DINT |RE i) 03
¥(0-1777) 15|14 WORD | INT | DVORD | DINT |RE (I =
M(0-32767) 16/D15 WORD | INT | DVORD | DINT |RE E 06129 0xl
5(0-4095) 17/D16 WORD | INT | DVORD | DINT |RE E 06129 0x2 32
D(0-32767) 18p17 WORD | INT | DVORD | DINT |RE E 06129 0x3 32
~R(0-32767) 19/D18 WORD| INT | DWORD | DINT | RE [ 0x6129 0x4 32
C(0-255) 20/D19 WORD| INT | DWORD | DINT | RE | 0x6129 0x5 16
T(0-399) 21/D20 WORD | INT | DWORD | DINT |RE [ 0x6129 0x6 16
2(0-15) 22/p21 WORD| INT | DVORD| DINT | RE E 0x6129 0x7 16
23/D22 WORD | INT | DVORD | DINT |RE b 0x8 16
24/D23 WORD | INT | DVORD | DINT |RE
25/D24 WORD | INT | DVORD | DINT |RE
26/D25 WORD | INT | DVORD | DINT |RE
27/D26 WORD | INT | DVORD | DINT |RE
28/D27 WORD | INT | DVORD | DINT |RE
291028 WORD | INT | DVORD | DINT |RE
< > 30/D29 WORD | INT | DVORD | DINT |RE ©
< >

Method 3: Directly double-click on the variable area, and add on the small interface.
9.3.4.3 Mapping Rule

There are only six basic data types of element variables: BOOL, INT, DINT, WORD, DWORD and REAL, while
there are many data types of PDO variables in EtherCAT slave. Therefore, the mapping rules in the I/O
mapping interface are as follows:

EtherCAT Slave Type Bit Length Mapping rule
BOOL 1 BOOL
e INT: The lower eight digits are valid and the
BYTE 8 higher eight digits are reserved
BOOL [8]: 8-bit BOOL array
INT: The lower eight digits are valid and the
SINT 8 higher eight digits are reserved
BOOL [8]: 8-bit BOOL array
INT: The lower eight digits are valid and the
USINT 8 higher eight digits are reserved
BOOL [8]: 8-bit BOOL array
INT: The lower eight digits are valid and the
BITARRS 8 higher eight digits are reserved
BOOL [8]: 8-bit BOOL array
e INT: The lower eight digits are valid and the
BIT8 8 higher eight digits are reserved
e BOOL [8]: 8-bit BOOL array
INT 16 e INTBOOL [16]: 16-bit BOOL array
UINT 16 e [NTBOOL [16]: 16-bit BOOL array
e INT: The lower eight digits are valid and the
WORD 16 higher eight digits are reserved
e BOOL [16]: 16-bit BOOL array
INT: The lower eight digits are valid and the
BITARR16 16 higher eight digits are reserved
BOOL [16]: 16-bit BOOL array
DINT 32 DINTBOOL [32]: 32-bit BOOL array
UDINT 32 DINTBOOL [32]: 32-bit BOOL array
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EtherCAT Slave Type Bit Length Mapping rule
DWORD 32 ° DINT
e BOOL [32]: 32-bit BOOL array
e DINT
BITARR32 32 .
e BOOL [32]: 32-bit BOOL array
REAL 32 e REAL

9.3.5 Start-stop/Disable/Enable

When there are more slaves in the configuration than the actually connected devices, matching can be

achieved by disabling the slaves that do not exist in the configuration.

How to disable (or enable): Select the target slave, click the right mouse button, and select Disable (Enable)

function.
v B¢ Ethercar

| o

pen
[ Fi100E
= Delete
m GuoMai_E Rename
4 COM1 Copy node
U d
&> com2 S
Downward
m Ethernet] Enable slave
m Ethernet2 Disable slave)

9.3.6 Disable Slave by Instruction

o  Related system variables

< EtherCAT slave system variable that sets whether the specified slave is enabled

System variables Data type Function description

Disable Enable
DisableEnable BOOL OFF: Disable invalid
ON: Disable Enable

Configuration state
0: Reserved

1: Enable

2: Disable

DisableState INT

< EtherCAT master system variable for disabling the entire EtherCAT fieldbus

System variables Data type Function description

Disable Master Enable
DisableMaster BOOL OFF: Disable invalid
ON: Disable Enable

Master disability state
0: Reserved

1: Enable

2: Disable

DisableState INT

® The method is as follows:

< When PLC is powered on and started, it initializes the DisableEnable variable according to the
configuration configured in the background, then updates the configuration list according to the
DisableEnable variable disable enable state of the slave, starts the master, and writes the actual

disable state of the slave into the variable DisableState.
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Wait for PLC parsing program configuration.

< Reset the value of DisableEnable variable through PLC program.
< Restart the EtherCAT master through ECAT_RestartMaster_CoE instruction after setup.
< When the master is restarted, update the configuration list with the DisableEnable variable, and

write the disable enable state of the slave to DisableState.
e Example
1. Set up the configuration by upper computer software, start EtherCAT communication, and configure
one FK1100 slave and four DA200 slaves.
v ﬁc EtherCAT
m FK1100_ECT_Coupler
[l INVT_DA200 262
m INVT DA200_262-1
M nvT_oa200 262-2
m INVT_DA200_262-3
2. After setting the slave system variable DisableEnable to disable the two slaves of DA200, restart the
master by instruction ECAT_RestartMaster_CoE.

-

|} ECAT_RestariMaster Cof

DissbleEnable ]

DissbleEnable ]

Execute
Commandiborted —:
Brr— |
[:l—hs:er E:t:\:ID—[:]
ET ¥ ]

3. Download the project to PLC, and the two DA200 slaves are disabled after starting.

3 System variable table % = SET _SECATS1v(2]. DisableEnsble ]
» @ Global variable table
v @ Setting SET _SECATS1v[3]. DissbleEnsble ]

> @ System Block

=‘:.3 EXP-CARD = - £, AT Restarlsster Co
B2 Expansion module configuration
E Electronic cam D"‘E‘{:I I:]
ij Motion control axes e [ ]
+g Axis group setting © ted :]
Error
v o EtherCAT ——— E_-,;,IH:_[: %

« INVT_DA200 262
o INVT_DA200_262-1 P T T e 1

o/ INVT_DA200 262-4

# Note: The ECAT_RestartMaster_Coe instruction is a rising edge instruction.To take effect, the state of the
EtherCAT slave system variables must be changed before the first cycle when this instruction is enabled. If

202502 (V1.2) 116



TS600 Series Programmable Logic Controller Programming and Application Manual

EtherCAT Communication

you modify whether to enable the system register of the slave after the instruction is enabled, the
instruction must be disconnected and retriggered.

9.3.7 System Variables

The system variables associated with the EtherCAT slaves are shown in the following table:

System variables Data type Function description
Disable Enable
DisableEnable BOOL OFF: Disable invalid
ON: Disable Enable
Configuration state
. 0: Reserved
DisableState INT
1: Enable
2: Disable
Operation status of slave
bSlaveRunState BOOL . .
TRUE when slave is in OP mode, FALSE otherwise
Set node alias status (background specific)
SetAliasState BOOL TRUE: Set busy
FALSE: Idle or the setting is completed
Failed to set node alias (background specific)
SetAliasError BOOL TRUE: Failed to set node alias
FALSE: No fault
Set the node alias (background specific)
SetAlias BOOL On the rising edge of the variable, write the value of
wTarAlias to the slave
State of slave EtherCAT state machine
L INIT
ALState INT 2: PreOP
4: SafeOP
8: OP
Slave state machine transition fault code, see the
AlCode INT .
manual of each slave for details
The actual alias of the slave, which is initialized once
ActAlias INT when powered on, and its modification will not take
effect
TarAlias INT Node alias to write (background specific)
Sequential address of slave, which is initialized once
StationAddress INT when powered on, and its modification does not take

effect
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9.4 Fault and Diagnosis

9.4.1 Fault Acquisition

EtherCAT instruction failure can obtain fault codes through ErrorID of the instruction.

The fault of EtherCAT fieldbus can be obtained through the system variable _sCurErrLst.

Dialog
‘_sCurErrLst } 0K | [ Cancel
[=I- System variable table Flement Hame Data Type Comments
- SYS_CAN DIRT Watchdog Reset Time (ms)
“svs_com BOOL Reset Cycle Time
SYS_ECAT _struCUR_ERRIST  Error information list, sw
_SYS_ETHERNET 22 Quantity DINT Humber of Current Errors
_SYS_[NFO 23| - sErrInfo _stru ERR_TNFO[42] List of Current Error Mess:
Electronic cam 24 = sErrInfo[0] _stru_ERR_INFO List of Current Error Mess:
Motion control axes 25 SubErrorCode INT Sub—Error Code
X 26 MainErrorCode IRT Master Error Code
- Global vanablej table 27 TinStanp DINT Timestanp
Global variable table 1 28 5 sErrInfol1] _strn_ERR_TNFO List of Current Error Mess:
Clanguage global variable 29 SubErrorCode IHT Sub—Error Code
= Elem 30 MainErrorCode INT Master Error Code
X(0-1023) 31 TimStamp DINT Timestamp
¥(0-1023) E3 5 sErrInfol2] _stru_ERR_TNFO List of Current Error Mess:
M(0-32767) 33 SubErrorCode IHT Sub—Error Code
5(0-4095) 34 MainErrorCode INT Master Error Code
D(0-32767) 35 TimStamp DIRT Timestamp
-R(0-32767) 36 =) sErrInfo[3] _stru_ERR_INFO List of Current Error Mess:
-C(0-255) 37 SubErrorCode INT Sub~Error Code
-T(0-399) 38 MainErrorCode IRT Master Error Code
-2(0-15) 39 TimStamp DINT Timestamp
40 =) sErrInfo[4] _stru_ERR_TNFO List of Current Error Mess:
41 SubErrorCode INT Sub—Error Code
42 MainErrorCode INT Master Error Code
43 TimStamp DINT Timestamp
44 5 sErrInfo[5] _stru_ERR_TNFO List of Current Error Mess:
45 SubErrorCode INT Sub=Error Code
46 MainErrorCode INT Master Error Code
< > < >

X

9.4.2 Fault Code

For details about fault code list, see the relevant contents of main error code 0x0090 in section 19.3.2 Fault

Code List.

When the EtherCAT fieldbus fails, the main module's Err indicator flashes, and check the system variable
_SCurErrLst.

[B Element monitoring table

+XO0XF| 258060

EMT_1

Element Name Data Type

_sCurErrLst. s INT
_sCurErrLst. ¢ INT
_sCurErrLst. s DINT

=) _sCurErrLst. sEr| _stru_EER_

_sCurErrLst. s INT
_sCurErrLst. « INT
_sCurErrLst. s DINT

=) _sCurErrLst. sEr|_stru ERR

_sCurErrLst. s INT
_sCurErrLst. ¢ INT
_sCurErrLst. s DINT

=) _sCurErrLst. sEr| _stru EER_

_sCurErrLst. s INT
_sCurErrLst. ¢ INT
_sCurErrLst. s DINT

=) _sCurErrLst. sEr|_stru ERR

_sCurErrLst. s INT
_sCurErrLst. < INT

Display Fo|Current Value
_stru CUR_ Decimal

_sCurErrLst. Quant DIHT
_sCurErrLst. sErrI _stru ERR .
=) _sCurErrLst. sEr|_stru ERR

Decimal 1
Decimal
Decimal
Decimal 17
Decimal 144
Decimal 1708446389
Decimal
Decimal 0
Decimal 1}
Decimal 1}
Decimal
Decimal 1}
Decimal 0
Decimal 1}
Decimal
Decimal 0
Decimal 1}
Decimal 1}
Decimal
Decimal 1}
Decimal 1]

Hew Value A
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10 EtherNet/IP Communication

10.1 Overview

The end opening the connection is the EtherNet/IP master, and the other end is the EtherNet/IP slave, as
shown in the following figure.

Initiating device (scanner) . Target device (adapter)
(Communication Open connection

A .

starts) <

EtherNet/IP EtherNet/IP
master slave

(Communicatpn
in progress)t

|
»

Connection

A small PLC with background Auto Station prol.1.2 or above, firmware version 1.28 or above supports
EtherNet/IP slave function, and its specifications are as follows:

TS635 small PLC supports one-way EtherNet/IP slave function, with fixed physical interface network

1.
port 2.
2. Minimum cyclic communication period (RPI) 5ms.
3.
4. It supports creating up to 32 slave connections.
5.

protocol.

10.2 Classl Communication

10.2.1 Slave Configuration

The maximum data volume of TS365 single connection communication is 500 bytes.

Stepl Click to set Ethernet 2 and modify the network configuration.

v g ¥1234(TS635)
v { } Program block
{M} main
{s} SBR_1
{|} INT_1
{|} INT 2
User C language
£ ubray
> System variable table
» (23 Global variable table
v {02 Setting
» [g8) system Block
B9 exp-caro
B9 expansion module configurat
B lectranic cam
il Motion control axes
$2 Auis group setting
o ethercat
&P com1
&P com2
£ ethernett

B ethernerz

m EtherNet/IP
» £ Crossreference table

System Block Ethernet2 - Dialog

Master corfiguration
] ModbusTCP master

Enable control element X0

Slave configuration

] ModbusTCP slave

Enable control element
Timeout

Slave port number.

PLC Ethemet setfing

Read Reset IP

White

Identification device

SOCKET

TepClient TepServer

UdpPeer

Please refer to the official standard documents of EIP-CIP-V1-1.0 and EIP-CIP-V2-1.0 for the details of
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Step2 Configure connection parameters, click "Setting" > "Ethernet/IP" option, choose "Ethernet/IP

Adapter" configuration option to enter the configuration interface, and select to add connections as
needed, and up to 16 Connection can be added, 16 inputs and 16 outputs, totaling 32 connections.

v @ y1234(75635)

Producer labels

v { } Program block

{M} MAIN Information

Cormection name

Inputs/Dutputs Connestion 1

0-3T InstanceIl T-30 InstanceIl 03T Sirzalbyte) T-30 Size(byte)

{s} ser1 Status

INT_1

{1} wr2

User C language 1/0 mapping

B ubrary

Delete connection Exiit connection Export EDS Double-ciick to bring up the edit dislog box

N System variable table

Tnput data set(0->T

» (89 Global variable table

Connl Trput Sized

Dats Type Bit Length Help String
T 600

> &2 Setting
» [88) System Block
(==}
86 EXP-CARD

89 expansion madule configurat

(7 electronic cam

ﬁ Motion control axes

Delete Upward Downward Selected cells for editing

42 s group setting

Output data set(T->0

¥ Ethercar
£ comt

Connl Output Sized

Data Type Bit Length Help String
THT 600

4=p COM2

B3 ethemett
B etherner2

B3 ethernetip

o .
» S Cross-reference table

e  Connection parameter list definition

Delete Upward Downward selected cells for editing

Parameter

Definition

Connection name

The name of the connection established

O->T Instance ID

Actual ID from origin to target, input (slave)

T->0O Instance ID

Actual ID from target to origin, output (slave)

0->T size (byte)

Maximum number of bytes transferred from
origin to target (maximum 500 bytes)

T> O size (byte)

Maximum number of bytes transferred from
target to origin (maximum 500 bytes)

e Slaveinput data set (O-> T) parameter definition table

Parameter

Definition

Connection name

Dataset name

Data type Type of data transmission
. Total number of bits of data transferred
Bit Length
(bytes*8)
e Slaveinput data set (T-> 0) parameter definition table
Parameter Definition

Connection name

Dataset name

Data type

Type of data transmission

Bit Length

Total number of bits of data transferred
(bytes*8)

Step 3

Configure 10 mapping of dataset, click "Setting" > "Ethernet/IP" option, choose 10 mapping
configuration option, enter |0 configuration interface, select data set to be configured under the
corresponding connection, double-click the dataset, select the corresponding element (now D
element and custom parameters of global variable table are supported), double-click to select the
element, and after the element option is displayed at the upper left, click "OK" to complete 10
mapping of dataset.
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(3 MAIN  E5EtherNet/IP

v BB y123475635) Producer labels Double~dick the input/output lines to set custom variables Note: All 10 mappings need to be configured when compiing and distributing!
v { } Program block Varisble Channel Tz Current Value
{M} man Information Inputs/Outputs Comnection 1 -
4 [Connection] Inputd Inp I L
{5} SBR_1 Status Conmectionl Outputd Connl Output Sized TNT (50}
{1} N2
EtherNet/IP Adapter Dislog %

{|} INT_2

User C language 1/0 mapping O

== .
= Library 3
(- System variable table Element Fame Date Type Comments ~
System variable table : _5Y5_CAN 1 6 HORD ‘[Imlnwuxnlmm )i
. i sYs_com 2[m §ORD |INT |DWORD [DINT |
> @ Global variable table . _SYS _ECAT 3|2 WORD | INT [DWORD nnrr%
5 : SYS_ETHERMNET 4|03 WORD |THT [DWORD |[DTHT
! - Tsvs o 514 WORD |ZAT |DWORD [DIRT |F-
[ 805 $ORD |IHT [DWORD [DIHT |
L4 @ System Block =..;I::::T§;:g} e 7|06 4ORD | INT [D%ORD |DINT [
H 807 §ORD |THT [DWORD [DINT K
EXP-CARD E"G‘”hg" f’"ﬁh‘a :Ih';h‘ . 5|08 WORD | THT [DWORD [DIHT [E:
=] ; obal variable table 10|09 WORD | THT [DWORD |DIHT R
@0 Bxpansion module configurat, .- ¢ language global variable 01 WORD |THT DD [DTHT | &
@ Electronic cam E-Elem 12|m1 WORD | I¥T [DWORD |DINT K
- X(0-1023) 13|02 WORD | INT [DHORD [DINT |K
i Motion control axes - ¥(0-1023) 14013 WORD |THT [DWORD [DINT |
M(0-32767) 15014 WORD |THT [DWORD [DINT |
$2 Axis group setting 5(0-4095) 16015 WORD | IHT [D¥ORD [DINT |K
5 [~ Dlo-32767) 17| M6 $ORD |IHT [DWORD [DIHT |
ao EtherCAT T R(0-32767) 18|m7 WOED |2 |DYOED [DIKT | &
- C(0-255) 18|m18 WORD |THT [DWORD [DINT |E:
= com1 (0-399) 20|19 WORD | TT [D¥ORD [DINT |K
21020 WORD |THT [DWORD [DINT |
2(0-15
4 com2 15 22021 $ORD |THT [DWORD [DIRT |
[ Ethement 23| D22 WORD |0 |D¥O0ED [DIKT | &
24|023 §ORD |THT [DWORD [DINT K
[ Etherner2 25024 WORD |THT [DWORD [DINT R
26025 WORD |THT [DWORD [DINT |
2 m EtherNet/IP 27| 126 WORD |THT |DWORD |DIHT K
281027 $ORD |IHT | DWORD IDINT | "
> e Cross-reference table 2 > = 2

% Element monitor table

10.2.2 Use Example of Slave

10.2.2.1 Use of Connection

Realization function: The master uses KV-8000, and the slave uses TS635, to complete O > T transmission of
100 bytes and T > O transmission of 100 bytes.

e  Operating steps of the master:

Stepl Change the master address to 192.168.2.4, then click the cell editor in the tool and choose
"EtherNet/IP setting".

FlelF) Ed(E) View(V) Program(M) ST/ScriphS) Comverth) Monitor/Simulator(N] Debug(Dl Operation recorder/ReplayiR) || Too!(T) [ Window(W) Help(H)

AHECASAEO B use EPRARAESBSTE L E LGS Uitdu) st
= = @ | %Ba Editor | ::n:::: ::r:::m b
— e B Seup deice deul.
i ® Setup file register(F) .
1 2 3 6 7 8 9
= Message sdto

Flelf) ESWE) Comved(®) ViewM) Opion(0) Window(W) Helpth ~ Sutin sthemet settinglé "

8| 00001 S @ L F R ————

KV STUDIO RECORDER(A).
DIO PLAVER(E).

Universal comment dictionary editing (5 F T
Functional versien vakdation(t) A

KV STUDIO language setting(2)..

00002 Clear PLE(T)

Storsge transfer tool(3)

Custormize()...
OptioniO),

00003

00004

= Part Bo.

Socker fumctiom

Message ]

‘ Process Row | Mo. | Code Message

Step2 Select the eds file in "EtherNet/IP setting", select "Login", and open the TS600.eds file.
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1 1 - e e
B, EtherNet/IP se

File(F) Edi(E) Settings(S) View(V) Converi(C)

By QA ikl @

Communication(N) Tool(T) Help(H)

+ (D &

EtherNet/IP unit a
Unit list(1) | L etting(2) | Search unit(3)
8 7 BT
Unit name Rev. |EDS fil... »
EHEE D
HEE®: (@ am eyence Corporation | |
*
== 1.1
REF Series 1.1
1.1 EtherNe...
fH KV-N16ER 1.1 lé-poin...
[z KV-N16ET* 1.1 1é-poin...
[ KV-N16EX 1.1 16-poin...
[FH RV-N3aM 1.1 2+lch a...
= KV-N8ER 1.1 8-point...
b [ Kv-w3ET* 1.1 B-point...
5 KV-N8EX 1.1 8-point...
[ KV-NSEXR 1.1 848 poi...
R EH KV-NSEXT 1.1 848 poi... w
< >
TS600v1.1.eds
v
Output | n
. i [sram.  [moon Lo < [aro ||
jr" Irem VE# THA(TY:  [EI5 Elelr. edni %oecl) ® A }i f

Step3 In "EtherNet/IP setting", click on the device list,
TS600 slave.

select TS600, and double-click it to generate a

B, EtherNet/IP settings

File() Edit(®) [Settings[3y | View(V) Convert(C) EDS file(D) Communication(N) Tool(T) Help(H)
FRED L0 H BS CAA E O

Output

AW = .=

ng(2)

Search unit(3

Unit name

& INVT

Keyence Corporation
Cognex Corporatien
HMS Industrial N.

taovancs ——

el...

Rev. |EDS file ...

‘ [ Tse00

1.1 |TS€00 EDS... |

2

... Item Verification... | Verification...

W H Wessageﬂerify/(setup list,/ 1

Editor

OK

Cancel

Apply

Step4 Configure the connect parameters W0-W31 as inputs and W32-W63 as

setting" with reference to Keyence instructions.

[N
File(F) Edit) Settings(S) View(V) Convert(C) EDS fle(D) Commul Connection settings - 1:TS600 rox
FRHD 20 h BY CRAY kil @ | comedonist)
No Connecion pplication tjpe
2
Add(A) Delete(E)
Connecion name(C) Connection1 ~
Time out(m) RRI6 v |(N:800.0ms | OUT800.0ms)
Refresh prioity(F) Normal %
ctup o) |

IN (input from adapter)
Connection type Point-to-poaint

Connection point

IN_101

Data size Word

Sendtrigger Cydic

RPI (communication cycle) ms (5.0 10 10000.0ms)

Paint-o-point

Production inhibit time

GUT (outpul fo adapier)
Connection type

outputs in "EtherNet/IP

Output

Connection point

ouT_100

EtherNet/IP unit o
Unit setting(2) | Search unit(3)
% 5|
5 asprer sattings
Wode address i
10 adaress 2 a
Node name
Tseo
cnenznen TTVT ele
i
Comnection sevvings  <Sevving-
Teansmission sasp  <Ssccings
feserved adeprer o
Cyelic(L/0) messa... Unit eszex
5 Sensor application
o
¥o
Compatibility check
Adapter actbings
s

fiood Item Verification... | Ve] |Datasize word

RPI (communication cycle ms (5.0t 10000.0ms)

Keep consistent with IN

Cancel

W4 > W Messagen Verify etup list
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e Slave operating steps:

Step1l Configure the Ethernet parameters of Network Port 2 with IP of 192.168.2.10.

v BB 12345635
- { } Program block

System Block Ethernet? - Dialog

{m} main
{s} ser_1
{1} INT21
Master configuration Slave corfiguration
{1} N7 2
[ ModbusTCP master [ ModbusTCP slave
[©) user clanguage
Enable control clement | X0
£ tibrary Enable cortrol element X0
Timeout 500
. System variable table
Slave port number 502
» (5] Global variable table
v {2 Setting PLC Ethemet setting
» [8] System Block
=3 EXP-CARD IP address: Read Reset IP
=3 Expansion module configurat Subret Mask: 255 . 255 . 255 . 0O Wiite

@ Electronic cam

ij Motion control axes

Gateway Address: 192 . 168 . 2 1 Identfication device

+! Axis group setting

Yo Ethercat SOCKET

TepClient TepServer UdpPeer

comi
=P COM2
m Ethernetl

B3 Ethernet/ip
(3

» £ Cross-reference table

Step2 In "EtherNet/IP setting", configure connectionl, 0 > T size to 100 bytes, and T > 0 size to 100 bytes.
Input dataset data type as int type, input bits 800, with ID of 0 > T being automatically generated as
100, and ID of T > 0 being automatically generated as 101.

Cancel Help

v ! y1234(TS635)
v Program block
{3 05T InstanesID T30 InstanesI] 05T Size (byte) 150 Sizalbyte)
{p} man I T O T T I R T (]
{5} ser_1 Status [}
By {1} Nt
{1} 12
[) user Clanguage
B tbrary

» [B5) System variable table

» (85 Global variable table Fane Bit Length
Connl Input Sirzal INT 800

Producer labels

onnection’

Information Connestion name

Inputs/Tutputs Connection 1

1/0 mapping

Add connection

Delete connection Edit connection Export EDS Dauble-ciick to bring up the edit dislog box

Tnput data set(0->T)

Data Type Help String

v £ setting
» [g8) System Block
82 oe-caro
B2 Expansion madule configurat

[ lectronic cam

i Motion control axes

Acd Dekte = e Selected cells for ediing

$2 Axis group setting Output data set(T->0)

o Ethercat Fans Data Tupe Bit Length Halp String

Connl Qutput Sizel INT 800
P COMI
P cOM2
B ethernert
B ethernet2
B3 ethernevip
N {} Cross-reference table

Add Delete Upward Downward Selected cells for editing

Step3 Configure the 10 dataset mapping in "EtherNet/IP setting", and configure D0-D49 as inputs and
D50-D99 as outputs.
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v @D 1123475635
v { } Program block
{m} maiN
{5} sBr1
{|} INT_1
{1} w2
B User C language
B uvbray
System variable table
+ (33 Global veriable table
1
» [g8) system slock
EXP-CARD

85 Expansion module configurat
[ electronic com
; Motion control axes
2
¥
&k COM1
&P CcomM2
E3 ethernent
B3 Ethernet2

]

o .
» ©& Cross-reference table

Axis group setting

EtherCAT

% Element monitor table

® Teststeps:

(4 MAIN  EjEtherNet/IP

Producer labels
Information
Status

EtherNet/IP Adapter

1/0 mapping

Double~dick the input/output ines to set custom varizbles

Mote: All 10 mappings need to be configured when compiling and distributing!

Varisble Channel

Inputs/Outputs Connmection 1

A [Connectionl Tnputd

Connl

Current Value

3

Connectionl Outputd Output Sizel INT(50)
Dialog P
[=)-System variable table Element Nane Date Type Comments ~
_s¥s_can 1 6 HOED (LT [TW0RD [T T3
Sv5_COM 20t WORD | LT |DWORD | DINT [R
--_SYS_ECAT Ell WORD | THT [D4OED nnr[%
S5 _ETHERNET 4|03 WORD |INT [D%0RD [DINT
Tsvs o 504 WORD |TNT [D%ORD [ DIHT |8
Eecronic cam 8|05 WORD |THT [TMOKD | DINT |5
Motion control axes 7|8 WORD |THT [JMORD | DINT |5
807 WORD | LT |DWORD | DINT |R
[=)-Global variable table 9|18 WORD |THT |D%ORD |DINT |B:
Global variable table 1 10108 WORD | INT |DWORD |DINT |B
Clanguage giobal variable 11010 WORD | THT [DWORD [DTNT R
=-Elem 12|D11 WORD |INT | DWORD |DINT |E
X(o-1023) 13012 WORD | THT |DWORD |DTHT |&:
- ¥(0-1023) 14/n13 WORD |THT [TMOKD | DINT |5
- M(0-32767) 15014 WORD |IT |THOKD | DINT |
5(0-4095) 16|15 WORD | LT |DWORD | DINT |R
0-32767) 17/016 WORD | LT |DWORD | DINT |R
R(032767) 1807 WORD |INT [D%ORD | DINT |8
.-C(0-255) 19018 WORD |INT [D%ORD | DINT |8
L T(0-389) 20| 018 WORD |INT [D%OKD [ DIHT |8
2(0-15) 21020 WORD |THT [TMOKD | DINT |5
22021 WORD |THT [IMOKD | DINT |5
23022 WORD | LT |DWORD | DINT |R
24023 WORD | LT |DWORD | DINT |R
25024 WORD |INT [D%ORD | DINT |8
26025 WORD |INT [D%ORD | DINT |8
27026 WORD |INT [D%ORD [DINT |8
28027 WORD |THT ID4ORD | DINT |5 v
< 2| |« >

Stepl Connect Keyence network to TS635 network port 2.

m ..

EtherCAT EtherNET2

i nrm

mm

- LY22341

EtherNET1

Step2 Modify the value of W32-W63 of Keyence to change with the value of D0-D49 in TS635.
Step3 Modify the value of D50-D99 in TS635 to change with the value of W0-W31 of Keyence.
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11 Motion Control

11.1 Brief Introduction of Motion Control Axis

11.1.1 Overview

11.1.1.1 Basic Composition and Control Logic

In a motion control system, the object of motion control is called axis. An axis is the bridge between driver
and PLC instructions. The motion control axis is used to control the EtherCAT fieldbus driver conforming to
402 protocol, and can also control the local high-speed pulse output and high-speed pulse input.

In PLC, the basic structure and processing logic of axis are as follows:

Main main program, subroutine and interrupt subroutine are for users to write programs, but motion
control instructions can only be called in a Main main program or subroutine rather in an interrupt
subroutine.

Motion Control -

/“'""\-1 MC instruction

Axis structure

7N N\
Motor (Motor
Nl N
Axis structure
Control Word
Control Command o PLCopen Axis Status Status Word
. Feedback Status Management Unit U Yo
¢
s Target Position etc( .
n— Target Position etc( User . Pulse ;
User Pr ogram User Units) Coordinate Cozﬁgi‘x‘{is Coordinate Pulse Units) = Driver
1> System System B o) L8
Feedback Position etc( e Planning T el Feedback Posmon etc(
e Unit g Pulse Unit:
_ User Units) Unit Unit nits)

11.1.1.2 Scheduling Mechanism of Motion Control Instruction

EtherCAT tasks are hidden tasks and are not open to users, so programming in EtherCAT tasks is not
supported.

In Main main program, PLC scans all motion control instructions written in the program in turn, and stores
the final results in the motion control parameter buffer according to the interrupt rules of the program. The
motion control instruction is updated when EtherCAT task is executed. After the execution is completed, the
execution result is put into the buffer, and the motion control instruction in the Main main program updates
the instruction state according to the execution result.

For example, there are two MC_MoveAbsolute instructions in the program, the target position of the first
instruction is 100, and that of the second instruction is 200. The two instructions are triggered at the same
time. When scanning the program, PLC first scans the first absolute positioning instruction to obtain the
target position 100, and then scans the second instruction. At this time, the target position is updated to 200.
At the end of Main main task, the target position of 200 is finally written into the motion control buffer,
which is executed according to the second absolute positioning parameter, and the first instruction is
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interrupted. After the EtherCAT task obtains the target position of 200, it starts to execute the absolute
positioning algorithm, and sets the completion flag after the positioning is completed. After the second
absolute positioning instruction in Main main program obtains the completion flag, the Done signal is set to

be active.
. EtherCAT Real-Time
Main task
Task
Get Command
Execute User
Program Get Status Y
—| |— Motion Control Motion ;
- Control EtherCAT Motion
Instructions Parameter Control Module
Buffer |«
Set Command
Update Status
11.1.1.3 Axis Type
Axis type Content

Fieldbus servo axis

The axis controlled using EtherCAT slave servo driver.

e When the virtual axis mode is not enabled, this axis is assigned to the actual
servo driver for use.

e The fieldbus servo axis supports several basic modes of control, such as
jogging, speed and homing.

Local pulse axis

Axis controlled by pulse driver using local high-speed 10 control. It is allowed to

set four local pulse axes, namely YO/Y1, Y2/Y3, Y4/Y5 and Y6/Y7.

e Each pulse output channel can be set as pulse + direction, positive and
negative pulse or quadrature encoded pulse.
Each pulse output channel can be provided with two probe terminals at
most.

e The local pulse axis supports several basic modes of control, such as point,
speed and homing, but does not support torque mode.

Local encoder axis

See section 12 High-speed Counter.

In order to comprehensively describe the axis attributes, monitor the axis state and control the axis
movement, the axis is divided into three parts:

Axis Structure Function
Axis configuration | Used to configure various parameters of axis, such as gear ratio, home type,
parameters parameter limit, etc.
Axis system Used to monitor the running status and abnormal information of the axis, such
variable as the current axis position, fault code, etc.
) In the user program, the axis motion control is executed using the MC motion
Axis control
. . control governance
instruction . . . . .
Axis control instructions are divided into management class (such as
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Axis Structure Function

MC_ReadStatus)

MC_Power), motion class (such as MC_Jog) and state class (such as

11.1.1.4 Configuration Interface

In the project, the configuration interface of axis is as follows:

’ Auto Station Pro V1.2.9 - [C:\\Users\Administrator\Documents\test.tsp2] - [Axis_0]

EREO 08 ©SC O QR 6 BB B

: . 5 . w

— - <7 6 o LX) °

File(F) Edit(E) View(V) PLC(P) Tool(T) Window(W) Help(H)

Main | g axs 0
- ~
(E3) Global variable table 1 * | Femmrs .
v @ Setting 2
& Transmission ratio Axis ID 0
» @ System Block
Axis Type Bus servo axis
82 exp-caro Midaiig: 3 Busservo
v Expansion module confi Input Device
ac Homing setting 5 mmzs
i Output Device | INVT | _261
@ Electronic cam Py
Online debugging Dt e
Vir Mode

v . Motion control axes
'. Axis 0 1
’g Axis group setting

v B Ethercat

[ ~v7_oaz00.2612]

No. Description

Motion control axis

EtherCAT fieldbus driver

List of axis configuration and monitoring options

Axle number

(bW |-

Associated physical driven devices

11.1.2 PLCopen State Machine

Based on PLCopen state machine, the state and motion of the axis are managed, and different functions are

completed in different state. The state transition diagram is as follows:

MC_MoveLinear
MC_MoveCircular2D
MC_MoveCircular3D

MC_Gearin
MC_GearinPos
MC_CombineAxes

MC_CamOut
MC_GearOut
MC_MoveAbsolute
MC_MoveRelative
MC_Halt
MC_MoveFeed
MC_MoveBuffer

MC_MoveVelovity
MC_MoveVelocityCSV
MC_SyncMoveVelocity
MC_TorqueControl
MC_SyncTorqueControl
MC_Jog

SyncMotion

MC_Imme|
MC_Stop

fliateStop

\ Position
\complete

Stopping

MC_Home

Home
_complete __

Standstill

’
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The detailed description is as follows.

State Function description
Disabled Not enabled state
ErrorStop Fault stop state
Standstill Enabled state

Homing State of returning to home
Stopping Stopped state
Discrete Motion Discrete motion
Continuous Motion Continuously move state
Synchronized Motion Synchronously move state

State migration conditions:

Conversion Conversion Condition

1 When the fault detection logic of the axis detects a fault, it immediately
switches to this state.

2 When there is no fault with the axis and MC_Power.Enable is FALSE

3 When MC_Reset is called to reset axis failure and MC_Power.Status is
FASLE

4 When MC_Reset is called to reset axis failure and MC_Power.Status is
TRUE

5 When MC_Power.Enable is TRUE and MC_Power.Status is TRUE

6 When MC_Stop(MC_ImmediateStop).Done is TRUE and
MC_Stop(MC_ImmediateStop).Execute is FALSE

11.1.3 Unit of Axis

Two units are used in the axis structure, namely Unit and pulse unit.

e Unit
¢

The units of measurement such as millimeters, centimeters and angles used on the instruction
side are called user units, which are usually expressed by Unit.

User coordinate system can be divided into linear coordinate system and rotating coordinate
system according to different working conditions.

A linear coordinate system usually contains a zero point, and the target position increases to
indicate forward motion, while the target position decreases to indicate reverse motion. Positive
and negative soft limits can be set in the linear coordinate system.

A rotating coordinate system contains a zero point and a rotation period. In a rotation period, the
target position increases to indicate clockwise movement and decreases to indicate
counterclockwise movement.

e  Pulse unit

&

The unit of measurement used on the driver side to measure the number of pulses, which is
usually expressed as pulse.

11.1.4 Axis Configuration Parameters

In order to meet the needs of the motion control axis and the actual working conditions, the following axis
configuration parameters are developed:
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Fieldbus servo

Classification Content axis Local pulse axis
Axle number v v
Axis type v v
Input device X X

Basic settings Output device v v
Automatic mapping v X
Virtual axis mode v v
PDO v X
Number of instruction pulses for one Y v
revolution of motor/encoder

Unit conversion In the background, the amount of
movement when the worktable v v

settings

rotates for one revolution

Numerator of gear ratio

Denominator of gear ratio

Mode/parameter
settings

Encoder mode

Linear/rotation mode settings

Software limit

Software error response

Axis speed setting

Torque limit

Probe setting

Output settings

Hardware limit logic

Homing setting

Home signal

Positive limit

Negative limit

Z Signal

Homing direction

Home input detection direction

Homing list

Homing velocity

Homing approach speed

Homing acceleration

Homing timeout

Negative limit terminal setting

Positive limit terminal setting

Home signal settings

Online debugging

Monitoring list

Motion debugging

NI R N N N N N N N N N N N N P S AN EN EN N ENIENIENIEN

SISNISISKIKIKRIRIRNININIRNIRN XIS ISR IX IS IS XIS IS IR IR [ XIS I

11.1.5 Axis System Variable

Name Data type Function
wAXisID WORD |AxisID
Axis type
0: Fieldbus servo axis
iAxisType INT 1€ ou X

2: Local pulse axis

1: Fieldbus encoder axis
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Name Data type Function
3: Local encoder axis
Number of pulses required for one revolution of the current
dwPulseData DWORD .
axis
. The worktable’ s moving distance when the current axis
fDistanceData REAL .
rotates for one revolution
diGearRatioNum DINT |Numerator of gear ratio
dwGearRatioDen DWORD | Denominator of gear ratio
iLineRotateMode INT Linear/rotation mode selection
bSWLimitEnable BOOL | Axis soft limit switch
fRotation REAL |Number of rotation cycles of rotating axis
fMaxPLimit REAL | Maximum positive soft limit value of linear axis mode
fMaxNLimit REAL | Maximum negative soft limit value of linear axis mode
fAxisErrorDec REAL |Axis error deceleration
fMaxVelocity REAL | Maximum axis velocity limit
fMaxAcceleration REAL | Maximum axis acceleration limit
fMaxDeceleration REAL | Maximum axis deceleration limit
fMaxJerk REAL |Maximum axis jerk limit
fMaxJogSpeed REAL | Maximum speed of axis in Jog mode
fMaxPTorque REAL |Maximum positive torque (fieldbus servo axis)
fMaxNTorque REAL | Maximum negative torque (fieldbus servo axis)
bHWPLimitEnable BOOL |Hardware positive limit enable signal
iHWPLimitID INT Hardware positive limit terminal ID
bHWNLimitEnable BOOL |Hardware negative limit enable signal
iHWNLimitID INT Hardware negative limit terminal ID
bTouchProbelD1 BOOL |Probe terminal 1 enable signal
iTouchProbelD1 INT Probe terminal 11D
bTouchProbelD2 BOOL | Probe terminal 2 enable signal
iTouchProbelD2 INT Probe terminal 2 ID
bServoError BOOL |Servo alarm enable signal
iServoErrorID INT Servo alarm terminal ID
bServoEnable BOOL |Servo enable signal
iServoEnablelD INT Servo enable terminal ID
bClearError BOOL |Clearservo alarm enable signal
iClearErrorID INT Clear servo alarm terminal ID
Pulse axis control mode
iPulseMode INT 0: Puls.,e.+ direction '
1: Positive and negative pulse mode
2: Quadrature encoded pulse mode
bVirtualMode BOOL |Virtual axis mode
iHomeMode INT Homing mode selection
bHomeDirection BOOL |Homing direction
fMaxHomeSpeed REAL | Maximum axis homing speed limit
fMaxHomeAcc REAL | Maximum axis homing acceleration limit
fDecModuleSpeed REAL | Maximum speed on deceleration module when axis homes
fWaitZSpeed REAL | Maximum speed while waiting for Z signal when axis homes
bHomeSignal BOOL |Home enable signal
iHomeSignallD INT Home signal terminal ID
bZSignal BOOL |Zsignal enable signal
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Name Data type Function
iZSignallD INT Z signal terminal ID
bPowerState BOOL |Axis enable state
iPLCopenState INT PLCOpen state
iAxisCfgState INT Axis communication state
iAxisError INT Axis error
iServoError INT Servo error
bMotionState BOOL |Motion state
bHardwarePLimit BOOL |Hardware positive limit
bHardwareNLimit BOOL |Hardware negative limit
bSoftwarePLimit BOOL |Software positive limit
bSoftwareNLimit BOOL |Software negative limit
bHomeState BOOL |Home switch
bMotionDirection BOOL |Motion direciton
fSetPosition REAL |Set position
fActPosition REAL |Actual position
fSetVelocity REAL | Setvelocity
fActVelocity REAL |Actual velocity
fSetTorque REAL |Settorque
fActTorque REAL |Actual torque
bPowerOn BOOL |Enable
bReset BOOL |Reset
bStop BOOL |[Stop
blmmediateStop BOOL |Immediate stop
bSetPosition BOOL |Setcurrent position
bHome BOOL |Home
bJogP BOOL |Jog+
bJogN BOOL |Jog-
bMoveAbs BOOL |Absolute position
bMoveRel BOOL |Relative position
bMoveVel BOOL | Moving velocity
bTorque BOOL |Torque control
bServoDebug BOOL |Enter servo debugging mode
Debug mode motion type
0: Absolute motion
iDebugMotionType INT 1: Relative motion
2: Moving velocity
3: Torque control
fPreSetPosition REAL | Pre-set position
fPositionOffset REAL |Home position offset
fJogVelocity REAL |Jog velocity
fTargetPosl REAL |Target position
fTargetVell REAL |Target velocity
fTargeAccl REAL |Target acceleration
fTargetDecl REAL |Target deceleration
fTargetJerkl REAL |Targetjerk
fTargetTorque REAL | Targettorque
fTargetTorqueSlop REAL |Torque slop
fLimitVelocity REAL |Limit velocity

202502 (V1.2)

131



TS600 Series Programmable Logic Controller Programming and Application Manual

Motion Control

Name Data type Function
fOffsetPosition REAL |Position offset
dwPosOffsetForResiduals| DWORD |Position offset for residuals
dwTurn DWORD |Encoder overflow times

iControlWord INT Control word (read-only, PDO data, 0*6040)

iStatusWord INT Status word (read-only, PDO data, 0*6041)

diSetPosition DINT | Set position (read-only, PDO data, 0*607A)

diActPosition DINT |Actual position (read-only, PDO data, 0*6064)

diSetVelocity DINT | Setvelocity (read-only, PDO data, 0*60FF)

diActVelocity DINT | Actual velocity (read-only, PDO data, 0*606C)

diSetTorque DINT |Settorque (read-only, PDO data, 0*6071)

diActTorque DINT |Actual torque (read-only, PDO data, 0*6077)

diDo DINT |Digital quantity output (read-only, PDO data, 0*60FE)
diDI DINT | Digital quantity input (read-only, PDO data, 0*60FD)
iModeOfOperation INT Mode of operation (read-only, PDO data, 0*6060)

iTouchFunction INT Probe function setting (read-only, PDO data, 0*60B8)
diTouch1PPos DINT |Probe 1rising edge position (read-only, PDO data, 0*60BA)
diTouch2PPos DINT |Probe 2 rising edge position (read-only, PDO data, 0*60BC)
diTouchlNPos DINT |Probe 1 falling edge position (read-only, PDO data, 0*60BB)
diTouch2NPos DINT |Probe 2 falling edge position (read-only, PDO data, 0*60BD)

iTouchStatus INT Probe status (read-only, PDO data, 0*60B9)

11.1.6 Axis Instruction List

Instruction Name
MC_Power Axis power-on instruction
MC_Reset Axis reset instruction

MC_ReadStatus

Axis read status instruction

MC_ReadPosition

Read actual position instruction

MC_ReadVelocity

Read actual velocity instruction

MC_SetPosition

Set position instruction

MC_MoveRelative

Relative positioning instruction

MC_MoveAbsolute

Absolute positioning instruction

MC_MoveVelocity

Velocity instruction

MC_Jog Continuous operation instruction
MC_Home Home instruction
MC_SetOverride Set override instruction
MC_Stop Stop instruction
MC_Halt Halt instruction

MC_ImmediateStop

Immediate stop instruction

MC_MoveSuperimposed

Motion Superimposed instruction

MC_TouchProbe

Probe instruction

MC_MoveFeed

Interrupt fixed-length instruction

MC_MoveBuffer

Multi-segment positioning instruction

MC_ReadAxisError

Read axis error instruction

MC_ReadDigitallnput

Read digital input instruction

MC_MoveVelocityCSV

CSV-based velocity instruction with adjustable pulse
width

MC_SyncMoveVelocity

CSV-based synchronous velocity control instruction
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Instruction

Name

with adjustable pulse width

MC_FollowPosition

Synchronous position instruction based on CSP
mode

MC_SyncTorqueControl

Synchronous torque control instruction

MC_ReadActualTorque

Read actual torque instruction

MC_Camlin Camin
MC_CamOut Cam out
MC_DigitalCamSwitch Electronic cam tappet control
MC_GearIn Gearin
MC_GearOut Gear out
MC_Phasing Principal axis phasing

MC_SaveCamTable

Save Cam Table

MC_GenerateCamTable

Update Cam Table

MC_FlyingShearln

Flying shear in

MC_FlyingShearOut

Flying shear out

MC_TraceShearln

Trace shearin

MC_TraceShearOut

Trace shear out

MC_Moveliear

Linear interpolation instruction

MC_MoveCircular2D

Planar arc interpolation instruction

MC_GroupSetOverRide

Axis group speed regulation instruction

MC_GroupStop

Axis group stop instruction

MC_GroupHalt

Axis group halt instruction

MC_GrouplmmediateStop

Axis group immediate stop instruction

MC_ReadGroupVelocity

Read axis group resultant velocity instruction

11.2 Motion Control Axis Setting Steps

11.2.1 Create a New Project Document

This routine will create a new fieldbus servo axis and a local pulse axis, and realize simple axis control
through instructions.

Stepl Open Auto Station Pro > "New project”, as shown in the following figure.

[ Auto Station Pro V1.2.9

File(F) View(V) PLC(P) ToolT) Help(H)

()

- == b o

m Compile | @ Communication | g% Conversion | Q Find

For help, press F1

X

EME0 x06 coc 1 QR 8 @BE8 vy 00 4

New project (Ctrl+N)
s —

WV

® Disconnect Rewrit
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Step2 Fill in "Name" and set the corresponding "Location". Select ladder diagram for the default editor,
and the project description can be left blank.

New project X

==
-5 T5600 Project setting

15611 Hame [ |

Location: |E'\Users\hﬂministratnr\l]ocumer\ts\| .

Default editor Ladder ~

Device deseription
Fositioning: Wetwork bus twpe operation control FLC
Local digital I/0; 32(16 inputs/16 outputs)
Operational control capability: Maximum 36 axis
Electronic camfgear: Support
High-speed input: & x 200K high-speed input
High-speed output: 4-axis 200K pulse output
Eight module expansion: Support, up to 16
Left expansion card: Suppoert
Ethernet: 2 independent network ports
Serial port commumication: 2 x 485
EtherCAT: 1 chanmel, max 72 slaves
axis synchromization eycleperiod: 16 axis/Ims
CAH: CAMOper, Maximum 32 axis
Other interfaces: 1 x USE (Type—L)
Frogram capacity. 200K steps
Data capacity: Customized variables ZMB
Command speed: Simple command 20K steps 0.Zms

C subroutines: Support

(@) Create new project (OCreated with the project Caneel

Step3 After the project is successfully created, click "Instruction tree".

° Instruction tree instruction
a8

File(F) Edit(E) View(V) Ladder(l) PLC(P) Debugging(D) Tool(T) Window(W) Help(H)

BE&@ 08 DCc @ QH &4& vV D@ LN @ 26
wed+dd HhPHESFE -1l 32 4 O O — | ~6b

= MAIN* 4 x

v @ test(Ts635) - . l:l Find || Last || Next
v { } Program blid v @ Contact Logic Instruction

{m} man » @ Output Control Instruction

{s} ser1 » @ Energy Flow Control Instruction

{1} Nt » @ SFC Instruction

User C | » @ Program Flow Contral Instruction
B tbray

» @ Timing and Counting Instruction
System varia

» (55 Global varial

v 02 Setting
™ » ‘ Floating-point Arithmetic Instruction

®  Motion control instruction of instruction tree

= Auto Station Pro V1.2.9 - [C\Users\Administrator\Documentsitest.tsp2] - [MAIN] - X
File(F) Edit() View(V) Ladder(l) PLC(P) Debugging(D) Tool(T) Window(W) Help(H)

EEREE 068 2coCc 0 QH &8 v e 4L 0H @ 2
meo=xll KEFPSEFE o | 5 o4ttt O O=F — | A~ |

[T MAIN 4 b x

v B test(Tse35) B n |:| Find || Last || next
v { } Program blc » @ String Processing Instruction |

» @ Data Transmission Instruction

» @ Integer Arithmetic Instruction

{M} main » @ Dsta Processing Instruction
{s} ser1 » @ Real-Time Clock Instruction
{1} Nt » @ Contral Calculation Instruction

» @ Vverification Instruction

» @ Aois control (pulse input)
System varia

» (5 Global varial
v [fﬁ Setting

MC_Power (Enable)
» [g) System
MC_Reset (Reset)

MC_SetAxisConfigPara (Axis config

EXP-CAI

MC_Readstatus (Read axis status)

B9 expansi
Ae MC_ReadAxisError (Read axis erro)
ectror =

il Motion
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Step4 Editin the main interface after the project is successfully created

@ Auto Station Pro V1.2.9 - [C\Users\Administrator\Documents\test.tsp2] - IMAIN] - X
ERED X068 SOc T QR @88 @EEB ve 0@ L4 2 256 o
@eo++ L KEFPaF -l 3 2 byt O" O®F — | ~ |
File(F) Edit(E) View(V) Ladder(L) PLC(P) Debugging(D) Tool(T) Window(W) Help(H)
1 MAIN 4 b %X :

v BB test(se3s) | = . || Pnd || tast || Next

v { } program - Y - [ @ Stiing Processing Instruction ~

Enable )
{m} mair e b @ Data Processing Instruction

{s} ser_ b @ Real-Time Clock Instruction

{1} it b @ Control Calculation Instruction
User.

b @ Verification Instruction

B ubrey 3 . @ Axis control (pulse input)
» (B systemwe

» (&) clobal va

v @ Asis control (EtherCAT&: pulse outp:

) MC_SetAxisConfigPara (Axis conf

t

v §O? Setting
= (O MC_Power (Enable)
» [89) Syste
=g Exp- [ MC_Reset (Reset)
oo (O MC_ReadStatus (Read axis status)
80 Expa )
La < > < >
1 Project (test) compile message ————————— A
L main module[T5635)
tart compiling
By ¥il AUTO STATTOM\Aus, taki Pua\Puai Hilael [, 1 11 Thi int. i . tad by sh ¥l v
..
No. Description
Toolbar

Project manager

Program editing area

Instruction tree

G| (W IN |-

"Messages output" window

11.2.2 Create Project Configuration

There are two ways to realize servo axis control, one is pulse control, the other is fieldbus control.

configuration methods of the two controls are explained below.
e  Forfieldbus control, add a filedbus axis

Stepl Left-click to choose "Motion control axes" and right-click on "Add axis".

ﬂ Auto Station Pro V1.2.9 - [C\Users\Administrator\Docum

ARMEO X068 5C

P = 2
w8 O + 4+ L NP &
! FilefF) Edit(E) View(V) Ladder(l) PLC(P) Debugging(D)

om0

v { } Program block =
{m} maim
{s} ser1
{1} Nt
[©) userc language
2 Ubray
S System variable table
» [£5) Global variable table
v @ Setting
» [9) System Block

[a]=}
@ EXP-CARD

=g Expansion module configuration

@ Electronic cam

*; Axis group setting Add axis

§o ethercar Delete all axes
3 COM1

coMm2

The
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Step2 Axis AXIS_O is created successfully
B Auto Station Pra V1.2.9 - [CA\Users\Administrator\Doct
BEREO X0B O

mE@o=Jl Ll

i File(F) Edit(f) View(\) Ladder(l) PLC(P) Debuggingi

prost g
v { } Program block .

{M} main

{s} SBR1

{1} Nt

User C language

B tbrary

System variable table
» Global variable table
v {g\; Setting
» [B8) System Block
B9 exp-carp

B2 Expansion module configuration

(A electronic cam

Motion coni

$2 Axis group setting
e Ethercat
P COM1

Step3 To create an EtherCAT slave, left-click to choose "EtherCAT" and right-click on "Add device".
B Auto Station Pro V1.2.9 - [CA\Users\Administrator\Docume
BREO X083 oC

@ B O =l L KPP &
© File(F) Edit(E) WView(V) Ladder(l) PLC(P) Debugging(D)
Project manager B

G

v { } Program block n

{M} main

{s} ser1

{1} N1

User C language

£ tbray
» (B9 system variable table
» (23 Global variable table
v {2 setting
» [B) system Block
89 exp-carn

B2 Expansion module configuration

[ lectronic cam

v i Motion control axes
b ndso

42 Axis group setting

Open
Add device

e OeTE
[ cthe|  Enableallslaves

£ et Disable all slaves
Slave scanning

E3 ethelvege
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Step4 Left double-click to select "INVT_DA200_171 device".
# Note: If there is no option of INVT-DA200_171, select to import the XML file of DA200.

Administrator

@ Auto Station Pro V1.2.9 - [C

im0+l Ll KPP &

EER X068 Sc @ QR & & |8

TR | 0 I 0 N1t MR

© File(F) Edit) View(\) Ladder(l) PLC(P) Debugging(D) Tool(T Window(W) Help(H)

Y -
a

{m} main

{s} ssr1

{1} INT1

[£) user Clanguage
B ubrary
ystem variable table
» Global variable table
v {g‘; Setting

» [B) System Block

]
B EXP-CARD

B2 Expansion module configuration

[ glectranic cam

v . Motion control axes

|

42 4xis group setting

o ethercar

Step5 The DA200 servo driver slave is created, and the EtherCAT add device interface is closed

B A

EtherCAT add device x

Tip: Double-click the device name to add slave deviees

Device configuration

- EtherCAT Devices ~
Nanjing Solidot Electroric Technology Co., Lid
INVT INDUSTRIAL

DA180-N EtherCAT (CoE) Drive

DA200-H EtherCAT (Cot
DA200-N EtherCAT(CoE) Drive_
-+ DAZ00-N EtherCAT(CoE) Drive_1.0.3.0

DA260-N EtherCAT(CoE) Drive V255
INVT_DA200_171(8Bit Asyn DSP, ET1100)
T
ESTUN AUTOMATION TECHNOLOGY CO.,LTD
- Shenzhen INVT Blectric Ca., Ltd,
Gaotu Technology
GAOTU Technology

[ Auto Station Pro V1.2.9 - [C\Users\Administrator\Documents\testtsp2] - [INVT_DA200_261]

AMEO OO0 oCc @1 QR 88

2O+ 4+ L LS

2 | oo i dE e O O -

i File(F) Edit(E) View(V) PLC(P) Tool Window(W) Help(H)

[ maN [@mwﬁmzcc’zsw 4 b

{M} main @

{s} ser1
{|) INT_1
[€) user Clanguage

BB Ubrary

» [E5) System variable table

» Global variable table
v {gg Setting
» [ system Block
89 exe-caro
=3 Expansion module configuration

[ Etectronic cam

v M Motion control axes

f adso

Auis group setting

Basic information

Status.

Name INVT_DA200_261
General setting Manufacturer name  INVT INDUSTRIAL
Process data Type ServoDrive
Startup parameter D 0x616
1/0 mapping Version Oxab

Frofieho 02

Configuraiton file INVT_DA200_FtherCAT_V261_191025.xml

Step6 Choose "AXIS_0" and the output device "INVT_DA200_171" to associate the axis AXIS_0 with the

INVT_DA200_171 servo driver

. Auto Station Pro ¥1.2.9 - [C:\Users\Administrator\Documents\test.tsp2] - [Axis_0 *]

EBMEO X068 oc 6 QR 86 @EE ve 86

3

@eo=T4+ L KPS

T e T R YA O | ) 0 || S T

File(F) Edit(E) View(V) PLC(P) Toolm Window(W) Help(H)

(@ Man | GgiNvT_DA;

\J

» @ Global variable table

- @ Setting
» B System Block

oo
| 153 EXP-CARD

=g Expansion module configuration

(7 etectronic cam

= Motion control axes

', Axis_0

$2 asis group setting

~
{m} man Basic setting
{s} ser21
Transmission ratio Axis ID 0
{1} Nt
: Aois Type Bus servo axis -
User C language Mode setting
Input Device
E Library Homing setting
INVT_DA200_261 ~
» System variable table [output Device \M[ . |
Online debs iy
' vaang [ virtual Axis
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e Pulse control

Stepl Left-click to choose "Motion control axes" and right-click on "Add axis".

Step2 Choose "Local pulse axis".

@ Auto Station Pro V1.2.9 - [C:\Users\Administrator\Docum

BMEO X068 SC

@E0=1.l LF&

¢ File() Edit(E) View(V) Ladder(l) PLC(P) Debugging(D)

Project manager v 2x E
v { } Program block ~Ir
{M} man
{s} ser1
{1} nta
User C language

Library

System variable table
» Global variable table
- @; Setting

» [8) system Block

as
a0 EXP-CARD

8% Expansion madule configuration

Electronic cam

2 s group setting | | Add 35

Delete all axes

§o Ethercar
£ COM1
4=k COM2

. Auto Station Pro V1.2.9 - [C:\Users\Administrator\Documents\test.tsp2] - [Axis_1 *]

EMEO X006 oc i QR 86 @BEB ve 0@

FoNCNaK, ST N N AR | S| A=l SE e

| File(F) Edit(E) View(V) PLC() Tool® Window(W) Help(H)

[E mMaIN | EINvT_DA200 261 | i Axis 0 | fgads_ 1+

v (6_3_: Setting
> @ System Block
89 exp-carp

'8 Expansion module configuration

@ Electronic cam

Motion control axes
f Adso

,,‘ Axis_1

Step3 Choose Y0/Y1 for output device.

' Auto Station Pro V1.2.9 - [C:\Users\Administrator\Documents\test.tsp2] - [Axis_1 *]

BREO X068 oc 1 QR 86 AEE ve 06
@eo+d L hP &R ol s b O O .

~
Basic setting Basic Setting
Transmission ratio Axis ID I : ‘
' Axis T Local pulse axis v

Mode setting L IBJs o |
Input Device Local pulse axis

Homing setting Local encoder axis
Output Device |NULL b

Online debu:

o 9200 [] virtual Axis Mode Automatic Mapping

© File(F) Edit(E) View(V) PLC(P) Tool( Window(W) Help(H)

v @ Setting
» B System Block

89 exe-carp

@ Electronic cam
v . Motion control axes

f miso
| S E

+g Axis group setting

=g Expansion module configuration

[E MaIN | EBginvT_DA200_261 | ERgAxis 0 [Ealnn's_I *J
~
Basic setting Basic Setting
Transmission ratio Axis ID ‘ 1
. Axis T Local axis -
Mode setting e | pulse
Input Device | NULL
Homing setting
Output Device |Y00/Y01 M
Online debuggin:
gaina [ virtual Axis MY00/YOL
Y02/Y03
Y04/Y0S
Y06/Y07
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Step4 The configuration of local pulse axis and fieldbus servo axis is completed.

ﬂ Auto Station Pro V1.2.9 - [C\Users\Administrator\Documents\testtsp2] - [MAIN *]
ERE@ X006 SC 0 QH R

o=l Ll K &% - -

~

FilefF) Edit(E) View(V) Ladder(L) PLC(P) Debugging(D) Tool(T) Window(W) Help(H)

[= main~ | EinvT_DAz00_261 | A
v B testTs635)

1

v { } Program block

{m} main
{s} ser_1
{1} INT_1

User C language

System variable table
» @ Global variable table
v £COF Setting
> B System Block
B2 exp-carp
=3 Expansion module configuration
@ Electronic cam
'Ti Motion control axes

f axiso

f adst
+; Axis group setting

v W Ethercar

M mvr_oaz00 261

11.2.3 Set Axis Parameters

11.2.3.1 Fieldbus servo axis

®  Basic setting interface of fieldbus servo axis
E Auto Station Pro V1.2.9 - [CAUsers\Administrator\Documents\test.tsp2] - [Axis_0]
AREE 08 SOCc 0 QR &6

@eoo=JJl LF&S > R £ I [ | I

4 (] )
File(F) Edit(E) View(V) PLC(P) Tool(T) Window(W] Help(H)
[E main | B invT Dazoo 261 | B Axds 0 | Egaxis 1
test(TS635
v @D test1s633) Basic setting Basic Setting
v { } Program block
Transmission ratio Axis ID |EI ‘
{M} main
IA)ﬂs Type  [Bus servoaxis >
{s} ser1 Mode setting ; 4
Input Device  [Local pulse axis
{|} INT_1 Homing setting
Output Device | INVT_DAZ00_261 v
User C language

Online debugging
Library [virtual Axis Mode ] Automatic Mapping

System variable table

Global variable table

v

.
2 () G o

2 Setting

» [28) System Block
82 oe-caro
B2 Expansion module configuration
[ glectrenic cam

Motion control axes

l,‘ Axis D

B axis

B avis group setting

o EtherCAT
INVT_DA200_261
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e  Fieldbus servo axis mode setting interface

Basic setting
Encoder Mode
Transmission ratio
Mode Set
Software limit
Homing setting
Online debugging
SoftwareErrorResponse
Axis Speed Set
Torque Set
e Choose the way to home
Basic setting
BUS AXIS

Incremental Mode

(®) Linear Mode

[CJenable

Positive Max Value:

10

Absolute Mode

(O Rotation Mode

Unit  Negative Max Value: 0.000 Unit

Servo Alarm Enable

Axis Expire Dec: | 10000.000 Unit Servo Alarm:

Max Speed: |1000.000 Unit/s Max Acc: | 10000.000 Unitfs*2
Maximum Jerk: | 100000.000 Unit/s*~3 Max Dec: | 10000.000 Unit/s~2
Jog Max Speed: | 1000.000 Unit/s

Max Positive Torgue: | 3000.000 N*m Max Negative Torque: |3000.000 N*m

Transmission ratio

Home signal: [Unassgned |

Positvelimit: [Unassgned v
Homing setting
Home decton: [Tl

Mode setting

Online debugging

Home speed: | 50-000 unit/s
Deceleration speed: |50.000 Unitjs

2 sigral: | Unassigned ~
Negative lmit: | Unassigned v

| Home mode: |Homing mode33 v I

Home approach speed: |20.000 Urits
Home acceleration: | 50.000 Unitfs~2

The initial direction of the drive is negative and the position of the first Z-
pulse is detected as the target zero position

I

||

.]

L

Z signal

\

t

# Note: The drop-down box selection of home signal, Z signal, positive limit, negative limit and homing

mode is temporarily invalid.

11.2.3.2 Local pulse axis

e  Basic setting interface of local pulse axis

@ Auto Station Pro V1.2.9 - [C\Users\Administrator\Documents\test.tsp2] - [Axis_1 *]
EhEO X068 OCc @ QR

@eo++ L HV

° 29
e W o -

[ X

File(F) Edt(E) View(V) PLC(P) Tool() Window(W) Help(H)

» [@) system slock
89 exe-carp
E Expansion module configuration
E Electronic cam
v ’ Motion control axes
§ adso
'\ Axis_1

$2 Axis group setting

T MAIN | GginvT

2

=N

eIy /| A (] I S ¢ O

EEave 0 |fHads 1°

v 0@

|

Transmission ratio

Mode setting

Homing setting

Online debugging

Basic setting Basic Setting

Output Device | YOD/YO1

[] virtual Axis MY00/Y01
|Yo2/v03
|Y04/Y05
vosvo7
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® |ocal pulse axis mode setting interface

E MaiN | EBginvT DA00 261 | B Axis 0 | B Axis 1

Basic setting
Transmission ratio
Maode setting

Software limit [[JEnable
Homing setting

Online debugging

e  Local pulse axis homing mode setting

Mode Set (® Linear Mode

Positive Max Value:

SoftwareErrorResponse
Axis Expire Dec:
Axis Speed Set Max Speed:
Maximum Jerk:
Jog Max Speed:
Torque Set Max Positive Torque:

Encoder Mode Incremental Mode

1000.000 Unit

10000.000 Unit

1000.000 Unitfs
100000000 Unit/s"~3

1000.000 Unitfs

Absalute Mode

() Rotation Mode

Negative Max Value: 0.000

Servo Alarm Enable

Servo Alarm:

Unit

Max Acc: | 10000.000 Unitfs~2
Max Dec: | 10000,000 Unitfs~2

3000.000 MN*m Max Negative Torgue: |3000.000 NEm

[@ Main | B iNvT_DA200 261 | g Axis 0 * | g Axis 1 4 b x
Basic setting
BUS AXIS
Transmission ratio
Home signal: | Unassigned ~ Zsignal: | Unassigned ~
Maode setting
Positive limit: | Unassigned v Negative limit: | Unassigned ~
Online debugging
Deceleration speed: Unitfs Home acceleration: Unitfs~2
The initial directional movement of the drive depends on the
switching state of the reference point, the position of the first Z
pulse to the left or right of the target zero position Index.
L i
1
I
1
i
1
l A
[ i
1
1
3 }
4—45\}—‘
~
'
Z signal
Index(home switch signal) ——,7
11.2.4 Write a Program
Stepl Calltheinstruction MC_Power
H |me1.~
il
Ko 1 Enable MC_Fower
Status[—Fowerl
Busy—Fower?
Error—Tower3
O—jhxis ErrorID—D1
il
o 1| Enable MC_Power
Status—Fowerd
Busy—Fowerh
Error—Towerd
1—hxis ErrorID—D2

Step2 Callthe instruction MC_MoveRelative
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M1
iz I Execute MC_MoveRelative
Tone[—Rell
0—hxis Busy[—Rel2
100—Fo=ition Aotive—Fel3
10— ¥Velocity Commandibor ted—Reld
10—hoceleration Error—FRelS
0—Terk ErrorID—D3
M1
18 I Execute M _MoveRelative
Done[—Rel6
l—jhxis Buzy[—Rel?
100—Fosition Active—Reld
10— ¥eloeci ty Commandibor ted—FRel?
10—heoceleration Error—Relll
0—Terk ErrorID—Dd
Step3 Callthe MC_ReadVelocity function block
M3
HE P Enable MC_FRead¥elooity
Valid—ReadVell
Busy—ReadVel?
Veloei ty—ReadVel3
Error[—ReadVeld
O0—hxis ErrorID—D7
Mz
i I Enable MC_ReadVelocity
Valid—ReadVelS
Busy[—ReadVeld
Veloci ty—ReadVel 7
Error[—ReadVels
1—hais ErrorID—I5

Step4 Call the MC_ReadPosition function block

Ha | |

Enable

MC_KeadPozition

Valid—ReadPosl

Buzy
Positiom
Error

ErrorID

11.2.5 Download Project

Enable

MC_ReadPozition

Yalid
Busy
Fosition]
Error
ErrorID

—ReadFos?
—FeadFos3
—ReadFozd
—05

—EeadFoss
—FeadFosh
—EeadFosT
—FeadFos3
D&

After the program is compiled, please download it according to the following steps:

Stepl Download

-

Step2 Recompile

L A0R0

L @

Auto Station Pro

Whether you need to recompile before downloading
(if not, then all the last compiled files will be downloaded))

2 BN
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Awvie TM 1y

Download X t

Download option

[A application program
[ 5ystem block Close
[Fuser data block

Whether uploading is allowed

@Yes O Heo

Clear power—down retained data after download

O‘fes @ Ho

Step3 Download

The information output window shows that the execution is correct.
Communication message —
#2001 Dowrload Communication commands are executed correctly

W2001 FunCommunication commands are executed correctly

Step4 Put PLCin RUN state

Auto Station Pro

o Confirm that you want to put the PLC in Run state?

11.2.6 Basic Motion

11.2.6.1 Preparation
Click monitor to enter the RUN state, as shown in the following figure.
B O & b 2 & & &
e (FO)
11.2.6.2 PLC Program Control

Stepl Power-on control
Set MO element to ON, observe whether the output Error of MC_Power function block of axis 0 and
axis 1 is FALSE, if so, it means that the enable is successful; If it is TRUE, it means that the enable is
not successful. Observe the corresponding ErrorlID value and find the corresponding error.
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H | Enable
M
LD i Ensble MC_Fower
Statusf— OFF Powerl
Busy— OFF Power?
Errorf— OFF Power3
O R Y ErrorID— a m
M
M I Enable MC_Fower
Statusf— OFF Powerd
Busy— OFF Powerb
Errorf— OFF Powerf
N 7 ErrorIli— 0 i
M
iz I Execute MC_MoveRelative
Done— OFF Rell
O R T Busy— OFF RelZ
100 I:'-Position Activef— OFF Rel3
w [ Hvelosity Commandibor ted— OFF Reld
10 I:'-Accelerati on Error[— OFF Relf
a I:'—J'erk ErrorID— i} Jix]
m
13 P Execcoute MC_MoveRelative
Done— OFF Relé
O R = T Busyf— OFF RelT
100 I:'-Position Activef— OFF Reld
10 I:'-Velocity CommandAbor ted— OFF Reld
10 I:'-Acceleration Error[— OFF RellO
i} I:'-_]'er]( ErrorIDf— a D4

Step2 Double-click to select Axis 0, and click online debugging to observe
communication status of the axis

the enable status and

As shown in the following figure, if the enable state is StandStill and the communication state is OP, it
means that the communication works normally and the axis enable is successful.

Basic setting
Transmission ratio
Mode setting

Homing setting

Online debugging

Theoretical Actual Enable state: Sta
Position: Communication status: OF
Speed: Axis error code: MO ErTor
Torque: Drive error code: No Erro
Motio Hardware Hardware Software Software Home

[CJenable Debug Mode

Preset position

Home position offset 0.000
Forward Jog

Reverse Jog

Step3 Relative position control

Call the MC_MoveRelative function block, set the parameters as follows, and set the M1 element to

ON.
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&
O w00 2866& v ditdkld i 04 0=

File(F) Edit(E) View(V) Ladder(l) PLOP) Debugging(D) Tool(T) Window(W) Help(H)

— = T % <> 43 ¢ 3T 3 2 v -

[5 MAIN EgAxis 0 BgAxs 1

v BB nrsess) @
1
v { } program block
{M} main - w [ I _Fowar
{s} ser1
{1} w72 Status— on Fowerl
User C language
Busy— o Power2
B ubrary
» System variable table Error— o Fowerd
» 3 Global variable table [ — EreorID— 0 PouerID
v @ Setting
» [ System Block B w0 U 2
89 exp-car Bit element
=g Expansion module canfigu Status— on Flement -
o
A Blectronic cam
Fusy— oy
v ﬁ Mation control axes
. Error— oFF
| s $ord elenent
(-] ; i i
$2 s group setting Tate e o] Ll g
EtherCAT Ht M Mo eRelative
Setting
o/ INVT_DA200_261
o INVT_DA200 2611 N — O —
< comn 100 [ resition O e |
P COM2
T — R P e  —
(3 Ethernest
£ Eernec . N E— VO TPV ey B
< s <

While the MC_MoveRelative function block is running:

—
B2 o vecute MC_MoveRelative
Done[— OFF Feli
| o Busy|— 0§ Rel?
[ T Pesition hetivel— on Rel3
[ T Welocity Commandhbor ted— OFF Eeld
[ THasceleration Error|— OFF EelB
'—Jerk ErrorIDf— a o3
it
a8 = wecute MC_MoveRelative
Tone[— OFF Eel§
[ s Fusy{— o Rel?
[ FPesition hotive— on Eeld
[ T velocity Conmandibor ted— OFF Eel9
[ T kecsleration Error|— OFF Eel10
| 7 ErrorIDf— i 4
After the MC_MoveRelative function block runs:
—
LB - Exscuts WC_MoveRelative
Done— fuk:} Rell
[ s Busy— OFF Rel?
[ T resition Aetive— OFF Reld
[ T relocity Commandibor ted— OFF Reld
[ acceleration Errorf— OFF RelS
[ Hgerk ErrorIl— 0 ik}
M
£ i Execute WC MoveRelative
Tone— i Rel6
s Busy— OFF Rel?
[ T resition Aetive— OFF Rel@
[ Fvelocity Commandborted— OFF Rel9
[ Hacceleration Error— OFF Eel10
I—J’erk ErrorID— n] 4

There are two ways to observe the actual running distance of Axis 0 and Axis 1:

Mode 1: Through online debugging.

Mode 2: By reading the return value of the function block.

e  Online debugging

Open online debugging, and the actual running distance of Axis 0 is as follows:
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[E MAIN EgAxis 0 EgAxis 1

EEgINVT_DA200 _261-1

Basic setting

Mode setting

Transmission ratio

Homing setting

Online debugging

Theoretical Actual Enable state: Standstil
Position: | 100.000 99.999 Communication status: | OF
Speed:  0.0000 1 10.000 Aads error code: | MO Error
Torque: | 0.000 0,000 Drive error code: | Mo Error
Motio Hardware Hardware Software Software Home

OFF OFF

® Read the return value of function block

OFF

OFF OFF

As shown in the following figure, the running distance between Axis 0 and Axis 1 is read to be 100

n

it = rabl MC_ReadPosition
valid— Iy ReadFost
Busy— oF ReadPos2
Fositionf— 1000000  EeadPos3
Error— 0FF ReadPosd
o [ s ErrorID— 1] 5
"
i i Enable MC_ReadPosition
Yalid— of ReadPosh
Busy— oF ReadPosh
Position{— 1000000  EeadPos?
Error|— 0FF ReadPosh
1 '7 e ErrorID[— a 13

11.3 Motion Control Axis Configuration

11.3.1 Comparison of Fieldbus Servo Axis and Local Pulse Axis

The local pulse output and the EtherCAT driver are controlled with the same set of instructions, and the
main differences between them are listed here.

Item

Local pulse output

EtherCAT fieldbus driver

Different types
of axes

Local pulse axis is required.

Fieldbus servo axis is required.

Different output
devices

Local I/O terminals need to be set up in
groups of YO/Y1, Y2/Y3, Y4/Y5, and Y6/Y7,
with each group containing two terminals.

The XML device description file
needs to be configured and added
to PDO mapping.

Pulse output
form

It supports three ways of output, namely
"pulse + direction", "positive and negative

pulse" and "quadrature encoded pulse".

No setting is required.

Probe function

Two probes are supported, and any two
points in the body X0 - X17 can be selected
as probe signal input in "Mode setting".

Probes need to be configured
according to the EtherCAT driver
application manual.

Homing setting

In the homing setting interface, the signals
needed for local pulse homing can be
selected, such as home enable signal, Z
signal, positive and negative hard limit
signal, etc.

It supports 1-35 homing mode
setting specified in 402 protocol,
and limit and home signals need to
be set in the servo driver.
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11.3.2 Basic Settings

The basic setting interface is as shown in the following figure.

B Axis 0 G Axis_1

Basic setting

Basic Setting

Transmission ratio
Mode setting

Homing setting

Axis ID 0

Axis Type Bus servo axis b

Input Device

Qutput Device |INVT_DA200_261 v
Online debugging [ virtual Axis Mode Automatic Mapping
Name Description

Axle number

e Each axis has an unique axis number, which cannot be changed manually,
and is arranged in the order of adding.

e The axis number is unique, and can be used as the input parameter of MC
instruction to access the axis.

The axis type options include fieldbus servo axis, local pulse axis and local

Axis type encoder axis.
Input device Limited to local encoder axis only.
Valid only in fieldbus servo axis and local pulse axis mode.
. e |Ifitisafieldbus servo axis, choose a EtherCAT device;
Output device

e |If it is a local pulse axis, choose the combination of high-speed output
terminals, including YO/Y1, Y2/Y3, Y4/Y5 and Y6/Y7.

Virtual axis mode

Valid only in fieldbus servo axis and local pulse axis mode.

After checking the virtual axis mode, the axis will no longer control the driver
or high-speed output terminal selected by the output device, but generate a
virtual servo axis internally to execute the motion control instruction.

Automatic mapping

variables

Valid only in fieldbus servo mode.

The EtherCAT master and slaves communicate with each other periodically
based on PDO, and the axis is connected to the object dictionary of the
EtherCAT slave through variables. When automatic mapping is selected, the
mapping process is automatically allocated and cannot be configured
manually.

The fieldbus servo axis PDO cycle variables are as follows:

Basic information

Status

General setting

Startup parameter

1/O mapping

Delete Edit Show all w
Input,/Tutput |Hame Tndex Subindex Bit Length Flaz= am Tata Type
—|] Output DO Outputs 0x1600 00 184 Editable 2
Control Word Ox6040 Ox0 16 UINT
Tarzet Fosition 0xB07a 00 32 DIHT
Target Velocity Ox60£E 00 3z DINT
Mode of Operation OxA0ED 00 g STHT
Target torque 06071 00 16 INT
Touch probe control OxB0bS Ox0 16 UIHT
Fositive torgue limit Oxf0e0 00 16 1THT
Wegtive torque limit Oxbillel O] 16 UIHT
Wax profile velocity OxA07E [} 3z UMIHT
—| Input |DI Inputs 0x1a00 00 232 Editable 3
Status Word Oxf041 00 16 1THT
Fosition hctual Value 0x6064 00 3z DINT
Speed Actual Value T Ox0 3z DINT
Torque Actual Yalue 0xE077 0x0 18 INT
Operation Mode Display Ox6061 0 & SINT
Current hotual ¥alue OxB075 00 16 IHT
Touch Probe Status O0x60b3 00 16 UINT
Touch Frobe Valne Ox60ba 00 32 DIHT
Digital eutputs [ 00 3z UDIHT
Digitel inputs OxA0Fd [0 32 MIHT

202502 (V1.2)

147



TS600 Series Programmable Logic Controller Programming and Application Manual Motion Control

® Parameters to be set for unit conversion.

Name Function
Number of pulses for one According to the encoder resolution, set the number of pulses
revolution of motor/encoder for one revolution of motor
Is a speed change device used | Specify whether a speed change device is used
The amount of movement when
the worktable rotates for one
revolution

The amount of movement on the workpiece side for 1
revolution when the speed change device is used

Gear ratio on the workpiece side | Set gear ratio on the workpiece side

Gear ratio on the motor side Set gear ratio on the motor side

When the fieldbus driver (local pulse axis) controls the motor, pulse unit is used, and common measurement
units such as mm, ° and inch are used on the motion control instruction side, which are called Unit. The two
units are converted to each other internally according to the configuration parameters. The mode of
conversion can be divided into the following cases:

1. Without a speed change device

When no speed change device is used, the conversion formula from Unit to pulse unit is as follows:

Number of pulses (pluse)
_ The number of pulses for one revolution of the motor/encoder[DINT]

Movement amount of one revolution of the worktable[DINT]
x Moving distance (Unit)
Take the 23-bit encoder of INVT as an example, set the parameters as follows:
Number of pulses for one revolution of motor/encoder=8388608
The amount of movement when the worktable rotates for one revolution=1

When the target displacement given by the relative positioning instruction is 10, the actual pulse amount
sent by the motion control axis is 83886080, and the motor rotates 10 revolutions at this time.

2. With a speed change device

A.  Typical operating conditions in linear mode are shown in the following figure.
’ @

(h)

(3)

Where, (1) is a servo motor, (3) is a workpiece, (4) is the denominator of gear ratio, and (5) is the
numerator of gear ratio.

Number of pulses (pluse)
_ The number of pulses for one revolution of the motor[DNIT] X gear ratio numerator[DINT]
" Movement amount of one revolution of the worktable[DINT] X Gear ratio denominator[DNIT]

x Moving distance (Unit)

202502 (V1.2) 148



TS600 Series Programmable Logic Controller Programming and Application Manual Motion Control

B.

Typical operating conditions in circular mode are shown in the following figure.

W (3)

(4)
(5)

The conversion formula from Unit to pulse unit is as follows:

Number of pulses (pluse)
_ The number of pulses for one revolution of the motor[DNIT] X gear ratio numerator[DINT]
" Movement amount of one revolution of the worktable[DINT] X Gear ratio denominator[DNIT]

x Moving distance (Unit)

11.3.3 Mode Setting

11.3.3.1 Configuration Interface

The mode setting interface is as follows:

Basic setting

Encoder Mode Incremental Mode Absolute Mode

Transmission ratio
Mode Set (®) Linear Mode (0 Rotation Mode
Mode settin
9 Software limit [CJEnable
Homing setting Positive Max Value: | -0.000 Unit  Megative Max Value: 0.000 Unit
Online debugging
SoftwareErrorResponse Servo Alarm Enable
Axis Expire Dec: |10000.000 Unit Servo Alarm:

Axis Speed Set Max Speed: | 1000.000 Unitfs Max Acc: | 10000.000 Unitfs~2
Maximum Jerk: | 100000.000 Unitfs*3 Max Dec: | 10000.000 Unitjs~2

Jog Max Speed: | 1000.000 Unit/s

Torque Set Max Positive Torque: | 3000.000 N*m Max Negative Torque: |3000.000 NE=m

11.3.3.2 Mode Setting

According to the actual working conditions, the motion control axis can be set to linear mode and rotation

mode.

e Linear mode

&

Linear mode is usually used in devices with mechanical action range in X-Y linear coordinate
system. Linear mode usually contains a zero point.

When the feedback position increases, it indicates forward motion, otherwise it indicates reverse
motion.

It is allowed to set positive software limit and negative software limit. When software limit is
enabled, the axis can only move within the limit range.

Absolute positioning mode: When the target position is greater than the starting position, then
move forward for the distance between the target position and the starting position; When the
target position is less than the starting position, then move backward for the distance between
the starting position and the target position.

202502 (V1.2)

149



TS600 Series Programmable Logic Controller Programming and Application Manual Motion Control

< Relative positioning mode: When the target displacement is greater than 0, move forward for the
distance of target displacement, and when the target displacement is less than 0, move backward
for the distance of "target displacement”.

< The way to process velocity instructions in linear mode: If the target speed is greater than 0, it will
move forward, otherwise it will move backward.

e Rotation mode

< The rotation mode is a mode in which a counter repeats counting infinitely in a set orientation. It
is usually used in turntables or reels.

The rotation mode usually includes a zero point and a rotation cycle.

In rotation mode, if the feedback position increases, it is considered as clockwise motion, and if
the feedback position decreases, it is considered as counterclockwise motion.

0/Rotation 0/Rotation

Clockwise Counterclocl
ise rotation

rotation

half-period haff-pernod

There is no soft limit in rotation mode.

Phase positioning processing: If the target displacement is greater than> 0, move the distance of
target displacement clockwise, and if the target displacement is less than 0, move the distance of
target displacement counterclockwise.

< How to deal with absolute positioning:

Forward: First, the target displacement is modulated against the rotation cycle, and then the axis
runs clockwise from the starting position of the axis to the target position.

0/Rotation

Initial point

Target position

relative to rotation haﬁ-period
period module

Reverse: First, the target displacement is modulated against the rotation cycle, and then the axis
runs counterclockwise from the starting position of the axis to the target position.
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0/Rotation
Initial point

Target position
relative to rotation
period module

half-period

< Shortest distance: Firstly, the target displacement is modulated against the rotation cycle, and
then the distance of clockwise and counterclockwise movement to the target position is
compared, and the direction with shorter distance is taken as the direction to run to the target
position.

< Current direction: Move to the target position according to the latest movement direction of the
axis, and move forward to the target position after the first power up.

11.3.3.3 Software Limit

Itis allowed to set software limit in linear mode.

If the software limit is effective, the absolute position of the axis will be detected at all times during the
operation of the axis when T-type deceleration is made from the current speed to 0 according to the set limit
deceleration. If the absolute position of the axis exceeds the limit range, the axis will execute the soft limit
deceleration algorithm and interrupt the positioning or velocity instruction that is being executed.

Software limit is invalid in homing and moment mode.
11.3.3.4 Axis Error Deceleration

If the axis must switch to the errorstop state due to the logic failure of the motion instruction itself during
the operation of the axis, the axis will trigger an emergency stop, and the axis will enter the errorstop state
only after the emergency stop is completed.

11.3.4 Axis Speed Setting

Itis allowed to set three parameters: maximum speed, maximum acceleration and maximum jogging speed.
When the target speed, acceleration deceleration and other parameters in the positioning or velocity
instructions exceed the speed limit, the axis runs with the values of maximum speed, maximum acceleration
and maximum jogging speed.

In the fieldbus servo axis, the maximum speed is converted into pulse unit by unit conversion, which is
written into the object dictionary 0x607f of the servo driver by starting parameters.

11.3.5 Probe Setting

The local pulse axis can enable the probe terminal through probe settings.

Each local pulse axis can be configured with up to two probe terminals. The probe terminal source can be
selected from X0 to X17. After the probe terminal is enabled, the local pulse axis can use the probe
instruction and interrupt fixed-length instruction.

11.3.6 Output Settings

The local pulse axis allows YO/Y1, Y2/Y3, Y4/Y5, Y6/YT to be set as 4 local pulse axes. The local pulse axis
allows output pulses in pulse + direction, forward and reverse direction and CW/CCW format.

For the channel that has been set as the pulse axis, when pulse + direction is selected, Y0, Y2, Y4 and Y6 are
pulse terminals, and Y1, Y3, Y5 and Y7 are direction terminals. When CW/CCW is selected, Y0, Y2, Y4 and Y6
are CW pulse terminals, and Y1, Y3, Y5 and Y7 are CCW terminals.
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11.3.7 Home Setting

Homing is divided into fieldbus servo homing and pulse homing.
e  Fieldbus servo homing
Fieldbus servo homing interface:

Basic setting

BUS AXIS
Transmission ratio
Home signal: | Unassigned ~ Zsignal: | Lnassigned ~
Mode setting
Positive limit: Unassigned ~ Megative limit: | Unassigned ~
Homing setting Home direction: | nassigned v Home mode: | Homing mode0 1 -

Online debugging Home speed: Home approach speed:

50.000 Unitjs 20.000 Unit/s
50.000 Unitfs 50.000 Unitfs~2

There are 11 supported homing modes, which are homing modes 01, 02, 03, 04, 17, 18, 19, 20, 33, 34 and 35.

Deceleration speed: Home acceleration:

For fieldbus homing setting, only the homing mode parameters are valid, and other interface parameters
are invalid. The way to return to zero is determined by the homing mode, and the homing speed is
determined by the relevant parameters of servo driver.

e  Pulse homing
1. Homesignal configuration
Choose the mode setting option for Axis 1 and select the corresponding signal as shown below
5 MAIN EgAxis 1+
Basic setting
Transmission ratio
Home Set Home Enable Signal Z Signal Enable
Mode setting Home Signal: ~ 7 Signal: ~
Homing setting Hardware Limit  [~/] Positive Limit Enable [ Negative Limit Enable
Online debugging Positive Limit: v Negative Limit: w
2. Pulse hominginterface
PLUSE AXIS
Home signal: | Uinassigned ~ Z signal: |Unassigned ~
Positive limit: | Unassigned ~ Negative limit: | Unassigned w
Home direction: | |Jnassigned i Home mode: | Homing mode03 a

Home speed:

Deceleration speed

Home approach speed:

: 50,000 Unitfs

Home acceleration:

Uit
50,000 Unitfe~2

The valid parameters in the current version of pulse homing interface: homing direction, homing mode,
homing velocity, homing approach velocity, homing acceleration, etc. Among them, home signal, Z
signal, positive limit, negative limit, etc. are used to select homing mode diagram. This function is not
developed in the current version, and the decelerated running speed is invalid in the current version.
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3. Schematic Diagram of Homing Mode 3

The rising edge of the near-origin switch is detected and used as the home.

Home return
o -4
direction

Limit (-) switch LALLL Limit (+) switch

|
Home return

Home return speed .
deceleration |
time |
]
v |
| |
|
|

|
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|
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|
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|
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|
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|
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2! Starting peint is on the
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Home return
time

|
speed |
|

|
|
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|
|
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|
|
|
|
|
|
|
|
I
|
|
: Home return

Limit stop

A speed
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T

| ome return |

| deceleration |

time |
|

switch and the limit
awiteh (=)

1
|

| Home r(“u'nl
! pproach saeeld
i) Starting point is on

the limit (-) switch \
Home return

speed |

t
| time

T |

: Home return :
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11.4 Online Monitoring

1. The axis state is obtained by means of instructions, such as reading the relevant information of the axis
through state instructions like MC_ReadStatus, MC_ReadPosition and MC_ReadVelocity.

® MC_ReadStatus Read Axis Status

b7
N Ensble We_ReadStatus
Valid— o Statusl
Busy|— 0H Status?
Disabled— o Status3
ErrorStop— OFF Statusd
Stopping(— EF Statuss
StandStill— OFF Statusé
Disoreteotion— EF Status?
Continucuslotion— OFF Statusd
SyncMotion— EF Status9
Heming— OFF Statns10
ConstantVelooi ty— EF Statusll
Accelerating— OFF Statusl?
Decelerating(— EF Statusl3
Error— OFF Statusl4
0 Fpeci s ErrorID— 0 ]
e  MC_ReadPosition Read Axis Position
)4
L Enable Me_ReadPosition
Validi— ow ReadPost
Busyf— i3 EeadPos2
Fositionf— 1499300 EeadPos3
Error|— OFF EeadFozd
o Hsis ErrorIDf— 0 5
®  MC_ReadVelocity Read Axis Speed
Basic setting Bus servo axis
Transmission ratio i
Theoretical Actual Enable state:
Mode setting
Position: Communication status:
Homing setting
Speed: Axis error code: MO *
Online debugging
! Torque: Drive error code: N
Motio Hardware Hardware Software Software Home
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2. Acquire axis status through online debugging interface

n3

L3 nable MC_ReadVelooity
valid— oF ReadVell
Busy{— ) ReadVel2
Veloeity—  0.000000 Readvel3
Error|— oFF ReadVeld
0 i s ErrorIIj— 0 il
3. Acquire axis status through axis monitoring
E
+ x@O4+ 7|
EMT_L
Element ame Data Type |Display Fe|Current Value Few Valus
1 WARTL Tanimal
2 Dialog X
3
: —
5
= Element Neme Data Type Comments ~
5Y5_CAN 15 _shxi MoInkol0] _stru_AITS_IC_IHFO
Sv5_coM 2 B sCfe stru_AITS_CFG uis Configuration Paramets
Svs_ecaT 3 difodeLen IIHT Modnle Length
_5Y5_ETHERNET ; Yt%s? g}r‘ﬂ ﬁ%s ?
SYS_INFO tazizlipe 1= lype
Clechont cam 6 dvPulseData TWORD Hunber of Pulses Required
Mot col 7 fDistanceData BEAL Table Travel Distance For [
otion control axes a diGearRati olfum TNt Gear Ratio Moleoule
Axis 0 9 dvGearEatioDen MoED Gear Ratio Denominator
Ads_1 10 iLineRotataMode Hr Linear/Eotary Mode Selecti.
= Glabal varisble table 11 BSHLini tEnable BOOL hzis Soft Linit Switch
EREER! 12 fRotation REAL Hamber of Rotation Periods
C language global variable | 13 MaxPLimi t REAL Maximum Positive Soft Limi
= Elem 14 MaxLini t REAL Meximum Negative Soft Linic
¥(0-1023) 15 Ehxi sErrorDec HEAL hziz Failere Deceleration
¥(0-1023) 16 MaxVelocity HEAL hziz Maximun Speed Linit
M(0-32757) 17 Blaxieceleration EEAL Axis Maximum Acceleration |
5(0-4025) 18 MaxDeceleration  REAL Auis Maxinun Deceleration 1
DE-32767) 18 MaxTerk BEAL uis Maxinun Jerk Linit
R(0-32767) 20 fiaxTogipeed REAL Maximum Speed during hxis |
€(0-25%) 21 MaxFTor que HEAL Fositive Torque Maxinum (B
T(0-393) 22 EMaxTor que HEAL Hegative Torque Maxinum (B
2048 23 BHWPLini tEnable BODL Hardware Positive Linit En:
©-13) 2 {HWPLini 1D T Har dware Positive Linit Ter
) bHWHLimi tEnable BOOL Hardware Fegative Limit En:
28 iHWHLini £10 IHT Hardwsre Negative Linit Tar
27 BlonchProbeIll BOOL Frobs Terminal 1 Ensbls Si
28 iTouchPr cbaIDI 6T Probs Terminal 1 ID Humber ¥
< > < >

11.5 Axis Control Function

11.5.1 Overview

Some basic servo controls can be realized through online debugging function, such as Enable, Stop, Jog,
Point Control and other functions. After confirming that the basic operation is normal, complex logic control
can be realized through motion control instructions. Online debugging and PLC instruction control cannot
be used at the same time, and the restrictions are as follows:

Calling MC_Stop instruction in a PLC program makes it impossible to enter online debugging mode through
background when the axis is in Stop state.

The relationship between MC_Power instruction and the enable in online debugging is OR, that is, the axis
can be enabled as long as one of the modes is valid.

The priority of motion instructions such as MC_MoveAbsolute is lower than that of online debugging. When
the axis is in online debugging mode, calling motion instructions is invalid, and the instructions report errors,
but the axis will not enter an Error state.

11.5.2 Online Debugging

The online debugging interface is as shown below, and the supported functions include homing, JOG
movement, absolute positioning, relative positioning, speed control and so on.

The online debugging operating steps are as follows:

Stepl Check "Enable Debug Mode" first.
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Motion Control

Basic setting
. Theoretical Actual Enable state: Standstil
Transmission ratio
Position: ~ 0.000 0.000 Communication status: OF
Mode setting
Speed: | 0.000 0.000 Axis error coge: | [0 Error
Homing setting Torque: | 0.000 0.000 Drive error code: | Mo Error
Hardware Hardware Software Software Home
OFF OFF OFF OFF OFF

Preset pasition Settin
» 0
Home position offset Return Home
Reset
Forward Jog Jog+
Stoy
Reverse Jog Jog- z

Step2 Trigger "Enable" and observe whether the axis is in Standstill state.

Enable Debug Mode

Preset position Setting
Home position offset Return Home
Forward Jog |5 Jog+
Reverse Jog Jog-

Control Mode | Absolute position
Target Position | 5.000

Target Speed | 100,000

Reset

Stoj

o

Target Torgue |0.000
Torque Ramps |0.000
Speed Limit |0.000

Target Acceleration | 1000,000 Position Offset
Target Deceleration | 1000.000 Remaining Position Offset |:|
Target Jerk |0.000 Mumber of encoder overflow |:|
Start Stop
Step3 Observe axis state.
Basic setting
. ) Theoretical Actual Enable state: Standstil
Transmission ratio
Position: | 0.000 0.000 Communication status: | OF
Mode setting
Speed: |0.000 0,000 Axis error code: | Mo Error
Homing setting Torque: | 0.000 0.000 Drive error code: Mo Error
Online debugging
Motio Hardware Hardware Software Software Home
OFF OFF OFF OFF OFF OFF

Enable Debug Mode

Preset position

Home position offset

Forward Jog
Reverse Jog

Setting

Return Home

Reset

Jog+

Stop
Jog-
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Step4 Trigger corresponding control instructions, such as homing, JOG, absolute positioning, relative
positioning, etc.

Preset position |0.000 Setting
Home position offset |0.000 Return Home
Reset
Forward Jog Jog+
Stoy
Reverse Jog Jog- P
Control Mode | Absolute positior Target Torque {0,000

Target Position Torgue Ramps |0.000

Target Speed | 100.000 Speed Limit |0.000
Target Acceleration | 1000.000 Position Offset | 0.000
Target Deceleration | 1000.000 Remaining Position Offset

Target Jerk |0.000 Mumber of encoder overflow

T
il

Start

w

The options in the figure are described as follows:

Name Description

Enable It means calling MC_Power instruction for axis enable action

Reset It means calling MC_Reset instruction for axis enable action

Stop It means calling MC_Stop instruction for axis stop action
Settings It means calling MC_SetPosition instruction for position setting
Homing It means calling MC_Home instruction for homing

JOG+ JOG positive

JOG- JOG negative

It means calling MC_MoveAbsolute instruction for absolute positioning

Absolute position . .
action of axis

It means calling MC_MoveRelative instruction for relative positioning

Relative position . ,
action of axis

It means calling MC_MoveVelocity instruction to run the axis in speed

Speed mod
peed mode mode

Step5 Observe the change of axis position and axis speed

Basic setting

Theoretical Actual Enable state: Standstil
Transmission ratio
Position: | 15.000 15.000 Communication status: OF
Mode setting Speed: | 0.000 0.000 Axis error code: | Mo Error
Homing setting Torque:  0.000 0.000 Drive error code: Mo Error
Online debugging Motio Hardware Hardware Software Software Home
OFF OFF OFF OFF OFF OFF

11.5.3 Instruction Control Rule

In PLC, the axis motion can be controlled by instructions, and the rules for calling instructions are as follows:
e Instructions do not need to be instantiated.

® Intheinstruction, the axis number is the unique identification to access the axis.

®  The priority of motion instructions is generally lower than that of online debugging mode.

e  Floating-point parameters in instructions need to meet the precision range of floating-point numbers,
which are generally considered to be 7 significant digits, and can be set to 9999999 at maximum.
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11.5.4 Limit Processing

It supports two kinds of limit detection: software limit detection and hardware limit detection.

e  Software limit processing is only valid when calling position and velocity instructions in linear mode,
but homing and torque instructions are invalid.

e  Within the software limit range, call the position instructions which can be executed normally if the
absolute target position does not exceed the limit; If the absolute target position exceeds the software
limit, the execution of the positioning instruction is interrupted and finally stopped at the software
limit.

e  Within the software limit range, call the velocity instructions whose execution will be interrupted and
which will stop at the software limit when the axis runs at the current speed and detects that it will
exceed the soft limit.

11.5.5 Positioning Acceleration and Deceleration Curve

It supports T-type acceleration and deceleration and S-curve acceleration and deceleration, which are
determined by Jerk parameter in the instruction. When Jerk parameter is 0, it indicates T-type acceleration
and deceleration, and when it is greater than 0, it indicates S-curve acceleration and deceleration.

11.6 Fault Type

Axis faults are divided into instruction faults, axis faults and drive faults.
® Aninstruction fault is the fault caused by MC axis control instruction itself

For example, the instruction parameters are unreasonable, and the PLCOpen state machine of the axis
changes during operation, which leads to instruction error. You can get the fault code by checking the
ErrorID of the faulty instruction.

®  Anaxis faultis the fault reported by the axis itself

For example, the following error is too large. It can be obtained in the background through "Axis error" in the
"Online debugging" interface or through the AxisErrorID in the MC_ReadAxisError instruction.

e  Adriver failure is the fault of EtherCAT fieldbus driver or local pulse output axis

To get the fault of the EtherCAT fieldbus driver, 0x603F must be configured in the PDO mapping and
associated with the axis. It can be obtained in the background through "Axis error" in the "Online
debugging" interface or through the ServoErrorID in the MC_ReadAxisError instruction.
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12 High-speed Counter

12.1 Brief Introduction of High-speed Counter Axis

In AutoStation Pro, counters are managed in the form of encoder axis. After the counter is associated with
the axis, they are collectively called counter axis or encoder axis. A total of 8-axis 32-bit high-speed counters
are supported.

® Counters 0 - 3 are high speed counters, which can realize AB phase 1/2/4 frequency doubling, CW/CCW,
pulse + direction and single phase counting mode.
e 4-T7areordinary counters, which only have a single-phase counting mode.

e  The 8-axis counting signal source can be chosen from external pulse input or internal 1ms/1ps clock
counting; With other input signals, the preset and latch functions of the counter can be realized.

12.2 Create a Counter Axis

Before using counters in AutoStation Pro, you need to associate them with axes.

Step1l In the "Project manger" field, right-click the motion control axis under "Setting" and choose "Add
axis" to create a motion control axis.
v &2 Setting
» [88) System Block
82 exp-carp

=g Expansion module configurat

@ Electronic cam
- Ei Meotion control axes
|— A{*g axis

§ mdso

Delete all axes

fo mis

*; Axis group setting

Step2 Double-click the newly added axis (as shown in Figure Axis_0) to open the settings page, choose
"Local encoder axis" as the axis type in the "Basic Setting" interface, and choose "High speed
counter" as the input device to associate the axis with the counter. The axis number is used as the
axis identification in the program to realize the control of the corresponding counter axis.
(High-speed counters have multiple modes, while ordinary counters only have a single-phase
counting mode)

[E MaiN | Egasxis 0+

Basic setting Basic Setting

Transmission ratic Axis 1D

o

i Axis Type Local encoder axis b
Mode setting

Input Device

MULL
Qutput Device |High speed countingCo0

Virtual Axis M
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12.3 Counter Axis Unit and Conversion

High-speed counters use pulse unit when decoding encoder signals, while counter instructions use common
measurement units such as mm, °, inch, etc., which are called Unit. The number of pulses can be converted
into unit by conversion, which can be defined as device-specific units (cm, mm, rpm, etc.) according to the
actual application.

The parameters to be set for unit conversion are as follows:

Name Function
Number of pulses for one revolution of According to the encoder resolution, set the
motor/encoder number of pulses for one revolution of motor
Is a speed change device used Specify whether a speed change device is used

The amount of movement of workpiece when the
motor rotates for 1 revolution without the speed
change device

The amount of movement when the
motor/encoder rotates for one revolution

The amount of movement of workpiece when the
worktable rotates for 1 revolution with the speed
change device

Numerator of gear ratio Set gear ratio on the workpiece side

The amount of movement when the worktable
rotates for one revolution

Denominator of gear ratio Set gear ratio on the motor side

For example, the servo motor drives the worktable to move by connecting screw rod of reducer, and counts
encoder to feedback worktable position through the PLC controller. The counter counts encoder pulse,
taking pulse as unit; The counter axis indicates the worktable position, in millimeters. Therefore, in the
program, Unit is used as the unit of counter axis.

The conversion relationship between Unit and pulse is as follows:
e  Without a speed change device

10,000 pulses equal to the operation of 1 Unit (cm/mm/rpm), to be decided by the user as per the actual
application).

| man | B axis 0 *

Basic setting Transmission Ratio:

The number of pulses for one revolution of the encoder: | 10000
Transmission ratio

Mo Gearbox
Mode setting ®

The amount of movement for one revolution of the table:

(0) With Gearbox
The amount of movement for one revolution of the table: | 10:000

Numerator of gear ratio: | 1

Denominator of gear ratio: | 1

lead

Gear ratio: N/M

Calculation formula of pulse and actual distance:
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Number of pulses (pulse)

motor
encoder [DINT]

~ Amount of movement when the worktable rotates for one revolution [REAL]

The number of pulses for one revolution of

X Moving distance (Uint)

e  With variable device

10,000 pulses, gear ratio 4:5 (cm/mm/r, to be decided by the user as per the actual configuration).

|5 main | EEaxis_0

Basic setting Transmission Ratio:
The number of pulses for one revolution of the encoder: | 10000
Transmission ratic
. (CINo fearbox
Mode setting

The amount of movement for one revolution of the table: | -0

(@) with Gearbox

The amount of movement for one revolution of the table:
Nomerator ofger rates

lead

Gear ratio: N/M

12.4 Set the Working Mode

12.4.1 Linear Mode

The position of the counter axis changes between the negative limit value and the positive limit value, and
after the position of the counter axis reaches the limit value, the homodromous pulse is continuously input;
The counter axis reports overflow while the counter axis position remains unchanged. After the counter axis
reports overflow, input reverse pulse, the counter axis counts reversely, and the overflow flag is removed.

In linear mode, you can set the negative and positive position limit values of the counter axis in the interface,
and Unit is used as the position unit. The negative limit value must be smaller than the positive limit value.

Since the high-speed counter is a 32-bit counter, the negative limit value and the positive limit value must
be in the range of 32-bit integers after being converted into pulse unit [-2147483648, 214748364T].

Mode setting
Mode Set (®) Linear Mode () Rotation Mode
Software limit Enable

Posiive Max Value: | 1000.000 Unit MNegative Max Yalue: |0.000 Unit

In linear mode, the high-speed counter operates in a closed interval of [negative limit value, positive limit
value]. When the direction is negative, the count value decreases in the negative direction, and after
reaching the negative limit value, the count value does not decrease any more; When the direction is
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positive, the count value increases in the positive direction, and after reaching the positive limit value, the
count value does not increase.

Counter axis posifion value

Positive limit

o
\j

Negative limit

Countup | Positive | Countdown! Negative | Countup
overflow " overflow

12.4.1.1 Positive Pulse Counting

In linear mode, input positive pulse, after the counter axis position counts up to the limit value, continue to
input positive pulse, set the counter axis positive limit signal to 1, the counter axis position value remains
unchanged. Input negative pulse, the counter axis position counts down, and set the positive limit signal to
0.

Counter axis

. A
position value

Positive limit

positive putse — LI LTLTLTLILTLALUALI LA

Negative pulse

Positive limit
signal

12.4.1.2 Negative Pulse Counting

In linear mode, input negative pulse, after the counter axis position decremental counter reaches the limit
value, continue to input negative pulse, set the counter axis negative limit signal to 1, the counter axis
position value remains unchanged. Input positive pulse, the counter axis position counts up, and set the
negative limit signal to 0.
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Counter axis
position value

Megative limit

Positive pulse : rLrLILrL
negative puise — U UTULUUTIIAL UL
Negative limit | L_______

signal

12.4.2 Rotation mode

The position of the counter axis changes cyclically in the rotation cycle. When the counter counts up, the
position of the counter axis reaches the maximum value of the rotation cycle and then becomes 0. When the
counter counts down, the position of the counter axis is 0 and then decreases from the maximum value of
the rotation cycle.

In rotation mode, you can set the rotation cycle of the counter axis in the interface, and Unit is used as the
cycle unit. Since the high-speed counter is a 32-bit counter, the rotation cycle must be in the range of 32-bit
integers after being converted into pulse unit [-2147483648, 2147483647].

Mode setting

Mode Set i) Linear Mode (®) Rotation Mode

s

Cyde setting

Cyde Set: | 360,000 Unit

0/Period 0/Peroiod

Count Up Count down

Half Period Half Period
12.5 Set Counter Parameters

12.5.1 Overview

Parameter settings mainly include counting mode, reset, probe, preset and comparison output settings.
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Basic setting Mode setting

Transmission ratio Mode Set (® Linear Mode (O Rotation Mode

Mode setting Software limit Enable

Posive Max Value: | 1000.000 Uniit Negative Max Value: |0.000 Unit

Counter Mode et Counting Mode: A/B phase 1x* ~ Signal Source: | X6-phase A X7-phas ~

Time Base: | 1

ResetSet [ ]Hardware Reset Enable Trigger Mode:

Rising Edge Trigger

Input Terminal: Falling Edge Trigger

Probe Set Probe 0 Enable [Jrrobe 1 Enable

Input Terminal: | xp3 ~ Input Terminal:

PresetSet [ ]Preset Enable

Input Terminal:
[ compare output Enable Pulse Width: 1 0. 1ms
Compare Qutput Set
Input Terminal: Unit: ms Pluse

12.5.2 Counting Mode

The local encoder axis supports multiple signal counting modes, A/B phase (1/2/4 frequency doubling),
CW/CCW, pulse + direction, single phase counting.

Signal source: According to different counting modes, different signal sources can be selected.

# Note: High-speed counters support multiple modes, while ordinary counters only support single-phase
counting mode.

12.5.2.1 A/B Phase Mode

In the A/B phase mode, the encoder generates two quadrature phase pulse signals with a phase difference
of 90 degrees, namely A-phase signal and B-phase signal.

o  When the A-phase signal leads the B-phase signal, the counter counts up.
e  When the B-phase signal leads the A-phase signal, the counter counts down.

In the A/B phase 1 frequency doubling mode, only the rising edge of the A-phase pulse is counted, as shown
in the following figure.

Counter Mode Set  Counting Mode: | afg phase 1+ ~ Signal Source: | X0-phase A,X1-phas:

Time Base: | 1

A phase T T T T T T T T

B phase
+1 F—M

- +1 [ I
Position pulse 4+ -1
counting _

In the A/B phase 2 frequency doubling mode, only the rising/falling edge of the A-phase pulse is counted, as
shown in the following figure.
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Counter Mode Set  Cpunting Mode: AfB phase 2x+ ~ Signal Source: | X0-phase A,X1-phas «

Time Base:

o B B O B N O B B
phase
A T O N I A O I

phase
+1
+1 F -1
+ -
+ -1
Position pulse 1 F M
counting +1 =11

In the A/B phase 4 frequency doubling mode, the rising/falling edge of the A-phase pulse and B-phase pulse

is counted, as shown in the following figure.

Counter Made Set  Counting Made: AJB phase 41x Signial Source: | X0-phase A,X1-phas ~

Time Base: | 1

Position pulse | *
counting

12.5.2.2 CW/CCW Mode
CW is a positive pulse signal, and CCW is a negative pulse signal.
®  When the encoder rotates forward, CW outputs a pulse signal.
e  When the encoder is inverted, the CCW outputs a pulse signal.

As shown in the following figure, X0 is a CW signal and X1 is a CCW signal:

Counter Mode Set  Counting Mode: | cyyjcow v Signal Source: | XO-CW/ X1-COW  ~

Time Base:

In CW and CCW modes, the high-speed counter counts up the CW signal and counts down the CCW signal, as

shown in the following figure.

W

ce Eaiakal
W
+1 F—H

iti adl I I
Position pulse 4+ -1
counting -

12.5.2.3 Pulse + Direction Mode
In pulse + direction mode, when the direction signal is ON, the high-speed counter counts up, and when the
direction signal is OFF, the high-speed counter counts down, as shown in the following figure.
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Counter Mode Set Counting Mode! | pyjse + Directi Signal Source: | X0-pulse, X 1-directior ~

Time Base: | L

Pulse

Direction

\
+1 P—M

+1 -1

12.5.2.4 Single-phase Counting

In single-phase counting mode, the high-speed counter counts up the pulse signal, as shown in the following
figure.

Counter Mode Set  Counting Mode: |single phase ¢ ~ Signal Source: | X00 v

Time Base; !

+
+
+1
Position pulse  +
counting

12.5.3 Hardware Reset Settings

Check hardware reset enable, configure external trigger 10 (X0-X7, X10-X17), configure trigger edge mode,

choose trigger by external hardware through ENC_Reset instruction, which can then reset counter count
value through external 10.

Reset Set Hardware Reset Enable Trigger Mode:
() Rising Edge Trigger

Input Terminal: | X01 W @® Falling Edge Trigger

12.5.4 Probe Setting

The first four high-speed counters support 2 probes, while the last four ordinary counters do not support
probe function, and the current value of the counter is latched by external hardware. Check the probe

enable and choose the input terminals (X0 -X7, X10-X17). Get the corresponding latched value through the
instruction ENC_TouchProbe

Probe Set Probe 0 Enable [1Probe 1 Enable

Input Terminal: Input Terminal:

PresetSet [ ] Preset Enable |¥

Input Terminal:
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12.5.5 Preset Settings

Each counter axis supports one preset function, check preset enable, configure input terminals (X0-X7, X10-
X17), and choose external hardware trigger by ENC_Preset instruction, so that the preset value of the
counter can be set by external hardware signal.

Preset Set Preset Enable

Input Terminal: |X02

¥02 A
[ Compare Outp -"_05 Pulse Width: 1 0.1ms
Compare Cutput Set :gg
Input Terminal: |y 14 b Unit: ms Pluse

12.5.6 Comparison Output Settings

The comparison output function can directly output through hardware instantaneously, and after reaching
the comparison value, it can respond to the output within 5 microseconds. Each counter axis supports a
hardware comparison output.

Configure the output 10 (YO - Y7, Y10 - Y17), configure the pulse hold width (16 unsigned integers), configure
the hold unit 0.1 ms (hold time = hold width * 0.1 ms) or Pulse (hold time is the number of received pulses).

Compare Qutput Enable Pulse Width: | 1000 0.1ms

Compare Qutput Set
Input Terminal: Unit: @ ms OPluse

12.6 Application of Encoder Axis Instruction

12.6.1 Overview

After setting the local encoder axis in Auto Station Pro, the functions of axis position ranging, speed
measurement, axis position presetting, axis position latch and axis position comparison can be realized in
combination with the relevant function block applications.

12.6.2 Axis Position Ranging/Speed Measurement Instruction

1. With ENC_Counter instruction, the encoder axis position ranging and speed measurement can be
carried out.

2. The position of encoder axis changes within the limited range of the encoder axis according to the
mode setting, and the position unit is Unit (user-defined).

3. The encoder axis speed is the current real-time speed, and the speed unit is Unit/S. The minimum
measurable speed of the encoder axis is 1Hz pulse frequency.

4. If the transmission ratio of encoder axis is set to 1:100, the real-time speed of 1Hz pulse frequency
corresponds to 0.01 Unit/s.
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High-speed Counter

H1000 |
.

| Enable ENC_Counter

o [ Haxis

Invert —Inwvert

ActDirection
Pogitivelinit|
Kegativelimit

Coanandaborted|

Valid)
Busy
Fozition
Velocity,

L[]

Busy
Fositien
Speed
Dir
PosLimit
Neglimit

][ ]

Error|
ErrorlD

T LT T T TTTI

ErrorStatus
ErrorlD

"Invert" control counting direction in the instruction, 0: count

direction opposite to the actual counting direction.

in the default direction, 1: count in the

The configuration parameter of the instruction is that: Enable rising edge is valid, while changing the input
parameters in other hold periods is invalid. And Enable hold enables the module.

. . Single-phase
Invert A/B Phase Pulse + Direction CW/CCwW g p‘
Counting
e A-Phase advance,|® Direction signal low
CW countup
B-Phase countup level countdown
0 o . . ccw Countup
® B-Phase advance,|® Direction signal high
countdown
A-Phase countdown level countup
e A-phase advance,|® Direction signal low o CW
B-phase countdown level countup
1 . . ] . countdown Countdown
® B-Phase advance,|® Direction signal high
e CCW countup
A-Phase countup level countdown
12.6.3 Axis Position Preset Instruction
Enable ENC_Preset to assign the encoder axis position according to the preset mode.
500
nable ENC_Freset
Denef— ON M1
Busy— OFF Nz
0 [iiiiiiiiii:::%*ﬁxis ConmandAbor ted— [
0 :TrigerMode Errerf— OFF 40 _ErrorStatus
wonooo [ TFesitien ErrerID[— 0 AQ0_ErrorlD

"TriggerMode" as a preset condition can choose rising edge trigger, falling edge trigger, or rising or falling

edge trigger.
TriggerMode Definition

0 Software control, Enable rising edge trigger

1 External hardware rising edge trigger (preset function need to be
configured on the system side)

5 External hardware falling edge trigger (preset functions need to be
configured on the system side)

3 External hardware rising or falling edge trigger (preset functions need to
be configured on the system side)

12.6.4 Probe Instruction

Using the EN_TouchProbe function block instruction, the position value of the encoder axis can be latched
when the corresponding external input signal reaches the trigger condition. Each encoder axis supports 2
probes, so it is necessary to check the configuration-related probe functions in the system configuration

interface. (See section 12.5.4 Probe Setting for details.)
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W‘
— = Enable ENC_TouchProhe
o [ Faxis Dons[— OFF 50
o [ Hproheld Busy— o w51
o [ Hirisgerfdse Commandaborted—{ Il
0 I:'-Trigger}lode PosPosition— 0. 000000 Do
1 :WindowOnly NegPesition— 0. 000000 Do
0.000000 [ FirstPesitlen Errorf— OFF ns2
100000.0 [ }lastPosition ErrorID[— 1640000 D20

The parameter "ProbelD" indicates the probe number used by the encoder axis as follows:

ProbelD Definition
0 It indicates the use of probe 1
1 It indicates the use of probe 2

The parameter "TriggerEdge" indicates the probe trigger edge setting, the rising edge trigger position is
latched in PosPosition, and the falling edge trigger position is latched in NegPosition.

TiggerEdge Definition
0 External hardware signal rising edge trigger
1 External hardware signal falling edge trigger
5 External hardware signal rising or falling edge
trigger

The parameter "TiggerMode" sets the single-trigger or continuous-trigger modes.

TiggerMode Definition
0 Single trigger
1 Continuous trigger

In single trigger mode where rising edge trigger is adopted, function block instruction Enable is active, and
when the external input signal reaches the trigger condition, the encoder axis position will be latched once,
and the completion signal is output.

S 0 6000000000600

Trigger Signeal

:
PosPostion AXX X

:.:

Scanning time difference

Done

Rising edge single trigger mode

In continuous trigger mode where rising edge trigger is adopted, function block instruction Enable is active,
and when the external input signal reaches the trigger condition, the encoder axis position will be latched,
and the completion signal with effective time of 1 scanning period will be output. After the completion
signal becomes OFF, the external input signal reaches the trigger condition again, and the counter axis
position will continue to be latched, and the completion signal with effective time of 1 scanning period will
be output. If the latch condition continues to be triggered within 1 scanning period when the completion
signal is valid, the counter axis position will not be latched at this time.
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-
Axis PosPostion

J—

Trigger Signeal _,—l_’—I_J_
) : X 10 [ 16
Done ‘._j u

One scan cycle One scan cycle

PosPostion

12.6.5 Single-step Comparison Instruction

Instruction ENC_Compare can compare the encoder axis with a single position, and when the encoder axis
reached the comparison position, the completion signal is output.

I

nahle ENC_Compare

OFF &0
e} a1

Dene[—
o [ THaxis
1000000 [ HPesitien
4] DutputEnable

s} I* Interruptiap

Busy|
Commandihorted

T LT

CFF
1a%o000

Maz
D30

Error|
ErrorID

12.6.6 Continuous Comparison Instruction

Instruction ENC_StepCompare can compare the encoder axis with unit distances continuously. When the
comparison is completed, the completion signal is output.

W‘
—— - nable ENC_StepCempare
o [ Haxis Dene— OFF n7o
0.000000 [ HstartPosition Busy— o n7
10000000 [ |EndPesition Positien— 100.0000 D40
100.0000 [ step ComAbort—| | [
o [ HoutputPnable Error— OFF n7z
0 Hinterruptitan FrrorIDl— 1680000 D45

o  When StartPosition <EndPosition, Step> 0, the encoder axis position is compared from StartPosition.
When the comparison value is equal, the comparison position automatically increases the Step
distance to start the next comparison, until the comparison position is greater than EndPosition, then
the comparison is completed, and the completion signal is output. The current comparison value keeps
the last comparison parameter.

o  When StartPosition > EndPosition, Step <0, the encoder axis position is compared from StartPosition.
When the comparison value is equal, the comparison position automatically increases the Step
distance to start the next comparison, until the comparison position is greater than EndPosition, then
the comparison is completed, and the completion signal is output. The current comparison value keeps
the last comparison parameter.

StartPosition

EndPosition
] | |

Comparison position

| Ll
[ L
Step Step Step

RN 0

Done
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12.6.7 Array Comparison Instruction

Enc_ArrayCompare can realize continuous comparison between encoder axis and array at multiple
positions. When Enable is valid, the encoder axis position starts comparison from the first position of the
array, and after the comparison result is equal, the next position value of the array will be compared. Until
the last comparison position is compared, a completion signal is output.

W‘
— i Bnable ENC_ArrayConpare
Donef— OFF u80
o [ Haxis Busy[— on na1
ar[0] 1000, 000 —nrray index[—  16#0000 D50
4 [ Heize Connandiberted— ]
o [ HMoutputEnable Error[— OFF nsz
4} Hrnterruptitap FErrorID[—  18#0000 a2

e  "mArray" in the instruction sets the array to be compared. For example, to define the array Ar[10]; If the
comparison starts from Array 0, fill in Ar[0], and if the comparison starts from Array 2, fill in Ar[2].

e In the instruction, "Size" sets the array length (the maximum value is 100). After the comparison of all
array positions set by the array length is completed, the completion signal is continuously output and
the continuous comparison of multiple positions is completed.

®  The output parameter "Index" represents the number of completed comparisons.

PO P1 Pn

2 2 P

Done

Comparison position

12.6.8 Hardware Comparison Output of Encoder Axis

The comparison instructions Enc_Compare, Enc_StepCompare and Enc_ArrayCompare all have hardware
comparison output function. Setting OutputEnable to 1 can output the corresponding hardware associated
when the comparison results are equal.

Take Enc_StepCompare as an example:

Step1l Configure the relevant configuration of the encoder axis hardware comparison output in the system
configuration.

Dconpare ot Ens ke [ s

Input Terminal: | yoo w Urit: (@ ms (IPluse

Compare Output Set

Step2 In Enc_StepCompare, the hardware comparison output function is enabled, and OutputEnable is

setto 1.
] 0 :n?gglg EHC_StepConpare Done[— OFF w70
0.000000 [ |StartPosition Busy[— vl u7L
10000.00 [ |{EndPosition Position—  100. 0000 D40
00,0000 [ step Combort— ][]
1 [ outputEnable Error[— OFF w72
0 HInterruptilap ErrorID[— 16800 D45
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100 200 10000
| | |

Comparison position

NERER.

T=0. 1%10=1ms T=0. 1%10=1ms T=0. 1%10=1ms

M
Done I

12.6.9 Encoder Axis Comparison Interrupt
Enc_Compare, Enc_StepCompare and Enc_ArrayCompare all have interrupt service function. Set Interrupt
to 1-16 (0: Not used), execute the corresponding interrupt service function.
Take Enc_Compare as an example:

Step1l Configure the interrupt service function (INT_1) in the system configuration.

INT_1 b4
Tl A Pesfered Aatemmmt

Frogram mame: INT_1 suthor: I:I Interrupt mumber Interrupt ™ Interrupt program Interrupt nw
Interrupt event: [Tnput conpare interrupt 1 (interrup] [ .. o Hot set haris_1 .

4 ¥4 input hxis 1 1
Program desoription 5 H5 input Axis_1 z

& 16 input hxiz 1 3

T X7 input

12 ¥4 input

13 ¥6 input

14 ¥6 input

15 U7 input

O Cancel ] Input con

17 Input com

18 Input com

19 Input com

20 Input com

21 Input com

22 Input com

23 Irput com ¥

< > < >

Current Caneel

Step2 Write interrupt service function (INT_1).

LEUUgIngiLy)  TUUI) O WITIUWINY ] FIEIp )
§_D\»1A|N Egaxis 0 |[T INT1
|1
MO
— N — SET 10 ]
Firning monitori
Iz bit

Step3 Configure the corresponding Interrupt number for "Interrupt"” in the instruction ENC_Compare and

start IE.
H401
Enable ENC_Compare
Done— OFF N&0
o [ Haxis Busy[— on el
10000, Qi) l:l—l:‘osition Connandiber ted— |
a I:l_OutputEnable Error[— OFF na2
1 [ HInternmtMap ErrorID—  18HOO0O D30
H500
—,— EI ]

Step4 When the encoder position value is equal to the comparison value, the interrupt service function
INT_1is triggered to light up YO.
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12.6.10 Modify the Gear Ratio of Encoder Axis

The instruction "Enc_SetUnit" can modify the electronic gear configuration of the axis in the system
configuration parameters. Activate Enable, configure relevant parameters (PlusePerCycle: number of pulses
per revolution of motor, DisPerCycle: actual distance per revolution, Numerator: the numerator of gear ratio,
Denominator: the denominator of gear ratio).

W‘
— . Enable BNC_Setlnit
o [ Haxis Donef— on N30
10000 [ PlusePerCycle Busy|[— OFF ns1
1000000 [ ]-DisPerCycle Connandborted—] |
1 [ HHmumerator Error{— OFF nez
z [::::::::::::f—Denotinator ErrorIDf—  1&#0O000 D60

Corresponding system configuration parameters:

Basic setting Transmission Ratio:

- ) The number of pulses for one revolution of the encoder: | 10000
Transmission ratic

Mo Gearbox
Mode setting O

The amount of movement for one revolution of the table: 10

(®) with Gearbox

The amount of movement for one revolution of the table: | Lo |

Mumerator of gear ratio: | 1 |

Denominator of gear ratio: | 2 |

# Note: This instruction directly modifies the system configuration parameters. When fixed prior to
application, it is necessary to close other application instructions of the encoder axis. After closing, the
system parameters can be modified.

12.6.11 Modify Mode/Limit Value of Encoder Axis

The instruction "ENC_SetLineRotationMode" can modify the configuration associated with the mode in the
system configuration parameters. Enter the relevant configuration, and activate Enable control terminal.

N405

Enable ENC_SetLineRotatlonMode

o [ Txis

a l:'-LineRoTateMode Done[— ON 95

o [ HsoftLinitBnable Fusy|— OFF o6
10000, 00 [::::::::::::F*Plimit Comnandiborted/—] |
o.000000 [ mlimit Errorf— OFF n97
360.0000 [ FRotation ErrorID—  1&#0000 D70
Parameter Definition

. 0: Linear mode

LingRotateMode )
1: Selection mode

0: Limit function disabled

1: Limit function enabled

SoftLimitEnable

Plimit Positive limit
Nlimit Negative limit
Rotation Periodic value
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Corresponding system configuration parameters:

Maode setting

Mode Set (®) Linear Mode () Rotation Mode

Software limit Enable
Posiive Max Value: | 1000.000 Unit  Megative Max value: |0.000 Unit

# Note: This instruction directly modifies the system configuration parameters. When fixed prior to
application, it is necessary to close other application instructions of the encoder axis. After closing, the
system parameters can be modified.
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13 Interpolation Function

13.1 Brief Introduction of Interpolation Function

13.1.1 Basic Introduction

Interpolation adopts space rectangular coordinate system, supports linear interpolation and plane arc
interpolation, and the interpolation function is realized by means of axis groups. Up to 8 axis groups can be
added at the same time, and each axis group can control up to 4 motion control axes (fieldbus servo axis or
local pulse axis), including X, Y and Z coordinate axes and an auxiliary axis.

When linear interpolation is adopted, the motion control axes of x, y and z coordinate axes move along the
coordinate axes, and the auxiliary axis moves along the straight line from the starting point to the end point.
The following schematic diagram illustrates two-axis linear interpolation:

y axis A
EndPoint (x2, y2)

StartPoint (x0, yO0)

X axis

When arc interpolation is adopted, one of XY axis plane, YZ axis plane and XZ axis plane can be selected for
arc interpolation. If other axes are configured in the axis group, the other axes will not act. The following
schematic diagram illustrates XY axis plane arc interpolation:

y axis A
EndPoint (x2, y2)

StartPoint (x0, y0) -~

X axis

13.1.2 Instruction List

The instruction list is as follows, and the specific parameters of the instruction are detailed in the Instruction
Manual.

Instruction Chinese Instruction Name

MC_Movelinear

Linear interpolation

MC_Movecircuar2D

Plane arcinterpolation

MC_GroupStop

Interpolation stop

MC_GrouplmmediateStop

Interpolation immediate stop

MC_GroupHalt

Interpolation halt

MC_GroupSetOverRide

Interpolation on-line speed regulation
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13.1.3 Upper Computer Axis Group Configuration Interface Configuration

Step1l Inthe PLC project, choose "Setting" > "AXISGROUP", right-click on "AXISGROUP" to select to add an

axis group, and then right-click on the axis group to open it, as shown in the following figure.

v @ Setting
» B System Block
B9 EXP-CARD
=g Expansion module confii
@ Electronic cam
> ij Mation control axes

v *; Axis group setting

Ny

Open
+x AXISGR Delete axis group
> 99 EtherCAT Copy axis group
COM1 Rename

Step2 On the "Basic setting" page of the axis group, configure the corresponding axis:

3 AXISGROUP
. . ”
{S} SingleMotion1 Basic setting
{S} test
{I } INT 1 Parameter setting Axis group 0
. L X axis Axis_0 ~
User C language Online monitoring
g Library ¥axis = =
> System variable table Zaxis Lizseprad b
» @ Global variable table Auxiliary axis Unassigned 2
v @ Setting

Step3 Configure the parameters for running in the "Parameter setting" field:

e The "Interrupt deceleration to zero" option is an interpolation option when interpolation

interrupts and reverse motion occurs after interruption.

If "Interrupt deceleration to zero" is chosen, the speed will first decelerate to zero as per the current
speed (the deceleration of the function block will be chosen first, and if it is too small, then the fault

deceleration will be used), and then accelerate to the target speed in reverse. If "Interrupt

deceleration to zero" is not chosen, the speed jumps directly to the opposite direction.

e  Here, "Axis group failure deceleration" refers to the deceleration used when

interpolation

judgment is wrong, and the maximum speed, acceleration and jerk of axis group will all limit

the interpolation.

e "Maximum number of axes in the axis group" refers to the number of axes configured in axis
group (only displayed, changed as per the axis configuration in the basic configuration).
3 AXISGROUP
. . ~
{S} SingleMotion1 Basic setting
{5} test [Jinterrupt deceleration to zero
Parameter setting
{I} INT_1 Axis group failure deceleration: 10000 Unit/s2
User C language Online monitaring
=a . Maximum number of axes in the axis group:
= Library
» System variable table Maximum speed of the axis group: 100 Unit/s

» @ Global variable table

v E:(j‘; Setting
» B System Block
89 exe-carp

Maximum acceleration of the axis group: 1000 Unitfs~2

iIINI

Maximum jerk of the axis group: Unitfs~3

=3 Expansion module confi
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13.1.4 Online Monitoring

On the "Online monitoring" page, observe the online parameters of axis groups, which are divided into
single axis monitoring in the upper part of axis groups and axis group monitoring in the lower part.

F3AXISGROUP

{5} singleMotiont ~

{5} test
Parameter setti
{1} 12 arameter seting X axis ¥ axis 7 ais

Basic setting
Online monitoring

Auxilary axis

User € language
S vbrary
. System variable table
» (83 Global variable table
v G2 Setting
» [m) System Block
82 exp-carp

Online menitoring Status

Error code

Setting positon | 0
Feedback positon |
Setting speed

Feedbackspeed |0

82 expansion module confi A group
[ Erectronic cam
X Status o Error cods
> ij Motion control axes
. . Setting speed |0 Remaining distance O
v $B8 Ads group setting <
X Center a ¥ center
$, AXISGROUP
Z center 0 Radius

$, AXISGROUP-1

» B EthercaT

Initial angle

Name Parameter Parameter description
0: The axis is not enabled
1: The axis is in fault condition
2: The axis calls stop module
3: The axis is enabled successfully
State L . .
4: The axis is in a point motion state
5: The axis is in continuous motion
) 6: The axis is in the homing state
5'”?'6 7: The axis is in synchronous motion or axis group motion state
axis Faultcode |Notenabled
Set position |Instruction position of controller
Feed.b.ack Servo feedback position
position
Set velocity |Instruction speed of controller
Feedback Servo feedback speed
speed
1: Thereis an axis in the disable state in the axis group
2: There is an axis in the single axis stop state in the axis group
3: There is an axis in the homing state in the axis group
4: There is an axis in the single axis or master-slave axes motion state in
State the axis group -~ . .
5: There is an axis in the error state in the axis group
6: All axes in the axis group are enabled
) 7: MC_GroupStop or MC_GrouplmmediateStop is called
Axis 8: The function block of the axis group is pulled up and successfully
group enters this state
Fault code |Axis group error code
Setvelocity |Instruction resultant velocity
Remaining . . .
. Target resultant distance minus current resultant distance
distance
X center Arc interpolation mode, X axis coordinates of the center of the circle
Y center Arc interpolation mode, Y axis coordinates of the center of the circle
Z center Arc interpolation mode, Z axis coordinates of the center of the circle
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Name Parameter Parameter description

Radius Arc interpolation mode, arc radius

The initial angle at which a circle is drawn is the angle between the
Initial angle |starting tangent direction and the X axis, which is positive
counterclockwise and negative clockwise

13.2 Interpolation Operation

13.2.1 Basic Introduction

Before creating an axis group, a single axis shall be created and configured (refer to the introduction in the
single axis section), and then the relevant parameters of the axis group shall be configured referring to
section "13.1.3 Upper Computer Axis Group Configuration Interface Configuration".

13.2.2 State Machine of Axis Group

The state of the axis group is related to the single-axis state, and the initial state is Grouplnit. Update the axis
group status in the following three situations:

e Intheinitial state, check the status of the update axis group.

e If the axis group status is GroupErrorStop or SingleDisabled, check until the axis group status is
updated to GroupStandStill when all the axes in the axis group are enabled.

®  FEach time the axis group module is pulled high, the state machine of the single axis is checked to switch
the state machine of the axis group.

There are nine cases of axis group state machines:

Status
Axis Group Status Status Description
. Code .
Grouplnit 0 Initial value
SingleDisabled 1 There is an axis in the disable state in the axis group
SingleStop 5 There is an axis in the single axis stop state in the axis
group
SingleHoming 3 There is an axis in the homing state in the axis group
. . There is an axis in the single axis or master-slave axes
SingleMotion 4 . . .
motion state in the axis group
GroupErrorStop 5 There is an axis in the error state in the axis group
GroupStandstill 6 All axes in the axis group are enabled
GroupStopping 7 Axis Group Stop or Axis Group Immediate Stop is called
The function block of th i i lled d
GroupSynchronizeMotion 8 e function bloc 9 e axis group is pulled up an
successfully enters this state

13.2.3 Axle Group Enable and Reset

The premise of axis group enable is that every single axis in the axis group is enabled, which can be
completed by calling the MC_Power module of single axis; Similarly, every single axis needs to be reset
before the axis group can be reset, which can be completed by calling the MC_Reset module of single axis. If
every single axis in an axis group is switched to the Standstill state, the axis group state automatically
switches to the GroupStandsStill state. The following figure shows an example of use:
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13.2.4 Linear Interpolation

Please use it with the explanation of instruction parameters in the Instruction Manual for the first time.

[ MAIN E§AXISGROUP

H

HO

i

4

T

LK)

1
M
11 Enable MC_Fower
Status—H4
Busy—E
Error—MB
0—hxis ErrorID—ID0
M
11 Enable MC_Fower
Statee ]
By ]
Breor L]
1—hxis= ErrorID-:l
M
L1 Enable MC_Fower
Statee— ]
By ]
Brror L]
2—hxis ErrorID —|:|
Mo
L1 Enable MC_Fower
States— ]
Busyo |
Brror ]
I—hxis ErrorIl —|:|
Mioo
i Execute MC_Reset
Done[—M104
Busy{ ]
B ]
O—jhxis ErrorID —|:|
Mioo
I Execute MC_Reset
Do ]
Busy{ ]
L
l—hxis ErrorID-|:|
Mioo
P IExecute MC_Reset
Do ]
Busy ]
B ]
2—fhxis ErrorID —|:|
Mioo
P IExecute MC_Reset
Dome ]
Busyl ]
B ]
3—{hxis ErrorID —|:|

Linear interpolation calls the instruction MC_Movelinear. Before running it, please make sure that the
panels of "AXISGROUP-Basic setting" and "AXISGROUP-Basic setting" are configured, and all axes in the axis

group are in the StandStill state.

The following figure is an example, where the rising edge will set the coordinate positions (X-axis, Y-axis,

Z-axis, auxiliary axis) to (1000, 1000, 1000, 1000).
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200

i e N TFLT 1000 D200 ] x-axis target position
DELT 1000 202 ] y-axis target position
TFLT 1000 T204 ] z—axis target position
TFLT 1000 1206 ] auxiliary axis target position
TFLT 50 1210 ]
DFLT 100 D212 1
DFLT 100 D214 1
TELT 0 1216 ]
oY 0 1218 ]
oY [ 1220 ]
oY [ 222 ]
nz00
5 MC_MoveLinear
Exscute
0— AstesGronp
I200—Fosition
1210—Velocity
1212— Acoeleration Done —H201
I214—Deceleration Busy —HE02
D1216— Jerk hotive —E203
D218— AbsRelMode Conmandtbor ted —HZ04
220— Bufferfode Error —E05
D222— Transi ti onMode ErrorTD —1224

Note: The parameter "Position" of MC_MovelLinear is an array of length 4 with members of REAL type. The
data length of D200 - D201 is also of REAL type, so you only need to assign the X-axis target value of 1000 to
D200. Similarly, the Y-axis target value is assigned to D202, the Z-axis target value is assigned to D204, and
the auxiliary axis target value is assigned to D206. At the same time, the next parameter "Velocity" should be
allocated from the memory segment after D208.

13.2.5 Plane Arc Interpolation

Please use it with the explanation of instruction parameters in the Instruction Manual for the first time.

Linear interpolation calls the instruction MC_MoveCircular2D. Before running it, please make sure that the
panels of "AXISGROUP-Basic setting" and "AXISGROUP-Basic setting" are configured, and all axes in the axis
group are in the StandStill state.

The following figure shows an example of use. The X-axis and Y-axis are selected to draw a circle in the
radius mode (CircMode=2), the radius is set to 100 (AuxPoint [0] = 100), and 100 > 0, so the major arc is
selected to draw a circle (the central angle is greater than 180°). PathChoice uses the default value
(clockwise), and the end position is (0,0). The starting position is the current axis position (100,-100).

n240 - . .
| Y { v ] D230 1 0:Select x—axis and y-axis
1 L 2 nz3z 1 2:Set to radius mode
1 TFLT 100 1234 1 Auxiliary point positionl
Iy TFLT i 236 1 Auxiliary point positionZ
i TFLT 0 D236 1 End point positionl
1 TIFLT a 0240 1 End point position2
n240

1} MC_MoveCircul ar2Dl
Execute

O— st = op
1230—Cirecdnes
1232—CirdMods
I234—huxPoint
I238—EndPsint
242 —Pathihoi oe
Ted4—Velosity

I246—hoceleration Tlone —1241
Iz46—Deceleration Fusy —242
DZ60— Jerk hotive —ME4S
1252— AbsRelMode Commandiborted —M244
1254—BufferMode Error —M245

DZ56—TransitiorMode

ErrorID —DZ55

202502 (V1.2)

179



TS600 Series Programmable Logic Controller Programming and Application Manual

Interpolation Function

According to the given parameters, the planning trajectory is as follows:

Use radius mode:
major arc
clockwise

A radius of 100

y axis A

EndPoint (0, 0)

13.2.6 Axis Group Halt

X axis

J StartPoint (100, -100)

The axis group calls MC_GroupHalt for halt. Only when the current axis group state is in the GroupStandstill
or GroupSynchronizeMotion state can MC_GroupHalt be enabled successfully. When finished, the axis group

status is set to GroupStandStill.

The example of use is shown in the following figure.

M340

| | {4 { IFLT =) D340 1
L TFLT 500 1342 ]
M340
it Execute MC_GroupHalt
Done—M341
Busy—iEd2
Aotive—M343
O—|AxesGroup Commandibor ted —M544
D340—Deceleration Error—M3d5
D342— Terk ErrorID—D344

Note: MC_GroupHalt can be pulled up again to interrupt itself and will execute according to the latest
module parameters. When multiple MC_GroupHalt function blocks run with the same axis, the latter
function block will interrupt the previous module and the previous one will be displayed as being

interrupted.

13.2.7 Axis Group Stop

The axis group calls MC_GroupStop for halt. Only when the current axis group state is in the GroupStandstill
or GroupSynchronizeMotion state can MC_GroupStop be enabled successfully. When pulled up successfully,
the axis group status is set to GroupStopping.

The example of use is shown in the following figure.

M310
it {+1 { DFLT 1000 o310 ]
M310
it {+1 { DFLT 1000 D312 ]
M3i0
] 1
Execute MC_GroupStep
Done—M311
Busy—M312
hotive[—M3l3
O—jAxe =Gy oup Commandibhor ted—M314
D310—Deceleration Error—M316
D31Z2—Terk ErrorID—TD314
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Note:

® You need to pull the function block low to clear the GroupStopping state and switch to the
GroupStandsStill state. GroupStop can interrupt the running GroupHalt, but it cannot interrupt

GrouplmmediateStop.

e MC_GroupStop can be pulled up again to interrupt itself, but when multiple MC_GroupStop run with
the same axis, the first MC_GroupStop that is successfully pulled up is valid, and the latter will report an

error.

13.2.8 Axis Group Immediate Stop

The axis group calls MC_GrouplmmediateStop for halt. Only when the current axis group state is in the
GroupStandsStill or GroupSynchronizeMotion state can MC_GrouplmmediateStop be enabled successfully.
When pulled up successfully, the axis group status is set to GroupStopping.

The example of use is shown in the following figure.

Maz0

Note:

Execute

e =Gy oup

MC_GroupImmediateStop

Tone
Busy|
Error
ErrorID

—H321
—azz
323
—D3z0

e If you need to pull the function block low to clear the GroupStopping state and switch to the
GroupStandsStill state. MC_GrouplmmediateStop can interrupt the running GroupStop, GroupHalt.

® MC_GrouplmmediateStop cannot be pulled up again to interrupt itself. When multiple blocks call the
same axis group, only the first block takes effect, and the following ones will report an error.

13.2.9 Axle Set Speed regulation

The axis group calls "MC_GroupSetOverRide" for speed regulation, and if the current axis group status is
GroupStandStill or GroupSynchronizeMotion, the module can complete the output of Done signal. After
being pulled up successfully, the current interpolation speed will change to the target speed of speed
regulation. If the parameter value of MC_GroupSetOverRide is modified online, the interpolation speed will
change in real time. If MC_GroupSetOverRide is pulled down, the original interpolation speed will be

restored.

The example of use is shown in the following figure.

Ma00
1
1t

0—]
D300—
Ti0E—
Ti304—

Execute

hoce=Gr oup
Velool ty
hoceleration

Terl:

MC_GroupSetlverride

Done

Busy

hotive
Commandiborted
Error

ErrorID

301
—E0z
303
304
—E08
L3068

Note: At present, when multiple function blocks of MC_GroupSetOverRide call an axis group number, only
the first block takes effect, and the later ones will report an error.
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13.2.10 Axis Group Interrupt Mechanism

The interruption mechanism of axis group is that the resultant speed is unchanged after interrupt, while the
speed of single axis may jump to a certain extent. Here, a linear interpolation is taken as an example to
illustrate.

1. Default: The resultant speed is unchanged. If the resultant speed direction changes, a single-axis speed
jump occurs:

X-axis speed
) T time
y-axis speed
>
resultant speed T time
y-axis position time
Planar trajectory map
>
To T T X-axis position

Note: At time T1, the linear interpolation was interrupted, and it can be seen that there was no jump in the
"resultant speed” at T1;At T1, both the "x-axis speed" and "y-axis speed" experienced a jump. If a

single axis needs to undergo reverse motion, Then the speed of the axis will undergo a reverse jump from
positive to negative.

2. Inthe case where the single axis moves in reverse after interruption, a switch "Interrupt deceleration to
zero" is provided in the "AXISGROUP>Parameter setting" panel. After the user selects this option, the
single axis speed will be decelerated to zero first during interruption, and then it will be accelerated to
the new target speed in reverse:

x-axis speed
(positive and negative) !

. : ' time

y-axis speed ! !
(positive and negative) 4 AN

E time
resultant speed ,
(absolute value) :

>
time

y-axis position

Planar trajectory map

x-axis position

Note: At time T1, the function block needs to be pulled up again to interrupt itself, which is point B,

and the y-axis needs to run in the opposite direction because the "interrupt deceleration to zero"

is selected. Here, the y-axis and x-axis first decelerate to zero together (as shown by the dashed arrow
between T1 and T2), then accelerate from T2 to the new target position, so that there is no speed jump
during the speed change process.
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14 Electronic Cam Function

14.1 Brief Introduction of Electronic Cam

The electronic cam essentially indicates the movement of the axis following the master axis, and the
movement relationship between the master and the slave axes can be expressed by the key point data of
the cam table or the electronic gear ratio.

® The electronic cam table can be used to establish the data of up to 361 key points. With the electronic
gear ratio, there is only a fixed proportional relationship between the master and slave axes.

o If electronic gears are used, only the numerator and denominator of electronic gear ratio need to be set
instead of the cam table data. If electronic cam is used, it is necessary to set the data of electronic cam
table first.

e The programming software can configure up to 16 cam tables, and 8 electronic cams can be used at the
same time in the program, and each cam table has up to 361 key points.

® Inthe process of cam execution, the cam table is switched online by instruction trigger.

14.2 Software Configuration

14.2.1 Overview

Choose "Project manager" > "Setting", and right-click on "Electronic cam" to add the electronic cam table.

v @D English(Ts635)
> { } Program block
E Library
> E] System variable table
> @ Global variable table

v @ Setting
> @ System Block
89 exp-cARD

=g Expansion module config
v gi Electronic cam

@ Cam0
@ Cam1

The left side of the cam table interface is a parameter point editing area, and the right side is a graphic
editing area.
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Distance
Master Length: Epest 3o
T
288
124
Waster Poz|Slave Posi|Speed [Shape  |Insert|Delstid 72
1 0.00 0,00 Linesr e
2 5000 36000 0.00 Five time| + o
2
3% 72 108 144 180 218 262 238 334 380
Speed ratio
|
15
11
038
04
00
E3 72 108 144 180 216 262 238 334 3860
Acceleration ratio
001
< > 0.00
Cancel 001
% 2 108 144 180 216 252 238 334 380

14.2.2 Cam Node Setting

Users can set cam nodes in the parameter point editing area according to application requirements.

By clicking "+" in the insert option you can add a cam node data and edit the related data. You can also
select the specified node data and click "-" in the delete option to delete the node.

Master length: ||360.00 Export file

Set the maximum phase of the master

Slare range: |~500.00 | —[500.00 Inport Eile
Master Pos|3lave Posi|Speed Shape Insert |Deletic
] 000 0.00 0.00|Linear
2 350. 00 360,00 0.00Five time| <+

# Note:
e  The master axis position and slave axis position of the first point default to 0 and cannot be changed.
e The master axis phase is arranged in ascending order.

® The last point of the master axis determines the maximum period of the master axis, so there is no
need to set the period separately.

14.2.3 Cam Curve Setting

Users can set cam curves in the graphic editing area according to the actual application requirements,
including position, speed ratio and acceleration ratio curves.
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Distance

36 72 108 144 130 318 252 383 B 360

Speed ratio

3% 72 108 144 180 216 252 288 324 360

Acceleration ratio

# Note:

® The position curve moves the key points of the cam up and down, left and right, the speed ratio curve
can only move up and down, and the acceleration ratio curve is not allowed to be changed.

o The last point is only allowed to be dragged up and down. If you need to change the size left and right,
you can manually modify the master axis length.

® Inthe three coordinate systems, click on the line segment of two key points in any coordinate, and the
line segment of two key points in the three coordinate systems is displayed in bold.

14.2.4 Import and Export

A single cam table can be exported/imported.

Choose the specified electronic cam, click export file, import file to import/export electronic cam in "txt" file
format.

Master length: |360.00
Slave rangs: |-500.00 | — 500,00 |

14.2.5 Call Instruction

Every time a user builds a cam table, the software background will assign a system variable to represent the
cam table. The status of cam table can be monitored in PLC program and can be used as the parameter of
MC_Camln and other instructions.

Mo
|} MC_CamIn
Execute
fxis_O—Master
Axis_1—Slave
0—CamTable
—Period
—StartMode
—StartPosition InSync —
—MasterStartDistance InCam —|
[ }MasterScaling EndofProfile— |
|:|— SlaveScaling Busy —|:|
—MasterOffset Active —
—5lavelffset CommandAbor ted —
I:l—keference'fype Error—:l
[ }BufferMode ErrerID—| |
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14.3 State Machine

MC_MovelLinear
MC_MoveCircular2D
MC_MoveCircular3D
MC_Camin
MC_Gearin
MC_GearlnPos
MC_CombineAxes

MC_CamOut
MC_GearOut
MC_MoveAbsolute
MC_MoveRelative
MC_Halt
MC_MoveFeed
MC_MoveBuffer

e

SyncMotion
MC_Syn

MC_Jog

Contint

MC_MoveVelovity
MC_MoveVelocityCSV

cMoveVelocity

MC_TorqueControl
MC_SyncTorqueControl

Di otion

MC_Imme|
MC_Stop

fliateStop

\ Position
\complete

MC_Home

Homing

The state machine is described as follows:

ErrorStop —1—

Disabled

Function description

State
Disabled Disabled state
ErrorStop Fault stop state
Standstill Enabled state
Homing State of returning to home
Stopping Stopped state

Discrete Motion Discrete motion state

Continuous Motion Continuous motion state

Synchronized Motion | Synchronized motion state

Conversion Condition

the graphic block is OFF

Conversion

1 When the fault detection logic of the axis detects a fault, it immediately
switches to this state.

2 When the axis has no fault and MC_Power energy flow is OFF

3 When MC_Reset is called to reset axis failure and MC_Power energy flow
is OFF

4 When MC_Reset is called to reset axis failure and MC_Power energy flow
is ON

5 When MC_Power energy flow is ON and the output flag Status is ON

6 When MC_Stop(MC_ImmediateStop).Done=ON and the energy flow of
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14.4 Electronic Cam Operation

14.4.1 Gear Action

14.4.1.1 Basic Block Diagram

Set in ReferenceType

Command
Velocity

Gear function

Feedback
Velocity

Numerator/
denominator

14.4.1.2 Function Description

The types of gear action master axis and slave axes are as follows:

Master axis: fieldbus servo axis, local pulse axis, local encoder axis

Slave axis: fieldbus servo axis, local pulse axis

Gear action function description:

1.
2.

6.

Command
position

Gear action is started by MC_Gearln instruction and unsynchronized by MC_GearOut instruction.

After the action is started, the speed obtained by multiplying the master axis speed by the gear ratio is
taken as the target speed, and the acceleration and deceleration operation is carried out on the slave

axis.

Before reaching the target speed, the phase is called Catching Phase, and after reaching it, the phase is

called InGear Phase.

Gear action is executed by setting the gear ratio between master and slave axes.

When the gear ratio is positive, the slave axis runs in the same direction with the master axis; When it is
negative, the slave axis runs in the opposite direction of the master axis.

Please refer to the instruction MC_Gearln in the Instruction Manual for details.

14.4.1.3 Example

Establish two new fieldbus servo axes, and the second axis perform gear action following the first axis at the
gear ratio of 1:1.

The operating steps are as follows:

The operating steps are as follows:

Step 1

slave axis.

In the new project, establish two fieldbus servo axes, one is the master axis and the other is the

Of the two fieldbus servo axes, Axis_0 is the master axis and Axis_1 is the slave axis.

In both servo drivers, bind INVT_DA200_171 to Axis_0 and INVT_DA200_171_1 to Axis_1.
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v iﬁ Motion control axes

|

'x Axis_1

+g Axis group setting

v ¥ Ethercar

m INVT_DA200 262
m INVT_DA200_262-1

Step2 Call MC_Power to control the enable of the master axis and slave axis.

Mo
{ | Enable MC_Fower

Enable Control
Status —2
AXTS_0 Enable. ..

Euzy—3
Error —H4

0—Axis ErrorID —DO

Enable MC_Fower

Status —ih
AXTS_1 Enable. ..

Euzy—M6

Error —H7

1—#hxis ErrorIDl —D2

Step3 Call MC_Jog to control the forward and reverse motion of the master axis.

Mz
| | Enable MC_Joz
Fpindle Joz Ensab
e
0—hxis
ME— JogForward
Spindle Jog E. ..
M3— JogBackward Bu=y—M11
Joz Forward o, .. In progress
D4—V¥eloci ty fhotive —M1Z2

Effective exe. ..

l:'—ﬁ\cceleration Commandiborted —M13

Execute inter. ..

I:'—Decerlation Errer —M14
Error flag
I:'—_]'er]{ ErrorID—D5
& -

Step4 Call MC_Gearln to execute the gear following action at the gear ratio of 1:1.
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Mg
|

1T Execute NMC_GearIn

O0—Master
1—Slare

D40—ERati olumer ator
Gear ratio mo. ..
D4Z2—Ratiolenominator
Gear ratio de. ..
Ddd4— hocel eration
hoceleration
Dd6—Tecel eration
Deceleration
D4G— Terk
Inorease speed

D50—EReferenceType
Follow speed ...

Step5 Call MC_GearOut to touch the gear action.

M40

Trigger gear out

0—5lave

D56— Terk

55— OutMade

14.4.2 Cam Action

Inizear —E0
Eeaching the ...
Euzy —31
In progress
hotive —M3Z
Effective exe. ..
Commandibor ted —M33
Execute inter. ..
Error —34
Error flag
ErrorIll —D52
ErrorID

Execute MC_GearOut

Dlone —35
Executien com. ..
Buszy—M36
In progress
hotive —M37
Effective exe. ..

DE4—Deceleration Commandbborted —M35

Execute inter. ..
Error —35
Error flas
ErrorID—IE0
ErrorID

Cam action means that the slave axis moves synchronously with the position of the master axis according to

the cam table

14.4.2.1 Basic Block Diagram

Set in ReferenceType

| Command

Cam motion
Feedback
position
¥» CAM operation
Command
position

14.4.2.2 Function Description

position

The master axis and slave axis types applicable to cam action are as follows:

® Master axis: fieldbus servo axis, local pulse axis and local encoder axis.

® Slave axis: fieldbus servo axis, local pulse axis.

1. Start the cam action or change the cam table through MC_Camlin, and cancel cam action with

MC_CamOut.
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2. Thetypical cam structure is shown in the following figure. The master axis rotates periodically, and the
slave axis reciprocates in one direction under the control of the master axis.

Master

Distance

Slave

The electronic cam just imitates this structure, where an axis is chosen as the master axis with the other axis
as the slave axis, and both of them move synchronously according to the set cam curve.

3.  Cam Curve
Dis i

Key point

Phase

4, Camtable

The cam table is a two-dimensional coordinate system, in which the abscissa represents the phase of the
master axis and the ordinate represents the displacement of the slave axis. Some key points are set in the

coordinate system, and each two key points are connected with set curves (such as straight lines and quintic
curves) to form a cam curve.

Phase Shift
0 0
80 30
160 50
240 20

360 0

# Note: Please refer to the instructions MC_CamlIn and MC_CamOut in the Instruction Manual for details.

14.4.2.3 Example

Axis_0 serves as the master axis of the cam, and Axis_1 serves as the slave axis that follows Axis_0 to perform
cam action.

The operating steps are as follows:

Stepl Create a new project, and establish two fieldbus servo axes, one as the master axis and one as the
slave axis.

Of the two fieldbus servo axes, AXIS_0 is the master axis and AXIS_1 is the slave axis.

In both servo drivers, bind INVT_DA200_171 to Axis_0 and INVT_DA200_171_1 to Axis_1.
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Step2 Create a new cam table.

v iﬁ Motion control axes

|

l" Axis_1

+g Axis group setting

v ¥ Ethercar

m INVT_DA200 262

m INVT_DA200_262-1

Step3 Call MC_Power to control the master and slave axes enable.

Erable Control

Step4 CallMC_Jogto control the forward and reverse operation of the master axis.

AXTS_0 Enable. ..

ATE_1 Enable. ..

Enable MC_Fower
Status —M2
Buzy—3
Error —H4
O—hxis ErrorID—I0
i e
Enable MC_Fower
Status —M5
Fusy—M6
Error —H7
1—hxis ErrorID —IZ
& e

Fpindle Jogz Enab
[l

Joz Forward o ..

Enable MC_Teg

O—hxis

ME—JozForward

Spindle Jog E. ..

M3— JogBackward Busy—11

I4—Velocity Aotive—MIZ

Effective exe. ..

I:'—Acceleration Commandiborted —M13

Execute inter...

l:'—]]ecerlation Error —M14

Error flag

l:'—_]'erk ErrorID—D6G

Step5 Call MC_Camin to perform the cam action.

In progress
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Mi5
{ |

Execute MC_CamIn

O0—Master
1—Slave
O0—CamTable

D8—Feriod
Repetitive pa. ..
I10—StartMode
Startup mods
D1Z—StartPosition
Starting posi.. .
D14—MasterStartDistance
Spindle track. ..
D16—MazterSealing
Spindle =zeali. ..
D13—ZlaveSealing
Seale facter ...
20— MasterOffzet
Spindle offset
D22—Slavelffset
Dffset from axis
D24—EReferenceType
Source of =pi...
26— EufferMode
Buffer mode

Step6 Call MC_CamOut to cancel the cam action.

MES

I | Execute

[Exit cam operati
OTL

1—Slave

D30—TDecel eration
Deceleration
32— Terk
Reduce zpeed
134— OutMode
Tncheck synch. .

14.4.3 Cam Table

14.4.3.1 Brief Introduction of Cam Table

MC_CamOut

InSymc —M16

Cam synchroni. ..

InCam —M17

Cam table mes. ..

EndofFrofile —M1G

Cam table cve. ..

Euzr—M19
In prograess
Aotive —MED

Effective exe. ..

CommandAbor ted —M21

Execute inter. ..

Error —M22
Error flag

ErrorID —D25

Done —24

Execution com.

Busy—H25
In prograess
Active —M26

Effective axe
Commandiborted —M27

Execute inter. ..

Error —25
Error flag

ErrorID—I38

ErrorIl

1. Inthe cam function module, a pair of data composed of master axis phase and slave axis displacement
is defined as cam data, and the combination of multiple cam data is defined as cam table.

2. The phase and displacement values of the cam data in the cam table are expressed as relative

quantities starting from the starting point "0.0".

3. Inthe cam action, the displacement of the slave axis is calculated according to the phase of the master
axis and the set curve type, so as to control the action of the slave axis.

4.  After creating the cam table through the cam editor of Auto Station Pro, the cam data in the cam table
can also be changed through MC_GenerateCamTable in the user program.
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14.4.3.2 Specification of Cam Table

When creating a cam table, the user should follow the following specifications:

Electronic Cam Function

supported

Item Description
Total number of cam key points
361
supported by each cam table
Total number of cam tables 16

Rules of switching cam table in cam

action

Call MC_Camiln to switch the cam table, which will take effect
on the next cam cycle

Read and write of cam data

View cam table status and key point data by system variables
under the name of cam table.

You can directly modify the cam key point data in the cam
table, and make the changes become effective through
MC_GenerateCamTable, and the cam will run according to the
new cam table in the next cam cycle.

14.4.3.3 Create a Cam Table

Cam table variables can only be created in the background. Every time a cam table is added in the
background, a cam table variable is created by default. And enter the ID number of the cam table for

CamTable.

v |4

v

v

160

ﬁ Motion control axes
f axso
'\ Axis_1
+g Axis group setting
§o Ethercar
m INVT_DA200_262
m INVT DA200 262-1
P CoM1
{p Com2

m Ethernetl
m Ethernet2

m EtherNet/IP

Cross-reference table

14.4.3.4 Switching Cam Table

M4

MC_CamIn
Execute
fxis_O—Master
Axis_l—Slave
0—CanTable
[ FPeriod
[ }-startiode
EstutPnsition InSync—M14
BMasterSlarlDistance InCam —H15
I:'—MlsterScaling EndofProfile —Mi6
[ Slavesealing pasy— ]
I:I—Masterﬂffset Active—l:l
Eslaveﬂffset CommandAbortedE
I:l—ﬂqferenve]'ype Error—':l
[ }-BufferMode ErrorID —D16
MC_CamOut
Execute
Done —¥15
s ]
#oeis_1—Slave Active —M16
D18—Deceleration Eommm&borted—:l
— .
[ 1-outode ErrorID—D15

In the process of cam execution, the cam table can be replaced by triggering MC_Camin. After that, the cam
table is in the buffer state, and the buffered cam table will take effect in the next cam cycle.

# Note: Only one cam table can be buffered. If multiple MC_Camlin instructions are repeated continuously,
the first triggered cam table will be overwritten by the later triggered cam table. The following two
instructions are shown:

Stepl M100 is triggered first. After the instruction detects that the cam parameters are set correctly,
M104(Busy) output becomes valid, Axis_1 will start moving according to the curve set by CAMO, and
M105(Active) output becomes valid. When M110 is triggered before the end of a cam cycle, the cam
table CAM1 is in a buffer state and the M113(Busy) output is active.

Step2 When Axis_1 finishes the first cam cycle, the first cam instruction is interrupted,
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M106(CommandAborted) output is valid, Axis_1 starts to move according to the cam curve set by

CAM1, and M114(Active) output is valid.
Mioo
— Executa MC_CamIn
O—Master
1—Slave
0—CamTable
[ Hperiod
2—Star tMode
|:|—Startl“osition InSyme—HM101
MazterStartDistance InlCam—M102
%:]MasterScaling EndefProfile—M103
I:'-Sla\reScaling Fusy—M104
|:|—|Masterﬂffset Active—M105
I:'-Slaveﬂffset Commandih or ted —M106
I:'-Re ferenceTupe Error—M107
:'-Bufferh[n de ErrorID —|:|
Mi10
— Exeoute MC_CamIn
O—Mazter
1—Slave
1—CamTable
[ Hperied
e—Star tMode
I:'-Startl’osition InSyne[—M110
MasterStartDiztance InCam—M111
%:]Mastersn:aling EndofProfile—Mi12
I:'-Sla\reScaling Buzy—M113
|:|—|Masterﬂffset fotive 114
I:'-Slaveﬂffset Commandibor ted—M11E
I:'-Re ferenceTupe Error[—MI1G
:l—ﬁufferh{o de ErrorID —|:|

14.4.3.5 Modify Cam Table Data

The cam data can be modified temporarily with the following methods:

Create a new cam node array in PLC program, and copy the values in the cam node array to the cam table
with MC_GenerateCamTable, which are executed in the next cam cycle.

Cam Table A Cam Table A
before replacement after replacement
Phase | Shift Phase Shift
0 0 0 0
50 40 30 40
90 60 70 80
130 30 100 120
200 0 240 200
0 360 0

Cam node array

created in PLC program

Through MC_Generate

CamTable copy

Phase Shift
0 0
30 40
70 80
100 120
240 200
360 0
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Examples are as follows:

&% Global variable table 1

Variable Hame Data Tvpe Initial Valu: Power Down [
- |
2
3 = CamNode _stru CAM_NOI 0O Ho Hold
4 = CamNode[0] stru CAM N0l 0 Ho Hold
B fPhase REAL 1] Ho Hold
] fDistance REAL 0 Ho Hold
7 fVel REAL 1] Ho Hold
8 fAce REAL 0 Ho Hold
9 iCurve INT 1] Ho Hold
10 # CamNode[1] _stru_CNﬂ_N.T Ho Hold
16 # CamNode[2] _stru_CAM_NO1 O Ho Hold
22 [# CamNode[3] _stru_CAM_NOI 0 Ho Hold
25 = CamNode[4] _stru_CAM_NO1 /0 Fo Hold
My
1} MC_GenerateCamTable
Execute
Done —M15
EndPointIndex —D20
ErrorNodePointIndex —D22
By
0—CanTable Active —M19
CamNode [D]—CanNode Commmdﬁborted—:
NodeHum— Hodelum Error —:I
Mode—Mode ErrorID —D24

# Note: The CamNodeNum above is used to specify the number of nodes in the cam table in the cam node
array created in the PLC program.

14.4.4 Master Axis Phase Compensation

Master axis phase compensation is to perform the phase compensation function to the running master axis
(viewed from the slave axis) which is executing instructions.

By starting MC_Phasing, the phase compensation of synchronization control instruction can be carried out.
MC_Phasing can specify parameters such as phase compensation amount, target velocity, acceleration, jerk

and so on.
Execute |
Done I |

1

Busy
[
Active |_|

[
.
| ! .

Master | | e

position B

viewed from | Actual master position

the slave side

A
|
|
|
!

| Compensation speed

I\

Master speed

Slave
position

L
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14.4.5 Motion Superposition

By calling MC_MoveSuperimPosed, the motion superposition function of the motion control axis is realized,
and the motion of the axis will not be interrupted during the motion superposition process.

Execute

Dore '

Busy |

CommandAbortad

Frim

Position ,—-/‘

A _+ Superimposed speed

Speed

L 4

14.4.6 How to Handle Axis Configuration Parameters in Cam or Gear

Parameter Setting Processing Method
The master-slave axes of cam and gear support the modification of
gear ratio, which is set in the "Transmission ratio" interface.

Gear ratio setting

e Cam and gear support soft limit in linear mode, and slow down
and stop after reaching the limit

e Cam and gear support hard limit in linear mode and circular mode,
and stop immediately after reaching the hard limit

When the instruction parameter input is abnormal, the slave axis will

Axis error deceleration switch to the fault state and will decelerate as per the fault

deceleration, and then enters the fault shutdown state

e Caminstructions are not limited by the maximum speed of axis

® The gear is limited by the maximum speed of the axis. After the
maximum speed of the gear exceeds the maximum speed limit, it
runs at the maximum speed.

Limit Processing

Speed limit

MC_Camln is not limited by the maximum acceleration

MC_Gearln, MC_CamOut and MC_GearOut are limited by the
maximum acceleration, and run at the maximum acceleration
(deceleration) beyond the maximum acceleration

Acceleration limit
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15 Memory Formula Management

15.1 Overview

Memory management includes custom variables and soft element variable memory management. By
obtaining variable memory data at a certain time as data basis for debugging and analysis, variable memory
data at a certain time can also be saved as formula data for debugging parameters of different processes or
formula parameters of multiple links of the same process.

Specific application scenarios are as follows:

When the program is abnormal, the current variable memory data can be obtained to analyze the
problem.

Multiple memory data parameters of variables at a certain time are obtained and saved as formula
parameter files for other machines to use (to be implemented).

Real-time monitoring of the current value of all data in the current variable table.
Synchronization of the variable memory data parameters at the current time to the initial value.

When commissioning different processes for a set of programs, different formulas of parameter data
can be saved (to be realized).

When commissioning different links of the same process, different sets of formula parameters can be
saved (to be realized).

15.2 Power-down Variable Keeping

15.2.1 Range of Power-down Variable Keeping

Soft elements M, S, D and R support power-down keeping of variables within a fixed range which cannot be
modified, as shown in the following table:

Element Type Name Range of Keeping
Auxili
M (0-32767) watiary M1000-M32767
relay
S (0-4095) Status relay S$1000-S4095
Word
D (0-32767) D1000-D32767
element
Word
R (0-32767) or R1000-R32767
element

Custom variable (internal private address, separated from Custom

Maximum 128Kk,
depending on user

non-power-down keeping custom variables) Variables !
settings

Custom variables can be set as power-down keeping or non-power-down keeping according to users' needs.
It supports users to keep up to 128k variables at power-down. The custom variables shown below

are selected as being kept or not being kept in the power-down keeping option.

(LD (P e

Variable Name Data Type Initial Valu| Power Down|Comments Element Ad|Current Valu|Walue 1
testl WORD 1 Held o

testd REAL 2.5 Held 0. 000000

testd WORD 0 Hold 0

tast? IHT 3 Ho Held 0
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15.2.2 Data Retention File Upload and Download

When you need to transfer the power-off retention data from one PLC to another, or when you need to save
the current power-off retention data, you can use the data retention file upload and download function.

Principle: The data of the power-off retention elements and custom retention variables can be uploaded
and saved as a file on the computer, and when re-downloaded, it will refresh the current values of the data
retention elements.

The operating steps are as follows:
Stepl Connect to the PLC through the Auto Station Pro host controller communication.

Step2 Select "Toolbar" >"PLC" >"PLC Data Hold File" > "Upload" in order.

) Ladder(l) [ PLC(P) | Debugging(D) Tool(T) Window(W) Help(H)

_ (3} RuniR) FS _
;l (®) stop(s) F6 m Q E

Reset(O)
- & Compile(C) Ctrl+F7 Ll .
B | o Compile all(A) F7 ] ' b
%) Upload (U)..

635) 14 | Download (D)... 8
1block | PLC Data Held File P Upload
| Program comparison(M) Download
1 Password setting(W)... [ 3

Step3 Choose an appropriate location to store the data retention file.

Save x
u j » This PC » Documents w [ Q) Search Documents y
Organize « Mew folder S o
“ Marmne - ~  Date modified Type

# Quick access

[ Desktop Mo items match your search.
; Downloads

|Z= Documents

&= Pictures

J‘J Music

m Videos

@ Onelrive

3 This PC

File name: | | w

Save as type: | DC(*.DC;) w

» Hide Folders Cancel

Step4 Use the PLC data retention file download function on another PLC.
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G N s L M A T A Y 1 1 4 1t
) [PLCP) | Tool(T)  Window(W) Help(H)
(5 RunR) F5
g @) s =) C
Reset(0)
#1 Compile(C) Crl+F7 1 .
= | Compile allia) 7 6d &
1) | Upload (U).. N E emamEm
6] & Download (D)... 8 —
61 = Variable Name
n PLC Data Hold File 3 Upload [
N Program comparison(M) \L‘Dadl
1 Password setting(W)... » testd
'1 PLC error message clear(l) test?
PLC element value clear(E)
d PLC program clear(P)
PLC log file clear
PLC format(F)
PLC log file
PLC Info(l)...
Vi PLC clock(K)...
1a PLC executable program package(d) b

15.3 Memory Management of Custom Variable Table

15.3.1 Expand and Fold Complex Type Variables

Custom variable table contains complex type variables, namely arrays and structs. The system supports
expanding and folding the sub-members of arrays and structs. Sub-members can only be edited for initial
value, comment and data value column, and the values in other columns cannot be edited.

& MAIN Global variable table 2 * Global variable table 1 *

Variable Hame Data Tupe Initial ¥alw|Fower Down | Comments Element Ad| Current Valw|Value 1
1 tesetd $ORD a Hold
2 tesetl BOOL 0] Ho Hold
3 Bl teset? N7 [5] OFF No Hold | test?
4 teset2[0] IHT 3 Ho Hold | static
5 teset2[1] IHT 4 Ho Hold | statiel
5 teset2[2] IHT 5 Ho Hold
T teset?[3] IHT [ Ho Hold
g tezet?[4] IHT 7 Ho Hold

15.3.2 Monitor Variables

The variable table supports the monitoring function. Click "Download and monitor" in the user project, and
the system will monitor all the variables displayed on the current variable table page without adding
additional variables to the monitoring table.

- Element Name Data Type Display Fo: Current Value New Value
- tesetd INT Decimal 16948
- ... |2 teset2 INT[5] Decimal
- teset2[0] INT Decimal 3
- teset2[1] INT Decimal 4
- teset2[2] INT Decimal 5
- teset2[3] INT Decimal 6
teset2[4] INT Decimal 7

15.3.3 Edit Variable Initializations and Comments

Users can edit the initial values and comments of each member data directly after expanding the variable
table, and can also define them in the program custom variable box, which is equivalent to each other.

202502 (V1.2) 199



TS600 Series Programmable Logic Controller Programming and Application Manual Memory Formula Management

Yariable Name Data Type Initial Valw|Fower Down|Comments Element Ad | Current Yalw| Value 1 Yalue 2
1 teseth REAL 3.5 Wo Hold |testd
z tesetd IHT 1] Held testd
3 tesetd WORD 0 Hold
4 tesetl BOOL 0] Fo Hold
3  teset? INT[E] (FF ¥o Hold | test?
[ teset2[0] IHT 3 Ho Hold | staticd
7 teset?[1] IHT 4 Fo Hold |staticl
g teset?[2] IHT g Yo Hold
9 tezet?[3] IHT 8 Ho Hold
10 teset?[4] IHT 7 ¥o Hold

15.3.4 Switch and Display Binary System

When managing the custom variable table, the user can switch to the display of decimal, binary and
hexadecimal.

Element Hame Data Tupe Display Fo: Cwrent Value Few Value
tesetd IHT Hexadecima | 1640
teset3 IHT Decimal 0
tesetl IHT Decimal 13
WORD Decimal

15.4 Memory Management of Soft Elements

15.4.1 Operation Interface

The soft element table contains two functions: comments and memory management, and the operation
interface is as shown in the following figure.

@ svsineo “MxvyMsTclpRZTC
Global variable tabl
'@ ©obal vanable table El Jump Data El - El BOOL ~ OBinary  ® Decimal O Hexadecim
=
o5 Struct
5o - s
Ho. Varisble Hame |Data Type Initial Value [Cwrent Value |[ADats Value L |[ JData Value 2 |[ JData Value 3 [ JData Value 4 |Comments,
Software element list i o BocL
C language global varie {|% o oo
(23 clobal variable table 1| |4 <] 500
13 X4 BOOL
(8] Global variable table 2 || = 0oL
. 7 b BOOL
O Setti
v Qs g ) x7 BO0L
» B System Block 9 110 BOOL
10 H11 BOOL
[=T°)
@0 EXP-CARD 11 nz BOOL
88 Expansion module confl [[12 a3 0oL
ag P 13 14 BOOL
@ Electronic cam 14 x5 BOOL
. 15 16 BOOL
ﬁ Motion control axes 6 7 BOOL
$2 4uis group setting 1w 20 BOOL
= 18 21 BOOL
al! EtherCAT 19 rzz BOOL
20 23 BOOL
= comt 21 iz4 BOOL
3 comz 22 X265 BOOL
23 ize BOOL
£ ethernett 24 et BOOL

1. Switching between soft elements can operate different soft element memories and comments.

2. Used to batch modify the data type of the current page, simply by entering the element numbers at the
beginning and end to be modified through two edit boxes respectively.

3. Select the data type to change in the drop-down box. For example, to switch to D element, enter 50 and
100 to indicate the data from D50 to D100, and then click the drop-down box to select REAL, then the
data type of D50, D52, D54 --- D100 is modified to REAL. (Note: REAL and DINT are 32 bits, so they need 2
elements).

4. Itis a jump function, for example, when switching to D element, enter 1000, click jump or press Enter,
and the page will automatically jump to the position of D999.

# Note: In all input boxes, for X and Y elements you can only input octal numbers, and only a 5-digit
number at maximum is allowed. If the input data exceeds the total number of elements, it will jump to
the last.

5. Itis to modify the display format of the data value column and the current value column. For example,
clicking the hexadecimal radio box will switch all data to hexadecimal display.
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15.4.2 Editing Rules for Data Types

1. Bit elements (X, Y, M, S, B) are only of BOOL type, and their data values can only be selected as
"ON/OFF".

2. Word element can be of three data types: INT, DINT and REAL, in which INT is 16 bits, DINT and REAL are
32 bits.

3. When the data type is 32 bits, it takes up 2 word elements, so after selecting REAL and DINT types, the
data value in the next row is automatically emptied, and the data type and data value columns are not
editable, and the data type columns in the previous row are not editable. When reading memory, the
data types are REAL and DINT, and the next row of data values is not read.
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16 Expansion Module

16.1 TS600 Series Host Local Expansion Module

16.1.1 Summary of Expansion Module

TS600 can have up to 16 local expansion modules, and access the local extension through module
configuration. The hardware configuration of TS600 connected to local expansion module is shown in the
following figure.

555 5% 55 55 55 ik
555 % 5% 5% % e o o F9:9%:
55% 5% 5% 5% 5% TE

&
I
=}
B
=
I
EEEERE=Er,

TS635 4AD 4DA APT ATC

The supported local expansion module models are shown in the following table:

Product Name Description
FL1001-1600DI 16-channel digital input module
FL1002-3200DlI 32-channel digital input module
FL2201-0008DR 8-channel digital relay output module
FL2102-0016DN 16-channel digital transistor output module-NPN
FL2002-0016DP 16-channel digital transistor output module-PNP
FL3003-4AD 4-channel analog input module
FL4003-4DA 4-channel analog output module
4-channel input thermal resistance temperature detection
FL3101-4PT
module
FL3201-4TC 4-channel thermocouple temperature detection module
FL2003-0032DP 32-point digital source output module
FL2103-0032DN 32-point digital sink output module
FL5005-1616DP 16-input and 16-output source module
FL5105-1616DN 16-input and 16-output sink module
FL6121-1EI-DF One-channel incremental differential input module
FL6112-2EI Two-channel incremental encoder input module
FL6002-2ES Two-channel absolute encoder input module
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16.1.2 Expansion Module System Variables

Name Data Description
type

_sExtModule.CfgNum INT User-configured module number
_sExtModule.ActNum INT Actually mounted module number
_sExtModule.sExtSlot[n].CfgType INT nth expansion module User-configured type
_sExtModule.sExtSlot[n].ActType INT nth expansion module Type of actual mount
_sExtModule.sExtSlot[n].Error BOOL |nth expansion module Error flag
_sExtModule.sExtSlot[n].Disable BOOL |nth expansion module Disable flag
_sExtModule.sExtSlot[n].SWVersion DINT | nth expansion module Software version
_sExtModule.sExtSlot[n].LGVersion DINT | nth expansion module Logic device version
® _sExtModule.ActNum gives feedback on how many expansion modules the user actually mounts.
® _sExtModule.sExtSlot[n].ActType feeds back what type each mounted module is.
® _sExtModule.sExtSlot[n].CfgType feeds back what type of module each user configures.

When configuration mismatches occur, you can check whether the actual mounted and the configured
ones are consistent.

® The _sExtModule.sExtSlot[n].Error variable feeds back warnings and errors in the module, and the
specific error types can be fed back from the system variable _sCurErrList.

16.1.3 Expansion Module Configuration

1. Double-click "Setting" > "Expansion module configuration" in Auto Station Pro.
» { } Pragram black

g Library

b System variable table

» @ Global variable table

— i:(."; Setting
> B System Block
EXP-CARD

Expansion module configuration

Electronic cam

Motion control axes
— Axis group setting
Vo Ethercar

comM1

Com2

m Ethernetl

m Ethernet2

£ etherNetip
» {:} Cross-reference table

x Element monitor table
Trace

2. Switch to the expansion module configuration interface, double-click the module on the right side to
automatically expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.
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= MAIN  fExpansion module i ion * 4 b x

+© ~right Expansion Module

© rLi001-16000

© ruiooz-32000

5 5555 © rL2201-00080r
g TEEEESE e _ e dicact © r2002-001600
‘ g % % g ’ﬁ-\“-ﬂ’.ﬁ.*’-‘_-‘ % §= © r2102-00160n
BT BT TT TS TH e © r3003-400
i g % g; gé g; gé © FLe003-4n
5% 5T 5% 55 5% TEEY © rustosaer
ﬁjﬁ jﬁ ﬁﬁ ﬁﬁ o FL3203-4TC

© rL2003-00320

TS635 4AD 4DA 4PT 4TC 4AD 4DA
© rL2103-00320n
1 2 3 4 5 6 7 8 9 10 11 121314 15 16 © ruso0s-161600
- ¥ FL5105-1616DN
2 N © ris105-16160
Slot No. Model No 10 Mapping = o FL6121-1EI-DF
© rsrizam
1 | FL3003-4AD |
2 FL4003~4DA v o EL6002-2ES

16.1.4 Expansion Module Configuration

16.1.4.1 Digital Input Module

The digital input modules include FL1001-1600DI and FL1002-3200DI. As local expansion modules, the
specific method to use is as follows:

Stepl In the module list, select the module you want to add, double-click the module to automatically
expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.

H MAIN ion module confi ion * 4 b x

v o Right Expansion Module

© FL1001-16000

: |

© FL1002-32000

m M
TS © rL2201-00080r
,‘;igii g © rL2002-00160p
S S o FL2102-0016DN
f:iiii:ﬁii‘ © FL3003-400
5% 5% © FLe003-40a
ﬁg‘é © rusiosaer
1a e on © ra20341c
TS635 1600 32000 © FL2003-00320
© ri2103-003208
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 © Fusoos-1s160p
e o © ris10s-16160N
STot No.|Model No 10 Mapping O rsrzr-teror
X0-X17; Yo-¥17 o FL6112-2EI
1 FL1001-1600D »XZD‘XZ?; X30-X37
2 FLI002-3200D | X40-X47: Y50-XS7: X60-X67; X70-X77 o FL6002-2ES

Step2 When the local digital input expansion module is connected to the main module, double-click the
module to pop up the module configuration interface, where you can configure the filter parameters
and 10 mapping according to the actual demand. If the mapping variable is not manually configured
by the user, the input X port number on the expansion module is followed by the X port number on
the main module or the previous digital input module, and is numbered in turn.
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Expansion Module 16000 pid

Parameter Setting 10 Mapping
Module enable

Fitter parameter 1 | 1000 = (10us)

Fitter parameter 2 | 1000 =| {1ous)

cancel
et

Expansion Module 1600D

Parameter Setting IO Mapping

Channel Data twpe |Component (Variablel mapping
CHO EBOOL XZ0
CH1 EBOOL x30

Gancel

#Note:

® Every 8 points in the input module share a filter parameter, the unit of this filter parameter is 10us, and
1,000 means 10ms.

® The subscript of the 10 mapping bit element needs to be a multiple of 010 (octal), for example, X20, X30,

X110.

Step3 You can program with mapped variables in your program.

16.1.4.2 Digital Output Module
The digital output modules include FL2201-0008DR, FL2102-0016DN, FL2002-0016DP, FL2103-0032DN and
FL2003-0032DP. As local expansion modules, the specific method to use is as follows:

In the module list, select the module you want to add, double-click the module to automatically

Step1
expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.
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2 MAIN B ion module & s PR

+© Fright Expansion Module
© ri1001-16000
© FL1002-32000

© FL2201-00080r

© rL2002-00160p
© r2102-00160N

© FL3003-420

© FLe003-40a
© rusi03-407
© rus203-41¢

© FL2003-003200

EEEEEFEEE
SEEEEEEEE

© rL2103-00320n

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 o FL5005-1616DP
""" v
FL5105-1616DN

. 5 (o]
STot No. |Model No. 10 Mappine = © rsrzr-teror
0 13635 X0-X17: Y0-¥17 o Fl6112-261
1 FL2201-0008IR | ¥20-Y27
2 FL2002-0016DF | ¥30-Y37; Y40-¥47 o o FL6002-2ES

Step2 When the local digital output expansion module is connected to the main module, double-click the
module to pop up the module configuration interface, where you can configure the module type,
post-stop output method and I0 mapping according to the actual demand. If the mapping variable
is not manually configured by the user, the input Y port number on the expansion module is
followed by the Y port number on the main module or the previous digital output module, and is
numbered in turn.

Expansion Module 0008DR X

Parameter Setting 10 Mapping

Module enable Module type  Relay type

Stop output mode

Channel |Output | Output Mode Output Fre DrGDdUWH seleetion—mode
oo [5itd | Drox

CHO Bitl Output hold

CHO Eit3 Output preset

CHO Bitd Output hold

CHO BitE Output hold

CHO Bité Output hold

CHO Bit7 Output hold
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Expansion Module 0008DR *

Parameter Setting 10 Mapping

Channel |Data type |Component (Variable) mapping
CHO BOOL Tz0

canc

# Note:

® The subscript of the IO mapping bit element needs to be a multiple of 010 (octal), for example, Y20, Y30,
Y110.

® After configuring the post-stop output mode, the PLC will output according to the configured STOP
output mode and STOP output preset value after entering the STOP state.

Step3 You can program with mapped variables in your program.
16.1.4.3 Analog Input Module

The analog input module includes FL3003-4AD. As local expansion modules, the specific method to use is as
follows:

Stepl In the module list, select the module you want to add, double-click the module to automatically
expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.

4 b X

v o Right Expansion Module
© rLi001-16000
© rL1002-32000

© rL2201-00080r

© rL2002-001600

© rL2102-00160n
© 3003200

o FL4003-4DA

© rzr03001
© risz0s-41c

© rL2003-003200

TS635
Lo © rL2105-00320n
‘12 3 4 5 & 7 8 9 10 11 12 13 14 15 16 © Fusoos-is16o
""" 4 FL5105-1616DN
. R (o]
STat Wo [Model Ho. 10 Mappine O rerzr1enor
ITS&36  |X0-K17: YO-117 FLE112-2E1
1 FL3003-4AD o L1228

| o FL6002-2ES

Step2 When the local analog input expansion module is connected to the main module, double-click the
module to pop up the module configuration interface, and configure the channel setting, conversion
mode and 10 mapping according to the actual demand.
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Expansion Module 4AD x
Parameter Setting 10 Mapping

[ Module enable

Channel 0

| Channel enable [ Disconnect detection [ Overlimit detection [J over-range detection [ Enhanced fitering
Switching mode | 0~5V (0~20000) ~ Fittering parameter |8 = (0~20000)

Channel 1

Channel enable Disconnect detection [ overlimit detection [J over-range detection [ Enhanced fitering
Switching mode | 4~20mA (0~20000) ~ Fitering parameter |8 | (0~20000)

Channel 2

[] channel enable Disconnect detection Overlimit detection Over-range detection Enhanced filkering
Switching mode | 0~5V (0~20000) Fitering parameter & = | (0~20000)

Channel 3

[] channel enable Disconnect detection Overlimit detection Over-range detection Enhanced fikering
Switching mode | 0~5V (0~20000) Fitering parameter & > | (0~20000)

Expansion Module 4AD X

Parameter Setting IO Mapping

Charnel [Data type nt (Variable] mapping

CHI IKT
CH1 INT
CHz INT
CH3 INT

4 Note:

o Channel Enable: Channel enable disabled for unused channels to save scanning time.

o  When the channel interference is serious, the enhanced filtering is preferentially enabled, and then the
filtering parameters are adjusted. The larger the filtering parameters, the better the filtering effect and
the larger the corresponding lag.

e Disconnection detection is not supported when the switching mode is current mode.

®  Overrun detection: When the external sampling signal exceeds & 25V, the module outputs a warning,
the Error of the module is set to 1 in the system variables, and an error code can be read in the system
variable error list.

®  Overrange detection: When the external sampling signal exceeds the range of the conversion mode, the

module outputs a warning, the Error of the module is set to 1 in the system variables, and an error code
can be read in the system variable error list.

Step3 You can program with mapped variables in your program.

The correspondence between the mapping and the actual input analog value is as follows:
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Rated Corresponding Digital
Input Type Enter the Rated Range .
Quantity
-10V-10V -20000-20000
. ov-10V 0-20000
Analog voltage input
-5V-5V -20000-20000
ov-5V 0-20000
-20mA-20mA -20000-20000
Analog current input OmA-20mA 0-20000
4mA-20mA 0-20000

16.1.4.4 Analog Output Module

The analog output module includes FL4003-4DA. As local expansion modules, the specific method to use is
as follows:

Stepl In the module list, select the module you want to add, double-click the module to automatically
expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.

o MAIN B ion module i ion * 4 b %

+v© Right Expansion Module
© rL1001-16000
© ru1002-32000

o FL2201-0008DR

© rL2002-00160p

© r2102-00160N
© ri3003-200
© rL4003-404
© 303207
© rise0s-a1c

© ri2003-003200

° FL2103-0032DN

§2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 OFLSDDS—1616DP

© risi05-16160N
< >

Slot Wo Model Fo 10 Mapping © rerz1ei0r
TS635 X0-X17; YO-Y17
FL6112-2EI
' (o]

FLAOO3~4DA

o FL6002-2ES

Step2 When the local analog output expansion module is connected to the main module, double-click the
module to pop up the module configuration interface, and configure the channel setting, conversion
mode and 10 mapping according to the actual demand.
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Expansion Module 4DA

X
Parameter Setting 10 Mapping
1 Module enable
Channel 0 Channel 1
Channel enable Output fault detection
Lloutp Channel enable [ Qutput fault detection
Switching mode 0~5V (0~20000) ~ Switching mode 4~20mA (0~20000) -~
Output state after stopping Output state after stopping
© Hold output ® Hold output
O Qutput clear (@] Qutput clear
O output preset value | 0 * (0~20000) O Output preset value 0 * | (0~20000)
Channel 2 Channel 3
[Jchannel enable Qutput fault detection [ channel enable Qutput fault detection
Switching mode 0~5V (0~20000) Switching mode 0~5V (0~20000)
Qutput state after stopping Qutput state after stopping
Hold output Hold output
Qutput clear Qutput clear
Output preset value |0 > (0~20000) Output preset value |0 > {0~20000)
Expansion Module 4DA X
Parameter Setting 10 Mapping
Channel |Data type _Lopngpent (Variasble] mapping
CHO IHT D200
CHi IHT D202
CHz INT Dz04
CH3 IHT il
# Note:

o Channel Enable: Channel enable disabled for unused channels to save scanning time.

e  After configuring the post-stop output mode, the PLC will output according to the configured STOP
output mode and STOP output preset value after entering the STOP state.
Step3 You can program with mapped variables in your program.

The correspondence between the mapping and the actual output analog value is as follows:

202502 (V1.2) 210



TS600 Series Programmable Logic Controller Programming and Application Manual

Expansion Module

Rated Corresponding Digital
Input Type Rated Output Range .
Quantity
-10V-10V -20000-20000
ov-10V 0-20000
Analog voltage output
-5V-5V -20000-20000
0V-5V 0-20000
0mA-20mA 0-20000
Analog current output
4mA-20mA 0-20000

16.1.4.5 Hybrid Module

The hybrid module includes FL5005-1616DP and FL5105-1616DN. As local expansion modules, the specific

method to use is as follows:

Stepl In the module list, select the module you want to add, double-click the module to automatically
expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.
o MAIN B module 4 b x

-

V‘?é oC
5%

+© Fright Expansion Module
© r1001-16000
© FLi002-32000

© r2201-00080R

© FL2002-00160p

S

444

TS635

<

© r2102-00160N

© FL3003-440
© r4003-20a
© rusiosaer
© r3203.41¢

© FL2003-003200
© r2103-00320n
© Fiso0s-16160p

© ris105-161608

Slot No. Model No

0 TS635 X0-X17; YO-¥17

1 FL5005-1616DP | X20-X27; X30-X37; Y20-Y27; ¥30-¥37
FL5105-1616DN i X40-X47; X50-X67; Y40-Y47; Y60-Y67

I0 Mapping

© rsr2i-eor
© 11220

© ris002-26s

When the hybrid expansion module is connected to the main module, double-click the module to

pop up the module configuration interface. In the "Parameter Setting" interface, configure the
"Filter parameter 1," "Filter parameter 2," and "Stop output mode" according to actual needs. In the

"l0 Mapping" interface, configure the "10 Mapping."
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e -

Expansion Module 1616DN X
Parameter Setting 10 Mapping

Module enable Module type  Leackage type v

Filter parameter 1 1000 < (10us)
Filter parameter 2 1000 > (10us)

Stop output mode

Channel (Qutput E|Qutput Mode Qutput Pre: A
CHO Bit0 Qutput hold
CHO Bitl OQutput hold
CHO Bit2 Qutput hold
CHO Bit3 Qutput hold
CHO Bitd Qutput hold
CHO Bith OQutput hold
CHO Bit6 Qutput hold
CHO  [Bit7  [Output hold |
CH1 Bit0 Qutput hold
CH1 Bitl Outout hold
OK Cancel
Expansion Module 1616DN X

Parameter Setting 10 Mapping

Channel Data type |Component mapping

CHO-X  |BOOL X40
CHI-X |BOOL X50
CHO-Y  |BOOL Y40
CHI-Y |BOOL Y20

oK Cancel

16.1.4.6 Temperature Sampling Module

The temperature sampling modules include FL3101-4PT and FL3201-4TC. As local expansion modules, the
specific method to use is as follows:

Stepl In the module list, select the module you want to add, double-click the module to automatically
expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.
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Expansion Module

<

3 MAIN [ ion module i ion *

1 b X

+© Fight Expansion Module

© r1001-16000
© ru1002-32000
© r2201-00080r

-EEEE]
3 24999999990

N
314
L -

© r2002-001600

&

© r2102-00160N
© 3003400
© r4003-404
© r3103007
© r3203.41c

© r2003-003200

FHEEEEEEE D

das

TS635
© ri2103-00320N
© ruso0s-161600
© rusios-16160n

Slot No

1
2

© rsr21e0¢
© rsnzaa

© rs002-265

Model No 10 Mapping

FL3103~4PT
FL3203~41C

Step2 When the local temperature sampling expansion modules are connected to the main module,

Expansion Module 4PT

double-click the module to pop up the module configuration interface, and configure the
temperature unit, channel setting, conversion mode and 10 mapping according to the actual
demand.

X
Parameter setting (Channel 0 ~ 1)  parameter setting (Channel 2 ~ 3) 10 Mapping
M Module enable ® Celsius(°C) (O Fahrenheit(°F)

Channel 0

[ channel enable I Hotline mode  (®) 2-wire O 3-wire O 4-wire I

Filtering parameter |8 = (1~255) [ over-range detection

Temperature - = == A o

offset value 0.0 — (-204.8~204.7 °C) Upper limit of temperature  850.0 - (-200.0~850.0 °C)

Switching mode  |PT1000 ~ Lower limit of temperature  -200.0 2| (-200.0~850.0 °C)

Channel_1
[ channel enable Hotline mode 2-wire 3-wire 4-wire

Fitering parameter &  (1~255) Over-range detection

I;sr’;iev’:ﬁ]“ere 0.0 2 (-204.8~204.7 °C) Upper limit of temperature  850.0 > | {-200.0~850.0 °C)

Switching mode  PT1000 Lower limit of temperature  -200.0 | (-200.0~850.0 °C)

Expansion Module 4TC x
Parameter setting (Channel 0 ~ 1)  parameter setting (Channel 2 ~ 3) 10 Mapping
[1 Module enable (®) Celsius(°C) (O Fahrenheit{°F)
Channel_0
]
IChanneI enable

Fittering parameter |8 = (1~255) [ over-range detection

Temperature II < o o imi 1370.0 =1 (- - °)

e e < (-204.8~204.7 °C) Upper limit of temperature 13 L (-270.0~1370.0 =C}
ISw'rtching mode | K type thermocouple ~ I Lower limit of temperature  -270.0 (-270.0~1370.0 °C)
Channel_1
Channel enable
Filtering parameter |8 = (1~255) [ over-range detection
I;;”eiegﬁuefe 0.0 2 (-204.8~204.7 °C) Upper limit of temperature  1200.0 2| (-210.0~1200.0 °C)

Switching mode |1 type thermocouple  ~ Lower limit of temperature  -210.0 (-210.0~1200.0 °C)
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4 Note:
o  Channel Enable: Channel enable disabled for unused channels to save scanning time.

® The upper and lower temperature limits are related to the sensor type, and the corresponding upper
and lower temperature limits need to be adjusted after the conversion mode is configured.

e The temperature offset value is used to correct the measurement error caused by the internal heating
of the module.

o The wiring of PT modular thermal resistance needs to be consistent with the actual wiring mode,
otherwise the measurement will have errors.

Step3 In the program, the mapped variables can be used for programming, and the values measured by
the temperature measurement module are floating-point numbers.

16.1.4.7 Counter module

The counter modules include FL6121-1EI-DF, FL6112-2El and FL6002-2ES. As local expansion modules, the
specific method to use is as follows:

Step 1 In the module list, select the module you want to add, double-click the module to automatically
expand it on the expansion rack, or drag it to the expansion rack with the left mouse button.

o MAIN  [gExpansi dul fi jon * 4 b x

A
+© Fight Expansion Module
o FL1001-1600D

© rL1002-32000

.e 10 ©f o FL2201-0008DR
$% 8% ?? - © rL2002-00160p
: ?ng :g © r2102-001608
515 8% | ?F‘ © rt3003-200
'% ‘;; E?'; © ri4003-404
5% T TE 8% o FL3103-4PT
: V,STS‘:?ET‘ ;??' © rLz20341¢
o gy

© rL2003-003200

TS635 1El 2EI | 2ES!
b © rt2103-00320n
12134 5 6 7 8 9 10 11 12 13 14 15 16 © ris00s-161600
H \d v
ised FL5105-1616DN
. . o
Slot No.|Model No. 10 Mapping A o FLAIEISIEEDE
0 TS635 X0-X17: Y0-Y17 o EL6112-2E1
1 FL6121-1EI-DF
2 FL6112—2E1 v © ris002-2e5

Step2 When the counter expansion modules are connected to the main module, double-click the module
to pop up the module configuration interface, and configure the parameters and 10 mapping
according to the actual demand.

Parameter Settins
9 |10 Mapping Parameter Setting 10 Mapping
A Module Enable :
Counter Configuration Parameters Channel Data type |omponent mappin
Control word WORD
Channel Mode Configuration | A/B phase quadruple “ Presetval0 INT
Freguency Measurement Period  20ms v Counter 0 comparison value DINT
Counter 1 comparison value DINT
DID edge latch count value enable  Disable v Counter counting status fsedback WORD
DI1 edge ltch count value enable |pisable v Counter value DINT
Compare consistent output pulse widths | ims v Counter latch value 0 DINT
Counter latch value | DINT
DO0 Compare Output Mode | Compare consistent outputs v Counter frequency DHORD
DO1 Compare Output Mode |Compare consistent outputs v Counter speed REAL
A/BJZ port fitering parameters |5 x10ns (1~65535)
| DI port fiter parameters |5 x10ns (1~65535)
| Resolution [ 10000 (1~65535)
oK Cancel 0K Cancel
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16.2 Basic Operation of Local Expansion Module

16.2.1 Module Enable

1. In the module list, select the module to be enabled, double-click it, and check "Module enable" in the
pop-up configuration interface.
Expansion Module_0016DN >

Parameter Setting 10 Mapping

I Module enable Module type | Leackage type

Stop output mode

Chanrel |Output 1|Output Mode Output Fre A
CHO Bit0 Output hold
CHO Bitl Output hold
CHO BitZ Output hold
CHO Bit3 Output hold
CHO Bitd Output hold
CHO Bith Output hold
CHO Bité Output hold
CHO Bit7 Output hold
CH1 BitO Output hold
CH1 Bitl Output hold e
I LR [ 1o

Gnce

2. It will take effect after compilation without error and after the program is successfully downloaded.

16.2.2 Module Disable

1. In the module list, select the module to be disabled, double-click it, and uncheck "Module enable" in the
pop-up configuration interface.
Expansion Module_0016DN b4

Parameter Setting 10 Mapping

[ Module enable Module type |Leackage type

Stop output mode

Chanmel Output 1 Output Mode Output Fre ~
CHA Bit0 Output hold
CHO Bitl Output hold
CHO BitZ Output hold
CHO Bit3 Output hold
CHO Bitd Output hold
CHO BitE Output hold
CHO Bit& Output hold
CHO BitT Output hold
CH1 BitO Output hold
CHL Bitl Output hold o
mird ™A "o o1 11

Gonce

2. It will take effect after compilation without error and after the program is successfully downloaded.

# Note: When the local expansion module is disabled, it is also necessary to ensure that the actual physical
connection and configuration are consistent.
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16.2.3 Get Physical Configuration
After TS series PLC is connected to the expansion module, the actual number of connected modules and
configuration sequence can be obtained from PLC information.

Click "PLC" > "PLC Info" on the toolbar, and check the actual physical configuration in the pop-up PLC
information box.

File(F) Edit(E) View(V) Ladder(l) IPLC(P]IDebugging(D] Tool(T)  Window(W)

‘ . | Run(R) FS
B = oo EJ S:onp(S) F6

. . N Reset(0)
e o==J4 i
" Compile(C) Ctrl+F7
«  Compile all({&) F7 .

v BB 10 Moduleo(Ts635) o

| Upload (U)... |
» { } Program block & Download (D)... -

— Library
oy Program comparison(M)

- .
» System variable table Password setting(\W)... »
» @ Global variable table

PLC error message clear(L)
v @ Setting PLC element value clear(E)
b B System Block PLC program clear(P)

PLC data block clear(H)

oo
EXP-CARD
8 PLC log file clear

=g Expansion module oo PLC format(F)
@ Electronic cam PLC log file
ﬁ Motion control axes | IPLC Info(l)... I
*; Axis group setting PLC clock(K)..
90 EtherCAT PLC executable program package(d) P
I
PLC information X
= ¥ersiom ~
CFU type T5635
Hardware version number 1.00.00
Software version number 1.35. 00
FPGA version ramber 3.07.00
= Program capacity
Frogram capaclty 200K step
= Scanning rate(ms)
Current 0. 100m=
Mazxcimum value 0. 100m=
Minimum value 0. 100m=
[ Error message
Humber of error 2
- Operation status indication
Funning light On
Error light On w
Module Ho. Module type Input  Output
] 4DA(Four channel an... 0 4
1 0016DH(Leak type dig... O 16
H O016DF (Source type d... 0 16
3 O05DR(Relay digital ... O 8
4 0016DH(Leak type dig... O 16
5 4TC(Four channel the... 4 1]
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17 Subroutine, Library

17.1 Subroutine

The execution logic and cyclic scanning mode of main program and subroutines are shown in the following
figure.

‘ Interrupt subroutine

Main program
Call

Call to start
subroutine

SBR__ subroutine

Internal processing

Return after

\ execution

Subroutine nesting layer

Subroutines support up to 6 layers of nesting, with the main program calling the subroutine as the first layer.
A layer of nesting is added for each call. If the nest returns, the nesting layer is not increased. See the figure

below.
1 2 3 4 5 6
Trigger to start Subroutine i Subroutine < Subroutine & Subroutine
i subroutjne
Main Program
Call or interrupt trigger "]
< Subroutine
Return gfter Subroutine
execution
Internal processing
L]

17.2 General Subroutine Application

A subroutine is an independent program body, which can be called by the main program or other
subroutines. Subroutines are optional components of user programs.

Writing user programs using subroutines has the following advantages:

® |t can reduce the size of the user program, the repeated user program code segment with the same
function, and can be written as a subroutine repeatedly called.

® It makes the structure of the program clearer, especially simplifies the structure of the main program.

e |timprove the portability of user programs.
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17.2.1 Matters Needing Attention in the Use of General Subroutines

When writing or calling subroutines, you should pay attention to the following matters:

The mosaic call of subroutines is supported, and the maximum number of mosaic call layers is 6.
The following example demonstrates a legal 6-layer mosaic call relationship:

MAIN — SBR1 — SBR2 — SBR3 — SBR4 — SBR5 — SBR6.

(It represents calling the corresponding subroutine using the CALL instruction)

Recursive and circular calls to subroutines are not supported.

The following two examples demonstrate illegal subroutine call relationships:

< MAIN — SBRO — SBRO (recursive call, illegal)

< MAIN — SBR0O — SBR1 — SBRO (loop call, illegal)

A user program can define up to 64 subroutines.

A subroutine can define up to 16 bit-type and 16 WORD variables in the variable table.

When calling a subroutine, it should be noted that the attributes of operands filled in the CALL
instruction should match the attributes of variables defined in the variable table of the subroutine, and
the compiler will check the correctness of the matching.

No subroutine is allowed to be called in the interrupt program.

17.2.2 Definition of General Subroutine Variable Table

Attributes of Subroutine Variables

The subroutine variable table is to declare interface parameters and local variables (collectively referred to
as variables) of subroutines, and specify their use attributes.

Description of Attribute Items of Subroutine Variables

The interface parameters and local variables (collectively called variables) of subroutines have the following
attributes:

e Variable address

Each subroutine interface parameter or local variable is assigned with a fixed LM element or V element
address. The address is automatically assigned to subroutine interface parameters or local variables by
programming software according to the data type of variables and the principle of address continuity.

e Variable

You can name a variable (alias) of subroutine interface parameters or local variables, and you can use
this variable name in programs by reference to it.

e Variable type

Subroutine interface parameters or local variables are divided into IN type, OUT type, IN_OUT type and
TEMP type:

< AnINvariable is used to pass the input value of a subroutine when it is called.
< An OUT variable is used to pass the call return value for a subroutine when it returns.

< An IN_OUT variable is used to pass the input value when the subroutine is called. When the
subroutine returns, it is used to pass the call return value.

< An TEMP type variable is used only as a valid local variable within the scope of subroutines.
e Variable data type

The variable data type attribute specifies the data width and data scope of variables. The following table
lists the variable data types:
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Table 17-1 Variable Data Type

Variable Data Type Data Type Description Occupy LM/V Element Address
It occupies 1 LM element
BOOL Bit-type variable P
address
INT Signed integer variable It occupies 1V element address
. . . It occupies 2 consecutive V
DINT Signed long integer variable
element addresses
WORD Unsigned integer variable It occupies 1V element address
. . . It occupies 2 consecutive V
DWORD Unsigned long integer variable
element addresses
) ) ) It occupies 2 consecutive V
REAL Floating-point variable

element addresses

17.2.3 General Subroutine Parameter Passing

When calling a subroutine in the main program, if local input and output variables are defined in the
subroutine, the interface parameters of the subroutine should be filled with corresponding numerical values
or global/temporary variable elements.

Note: The data types of local variables and interface parameters should be consistent.

17.2.4 Examples of Using General Subroutines

Here is an example to show how to write and call subroutines
Introduction to Sample Functions

Call the subroutine SBR_1 in the main program, and allow the subroutine SBR_1 to complete the addition
operation (3 +2) of two integer constants, and assign the operation result 5 to DO.

Example Operation Steps
Stepl Create a subroutine in the project and name it SBR_1.
Step2 Write the subroutine SBR_1.
A. Establish a call operand interface of subroutine in the variable table of subroutine SBR_1.

e Define variable 1: Name the variable IN1, which is an IN-type parameter and is used as INT-type
data, and it is assigned a V-element address V0 in sequence.

e Define variable 2: Name the variable IN2, which is an IN-type parameter and is used as INT-type
data, and it is assigned a V-element address V1 in sequence.

e Define variable 3: Name the variable OUT1, which is an OUT-type parameter and is used as
INT-type data, and it is assigned a V-element address V2 in sequence.

B. Write the implementation code of subroutine SBR_1:
LD SMO
ADD # IN1 #IN2 # OUT1

The following figure illustrates the process of writing subroutine SBR_1:
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File(F) Edit(f) View(V) Ladder(l) PLC(P) Debugging(D) Tool(T) Window(W) Help(H)

5 main |5 ser 1

v B 123475633 Varidble Address [Varisble Nane Varisble Typs  |Data Type |Commenmts
o block v tesl IF INT
v { } progrem bloc v tes? w 1T
{m} main 0T B00L
v =R i
{s} ser1 TEEP B0O0L
{l} INT1 TEMP BOOL.
User C language
B ubrary
» (B3 system variable table 1
» (B3 Global variable table 4?“0'_[ oD o " 2 .
v (g“E? Setting

Runnjng monitorl
» [88) System Block z bit

[u]s]
80 EXP-CARD

Step3 Write the main program and call the subroutine.
In the main program, use CALL instruction to call subroutine SBR_1.
The code of the whole main program is as follows:
LD MO

CALLSBR_132DO0O

You can use parameters to pass the corresponding relationship table and fill in the parameters brought
in or returned when calling the subroutine.

®  Bringin the parameter IN1 and pass the constant integer 3.
®  Bringin the parameter IN2 and pass the constant integer 2.
e Thereturnvalue OUT1 is passed to DO

See the picture below:

o=l L KPS > |l 3 2t M40 0= F — | <
File(F) Edit(F) Wiew(V) Ladder(l) PLC(P) Debugging(D) Tool(T) Window(W) Help(H)
| MAIN* | [ SBR_1
v B y1234775635) 1o
v { } Program block — — CALL SBR_1 3 2 o
{M} MaN R\;mlﬁrtug nonitori
{s} ser1
{1} iNT_1
User C language
£ brary
v (53 System variable table

» (3 Global variable table

v {c:g Setting s

Step4 Compile, download and run the user program to verify the logical correctness of the subroutine.
e  Sample execution results

When M0=0ON, the subroutine SBR_1 is called, and the operands IN1 and IN2 are passed with values 3 and 2,
and then the addition operation returns a value 5, and finally DO=5.

202502 (V1.2)

220



TS600 Series Programmable Logic Controller Programming and Application Manual Subroutine, Library

17.3 Interrupt Subroutine Application

17.3.1 External Interrupt Subroutine

External interrupt subroutine is suitable for the scenario where the external input signal triggers and the
program needs to be executed immediately to respond. External interrupt subroutines are not affected by
scanning periods. The specific application steps are as follows:

Step1l Click "Project manager", and right-click "Program block" to choose "Insert interrupt subroutine".
[z mAN |[H ser1 [ Nt

v BB y1234(15635)

Varisble Address |Varizhle Name  |Varisble Type  |Data Type  |Comments

) R —
Insert subroutine(s) tesZ In INT
{M} MAIN Inser‘l\'g'llerrupt subroutine(l) — 232]—
{5} SBR Export library(E) EOOL
{1} Nt BN
User C language
E Library
» System variable table 1
» @ Global variable table
e @seing ||

> @ System Block
a8
=15 EXP-CARD

Step2 Right-click the inserted interrupt subroutine (INT_001 in the figure) and select "Attribute" to open
the interrupt subroutine setting page as shown in the following figure.

Step3 Click theicon [-] after the "Interrupt event" field to enter the interrupt selection interface. Select
the corresponding external interrupt. For example, after selecting X0 input interrupt, you need to

select the attributes of interrupt, including rising edge and falling edge.

INT_1 *®

Idle interrupt Azsigned interrupt

Interrupt number Interrupt ™ Interrupt program  Interrupt o

-1 Hot set

1] ¥0 input

1 ¥l input

2 ¥2 input

3 I3 input

4 ¥4 input

5 ¥5 input

51 ¥6 input

7 X7 input

g %0 input

9 ¥l input

10 ¥2 input

11 ¥3 input

1z ¥4 input

13 X5 input

14 ¥6 input

15 X7 input ¥

£ > L4 >
Current ICI Cancel

Step4 Write interrupt subroutines in INT_001.
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1

SNO

—

INC oo ]

Funning moniteri
s bit

Step5 Start El in the main program, and when the external interrupt condition is met, the corresponding
interrupt subroutine will be triggered to execute.

17.3.2 Timer Interrupt Subroutine

The specific application steps are as follows:

Step1 Click "Project manager", and right-click "Program block" to choose "Insert interrupt subroutine".

v BB y1234(15635) Varisble Address |Varieble Name  |Varisble Type  |Date Type  |Comments

() - - -
v rogram bloges
{ } Insert subroutine(s) tes? I IHT
M; MAIN : | BOOL
Inser‘l\g'llerrupt subroutine(l) HT
{5} SBR_1 Export library(E) EOOL
{1} InT1 EO.
User C language
= .
— Library
» System variable table 1

» @ Global variable table

v {02 Setting
> B System Block
B9 exe-carp

Step2 Right-click the inserted interrupt subroutine (INT_001 in the figure) and select "Attribute" to open
the interrupt subroutine setting page as shown in the following figure.

Step3 Clicktheicon [-] after the "Interrupt event" field to enter the interrupt selection interface.
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Step4 Select the timer interrupt, and select the timing duration of the timer interrupt in ms, ranging from 1

to 1000ms.
INT 2

Idle interrupt

Aszigned interrupt

Interrnpt rumber Interrupt ™ Interrupt program Interrupt nw
20 Input com IHT 1 ]
21 Input com
22 Input com
23 Input com
24 Input com
25 Input com
26 Input com
27 Input com
28 Input com
28 Input com
a0 Input com
31 Input com
Timed Ing
33 Timed Int
34 Timed Int
35 Fower fal
< > < >
Corrent Taingl (5] ns Cancel

et

Step5 After that, you can write interrupt subroutines in INT_001.

1

SHO
1

Furming monlterl
Iz bit

[

INC

Do

Step6 Start El in the main program, and the corresponding interrupt subroutine will be triggered to
execute when the timer interrupt condition is met.

EI
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18 Application of Custom Variable

Communication

18.1 Overview

The address of the variable in the custom variable function is a dynamically changing address, so the
external devices cannot access it directly through the address. Currently, custom variables can be accessed
in two ways:

Method 1: Bind custom variables to soft elements. Achieving Modbus communication between external
devices and TS600 series controllers through Modbus address mapping.

Method 2: Tag communication. Tag communication is a proprietary protocol for communication between
our TS600 series controllers and our touch screens, allowing users to efficiently and quickly access the
internal variables of TS600 series controllers through the touch screen.

18.2 Example Project

Write a TS600 series bit operation program, and display the corresponding bit elements and control word
status on the INVT touch screen.

18.2.1 Accessing Custom Variables via Binding to Elements

18.2.1.1 PLC Programming

Step1l Create a new PLC project, see 2.4 Programming and Debugging for details.

Step2 Assign variable address, double-click "Global variable table 1" in the project management bar to
enter the global variable table interface, and assign soft element address for custom variables.
Variables lightl - light8 are BOOL-type arrays, and will occupy a total of 8 bit elements, namely M1 -
M7 if chosen to map to M1.

[T MAIN | Global variable table 1+
» @D w2Ts635) - Variable Name Data Typs  |Tnitial Valu|Power Down|Conments Elenent ad|Current Valu
Light1 BOOL OFF Fo Hold ML
light? BOOL OFF Fo Hold Mz

v { } Program black

1ight3 H00L OFF Fo Hold [}
lightd H00L OFF Fo Hold [
1ights E00L aFF Fo Held 3
lights BOOL OFF Ne Hold L]
light? BOOL OFF Ne Hold ur
lichts BOOL OFF Mo Hold L]
Control #IRD i Fo Hold 120

{M} main
{s} ser1
{1} T2
User C language

B vbrary

N System variable table

v (89 Global variable table

oo~ e e (e

=
o5 Struct

Software clement list
C language global variable table
v @ Setting
» [B8) System Block
82 expcarn

Step3 The program is as shown in the following figure, in which light1 - light8 are the eight BOOL variables
created in the previous step, and Control is the WORD variable for HMI display.
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s

=1

zet light

light2 (BOOL
light3(BOOL
light4 (BOOL
light5 (BOOL
light# (BOOL
light 7 (BOOL
lights (BOOL

R e L

Elements are used directly for custom variables, so in actual use, the interface displays the element

name.

e Tow T 10 ]

1 416

——it e m 1
416 208
nv o 2 Juti) 1

] 85
= 281 mi wov 170 120 ]
OFF
BKWEIT 170 [ 1
0 85
= 240 i MoV 8 020 ]
OFF
BEWBIT 0 L% 16

I

jls)
111
120

m
=
M3
M1
=
M
e
[}
L]

Element Hame

Data Type Display FoCuwrrent Value

WORD Decinal [0
WORD Decinal [0
WORD Decimal
HOOL Binary
BOOL Binary
BOOL Binary
BOOL Binary
BOOL Binary
BOOL Binary
BOOL Binary
HOOL Binary
BOOL Binary
WORD Decimal
WORD Decimal

Step4 For communication configuration, double-click "Ethernet 1" to check "ModbusTCP slave"

communication in slave configuration.

[ 1o} CRPRAPISI0NT FIOUUIe LUy U

@ Electronic cam

iﬂ Motion control axes

+; Axis group setting

Master configuration
Vo Ethercar

] Modbus TCP master -
com1 e

_—-——"'_'_'_'_'_'_'_'_'_'_ xr\
COM2 L Enable control element v
W

m Ethernetl
m Ethernet2
B3 EtherNerip PLC Ethemet setting

18.2.1.2 Touch Screen Programming

_—»

Slave configuration

Modbus TCP slave

[] Enable control element X0
Timeout 500

Slave port number: 502

Create a touch screen project and set the corresponding mapping variables.
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[ Communication Port Properties

General  Parameter

? % B Communication Port Properties

Link ID{{

Link Nane{Linkl

sink Interface:|Ethernet

HMI Site

Setting

M port (master-slave mode) port: !

rtion Services ‘m\,—t

13600 TCP Series

Subnet. mask

Gateway

General  Parameter

Connected equipnent ip
Address

b rumber

Other
HMI Address

Plc station

Spare set parameters

mmunication time
Overtime time 1
Overtime time 2
Retries

Address node’ Standazd 3|

LC address interwval

are parameter 100 | pare parameter 30|
are parameter 2 I:l Spare parameter 4 I:l

X

H 8it Lamp

Element type General
Bit Lamp

State

srder Colar

o - g

O View

FG Color

BG Color

Pattern:

Data Type

Prompt

Appearance

Visibility

[Mm’utnr Address

B Numentric Display

Element type
Mumentric Display

ID: |(NDOOOO

Wiew

Prompt

Function: Monitor
Register value
while chanze

General  Picture Adwanced

Border Color

B Color

Text Color

|
¥6 color | N
I
|

Visibility

Pattern:| [ ]5alid .

Data Type: 16-Bit Unsigned Int O tnit
Display Type: 16-Bit Unsigned Decindv|

Monitor Address I:loffset

Font: |5 ~

Total Digits

actional Digits

~ElTgmment  Justification
O Left @ ZIero-suppressic

@ Center (O Zero Header

O Right O Space Header

[ ok || camcel || Belp
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18.2.2 Accessing Custom Variables via Tag Communication

18.2.2.1 Version Restrictions

# Note: The following software version requirements must be met for the tag communication function to
operate properly.

Software Minimum version number
Auto Station Pro V1.3.2
HMITOOL V7.1-010-build20240515
PLC firmware: TS600_MCU_XXX V1.41.00
HMI firmware: GUI version number 7.1.5.42

18.2.2.2 PLC Programming

Stepl Create a new PLC project, see section 2.4 Programming and Debugging for details.

Step2 Define custom variables.

File() Edit(E) View(V) PLC(P) Tool(T) Window(W) Help(H)

EREO X068 oC I QR A8 BBEve 80 &0

W e U o <> O & 35 3 2 O g L'
|3 main EF Global variable table 1
v & 21342134213(T5635) A Variable Name Data Type  |Initial ValuePover Down |Comments
v { } Program block 1 lightl BOOL OFF No Hold
{M} MAIN 2 light2 BOOL OFF No Hold
{s} SBR 1 3 light3 BOOL OFF No Hold
(1} INT 1 4 lighta BOOL OFF No Hold
— 5 light5 BOOL OFF No Hold
serL language 6 light6 BOOL OFF No Hold
{}rs 7 light? BOOL OFF No Hold
{}FC 8 light8 BOOL OFF No Hold
£ Library 9 Control WORD 0 No Hold
> System variable table 10
11

v (&) Global variable table
% Struct
Software element list
() FB instance variable

r iable ta
Global variable table 1 '

v {2 System blocks settings
» [ Basic settings

Step3 Compile the program and click "Export HMI variable" file, then save it in an appropriate location on
your computer.

. System variable table
Global variab |y
v [E] w global variable table ¥

= Struct

oso MNew data structure

@ Software Export all variable tables
E] - instan| Export HMI variable

C language global variable table
@ Global variable table 1

Step4 Communication configuration; double-click "Ethernetl", select "Tag Communication Server" in the
"Tag Communication Setting", and configure the port number as "9018."
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LB U 3+ 3 b

B
2 Struct A

Software element list
FB instance variable
C language global variable ta
Global variable table 1
v €2 System blocks settings
» [@) Basic settings
82 EXP-CARD
82 Expansion module configurat
& Electronic cam
# Motion control axis
$2 Axis group setting
§o EtherCAT
<> COM1
> COM2
L. Ethernet
3 EtherNet/IP
» {} Cross-reference table
£ Element monitor table
Trace v

e ~

‘mm‘H‘ |b
L

53] ‘ﬁ

- o
I

|

(=}

e
= o |

Master configuration

["]ModbusTCP master

["]Enable control element

Tl

Slave configuration
["]ModbusTCP slave
Enable control element X0
Timeout 500

Slave port number: 502

ag Communication Server,

Port: 9018

£

PLC Ethernet setting

IP address:

Subnet Mask:

-‘255,

255

. 255 .

=] [ ]
0

Gateway Address: ‘ 192

. 168 .

J

SOCKET

TepClient

Read

Write

Reset IP

Identification device

TcpServer

Step5 Compile the program and download it to the controller, then run it.

18.2.2.3 Touch Screen Programming

Stepl Create a new HMI project in the HMITOOL host controller.

UdpPeer

Link ID: |1

Link Name:

Link Interface: |Ethernet

Device Senvice:

invt

TS Label TCP

Back Cancel

Step2 Tag communication configuration; fill in the "IP Address" of the PLC and the "Port number" of the
tag communication.
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General | Parameter

Connected equipment ip Other

IP Address: | 192 | /168 | . 1 10 HMI Address: | 0

Port number: | 9018 A aationl--{ 1
Communication time: | 5 (ms)
Overtime time 1: | 1000 (ms)
Overtime time 2: 5 (ms)
Retries: |3
Address mode: Standard Mode

PLC address interval: 32

Spare set parameters

Spare parameter 1: | 0 Spare parameter 3: | 0

Spare parameter 4: | 0

Spare parameter 2: | 0

Step3 Click "Import Protocol tags" and select the XML file exported from the Auto Station Pro host

controller.

General | Parameter

Link ID: | 1

Link Interface:

Link Name: | TS Label TCP

HMI Site: |Local

Connection Services: | invt TS Label TCP

HMIIP

Import Protocol tags

Notes

Please use the<DIP Switch 1+3 Function Settings=>in the<Function Button>or use
the<Configuration=in the<Remote Configuration Tool>to update the parameters of the 4G/WIFI
module.
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Step4 Define the "Numeric Input" control and configure it as shown below to monitor the Control variable

of the TS600 series.
=
Element type General | Picture | Advanced | Visibility
Numeric Input
) Border Color: Shape
FG Color:
BG Color

Pattern: [] Solid

Data Type: | 16-Bit Unsigned Int Unit
Display Type: |16-Bit Unsigned Decimal Keyboard notes
Write Address

Offset

+ Monitor Address Identical to Write Address
PassWord intput

Prompt @
Function:Monitor the
register values Offset
Font: |Arial Alignment Justification
Font Size: [ 10 Left @ Zero-suppression
; e Center Zero Header
Total Digits: | 5
Right Space Header
Fractional Digits: | 0
Script
Use Script
Cancel Help
Standard Address library [
Ethernet
|
TS Label TCP 1
|
Control ‘

1|22 |735| 4| 5 CLR

A B/ Cc D E ESC '

|
— Lo ]|
|
|

Step5 Define a "Bit Switch" control and configure it as shown below to monitor the lightl variable of the
TS600 series.
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element type
Bit Switch

Border Color.

Genaral | Appearance | Advanced | Visibility

Shape
View
BG Color
FG Colir - Pattern- |[] Solid
Function
Function: |Invert
Mode: |Press execute
Write Address: Offset
::s::r:n ON/ OFF « Monitor + Monitor Address Identical to Write Addriss
status monitoring Monitor Address ] Offset

Required the operator confirm

Script
Cancel help
m -
‘ Standard Address library
Ethernet
TS Label TCP
light1

1 |22 |31 4| 5 CLR

AlB|C|D|E ESC
F . / 3 ENT [:
Step6 Compile and download the touch screen program.
Step7 Properly connect the Ethernet cable between the touch screen and the PLC.

Step8 Read and write custom variables on the PLC via the touch screen.
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19 Fault Diagnosis

19.1 Panel Diagnosis

19.1.1 Indicator

The status definition of TS600 series panel indicators is shown in the following table. When the error
indicator is on, the PLC is in the STOP state, and the error level is "serious error". When the error indicator
blinks, the PLC is in the RUN state, and the error level is "general error".

Port Type Intseirgf:ce Definition Ing:::lztror Description
e Steady On: The input is valid or
1600D INPUT state Yellowish at high-speed
display green e Off: Thereis noinput
- e Flashing: A pulse is being input
10 indicator e Steady On: The output is valid
0016DN OUTPUT state Yellowish or at high-speed
display green e Off: Thereis no output
® Flashing: A pulse is being output
Power status Yellowish ® On:The power supply is normal.
PWR s
indication green e Off: Abnormal power supply
Running status Yellowish | °® Steac.:ly On: The user program is
RUN indication green running
e Off: The user program stops
e Off: No error
Running error e Steady On: Serious error
ERR indication Red e Flash: Common error
e Slow flash: The device needs to
be powered on again
e Yellowish green light is steady
on: The link has been
Yellow, established successfully
EtherNET1 EtherNE'Tl yellowish e VYellowish green light and yellow
. connection . )
Running green light are flashing:
state Communication is in progress
indicator e Off: The link is not established
e Yellowish green light is steady
on: The link has been
Yellow, established successfully
EtherNET2 EtherN E.T2 yellowish e Yellowish green light and yellow
connection . .
green light are flashing:
Communication isin progress
e Off: The link is not established
e Yellowish green light is steady
on: The link has been
Yellow, established successfully
EtherCAT EtherCAT yellowish e Yellowish green light and yellow
connection ) .
green light are flashing:
Communication is in progress
e Off: The link is not established
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19.2 Software Diagnosis

19.2.1 Get the Basic Information of PLC

® You can click on the "PLC" on the toolbar to check PLC information, which displays the number of

errors and the status of the indicators.

Fault Diagnosis

PLC information by
-| ¥ersion s
CRU type TSA3E
Hardware version number 1.00.00
Software version number 1.39.00
FPGA version number 3.07.00
-| Program capacity
Program capacity Z00E step
-] Scanning rate(ms)
Current 0. 500ms
Maximum value 0. 600m=
Minimum value 0. 400m=
-| Error message
Wumber of error 2
-| Operation status indication
Running 11zht On
Error light On W

®  Users can click the toolbar @ button to enter the monitoring mode. After entering the monitoring
mode, check the error information, corresponding main error codes and subcodes through the element

monitoring table.

Element Hame Data Type |Dizplay Fo|Current Value Hes| A
_stru ERR_|Decimal
_stru ERR | Decimal

Decimal 17

_sCurErrLst. sErrInfo

=l _sCurErrlst. sEreInfol0]
_=CurErrLst. sErrInfo[0]. Sub| INT
_sCurErrLst. sErrInfo[0]. Mai | INT Decimal 144
_sCurErrLst. sErrInfo[0]. Tim| DINT Decimal 1269630207

=l _sCurErrLst. sErrInfoll] _stru ERR | Decimal
_sCuwrErrLst. sErrInfoll]. Sub| INT Decimal 19
_=CurErrLst. sErrInfol1] Mai|INT Dacimal 144

_sCurErrLst. sErrInfo[1]. Tim| DIHT Decimal 1269630207
=] _=CurErrLst. sErrInfolz] _=tru_ERR_|Decimal
_sCurErrLst. sErrInfo[2]. Sub| INT Decimal 1]
_sCurErrLst. sErrInfal2] Mai | IHT Tecimal i}
= _sCurErrLst. sErrInfol[2]. Tim| DINT Decimal |0

19.2.2 View Error Log

The user can click the menu "PLC" and then select the PLC log file in the drop-down box to upload log
information from PLC as follows:

PLC Info K
e Ottins @enclich
Ho. Timestamp Ma.. Su.. Error o
40 2010-03-26 18:59:41 144 17 slave pde off line.
39 2010-03-26 18:59:40 144 19 ethercat net mot link signed.
31 2010-03-26 16:59:36 17 28 moError_Bushxi sNotEnterlpStatus
32 2010-03-26 18:59:36 17 meError_PLoOpenStatelslnReasenable
33 2010-03-26 18:59:36 17 3 moError_PLO0perStateIslnReazonable
3 2010-03-26 18:59:36 17 3 meError_PLC0penStatslslnReasonable
35 2010-03-26 18:59:36 17 3 meError_PLO0penStatelsUnReasenable
3 2010-03-26 16:59:36 17 3 moError_PI0penStatelslinReasonable
37 2010-03-26 18:59:36 17 3 meError_PLoOpenStatelslnReasenable
38 2010-03-26 18:59:36 144 21 commund cation timeout
26 2010-03-26 18:56:52 17 3 meError_PLC0penStatslslnReasonable
27 2010-03-26 18:56:52 17 3 meError_PLO0penStatelsUnReasenable
28 2010-03-26 16:58:52 17 3 moError_PI0penStatelslinReasonable
28 2010-03-26 18:68:52 17 3 meError_PLoOpenStatelslnReasenable
30 2010-03-26 18:58:52 17 3 moError_PLO0perStateIslnReazonable
21 2010-03-26 18:56:11 17 3 meError_PLC0penStatslslnReasonable o
< 3
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19.3 Fault Code List

19.3.1 Fault Code Classification

Device Device Type Module Type Main Fault Main Fault Code
Category P P Code (HEX) (DEC)
Hardware fault 0001 1
System fault 0002 2
System-related
Program fault 0003 3
Reserved fault 0004-0007 4~7
Clock syst t
ock system componen 0008 g
System fault
component-related | IP system component fault 0009 9
CPU Reserved fault 000A-000F 10~15
Codesys motion control fault 0010 16
Autonomous motion control
. 0011 17
Functional fault
component-related High speed input fault 0012 18
CANopen axis control fault 0013 19
Reserved fault 0014-0017 20~23
Process library Reserved fault 0018-002F 24~47
CPU 10 failure 0030 48
Digital quantity fault 0031 49
Analog quantity fault 0032 50
Backplane Backplane £9 Y
Fault of temperature
bus bus-related . 0033 51
measuring module
Encoder input fault 0034 52
Reserved fault 0035-003F 53~63
Modbus RTU/ASCII Master 1 0040 64
Modbus RTU/ASCII Master 2 0041 65
Modbus RTU/ASCII Master 3 0042 66
Modbus RTU/ASCII Slave 1 0043 67
Modbus RTU/ASCII Master 2 0044 68
Modbus RTU/ASCII Master 3 0045 69
Serial fi tl 0046 70
Serial port-related er!a reepor
Serial freeport 2 0047 71
Serial freeport 3 0048 72
Modbus RTU /ASCII t
' odbus / master 0049 73
Fieldbus command 1
Modbus RTU /ASCII master
004A 4
command 2
Reserved fault 004B-004F 75~79
CANopen 0050 80
CANfree 0051 81
CAN-related
CANnet 0052 82
Reserved fault 0053-0057 83~87
PROFIBUS DP 0058 88
PROFIBUS
Reserved fault 0059-005F 89~95
Reserved Reserved fault 0060-006F 96~111
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Device . Main Fault Main Fault Code
Device Type Module Type
Category Code (HEX) (DEC)
. PROFINET 0070 112
Profinet-related
Reserved fault 0071-007F 113~127
Ethernet/IP 0080 128
Ethernet/IP-related
Reserved fault 0081-008F 129~143
EtherCAT 0090 144
ET-Digital quantity 0091 145
ET-Analog quantity 0092 146
EtherCAT-related | ET-Temperature measuring
0093 147
module
ET-Encoder input 0094 148
Reserved fault 0095-009F 149~159
Industrial Modbus TCP
00A0 160
Ethernet Master(Ethernetl)
Modb Modbus TCP 00A1 161
TCPorel:tsed Master(Ethernet2)
Modbus TCP Slave(Ethernetl) 00A2 162
Modbus TCP Slave(Ethernet2) 00A3 163
Reserved fault 00A4-00AF 164~175
TCP 00BO 176
TCP-related
Reserved fault 00B1-00B7 177~183
UDP 00B8 184
UDP-related
Reserved fault 00B9-00BF 185~191
OPC UA OPC UA 00CO 192
Reserved Reserved fault 00C1-00EF 193~239
Expansion loT card 4G expansion card 00F0 240
card Reserved Reserved fault 00F1-00F3 241~243
Other Other Reserved fault 00F4-00FF 244~255

19.3.2 Fault Code List

# Note: The main/sub fault codes are in hexadecimal format, with the corresponding decimal values shown

in parentheses.

Main fault | Sub fault Error . .
Meaning of error Solutions
code code level
General |Button cell is not installed or
0x0001(1) . Check the battery.
error |battery voltage is too low
0x0001(1) X X
General |Device supply voltage is too
0x0002(2) Check the power supply.
error  |low (less than 19V)
Seri Check whether the peripheral device
erious
0x0001(1) Hardware initialization error works normally and whether the
error
driver is loaded successfully
Serious ) Check whether the driver and
0x0002(2) Failed to open GPIO
0x0002(2) error hardware work properly
Serious ) ) Check whether the driver and
0x0003(3) Failed to write GPIO
error hardware work properly
Serious ) Check whether the driver and
0x0004(4) Failed to read GPIO
error hardware work properly
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
Serious . Check whether the driver and
0x0005(5) Failed to open FPGA FMC
error hardware work properly
Serious . . Check whether the driver and
0x0006(6) SPI operation failed
error hardware work properly
Serious |Failed to wupdate FPGA|Check whether the driver and
0x0007(7) ) .
error |firmware read signal hardware work properly
Serious |Failed to read FPGA firmware|Check whether the file exists or is
0x0008(8) i
error |file corrupted
Serious . . Check whether the driver and
0x0009(9) Failed to open 12C device
error hardware work properly
Serious . . . Check whether the driver and
0x000A(10) Failed to write to I12C device
error hardware work properly
Serious ) . Check whether the driver and
0x000B(11) Failed to read 12C device
error hardware work properly
0x000C Serious ) ) ) Check whether the driver or FPGA is
Failed to write FMC device ]
(12) error working properly
0x000D Serious . . Check whether the driver or FPGA is
Failed to read FMC device ]
(13) error working properly
Serious . . Check whether the driver and
0x000E(14) Failed to open USB device
error hardware work properly
Serious ) Check whether the system is
0x000F(15) Failed to create USB epoll i
error working properly
Serious |Programming port TCP|Check whether the driver and
0x0010(16) s .
error  |initialization failed hardware work properly
Serious |Failed to create programming|Check whether the driver and
0x0011(17)
error  |port TCP epoll hardware work properly
Serious |Element and variable forced|Check whether the element type and
0x0012(18) ) .
error  |setting failed address are correct
Serious ) ) . _ |Check whether the configuration file
0x0013(19) Failed to open configuration file| .
error exists or is damaged
General |Power-down keeping|Check whether the profile data is
0x0014(20) ) . . .
error  |configuration parsing failed correct
General |Failed to stop output|Check whether the profile data is
0x0015(21) i . .
error |configuration parsing correct
General |Watchdog configuration|Check whether the profile data is
0x0016(22) . .
error  |parsing failed correct
General |Constant scan time|Check whether the profile data is
0x0017(23) ) . . .
error  |configuration parsing failed correct
General |Power-down wait time|Check whether the profile data is
0x0018(24) ) . . .
error  |configuration parsing failed correct
General |Digital filter parameter|Check whether the profile data is
0x0019(25) ) . . .
error  |configuration parsing failed correct
General |Advanced control configuration|Check whether the profile data is
0x001A(26) i )
error |parsing failed correct
General |External input run configuration|Check whether the profile data is
0x001B(27) . .
error  |parsing failed correct
0x001C General |Serial port 1 configuration|Check whether the profile data is
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
(28) error  |parsing failed correct
0x001D General |Serial port 2 configuration|Check whether the profile data is
(29) error  |parsing failed correct
General |Serial port 232 configuration|Check whether the profile data is
0x001E(30) ) )
error  |parsing failed correct
General [Modbus RTU  Master 1|Check whether the profile data is
0x001F(31) ) . . .
error  |configuration parsing failed correct
General |[Modbus RTU Master 2|Check whether the profile data is
0x0020(32) ) . . .
error  |configuration parsing failed correct
General |Ebus serial port 1 configuration|Check whether the profile data is
0x0021(33) . .
error  |parsing failed correct
General |Ebus serial port 2 configuration|Check whether the profile data is
0x0022(34) . .
error  |parsing failed correct
General |Expansion module|Check whether the profile data is
0x0023(35) ) . . .
error  |configuration parsing failed correct
General |Interrupt configuration code|Check whether the profile data is
0x0024(36) i . . .
error  |configuration parsing failed correct
General |Network port 1 configuration|Check whether the profile data is
0x0025(37) . .
error  |parsing failed correct
General |Network port 2 configuration|Check whether the profile data is
0x0026(38) ) )
error  |parsing failed correct
General |[Modbus TCP  master 1|Check whether the profile data is
0x0027(39) . . . .
error  |configuration parsing failed correct
General [Modbus TCP  master 2|{Check whether the profile data is
0x0028(40) i . . .
error  |configuration parsing failed correct
General |CANOpen configuration|Check whether the profile data is
0x0029(41) . .
error  |parsing failed correct
General |Ethercat configuration parsing|Check whether the profile data is
0x002A(42) )
error |failed correct
General |Fieldbus pulse axis|Check whether the profile data is
0x002B(43) ) . . .
error  |configuration parsing failed correct
0x002C General |Encoder axis configuration|Check whether the profile data is
(44) error  |parsing failed correct
0x002D General |Fieldbus pulse axis|Check whether the profile data is
(45) error  |configuration parsing failed correct
General |Encoder axis configuration|Check whether the profile data is
0x002E(46) . .
error  |parsing failed correct
General |Axis  group  configuration|Check whether the profile data is
0x002F(47) . .
error  |parsing failed correct
General |CAM table configuration|Check whether the profile data is
0x0030(48) . .
error  |parsing failed correct
General |Axis type configuration parsing|Check whether the profile data is
0x0031(49) )
error |failed correct
General |Fieldbus servo axis|Check whether the profile data is
0x0032(50) ) . . .
error  |configuration parsing failed correct
General |Local pulse axis configuration|Check whether the profile data is
0x0033(51) . .
error  |parsing failed correct
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
Serious |Failed to allocate profile
0x003F(63) Check system free memory
error |memory
General |Configuration parsing overrun|Check whether the profile data is
0x0040(64) .
error |failed correct
Serious |Failed to start application due|Check whether the power supply
0x0041(65) .
error |to undervoltage voltage is normal
Serious . Check whether the power supply
0x0042(66) Power failure detected .
error voltage is normal
Serious |Failed to open power-down|Check whether the power-down
0x0043(67) L L o )
error  |keeping file keeping file or file directory exists
Serious |Failed to get power-down|Check whether the power-down
0x0044(68) o o
error  |keeping file size keeping file is damaged
Serious |Failed to map the power-down|Check the file size and whether the
0x0045(69) N .
error |keeping file system is normal
. Failed to release the . .
Serious ] _|Check the file size and whether the
0x0046(70) power-down keeping file )
error i system is normal
mapping
Serious |Error in detecting power-down|Check whether the power-down
0x0047(71) N S
error  |keeping file header keeping file is damaged
Serious |Error in detecting power-down|Check whether the power-down
0x0048(72) N S
error |keeping file length keeping file is damaged
Serious |Error in detecting power-down|Check whether the power-down
0x0049(73) N . R
error  |keeping file tail keeping file is damaged
Serious |Error in detecting power-down|Check whether the power-down
0x004A(74) _ S
error  |keeping file CRC keeping file is damaged
. ) Check whether the user program is
0x0050(80) | Warning |Watchdog timeout )
running correctly
. ) Check whether the error message is
0x0051(81) | Warning |Error message mismatch . .
filled in correctly
Serious i . Check whether the system is
0x0052(82) Failed to open RND file i
error working properly
Serious i Check whether the system is
0x0053(83) Failed to create thread i
error working properly
Serious |Failed to open instruction|Check whether the system s
0x0054(84) . .
error  |library working properly
Serious ) Check whether the system s
0x0055(85) Failed to open user program .
error working properly
Serious |Device model does not match|Check device model and user
0x0056(86) ' . .
error |fieldbus axis number program fieldbus number
Serious |[PLC output type does not|Check whether the PLC output
0x0057(87) ) .
error |match the device. matches the device.
General |Configuration code 0x22 is{Check whether the configuration
0x0058(88) i
error [empty. code is set correctly.
Serious |The interrupt  registration|Check the interrupt registration
0x0059(89) L .
error |function is empty. function.
. The interrupt function s . .
0x005A(90) | Warning ) Check the interrupt function.
undefined.
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
. |Exceeding interrupt source|Check the range of the interrupt
0x005B(91) | Warning
number. source number.
General |The mapping address of the )
0x005C(92) . ) Check the module mapping address.
error |expansion module is empty.
General |lllegal instruction  system|Please recompile and download the
0x0030(48)
error |parameter user program
) . . |Check whether the parameter
General |Parameter is out of limit )
0x0031(49) variable data length of the
error |address range ] o
instruction is out of range
. . Check whether the parameters of
General |lllegal instruction user ) ] )
0x0032(50) the instruction are in the wrong order
error |parameters o .
or the size is set incorrectly
General ) )
0x0033(51) Wrong PID sampling time
error
General .
0x0034(52) Wrong PID filter constant
error
General ) ]
0x0035(53) Wrong PID proportional gain
error
General . L
0x0036(54) Wrong PID integration time
error
General ) . )
0x0037(55) Wrong PID differential gain )
error 1. Stop PID operation and check
General ) o whether the parameters are set
0x0038(56) Wrong PID differential time
error correctly
General |Wrong PID manual output PID|2. Check whether the setting mode
0x0039(57) error alue is correct
valu
0x0003(3) -
The PID setting target value
General -
0x003A(58) ortor exceeds the upper/lower limit
of the setting value
General )
0x003B(59) PID mode is not supported
error
0x003C General |PID process value out of range
(60) error  |error
0x003D General |PID  temperature  sudden
(61) error |change error
General |The setting of PID control|Check whether the control period is
0Xx003E(62) o L
error |period is unreasonable larger than the PID sampling time
1. Limit cycle method: Try to lower
the set temperature value and
increase the sampling cycle, then
rerun the program for autotuning.
G | 2. Ascending curve method: Try to
enera
0x003F(63) TPID mode auto-tuning failed |increase the sampling cycle and set
error
the target temperature value at least
30°C higher than the process
temperature value.
If self-tuning is not possible for a
long time, please confirm whether
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
the control device and sensors are
abnormal
. |Confirm whether the ASCII code to
General |lllegal ASCII code conversion
0x0050(80) be converted conforms to the ASCII
error |value —
code specification
If the upper computer clock can be
read normally, recompile and
General ) . download the program. If the clock
0x0051(81) Clock chip read-write error
error of the upper computer cannot be
read, check whether the hardware is
damaged or the battery is exhausted
General e Check whether the stack data is
0x0052(82) Stack definition error
error normal
General |The divisor in the division|Check whether the divisor in the
0x0053(83) L - L
error  |operation is 0 division operation is 0
General o . Check whether the string instruction
0x0054(84) String instruction or data error . .
error or string data is illegal
General |Override between source and|{Check for overlap between source
0x0055(85)
error |target operands and target operands
Check whether the lower limit is
0x0080 Warni Invalid upper and lower limit|greater than the upper limit, and
arnin
(128) g setting range exchange the upper/lower limit
operation in this case
0x0081 .
Warning |- -
(129)
0x0082 . o The calculated value of PID
Warning [PID deviation out of range o
(130) deviation exceeds-32768 — 32767
. The calculated value of PID
0x0083 . PID proportional term out of ]
Warning proportional term exceeds-32768 —
(131) range
32767
0x0084 . . The calculated value of PID integral
Warning |PID integral term out of range
(132) term exceeds-32768 — 32767
. . The calculated value of PID
0x0085 . PID differential term out of| . .
Warning differential term exceeds-32768 —
(133) range
32767
0x0086 . PID operation result out of|PID calculation result
Warning
(134) range exceeds-32768 — 32767
0x0087 Warni Instruction fetches ID number|Check the compilation ID of the
arnin
(135) g incorrectly upper computer
Serious ) . Check whether the driver and
0x0001(1) Failed to open RTC device
error hardware work properly
Serious ) ) ) Check whether the driver and
0x0002(2) Failed to write RTC device
error hardware work properly
0x0008(8) Serious ) ) Check whether the driver and
0x0003(3) Failed to read RTC device
error hardware work properly
General |Failed to read the real time of|Check whether the system works
0x0004(4) . .
error |the system normally in real time
0x0005(5) | Warning |Failed to read RTC time of|Check whether FPGA and RTC work
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
FPGA properly
. Failure to write RTC time of|Check whether FPGA and RTC work
0x0006(6) | Warning
FPGA properly
General |The IP segments of IP1 and|Misconfigure the network segments
0x0001(1)
error |IP2 repeat error of IP1 and IP2.
General |Read: IP1 module--Open file to
0x0011(17) .
error  |report error Check whether network driver runs
General |Read: IP1 module--Unable to|normally.
0x0012(18) . .
error |get IP information
General |Write: IP1 module--IP address|{Check whether the data in the IP
0x0013(19) . . . .
error  |configuration error segment is valid (0—255).
General |Write:  IP1  module--Mask|Check whether the mask data is
0x0014(20) . . .
error  |configuration error valid (0-255).
General |Write: IP1 module--Gateway|Check whether the gateway data is
0x0015(21) ) , .
error  |configuration error valid (0—-255).
Ensure that the IP1 network
General |Write: IP1 module--USB|segment is separated from the USB
0x0016(22)
error  |network segment repeat error |network segment
(TM700--192.168.3.x).
General Write:  IP1  module--IP and|The IP segment and gateway must
0x0017(23) gateway not in the same|be configured to the same network
0x0009(9) error
network segment error segment.
General |Read: IP2 module--Open file to
0x0021(33) .
error |report error Check whether network driver runs
General |Read: IP2 module--Unable to|normally.
0x0022(34) . .
error  |get IP information
General |Write: IP2 module--IP address|{Check whether the data in the IP
0x0023(35) . .
error  |error segment is valid (0-255).
General . Check whether the mask data is
0x0024(36) Write: IP2 module--Mask error )
error valid (0-255).
General |Write: P2 module--Gateway|Check whether the gateway data is
0x0025(37) )
error |error valid (0—255).
Ensure that the IP2 network
General |Write: IP2 module--USB|segment is separated from the USB
0x0026(38)
error  |network segment repeat error |network segment
(TM700--192.168.3.x).
G | Write: 1IP2 module--IP  and|The IP segment and gateway must
enera
0x0027(39) ortor gateway not in the same|be configured to the same network
network segment error segment.
General |The current axis ID is not in the|Check  whether the axis ID
0x0001(1) . _—
error |valid range parameter setting is reasonable.
. _ |Check whether the ID parameter
General |The current function block ID is ]
0x0002(2) . . setting of the upper computer
error |not in the valid range . .
0x0011(17) function block is reasonable.
The PLCopen state is|Check whether the current axis state
. |unreasonable and the current|satisfies the PLCopen state machine
0x0003(3) | Warning . o
function block cannot be|switching process when the current
started. instruction is triggered.
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
. . . . . Check whether the axis
0x0004(4) | Warning |Axis configuration failed ) L
configuration is successful
1. Check whether the parameter is
mapped in the slave station 10
PDO arameter  Digitallput|mapping.
0x0005(5) | Warning p gratip Pping
address is NULL 2. Check whether the parameter
exist in the XML version of the servo
slave.
If the axis/servo fails, you can call
General . the MC_Reset instruction or restart
0x0006(6) Current axis error/servo error . .
error the MC_Power instruction to clear
the error.
The current axis is not enabled,|Switch to the Stanstill state by
0x0007(7) | Warning |and the axis is in Disabled|calling the MC_Power instruction
state. axis.
. . .. |Call the reset instruction to switch
General |Axis  positive  hard limit .
0x0008(8) . the axis state from ErrorStop state to
error |triggered )
Standstill state
. . . _|Call the reset instruction to switch
General |Axis negative hard limit i
0x0009(9) . the axis state from ErrorStop state to
error  |triggered i
Standstill state
General Call the reset instruction to switch
0x000A(10) Axis positive soft limit triggered |the axis state from ErrorStop state to
error
Standstill state
) . ~_|Call the reset instruction to switch
General |Axis negative  soft  limit )
0x000B(11) . the axis state from ErrorStop state to
error  |triggered )
Standstill state
0x000C wWarni Pulse axis has no output|Check whether the output device is
arnin
(12) g device selected selected for the pulse axis.
0x000D Warnin Fieldbus has no output device|Check whether the output device
i
(13) g selected. has been selected for fieldbus.
. . The current instruction does not
The current instruction does )
. support repeated calls to function
O0x000E(14) | Warning [not support repeated call ) L
blocks, please avoid this situation
technology. . .
intentionally.
. ) . Check whether the axis type
0x000F(15) | Warning |Axis type setting error . .
matches the instruction type.
i It is not recommended to map PDO
. The fieldbous base PDO ) ]
0x0010(16) | Warning ) parameters in  slave  device
address is NULL s .
description file I/O mapping
. o Check whether the current pulse
. Positive hard limit ID| . . )
0x0011(17) | Warning i . . axis input and output points are
configuration failed
reused
. o Check whether the current pulse
. Negative hard limit ID| . . )
0x0012(18) | Warning i . . axis input and output points are
configuration failed
reused
. ) . ) Check whether the current pulse
0x0013(19) | Warning |Probe ID1 configuration failed

axis input and output points are
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reused
Check whether the current pulse
0x0014(20) | Warning |Probe ID2 configuration failed |axis input and output points are
reused
) _|Check whether the current pulse
. Servo error ID configuration| = . .
0x0015(21) | Warning tailed axis input and output points are
reused
. . . _|Check whether the current pulse
. Homing signal ID configuration| = .
0x0016(22) | Warning tailed axis input and output points are
i
reused
Check whether the current pulse
0x0017(23) | Warning |Z signal ID configuration failed |axis input and output points are
reused
. . . |Check whether the current pulse
. Axis enable ID configuration| = .
0x0018(24) | Warning tailed axis input and output points are
i
reused
Check whether the current pulse
. Clear servo error ID| . . .
0x0019(25) | Warning . . . axis input and output points are
configuration failed
reused
. . . Check whether the axis is
0x001A(26) | Warning |The axis address is NULL )
configured successfully
Fieldbus axis enable timeout, check
. . . . whether EtherCAT communication
0x001B(27) | Warning |Fieldbus axis enable failed
and feedback status word are
normal
0x001C General |Fieldbus does not enter Op|Check whether EtherCAT
(28) error |state communication is in OP state
. The current instruction function is
0x001D . |The current function block ) L .
Warning L . not available yet, and it is invalid to
(29) execution is invalid.
use.
Check whether EtherCAT
. ~_ |communication is in OP state.
~ |Current axis communication
0x001E(30) | Warning i ¢ Check whether the EtherCAT
imeou
communication return value is
normal.
Check whether the setting of the
_ |synchronization cycle of the
Under the current axis L
] ) EtherCAT master station is less than
. configuration, the EtherCAT ] ]
0x001F(31) | Warning — . 1ms (in case of mixed use of bus
synchronization period cannot| )
axis and pulse axis, the EtherCAT
be less than 1ms. o
synchronization cycle cannot be less
than 1 ms).
. . . Check whether the PLC toggle
0x0020(32) | Warning |PLC is not running. o
switch is set to Stop.
The current axis is in the process of
. |Axis trigger software does not|soft limit deceleration and stop, and
0x0021(33) | Warning ) )
decelerate to stop. the execution of the current trigger
instruction is invalid.
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The current instruction parameter
. The current instruction|address is NULL, please give an
0x0022(34) | Warning . ) ]
parameter address is NULL. |input variable or contact INVT
technical service.
During the pulse axis ) )
The maximum operating frequency
movement, the pulse o
General of pulse axis is not allowed to
0x0023(35) frequency of the current o
error |, ] . ) exceed 200K, so it is recommended
interpolation period is greater )
to reduce the speed of operation.
than or equal to 200K.
. Pulse axis FPGA cache
0x0024(36) | Warning . Prompt only
reaches limit value.
General |The PDO data address in|Check whether the EtherCAT
0x0025(37) . o
error |EtherCAT is NULL communication is normal.
Check whether EtherCAT
o communication is normal; Check
General |The current servo axis is not .
0x0026(38) . whether the current servo axis is
error  |online. )
plugged into the network cable
connection
. .. |During running, EtherCAT
~|Current axis communication L .
0x0027(39) | Warning failed communication failed, check
EtherCAT communication status
. The PDO parameter|Check whether the EtherCAT
0x0028(40) | Warning . o
StatusWord value is 0 communication is normal.
1. Check whether the EtherCAT
. PDO parameter ErrorCode|communication is normal.
0x0029(41) | Warning i
address is NULL 2. Check whether the PDO
parameter is configured.
. Check axis type configuration, and
. |Torque control is not supported .
0x002A(42) | Warning ) torque control only supports fieldbus
on the current axis. )
axis.
) . Enable instruction status is
0x0065 . Enable instruction  status
Warning . abnormal, please contact INVT
(101) exception ) )
technical service.
. . Reset instruction status is abnormal,
0x0066 . Reset instruction status .
Warning . please contact INVT technical
(102) exception )
service.
Axis reset timed out, please check
0x0067 . ) .
(103) Warning |Reset timeout whether EtherCAT communication is
normal.
) . . If the current axis state does not
Motion superposition is not ) .
0x0068 . ) _ |support the superimposed motion
Warning [supported in the current axis -
(104) state command, refer to the specific
' commands for using the command.
0x0069 . Instruction input parameter is not in
Warning |Input parameter error .
(105) the valid range
0x006A Warni MC_Stop instruction repeated|Please check whether the same axis
arnin
(106) g call error is called more than once
0x006B Warning [MC_ImmediateStop instruction|Please check whether the same axis
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(107) repeated call error is called more than once
) ) ) Check whether the command
MC_Stop instruction  input o .
0x006C General . . _ |parameters are within the valid
parameter is not in the valid
(108) error range, and call the MC_Reset
range .
command to reset the axis state
. . . Check whether the command
MC_Halt instruction input o .
0x006D General . . . |parameters are within the valid
parameter is not in the valid
(209) error range, and call the MC_Reset
range i
command to reset the axis state
. . ~ |Check whether the command
MC_SetOverride instruction o )
0x006E . . . . parameters are within the valid
Warning |input parameter is not in the
(110) ) range, and call the MC_Reset
valid range .
command to reset the axis state
) . . |Check whether the command
MC_MoveVelocity instruction o .
0x006F General |. . . parameters are within the valid
input parameter is not in the
(111) error ) range, and call the MC_Reset
valid range .
command to reset the axis state
. . . |Check whether the command
MC_MoveRelative instruction o )
0x0070 General |, . . parameters are within the valid
input parameter is not in the
(112) error ] range, and call the MC_Reset
valid range i
command to reset the axis state
Check whether the command
MC_MC_MoveAbsoulte o )
0x0071 General | T . |parameters are within the valid
instruction input parameter is
(113) error . . range, and call the MC_Reset
not in the valid range .
command to reset the axis state
. . . Check whether the command
MC_Jog instruction input o .
0x0072 General . . _ |parameters are within the valid
parameter is not in the valid
(114) error range, and call the MC_Reset
range .
command to reset the axis state
. . ) Check whether the command
MC_Inch instruction input o )
0x0073 General . : _|parameters are within the valid
parameter is not in the valid
(115) error range, and call the MC_Reset
range i
command to reset the axis state
. . . Check whether the command
MC_Home instruction input L .
0x0074 General . . _ |parameters are within the valid
parameter is not in the valid
(116) error range, and call the MC_Reset
range .
command to reset the axis state
o . ~ |Check whether the command
MC_SetPosition instruction o )
0x0075 . . . . parameters are within the valid
Warning |input parameter is not in the
(117) ) range, and call the MC_Reset
valid range )
command to reset the axis state
OX00T6 Invalid trigger of|The current axis is in the process of
(118) Warning [MC_SetOverride instruction injcommutation, and the speed
current axis state regulation is not effective.
0x0077 . |The current axis is in the|Run the axis after the axis group
Warning i ) .
(119) operation of the axis group. completes running.
0x0078 Warni Axis state is not in StandStill|Please switch the axis state to
arnin
(220) g state. StandStill state before triggering the
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code code level
current instruction.
. . ~ |The current axis state is not in
0x0079 . Invalid MC _Reset instruction )
Warning - ErrorStop state, and the reset is
(121) reset . .
invalid.
0x007A wWarni Invalid interpolation period|Check EtherCAT synchronization
arnin
(122) g value setting cycle settings.
0x007B Warni Invalid trigger of MC_Stop|Check whether the current axis state
arnin
(123) g instruction can trigger the instruction
0x007C Wamin Invalid trigger of MC_Halt|Check whether the current axis state
i
(124) g instruction can trigger the instruction
0x007D warni Invalid trigger of|Check whether the current axis state
arnin
(125) g MC_ImmediateStop instruction |can trigger the instruction
. . |Please check whether the command
MC_TouchProbe instruction o .
0x007E . T i ) parameters are within the valid
Warning |input parameter is not in the
(126) . range, and call the MC_Reset
valid range .
command to reset the axis state.
Please check whether the command
MC_MoveSuperimosed o .
0x007F . . . . . |parameters are within the valid
Warning [instruction input parameter is
127) . . range, and call the MC_Reset
not in the valid range )
command to reset the axis state.
) . Please check whether the homing
0x0080 . MC_Home instruction is called ] )
Warning function block is called more than
(128) repeatedly .
once on the same axis.
. _ |Please check whether the command
MC_MoveFeed instruction o )
0x0081 General | ) ) parameters are within the valid
input parameter is not in the
(129) error ) range, and call the MC_Reset
valid range. .
command to reset the axis state.
Check whether PDO data in
"Process data" of the configuration
) interface of servo axis of upper
0x0082 . |The probe channel used is not .
Warning ) computer has been added. (Possible
(130) configured )
mappings: 0x60B8, 0x60B9,
0x60BA, 0x60BB, O0x60BC, and
0x60BD)
Interrupt fixed-length function,
0x0083 Warnin when Mode=0 or 1, the probe|Check whether the probe signal is
(131) g signal has not arrived when the|triggered correctly.
first segment is finished.
When the probe function is
0x0084 Warnin triggered, the probe channel{Check the probe channels for
i
(132) g used has been occupied by the|conflicting.
interrupt fixed-length function.
0x0085 Axis configuration index|Check whether the axis
X
(133) Warning [parameter is not in the valid|configuration index parameter is in
range the valid range
0x0086 The axis parameter entered by|Please check whether the axis
X
(134) Warning |the MC_SetAxisConfigPara|setting parameters are within the

valid range
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range
. ~ |Check whether the command
MC_MoveBuffer instruction o )
0x0087 General || — . . parameters are within the valid
input parameter is not in the
(135) error ) range, and call the MC_Reset
valid range .
command to reset the axis state
. Check whether the command
MC_SyncMoveVelocity o .
0x0088 General |. ) ) . |parameters are within the valid
instruction input parameter is
(136) error ) ) range, and call the MC_Reset
not in the valid range )
command to reset the axis state
) Check whether the command
MC_MoveVelocityCSV o )
0x0089 General |, ] ] . |parameters are within the valid
instruction input parameter is
(137) error ) ) range, and call the MC_Reset
not in the valid range .
command to reset the axis state
Check whether the command
MC_SyncTorqueControl o )
0x008A General |. . ] . |parameters are within the valid
instruction input parameter is
(138) error ) ) range, and call the MC_Reset
not in the valid range .
command to reset the axis state
The process data 0x6060 and
0x008B wWarni PDO data used is not|0x6061 in the servo configuration of
arnin
(239) g configured the upper computer are not
configured
) The process data 0x606C is not
0x008C . PDO data wused is not i . . )
Warning ) configured in the servo configuration
(140) configured
of the upper computer
) The process data Ox60FF is not
0x008D . PDO data wused is not i . . )
Warning ) configured in the servo configuration
(141) configured
of the upper computer.
The process data 0x6071 and
0x008E Warnin PDO data wused is not|Ox607F are not configured in the
i
(142) g configured servo configuration of the upper
computer.
The process data 0x6083 and
0x008F Warni PDO data used is not|0x6084 are not configured in the
arnin
(143) g configured servo configuration of the upper
computer.
0X0090 Single axis speed regulation|Check the current axis status and
X
(144) Warning (function is not supported in the whether it meets the requirements of
current axis state. speed regulation function.
0x0091 . |The probe does not support|Check whether the current axis type
Warning | | . . . . .
(145) virtual axis or pulse axis. is configured as bus axis.
. ~ |Check whether the instruction
MC_TorqueControl instruction o )
0x0092 General |. . . parameters are within the valid
input parameter is not in the
(146) error . range, and call the MC_Reset
valid range . . .
instruction to reset the axis state.
0x0093 Wamin Address 0x6077 or 0x6087 is|Check whether 0x6077 or 0x6087 is
i
(147) g empty mapped in the servo "process data".
0x0094 Warni Failed to switch to the target|Check whether the bus
arnin
(148) g control mode communication is normal.
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0x0095 . Failed to write SDO|Check whether the bus
Warning C
(149) parameters communication is normal
) ) ) ) Check whether the instruction
MC_Homing instruction input L .
0x0096 General - . . |parameters are within the valid
parameter is not in the valid
(150) error range, and call the MC_Reset
range
g instruction to reset the axis state.
0x0097 Warni MC_Homing instruction|Check whether the same axis has
arnin
(151) g triggered repeatedly with error |been called more than once
0x0098 wWarni MC_Homing/MC_Home Check whether the Max. homing
arnin
(152) g instruction timeout error time setting is correct.
0x0099 . Check whether the bus
Warning . L S
(153) Control mode is switching communication is normal.
0x00C9 wWarni The master and slave axes use|Check whether the master and slave
arnin
(201) g the same axis ID axes are the same.
Check whether the input parameters
0x00CA General |Input parameter error of|of GearOut are within the constraint
(202) error |MC_GearOut function block  |range of the command parameter
list.
Check whether the slave axis is in
0x00CB . Invalid trigger of MC_GearOut|gear action, and check whether the
Warning . L
(203) function block slave axis is in gear engagement
action
Check whether the input parameters
0x00CC General |Input parameter error oflof MC_Gearln are within the
(204) error |MC_Gearln function block constraint range of the command
parameter list.
Check whether the master axis state
— The current command to run|meets the requirements; Run the
X
(205) Warning [the master axis does not meet|MC_Phasing instruction to check
the requirements. whether the current axis is in cam or
gear action
0x00CE Warni The master axis has not|Check whether the current master
arnin
(206) g reached the target velocity. axis has reached the target velocity.
Check whether the input parameters
0x00CF General |Input parameter error oflof MC_CamOut are within the
(207) error  |MC_CamOut function block constraint range of the command
parameter list.
Check whether the slave axis is in
0x00D0 Warnin Invalid trigger of MC_CamOut|cam action, and check whether the
i
(208) g function slave axis is in cam engagement
action
Check whether the input parameters
0x00D1 General |Input parameter error oflfof MC_Camin are within the
(209) error |MC_Camlin function block constraint range of the command
parameter list.
) Check whether the CamTable ID is
0x00D2 . The current CamTable ID is not| . )
Warning | . . within the constraint range of the
(210) within the valid range.

command parameter list.
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code code level
. . Check whether MasterStartDistance
Setting error of StartPosition or . .
0x00D3 . ) ~ |and StartPosition are in the current
Warning [MasterStartDistance in . . . . )
(211) master axis running direction in
MC_CamlIn command .
- absolute position mode
The MC_Camin instruction is in o )
. _|Check whether StartPosition is
0x00D4 . absolute position mode, with . .
Warning . ahead of MasterStartDistance in the
(212) StartPosition ahead of B
) absolute position mode.
MasterStartDistance
. Check whether the input parameters
The input parameters of the . o
0x00D5 General ) of MC_Phasing are within the
MC_Phasing command are not ;
(213) error T ) constraint range of the command
within the valid range. )
parameter list.
Check whether the master axis
OX0OEL phases of two adjacent keypoints
X
Warning [Master axis phase setting error [are less than or equal to 0.001 in the
(225) '
user-defined cam table of the
MC_GenerateCamTable command.
Check whether the positions of the
OXODE2 The start point of the cam table|master and slave axes at the start
X
(226) Warning [cannot be set as a non-zero|point of the cam are set to non-zero
parameter. in the user-defined cam table of the
MC_GenerateCamTable command.
Check whether the MC_NodeNum
Ox00E3 Warnin The current NodeNum|parameter is set to O in the current
i
(227) g parameter cannot be setto 0 |mode in the GenerateCamTable
command.
Check whether the MC_NodeNum
OXOOE4 The current NodeNum |parameter is set within the constraint
X
Warning [parameter is not within thejrange of the command parameter
(228) . o .
valid range. list in the current mode in the
GenerateCamTable command.
Check whether the cam curve type
settings are within the constraint
Ox00E5 Warnin Curve type setting error in cam|range of the command parameters
(229) g table list. They only support 0 (which
represents straight lines) and 1
(which represents quintic curves).
0x00E6 . . Check whether the cam table is
Warning [The cam table is empty )
(230) configured
) Check whether the count instruction
0x00E7 . Encoder master axis enable .
Warning | ENC_Counter is enabled when the
(231) failed - .
encoder master axis is being used.
. Check that the length of the
The length of the user-defined )
0Ox00ES8 . ) o _ |user-defined cam table array must
Warning [cam table is not within the valid ]
(232) be 32 in the
range
MC_GenerateCamTable command
O0x00E9 Warni Custom tappet switch is not in|Check that the Ilength of the
arnin
(233) g the valid range user-defined switch array must be
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code code level
32 in the MC_DigitalCamSwitch
command.
OXOOEA The ReferenceType parameter|Check whether the ReferenceType
X
(234) Warning |[settings are not within the valid|parameter setting is in the valid
range. range for the current instruction.
.. |Check  whether the  current
0x00EB . Channel parameter setting is|. )
Warning . . instruction and Channel parameter
(235) not in the valid range . o .
setting are within the valid range.
_ |Check  whether the  Number
0x00EC . The Number parameter setting .
Warning |, . . parameter setting of the current
(236) is not in the valid range. ) S )
instruction is within the valid range.
. Check whether the Switches
0x00ED . The Switches parameter . .
Warning i parameter of the current instruction
(237) address is NULL. ) .
has a given variable.
Check whether the Position in the
Ox00EE wWarni In the tappet switch, the|Switches parameter is ascending in
arnin
(238) g position is not ascending. the current instruction, if not, please
modify it
The current axis state does not ) o
Ox00EF . Check whether the axis state is in
Warning [support the use of tappet .
(239) . ) the homing state.
instruction.
Check whether the Action in the
0x00F0 Warnin Action setting is not in the valid|Switches parameter of the current
i
(240) g range in tappet switch. instruction is within the specified
valid range.
Ox00F1 . The Channel is currently in|Check whether the Channel is
Warning
(241) use. reused.
Check whether the Position in the
OXDOE2 In the tappet switch, Position is|Switches parameter of the current
X
(242) Warning [set beyond the rotating axis|instruction exceeds the rotation
modulus period. period value in the rotating axis
mode.
) Check whether the command
The input parameters of the o )
0x00F3 General . . . |parameters are within the valid
MC_CombineAxes instruction
(243) error o ) range, and call the MC_Reset
are not within the valid range. )
command to reset the axis state
Phase of the .
) Check whether the input parameter
MC_GetCamTableDistance ) o
Ox00F4 . ] o ~ |Phase of this command is within the
Warning |[command is not within the valid|
(244) valid range between the start and
range between the start and )
) end points.
end points.
. |Check whether the CurveType
0x00F5 . CurveType parameter setting . o ]
Warning |, . ] parameter setting is in the valid
(245) is not in a valid range ) )
range for the current instruction.
The phases of the start and|Check if the phase difference
0x00F6 warni end points for the|between the start and end points for
arnin
(246) g MC_GetCamTableDistance this command is less than 0.001

Check whether Phase in CamTable
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second function block

Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
ascending order. is in ascending order
The current master axis has
Ox00F7 warni entered the ErrorStop state,|Check the reason why the master
arnin

(247) g and the function block has|axis has entered the ErrorStop state.
stopped running.

OXOOFS Multiple cam tables are used to|Check whether the user program

(248) Warning [save instructions on the same|uses multiple cam tables to save
axis. instructions on the same axis.

The cam table instruction|Check whether the user program
0x00F9 Warni update is not completed and|has not completed the cam table
arnin

(249) 9 the save cam table instruction{update command and has called the
is called. cam table save command instead.

In plane arc interpolation mode 2, if
) . the distance between the start and
0x012D General |Function block input parameter o .
end points is greater than twice the
(301) error  |error .
radius, check and correct the
parameters.
0x012E General |Axis group ID settings exceeds )
Check and correct the axis group ID

(302) error |the range

Two or more identical axis IDs|{Check and correct the duplicated
0x012F General . . . . . .
are configured in the axislaxis IDs in the axis group

(303) error ) .
group configuration interface
The distance from the start end|In plane arc interpolation mode 1,
to the circle center is not equal{check and modify the distance from

0x0130 General ) ) ]

(304) error to that from the end point to the|the start point to the circle center
circle center in the plane arc|and that from the and end point to
function block. the circle center.

The start point, circle center,|In planar arc interpolation mode 0,
0x0131 General |and end point are on the same|the starting point, the auxiliary point

(305) error |[straight line in the plane arc|and the ending point are in a straight
function block. line.

The calculated circle center|ln plane arc interpolation mode 2,
0x0132 General L . . -
position is not unique in the|ensure that the start point is equal to

(306) error . .

plane arc function block. the end point.

In the GrouplmmediateStop

module, the same axis group|For the same axis group, the second
0x0133 General . . . . .

(307) error can only call this function block|immediate axis group stop module
once, and the second function|reports error.
block starts reporting an error.

Pull down the
0x0134 General |Axis group is in|MC_GrouplmmediateStop module

(308) error |GrouplmmediateStopping state|first, and then pull up the

MC_GourpStop module.
In the GroupStop module, the
same axis group can only call|For the same axis group, the second
0x0135 General | . ]
this function block once, and|MC_GroupStop module reports
(309) error

error when pulled up.
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Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
The configured velocity .
0x0136 General o Check the corresponding
parameters are not within a
(310) error parameters
reasonable range
The configured acceleration .
0x0137 General o Check the corresponding
parameters are not within a
(311) error parameters
reasonable range
The configured deceleration )
0x0138 General o Check the corresponding
parameters are not within a
(312) error parameters
reasonable range
The configured Jerk .
0x0139 General o Check the corresponding
parameters are not within a
(313) error parameters
reasonable range
The configured AbsRelMode )
0x013A General o Check the corresponding
parameters are not within a
(314) error parameters
reasonable range
Interpolation is not allowed as|De-select the rotation mode option
0x013B General . L . . . ) .
there a single axis is in thelin the single axis configuration
(315) error . . . .
rotation mode in the axis group |interface
Interpolation is not allowed as )
] o De-select the debugging mode
0x013C General |there a single axis is in the| | ) ) .
. . _ |option in the single axis
(316) error |debugging mode in the axis i L
configuration interface
group
0x013D General |The radius parameter is not|Check the corresponding
(317) error |allowed to be zero parameters
0x013E General |The parameter CircAxes is not|Check the corresponding
(318) error  |within the allowed range parameters
0x013F General |The parameter CircMode is not{Check the corresponding
(319) error  |within the allowed range parameters
0x0140 General |The parameter PathChoice is{Check the corresponding
(320) error |not within the allowed range  |parameters
The array parameters passed
0x0141 General | Enable upper computer error
in by the upper computer are .
(321) error |, protection
incorrect
It is not allowed to modify the|lnterrupt the arc interpolation first,
0x0142 General ) ] .
parameter CircAxes during the|and then modify the parameter
(322) error . . . )
operation of arc interpolation  |CircAxes
The current state does not|The current state does not allow axis
0x0143 General ) ) . . . .
allow axis group velocity|group velocity regulation, including
(323) error ) . .
regulation moderate axis group deceleration
Configure an axis group number for
0x0144 General |An unconfigured axis group|the used axis group in the "Axis
(324) error [number has been used Group Settings" list on the upper
computer
0x0145 General |There is a pulse axis velocity|There is a pulse axis velocity
(325) error |exceeding 200kHz exceeding 200kHz
Two axis groups use the same ) )
0x0146 General ) _ |Modify the reused axis, or run two
axis, so that when one axis| ) )
(326) error axis groups at different times.
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code code level
other axis group cannot enter
the motion state.
Multiple cam table save
0x0147 . . ] . Check the cam table save
Warning |instructions are used in the| . ] .
(327) instructions in the ladder diagram.
same cam table.
The instruction update is not .
0x0148 . Check the order of calling the update
Warning [completed and the save|, ) ) .
(328) . . instruction and save instruction.
instruction is called.
System configuration-Code
0x0101 General . ]
header frame configuration
(257) error
error
0x0102 General |System configuration-Code
(258) error |length configuration error
0x0103 General |System configuration-Code
(259) error |module type configuration error
System configuration-Code|Update the corresponding version of
0x0104 General . .
module length configuration|the host controller or contact
(260) error .
error technical support.
System
0x0105 General . .
Configuration-Parameter
(261) error . .
module type configuration error
System
0x0106 General |Configuration-Parameter
(262) error |module length configuration
error
0x0201 . Counter reset module-Axis 1D
Warning )
(513) exceeds maximum value
Counter reset module-This axis
0x0012(18)| 0x0202 .
Warning |does not belong to encoder
(514) )
axis
0x0203 . Counter reset module-Axis
Warning .
(515) number not configured
0x0301 . Comparator reset module-Axis
Warning .
(769) ID exceeds maximum value
Counter reset module-This axis ) )
0x0302 . Configure the correct axis ID.
Warning |does not belong to encoder
(770) )
axis
0x0303 . Counter reset module-Axis
Warning .
(771) number not configured
0x0401 . Preset module-Axis ID
Warning .
(1025) exceeds maximum value
0x0402 . Preset module-This axis does
Warning .
(1026) not belong to encoder axis
0x0403 . Preset module-No axis number
Warning i
(1027) configured
Preset module-TrigerMode ) )
0x0404 . . Configure the correct TrigerMode
Warning |trigger mode parameter
(1028) . range parameter (0-3).
exception
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0x0405 Warnin Preset module-Preset position|Configure preset positions within the
(1029) g out of range specified range.
0x0406 . Preset module-No  preset . .
Warning . . Configure the preset position.
(1030) position configured
0x0501 . |Counter module-Axis ID
Warning .
(1281) exceeds maximum value
0x0502 . |Counter module-This axis does
Warning .
(1282) not belong to encoder axis
0x0503 . Counter module-Axis number
Warning .
(1283) not configured
0x0601 warni Comparator module-Axis ID|Configure the correct axis ID.
arnin
(1537) g exceeds maximum value
Comparator module-This axis
0x0602 .
Warning [does not belong to encoder
(1538) .
axis
0x0603 . Comparator module-Axis
Warning .
(1539) number not configured
Comparator i . s
0x0604 . ) .. _|Configure comparison values within
Warning [module-Comparison  position .
(1540) . the specified range.
out of limit
0x0605 . Comparator module-No ! )
Warning . . . Configure comparison values.
(1541) comparison position configured
Comparator  module-System )
0x0606 . Enable hardware comparison output
Warning |[does not enable hardware|. . .
(1542) . ) . |in the axis setting interface.
comparison output for this axis
0x0607 wWarnin Comparator module-Interrupt|Configure the interrupt number
(1543) g number out of range within the range of 0-16.
0x0608 Warnin Comparator module-Undefined|Generate the corresponding
i
(1544) g interrupt function interrupt function in the program.
One-dimensional step length
0x0701 . . .
Warning |comparison module-Axis ID
(1793) )
exceeds maximum value
One-dimensional step length
0x0702 __|comparison module-This axis i )
Warning Configure the correct axis ID.
(1794) does not belong to encoder
axis
One-dimensional step
0x0703 . . .
Warning [comparison module-Axis
(1795) .
number not configured
One-dimensional step length
0x0704 . . -
Warning [comparison  module-Starting
(1796) -
position out of range
One-dimensional step length i . o
0x0705 . ) Configure the position value within
Warning |comparison module-End .
(1797) L the specified range.
position out of range
One-dimensional step length
0x0706 Warning |comparison module-Single
(1798) g |comparse g
step position out of range
0x0707 Warning |One-dimensional step length|Configure the position parameters.
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(1799) comparison  module-Starting
position not configured
One-dimensional step
0x0708 . )
Warning [comparison module-End
(1800) . ,
position not configured
One-dimensional step length
0x0709 . . .
Warning [comparison module-Single
(1801) L _
step position not configured
One-dimensional step
0x070A Warnin comparison module-System|Enable hardware comparison output
i
(1802) g does not enable hardware|in the axis setting interface.
comparison output for this axis
One-dimensional step length i )
0x070B . . Configure the interrupt number
Warning [comparison module-Interrupt|
(1803) within the range of 0-16.
number out of range
One-dimensional step length .
0x070C . . . Generate the corresponding
Warning [comparison module-Undefined|. .
(1804) . . interrupt function in the program.
interrupt function
Linear mode-The starting ) o
o . |The starting position is less than the
0x070D . position is less than the ending . " .
Warning . . ending position, and the single step
(1805) position, and the single step o .
. . position is positive.
position is positive
Linear mode-The starting . o
. ) The starting position is greater than
0x070E . position is greater than the ) .
Warning ) . the ending position, and the
(1806) ending position, and the| . o )
) . . |single-step position is negative.
single-step position is negative
Linear array  comparison
0x0801 . .
Warning [module-Axis  ID  exceeds
(2049) .
maximum value
Linear array  comparison
0x0802 . . . i .
(2050) Warning [module-This axis does not|{Configure the correct axis ID.
belong to encoder axis
Linear array  comparison
0x0803 . .
Warning [module-Axis  number  not
(2051) )
configured
0x0804 . Linear array comparison . .
Warning ) Configure array position.
(2052) module-Array not configured
0x0805 Warni Linear array  comparison|The length of the array is less than
arnin
(2053) g module-Array greater than 100 |100.
Linear array comparison .
0x0806 . ) The length of the array is less than
Warning |module-Array size out of array
(2054) array boundary.
range
Linear array  comparison
0x0807 . . i .
(2055) Warning |module-Array size not|Configure array size.
configured
Linear array  comparison )
0x0808 . Enable hardware comparison output
Warning [module-System  does  not|, . L
(2056) in the axis setting interface.
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output for this axis
Linear array comparison ) )
0x0809 . Configure the interrupt number
Warning |[module-Interrupt number out of|
(2057) within the range of 0-16.
range
Linear array  comparison .
0x080A . ; . Generate the corresponding
Warning |module-Undefined interrupt|. o
(2058) . interrupt function in the program.
function
0x080B . , .
Warning |Array size <0 Array length is greater than O.
(2059)
0x0901 . Probe module-Axis ID exceeds
Warning .
(2305) maximum value
0x0902 . Probe module-This axis does . .
Warning i Configure the correct axis ID.
(2306) not belong to encoder axis
0x0903 . Probe module-No axis humber
Warning )
(2307) configured
0x0904 . Probe module-Probe number
Warning Probe number range: 0-1.
(2308) parameter error
0x0905 . Probe module-No probe .
Warning i Configure probe number.
(2309) number configured
0x0906 . Probe module-Edge parameter
Warning Edge parameter range: 0-2
(2310) error
0x0907 . Probe module-Edge )
Warning ) Configure edge parameters.
(2311) parameters not configured
0x0908 . Probe module-Trigger mode
Warning Mode parameter range: 0-1
(2312) parameter error
0x0909 wWarni Probe module-Window start|Configure position parameters within
arnin
(2313) g parameter out of range the specified range.
0x090A Warnin Probe module-Window end|Configure position parameters within
i
(2314) g parameter out of range the specified range.
0x090B Warnin Probe = module-Probe  not|Enable probe in the axis setting
i
(2315) g enabled interface.
In linear mode, the initial value ) L i
0x090C . . In linear mode, the initial value is
Warning |is greater than or equal to the
(2316) less than the end value.
end value
0x0A01 i Linear mode configuration-Axis
Warning .
(2561) ID exceeds maximum value
Linear mode configuration-This
0x0A02 . . i .
(2562) Warning |axis does not belong to|Configure the correct axis ID.
encoder axis
0x0AO03 . Linear mode configuration-No
Warning . .
(2563) axis number configured
Linear mode
0x0A04 . ) ) . )
(2564) Warning |configuration-Mode  selection|Mode selection parameter 0—1
parameter error (0-1)
Linear mode
0x0A05 . ] ) ~ |Mode parameters are not
Warning |configuration-Mode  selection :
(2565) ) configured.
parameter not configured
0x0A06 Warning |Linear mode|Configure software limit parameters.
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(2566) configuration-Software limit
enable parameter not
configured
Linear mode
0Ox0A07 . configuration-Positive limit
Warning ) .
(2567) configuration out of range
value
Linear mode|Configure the position value within
0x0A08 . ) . . . .
(2568) Warning |configuration-Negative limit|the specified range.
position out of range value
Linear mode
0x0A09 . ) . .
Warning |configuration-Period value
(2569) .
position out of range value
Linear mode
O0X0A0A . ) . . - ' L
(2570) Warning |configuration-Positive limit|Configure positive limit parameters.
parameter not configured
Linear mode
0x0A0B . ) ) . . i o
(2571) Warning |configuration-Negative limit| Configure negative limit parameters.
parameter not configured
Linear mode
0x0AO0C . ' . : .
(2572) Warning |configuration-Period value|Configure cycle values.
parameter not configured
0x0A0D . . .
(2573) Warning |The period value is zero Cycle values must not be zero.
O0xOAOE warni Negative limit is greater than|Positive limit is greater than negative
arnin
(2574) g positive limit limit.
Gear ratio mode
0x0B01 . ) . .
Warning |configuration-Axis ID exceeds
(2817) .
maximum value
Gear ratio mode
0x0B02 . ) . . . ' .
(2818) Warning |configuration-This axis does|Configure the correct axis ID.
not belong to encoder axis
Gear ratio mode
0x0B03 . ) . .
Warning |configuration-No axis number
(2819) )
configured
Gear ratio mode
0x0B04 Warnin configuration-Parameters  for|Configure parameters for one
i
(2820) g one revolution of encoder not|revolution of encoder.
configured
Gear ratio mode
0x0B05 warni configuration-Parameters  for|Configure parameters for one
arnin
(2821) g one revolution of worktable not|revolution of worktable.
configured
Gear ratio mode
0x0B06 . |configuration-Maximum value|Configure gear ratio numerator
Warning .
(2822) of gear ratio numerator{parameter.
parameter not configured
0x0B0O7 Warning |Gear ratio mode|Configure gear ratio denominator
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(2823) configuration-Gear ratio|parameter.
denominator parameter not
configured
0x0001(1) | Warning |Axle number out of range Check the axis number setting.
Axis number does not exist in ) .
. . . Check  CANopen configuration
0x0002(2) | Warning [CANopen  configuration  or settin
PDO configuration error g
. Absolute position instruction
0x0003(3) | Warning
speed < zero
. Absolute position instruction .
0x0004(4) | Warning Check the speed parameter in the
speed < zero . .
- - instruction.
. Speed mode instruction speed
0x0005(5) | Warning
< zero
0x0006(6) | Warning |Jog instruction speed < zero
. |Absolute position instruction|Check the DEC speed parameter in
0x0007(7) | Warning i .
DEC speed < zero the instruction.
_ |Absolute position instruction|Check the DEC speed parameter in
0x0008(8) | Warning . .
DEC speed < zero the instruction.
. Speed mode instruction DEC|Check the DEC speed parameter in
0x0009(9) | Warning . .
speed < zero the instruction.
~|Jog instruction DEC speed <|Check the DEC speed parameter in
0x000A(10) | Warning . .
zero the instruction.
. . . Check whether disconnection
0x000B(11) | Warning [Homing failed
occurred.
0x000C Warnina |Homing timeout Check CANopen configuration PDO
i ing ti u
0x0013(19) (12) g 9 setting.
The axis is not enabled, and
0x000D . . . .
(13) Warning [the current instruction cannot{Enable CANopen axis.
be executed
Not in "Fault Stop State", the
0x000E(14) | Warning [reset axis error instruction
cannot be executed
The axis is in the "Stop" state,
0x000F(15) | Warning |and the current instruction
cannot be executed
The axis is homing, and the
0x0010(16) | Warning |current instruction cannot be
executed .
- - —Check the axis state.
The axis is moving
0x0011(17) | Warning |continuously, and the current
instruction cannot be executed
The axis is positioning, and the
0x0012(18) | Warning |current instruction cannot be
executed
The axis is in the "Fault Stop”
0x0013(19) | Warning |state, and the current
instruction cannot be executed
0x0014(20) | Warning |Axis enable timeout Check whether CANopen
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0x0015(21) | Warning |CANopen is not configured configuration setting is correct.
0x0016(22) | Warning |Fault reset timeout
0x0017(23) | Warning |SDO write timeout Check whether the line connection is
0x0018(24) | Warning |SDO read timeout normal
0x0019(25) | Warning |SDO instruction error
. Software limit reached in axis o .
0x001A(26) | Warning . Check the software limit settings.
operation
. |Axis  absolute  positioning
0x001B(27) | Warning |, . . .
failure Check whether the line connection is
0x001C ) ) . o . normal
(28) Warning |Axis relative positioning failure
0x001D . . ) Check whether the instruction speed
Warning [Homing speed set incorrectly
(29) parameters are set correctly.
. Axis halt instruction execution|Check whether the line connection is
0x001E(30) | Warning | .
timeout normal
Check  whether the homing
Homing approach speed is set|approach speed parameters are set
0x001F(31) | Warning |. g app P PP p. P
incorrectly correctly in the CANopen
configuration.
. . Check whether the homing ACC
. Homing acceleration set )
0x0020(32) | Warning |, parameters are set correctly in the
incorrectly ) .
CANopen configuration.
. Speed operation instruction
0x0021(33) | Warning i . . o
execution failure Check whether the line connection is
~ |[Jog instruction  execution|{normal
0x0022(34) | Warning |, .
failure
Enable instruction is not|Check whether the Power instruction
0x0023(35) | Warning |allowed to be called on the|is called twice for the same axis
same axis number.
i Check the communication state of
General |The slave corresponding to the .
0x0024(36) . . the slave or whether the slave is
error |axis is offline
enabled.
Check  whether the  network
General ) . ) .
0x0001(1) ortor Module configuration fault configuration corresponds to the
0x0030(48) physical configuration of the module
. Incorrect module parameter|Check module parameter
0x0002(2) | Warning i ) .
setting configuration
o . Check  whether the network
General |Digital input module ) .
0x0001(1) ) ) configuration corresponds to the
error  |configuration fault ) . .
physical configuration of the module
. Digital input module parameter|Check module parameter
0x0002(2) | Warning . . ) ' .
configuration failure configuration
0x0031(49) . Check  whether the network
0x2001 General |Digital output module ) .
) ) ) configuration corresponds to the
(8193) error  |configuration failure ; . .
physical configuration of the module
0x2002 wWarnin Digital output module|Check module parameter
(8194) g parameter configuration failure |configuration
0x2003 Warning |Digital output module output|Check the module output port power
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(8195) port power supply failure supply
o Check whether the module output
0x2004 . Digital output module output o
Warning | . port load exceeds the specification
(8196) failure
range
) Check  whether the network
General |Analog input module ) .
0x0001(1) i i i configuration corresponds to the
error  |configuration failure ; . .
physical configuration of the module
. |Analog input channel 0|Check channel 0 parameter
0x0012(18) | Warning . . . . .
parameter configuration failure |configuration
. |Analog input channel O signal|Check the physical connection of
0x0015(21) | Warning . .
source open circuit fault Channel 0 signal source
. Check whether the channel 0
~ |Analog input channel O i . .
0x0016(22) | Warning ) ) o sampling signal exceeds the chip
sampling signal out of limit fault|
limit
Analog input channel 0|Check whether the channel O
0x0017(23) | Warning |sampling signal exceeds upper|sampling signal exceeds the upper
limit fault range
Analog input channel 0|Check whether the channel O
0x0018(24) | Warning |sampling signal exceeds the|sampling signal exceeds the lower
lower range range
. |Analog input channel 1|Check channel 1 parameter
0x0022(34) | Warning i . . ) .
parameter configuration failure |configuration
. |Analog input channel 1 signal|Check the physical connection of
0x0025(37) | Warning o )
source open circuit fault Channel 1 signal source
. Check whether the channel 1
. Analog input channel 1 ) . )
0x0026(38) | Warning ) ) o sampling signal exceeds the chip
0x0032(50) sampling signal out of limit fault limit
imi
Analog input channel 1{Check whether the channel 1
0x0027(39) | Warning |sampling signal exceeds upper|sampling signal exceeds the upper
limit fault range
Analog input channel 1{Check whether the channel 1
0x0028(40) | Warning [sampling signal exceeds the|sampling signal exceeds the lower
lower range range
. |Analog input channel 2|Check channel 2 parameter
0x0032(50) | Warning i . . ) .
parameter configuration failure |configuration
_|Analog input channel 2 signal|Check the physical connection of
0x0035(53) | Warning o )
source open circuit fault Channel 2 signal source
. Check whether the channel 2
. Analog input channel 2 . . .
0x0036(54) | Warning ) ) o sampling signal exceeds the chip
sampling signal out of limit fault|
limit
Analog input channel 2|Check whether the channel 2
0x0037(55) | Warning [sampling signal exceeds upper|sampling signal exceeds the upper
limit fault range
Analog input channel 2|Check whether the channel 2
0x0038(56) | Warning [sampling signal exceeds the|sampling signal exceeds the lower
lower range range
. |Analog input channel 3|Check channel 3 parameter
0x0042(66) | Warning i . . i .
parameter configuration failure |configuration
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_|Analog input channel 3 signal|Check the physical connection of
0x0045(69) | Warning . .
source open circuit fault Channel 3 signal source
. Check whether the channel 3
. Analog input channel 3 ) . .
0x0046(70) | Warning ) ) o sampling signal exceeds the chip
sampling signal out of limit fault| =~
limit
Analog input channel 3|{Check whether the channel 3
0x0047(71) | Warning |sampling signal exceeds upper|sampling signal exceeds the upper
limit fault range
Analog input channel 3|{Check whether the channel 3
0x0048(72) | Warning [sampling signal exceeds the|sampling signal exceeds the lower
lower range range
Check  whether the  network
0x2001 General |Analog output module ) .
. . configuration corresponds to the
(8193) error  |configuration fault ) . .
physical configuration of the module
0x2003 warnin Analog output module output|Check the module output port power
(8195) g port power supply failure supply
0x2012 warnin Analog output channel O0[{Check channel 0 parameter
(8210) g parameter configuration failure |configuration
0x2014 warnin Analog output channel 0 output|Check channel 0 output for
(8212) g fault short/open circuit
0x2022 Warnin Analog output channel 1|Check channel 1 parameter
(8226) g parameter configuration failure |configuration
0x2024 Warnin Analog output channel 1 output{Check channel 1 output for
|
(8228) g fault short/open circuit
0x2032 wWarni Analog output channel 2|Check channel 2  parameter
arnin
(8242) g parameter configuration failure |configuration
0x2034 wWarni Analog output channel 2 output|Check channel 2 output for
arnin
(8244) g fault short/open circuit
0x2042 wWarni Analog output channel 3|Check channel 3  parameter
arnin
(8258) g parameter configuration failure |configuration
0x2044 Warnin Analog output channel 3 output|{Check channel 3 output for
i
(8260) g fault short/open circuit
i Check  whether the  network
General |Temperature sampling module ) .
0x0001(1) ) ) ) configuration corresponds to the
error |configuration failure ; ) .
physical configuration of the module
Temperature sampling channel
. . . |Check channel 0 parameter
0x0012(18) | Warning |0 parameter  configuration ) .
) configuration
failure
Temperature sampling channel ) )
. . . _|Check the physical connection of
0x0015(21) | Warning |0 signal source open circuit .
0x0033(51) Channel 0 signal source
fault
Temperature sampling channel{Check whether the channel 0
0x0017(23) | Warning |0 sampling signal exceeds the|sampling signal exceeds the upper
upper range range
Temperature sampling channel{Check whether the channel 0
0x0018(24) | Warning |0 sampling signal exceeds the|sampling signal exceeds the lower
lower range range
0x0022(34) | Warning |Temperature sampling channel|Check channel 1  parameter
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1 parameter configuration|configuration
failure
Temperature sampling channel ) )
. . . _|Check the physical connection of
0x0025(37) | Warning |1 signal source open circuit )
Channel 1 signal source
fault
Temperature sampling channel{Check whether the channel 1
0x0027(39) | Warning |1 sampling signal exceeds the|sampling signal exceeds the upper
upper range range
Temperature sampling channel{Check whether the channel 1
0x0028(40) | Warning |1 sampling signal exceeds the|sampling signal exceeds the lower
lower range range
Temperature sampling channel
. . . |Check channel 2 parameter
0x0032(50) | Warning |2 parameter configuration ) .
. configuration
failure
Temperature sampling channel ) )
. . .. |Check the physical connection of
0x0035(53) | Warning |2 signal source open circuit )
Channel 2 signal source
fault
Temperature sampling channel{Check whether the channel 2
0x0037(55) | Warning |2 sampling signal exceeds the|sampling signal exceeds the upper
upper range range
Temperature sampling channel|{Check whether the channel 2
0x0038(56) | Warning |2 sampling signal exceeds the|sampling signal exceeds the lower
lower range range
Temperature sampling channel
. ) . |Check channel 3 parameter
0x0042(66) | Warning |3  parameter  configuration ) .
. configuration
failure
Temperature sampling channel ) )
. ) ~_|Check the physical connection of
0x0045(69) | Warning |3 signal source open circuit )
Channel 3 signal source
fault
Temperature sampling channel|{Check whether the channel 3
0x0047(71) | Warning |3 sampling signal exceeds the|sampling signal exceeds the upper
upper range range
Temperature sampling channel{Check whether the channel 3
0x0048(72) | Warning |3 sampling signal exceeds the|sampling signal exceeds the lower
lower range range
i i Check whether the module network
General |Module configuration does not . .
0x0001(1) configuration corresponds to the
error |match ) . .
physical configuration
. Module parameter|Check the module configuration
0x0002(2) | Warning ) )
configuration fault parameters
. Module output port power|Check the module output port power
0x0003(3) | Warning
0x0034(52) supply fault supply
0x0004(4) | Warning |[Module output port fault Check the module output port
. Module channel 0 parameter|Check the parameter configuration
0x0012(18) | Warning ! .
configuration fault of module channel 0
. Check the output of module channel
0x0014(20) | Warning |Module channel 0 output fault
0x0015(21) | Warning |Module channel 0 signal|Check the physical connection of
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source open circuit fault

channel 0 signal source

0x0016(22)

Warning

Module channel 0 sampling
signal out of limit fault

Check whether the sampling signal
of module channel 0 exceeds the
limit

0x0017(23)

Warning

Module channel 0 sampling
signal exceeds the upper range

Check whether the sampling signal
of module channel 0 exceeds the
upper range

0x0018(24)

Warning

Module channel 0 sampling
signal exceeds the lower range

Check whether the sampling signal
of module channel 0 exceeds the
lower range

0x0022(34)

Warning

Module channel 1 parameter
configuration fault

Check the parameter configuration
of module channel 1

0x0023(35)

Warning

Module channel 1 output fault

Check the output of module channel

0x0024(36)

Warning

Module
source open circuit fault

channel 1 signal

Check the physical connection of
channel 1 signal source

0x0025(37)

Warning

Module channel 1 sampling
signal out of limit fault

Check whether the sampling signal
of module channel 1 exceeds the
limit

0x0026(38)

Warning

Module channel 1 sampling

signal exceeds the upper range

Check whether the sampling signal
of module channel 1 exceeds the
upper range

0x0027(39)

Warning

Module channel 1 sampling

signal exceeds the lower range

Check whether the sampling signal
of module channel 1 exceeds the
lower range

0x0028(40)

Warning

Module output port power

supply fault

Check the module output port power
supply

0x0040(64)

0x0001(1)

Warning

Standard Modbus
exception code 01,
function code

error,
illegal

Check whether the configuration of
function code accessed by master
connected with PLC is legal

0x0002(2)

Warning

Standard Modbus
exception code 02,
register address

error,
illegal

Check  whether the address
configuration accessed by the
master connected with PLC is legal

0x0003(3)

Warning

Standard Modbus
exception code 03, illegal data

error,

value

Check whether the value included in
the master's query to the server (or
the slave) is not allowed.

0x0004(4)

Warning

Standard
exception

Modbus
04,

error,
code slave

device failure

Check the
connected the

master
PLC is

whether
with
configured correctly

0x0005(5)

Warning

the
communication time exceeds

Communication timeout,

the maximum communication
time set by the user

Check whether the serial connection
is normal

0x0007(7)

Warning

The communication connection
is disconnected

Check whether the line connection is
normal

0x0008(8)

Warning

The received data frame does
not conform to the Modbus
protocol

Check whether the baud rate, data
bit and parity bit are configured
correctly
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Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
does not conform to the
. protocol or the number of|Check the master connected with
0x000B(11) | Warning
elements exceeds the|PLC
maximum limit specified by the
function code
The received slave address
0x000C . .
(12) Warning [does not match the requested|{Check the slave connected with PLC
slave address
The received function code
0x000D . )
(13) Warning [does not match the requested|{Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the upper computer; Re-download
the program
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal(function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check whether the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
Communication timeout, the
0x0041(65) L . . .
. communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . R
the maximum communication|is normal
time set by the user
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning [not conform to the Modbus|bit and parity bit are configured
protocol correctly
Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly
. Element address overflow (the
0x000A(10) | Warning ) Check the element address
amount of data received or
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sent exceeds the storage
space of the element)
The length of data received
does not conform to the
. protocol or the number oflCheck the master connected with
0x000B(11) | Warning
elements exceeds the|PLC
maximum limit specified by the
function code
The received slave address
0x000C . .
(12) Warning |does not match the requested|Check the slave connected with PLC
slave address
The received function code
0x000D . .
(13) Warning |does not match the requested|Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning [Instruction execution failed of the upper computer; Re-download
the program
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal|function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check whether the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
Communication timeout, the
. |communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . .
the maximum communication|is normal
0x0042(66) time set by the user
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |, .
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning [not conform to the Modbusibit and parity bit are configured
protocol correctly
Check whether the baud rate, data
0x0009(9) | Warning [CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received )
. Check the master connected with
0x000B(11) | Warning |[does not conform to the PLC
protocol or the number of
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code code level
elements exceeds the
maximum limit specified by the
function code
The received slave address
0x000C . )
(12) Warning |does not match the requested|Check the slave connected with PLC
slave address
The received function code
0x000D . .
(13) Warning |does not match the requested|Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the upper computer; Re-download
the program
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal|function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check  whether  the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
Communication timeout, the
. |communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . SRR
the maximum communication|is normal
time set by the user
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |, .
is disconnected normal
0x0043(67) -
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning |not conform to the Modbus|bit and parity bit are configured
protocol correctly
Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
does not conform to the
. protocol or the number oflCheck the master connected with
0x000B(11) | Warning
elements exceeds the|PLC
maximum limit specified by the
function code
0x000C . The received slave address )
Warning Check the slave connected with PLC
(12) does not match the requested
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slave address
Ox000D The received function code
(13) Warning [does not match the requested|{Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the upper computer; Re-download
the program
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |[exception code 01, illegal{function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal{configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check  whether  the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
Communication timeout, the
0X0005(5) | Warning communication time exceeds|Check whether the serial connection
the maximum communication|is normal
time set by the user
0x0007(7) | Warning jl'he. communication connection|Check whether the line connection is
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning [not conform to the Modbus|bit and parity bit are configured
0x0044(68) protocol correctly
Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
. |amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
does not conform to the
0X000B(11) | Warning protocol or the number oflCheck the master connected with
elements exceeds the|PLC
maximum limit specified by the
function code
OXDOOC The received slave address
(12) Warning |does not match the requested|Check the slave connected with PLC
slave address
OXOOOD The received function code
(13) Warning [does not match the requested|Check the slave connected with PLC
function code
0x000E(14) | Warning |Instruction execution failed Check the parameter configuration
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code code level
of the upper computer; Re-download
the program
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal/function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check  whether  the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
Communication timeout, the
0X0005(5) | Warning communication time exceeds|Check whether the serial connection
the maximum communication|is normal
time set by the user
0%0007(7) | Warning The communication connection|Check whether the line connection is
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning |[not conform to the Modbus|bit and parity bit are configured
protocol correctly
0x0045(69) Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
_|amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
does not conform to the
0X000B(11) | Warning protocol or the number oflCheck the master connected with
elements exceeds the|PLC
maximum limit specified by the
function code
OXDOOC The received slave address
(12) Warning [does not match the requested|Check the slave connected with PLC
slave address
OXOOOD The received function code
(13) Warning [does not match the requested|Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning [Instruction execution failed of the upper computer; Re-download
the program
Choose the serial freeport in the
. COM port parameters not .
0x0046(70)| 0x0001(1) | Warning configured upper computer and configure the
parameters of the serial port
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_|Transmit length or receive|Check the transmit length or receive
0x0002(2) | Warning .
length setting error length
Element address overflow (the|Check the receive or transmit buffer
. amount of data received or|element address and the transmit or
0x0003(3) | Warning ) . .
sent exceeds the storagejreceive length  of instruction
space of the element) parameters
. ) Check whether the Port setting in
0x0004(4) | Warning |Port setting error . .
the instruction is correct
. Transmit instruction execution
0x0005(5) | Warning | . Retry
failed
. Receive instruction execution
0x0006(6) | Warning |, . Retry
failed
. . Check the length of data transmitted
0x0007(7) | Warning |Incomplete received data
by the sender
. . ) Check whether the serial line
0x0008(8) | Warning |Receive data timeout o
connection is normal
0x0009(9) | Warning |Instruction execution failed Retry
Choose the serial freeport in the
. COM port parameters not .
0x0001(1) | Warning ) upper computer and configure the
configured .
parameters of the serial port
_|Transmit length or receive|Check the transmit length or receive
0x0002(2) | Warning .
length setting error length
Element address overflow (the|Check the receive or transmit buffer
. amount of data received or|element address and the transmit or
0x0003(3) | Warning ) . .
sent exceeds the storage|receive length of instruction
space of the element) parameters
. ) Check whether the Port setting in
0x0047(71)| 0x0004(4) | Warning |Port setting error . o
the instruction is correct
. Transmit instruction execution
0x0005(5) | Warning | . Retry
failed
. Receive instruction execution
0x0006(6) | Warning | . Retry
failed
. . Check the length of data transmitted
0x0007(7) | Warning (Incomplete received data
by the sender
. . . Check whether the serial line
0x0008(8) | Warning |Receive data timeout o
connection is normal
0x0009(9) | Warning |Instruction execution failed Retry
Choose the serial freeport in the
. COM port parameters not .
0x0001(1) | Warning ) upper computer and configure the
configured .
parameters of the serial port
. |Transmit length or receive|Check the transmit length or receive
0x0002(2) | Warning .
length setting error length
0x0048(72) Element address overflow (the|Check the receive or transmit buffer
. amount of data received or|element address and the transmit or
0x0003(3) | Warning . . .
sent exceeds the storagejreceive length of instruction
space of the element) parameters
. ) Check whether the Port setting in
0x0004(4) | Warning |Port setting error . o
the instruction is correct

202502 (V1.2)

269



TS600 Series Programmable Logic Controller Programming and Application Manual

Fault Diagnosis

Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
. Transmit instruction execution
0x0005(5) | Warning |, . Retry
failed
. Receive instruction execution
0x0006(6) | Warning |, . Retry
failed
. . Check the length of data transmitted
0x0007(7) | Warning |Incomplete received data
by the sender
. . ) Check whether the serial line
0x0008(8) | Warning |Receive data timeout o
connection is normal
0x0009(9) | Warning |Instruction execution failed Retry
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal|function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal{configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check whether the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device fault configured correctly.
Communication timeout, the
. communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . SRR
the maximum communication|is normal.
time set by the user.
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |
is disconnected. normal.
The received data frame does|Check whether the baud rate, data
0x0049(73)| 0x0008(8) | Warning |not conform to the Modbus|bit and parity bit are configured
protocol. correctly.
Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly.
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address.
sent exceeds the storage
space of the element).
The length of data received
does not conform to the
. protocol or the number of|{Check the master connected with
0x000B(11) | Warning
elements exceeds the|PLC.
maximum limit specified by the
function code.
The received slave address .
. Check the slave connected with
0x000C(12) | Warning |does not match the requested PLC
slave address. '
. The received function code|Check the slave connected with
0x000D(13) | Warning
does not match the requested|PLC.
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code code level
function code.
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the host controller.
Re-download the program.
) . Check whether the input port
. The input port number is out of .
0x000F(15) | Warning rande number of the function block
ge- corresponds to the actual port.
Check whether the corresponding
. . . port for ModbusRTU master is
0x0010(16) | Warning |The serial port is not opened. ) ) )
checked in the configuration tree on
the right side.
. . The slave address setting is not
0x0011(17) | Warning |Slave address setting error o
within the range of 0 to 255.
The function code setting does not
. . . meet the Modbus requirements;
0x0012(18) | Warning |Function code setting error )
check whether the function code
setting is correct.

Incorrect data count setting for|The data count set by this function
0x0013(19) | Warning [the corresponding function|code does not meet the Modbus
code requirements.

Check the size of the defined data
. Data buffer cache size setting|buffer cache to ensure that it is not
0x0014(20) | Warning )
error less than the required amount of
data.
Two function blocks are )
. i Check whether the function blocks
0x0015(21) | Warning |enabled simultaneously on the .
are enabled simultaneously.
same port.
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal(function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check  whether  the master
0x004A(74)| 0x0004(4) | Warning |exception code 04, slave|connected with the PLC s
device fault configured correctly.
Communication timeout, the
. communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . o
the maximum communication|is normal.
time set by the user
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |
is disconnected. normal.
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning [not conform to the Modbus|bit and parity bit are configured
protocol. correctly.
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Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly.
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address.
sent exceeds the storage
space of the element).
The length of data received
does not conform to the
. protocol or the number oflCheck the master connected with
0x000B(11) | Warning
elements exceeds the|PLC.
maximum limit specified by the
function code.
The received slave address .
. Check the slave connected with
0x000C(12) | Warning [does not match the requested PLC
slave address. '
The received function code .
. Check the slave connected with
0x000D(13) | Warning [does not match the requested PLC
function code. '
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the host controller.
Re-download the program.
) . Check whether the input port
_|The input port number is out of .
0x000F(15) | Warning number of the function block
range.
corresponds to the actual port.
Check whether the corresponding
. ) . port for ModbusRTU master is
0x0010(16) | Warning |The serial port is not opened. ) ) )
checked in the configuration tree on
the right side.
. ) The slave address setting is not
0x0011(17) | Warning |Slave address setting error o
within the range of 0 to 255.
The function code setting does not
. ) ) meet the Modbus requirements;
0x0012(18) | Warning |Function code setting error )
check whether the function code
setting is correct.

Incorrect data count setting for|The data count set by this function
0x0013(19) | Warning |the corresponding function|code does not meet the Modbus
code requirements.

Check the size of the defined data
. Data buffer cache size setting|buffer cache to ensure that it is not
0x0014(20) | Warning )
error less than the required amount of
data.
Two function blocks are .
. ) Check whether the function blocks
0x0015(21) | Warning |enabled simultaneously on the )
are enabled simultaneously.
same port.
G | Please check whether the CAN
enera
0x0050(80)| 0x0001(1) CANopen communication error [network line connection is normal,
error
ensure that there is no reverse
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connection, short connection or
open circuit between CANH and
CANL, and check whether the
terminal resistance is connected
correctly, and whether the baud rate
of CAN communication matches.
General Check whether the upper computer
0x0002(2) CANopen configuration error  |configuration matches the actual
error
situation
Detect whether too many PDOs are
configured, and there are devices on
the fieldbus that transmit CAN
. . . messages autonomously, such as
0x0003(3) | Warning |CANopen load rate is too high )
CAN analyzers or multiple CANopen
masters. This situation may lead to
poor communication status, data
loss and other problems.
Serious . Restart the PLC or contact technical
0x0001(1) Internal error in CAN module
error support.
General |CAN free port instruction|Check the input parameters of the
0x0002(2) L .
error |parameter setting is incorrect. |function block.
1. Check whether the CAN baud rate
configuration is correct.
General |CAN free port data sendin
0X0003(3) . p g|2. Check whether the CAN hardware
error  (timeout connection is normal.
3. Check the terminal matching
resistor.
1. Check whether the CAN baud rate
configuration is correct.
0x0051(81) 0X0004(4) General |CAN free port data receiving|2. Check whether the CAN hardware
X .
error  (timeout connection is normal.
3. Check the terminal matching
resistor.
1. Reduce environmental
interference.
General 2. Check the baud rate
0x0005(5) CAN bus error ) ]
error configuration.
3. Check the terminal matching
resistor.
General |CAN free port is not|Please  configure  CAN 2.0
0x0006(6) i o .
error |configured. communication in the CAN options.
0x1020 Serious (Wrong number of module .
Update the version of the host
0x0080 (4128) error |matches .
- - controller or contact technical
(128) 0x1040 Serious |Connection 0 module length SUpDOTt
. . u .
(4160) error |matching exception PP
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0x1041 Serious |Connection 1 module length
(4161) error |matching exception

0x1042 Serious |Connection 2 module length
(4162) error |matching exception

0x1043 Serious |Connection 3 module length
(4163) error |matching exception

0x1044 Serious |Connection 4 module length
(4164) error |matching exception

0x1045 Serious |Connection 5 module length
(4165) error |matching exception

0x1046 Serious |Connection 6 module length
(4166) error |matching exception

0x1047 Serious |Connection 7 module length
(4167) error |matching exception

0x1048 Serious |Connection 8 module length
(4168) error |matching exception

0x1049 Serious |Connection 9 module length
(4169) error |matching exception

0x104A Serious |Connection 10 module length
(4170) error |matching exception

0x104B Serious |Connection 11 module length
(4171) error |matching exception

0x104C Serious |Connection 12 module length
(4172) error |matching exception

0x104D Serious |Connection 13 module length
(4173) error |matching exception

0x104E Serious |Connection 14 module length
(4174) error |matching exception

0x104F Serious |Connection 15 module length
(4175) error |matching exception

0x1060 Serious |Connection 0 module input
(4192) error  |length exception

0x1061 Serious |Connection 1 module input
(4193) error |length exception

0x1062 Serious |Connection 2 module input
(4194) error  |length exception

0x1063 Serious |Connection 3 module input
(4195) error  |length exception

0x1064 Serious |Connection 4 module input
(4196) error  |length exception

0x1065 Serious [Connection 5 module input
(4197) error |length exception

0x1066 Serious |Connection 6 module input
(4198) error |length exception

0x1067 Serious |Connection 7 module input
(4199) error |length exception

0x1068 Serious |Connection 8 module input
(4200) error |length exception
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0x1069 Serious [Connection 9 module input
(4201) error |length exception
0x106A Serious |Connection 10 module input
(4202) error |length exception
0x106B Serious |Connection 11 module input
(4203) error  |length exception
0x106C Serious |Connection 12 module input
(4204) error  |length exception
0x106D Serious |Connection 13 module input
(4205) error |length exception
0x106E Serious |Connection 14 module input
(4206) error |length exception
0x106F Serious |Connection 15 module input
(4207) error  |length exception
0x1080 Serious |Connection 0 module output
(4224) error  |length exception
0x1081 Serious [Connection 1 module output
(4225) error |length exception
0x1082 Serious |Connection 2 module output
(4226) error |length exception
0x1083 Serious |Connection 3 module output
(4227) error  |length exception
0x1084 Serious |Connection 4 module output
(4228) error  |length exception
0x1085 Serious |Connection 5 module output
(4229) error |length exception
0x1086 Serious |Connection 6 module output
(4230) error  |length exception
0x1087 Serious |Connection 7 module output
(4231) error  |length exception
0x1088 Serious |Connection 8 module output
(4232) error  |length exception
0x1089 Serious |Connection 9 module output
(4233) error |length exception
0x108A Serious |Connection 10 module output
(4234) error  |length exception
0x108B Serious |Connection 11 module output
(4235) error  |length exception
0x108C Serious |Connection 12 module output
(4236) error  |length exception
0x108D Serious |Connection 13 module output
(4237) error |length exception
0x108E Serious |Connection 14 module output
(4238) error |length exception
0x108F Serious |Connection 15 module output
(4239) error |length exception
0x10A0 Serious |Connection 0 element
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(4256) error |matching exception
0x10A1 Serious |Connection 1 element
(4257) error  |matching exception
0x10A2 Serious |Connection 2 element
(4258) error |matching exception
0x10A3 Serious |[Connection 3 element
(4259) error |matching exception
0x10A4 Serious |Connection 4 element
(4260) error |matching exception
0x10A5 Serious |Connection 5 element
(4261) error  |matching exception
0x10A6 Serious |Connection 6 element
(4262) error |matching exception
0x10A7 Serious |[Connection 7 element
(4263) error |matching exception
0x10A8 Serious |Connection 8 element
(4264) error |matching exception
0x10A9 Serious |Connection 9 element
(4265) error  |matching exception
0x10AA Serious |Connection 10 element
(4266) error |matching exception
0x10AB Serious |[Connection 11 element
(4267) error  |matching exception
0x10AC Serious |[Connection 12 element
(4268) error |matching exception
0x10AD Serious |Connection 13 element
(4269) error |matching exception
Ox10AE Serious |Connection 14 element
(4270) error |matching exception
Ox10AF Serious |[Connection 15 element
(4271) error  |matching exception
0x3000 . Connection 0 connection not
Warning ]
(12288) established
0x3001 . Connection 1 connection not
Warning ]
(12289) established
0x3002 . Connection 2 connection not
Warning .
(12290) established
0x3003(1229 . Connection 3 connection not
Warning .
1) established
0x3004 . Connection 4 connection not
Warning .
(12292) established
0x3005 . Connection 5 connection not
Warning .
(12293) established
0x3006 . Connection 6 connection not
Warning .
(12294) established
0x3007 . Connection 7 connection not
Warning .
(12295) established
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0x3008 _|Connection 8 connection not
Warning .
(12296) established
0x3009 . Connection 9 connection not
Warning .
(12297) established
0x300A . Connection 10 connection not
Warning ]
(12298) established
0x300B . Connection 11 connection not
Warning .
(12299) established
0x300C . Connection 12 connection not
Warning .
(12300) established
0x300D . Connection 13 connection not
Warning .
(12301) established
0x300E ) Connection 14 connection not
Warning ]
(12302) established
0x300F . Connection 15 connection not
Warning .
(12303) established
0x3020 . .
Warning [Connection 0 path error
(12320)
0x3021 . .
Warning [Connection 1 path error
(12321)
0x3022 . .
Warning [Connection 2 path error
(12322)
0x3023 . .
Warning [Connection 3 path error
(12323)
0x3024 . .
Warning |Connection 4 path error
(12324)
0x3025 . .
Warning [Connection 5 path error
(12325)
0x3026 . i
Warning |Connection 6 path error
(12326)
0x3027 . .
Warning [Connection 7 path error . .
(12327) Check the configuration path.
0x3028 . .
Warning |Connection 8 path error
(12328)
0x3029 . .
Warning [Connection 9 path error
(12329)
0x302A . .
Warning |Connection 10 path error
(12330)
0x302B . .
Warning [Connection 11 path error
(12331)
0x302C . .
Warning [Connection 12 path error
(12332)
0x302D . .
Warning [Connection 13 path error
(12333)
0x302E . .
Warning [Connection 14 path error
(12334)
0x302F Warning |Connection 15 path error
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(12335)

0x3040 . Connection 0 transmission
Warning . .

(12352) data size mismatch

0x3041 . Connection 1 transmission
Warning . .

(12353) data size mismatch

0x3042 . Connection 2 transmission
Warning . .

(12354) data size mismatch

0x3043 . Connection 3 transmission
Warning . .

(12355) data size mismatch

0x3044 . Connection 4 transmission
Warning . .

(12356) data size mismatch

0x3045 . Connection 5 transmission
Warning . .

(12357) data size mismatch

0x3046 . Connection 6 transmission
Warning ] i

(12358) data size mismatch

0x3047 . Connection 7 transmission
Warning . ) . .

(12359) data size mismatch Check the size of the data matching

0x3048 warni Connection 8 transmission|between the sender and receiver.

arnin

(12360) g data size mismatch

0x3049 . Connection 9 transmission
Warning . .

(12361) data size mismatch

0x304A . Connection 10 transmission
Warning . .

(12362) data size mismatch

0x304B . Connection 11 transmission
Warning . )

(12363) data size mismatch

0x304C . Connection 12 transmission
Warning . .

(12364) data size mismatch

0x304D . Connection 13 transmission
Warning . .

(12365) data size mismatch

0x304E . Connection 14 transmission
Warning . .

(12366) data size mismatch

0x304F . Connection 15 transmission
Warning . )

(12367) data size mismatch

0x3060 . .
Warning |Connection O other errors

(12384)

0x3061 . .
Warning |Connection 1 other errors

(12385)

0x3062 . .
Warning [Connection 2 other errors

(12386)

0x3063 . . ;
Warning |Connection 3 other errors Contact technical support.

(12387)

0x3064 . .
Warning [Connection 4 other errors

(12388)

0x3065 . )
Warning |Connection 5 other errors

(12389)

0x3066 . .
Warning [Connection 6 other errors

(12390)
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0x3067 . )
Warning [Connection 7 other errors

(12391)

0x3068 . )
Warning [Connection 8 other errors

(12392)

0x3069 . .
Warning [Connection 9 other errors

(12393)

0x306A . .
Warning |Connection 10 other errors

(12394)

0x306B . .
Warning |Connection 11 other errors

(12395)

0x306C . .
Warning |Connection 12 other errors

(12396)

0x306D . .
Warning |Connection 13 other errors

(12397)

0x306E . .
Warning |Connection 14 other errors

(12398)

0x306F . .
Warning |Connection 15 other errors

(12399)

0x30A0 . Connection 0 communication
Warning | .

(12448) timeout

0x30A1 . Connection 1 communication
Warning | .

(12449) timeout

0x30A2 . Connection 2 communication
Warning | .

(12450) timeout

0x30A3 . Connection 3 communication
Warning | .

(12451) timeout

0x30A4 . Connection 4 communication
Warning | .

(12452) timeout

0x30A5 . Connection 5 communication
Warning | .

(12453) timeout

0x30A6 . Connection 6 communication
Warning | .

(12454) timeout .

X —|Check the cables, connection ports,

0x30A7 . Connection 7 communication . .
Warning | . connection mode, and attribute ID.

(12455) timeout

0x30A8 . Connection 8 communication
Warning | .

(12456) timeout

0x30A9 . Connection 9 communication
Warning | .

(12457) timeout

Ox30AA . Connection 10 communication
Warning | .

(12458) timeout

0x30AB . Connection 11 communication
Warning | .

(12459) timeout

0x30AC . Connection 12 communication
Warning | .

(12460) timeout

0x30AD . Connection 13 communication
Warning | .

(12461) timeout

O0x30AE Warning [Connection 14 communication

202502 (V1.2)

279



TS600 Series Programmable Logic Controller Programming and Application Manual

Fault Diagnosis

Main fault | Sub fault Error ) .
Meaning of error Solutions
code code level
(12462) timeout
Ox30AF . Connection 15 communication
Warning | .
(12463) timeout
0x4020 Serious |Network configuration
(16416) error  |exception
0x4040 Serious T .
Network initialization exception
(16448) error
0x4060 Serious |Thread attribute initialization
(16480) error |failed
0x4080 Serious .
Thread request stack failure
(16512) error .
- ) —Contact technical support.
0x40A0 Serious |Thread setting scheduling
(16544) error |policy failed
0x40CO0 Serious L . .
Thread priority setting failed
(16576) error
0x40EQ0 Serious |Failed to set parent thread
(16608) error  |inheritance policy
0x4100 Serious )
Failed to create thread
(16640) error
G | Check whether the card software
eneral
0x0001(1) Failed to apply for master matches the background version;
error
Restart PLC
Check whether the single board
General )
0x0002(2) error Wrong master version software matches the background
version
The number of PDO entries
General . Check whether the number of PDOs
0x0003(3) sent exceeds the maximum . o
error limit sent exceeds the maximum limit.
imit.
G | The number of PDO|Check whether the number of PDO
eneral
0x0004(4) error configuration  objects  sent|configuration objects sent exceeds
exceeds the maximum limit the maximum limit.
G | The number of PDO entries|Check whether the number of PDOs
eneral
0x0005(5) received exceeds the|entries received exceeds the
0x0090 error . L . L
(144) maximum limit maximum limit.
G | The number of PDO|Check whether the number of PDO
eneral
0x0006(6) orror configuration objects received|configuration  objects  received
exceeds the maximum limit exceeds the maximum limit.

General The number of startup|Check whether the number of
0x0007(7) ortor parameters exceeds the|startup parameters exceeds the
maximum limit maximum limit.

Check whether the number of
General |The number of servos exceeds )
0x0008(8) . o configured servos exceeds the
error [the maximum limit ) o
maximum limit.
Check whether the number of
General |The number of slaves exceeds )
0x0009(9) ) o configured slaves exceeds the
error |[the maximum limit ) o
maximum limit.
General ) )
0x000A(10) Wrong configuration type Reserved
error
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G | Configured number does not|Check whether the actual number of
enera
0x000B(11) match actual number of|connected slaves is less than the
error
connections configured number of slaves.
0x000C General |DC mode is not supported by
Reserved
(12) error [slaves
Check whether the devices in the
0x000D General . .
Wrong Slave type configuration match the actual
(13) error )
connected devices
Check whether the actual number of
General |The number of mapped slaves .
0x000E(14) connected slaves is greater than the
error |exceeds the set value i
configured number of slaves.
General |Mapping slave transmit PDO
0x000F(15) o . Reserved
error |communication exception
General |Mapping slave receive PDO
0x0010(16) o . Reserved
error |[communication exception
Check whether the network among
General |[The slaves have been detected ) )
0x0011(17) ) slaves is disconnected; Check
error  |to be offline
whether the slaves are powered off
General |Failed to initialize slave
0x0012(18) Contact the manufacturer.
error |parameters
Check whether the slaves are
General . )
0x0013(19) Network connection failure connected; Check whether all slaves
error
are powered off
General |Unable to identify the number
0x0014(20) Reserved
error |of slaves
. Aperiodic communication
0x0015(21) | Warning | . Reserved
timeout
Serious )
0x0016(22) orror Failed to apply for master Contact the manufacturer.
Serious .
0x0017(23) lllegal 10 mapping Reserved
error
General |Failed to write the homing|Check whether the values of the
0x0018(24) .
error |parameters. homing parameters are reasonable.
i ) Check whether the values of the
General |Failed to write the user startup
0x0019(25) user startup parameters are
error |parameters.
reasonable.
1. Check whether the network cable
is category 6 or above.
OX00LA(26) General |The received frame check
X .
error  |failed 2. Investigate whether there are
factors in the field that may cause
communication interference.
1. Check whether the slave is
General |Communication timeout for the|disconnected.
0x001B(27)
error  |master to read the slave state |5 check whether the CPU load rate
is too high.
General . 1. Check whether the slave state
0x001C(28) Master exception reset o
error machine is abnormal.
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2. Check whether the slave is offline.
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal|function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|/Check  whether the  master
0x0004(4) | Warning |exception code 04, slave|connected with PLC is configured
device failure correctly
Communication timeout, the
. |communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . R
the maximum communication|is normal
time set by the user
Check whether the connection of
. Modbus TCP master-slave|network cable is normal, and
0x0006(6) | Warning o .
connection timeout whether the ip and port number are
set correctly
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x00AO 0x0008(8) | Warning |not conform to the Modbus|bit and parity bit are configured
(160) protocol correctly
Check whether the baud rate, data
0x0009(9) | Warning [CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
does not conform to the
. |protocol or the number oflCheck the master connected with
0x000B(11) | Warning
elements exceeds the|PLC
maximum limit specified by the
function code
The received slave address
0x000C . .
(12) Warning |does not match the requested|Check the slave connected with PLC
slave address
The received function code
0x000D . .
(13) Warning |does not match the requested|Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the upper computer; Re-download
the program
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Check  whether the  SlavelD
0x0011(17) | Warning [Slave ID setting error parameter configuration of the
instruction is correct.
Check whether the FunCode
0x0012(18) | Warning |Function code setting error parameter configuration of the
instruction is correct.
Incorrect data quantity setting|Check whether the FunCode and
0x0013(19) | Warning |under  the  corresponding|DataCounts parameter configuration
function code of the instruction is correct.
) ~ |Check whether the DataBuffer
. The setting of data buffer size ) .
0x0014(20) | Warning | . parameter configuration of the
is incorrect. . L
instruction is correct.
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal|function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check  whether  the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
Communication timeout, the
_ |communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . SRR
the maximum communication|is normal
time set by the user
Check whether the connection of
. Modbus TCP master-slave|network cable is normal, and
0x0006(6) | Warning o .
connection timeout whether the ip and port number are
set correctly
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning [not conform to the Modbus|bit and parity bit are configured
protocol correctly
Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
. does not conform to the|Check the master connected with
0x000B(11) | Warning
0x00A1 protocol or the number oflPLC
(161) elements exceeds the
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maximum limit specified by the
function code
The received slave address
0x000C . .
(12) Warning [does not match the requested|Check the slave connected with PLC
slave address
The received function code
0x000D . .
(13) Warning |does not match the requested|Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the upper computer; Re-download
the program
Check  whether the  SlavelD
0x0011(17) | Warning |Slave ID setting error parameter configuration of the
instruction is correct.
Check whether the FunCode
0x0012(18) | Warning |Function code setting error parameter configuration of the
instruction is correct.
Incorrect data quantity setting|Check whether the FunCode and
0x0013(19) | Warning |under  the  corresponding|DataCounts parameter configuration
function code of the instruction is correct.
. . |Check whether the DataBuffer
. |The setting of data buffer size ) .
0x0014(20) | Warning |. . parameter configuration of the
is incorrect. . o
instruction is correct.
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |[exception code 01, illegal{function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal{configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check  whether  the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
0x00A2 o .
162 Communication timeout, the
(162) . communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . .
the maximum communication|is normal
time set by the user
Check whether the connection of
. Modbus TCP master-slave|network cable is normal, and
0x0006(6) | Warning . .
connection timeout whether the ip and port number are
set correctly
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |, .
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning |not conform to the Modbus|bit and parity bit are configured
protocol correctly
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Check whether the baud rate, data
0x0009(9) | Warning |CRC/LRC check error bit and parity bit are configured
correctly
Element address overflow (the
. amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
does not conform to the
. protocol or the number of|Check the master connected with
0x000B(11) | Warning
elements exceeds the|PLC
maximum limit specified by the
function code
The received slave address
0x000C . .
(12) Warning [does not match the requested|{Check the slave connected with PLC
slave address
The received function code
0x000D . .
(13) Warning |does not match the requested|Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the upper computer; Re-download
the program
Standard Modbus error,|Check whether the configuration of
0x0001(1) | Warning |exception code 01, illegal(function code accessed by master
function code connected with PLC is legal
Standard Modbus error,|Check  whether the address
0x0002(2) | Warning |exception code 02, illegal|configuration accessed by the
register address master connected with PLC is legal
Standard Modbus error,|Check whether the value included in
0x0003(3) | Warning |exception code 03, illegal data|the master's query to the server (or
value the slave) is not allowed.
Standard Modbus error,|Check whether the master
0x0004(4) | Warning |exception code 04, slave|connected with the PLC is
device failure configured correctly
0x00A3 Communication timeout, the
(163) . communication time exceeds|Check whether the serial connection
0x0005(5) | Warning . R
the maximum communication|is normal
time set by the user
Check whether the connection of
. Modbus TCP master-slave|network cable is normal, and
0x0006(6) | Warning . .
connection timeout whether the ip and port number are
set correctly
. The communication connection|Check whether the line connection is
0x0007(7) | Warning |
is disconnected normal
The received data frame does|Check whether the baud rate, data
0x0008(8) | Warning [not conform to the Modbus|bit and parity bit are configured
protocol correctly
0x0009(9) | Warning |CRC/LRC check error Check whether the baud rate, data
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bit and parity bit are configured
correctly
Element address overflow (the
. |amount of data received or
0x000A(10) | Warning Check the element address
sent exceeds the storage
space of the element)
The length of data received
does not conform to the
. protocol or the number oflCheck the master connected with
0x000B(11) | Warning
elements exceeds the|PLC
maximum limit specified by the
function code
The received slave address
0x000C . .
(12) Warning [does not match the requested|{Check the slave connected with PLC
slave address
The received function code
0x000D . .
(13) Warning [does not match the requested|{Check the slave connected with PLC
function code
Check the parameter configuration
0x000E(14) | Warning |Instruction execution failed of the upper computer; Re-download
the program
Check whether the server side is
turned on; Check whether the IP
General . ) . address set by the client is the IP
0x0001(1) Client connection failed
error address of the server; Check
whether  the  network  cable
connection is loose
. . |Check whether the data quantity
General |Instruction parameter setting . )
0x0002(2) setting value is less than or equal to
error |error
0x00BO 0
(176) . The amount of data sent or received
General |Instruction parameter element .
0x0003(3) . exceeds the capacity of the data
error  |number setting error o .
transmitting or receiving area
General . ) . Server socket not created, recreate
0x0004(4) Server listening failed
error server socket
General [Transmit instruction execution )
0x0005(5) ) Check the network connection
error |failed
General |Receive instruction execution )
0x0006(6) ) Check the network connection
error |failed
. . |Check whether the data quantity
General |Instruction parameter setting . )
0x0002(2) setting value is less than or equal to
error  |error
0
0x00B8 . The amount of data sent or received
General |Instruction parameter element )
(184) 0x0003(3) ) exceeds the capacity of the data
error |number setting error o .
transmitting or receiving area
General [Transmit instruction execution )
0x0005(5) ) Check the network connection
error |failed
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General |Receive instruction execution )
0x0006(6) . Check the network connection
error |failed
Serious |The system version is too low ) )
0x0001(1) Update system firmware version
error  |to start the 10T card
Serious |Serious error in starting the 10T |Check whether the driver and
0x0002(2)
error |module hardware work properly
. ) Check whether the driver and
0x0003(3) | Warning |Abnormal signal strength
hardware work properly
0x00FO0 . . Check whether the driver and
0x0004(4) | Warning [No port or port read-write error
(240) hardware work properly
. . o . Check whether the driver and
0x0005(5) | Warning |Dial activation failed
hardware work properly
. ) Check whether the SIM card is
0x0006(6) | Warning |No SIM card inserted. i
installed correctly.
. SIM card has no data flow, Vpn
0x0007(7) | Warning ‘ Change another SIM card.
error, etc.
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20 Firmware Burning and Upgrade

20.1 Upper Computer Firmware Upgrade

Stepl When users use Ethernet or USB to connect PLC, they can enter the firmware upgrade interface in
the toolbar "Tool" > "Firmware upgrade".

Firmware upgrade d

FLC

ISet upgrade passwordl Clear upgrade password Communi cation setting

Fead PLC information FLC type |T5635 FLC werzion |1.39.00

Upgrade package

upgrade package file | |

Enter verification I:l Verification code Upgrade

Document

Current status: Ready

Step2 Select the firmware version to be upgraded, enter the verification code, and click the Upgrade
button.

Firmware upgrade .

FLC

Set upgrade password Clear upgrade password Communication setting

Fead FLC informatien PLC type |I5635 FLC version |1.39.00

Upgrade package
merall padkags Bia |E:\TS_share\TSSEIEI_HEU_lSQDD. tar. zz | D

Enter verification I:l Verification code |DGEC Upgrade

Dlacument

Current status:  Readyr

Step3 At this point, a prompt regarding update precautions will pop up.
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The download was successful, please re-power up the PLC!
Repowering Procedure:

Disconnect the power first and re-power the PLC after the Power
indicator goes off!

®=

Step4 Click the "OK" button and wait for the pop-up "Download successfully" prompt box to complete the
firmware upgrade.

FLC

Set upgrade password Clear upgrade password Communication setting

Read FIC information FLC type |T5635 PIC wversion |1.39.00

Upzrad 1
Auto Station Pro |
upZr 4
Enter + | Downloaded successfully, please re-power up the PLC, ade
Document
Current status: Downloade

[
# Note:

e  After the upgrade is successful, it is necessary to manually power off and restart the PLC. After manual
power off and restart, you can check the version information through PLC information to verify whether
the upgrade is successful.

e If the upgrade is successful and the PLC is restarted, the red indicator on the PLC flashes slowly,
indicating that the project in the PLC is incompatible with the firmware. You need to set the PLC's
switch to the STOP position, power off and restart the PLC, then recompile the project and download
the PLC program, and finally set it to the RUN position.

20.2 SD Card Firmware Upgrade

20.2.1 Step of Generating PLC Application Upgrade Package

Use a SD card to upgrade PLC application function, which means that PLC project can compile, generate the
download project files, which is convenient for users to download without opening the original project. Use
an SD card for batch updating or upgrading PLC projects, or use Auto Station Pro backend software to
update PLC projects.

202502 (V1.2) 289



TS600 Series Programmable Logic Controller Programming and Application Manual Firmware Burning and Upgrade

Before downloading the project file, you need to generate and download the project file through Auto
Station Pro in the background. The specific operation steps are as follows:

Stepl Open the PLC project and click "PLC>PLC executable package (A)>Generate" menu bar.

Generate executable package >
Option
|
Froject source code
[#] Application prozram Cloze

PDU information
S}rstem black

[ CAFOPEN module
User data block

Whether to support open project

@Ho DYES

Step2 Set the attributes of the downloaded file in the "Generate executable package" interface that pops
up in the system, and then click "OK".

e Options: Check "Project source code", "Application program", "POU information", "System
block" and "User data block".

< "Project source code": Support to open the project, required
< "Application program": Executable applications
< "POU information": POU information
< "System block": System related data configuration
< "User data block": User related data configuration
e  Whether to support opening the project, check: "No", "Yes".

< No: The generation package file cannot open application project through AutoStation
Pro, source upload is not supported, and the file format is *. cmf.

< Yes: The generate package file can open the application project through AutoStation Pro,
the source code upload is supported, and the file format *. upcmf.

Step3 Generate the PLC application name in the standard format of TS*_PROJECT_*. cmf or
TS*_PROJECT_*. upcmf file for customer upgrade, where * is variable multiple characters, the
former * is the product model, and the latter * is usually the project name.

20.2.2 SD Card Upgrading Steps

Stepl Prepare a SD card with the storage capacity up to 32G, and it cannot be partitioned.
Step2 Create the directory to be upgraded in SD card root directory.

® ThePLC application upgrade directory is named PLCProject

® ThePLC firmware upgrade directory is named PLCFirmware

®  The system firmware upgrade directory is named SYSFirmware
- f22/2024 2:15 PM File folder

PLCFirmware
PLCProject

SYSFirmware

File folder

P File folder

Ln

# Note: Only the directories that need to be upgraded are created, and the directories that do not
need to be upgraded may not be created.

Step3 Copy the PLC application package, or PLC firmware, or system firmware to the corresponding
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directory. The file is provided by the manufacturer and the name cannot be changed at will.

e The standard format of PLC application name is: TS*_PROJECT_*. cmf or TS*_PROJECT_*.
upcmf, where * is variable multiple characters, the former * is the product model, and the latter
* is usually the project name.
# Note: This package file is generated by the Auto Station Pro software. For details, see section
20.2.1 Step of Generating PLC Application Upgrade Package.

e The standard format of PLC firmware name is: TS600_MCU_*.tar.gz, where * is variable
multiple characters, usually 5 digits to indicate the version.
# Note: This firmware file is provided by the manufacturer.

® The standard format of system firmware name is: TS600_ARM_*.patch, where * is variable

multiple characters, usually 5 digits to indicate the major version and P+3 digits for the patch
version.

# Note: This firmware file is provided by the manufacturer.

Step4 There is only one file in each directory that needs to be upgraded. More than one file may cause
unexpected problems.

e PLCfirmware file
> ThisPC » Local Disk (F:) » PLCFirmware v | D S
MName - Date modified Type Size
” || TS600_MCU_13800.tar.gz 2/4/2024 1:39 PM GZ File 1,105 KB
e  System firmware file
» This PC » Local Disk (F:) » SYSFirmware v O Se
MNarme - Date modified Type Size
- || TSB00_ARM_10700_P00D.patch 2/22/2024 2:00 PM PATCH File 6,840 KB
e Application package file
> ThisPC > Local Disk (F:) » PLCProject v O
Name - Date modified Type Size

TS635_PROJECT_TS600_PROIECT_liangwanmask.cmf 2
| TS635_PROJECT_TS600_PROIECT_liangwanmask.upcmf 2/22/2024 2:18 PM

Step5 Power off the PLC controller, and insert a SD card.

Step6 Power up the PLC controller, and wait for the upgrade to complete.

If the upgrade is successful, the run indicator will flash for about 4 seconds, then the error indicator

will flash slowly, waiting for the controller to turn off power.
Step7 Power off the PLC controller, remove the SD card, and wait for the upgrade to complete.

You can check whether the SD card upgrade is successful through the log.

o The successful upgrade of PLC firmware and system firmware is as shown in the figure

below.
33 20230921 13:34:26 0 0 IHFO:FIC firmware upgrade snecess
32 20230921 13:34:24 ] ] IHFD:=y=stem firmware upgrade success
3 2023-09-21 13:34. 18 0 0 IFFO:TS600 start run. ..

202502 (V1.2)

291



TS600 Series Programmable Logic Controller Programming and Application Manual

Firmware Burning and Upgrade

e Upgrade failure log descriptions are as follows.

it 2023-09-22 11:38:15 0 0
il 20230922 11:38:15 0 0

INFD: system firmyare upgrade fail! because of: OxiD1
INP0:ple firmware upgrade fail! becanse of: Olil

Note: SD card upgrade is only detected during power-on, and upgrade is no longer detected
during operation. After successful upgrade, remove the SD card in time, otherwise the controller will
not run normally.

Upgrade success and failure are displayed in the log file through information. If the upgrade fails, the
controller runs normally and will not report errors. You need to view the reasons for the upgrade failure in
the log file.

e  System firmware upgrade failure error code

u de Fail
pErace rarture Cause of Failure Solution
Error Code
The patch file could not | Check whether the file exists and whether the file
0x101
be found has a standard name
Failed to get local i
0x102 atied o get locatversion Check system files
number
0x103 Patch version is too low to | System version greater than or equal to version
upgrade 1.05
Ox104 Replication failed .Usual.ly'caused by insufficient storage space and
insufficient memory
0x105 Check failure Check the file for corruption

e  PLCfirmware upgrade failure error code

Upgrade Failure
Pg Cause of Failure Solution
Error Code
. . Check whether the file exists and whether the

0x111 PLC firmware file not found ]
file has a standard name

O0x112 Failed to copy file Usua?lly cz.:\u.sed by insufficient storage space
and insufficient memory

Failed to create directory . .
0x113 . General file corruption
extract file

Usually the file is corrupted, or the firmware

0x114 Script execution failed uaty e | up rmw
does not meet manufacturer standard

® PLCapplication upgrade failure error code

Upgrade Failure Cause of Failure Solution
Error Code
Ox121 Upgrade package file not Check whether the file exists and whether
found the file has a standard name

0x122 Failed to copy file Usua?lly ca'u.sed by insufficient storage space
and insufficient memory

0x124 Failed to open the file Usually. the upgrade ‘package file is corrupt
or the file does not exist

0x125 Failed to allocate memory Usually caused by insufficient memory
Usually the upgrade package file is corrupt

0x126 File header error or in a non-standard upgrade package
format

0x127 Failed to write file Usually caused by file unpacking failure, or
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u de Fail
pgrace ratiure Cause of Failure Solution
Error Code
there is a system problem
e , Usually files corrupt, or in non-standard
0x128 CRC verification failed
upgrade package format

20.3 Upgrade of Upper Computer Applications or Open the Project

20.3.1 Upgrade Applications with Upgrade Pack

Click on "PLC>PLC executable package (A)>Download" menu bar in the upper computer toolbar. The
following dialog box pops up.

Select the file *. cmf or *. upcmf to upgrade. Where *. cmf is the source upgrade package that cannot be
uploaded, and *. upcmf is the source file package that can be uploaded. After successful download, click
Run to run the downloaded application.

1]
7R
1
A
I
a
i
[

TS635_PROJECT blank.upcmf ) /17 16:: PCMF {4
TS635_PROJECT blankmask.upemf 2025/2/17 16:29 PCMF 374%
TS635_PROJECT blanknm.cmf 2025/2/17 16:2 C :
| TS635_PROJECT liangwannm.cmf 2025/2/17 16:24 CMF 324

v <
File name: v *.emf;*.upemf(*.cmf;*.upemf;) v

Open lv Cancel

20.3.2 Open a Project with Upgrade Pack

Click on the "File=Open project" menu bar in the upper computer toolbar. The following dialog box pops up
and select the file *. upcmf to open.

#Note: Only the upgrade pack in *. upcmf format supports opening the project file.

24 =

X
il
m
o
&

¥

]

TS635_PROJECT blank.upcmf 2 2/17 16:2 PCMF 32i&
TS635_PROJECT blankmask.upemf 2025/2/17 16:29 UPCMF X244

v

File name: | T5635_PROJECT_liangwannm.cmf v *.emf*.upemf(*.cmf;*.upemf;) v

Open ]v Cancel
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21 4G loT Expansion Card

21.1 Overview

The TS-4G expansion card is a kind of functional expansion card applicable to INVT’ s TS600 Series PLC
products. It supports 4G Internet of Things, which can help customers realize remote data collection, remote
upload/download and remote debugging.

The status of this 4G expansion card can be obtained from 4G module system variables or logs.

21.2 User Login of IoT Monitoring Platform

The PLC can be monitored and operated remotely after adding devices by using the IoT monitoring
platform.

Enter iot.invt.com in the address bar of Google Browser and press Enter to visit the login page of the

industrial loT application platform. As shown in the following figure, enter the account number and
password to complete the login.

IWoScene

Login Tel Login
L. Login name
& password

Remember login English w

88 Forgot password

#Note:

e To obtain the account number and password, please contact the industry administrator.

® The account number and password are the authentication credentials of INVT Industrial IoT Platform.
After logging in, the device management function is available. Users should keep them properly and
take adequate preventive measures to prevent others from stealing them. If the user name and
password are stolen, great losses may be caused.

e Before using the device for remote operation, users should communicate with the site to ensure
safety in advance, otherwise heavy losses may be caused.
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® The loT sim card is forced to be bound to a device, which means a sim card can only be used on the
device that is powered on and connected to the Internet with this card for the first time. Users should
not insert the loT sim card into other devices, otherwise the sim card will be locked.

e This productis an industrial IoT product. INVT has taken necessary technical measures to ensure data
security, but there may still be network security risks beyond our control or responsibility, such as
hacking. If it is not for the harm caused by the quality defects of this product itself, our company shall
not be responsible for any losses.

21.3 Add a Device Type

After logging in successfully, the home page will be displayed. Click on "Equipment center" > "Type
management" > "Add", and a dialog box for adding device type will pop up.

nitor « O

Bl Equipmentcenter ~

Device typename

management

® Fence management

Type management

Device type name

English « B (@ comm_0107713

Type management » v

Founder Create time Operation

- 1 go 1 in total 10/page

Fill in the corresponding device type name and select the corresponding industry and click "Save".

AddDevice type

* Device typename

* Industry owned

inverterType

Data Source

Type sign

TS635

multi addresses separated by English ;'

Used for 3-party-inter to push data

m Cance‘

21.4 Add Devices to loT Platform

Return to the homepage of the loT business platform, enter the adapter code (referring to the module ID,
which is the barcode of the PLC), key and device alias in the "Add devices quickly" section on the homepage,
select the device type according to the monitoring type, and then click "Submit" after confirming the input

is correct.
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» v

Login information

Login times 47

Last login time 2024-10-22 11:01:31

Add devices quickly

Please enter the adapter r (3 Please enter secretkey (B

Device Type Please enter device name

1CA400/413 485
Real time monitoring

0.00%

21.5 Device Installation & Wiring

Stepl Slide out the SIM card holder of 4G module and insert the SIM card into the card holder.
Step2 Install the 4G antenna correctly and place the 4G antenna in a position with strong signal.
# Note: It is forbidden to place the 4G antenna in the box with signal shielding effect.

Step3 Gently pry open the cover plate snaps with a tool on the side of the product (in the order of
positions 1 and 2); Slide the cover plate to the left horizontally and take it out.

TRRRseee 1 J _\

|f 27 rz

Step4 Slide the expansion card into the guide slot horizontally, and then press the snap positions on the
upper and lower sides of the expansion card hard until the expansion card is snapped tightly (there
is obvious snap sound after it is installed in place).

Step5 Power on and start PLC.
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Step6 When the NET indicator flashes at a frequency of 75ms, the network is ready and data transmission
begins.

21.6 Establish VPN Transparent Transmission Channel

# Note: At present, VPN transparent transmission is only used in China.
VPN transparent transmission is a method of downloading and monitoring PLC remotely through Auto
Station Pro upper computer. The following tutorial describes how to use this function in Auto Station Pro.

Stepl Right-click on "EXP-CARD", select "4G", and the 4G button will pop up.

v @ Setting
» B System Block
o
80 4G
=g Expansion CAN-232
{7 etectronic| | can-2rriss

ij Motion control axes

*g Axis group setting

Step2 Download the configuration to PLC and toggle the toggle switch to set it to RUN state.

Step3 Double-click "4G" to open the VPN Tool. Before establishing the VPN transparent transmission
channel, please ensure that the network adapter on the PC side does not have a manually set IP,
otherwise please set it to automatically obtain IP. If the relevant network adapter is disabled, enable
it.

v §Q Setting
» [B) System Block

oo
v B EXP-CARD

2o
|80 46

=g Expansion module configuration
E Electronic cam

a Motion control axes

*; Axis group setting

§o Ethercat

{p COM1

{p COM2

=g loT Web Monitoring

m Ethernetl
Step4 Enter the account number and password of the IoT monitoring platform to log in (the account &
password mentioned in the first step to log in to the web platform) and enter the main interface of the

tool.

[2] User login ? X
User
Password

(Note: Please log in with the user name and password of the industrial Internet of
Things industry application platform!)
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Step5 Login to enter the main interface, select the corresponding ID of the module, and check the device
IP to be equal to the gateway IP. The device IP, gateway IP and local IP of the IoT module are

automatically obtained, and users do not need to fill them.

[E] VPDN Tool V1.1.0.0

Installing the drive  Help Documents Restart the module About

—t—‘ 1.Module selection

Module 1D 8616jk8616) v VPNstatus Offline Device IP | 192 - 168 - 225 - 2 | Gateway!P | 192 - 1

—D 2.Server setting

Dlscanne: ed

(Note: The local IP needs to be in the same network segment as the device IP and gateway IP, but not the same)

r —_—
Local 1P | 192 - 168 - 225 - Connect VPN | Disconnect VPN =, Get IP timeout s

[] Device IP equal gateway

=) . V4

1, ip = 10.111.1.2, mask=255.255.255.0,dns = 10(11.1.0

7 4 .
2024-02-20 16:34:10:030, Virtual network card adapter obtained w«eyy: AR 7

541, Getting IP

fad

vpniP:, devicelP:192.168 2 :192.168.225.2
202402 20 16:34:35: 703 Getting IP m gﬁew

2024-02-20 16: :326, Module VPN status :0, vpniP:, device!P:192.168.225.2, laniP:192.168.225.2
:329, Getting 1P

1727, Module IP acquisition failed

2, VPN transit has been disconnected

:34:42:352, Module VPN connection status vpnStatus:0, vpniP:, devicelP:192.168.225.2, laniP:192.168.225.2
2024-02-20 16:34:42:586, Module disconnected VPN connection

W& WW?M&?W“QWM@" devceir:192.146. 108, BAREIR i% sonnected
3mm,gs§§mfmmwmmM‘mwmnm d%0ESENSl ?J;‘?' being

powered on, it will be displayed

Step6 Click the button to establish VPN transparent transmission and the connection progress will be

displayed. After the progress bar reaches 100%, the transparent transmission is successfully
established.

[&]VPDN Tool V1.1.0.0

Installing the drive  Help Documents  Restart the module  About

-B 1.Module selection

Module I 86167k8616j ~ VPNstatus Transmitting DE\uceIPl 192 - 168 - 225 - 2

GatewaylPI 192 - 168

=@

-B 2.Server setting

LocalIp | 192 - 168 - 225 - 3 m Disconnect VPN .

(Note: The local IP needs to be in the same network segment as the device IP and gateway IP, but not the same)

Get IP timeout s

Device IP equal gateway

— | Operation information

1,"showlamp":"1", "titlecont”:" IPHILEEFE", "tplt":"ip" 1]}

2024-02-20 16:48:14:042, IP locati

2024-02-20 16: 4:042, Configuring VPN

2024-02-20 16: 4:345, Current module version: ICA417-TS600_001
2024-02-20 16:48:14:768, Module is connecting to VPN

2024-02-20 16:48:14:769, vpnHOSLSts
2024-02-20 16:48:14:769, vpdn.iwocloud.com
2024-02-20 16:48:14:770, vpnHostSts
2024-02-20 16:48:25:205, Successfully connected to VPN server

2024-02-20 16:48:25:493, Selected virtual network card:TAP-Windows Adapter V3, port number:4
2024-02-20 16: 5:647, Virtual network card adapter obtained successfully: LA 7
2024-02-20 16:: 5:648, ip = 10.111.1.5,mask=255.255.255.0,dns = 10.111.1.0

2024-02-20 16:: 3:860, Getting IP

2024-02-20 16:48:;
2024-02-20 16:48:34:581, After confi tion, VPN tr: transmission is in progress

:287, Module VPN connection status vpnStatus:2, vpniP:10.111.1.6, devicelP:192.168.225.2, lanlP:192.168.225.2

Information:comm_0107713(Industry user)

21.6.1 Connect PLC Remotely through VPN

After completing the above steps, PLC can be operated remotely.

Open the Auto Station Pro upper computer software, fill in the IP address of the device automatically
obtained in VPN Tool in the remote IP address field, and then click "Connect" to connect to PLC remotely.
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Programming port setting X
S
USE setting
USE port:

Disconmect

Ethernet setting

Fesr—to—peer IF address: | 192 168 .225 = 2 Jpomg| Delay timelms):
Port number: 9016 _ 5000

PLC network port setting

Humb er IF jice type Mac address

Enter the device |P address
that is automatically obtained
in VPNTool

Find

21.6.2 FAQ

You can view module system variables or logs to obtain current module information. The following are
answers to some common questions.

1. After power-on, the POWER indicator does not flash or illuminate.
Answer: Check whether the device is installed correctly.

2. When using 4G to surf the Internet, the network status indicator (NET) always flashes slowly, and a
window indicating MQTT connection abnormality pops up when establishing VPN transparent transmission.

Answer: (1) The sim card is not installed in place. Please reinstall it after power off to ensure good
contact.

(2) Move the 4G antenna to a place where the signal strength is good.
(3) Inquire whether the sim card is activated and whether there is a balance.
3. Interruption happens when VPN transparent transmission tool establishes VPN transparent transmission.
Answer: (1) Check whether the module is online.

(2) Check whether the computer has installed the required network adapter driver (named
TAP-Windows Adapter V9). Please click the installation driver at the top left of VPN transparent
transmission tool to install it.

4. Itisimpossible to ping the device after VPN transparent transmission is established normally.

Answer: (1) The network cable connection between the module and the transparent transmission device
is abnormal, so ensure the normal connection.

(2) The local network adapter has a manually set IP address, and set the IPV4 of the network adapter
to be acquired automatically.

(3) The local IP of the transparent transmission device and the device IP of the module are not in the
same network segment, modify the device IP of the module in the VPN transparent transmission
tool or make modifications in the upper computer software of the transparent transmission
device to put them in the same network segment.

(4) The gateway IP of the transparent transmission device is inconsistent with that of the module, so
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modify the gateway IP of the module in the VPN transparent transmission tool or make
modifications in the upper computer software of the transparent transmission device to make
sure they use the same gateway IP.

21.7 Web Page Monitoring

# Note: VPN transparent transmission and web page monitoring cannot be used at the same time.

The web page monitoring function uploads PLC element values to our loT cloud server, and users can check
the historical data in the web page to know the historical running status of PLC. At present, only monitoring
Modbus address is supported. The following tutorial will help you monitor PLC elements on web pages.

First, you need to configure the elements to be monitored in the Auto Station Pro upper computer.
Step1l Right-click on EXP-CARD, select "4G", and the "loT Web Monitoring" button will pop up.

v @ Setting

> @ System Block

oo
=g Expansig CAN-232 n

7 electroni | can-2rriss
!! Motion c;;rol axes

+g Axis group setting

§o Ethercar

{p COM1

{p COM2

Step2 Right-click on "loT Web Monitoring" > "Add configuration" to add the loT web page monitoring
configuration file.

—
oo
v @0 EXP-CARD
ao
a5 46
0o

@0 Expansion module configuration
@ Electronic cam
m Motion control axes
+g Axis group setting
o Ethercar
{p COM1
£p COM2
ge W

Add configuration 1
L3 4G
m Ethernetl
m Ethernet2

Step3 Double-click the "Web monitoring configuration" button to pop up the web monitor configuration
bar.

Delete configuration |

” Motion control axes
+g Axis group setting
P Ethercar
4p COM1
P COM2
v =g loT Web Monitoring
=g Web monitoring configuration

P 46

m Ethernet1

202502 (V1.2) 300



TS600 Series Programmable Logic Controller Programming and Application Manual 4G loT Expansion Card

Step4 Click the add button to add a configuration. In this case we select Monitoring D0-D15, and the
sampling time is 30 seconds.

| Web monitoring configuration b4
Timeout: [2 ]1~30s Retry time: |3 | 1~10
Word element  Bit element Delete
Element @ Start Address = End Address Sampling Time (s)
1 I 0 15 5

Tip: Word element range limit D0~D32767, R0O~R 16383, TO~T399, CO~C255!
Bit element range limit M0~M32767,50~54095,X0~X 1777, Y0~Y 1777,T0~T399,C0~C255!

X,Y element are configured using octal!

Generate configuration file Cancel

The configurable contents are as follows:

Options Setting Content Note
The time when the element data is uploaded
Sampling time 1-1800s . P
to the cloud server periodically
. . Wait timeout when the communication with
Timeout time 1-30s .
cloud server fails
. . The number of retries required when the cloud
Retry times 1-10 times .
server fails to collect.

Step5 After the configuration is completed, click "Generate configuration file", then download this project
to PLC, and set PLC to RUN state.

At this point, you have configured the elements to be monitored, and you can view these elements in the
industrial loT monitoring platform.

Stepl On the homepage of the loT monitoring platform, click online devices to enter the device
monitoring page.

Step2 Select the device currently in use on the device monitoring page and click its adapter code to move
to the next tier of device monitoring page.
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Equipment monitoring o W

Equipment monitoring

Equipment monitoring o W

Adapter code  B516jk8618js m Search Other Device Return . &

Param details

Operation record Fault overview params modification record remote upgrade record Maintain record

I
21T ibactort soen 8BS sthie evice name: me

X
Param name please selectParam type addre QSearch
Tmﬂte downioad Saten Impu.l
Sort Par... Par Dev. Unit mod... Ope... Par... Fou Cre.. Fun.. Ope...
1 go 0 in total 10/ page ~

Step5 Add parameter name, industry and device type, and check writable (element value can be written).
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®  When monitoring DO element, the Modbus address is filled in "0".

e  When monitoring RO element, the Modbus address is filled in "32768".

Param na E
Param type Running param Writable “urve data at number(2 byte addr Display value in hex
Slave station e:1-2 acquisition cycle: 30sec
s adoress @

The following table shows the Modbus addresses, and you can query the elements to be monitored
according to the following table.

Element Type Total quantity Modbus address
MO0-M32767 Bit element 32768 mO0-m32767
S0-S4095 Bit element 4096 m32768-m36863
X0-X1777 Bit element 1024 m40960-m41983
YO-Y1777 Bit element 1024 m45056-m46079
T0-T399 Bit element 400 m49152-m49551
C0-C255 Bit element 256 m49664-m49919
D0-D32767 Word element 32768 0-32767
RO-R16383 Word element 32768 32768-49151
TO-T399 Word element 400 57344-57743
C0-C255 Word element 256 57856-58111
Z0-715 Word element 16 58368-58383

e  When monitoring bit elements, the rule for filling in the Modbus address is: "m"+"Modbus address".

Example: When monitoring MO bit elements, the Modbus address is filled in "m0".

e  When monitoring coil elements, such as S0, the Modbus address is filled with m32768. (m represents

the read-write coil followed by the Modbus address)

Running param

Siave station

acquisition cycle:

Step 6 At this time, the value of DO can be monitored in the monitoring parameters.
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B

=3 e

Step7 Click the Write button in the lower right corner to write the element value.

Adapter code  BE16/kBE16s - - &
Monitoring parameters Chart Param detalls
oo
° =
[ DO] val b4
. [ e |

Essential information ~ Operation record  Faullovendew  params modification record  remate upgrace record.  Malntain record

Device number :

1 device name: me Device type: 123 Device model:

21.8 Module Interface Description

See the following table for the meaning of 4G module interface.
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Interface . .. ..
No. Port type S Definition Description
1 | SD card socket SD Micro SD Standard definition
Slow flash: No sim card/registering in the
NET Network indicator |network/network register failure
Flash: Data link established
Steady On: Good signal
SIG Signal indicator |Slow flash: The signal is average
. Off: Poor signal
2 Indicator -
Steady On: MQTT login
RUN Operation status |Flash at an interval of 3s: MQTT login failed
indicator Off: Abnormal operation
Flash at an interval of 1s: VPN on
Power indicator |Power on: ON
PWR
lamp Power off: Off
4G antenna 4G antenna
3 . 4G . -
interface interface
SIM card .
4 ) - Micro SIM card |-
interface
Board-to-board Communicate . .
5 . - . Only applicable to TS600 Series PLC host
interface with the host
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22 Appendix

22.1 Modbus Protocol

22.1.1 Modbus RTU

When the device uses RTU (Remote Terminal Unit) mode to communicate on Modbus serial link, each 8-bit
byte in the message contains two 4-bit hexadecimal characters. The main advantages of this mode are
higher data density and higher throughput than ASCIl mode at the same baud rate. Each message must be
sent in a continuous character stream.

The format of each byte (11 bits) of RTU mode is:
e  Coding system: 8-bit binary

Each 8-bit byte in the message contains two 4-bit hexadecimal characters (0-9,A-F)
®  Bits per Byte: 1 start bit

8 data bits, the least significant bit is sent first

1 bit as parity bit

1 stop bit, and 2 stop bits are required when there is no check bit

The data frame format is as follows:

Start Slave Address | Function code Data CRC Check End
=35 0-252 =35
1 character 1 character 2 character
characters characters characters

22.1.2 Modbus ASCII

When devices on the Modbus serial link is configured to communicate using an ASCIl (American Standard
Code for Information Interchange) mode, each 8-bit byte in the message is sent with two ASCII characters.
This mode is used when the communication link or device cannot comply with the timing management of
RTU mode. # Note: Because one byte requires two characters, this mode is less efficient than RTU.

Example: Byte 0X5B is encoded as two characters: 0x35 and 0x42 (ASCIl code 0x35="5", 0x42 = "B").
The format of each byte (10 bits) in ASCII mode is:
e Coding system: Hexadecimal, ASCIl characters0-9,A-F
Each ASCII character in the message contains 1 hexadecimal character
e  Bits per Byte: 1 start bit
7 data bits, the least significant bit is sent first
1 bit as parity bit
1 stop bit, and 2 stop bits are required when there is no check bit

The data frame format is as follows:

Beginnin
g g Slave Address | Function code Data LRC Check End
Character
0-2x252 2 characters: CR,
1 character™:" 2 character 2 character 2 character
characters LF
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22.1.3 Modbus TCP

Modbus messaging service provides client/server communication between devices connected in the same

Ethernet TCP/IP network.

Modbus protocol defines a simple Protocol Data Unit (PDU) independent of the underlying communication
layer. Modbus protocol mapping on a particular fieldbus or network can introduce some additional domains

on application data units (ADU).

Figure 22-1 General Modbus Protocol Frame

ADU -

FPDU
The data frame format is as follows:
MBAP Header Function code Data
7 bytes 2 bytes 0 - 252 bytes
Data frame format description:
Domain Length Master Slave Description
0-2x252
1 character":" 2 character 2 character |2 character
characters
Modbus requests/responds to
the identification code of the
. transaction, and the master
Transaction meta Slave . . . .
. . 2 bytes Master startup . identifies the identifier after
identifier replication ) i
sending the request to confirm
that the identifiers of the master
and slave are consistent
Protocol Slave
. . 2 bytes Master startup L Modbus protocol: 0
identifier replication
Number of subsequent
Length 2 bytes Master startup | Slave startup
messages (bytes)
. . Slave Slave identification code/slave
Unit identifier 1 bytes Master startup .
replication |address
Modbus requests/responds to
the identification code of the
. transaction, and the master
Transaction meta Slave . e . -
. . 2 bytes Master startup o identifies the identifier after
identifier replication . .
sending the request to confirm
that the identifiers of the master
and slave are consistent
22.1.4 Modbus Function Code
Function code Name Note
01(0x01) Read coils Read bit
02(0x02) Read discrete input Read bit
03(0x03) Read save register Read word
04(0x04) Read input register Read word
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Function code Name Note
05(0x05) Write single coil Write bit
06(0x06) Write single register Write word
15(0x15) Write multiple coils Write bit
16(0x16) Write multiple registers Write word

22.1.5 Example of Modbus Message Parsing

The request and response messages for reading a register with the above three Modbus protocols are given

below.

22.1.5.1 Modbus-RTU

®  Master request message
Start Start
Sl F ti tit tit
A d:rveess ucr:)cdleon address address Q(uhainl:)y Ql(lli r‘mml)y CRC Check
(high) (low) g
0x01 0x03 0x00 0x01 0x00 0x01 0xD5 0xCA
®  Slave response message
Number of | Register Value | Register Value
Slave Address | Function code g . g CRC Check
Bytes (High) (Low)
0x01 0x03 0x02 0x00 0x00 0xB8 0x44
22.1.5.2 Modbus-ASCII
®  Master request message
Start
. ) Start Start Start
Slave Slave | Function | Function Addre
Start address | address Address
Address | Address code code (high) (high) (Low) (33
g g (Low)
0x3A 0x30 0x31 0x30 0x33 0x30 0x30 0x30 0x31
Quantity | Quantity | Quantity | Quantity LRC LRC End End
(high) (high) (low) (low) Check Check |Character| Character
0x30 0x30 0x30 0x31 0x46 0x41 0x0D 0x0A
®  Slave response message
. . Register | Register
Slave Slave | Function | Function | Number of | Number
Start Address | Address code code Bytes of Bytes Value Value
Y Y5 (nigh) | (High)
0x3A 0x30 0x31 0x30 0x33 0x30 0x32 0x30 0x30
Regi Regi
35:3? 35:?? LRC | Rc check|  EM End
Check Character| Character
(Low) (Low)
0x30 0x30 0x46 0x41 0x0D 0x0A

22.1.5.3 Modbus-TCP

®  Master request message
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Transaction

Transaction

eee e Protocol Protocol Length
Identifier Identifier . e . e . Length (Low)
. identifier identifier (Height)
(High) (Low)
0x00 0x00 0x00 0x00 0x00 0x06
Start address | Start address antit
Unit identifier | Function code (high) (low) Q;Jhighl)y Quantity (low)
OxFF 0x03 0x00 0x01 0x00 0x01
®  Slave response message
Transaction | Transaction
. ,' ) ,I Protocol Protocol Length
Identifier Identifier ) e ) e ) Length (Low)
) identifier identifier (Height)
(High) (Low)
0x00 0x00 0x00 0x00 0x00 0x05
Number of | Register Value | Register Val
Slave Address | Function code mbEro egls ?r atue | Registervatae
Bytes (High) (Low)
OxFF 0x03 0x02 0x00 0x00
22.1.6 Modbus Abnormal Response
The Modbus abnormal response code is as follows:
Function code Name Note
) The slave response function code is
01 Illegal function code ]
incorrect
02 Invalid data address Illegal slave response data address
03 Invalid data Illegal slave response data
04 Slave device failure Slave device error
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