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1. Product Information

1.1 Overview

1.1.1 Product Information

Inovance medium-sized programmable logic controllers (PLCs), including AM400, AM600, and AC800
series, provide intelligent automation solutions for users. These PLCs use the IEC61131-3 programming
language, and supports six programming languages of the PLCopen standard. The AM400 and AM600
use the rack structure, with each rack supporting 16 local expansion modules and also remote expansion
modules through multiple field buses such as PROFIBUS DP, EtherCAT and CANopen. The AM600 local
expansion modules, that is, /O modules, are connected through the internal bus protocol, including
digital input (DI), digital output (DO), analog input (Al), analog output (AO), and temperature modules.
The AM600 has the following functions:

(1) High-performance motion control function through the EtherCAT bus

(2) Single-axis acceleration/deceleration control, electronic gear, and electronic cam, and basic single-axis
positioning with the maximum frequency of 200 kHz through the high-speed 1/0

(3) Communication functions through the RS485, Ethernet, and USB ports

The AC800 adopts the booksize structure and excellent motion control of up to 256 axes, meeting various
application requirements of users.

The medium-sized PLC has the following features:

1) Multiple motion control functions: bus motion control and pulse motion control
2) Abundant /O channels, up to ten thousand channels

3) Large program capacity and data storage

4) Fastinstruction execution speed

5) Various high-end field buses including PROFIBUS DP, EtherCAT, and CANopen

6) Easy-to-use software

7) Online debugging mode

8) Online editing mode

The following table lists the CPU module types and their function differences.

Table 1-1 Functional characteristics of different CPU module types

Number Data .
of Local Program | Data Stored Motion Soft Output
Product Model . Storage | Storage Control | High-speed I/0
Expansion Space Space at Power Axes Element | Type
Modules P P Failure
4 servo
4 16i t d8
AMA401-CPU1608TP 8 10MB | 20MB | 512KB | €7 Inputs an s | source
positioning outputs
axes
8 servo
4 16i t d8
AM402-CPU1608TP 8 10MB | 20MB | 512KB | &7 INpUts an S| source
positioning outputs
axes
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Number Data .
of Local Program | Data Stored Motion Soft Output
Product Model . Storage | Storage Control | High-speed I/O
Expansion Space Space at Power Axes Element | Type
Modules P P Failure
4 servo
4 |16inputsand8
AM401-CPU1608TN 8 10MB | 20MB | 512KB | &7 NPT an v Sink
positioning outputs
axes
8 servo
4 161
AM402-CPU1608TN 8 10MB | 20MB | s12kB | €4 [l6inputsand8) - Sink
positioning outputs
axes
161 d
AM600-CPU1608TP | 16 10MB | 20MB | 512KB 2 Sinputsand8| - | o e
outputs
16 inputs and 8
AM600-CPU1608TN 16 10MB | 20MB | 512KB 2 Inputs an s Sink
outputs
16 inputs and 8
AM610-CPU1608TP 16 10MB | 20MB | 512KB X inputsan /| Source
outputs
5MB
AC802-0222-UORO X 128MB | 128 MB (eﬁirsnal 128 X X X
required)
5MB
AC810-0122-UORO X 128MB | 128 MB (exljirs”al 256 X X X
required)

Table 1-2 Communication characteristics of the CPU module

Communication

Product Model PROFIBUS
EtherCAT Dp CANopen/CANlink Modbus TCP Modbus (Serial Port)
(inial:(?:qzerL 1 channel 1 channel Leh l .
AM401-CPU1608TP X (maximum of 8slave | (maximum of3 | - channel (maximum
of 128 slave . . of 31 slave stations)
. stations) slave stations)
stations)
1ch |
(mcax?rzrtljem 1 channel 1 channel 1 channel (maximum
AM402-CPU1608TP X (maximum of 8 (maximum of 63 .
of 128 slave . . of 31 slave stations)
) slave stations) slave stations)
stations)
1ch |
(mcax?rr:;iw 1 channel L channel 1 channel (maximum
AM401-CPU1608TN X (maximum of 8 (maximum of 63 .
of 128 slave . . of 31 slave stations)
) slave stations) slave stations)
stations)
1ch |
(mcax?:wrlliw 1 channel 1 channel 1 channel (maximum
AM402-CPU1608TN X (maximum of 8 (maximum of 63 .
of 128 slave . . of 31 slave stations)
) slave stations) slave stations)
stations)
e bt || 20t
AM600-CPU1608TP X (maximum of 63 (maximum of 63 .
of 128 slave . . slave stations for
) slave stations) slave stations)
stations) each)
1ch 2ch
(m;x?:"lr;ilw 1 channel 1 channel (maxcinj;n:e(l? 31
AM600-CPU1608TN X (maximum of 63 (maximum of 63 .
of 128 slave . . slave stations for
. slave stations) slave stations)
stations) each)
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Communication
Product Model PROFIBUS
EtherCAT bp CANopen/CANlink Modbus TCP Modbus (Serial Port)
1 channel 2 channels
(maximum 1 channel (maximum of 31
AM610-CPU1608TP X X (maximum of 63 .
of 124 slave . slave stations for
. slave stations)
stations) each)
2 channels 2 channels
(maximum 2 channels (maximum of 31
AC802-0222-UOR0O X X (maximum of 63 .
of 64 slave . slave stations for
. slave stations)
stations) each)
2 channels 2 channels
(maximum 2 channels (maximum of 31
AC810-0122-UORO X X (maximum of 63 .
of 128 slave . slave stations for
] slave stations)
stations) each)

Note: The number of slave stations supported does not include the power module and stopper plate.

1.1.2 Product Configuration and Module Description

Inovance provides a rich range of medium-sized PLC products for users to select the required product
configuration according to the applications. Take the AM600 series PLC as an example. The AM600
includes two structures: AM600-CPU1608TP (EtherCAT+CANopen) and AM610-CPU1608TP (PROFIBUS DP).
The following are the typical system integration diagrams of the two structures.

Expansion Expansion
Power module _ CPU module . nﬁ)odule - ngodule E-Stopperplate

ANG0PS2 AMG10-CPUTG0BTP HIGHSPEED-10
RUN BF IEEERE]
power | o 012343
SF

\

67
67
as

40] 39

N\

AM60 0

4
RUN/STOP|

SBrSYH IND

T3NB 03 END
%)

A

Risk ofele ctric shoc k
ANl e

PULL A K !

T J T T 7 g

X210 cable

DB9 expansion
cable

T024-Kterminal block

o
WND

'40-5n Qjoid IND

Connect to the high-speed I/O
Profibus-DP eee interface of thesubsequent
device

communication Adapter

f—J Profibus-DP board.
Expansion

communication
Power module module

2 modula = a Stopperplate

POWER RN BF
43‘)

AME0 0

Riskofele ctric shoc k

Figure 1-1 AM610-CPU1608TP typical system integration diagram
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Expansion Expansion

Stopper plate
Power module CPU module _ module o module pperp
T poweR | 2 S Siiiiiilg
SF CANERR sssssans
=
( N\ =
\ AM§00 HH
\ ] I i
) al | [l
£ . |
4|z
Riskofele ctric shoc k| 2 g
AN i |§
™ PUL A B k ! |
| — =7 =}
EtherCAT X21
communication 0 cable
cable
CANopen T024-K terminal block
communication
Connect to the high-speed /O
eee interface of thesubsequent
device
EtherCAT AgaPtE'
L. oard
communication EtherCAT Exbansion
communication égduw St lat
Power module - modul d = opperplate
POWER ‘ ENR :E
£ h ;‘,:
AMB00 - \;
[
\Z
IEE]@ [
1 N l’:
Riskof ele ctric shoc k ‘:j
AN fil e \;
PUL A [®
o ) T 1= g
High-speed counting .
I/O module module Positioningmodule
g; o omm
H g ot M=
") 8 [§ =
| SEE E
@ ™
' S = 1E
= L | »
I | ‘B
g ¥ 1
i ] [ o=
| | 1 B
r ' =
! LE = b
coﬁwll\ljgféar’lion Expansion
m
Power module module= oule aStopperplate
* AHDP
DBQ ) —
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Figure 1-2 AM600-CPU1608TP system integration diagram
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The AM600 modules are classified into the power module, CPU module, remote communication modules

and local expansion modules based on functions, as described as follows.

Ordering Code Model Category Descriptions
01440010 AM600-PS2 Power module | 220V voltage input, 24 V//2 A output
1 x RS485, 1 x CANopen/CANlink, 1 x LAN
4-axis motion control, EtherCAT
01440028 AM401-CPU1608TP
Built-in 16 high-speed inputs, 8 high-speed outputs
Source output
1x RS485, 1 x CANopen/CANlink, 1 x LAN
8-axis motion control, EtherCAT
01440029 AM402-CPU1608TP | CPU module . .
Built-in 16 high-speed inputs, 8 high-speed outputs
Source output
1x RS485, 1 x CANopen/CANlink, 1 x LAN
4-axis motion control, EtherCAT
01440032 AM401-CPU1608TN
Built-in 16 high-speed inputs, 8 high-speed outputs
Sink output
1 x RS485, 1 x CANopen/CANlink, 1 x LAN
8-axis motion control, EtherCAT
01440031 AM402-CPU1608TN
Built-in 16 high-speed inputs, 8 high-speed outputs
Sink output
2 x RS485, 1 x CANopen/CANlink, 1 x LAN
Basic motion control, EtherCAT
01440014 AM600-CPU1608TP | CPU module o 4 , .
Built-in 16 high-speed inputs, 8 high-speed outputs
Source output
2 x RS485, 1 x LAN
Basic motion control, PROFIBUS DP
01440016 AM610-CPU1608TP o . , _
Built-in 16 high-speed inputs, 8 high-speed outputs
Source output
2x USB2.0,2 x USB3.0
1 x RS485/RS232, 4 x LAN
01440038 AC810-0122-UORO Up to motion control of 256 axes, EtherCAT
' Multi-functional expansion slot, built-in Mini-PCIE
Booksize expansion slot
controller
2 x USB2.0,2 x USB3.0
1 x RS485/RS232, 4 x LAN
01440101 AC802-0222-UORO
Up to motion control of 256 axes, EtherCAT
Built-in Mini-PCIE expansion slot
01440005 AM600-1600END DI module 16-channel DI module, 24 VDC input (source/sink)
01440017 AM600-0016ER 16-channel DO module, relay output
01440003 AM600-0016ETP DO module 16-channel DO module, transistor output (source)
01440018 AM600-0016ETN 16-channel DO modaule, transistor output (sink)
01440006 AM600-4AD Al module 4-channel AD module, voltage/current analog input
01440007 AM600-4DA AO module 4-channel DA module, voltage/current analog output
PROFIBUS DP
01440012 AM600-RTU-DP communication | PROFIBUS DP communication module
module
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Ordering Code

Model Category Descriptions

EtherCAT

01440013 AM600-RTU-ECT communication | EtherCAT communication module

module

CANopen

01440011 AM600-RTU-COP communication | CANopen communication module

module

1.1.3 System Application Process

The system application process is shown in the following figure. For module installation and wiring,
see the AM600 Series PLC Hardware Manual (CN, EN) and AC810 Series PLC Hardware Manual (only CN

currently).

Confirmation

T

Install the modules

Install the power, CPU, and expansion modules.

Carry out wiring

Finish wiring of the power module.
Finish wiring of the CPU and expansion modules.

Connect the system power

Confirm the wiring is correct and the power supply meets with
required specifications, and the CPU module is in STOP state.
Then, switch on the power

-~

J

Connect to the PC

Connect the PC where the programming tool is installed to the CPU
module.

For installation of the
programming tool,
see section 1.2

J

Write the program and
parameters into the CPU

Write the program created with the programming tool and the related
parameters into the CPU module.

Locate the error
Ensure that the LEDs of the CPU module and ERR, SF and BF
indicators of other modules are off.
Use the programming tool to locate the error when an indicator is on
or blinks.

Run the program

Set the CPU module to RUN state and verify that the RUN
indicator is on.

Figure 1-3 Basic application flowchart of medium-sized PLCs
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1.2 Overview of InoProShop

1.2.1 Brief Introduction

InoProShop is a programming configuration software for medium-sized PLCs. Developed based on
CoDeSys V3 (shorted as "CoDeSys"), InoProShop provides a complete configuration, programming,
commissioning, and monitoring environment for medium-sized PLCs with flexible processing on IEC
languages.

InoProShop is used to manage projects and devices, and supports the following configurations on
medium-sized PLCs:

9) CPU configuration

10) 1/O module configuration
11) EtherCAT bus

12) PROFIBUS DP bus

13) CANopen/CANlink bus
14) Modbus/Modbus TCP bus
15) High-speed I/O

Besides programming, downloading, and commissioning, this software also provides the following
functions:

B Standard programming (IEC 61131-3 compliant)

The software supports multiple programming languages, including structured test (ST), function
block diagram (FBD), instruction list (IL), ladder diagram (LD), sequential function chart (SFC), and
continuous function chart (CFC) of IEC61131-3 extended programming language.

B Flexible function block (FB) library

The software supports full FB library and user-defined library.
B Offline simulation

Users can complete program commissioning simulation without connecting the PLC hardware.
B Intelligent error locating

The software quickly locates errors during pre-programming and programming and provides
diagnostics and logs.

B Sampling tracking

The software can establish the timing diagram of process variables.
1.2.2 Connection Between InoProShop and Hardware
Connect the programming device to the PLC through Ethernet (such as hub or switch) or USB, write user

programs in the InoProShop, and download the program to the PLC to monitor the program and control
the PLC.
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Ethernet or USB cable

=

Figure 1-4 Connection between InoProShop and hardware

1.2.3 Acquisition and Installation Requirements

1 Software acquisition
Inovance InoProShop is available for free. You can obtain the installation file and related reference using
the following methods:
B Obtain the software installation CD from Inovance distributors at all levels.

B Access www.inovance.com, and download the software installation package for free.

Inovance is committed to continuous improvement of its products and documents. You are advised to
update software versions in time and refer to the latest documents when designing your applications.

2 Installation environment requirements

Use a desktop or laptop PC that meets the following requirements:

B Operating system: Windows 7 or Windows 10; 64-bit operating system recommended
B Memory: 4 GB orabove

B Available hard disk space: 5 GB or above

Connect the PC and the PLC as follows:

Connection Mode Cable Remarks

Long-distance connection between the PC and the PLC
LAN network cable | Oneidle LAN port and one network | is supported, and the interaction communication is
(recommended) cable required on the local network | fast. For example, you can sit in the office and program
the PLC in the workshop.

One USB cable, of which the end
USB cable connecting the PLC must be a Mini
USB connector

Currently, the AM400 and AM600 series support this
connection mode.

1.2.4 Installation Procedure

1 Preparation

If you install InoProShop for the first time, ensure that the available space in the destination partition of
the hard disk is above 5 GB; in this case, you can directly install the software.

If you need to upgrade InoProShop, back up your work files, uninstall the original InoProShop, restart the
PC, and then install the new InoProShop version.

-15-
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2 Installation

Locate the directory where the installation package is stored in the Windows Explorer, and double-click
the InoProShop (V****).exe file (V**** is the InoProShop version. Ensure that you are installing the latest
version.)

The following preparation interface is displayed:

InoProShop V1.3.30.0 - InstallShield Wizard

Preparing to Install...

InoPraShop Y1, 3.50.0 Setup is preparing the InstallShield
Wizard, which will guide you through the program setup
process. Please wait,

Extracting: InoProshop(V1.3.50.0).msi

On the displayed interface, click Next.

InoProShop V1.3.50.0 - InstallShield Wizard u

Welcome to the InstallShield Wizard for
InoProshop V1.3.50.0

The Installshield Wizard will install InoProshop V1.3.50.0
on your computer, To continue, dick Mext,

< Back i Mext = i l Cancel
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Set the installation path, and click Next.

InoProShop V1.3.50.0 - InstallShield Wizar

d

Choose Destination Location

Select folder where setup will install files.

w

]

To install to this folder, dick Next. To install to
another folder,

Destination Folder

C:\Inovance Control\InoProShop

Setup wil install InoProShop ¥1.3.50.0 in the following folder.

a different folder, dick Browse and select

[r—

< Back ]“ Next>| ] [ Cancel

)

Select the features to be installed on the displayed interface and click Next. Keep the default selection if

you do not have special requirements.

Select Features
Select the features setup will install.

w

InoProShop V1.3.500 - InstallShield Wizard S S|

Select the features you want to install, and deselect the features you do not want to install.

k4 CODESYS V3
.. CODESYS Converter
[¥]coDEsYS Gateway
--[¥]CODESYS OPC Server 3
-[7]CODESYS Gateway V2.3
=[] AM&00D

InoProShopTool
o[ Basic_Functionality

Description

CODESYS W3 ... Next
generation object oriented
programming toal for IEC
51131-3 PLC programs.

1019.21 ME of space required on the C drive
51724.11 MB available on the C drive

< Back ]H Mext = I [ Cancel
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On the displayed interface, click Next.

- -
InoProShop V1.3.50.0 - InstallShield Wizard ﬁ

Setup will add program icons to the Program Folder listed below, You may type a new folder
name, or select one from the existing folders list. Click Mext to continue,

Select Program Folder
Flease select a program folder,

Program Folder:

Existing Folders:

7-7ip

Accessories

Administrative Tools

Autodesk

CorelDRAW Graphics Suite X8 (64-hit)
Dell

Games

Inovance Control

Java

»

m. |

[ < Back ]I Mext = |[ Cancel ]

x — — — =

On the displayed interface, click Next.

InoProShop V1.3.50.0 - InstallShield Wizard u

Start Copying Files
Review settings before copying files, \

F

Setup has enough information to start copying the program files. If you want to review or
change any settings, dick Back. If you are satisfied with the settings, dick Next to begin
copying files.

Current Settings:

Selected Features: -
CODESYS V3
CODESYS Gateway
CODESYS OPC Server 3

Destination Folder: C:\Inovance Control\InoProshopl

Program Folder: C:\ProgramData'Microsoft\WindowsStart Menu'\Programs\Inovance C

< Back “ Mext = ][ Cancel
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The installation progress is displayed. Wait and click Finish when the following interface is displayed.

.
InoProShop V1.3.50.0 - InstallShield Wizard

e

Setup Status

InoProShop V1. 3.50.0 is configuring your new software installation.

Validating install

[riztallS higld

Cancel

InoProShop W1.3.50.0 - InstallShield Wizard

InstallShield Wizard Complete

W1,3.50.0. Click Finish to exit the wizard.

The InstallShield Wizard has successfully installed InoProshap

Cancel

-19-
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3 Language setting

Set the language you require from Main Menu > Options > International Settings > User interface
language.

rOptions [ﬁ‘

CFC Editor
ﬁ CoDe5ys 2.3 converter

»

User interface language:
& Composer

-_@] Debugging
“# Dedaration editor

() Same as Microsoft Windows

i@ Specific language: |English i

Please note: Changing the user interface language will not be effective until this

[ Device description dowrload - application is restarted. Some components may notbe availablein the selected
[l Device editor I language and will then appear in their default culture (typically English).
FED/LD editol
@ LD editor Online help language:
Hell _
o a @ Same as user interface language
Hl International Settings
. (™) Specific language: '
ﬁﬂ Libraries :

m Library download
[Z Load and Save
¥ PLCopenxML
g Proxy Settings

¥ Refactoring

@ O ~dibee
1| i | 3

Cox [ ca ||
. - = ——

1.2.5 Uninstallation

Use the typical method of uninstalling software in a Window system to uninstall InoProShop. The
procedure is as follows:

B Exit InoProShop and ensure that the gateway is closed.

B [fthe CoDeSys icon exists in the task bar of the operating system, right-click the icon and choose Exit
to close Gateway.

Choose Start > Control Panel.
Click Programs and Features.

Select InoProShop.

Right-click, and select Uninstall.



Chapter 2 Quick Start

2.1 Programming Environment LaUNCRING .....c.ccvvieirieiriiiiciececeeeeee et 22
2.2 Typical Procedure for Writing @ USEr PrOgram........cceeiririeueueineeieieiinieieieeseseese s esenesnenes 24
2.2.1 User System Configuration OPerations.........ecceerririeuereuiininirieieieieeesesesie ettt se e 24
2.2.2 User Program Writing OPErations ..c..c.cceeuirieueinieuiieieenieenteteteiei ettt et ettt 25
2.2.3 Linkage Configuration Between User Program Variables and POrts ........c.cccovvvvneceeieeiennnenn. 27
2.2.4 Configuring the Execution Mode and Running Period of User Program ...........coececvecuererernninenee. 28
2.2.5 User Program Compiling and LOgin DOWNIOAd........c.ceueuiriiniririeieieiiiiieieieeeecee e 28
2.3 Writing a Marquee Sample Project with INOPrOShOP.....c.coeirieiiriiiireceee e 31
2.4 How to LOg In t0 the Main MOAULE .....c.ecuiieiiiieeece e 36
2.4.1 Prerequisites and Operations of Main Module LOZIN .......c.ccvvrreeiinnirisieecceeeeee e 36
2.4.2 Scanning Medium-Sized PLC in INOPTOSNOP ....coveuiiiiiirieirieieieie et 36

2.4.3 Solution to AMB00 SCANNING FAIIUIE....c.eoviuiieeeiieiee et 38



Chapter 2 Quick Start

2. Quick Start

2.1 Programming Environment Launching

fid
1) Double-click the programming software icon *## on the desktop to launch the InoProShop
programming environment. The launch interface is as follows:

R IreBresnp i 37000 T oo
e Dt mun Dk o D o w1 v
Da L

6] Start Fage x

INOVANCE =86 w®=o &=  ®is%  Sese  Swims 08

4+ cwseirssanseERSs, DIRSE R

Lt QB Pk Carest e Isstody) Q

2) Click =] on the top left corner of the menu bar or choose File > New Project to create a project.
Select the project type and specify the project file name as well as storage path, shown as follows:

T B
=] New Project u
Categories: Templates:
ﬁ Libraries /’3# /@“’/ - /“"t’/
|novance |noyance |novance
Project before Project before  |Standard V{0.0.9.10)
V(0.0.9.7)-... V({0.0.9.7)-.. project Project -...
)
“
Inevance
V{0.0.9.10)
Project -...
< | I} 3

A project containing one device, one application, and an empty implementation for PLC_FRG

MName: Untitledy  —em——o— @
Location: F:\Test ——e————— @ VB

1- Enter the project name; 2 - Select the storage path.
Click OK to open the standard project interface. You can select device type and programming language,
shown as follows:

D=
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*Standard Project -

You are about to create a new standard project. This wizard will create the following
objects within this project:

-0ne programmable device as specified below
- Aprogram PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.

Device: @ACB 10-0122-U0R0 (Shenzhen Inovance Technology Co., Ltd.)

FLC_FRG in: |Ladder LogicD
Continuous Function Chart (CFC)
Continuous Function Chart (CFC) - page-oriented
Ladder Logic Diagram (LD}
Sequential Function Chart (SFC)
Structured Text (5T)

1 - Select the main module type; 2 - Select a familiar programming language.
Click OK to open the system configuration and programming interface. The commonly used buttons and

window layout are as follows:

s -
st | - - )
Z Untitled14.project® - InoProShop(V1.3.71.0) =g

Ele Edit W¥ew Project Buld Online Debug Tools Window Help
Bol &S o o fB@EX I diE - J

r m === 3 | = |

Devices - 1 x
15 untitled 14

Config Device Information Output
DeviceDetalInfolist
& SoftMotion General Axis Pool Slot Number Device Name Desaription

- [l HIGH_SPEED_IO (High Speed|

4 n 3

POUs |3 Devices

IE Messages - Total 0 error(s), 0 warning(s), 0 message(s)l
Lastbuid: € 0 & 0 Precompile: o Current user: (nobody) e i
J

"

1- Compiling, login, and commissioning; 2 - Network configuration and hardware configuration; 3 - Port and program
variable linkage; 4 - Add user program unit; 5 - Configure task execution mode and period; 6 - Device information area
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2.2 Typical Procedure for Writing a User Program

If this is the first time you use Inovance medium-sized PLC, note that 5 steps are required to write and
commission a complete user program.

1)

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

B Ifonly the CPU main module and I/O expansion module are used, you only need to configure the
hardware: Place the "elements" of selected module type and model and installation order into
the "rack" on the InoProShop hardware configuration interface.

B [f the expansion racks are used, configure the bus first. Then, add a certain number of network
expansion modules according to the number of expansion racks, and add expansion modules
into each rack.

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

Link the input port variable (1), output status (Q), or value (M) of each hardware port in the system
structure with the variables in the user program.

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

Log in to the medium-sized PLC in the InoProShop programming environment. Download the user
program, carry out simulated commissioning, and rectify faults until the program runs normally.

2.2.1 User System Configuration Operations

On the InoProShop main interface, double-click LocalBus Config in the left device tree to open the PLC
rack hardware configuration interface:

2 Untitled14.project” - InoProShop(V1.3.71.0) o] 0, ]

Fle Edt Wew Project Buid Online Debug Tools Window Help y
OB & v o § BRE XML - O3 | {5 | O

Dvioes: > 2 x| bi’ Metwork Configuration p Hardware Configurati v .lﬁ'ﬂuﬂi‘llmmf - 0 X
=[ notedis (=] i e 5 1o Modues
LocalBus Copy aste - -1 7 Digital Modues

= (i Device (AMS00-CPU1S0STP/TN) 7 [l Amso0_poisEr

© Device Diagnosis [ AMSD0_DO016ETN
= 3% Network Configuration [l Ams00_o016ETP
[ Ams00_1500END

D]

L [l AmMe00_3200END
= [ oo s @l Ams00_po32ETN
= ) Application 3 S Analog Modules
Library Manager u =B

_I__‘Il @l as00_an0
!‘I PLC_PRG (PRG) -7 Temperature Madules

= E Task Configuration
= & MairTask @
@ PL{—PR‘G 4 e 3
'3 SoftMotion General Axis Pool

NEm B e O AL T
Bl rich_sPeED 10 (HohSpeed [ -t
Slot Number Device Mame Description =
- AMEDO-PS2 AMEO0 power modile, current output is 24
! i H Hlo Device Two rs485 ports one can port, standard ethernets eth ™
[ POUs | 5 Devices 4 I r
[E Messages - Total 0 error(s), 0 wamning(s), :n'csscccis}i
Lastbuild: @ 0 ® 0 Precompls: ./ Current user: (nobody) Q

1- Double-click to open the local expansion module configuration interface; 2 - Element library of the

expansion module.
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Double-click the required the modules in turn in the right expansion module library according to the
required module models and installation order, and drag the modules to the rack. To delete a module,
select it and press Del.

Take AM600 for example. A maximum of 16 expansion modules can be mounted to the rack, including 8
analog modules.

A Untitled14.project” - InoProShop(V1.3.71.0) L= | B i
| Ee Edt Yew Projct Puid Cnine Debug ook indow e ra
N & v BB X MALYE - 7 | 35 | Of
Devices - 2 X : ‘#? Metwork Configuration '!.h Hardware Configurati = _'-“p-'wmu"- - 0 x
= I = 57 loModdes
= E’#MH (=} LocalBus * (3 Copy [5Paste - = Z Digital
= ({] Device (AMS00-CPUISOSTR/TI) il R
by i - AMBO0_0016ER
Device Diagnosis [ AMs00_0015ETH
= 5 Network Configurabon [l ams00_0016ETP
o E msuu";msm
= [l rcLoge AMS00_D03ZETN
- £} Application L 7 Analog
) Liteary Manager E AM500_
ﬂ PLE_PRG (PRS) @ - Temperature
= [ Task Configuration
=g MainTask
&) nc_rrG [
A SoftMotion General Axis Fool i
L n 3
B HieH_seemD 10 (egh Soeed .
Config Device Information Output * 0 X
DeviceDetailnfolist |
T = o || | Sotrumber Devvice Name Description 5
|E Messages = Total 0 enror(s], 0 waming(s), & messag r:::s‘.l
Lastbuld: © 0 © 0  Frecompie: ./ Current user: (nobady) @

1. Click on the right side of the CPU unit in installation slot. Double-click the required I/O module in the expansion
module library window. Place the modules in turn.

2.2.2 User Program Writing Operations

Double-click PLC_PRG(PRG) in the left device tree to open the user programming interface. The
programming language is ST (selected in projection creation), shown as follows: Similar to C language,
every variable can be used only after declaration. After a program statement is written, when you press
Enter, the programming environment automatically displays a declaration prompt. When you press
OK, the variable declaration window automatically adds this statement. This simplifies the program
procedure.



-26-

Chapter 2 Quick Start

Devices ~ o X
=5 Unsedio [=] 1
= [ Device (AC810-0122-U0RD) B

0 Device Diagnosis =
3@ Metwork Configuration

=B PLC Logic

= 43 Application

m Library Manager
PLC_PRG (PRG)

@ Task Configuration
*@ MairnTask

- Device PLC_PRG X

PROGRAM PLC_ERG
VAR
END_VAR

[ ] ¢

100 % |§

"8 SoftMotion General Axis Pool

”
Auto Declare

Scope: Mame: Type:
['u'.RR v] test_second IMNT -
Object: Initialization: Address:

[PLc_PrE [appiication]

Flags:

[C] consTANT
[CIRETAIN

[C] PERSISTENT

Comment:

Cance'

1- Variable declaration window; 2 - Programming window; 3 - Programming with ST language, and prompt
for confirming variable type after pressing Enter.

A programming example: Assign the value of the second variable to the first variable and progressively

increase the value.

File Edit Wew Project Build Online Debug Tools Window Help Y
= E S % B B X (44 lab | 6%t B0 0C)%

Devices - 7 x [ Device '[5] PLC_PRG x| -
=) Untited10 =] PROGRAM PLC_PRG -

= -1 Device (AC&10-0122-U0R0)
G Device Diagnosis
3@ Metwork Configuration
=Bl PLC Logic
—’u Application
ﬁﬂ Library Manager
: PLC_PRG (PRG)
= @ Task Configuration
‘§§ MainTask
] PLC_PRG

W SoftMotion General Axis Pool

fzx]

test_second: INT

[e—
o kb

test_display: INT:
END VAH 100 % -
-
1 test_second := test |second+l;
= z IF test_second »>=1& [THEH
3 test_second :=0
4  END _IF
El test_display := tedt_second+l;

100 % |5

Config Device Information Output

DeviceDetaillnfolist

> o X

Slot Number

Device Name

Description

m 3

POUs lx Devices I <] I,!

[EI Messages - Total 0 error{s), 0 warning(s), 0 message(s)l I“

Lastbuild: € 0 & 0 Precompile: «# Current user: (nobody) N Ln5 Col8 Chs @

1- Examine whether compiling is correct in the information output window.
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2.2.3 Linkage Configuration Between User Program Variables and Ports

On the local bus configuration interface, link the hardware ports with variables in the user program. As
shown in the following figure, link the test_display variable with the output port of the first DO module.
The configuration procedure is as follows:

2 Untitled14.project” - InoProShop(V1,3.71.0)

Devices - 7

Fle Edt View Project Buid Orline
BEE & o BRX (AR -

=

=\l Uiniitled14
= [@ Device (AM600-CPULE0ETR/TN)
e Device Disgnoss
= W Network Configuration

=8l PE loge
=} Application
m Library Manager

[+

e =m
Debug Toos Window Help A &
o %
Z€  MNetwork Configuration ¥4 Hardware Configuration x ~ | In\Dutput Module List - 0 X
LocalBus - & Copy Paste 1o Delete 3 Undo Redo || (& Zoom In _|| B o Madie

I CFU DOLE /O Mapping

Status
Information
2
a
@
@
@
.
Nrous 2
|E| Message:

I=+-|= Digital Modules
il Amso0_ooiser
Bl AMs00_DDisETH
B AMs00_ooisETR
il Ams00_1500END
AMEDO_3200END
~Hl amsoo_oozzETM

(== Anglog Modules
Bl Ams00_a0a
L B AMs00_44D
Find D Filter Show all - 3 F-|= Temperature Modules
Variable N2/ ppapping Channel Address  Type  Umit  Description
= e %ol LsINT
Q0 010 BOOC
¥ Q1 W3, L BOOL
a Name Type Address Origin
=- € application s
=- &) PLc_PrG
 test_dispiay Y
» test_second v 7 X
= @ 1cconfig_Globals QBAL
 Sitiogns =
* ) SMElement
Variable \/ ® Mapping Channel Address Type Unit  Description
= PLC_PR QB(1) %QB3 USINT B
Qo %Q¥3.0  BOOL
" Q1 %QX3.1  BOOL
" Q2 %QX3.2  BOOL
"# Q3 %QX¥3.3  BOOL
“» Q4 %QX3.4  BOOL
"® Qs %Q¥3.5  BOOL
“» Q6 %QX3.6  BOOL
“» Q7 %QX3.7  BOOL
+-"e QB(IT) %QB4 USINT

27-
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2.2.4 Configuring the Execution Mode and Running Period of User Program

In the previous example, the sub-program is executed every 20 ms by default. If you need to change the
execution mode, for example, change it to repeated execution, scheduled execution, or execution at a
specified interval, perform the following operations:

Devices * o X [ Device xm Hardware Configuration PLC_PRG ]f Al

=3 Untitled 10 (=] | Configuration |

=[] Device (AMS10-CPU1608TF)

Q_ Device Diagnosis
= % Metwork Configuration

-
Li LocalBus Caonfig _':E N E
Cydic kA Interval (e.g. t¥200ms): < ms ¥
=B PLC Logic - '

= u Application @

Priority { 0..31 )z 2

Watchd
m Library Manager e
PLC_PRG (PRG) [ /Enable
= @ Task Configuration Time (e.g. t¥200ms}: ms
Sensitivity: 1
2 SoftMotion General Axis Pool
C Device Info tion O t
B icH_SPEED 10 (High Speed| | 211 DEvics Informatien Dutpu v R X

DeviceDetaillnfolist
[ ams00_o016ER (CPU DO16)

ﬂi AMBO0_0016ETP (CPU DO16) Slot Mumber Device Mame Description
[l AMs00 DO1SETP 1({CPUDO16 ﬁ -1 AMBOD-FS2 AMB00 power module, current output
1 - Execution mode, scanning interval

2.2.5 User Program Compiling and Login Download

After programming, the program needs to be complied. Verify the compiling operation and locate errors
based on the compiling information, and then repeat the operation until there is no error.

The compiling information is displayed in the following compiling information box:

Messages -Total 0 error(s), 0 warning(s), 5 message(s) - 2 X
Build - |0 0 error(s) |{f} 0 warning(s) |€¥ 5 message(s) | > &
Description Project *

¥ Size of generated code: 639750 bytes

¥ Size of global data: 97793 bytes

¥ Total allocated memory size for code and data: 943720 bytes I:l
¥ Memory area 0 contains Data, Input, Qutput, Code and Nonsafe Data: size: 1226836 bytes, highest us...

m. |

-

4 ] | }

Precompile: o Current user: (nobody) @

-08-
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After confirming that no compiling error exists, click Online and the login button, shown as follows:

File Edit Mew Project Buld Online Debug Tools Window Help Y

bedI &l I 0L BR - 5 | | | =

Devices > 8 X|| [f] Device %} Hardware Configukation PLC_PRG X [ [f] AMs00_0016ETP  |s& MainTask |

=5 Lhtitedio 3 test_second: INT; -
_m Device (AMS 10-CPU 1608TP) 4 test_display: INT; DD

Q_' Device Diagnosis s EN’D_VAR o ’m@ -
% Metwork Configuration
E LocalBus Config =
[| FLC Logic
u Application

’m Library Manager

1-Click the login button to log in to the AM600 to download and debug the programs

test_second := test_second+l;

IF test_second »=1& THEN
test_second :=0;

END_IF

test_display := test_second+l;

o R

The following dialog box is displayed. Choose whether to create a project and continue download:

Debug Tools ‘Window Help

40t 5 e o)) w | o |m

[ Device PLC_PRG x [ [[J| ame00_ootsETP | MainTask |

1 PROGRAM FLC_ERG
= 2 VAR

Ed test_second: INT:

4 test_display: INT;

5| END VAR @

t r—

1 test_second = test_seconyi+l;
= 2 IF test_second >=14& THEN

Ed test_second :=0;

4 END_IF

5 test_display := test_secopd+l;

"
InoProShop(V1.3.71.0) \ [

@ Warning: An application 'Application’ is currently in RUN mode on the PLC. As

[ Deteils... |

g

1 - After you click the login button, InoProShop displays a prompt to avoid misoperation.

Click Yes to connect the host computer to the device and retain the connection. The initial status is Stop,

shown as follows:

Tools Window Help

SRl H- O |

Device E] PLC_PRG X AMGO0_0016ETP & MainTask
&

Device.Application.PLC_PRG

Expression Type Value Prepared value Address Comment
4 test_second INT 0
@ test_display INT 0
o
1 test_second] 0 := test_second] 0 W1 ~
- z IF test_second 0 | >=1& THEN @
] test_second 0 | :=0;
<  END IF

5 test_display] 0 | := test_second] 0 1;REETUAN

1 - Click the runicon to start the running of user program.

-29-
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Choose Debug > Start. The device enters the running state and starts to run the user program.

B

File Edit Wew Project Build Online | Debug | Tools Window Help

n | é | p Start FS5
Stop shift+F8
- Single Cyde Ctrl+F5
m Mew Breakpoint. ..
=3 m Device [connected] {AM&00-CPU Edit Breakpoint...
@ Device Diagnosis Toagle Breakpoint Fa

Enable Breakpoint

% MNetwork Configuration

----- B LocalBus Config

Disable Breakpoint

-E0 pLE Logic

: - Step Ower F10
= a Application [stop]
) Step Into Fa
m Library Manager
Step Out Shift+F 10

PLC_PRG (FRG)
@ Task Configuration

Run to Cursaor

The following figure shows the

- MainTask Set next Statement
@ PLC_PRG 5 Show next Statement

%3 "% SoftMotion General Axis Pool Write values e

-3 [l HIGH_SPEED_IO (High Spe oree valses .
Unforce values Alt+F7

T~ Flow Control

Core Dump 3
Display Mode »

Check Memory for Active Application

monitoring interface of a running user program:

(& unttedioproect - inobr —— =)
& Untitled10.project* - InoProShop(V1.3.71.0) _— =105
- - - - — — . . s —
File Edit WView Project Buld Online Debug Tools Window Help v
BeEI&] | dh 25 | B |~ 7 8 | % ©OF m X | = | %
Devices - 3 X Device =] PLC_PRG X & MainTask Hardware Configuration -
& =] ppor———
= 1] Device [connected] (AMB00-CPU1508TP, . =
Expression Type Value Prepared value =
@ Device Diagnosis
4 test second INT 1 D
3@ Network Configuration
d test_display INT 2
E LocalBus Config
=20 PLC Logic
= O Application [run] < m +
! ; =
i Library Manager 1 test_second] 1 := test_second] 1 Wl:
PLC_PRG (PRG) = z IF test_second 1 | »=1& THEN
= {3 Task Configuration E test_second] 1| :=0;
i 4
= ¢ MairTask END_IF
2 S © test displayTZ ] := test_second T }1:EEREN]
B PLC_PRG
"% SoftMotion General Axis Pool
. HIGH_SPEED_IC {High Speed IO 100 %
Expression Application Type Value Prepared value Execution p
< T ] I T ] 3
POUs | 58 Devices @ Watch 1 @ Breakpoints
[E Messages - Total 0 error(s), 0 warning(s), 5 message(s)]
stbuild: € 0 % 0 Precompile: RUN Program loaded Program unchanged Current user: {nobody) Q CPU Usage: 17% | Memory Usage:.;
\ = = J

Check the first DO module behind AM600. You can see that the output status indicator cyclically counts in

a binary mode.
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2.3 Writing a Marquee Sample Project with InoProShop

1 Launch the InoPro Programming Environment

Create a project:

Click =] on the top left corner of the menu bar or choose File > New Project. Select the project type and

specify the project file name as well as storage path, shown as follows:

A InoProShop(V1.3.71.0)

(=@ = |

e WA

-~
N

Invance

Project before Project before

V(0.0.2.7)-...

oy -
File Edit Vew Project Build Online Debug Tools Window Help
Bl &S| B X | b A5 || - [ | | OF OF )
‘=] Mew Project
Devices
Categories: Templates:
+~{J1 Libraries /‘%_-4
e Jrrojects Inavance
V(0.0.9.7)-...
<%
=
Innyance
V(0.0.9.10)
Project -...

Standard
project

| novance
V(0.0,9.10)
Project -...

<

LLJ

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: Untitled14

Location:  F:fTest

< m |

POUs |5 Devices

[@ Messages - Total 0 error(s), 0 warning(s), 0 message(s)

Lastbuild: €3 0 & 0 Current user: (nobody)

Precompile: o

-31-
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2 Select a Device Type and Programming Language

Open the standard project interface. You can select the device type and programming language, shown as
follows:

Standard Project

i You are about to create a new standard project. This wizard will create the following
@ objects within this project:

- 0One programmable device as specified below

- Aprogram PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device: | AMB0O-CPL1608TP/TN (Shenzhen Inavance Control Technology) -

PLC_PRG in: [Structured Text (T) ~|

Device: Select the main module model.

PLC_PRG in: Structured Text (ST)

3 System Configuration and Programming Interface

y ; e
Untitled11 project” - InoProShop(V1.2.70.0) ‘ ‘ EE e <

File Edit View Project Buid Online Debug Tools Window Help v

BEEHIES oo i 2RXIAGIZ E-TIHEIBTE ) aXIEE==22 ||

=5 unsited 11
=[] Device (AME00-CPU1608TPTH)
0. Device Diagnosis
% Network Configuration
: E LocalBus Config
= Bl pLC Logic
= @

@Erocro) O

Task Configuration

Cr=) @

"8 softMotion General Axs Pool
~ [l +1GH_SPEED_IO (High Speed IO Module)

B Messages - Total 0 error(s), 0 warning(s), 0 message(s)} @ Config Device Information Qutput

Last build: € 0 % 0 Precompile: # Current user: (nobody)

1 - Add user program unit; 2 - User program; 3 - Task configuration and program call



Chapter 2 Quick Start

4 Write the marquee sample program with ST

Double-click to launch the PLC_PRG.

Hitled11.proje =0/ NETY ¢
File Edit View Project Buld Online Debug Tools Window Help Y
BEezE & N = R | = | =
Devices >~ 1 x PLC_PRG X | hd
=[5 Untitled 11 (=] 1
: - 6% r 0
= [f] Device (AMBO0-CPU1G0STR/TN) z [ PROGRAM PLC_PRG//FE=55 O
-9 Device Diagnosis - N
, gnosis . TONInst: TON:// X Stof s ©]
@ Network Configuration s in_byte: BYTE:=1681;// B4 IS HBVTE T AR T
: Lﬁ LocalBus Config & k13151'[)_\-"?\11
=Bl PLC Logic 100 % [
: . r
=i} Application 1| (TONInst//1#EifET&E
m Library Manager - : (
3 IN :=NOT TONInst.Q,// T ET
PLC_PRG (PRG] o
-PRG (PRE) 1 BT :=T$15, // iFEEET A5 —
@ Task Configuration 5 i
=58 MainTask & | IF TONInst.Q=1 THEN// &7 S8 [EH iTass
@ BLC PRG 7 in_byte :=ROL(in_byte,negative);//iE& = & {7
=] END IF
% SoftMotion General Axis Pool -
[l HIGH_SPEED_IO {High Sped
< i b 100 % | [ER
[|§| Messages - Total 0 error(s), 0 warning(s), 0 message(s)l [& Config Device Information Outputl
Last build: € 0 & 0 Precompile: o Current user: (nobody) @

1 - Program variable declaration; 2 - Circular 1-bit left shift program with ST

5 Linked PLC Output I/O

Left shift in_byte variable and eight output port links (Bit 0-Bit 7) of PLC. Observe the output indicator
status change.

- N
& Untitled1Lproject™ - InoProShopv1.3.700) 8 - [ESEN
Fle Edit View Project Buld Online Debug Tools Window Help A\ d

BEE & 184 85 R - [0 168 | O x| | = | 9
Devices -2 x PLC_PRG '[f] HIGH_SPEED IO x| hd
{8 untitled11 > : -
= (] Device (AMBOO-CPU1EDSTP/TH) Hardware Port Configuration Find Filter Show all A —
. Device Diagnosis i i i ipti
) a Comnter Parametors Variable Mapping Channel  Address Type  Default Value Unit Description
=€ Netwark Configuration * InputData SIWO UINT
& Localbus Config Axis Parameters = fol [ @ OutputData %4QB0 BYTE
=&l PLC Logic ) Bit %QX0.0 BOOL
= o Application Internal JO Mapping | (" sit1 %01 BooL
r
(i) Library Manager —_— % Bit2 %QX0.2  BOOL
PLCPRGCPR®) ||| ™ Bit3 %wQX0.3  BOOL
= @ Task Configuration Information ) Bit4 %QX0.4 BOOL
*@ MairTask - ) Bit5 %HQN0.5 BOOL
& pLC_PRG TT—— " Bits %QX0.6  BOOL
"% SoftMotion General Axis Pool - L™ Bit7 %QX0.7  BOOL

( H i+ _sPeED 10 (High Sped] @

Reset mapping Alwiays update variables: |Enabled 1 (use bus cyde task if not used in any task) -

!

4 = Create new varisble ‘p = Mapto existing variable

Bus cycle options

Bus cycle task Use parent bus cyde setting v
. n v

@ Messages - Total 0 error(s), 0 warning(s), 0 message[s)} Ié Config Device Information Output}
Lastbuid: € 0 0 Precompie: o Current user: (nobody) [%]

1 - High-speed 1/0 definition; 2 - Output variable link
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Variables a  Name Type Address Origin
Appiication
PROGRAM O
: BYTE
+ @ TONL.. TON
+- i@ ToConfig_Globals VAR_GLOBAL
+-[2) SDElement
+ {} sm3_pasic Library
+-{} sm3_cnC Library
+ - {} sm3_math Library
+-[J) SMElement
Structured view Filtzr: |Mone -
1-Linked 1/0 output
. . .
6 Simulation Debugging
2 Untitled11.project® - InoProShop(V1.3.70.0) - - o B
File Edit View Project Buid | Onliine | Debug Tools Window Help Y
NS E &0 o g 5% A ) (D) % 3L
Logout Ctrl+F8
Devic - Create boot application
= [ unstedis Download
= [ Device (AME0O-CPU1G0TR Online Change o
0' Device Diagnosis Source download to connected device
=% Network Configuration Witipke Dowrload...
# LocalBus Config
Reset w;
= Bl FLc Logic Se==ial
! Reset cold
= ) Application =
i il Library Manag; REseEanon L 100 % | &R
: PLC_PRG (FRG Simulation @
= [# Task Confiqur. Security 3 -
T ok €., /1 4
& Manfa: 4 BT :=T#15, // 5 EEFH
: ) PLC_PRG T
"% SoftMotion General Axis Pool & IF TONInst.Q=1 THEN//iF5f ey /d8,imm s
-l [re_sPe=D 10 (High Sped 7 in_byte :=ROL(in_byte,neqative);// iEF =& —1F
- = & ENMD_IF
4 [ » 100 % |[§
[E Messages - Total 0 error(s), 0 warning(s), 0 message[s)] [@ Config Device Information cutput}
Lastbuid: € 0 (0  Precomplle: o Current user: {nobody) [%]

1-Login to the download program; 2 - Start the simulation function.

Click Simulation to start the simulation function. You can view the 10 shifting status without linking to

PLC.
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7 Download Program in Simulation Mode

Click Login to download program in simulation mode.

P
InoPreShop(V1.3.70.0)

S5

Nao

Application 'Sim.Device. Application’ does not exist on device 'Device'. Do you
want to create it and proceed with download?

e — = =

A
.
8 Run the PLC After Downloading
- N
2 Untitled11.project” - InoProShop(V1.2.70.0) - ==
Eile Edit View Project Build Onlne Debug Tools Window Help Y
B d & @25 % te e (B2 Ta- (T 18| O X | = |
Devices v 3 x PLC_PRG X | [T Device | hd
=5 Unbitiedis =| . et
- A% Devie [conmected] (AMS00-CRUIGOSTE) | . ion — Value Preparedyalucgmulraddress Gomment
. %ﬁ::::‘:::::‘:mﬁm * @ TonIst Ton e P ] )
@ in_byte BYTE 2 SE X E R BYTEZAENAAAE

B Localbus Config
=Bl PLC Logic

= (€ Application [run] :
) Library Manager - ;
PLC_PRG (PRG) 4
= Task Confiquration 5
= g MainTask °

&) pLC_PRG

o

END_IFEETU=N]
A3 SoftMotion General Axis Pool

A [l HeH_SPEED IO (High Speed 10

EHEE L

100 % |1
\Ma;;ages--rma\nermr(s),nwaming(s), 5 message(s) - 1 x | Watch 1 - 2 X
Build - [© 0errors) | Expression Application Type
Description Project Obje *
¥ Size of global data: 138921 bytes
¥ Totzl allocated memary size for code and ...
& Memory area 0 contains Data, Input, Ou... |
¥ Memory area 3 contains Memory: size: 5... ‘5
‘ mn v Buid complete — 0 errors, 0 warnings : re... (K] mn v
POUs | Devices | o i v | B Watch 1 [ Ereakoonts
Lastbui: @ 00 Precompie: o+ . ron [N Program loaded Program unchanged Current user: (nobody) %)
| —— = — J
o
9 Monitor 1/O change
2 Untitled11.project” - IncProShop(V1.3.70.0} [ ===
Fle Edit View Project Buld Online Debug Tools Window Help Y
BExEI& #h 252 W] ]
Devices > 3 x PLC_PRG [ Device (] HIGH_SPEED_IO X -
=3 Untted1s

Hardware Port Configuration

=[] Device fomected] (AMS00-CPUTE0STP)

. Device Diagnosis
< Counter Paramaters

1\ The bus is not running. The shown values are perhaps not actual
LAY

Type
UINT
BYTE
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Default Value

Current Value P

] 3

[ POUs | 5% Devices

[E Msssagss-ma\nsrrm(s:‘n\—.-ammg(sj-.5msssags(s)} =] “latchl“@ Ersakpnimsl

Reset mapping Alviays update variables: | Enabled 1 (use bus cyde task if notused in any task)

= 3£ Network Configuratian ind fllcgy Shonw 21
LocalBus Config Axis Parameters Variable Mapping Channel Address
= Bl PLC Logic » + InputData BINO
B - Internal /O Mappin: -
[ Application [run] pRing =" Application,PLC_PRG.in. % OutputData %586
Library M v
i) Library Manager status B BitD e
PLC_FRG (FRG) "% Bitl L
= (& Task Configuration Information " Bit2 a2
=g MainTask L Bit3 %Gxa3
& pLC_PRG L Bit4 L=
A8 softvotion General Axis Pool L) Bit5 %GHaS
A HIGH_SPEED, iigh Speed 10 L Bits pE=rT s
] Bit7 %QNaF
< i
= Create new variable g =Mapto existing variable
Bus cycle options
Pl — v Bus cycle task Use parent bus cycle setting

Pragram loaded

Lastbuld: @ 0 (b0 Precompile: o | RUN [N

Program unchanged

Current user: (nobody)

[5]

1 - Circular 1-bit shift
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2.4 How to Log In to the Main Module

2.4.1 Prerequisites and Operations of Main Module Login

Main Module Login means that the InoProShop running on PC sets up communication with the
medium-sized PLC main module, so that user program can be run, downloaded, started/stopped, and
monitored. In addition, you can check and modify program parameters.

B You can login to a medium-sized PLC: through the LAN or USB.

B The PC can be connected to the medium-sized PLC through a network cable in peer-to-peer mode,
or connected to multiple medium-sized PLCs through router or hub. Multiple PCs can also access the
same medium-sized PLC.

B APCcanlogintothe medium-sized PLC only when their IP addresses are in the same network
segment; otherwise, the InoProShop cannot detect the medium-sized PLC. For example, the default
IP address of AM600 is 192.168.1.88. If a PC's IP address is 192.168.1.xxx (xxx ranges from 1 to 254, but
is different from that in the IP address of AM600), the InoProShop can detect the AM600 and exchange
data with it. Then, you can download and monitor the user program. If the IP address of AM600 has
been changed to another network segment, the PC and AM600 cannot set up communication. In
this situation, restore the default IP address 192.168.1.88 of AM600, and change the PC's IP address
t0 192.168.1.xxx. When a peer-to-peer connection is set up, change the IP address of AM600 to the
desired one.

B To login to the PLC through USB, connect the MiniUSB port. Wait for 20s to 60s until the device can be
detected.

Precautions of USB connection:

1) The USB drive is automatically installed during software installation. If not, you can find the file
named "<PLC series> user drive" in the Common folder under the installation directory.

Then update the drive in the Windows Device Manager. The drive is installed from the installation
directory. After the USB connection is successfully set up, the Windows Device Manager displays the
drive program installed.

2) If both USB connection and network connection are available, the network connection is used
because its network scanning speed is faster.

2.4.2 Scanning Medium-Sized PLC in InoProShop

The PC can log in to the medium-sized PLC through LAN. Taking AM600 for example, the connection is as

follows:
MFKDULtON o n/sTOP switch
=
“AN630-CPU1608TP OVA | HiGHSPEED-0 — — — |
RUN BF 01234567\:@
ERR  CANRUN 01234567 1
SF CANERR 01288867 D glige the RUN/STOP
ST0 40 [==— |39 | switchto STOP. Pressand
= = e hold the MFK button for
= H i at least 3s to restore the
RS485 el [ @ e network interface IP
serial port - v address of AM600 to
P 2 = o 192.168.1.xx.
USB port = -::—@ s
= 2 2|l
LAN DH. - o
=
The network interface IP N 0 % e
address of the PC must a v
be on the same network ] H v
segment as the AM600's g L
IP address; otherwise, AM600 ] @ 3 o D
login will fail. EtherCAT port -3 2 i=d]1
= AN
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In the InoProShop, double-click Device (AM600-CPU-1608TP/TN). The following interface is displayed:

Devices - 3 X
=05) Unbited1? ~
=[] peviee [ams0o-cruisaaTR /)

@ Device Diagnosis
=% Netwark Configuration
¥4 LocalBus Config
=-E1 pLC Logic
=-IC} Application
i Library Manager
PLC_PRG (PRG)
= &4 Task configuration
=g MainTask
8] PLC_PRG
2 SoftMation General Axis Poal

[ Device x

Scan Network... | Gateway =

| Communication Settings

Device

Applications

Backup and Restore

Files

PLC Settings

PLC Shell

Users and Groups

@ .
Gateway ®
-

DXY-3002 -

IP-Address:
localhost

Port
1217

Click Scan Network.... The following interface is displayed. In the left part of the window, click AM600-
CPU to show its introduction on the right part of the window.

p
Select Device

= gy Gateway-1

Select the network path to the controller:

i |acs10 [003A]

il acsio-az [o0zF]
[ acs10-wH [0048]
il hulianhutong_aca1o [pocs]

{11

Block driver:

Humber of
channels:

Target ID:

1074 0810

Target Name:
Inovance-X856-Linux

Cancel

The previous figure shows four controllers, which are displayed in two rows:

The first AC810 [003A]: It is in the network segment and named AC810. The last two digits "3A" in brackets
is the fourth bits in the IP address of AC810. "3A" is in hexadecimal format, and its decimal notation is 58.

The second AC810-A2 [002F]: It is another device in the network segment and named AC810-A2. After
logging in, you can modify the device name so that you can easily identify the devices when there are

multiple controllers.

Double-click the selected device, or select a device and click OK. The host computer is connected to the

device.

If the controller ID recorded in the project is different from the selected controller ID, the following
information may be displayed. To connect to the network, click Yes.

-
InoPro

e

The selected device 1s invalid or the target ID/type is not matched with Project Device.
The Device may not be connected, still set to the active path of this Device?
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2.4.3 Solution to AM600 Scanning Failure

If the InoProShop cannot detect AM600, the possible reasons and solutions are as follows:
1) The CoDeSys gateway is not started.

Verify that the gateway has been started and run scanning again:

Start Gateway
Stop Gateway

(1]

Exit Gateway Control

11:17
9 el I ] [} LI
Lo OO0 ™ 014

1- Check whether the CoDeSys gateway is running in the lower right task bar on PC (colorful display). If the gateway is
in stop state, click to start it.

About...

2) TheIP addresses of PC and AM600 are in different network segments.

Solution: Check whether the PC's IP address is in network segment 192.168.1.xxx. If not, modify the IP
address settings. Before modification, record the PC's IP address settings for later restoration.

B Open the Resource Manager on the PC. Click Local Connection to check and modify the IP address

settings:
@ Local Area Connection Status @
General
Connection 7 |
Pv4 Comnectity: | § Local Area Connection Properties Internet Protacol Version 4 (TCP/IPvd) Properties
IPv6 Connectivity: —|
Metworking
Media State: General
Buration: Connect using: ‘You can get IP settings assigned automatically if your network supports
Speed: & Irtel(R) PRO/1000 MT Deskiop Adapter this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
. X . (7 Obtain an IP address automatically
This connection uses the following items: -
@ Use the following IP address: 3
Activity 0% Cliert for Microsoft Networks
JB 005 Packet Scheduier IP address: 192.168 . 1 .22
gﬁle and Printer Sharing for Microsoft Nef Subnet mask: 255 .255.255. O
[w] ntemet Protocaol Version 6 (TCP/IPyE)
2 p 4 (TCP 4 Default gateway:
1 Bytes: & link-Layer Topology Discovery Mapper|
& Link-Layer Topology Discovery Respon)| Obtain DMS server address automatically
Fy Properties IE (@) Use the following DNS server addresses:
Install Uninstall Preferred DNS server: .
Description Alternate DNS server:
Transmission Control Protocol/Intemet Protoc
wide area network protocol that provides comi
across diverse interconnected networks. [ validate settings upon exit
= 4

1- Click Properties; 2 - Click Internet Protocol Version 4 (TCP/IPv4); 3 - View or change the IP address; 4 - Click OK.

B Restore the default IP address 192.168.1.88 of AM600. After AM600 is powered on, slide the RUN/
STOP switch to STOP. Hold down the MFK button for at least 3s. AM600 restores the IP address of
the network interface to 192.168.1.88. Before the restoration, there are countdown reminder of such
information as "I.P." and numbers "10" to "0". During the countdown, you can press MKF again to
cancel the restoration.

The modified IP address takes effect immediately no matter whether you restore the default IP address of
AM600 or change the IP address using the InoProShop software tool.
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=
‘TMGsO-CPU16081P INOVANCE HIGHSPEED-I0
RUN BF 01234567 |
ERR CANRUN 01234567ll:ﬂﬂ
SF CANERR paes3es864d |D
™ | RUN
sog©@ 40 = 39
- ®- ¢ —
[ MFK 0 vo
2 N v
zZ 1o
o
2\ '
[o2) oo
-0 | il B
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= =
0 & Gl
s 1o
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) (@) B
> 2 1 jﬂ]r
5 m
= L J N /

Slide the RUN/STOP switch
to STOP. Press and hold the
MFK button for at least 3s to
restore the network interface
IP address of AM600 to
192.168.1.xx.

Once the scanning and network connection are successful, the following network status information is

displayed on the device scanning interface:

Scan Metwork... | Gatewsy » Device »

Communication Settings

Applications

Backup and Restare

Files
PLC Settings
ateway-1

PLC Shell IP-Address:

localhost
Users and Groups

Port

1217

Log

System Setting

Upgrade

Task Deployment

Status

Information

Gateway

- [0034] (active) -

Device Name:
ACB10-hfy

Device Address:
0034

Target ID:
10F4 0810

Target Type:
4102

Targetvendor:
Shenzhen Inovance Technology

TargetVersion:
3.5.11.50

1- Green indicates that the gateway is normally running; 2 - Green indicates that the controller has been scanned and
network connection is normal.
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3) When a LAN contains multiple AM600s and you have logged in to one controller, you may need to

verify whether the selected controller is correct:

LAN switch

; POWER o =
LR ]
Risk of ef[.?‘cshock PR
- PULL &
—
. POWER ol A
LLE]
Risk of decbl‘l;l‘ﬁ: shock =
- PULL &
||
- POWER CPU DI 2
- H
: T ] p
r k! |
H @ o =
L g eee
o |-~ —
] E &
o [IfF]}
oo 2l | E ]
Risk of e@j\c shock i ] =
(A, H z B —
ki
. ] o 2]
[E—

On the Device page of InoProShop, click the System Setting tab and click the Identify Device button,
shown as follows:
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Devices > 3 X % Network Configuration @ PLC_PRG m Device X 1
=3 Projectd o
= | Device (AMB0O-CPU160TR Communication Settings Operating mode in fault o
@ Device Disgnosis [] Stopped On Configuration Failure [ Stopped On System Failure
Applications
= %@ Network Configuration [ Stopped On Flash Failure [ Stopped On SDCard Failure

& Localus Config @ Backup and Restore
= @l] PLC Logic

. Power-down Save
=} Application Files
; Saved Location:  |Local Memory v]
m Library Manager )
PLC Settings
f¥) pLC_PRG (PRG)
Network
= @ Task Configuration PLC Shell
= @ MainTask @ LAND
@ PLC_PRG Users and Groups
"3 softMotion General Axis Po @ Use thefollowing IP
Log Read
H  HicH_sPeeD IO (High g 1P Address:

| System Setting [——— @ Subnet Masks Write

Identify Device l
RTC Configuration @ /

m

Upgrade

Task Deployment

Status PLC Time:
Information firitng Tme
Date: 2019/03/21 Y B-
Time Zone
TimeZone:  [(UTC+08:00) dlE, S EEHATHI 7| wite
Current Time: 2019-03-21 16:26:15
PLC Time Zone: i

1- Double-click Device. 2 - Switch to the System Setting tab. 3 - Click Sync To Local Date/Time. The 7-segment LED
of PLC selected on the Communication Setting tab page alternately blinks.

The two bits of 7-segment LED on the AM600 or AM610 you have logged in to alternately display 0, shown
as follows:

The two bits alternatively display 0 at a
frequency of 1 Hz, indicating that this
controller is being verified for login.

RUN BF - - 01234567 I

ERR  CANRUN =l | |= 01234567 1l
SF CANERR | - [ |- paeeeesw

40 39

(o=}

—

'

1o

'

RUN/STOP L

'

RST -

1o

= b

< '

'

(@) L

N =l o

e I E

'

'

'

'

< v

'

'

.

O
2 1

L J N '/

The LED stops blinking only when you click OK in the InoProShop pop-up dialog box, and the original
information is restored:

§
InoProShop(V1.3.71.0) S

P,

'."-7-"] The digital tube(LED light/dispaly) of identified PLC device is

WY flashing, please close this dialog after device identification

-
L.
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3 Network Settings

3.1 Device Configuration

Device configuration is the first step of PLC programming. It involves two functions: network configuration
and hardware configuration. You can use the two functions to deploy the device.

B Network Configuration

Itis designed from the perspective of bus-type network topology, and is the entrance of device
configuration.

B Hardware Configuration

It is used to add the expansion /0 modules of medium-sized PLC.

3.1.1 Network Configuration

After creating an InoProShop project, double-click the Network Configuration node in the left device
tree, shown as follows:

Devices > 0
= 5 Untitiedio (=]
= m Device (AM&00-CPU 1608TP/TM)
D Device Diagnosis
%@ Metwork Configuration
!-J LocalBus Config
= £ PLC Logic
=1} Application
m Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
‘% SoftMotion General Axis Pool
ﬂ HIGH_SPEED _IO (High Speed IO Module)

Figure 3-1 Network Configuration node
Double-click this node to open the Network Configuration interface and device list (as shown in
Figure 3-1). The network configuration interface displays the PLC currently used by the user program,
and the device list includes all the devices supported by PLC.
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[l Device ‘g;@ Network Configuration ¥ ~  Netwark Devices List * o X
- o Serial Port
Copy Paste Delete Undo Redo _ 8-y e e i

IZ—]“_}yi Can Port
=7 Inovance
----- 2 Y amso0-RTU-COR

m

----- [ 13820
----- [#] MD3soMDs00_v1.12
----- i MozzoH
..... i Mos10v_va.0
..... [# Mos10_REC_V13.0
[/~ The Thrid Party
B,,_lai Ethernet Part
¢ Lol mopeus_Tce
=- % ECT Port

E| Inovance
-l AM&D0_DB0SETNE_1.2.0.0
[#] AMs00_1516ETME_1.2.0.0
[ AM&00_EtherCAT Slave
& ams00-2HCE_1.0.4.0
& ams00-4PME_1.0.4.0
il AMEOO-RTU-ECTA_1.1.4.0
~#l Es310M ECAT w11

m

-

Figure 3-2 Network Configuration

1 Configuring PLC as Master or Slave Device

When you click the PLC in network configuration, the master/slave stations supported by PLC are
displayed, shown as follows. Click the desired checkbox to enable the master/slave stations supported by
the CPU.

Feod 0
[ Modbus Master [ Modbus Slave [[]Free Protocol
Hoo

AN

1
[ Modbiis Master [ Modbiss Slave [ Free Protoeol

[[]CANopen Master [|CANlink Master []CANlink Slave
JEthernet

[ Modbius TCP Master [7]ModbusICP Slave
FEtherCAT

[[1EtherCAT Master

When a master station (except the CANlink master station) function is enabled for the CPU, the bus-type
topology is displayed. For example, the following figure shows the enabled EtherCAT master station:

B Add slave station.

After a master station in CPU is enabled, you can add the slave station under the corresponding bus.
The slave station can be added by three methods (taking EtherCAT bus for example):
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1) Enable the EtherCAT master station function, and then select a slave station node under the EtherCAT
port node in Figure 3-1. Drag the node to the network configuration interface.

2) Enable the EtherCAT master station function, and then double-click a slave station node under the
EtherCAT port node in Figure 3-1.

3) Double-click a slave station node under the EtherCAT port node in the device list. If you use this
method, the internal master station function of the CPU will be enabled first.

To add I/0O modules for an added slave station (slave station for AM600), double-click the device to
open the Hardware Configuration interface.

ﬁ Device %@ Metwork Configuration ﬂ_i Hardware Configuration
EtherCAT

-

Copy Paste Delete Undo Redo

B View basic device information.

Click a device on the Network Configuration interface, and you can see the basic device information
in Config Device Information Output > DeviceDefaultinfoList.
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m Device %@ Network Configuration X b Hardware Configuration

Copy Paste Delet= 45 Undo Redo | @ Import EDS File

I1S620M I1S620M AMGO0_

- - RTU_EC

] Axis ] Axis_1 TA
] 0 3
Config Device Information Cutput
DeviceDetaillnfolist

Slot Number Device Name Description
ﬁ -1 AMENN_ DS AMENN nrwar madile Arrant aoodeod e A

B Open the device configuration interface.

Right-click the EtherCAT slave station in network configuration, and choose Open Editor Page from
the shortcut menu, shown as follows:

ﬂj Device ‘é@ Network Configuration X b Hardware Configuration
§8 Copy Paste { Delete 43 Undo Redo | (@ Import EDS File

15620M AMBO0_

RTU_EC
Delete Axis_1 TA
Copy Ctrl+C
Paste Ctrl+V
Undo Ctrl+Z
Redo Ctrl+Y

Open Editor Page

Insert EtherCAT Device

47-



Chapter 3 Network Settings

B Insert the EtherCAT slave station.

Right-click the EtherCAT slave station in network configuration, and choose Insert EtherCAT Device
from the shortcut menu, shown as follows:

Device Network Configuration X ®J Hardware Configuration
] #
H& Copy Paste iy Delete ¥3)Undo Redo | & Import EDS File

IS620N

Delete is_1
Copy Ctrl+C
Paste Ctrl+V
Undo Cirl+Z
Redo Cirl+Y

Open Editor Page

Insert EtherCAT Device

B Configdevices can be copied, deleted, and added. For details, see Config Device Common Operations.

B Edit configuration.

If the network configuration includes repeated Modbus slave station addresses or ModubsTCP slave
station IP addresses, the repeat information is displayed in the output box during project compiling.
For details, see Config Compiling Error Locating.

2 Device Information List

To open the device information list, choose View > Config Device Information View.
The config device basic information is displayed, including slot number, device name,
and description. The information is minimized at the bottom of the interface by default

( ||3 Messages - Total 0 error(s), 0 warning(s), 0 message(s) |@ Config Device Information Output ). You need to open the list manually by
clicking it.
Config Device Information Output - o X
DeviceDetaillnfoList
Slot Mumber Device Name Description
E -1 AMBO0-PSZ AMB00 power module, current output is 24
E [a] AMB00_RTU_ECTA EtherCAT Slave imported from Slave XML: AMBO0-RTU-E. ..
E 1 AM&00_D016ETP Sixteen output access of DO module; PNP Transistor outp...
E 2 AMB00_1600EMD Sixteen input access of DI module

Figure 3-3 Device Information List
B Slot number

The slot numbers match the slot numbers in Hardware Configuration. The numbers of the slots on
rack and on the communication slave station both start from 1. Slot -1 matches the AM600 power
module, and slot 0 matches the CPU.
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B Device name
The device names are the same as the device names in the left device view.
B Description
The basic description of devices, including operating indicators and functions.

To locate a device in the configuration interface, click a row in the device list. To open the
configuration interface of a device, double-click a row.

3 Config Device Common Operations

The common operations of config devices include copy, paste, cancel, restore, delete, import EDS, GSD,
and ECT files, zoom in, and zoom out.

1) The copy, paste, delete, cancel, and restore operations only apply to I/0 modules on the
Q Hardware Configuration interface and to slave stations on the Network Configuration interface.
K ; 2)

If you perform copy, paste, or delete operation on the slave station on the network configuration
interface, the same operation is also performed on its modules.

NOTE 3) The CPU of AM600-CPU1608TP supports the import of EDS and ECT files, but does not support the
import of GSD files. The CPU of AM610-CPU1608TP supports only the import of GSD files.

B Import EDS files: The network device list contains some CANopen devices by default. If you need to
add other CANopen devices, import the corresponding standard EDS file. After the file is imported,
the device is added to the CAN port node in the network device list. If the imported device is
from Inovance, it will be displayed under the Inovance node; otherwise, it is displayed under the
third-party vendor node.

B Import GSD files: The network device list contains some DP devices by default. If you need to add
other DP devices, import the corresponding standard GSD file. After the file is imported, the device is
added to the DP port node in the network device list. If the imported device is from Inovance, it will
be displayed under the Inovance node; otherwise, it is displayed under the third-party vendor node.

B Import ECT files: The network device list contains some EtherCAT devices by default. If you need to
add other EtherCAT devices, import the corresponding standard EtherCAT xml (*.xml) file. After the file
is imported, the device is added to the EtherCAT port node in the network device list. If the imported
device is from Inovance, it will be displayed under the Inovance node; otherwise, it is displayed under
the third-party vendor node.

3.1.2 Hardware Configuration

The hardware configuration uses the rack and slot used in device configuration to simulate the field
device modular configuration. Hardware configuration applies to the I/O modules of medium-sized PLC
products.

From the aspect of configuration procedure, to add a remote I/0 module, you need to configure the
communication module in Network Configuration first, and then configure the I/O module in Hardware
Configuration; to add a local I/0 module, directly open the Hardware Configuration to perform operations.

Hardware Configuration supports multi-bus I/0 configuration, depending on the used CPU model.

1 Opening the Hardware Configuration Interface

Except Modbus and Modbus TCP devices, other bus-type devices should have matching Hardware
Configuration interfaces.

You can access the Hardware Configuration interface in two ways:
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1) Double-click a device on the Network Configuration interface.

2) Double-click a bus node under the Network Configuration node in the left device tree, shown as
follows.

= %@ Metwork Configuration
E;.i CAMopen Config
E;.i EtherCAT Config
E;.i LocalBus Config

By default, the LocalBus Config, namely, local bus configuration node, is available. Double-click it to
perform the local module configuration:

Devices > o X %@ Metwork Configuration h Hardware Configuration
=[5 Unttieds [~
=[] Device (AM&OO-CPU1608TR/TH)
@ Device Diagnosis
= %@ Metwork Configuration
E,-.F EtherCAT Config
E,-.F LocalBus Config
=B pLC Logic
In addition, the Input/Output Module List is displayed on the right.

LocalBus - Copy Paste Delete Undo

g)f MNetwork Configuration E,_l Hardware Configuration ¥ -~ | In'Output Module List -« 0 X
=77 Io Modules

B Digital Modules

o efill ams00_noisER
[l AM&D0_0016ETN

LocalBus v Copy Paste Delete

| s

...... [ amsoo_ooisETR

-l AMB00_1600END
[l AMS0O_3200EMD

------ il amsoo_oozzETM
, :-!\nalcng Madules
-l amME00_aDA

2 Switching Bus

You can switch the bus of hardware configuration in two ways:
1) Double-click a bus node under the Network Configuration node in the left device tree.

2)  Select another bus type in the current Hardware Configuration interface, shown as follows:

Devices * 0 X g;g Metwork Configuration E,,i Hardware Configuration X
= Unitledi9 E3 LocalBus - Copy Paste Delete Une
= m Device (AMEO0-CPLU 1608TP TMN) L IBus

= 8@ Metwork Configuration
E,-.F EtherCAT Config
E} LocalBus Config
=30 pLC Logic

E S Device Diagnosis EtherCAT

3 Adding Module

You can add /0 modules in three ways:
1) Double-click anidle slot on the rack. In the pop-up module list, double-click a module to add it.
2) Select a node from the right module list, and drag it to an idle slot.

3) Selectarack (blue partin the figure) or device, and double-click a device in the right module list.
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Then you can add the devices to the idle slots in order. If you click an idle slot, the selected device is
added to this slot.

‘8;.@ Metwork Configuration L_i Hardware Configuration x|~ | [n\OufputModule List B
=)+~ Io Modules
- Copy Past Delet :
LocalBus opy 2Ele Elete = =~ Digital Modules

[l AMs00_0015ER:
----- [2] AM&ED0_0015ETH
----- [l ameoo_ooisETR
----- 2] ams00_1s00END
----- [# Ams00_3200END
----- [l ameoo_oozzETH
: ;!'.nah:ug Muodules

------ [l Ame00_4pa

4 Dragging Module

Select a module and drag it to the target slot. By using the dragging function, you can exchange the
locations of two modules or move a module to an idle slot. However, the modules in the main rack and
expansion rack cannot be interchanged.

3.1.3 Configuration Compiling Error Locating

The config device defines configuration rules and error detection mechanism, for example, repeated
station addresses of MODBUS devices or IP addresses of TCP devices in Network Configuration. If the slave
station in the expansion rack of Hardware Configuration is not connected to I/O module, a configuration
compiling error will be reported.

If a configuration error occurs during compiling, the InoProShop message box will display the error.
Double-click the error list to go to the corresponding configuration interface and the red rectangular box
blinks three times, shown as follows:

4| (1}
Messages - Total 2 error(s), 0 warning(s), 0 message(s)

DeviceConfigration + | 1 error(s) | 0 warning(s) |4 0 message(s) | X ¥

Description

€ Slave device must be set at least one moudle

3.2 CPU Configuration

The CPU module is the main module of a medium-sized PLC. The CPU is configured based on the control
system requirements of the PLC hardware, to complete the configurations of PLC and its control system.
A medium-sized PLC supports EtherCAT bus, PROFIBUS DP, Modbus RTU, CAN bus, and Modbus TCP, and
also supports high-speed 1/0. Therefore, to complete all CPU configurations, you need to set the bus
parameters according to the PLC hardware network configuration.

For example, the CPU module of AM600 has built-in high-speed 1/0, and local I/0 modules can be
configured. In addition, on the CPU configuration interface, you can set the CPU system parameters and
CPU firmware upgrade.
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3.2.1 General CPU Configuration Procedure

1) Design the entire CPU hardware network structure.

2) Activate the corresponding bus in Network Configuration and add the slave stations corresponding
to the bus. Currently, the CPU supports EtherCAT bus, DP bus, CANopen, CANlink, Modbus RTU, and
Modbus TCP.

3) Forthe EtherCAT AM600 slave station, CANopen AM600 slave station, or DP AM600 slave station, add
I/0 modules to Hardware Configuration.

4) Configure the master station, slave station, and module configuration parameters corresponding to
the bus.

By default, the AM600 CPU has the high-speed I/O function. Each CPU can be configured with up to 16

local I/O modules. In addition, you need to configure the CPU system parameters, PLC I/O update, PLC bus

task, PLC user management, log, upgrade, and tasks according to the actual requirements.

To know the parameter settings of buses and their corresponding slave stations, see the chapters of the
buses. For the built-in functions of Codesys, such as PLC I/O update, PLC bus task, PLC user management,
log, and tasks, see the Codesys software help. In this document, the CPU configuration mainly involves the
functions of medium-sized PLC: CPU parameter configuration, /O module configuration, and high-speed
I/O configuration.

3.2.2 CPU Parameter Configurations

1 System Configurations

System settings include the configurations of downtime caused by CPU fault, location retaining upon
outage, network address, and system time, shown as follows:

Operating mode in fault
[[] stopped On Configuration Failure [F] Stopped On System Failure

[] stopped OnFlash Failure [C] Stopped On SDCard Failure

Power-down Save

Saved Location: Local Memary v]
Metwork:
@ LAND
i@ Usethefollowing IP
'
IF Address: . .

Identify Device

RTC Configuration

PLC Time: [ Read ]
Writing Time

Date: 2018/11/14 B= @~ [ Write J

Time: 17:068:12 & ’ Sync To Local DatefTime ]
Time Zone

TimeZone:  [(UTC+08:00) JkE. Hpk. EERMRRNTEI v write ]

Current Time: 2018-11-14 17:06:12

PLC Time Zone:

Figure 3-4 System settings dialog box
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Operating mode in fault

B Stopped On Configuration Failure: Whether the CPU stops running when configurations are
inconsistent, for example, when the configured 1/0 module mounted to the CPU does not match the
physically connected I/O module.

B Stopped On System Failure: Whether the CPU stops running when an system error occurs, for
example, when interrupt error or stack overflow occurs.

B Stopped on Flash Failure: Whether the CPU stops running when a Flash error occurs. This function is
unavailable currently.

B Stopped on SD Card Failure: Whether the CPU stops running when an SD card error occurs, for
example, when the SD card memory is used up or SD card is lost. This function is unavailable
currently.

Power-down Save

B Saved Location: Sets the data saving location upon power failure, including local memory and SD
card. Amaximum of 512 KB data can be stored upon power failure.

Q When you set the saved location as SD card, ensure that an SD card is available; otherwise, data will
be lost upon power failure.

NOTE
Network

B LANO: indicates the network interface name used by the PLC for Ethernet communication. AM600 and
AM400 have only one Ethernet interface, and AC800 has two Ethernet interfaces. The network names
vary with PLCs. You can configure differentiated network information according to network interface
configurations.

B Use the following IP: The IP address of PLC can be manually modified, or automatically obtained. This
configuration is used to manually modify the PLC network information.

B Automatically obtained IP address: The IP address of the PLC is assigned by a router or switch. Note:
This function is available only for AC800.

IP Address: indicates the IP address of PLC.
Subnet Mask: indicates the subnet mask of PLC.

Gateway: sets the gateway for PLC. Note: This function is available only for AC800.

Read: reads the IP address and subnet mask of PLC, which are displayed in the IP address and subnet
mask edit boxes.

B Write: writes the IP address and subnet mask in the edit boxes into PLC. If you have logged in and
connected to the network, you will be logged out. In this situation, you need to re-log in. If the USB
connection is used, you do not need to re-connect the device.

Q@ When the IP address needs to be read and written, select the PLC to be read and written in the
Communication Settings tab. In addition, the IP address and subnet mask to be written must
NOTE comply with the related standards.

B Identify Device: identifies the PLC to be connected. After you configure PLC scanning on the
Communication Settings tab, multiple PLCs may be detected. After selecting one PLC, click this
button. Then the two digits of the 7-segment LED on the PLC panel will alternately display 0, as shown
in Figure 3-5.
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Two zeros blink alternately at the frequency of 1 Hz,
indicating that the controller is being identified.

" INOVANCE " HIGHSPEED-I0
N A=A p=gy o 123 4 5 6 7
. CanRUN E/ /jE/ /j 001 2 3 4 5 6 7 N
s cANERR -l 1= |°= PERBBBEE
40 39
Q@
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L)
RUN/STOP L)
Rt .
= (]
.
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=4 [
Q o [}
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O
2 1

Figure 3-5 PLC 7-segment LED in Identifying state

Moreover, the software tool InoProShop displays the dialog box shown in Figure 3-6. Close the dialog box
to complete the identification, and then the 7-segment LED restores the default state.

InoProShop(V1.3.60.0) =5

|‘.-7-.‘| The modification of PLC time may lead to PLC running
&' abnormally, continue to modify?

OK } l Cancel

~ e — P

Figure 3-6 Identifying device

RTC configuration

B PLCTime: displays the current PLC time.
B Read: reads the PLC time.
B Write: writes the current date and time set on PLC. The current date and time are displayed in the left
edit boxes.
B Sync To Local Date/Time: writes the current date and time from the PC to PLC.
[O% When the system writing PLC time or synchronizing local date/time to PLC, the PLC may be affected,
for example, the bus synchronization may be affected. Therefore, before writing the PLC time, ensure
NOTE that the PLC is in Stop state. It is recommended to hot reset the PLC after the time is written.
Time Zone
B Time Zone: reads the PLC time zone. For example, the time zone of Beijing is UTC+8.
B Read: reads the time zone of PLC.
B Write: writes the time zone selected for PLC.
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2 Upgrade

The upgrade interface is used for the upgrade of PLC firmware, as shown in Figure 3-7. The PLC firmware
upgrade package provides the software data for upgrade, which may include UBOOT, Device Tree, kernel,
and system program. Generally, the upgrade package includes only the system program.

<
Q The upgrade function is unavailable. Use the InoProShop tool to perform an upgrade.
NOTE

Thi=s Fuction an lenger suppart, please use InoProSheop Tool to upgrade
(Meou[Tools - InoPreShep Tool )

PLC Madel: Firmware Versian: Detailed Version Get PLC Information

Please scan devices and select the device before upgrading,and remember that no power can be cut off

Firmware Packet: Select Firmware
Compatible Device: Firmware Version: Firmware In Details
UparadeProgress: Upgrade

Figure 3-7 Upgrade dialog box
PLC Information
B PLC Model: AM600 or AM610
B Firmware Version: firmware version of PLC, for example, 1.2.3.0

B Detailed Version: detailed version information about the PLC, which may include UBOOQT, Device Tree,
kernel, and system program, as shown in Figure 3-8. If the PLC firmware has not been upgraded, the
version information may not be included.

B Get PLC Information: gets PLC model and firmware information. If the PLC firmware has not been
upgraded, PLC information may not be obtained.

Firmware Upgrade
B Firmware Package: sets the firmware upgrade package, with the file name extension .upgrade.

B Compatible Device: displays the devices compatible with the firmware upgrade package. The upgrade
can be performed only when the device is compatible with the PLC model.

Firmware Version: displays the firmware version of the upgrade package.

Firmware In Details: gets detailed information about the firmware upgrade package, shown as
follows:
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P
Information In Details

General
Compatible Dewice: Firmware Verszion: 1.10.40.0
Company Fame: Inovance ACE10

Software Name:

Upgraded File List

File Type File Verzion

Modifying Recording

1.10.40.0

Figure 3-8 Firmware detailed information dialog box

B Upgrade: starts the firmware upgrade. Before performing the upgrade, the system checks the device
type and upgrade firmware file version. If the upgrade firmware version is later than the PLC firmware
version, the upgrade is performed. If the versions are the same, the upgrade is not performed. If the
upgrade firmware version is earlier than the PLC firmware version, the upgrade is performed only

after confirmation.

@ Before the upgrade, scan the device to be upgraded in the Communication Settings interface
and select the PLC to be upgraded.

@ Do not power off the device during the upgrade; otherwise, unrecoverable system faults may

Q% occur.

@ The upgrade will last about two minutes. After the upgrade, the device automatically restarts.

NOTE

@ After the upgrade, the PLC device name may be changed. Scan the device again.

After the upgrade, display and verify that the PLC information and detailed version information are

consistent with the firmware version and detailed information, as shown in Figure 3-9:

PLC Information

PLC Model: | AME00

Firmware Version: | 1.21,10.8 Detailed Wersion

@ After the restart (upgrade completed), the 7-segment LED displays 00 or dynamically changing
digits.

[ Get PLC Information

@ |

Firmware Upgrade

Firmware Packet:

Compatible Device:

UpgradeProgress:

F\s i [ i 3E 2l \ T B ARl —HHRa \HdPLC_AMsDD_1

AME00 Firmware Version: 1.10.40.0

[ Select Firmware

]

Firmware In Details

’ Upgrade

1 - Verify that the firmware information and PLC information are consistent.
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3 Information

The PLC basic information is displayed, including Name, Vendor, Categories, Type, ID, Version, Order
Number, Description, and Image, as shown in Figure 3-9.

Moreover, after you log in, the Information interface displays the PCB software version of the CPU and
logic software version. The PCB software version is the CPU system program version, and the logic
software version is the FPGA software version within the CPU.

Communication Settings General

Name: AMED0-CPU 1608TP/TN
Vendor: Shenzhen Inovance Control Technology
Categories: SoftMotion PLCs

Applications

Backup and Restore

Type: 4102
Files ID: 10f4 0001
Version: 3.5.11.10
PLC Settings Order Humber: 777

Description: Inovance Control Technology Soft-PLC
PLC Shell

Users and Groups
Log
System Setting
Image
Upgrade
Task Deployment

Status N image Ffound

Information

Figure 3-10 CPU information

3.2.31/0 Module Configurations

Five types of I/O modules are available:
Digital input (DI), digital output (DO), analog input (AD), digital output (DA), and temperature.

Digital output modules are classified into three types: relay output (ERN type), NPN output (ETN type),
and PNP output (ETP type).

Digital input and output include 16-channel and 32-channel.

The temperature module includes 4TC (4-channel temperature detection module, supporting
thermocouple), 8TC (8-channel temperature detection module, supporting thermocouple), and 4PT
(4-channel temperature detection module, supporting thermocouple).

1 Digital Input Module

There is no module parameter setting for digital input module. Only the I/0 mapping, status, and
information interfaces are available. You only need to map the I/O variables on the I/O mapping interface
to obtain the digital input values. The 16-channel digital input module is used as an example here.

1) DI161/0 mapping

DI16 is a 16-bit digital input module. As shown in Figure 3-11, on the I/0O mapping interface, each bit or
every eight bits can be mapped to one variable to obtain the input value. For details, click the I/0 Mapping
link.
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Find Filter - J
Variable Mapping Channel  Address Type Default Value Unit  Description

=" QB %QB5  USINT

+- T QB(I) %QBE  USINT

Reset mapping Always update variables: [Enabled 1 (use bus cyde task if not used in any task) ']

@ = Create new variable % = Mapto existing variable

Figure 3-11 DI16 1/0 mapping dialog box
2) Information

The DI16 module basic information is displayed, including Name, Vendor, Categories, Type, ID, Version,
Order Number, Description, and Image, as shown in Figure 3-12.

Moreover, after you log in, the Information interface displays the DI module logic software version, which
is the FPGA software version within the DI module.

General
Name: CFUDO16
Vendor: Inovance
Categories:
Type: 40020
ID: 10F4 0020
Version: 00.00.00, 10
Order Number: 01440003,/01440015,/01440017
Description: CPL DO 16 Module hardware description

Image

Figure 3-12 Dl information

2 Digital Output Module

There is no module parameter setting for digital output module. Only the I/O mapping, Status, and
Information interfaces are available. You only need to map the I/O variables on the I/O mapping interface
and output the mapped variable values to the digital output module. The digital output includes
16-channel and 32-channel. They have similar I/O mapping interfaces. The 16-channel digital output
module is used as an example here.



Chapter 3 Network Settings

1)

D016 1/0 mapping

DO16 is a 16-bit digital input module. As shown in Figure 3-13, on the I/O mapping interface, each bit
or every eight bits can be mapped to one variable to output the variable values. For details, click the
I/0 Mapping link.

Find Filter Show all - J
Variable Mapping Channel Address Type Default Value Unit  Description
=M IE(I) B2 USINT
H 10 IX2.0 BOOL
H 11 IX2. 1 BOOL
R 2 %22 BOOL
R 13 BLIX2.3 BOOL
R 4 %IN2.4  BOOL
E ] 15 BLIX2.5 BOOL
h ] I6 BLIN2.6 BOOL
h ] 7 %27  BOOL
+o IB(IT) 4IRS USINT
Reset mapping Always update variables: [Enabled 1 (use bus cyde task if not used in any task) v]

@ = Createnew variable % = Mapto existing variable

Figure 3-13 D016 /O mapping dialog box

Information

The DO16 module basic information is displayed, including Name, Vendor, Categories, Type, ID,
Version, Module ID, Description, Order Number, and Image, as shown in Figure 3-14.

Moreover, after you log in, the Information interface displays the DO module logic software version,
which is the FPGA software version within the DO module.

General
Names: CPU DI1G
Vendor: Inovance
Categories:
Type: 40010
ID: 10F4 0010
Version: 00.00.00,10
Order Number: 14400005
Description: CPU DI 16 Module hardware description

Image

Figure 3-14 DO information
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3 Analog Input Module

1) General settings

Analog input module includes four channels, each of which has independent parameter settings and
I/O mapping register (16-bit) settings. The following is the description of one channel in each module.

Module diagnosis upwards reported

Access - 0

Enable access Channel diagnosisupwards reported
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AD Conversion Mode:

Offline Sign

Access - 1
Enable access

AD Conversion Mode:

Offline Sign

Access - 2
Enable access

AD Conversion Mode:

Offline Sign

Access - 3
Enable access

AD Conversion Mode:

Offline Sign

[-1ov~10v -

O] owerflow Sign

Filter Parameter: 8ms

[] Peak value Keeping

Channel diagnosisupwards reported

[-10v~10v -

[C] owerflow Sign

Filter Parameter: 3ms

[] Peak Value Keeping

Channel diagnosisupwards reported

[-10v~10v -

[C] owerflow Sign

Filter Parameter: 8ms

[C] Peak value Keeping

Channel diagnosisupwards reported

[-10v~a0v -

[C] owerflow Sign

Filter Parameter: 3ms

[7] Peak Value Keeping

Figure 3-15 General settings of analog input module

B Module diagnosis upwards reported: Whether to report the module faults to the parent device (such
as CPU and remote module slave station). If the faults are configured to be reported and the parent
device is configured with Stopped On Failure, the parent device will stop the running of the device.

Enable access: Whether to activate the channel. The channel is available only after it is activated.

Channel diagnosis upwards reported: Whether to report the channel faults to the parent device (such

as CPU and remote module slave station). If the faults are configured to be reported and the parent
device is configured with Stopped On Failure, the parent device will stop the running of the device.

B AD Conversion Mode: Conversion mode of the analog input. This setting specifies the channel input
conversion type, conversion value range, and the mappings between conversion types and digital

values, shown as follows:

Table 3-1 Mappings between analog values of analog input and digital values

Rated Input Range Rated Digital Value Input Limit Range Limiting Digital Value
-10Vto+10V -20000 to 20000 -11Vto11lV -22,000 to +22,000
OVto+10V 0 to 20000 -0.5Vto10.5V -1000 to +21,000
Anal
nalog 5Vto5V -20000 to 20000 55Vt05.5V 122,000 to +22,000
voltage input
OVto5V 0to 20000 -0.25Vto5.25V -1000 to +21,000
1Vto5V 0to 20000 0.8Vto5.2V -1000 to +21,000
Analog
. -20 mAto 20 mA -20000 to 20000 -22 mAto 22 mA -22,000 to +22,000
currentinput
0 mAto 20 mA 0to 20000 -1mAto21 mA -1000 to +21,000
4 mAto20 mA 0to 20000 3.2mAt020.8 mA -1000 to +21,000
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Filter Parameter: Filter time of the analog input channel, ranging from 1 ms to 255 ms.

Offline Sign: Whether to detect the offline state of analog input channel. The system cannot
distinguish the input value 0 and offline state of the analog input module, so all values in the
conversion mode range, including 0, cannot activate the offline sign.

Overflow Sign: Whether to detect overflow of the analog input channel.
Peak Value Keeping: Whether to keep the peak value input of the analog input channel.
2) Al41/0 mapping

Al4 is 4-channel analog input. Each channel matches a 16-digit integer. For the mappings between
analog values and digital values, see General Settings of Analog Input. On this interface, each 16-digit
integer can be mapped to a variable to obtain the digital value matching an analog value of input
channel. For details, click I/0 Mapping.

Find Filter Show all - J

Variable Mapping Channel  Address Type Default Value Unit  Description
= A AT4CH %elW2 ARRAY [0..3] OF INT

4 AT4CH[O] wIwz2  INT

Hp AT4CH[1] %IV 3 INT

A AT4CH[Z] %RIW4  INT

A AT4CH[3] LIWS INT

Reset mapping Always update variables: |Enabled 1 (use bus cydle task if not used in any task) «

@ = Create new variable "% = Mapto existing variable

Figure 3-16 Al41/0 mapping dialog box
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3) Information
The Al4 module basic information is displayed, including Name, Vendor, Categories, Type, ID, Version,
Module ID, Description, Order Number, and Image.
Moreover, after you log in, the Information interface displays the PCB software version and logic
software version of the Al4 module. The PCB software version is the embedded software version of
Al4 and the logic software version is the FPGA software version within the Al4 module.
General

Name: CPL AT4

Vendor: Inovance

Categories:

Type: 40030

ID: 10F4 0030

Version: 00.00.00, 10

Order Number: 01440008

Description: CPU AI4 Module hardware description

Image
No image Found
Figure 3-17 Al4 information
4 Analog Output Module
1) General settings

Analog output module includes four channels, each of which has independent parameter settings
and I/0 mapping register (16-bit) settings. The following is the description of one channel in each
module.
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Maodule diagnosis upwards reported

Access - 0
Enable access Channel diagnosisupwards reported

ConversionMode: -10V ~ 10V -

State Qutput After Stop
@ Output zero

(7) Output |ast value

() Output preset value

Access - 1
Enable access Channel diagnosisupwards reported
ConversionMode: -10V~ 10V -
State Qutput After Stop

@ Output zero
() Output |ast value

(71 Output preset value

Access - 2
Enable access Channel diagnosis upwards reported

ConversionMode: -10V~10Y -

State Output After Stop
@ Output zero

(7 Output |ast value

(7) Output preset value

Access - 3
Enable access Channel diagnosisupwards reported

ConversionMode: -10V~ 10V -

State Qutput After Stop
i@ Output zero

(7) Output |ast value

() Output preset value

Figure 3-18 General settings of analog output module
Module diagnosis upwards reported: Whether to report the module faults to the parent device (such
as CPU and remote module slave station). If the faults are configured to be reported and the parent
device is configured with Stopped On Failure, the parent device will stop the running of the device.

Enable access: Whether to activate the channel. The channel is available only after it is activated.

Channel diagnosis upwards reported: Whether to report the channel faults to the parent device (such
as CPU and remote module slave station). If the faults are configured to be reported and the parent
device is configured with Stopped On Failure, the parent device will stop the running of the device.

Conversion Mode: Conversion mode of the analog output. This setting specifies the channel output
conversion type, conversion value range, and the mappings between conversion types and digital
values, shown as follows:
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Table 3-2 Mappings between analog values of analog output and digital values

Rated Output Range Rated Digital Value Output Limit Range Limiting Digital Value
-10Vto+10V -20000 to 20000 -11Vto 11V -22,000 to +22,000
Analog 0OVtol0V 0to 20000 -0.5Vt010.5V -1000 to +21,000
Voltage -5Vto5V -20000 to 20000 -55Vto 5.5V -22,000 to +22,000
Output 0Vto5V 0 to 20000 -0.25V105.25V -1000 to +21,000
1Vto5V 0to 20000 0.8Vto5.2V -1000 to +21,000
Analog current | 0 MAto 20 mA 0 to 20000 0mAto21 mA 0to +21,000
output 4 mAto20 mA 0to 20000 3.2mAt020.8 mA -1000 to +21,000
B State Output After Stop: Sets the output retaining value after the module stops running.
B Output zero: Always outputs 0 after the module stops running.
B Output last value: Always outputs the last value after the module stops running.
B Output preset value: Always outputs the preset value after the module stops running. The preset

value can be an analog value or a digital value. The analog values and digital values have the mapping
relationship. If the analog or digital value is changed, its corresponding digital or analog value is also
changed. The preset value range depends on the conversion mode. For details, see the description of
conversion mode.

2) AO41/0 mapping

AO4 is 4-channel analog input. Each channel matches a 16-digit integer. For the mappings between
analog values and digital values, see General Settings of Analog Output. On this interface, each 16-
bit integer can be mapped to a variable, and this variable is output to the current channel. Then the
analog output module converts the variable into the analog value for output. For details, click I/0

Mapping.

Find Filter Show all S |
Variable Mapping Channel Address Type Default Value Unit  Description
=" AQ4CH QW4 ARRAY [0..3] OF INT

i AQ4CHO] %QW4  INT
" AQ4CH[1] %QW5  INT
] AC4CH[Z] QWS INT
" AQ4CH[3] TQWT INT
1 [ m J r

Reset mapping Always update variables: [Enabled 1 {use bus cyde task if not used in any task) ']

-

@ = Create new variable % = Mapto existing variable

Figure 3-19 AO4 /0 mapping dialog box
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3) Information

The AO4 module basic information is displayed, including Name, Vendor, Categories, Type, ID,
Version, Module ID, Description, Order Number, and Image.

Moreover, after you log in, the Information interface displays the PCB software version and logic
software version of the AO4 module. The PCB software version is the embedded software version of
AO4 and the logic software version is the FPGA software version within the AO4 module.

General
Hame: CPU AC4
Vendor: Inovance
Categories:
Type: 40040
ID: 10F4 0040
Version: 00,0000, 10
Order Number: 01440007
Description: CPU AQ4 Module hardware description

Image

Figure 3-20 AO4 information
5 Temperature Module

The temperature module includes 4TC (4-channel temperature detection module, supporting
thermocouple), 8TC (8-channel temperature detection module, supporting thermocouple), and 4PT
(4-channel temperature detection module, supporting thermocouple). It has the corresponding general
settings and channel settings.

General settings include the unit type and sample cycle of the temperature module. Channel settings
include the sensor type, filter time, overflow, and temperature offset of each channel.

1) General settings

The temperature module settings vary with the module type. The 4TC and 8TC modules support the
cold junction compensation function, but 4PT does not. In addition, 8TC supports outer cold junction
compensation, but 4TC does not. The following figure shows the configuration interface of 8TC.
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Module diagnosis upwards reported

Thermocouple cold junction compensation

@ Inner cold junction compensation

Temperature Unit

@ Centigrade degree[C) (") Fahrenheit degree('F )
Sample cyde
() 250ms @ 500ms () 1000ms

Figure 3-21 8TC general settings dialog box

Module diagnosis upwards reported: Whether to report the module faults to the parent device (such
as CPU and remote module slave station). If the faults are configured to be reported and the parent
device is configured with Stopped On Failure, the parent device will stop the running of the device.

Cold Junction Compensation: Selects the cold junction compensation mode. Only the 8TC supports
outer cold junction compensation, and 8TC uses channel 7 (the last channel) for the input of outer
cold junction compensation.

Temperature Unit: Sets the input unit used by temperature module, including Celsius and Fahrenheit.
Sample Cycle: Sets the sample cycle used by the temperature module, including 250 ms, 500 ms, and

1000 ms.

Channel settings

Different types of modules support different numbers of channels. 4TC and 4PT support 4 channels,
and 8TC supports 8 channels. The channels have similar parameter settings. The following is the
description for one channel. The following figure shows the channel setting interface of 8TC.

Accass - 0

Enable access Channel diagnosisupwards reported

[] Overflow Detect

Lower Value(® )z |-270 (-270-1370) Upper Value['C ):[1370 (-270-1370)

[T] Enable Offset
Offset Value{T ) |0 (-204.8-204.7)

Sensor Offline Detect

Figure 3-22 Temperature module channel settings dialog box

Enable access: Whether to activate the channel. The channel is available only after it is activated.

Channel diagnosis upwards reported: Whether to report the channel faults to the parent device (such
as CPU and remote module slave station). If the faults are configured to be reported and the parent
device is configured with Stopped On Failure, the parent device will stop the running of the device.

Default: Restores the default settings of the channel.
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B Sensor Type: The sensor type and specifications of 8TC and 4TC are listed in the following table. By
default, the K sensor is used.

Table 3-3 Sensor type and specifications of 8TC and 4TC

Item

Thermocouple

Sensor Name Temperature Range (°C) Temperature Range (°F)
B 250°C to 1800°C 482°F to 3272°F
E -270°C to 1000°C -454°F to 1832°F
N -200°C to 1300°C -328°F to 2372°F
J -210°C to 1200°C -346°F to 2192°F
K -270°C to 1372°C -454°F to 2502°F
R -50°C to 1768°C -58°F to 3214°F
S -50°C to 1768°C -58°F to 3214°F
T -270°C to 400°C -454°F to 752°F

Table 3-4 4PT specifications

Item Sensor Name Temperature Range (°C) Temperature Range (°F)
Pt100 -200°C to 850°C -328°F to 1562°F
Thermal Pt500 -200°C to 850°C -328°F to 1562°F
Resistance Pt1000 -200°C to 850°C -328°F to 1562°F
Cul00 -50°C to 150°C -58°F to 302°F

B Filter Time: Filter time of the temperature module when using this channel, ranging from 0 ms to
100 ms. The default value is 5 ms.

B Overflow Detect: Enables overflow detection for the channel. If the temperature is beyond the
specified range, an overflow fault is reported. For the temperature range, see Table 3-3.

B Enable Offset: Sets the offset compensation for the temperature module, ranging from -204.8 to

204.7.

B Sensor Offline Detect: Enables offset alarming of the sensor.

3) 1/0O mapping

The numbers of included channels and I/O mappings vary with the temperature module type. The
following figure shows the I/O mapping interface of 4PT. The parameter value of each channel is the

temperature value. For details, click I/O Mapping.

Find Filter Show all
Variable Mapping Channel Address Type Default Value Unit  Descrig
=- Temperature %eID3 ARRAY [0..3] OF REAL

Hp Temperature[0] %ID3 REAL

7 Temperature[1] 3,104 REAL

b ] Temperature[2] %105 REAL

H Temperature[3] 2106 REAL

Figure 3-23 Temperature I/0O mapping dialog box
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4) Information

The temperature module basic information is displayed, including Name, Vendor, Categories, Type,
ID, Version, Module ID, Description, Order Number, and Image.

Moreover, after you log in, the Information interface displays the PCB software version and logic
software version of the temperature module. The PCB software version is the embedded software
version of the temperature module and the logic software version is the FPGA software version within
the temperature module.

General
Name: CPUTC4
Vendor: Inovance
Categories:
Type: 40070
ID: 10F4 0070
Version: 01.00.00.00
Order Number: ===

Description: CPU TC4 Madule hardware description

Image

Figure 3-24 Temperature module information interface

3.2.4 High-Speed 1/0 Configuration
Click the HIGH_SPEED_IO option in the Device interface to display the HSIO parameter settings interface.
On this interface, you can configure the high-speed I/0 function and its parameters, including:
(1) High-speed counter
(2) High-speed output
(3) High-speed input interrupt
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1 High-Speed Counter

| Hardware Port Configuration Filter(us) Counter
General Input —{ X0 iZOODD | | Mode |AfB Phase Multiple 4 = |
Counter Parameters @ - -
_____ Coincident Output | None =
] —x1 [20000 | ‘
Axis Parameters General Input 1 22990 | | externel Trigger X2
Internal O M g — [[] Counter1
nterna appini =l e
9 General Input X2 (20000 | cae [AfB Phase Muitple 4 )
i General Input—1x3 [30000 ] | Comident output [one |
& e |
Information Externel Trigger Elx9
General Input—{ X4 [20000 Counter2
= 1 —_
Mode A/B Phase Multiple 4~ |
Hardware Port Configuration Counterd | Counter1 | Counter2 | Counter3 | Counterd | Counter5 [ Counters | Counter7)
Counter Parameters |
@ Name: |HS_CounterQ Type: COUNTER_REF Period:
Axis Parameters
Counter Format: Linear Ring . otat
Internal If0 Mapping
Status Default
Input Logicc @ Positive Negative
Information
Function: None

1. The high-speed counter function parameters include Mode, Coincident Output, and External Trigger.
The counter mode includes single phase counter, AB phase counter, CW/CCW counter, and internal clock
counter.

Taking Counter 0 for example (counter numbers range from 0 to 7), the configuration procedure is as
follows:

1) Select Counter0.
2) Setthe high-speed counter mode:

Single phase counter: receives pulse signals from external single-phase encoders. It occupies only the
hardware port X0.

+/-1 +/-1 +/-1 +/-1

AB phase counter: receives pulse signals from external AB phase. AB can also be set to multiple 4. It

occupies hardware ports X0 and X1.
Y

UL
s _TLILIL o

Phase A advance B Increment Phase B advance A Decrement

=

\J

+1 +1 +1 +1 -1 -1 -1 -1
Quadruple increment Quadruple decrement

CW/CCW phase counter: receives pulse signals from external CW/CCW phase. It occupies hardware
ports X0 and X1.
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+1 +1 +1
A A A
AX
A A A
Bx
-1 -1 -1
CW/CCW counter

Internal clock: uses the internal pulse signals generated periodically by the software as the pulse
signals of counter 0, supporting 1 ps, 10 ps, 100 ps, and 1 ms.

Coincident Output:

When the counter of high-speed 1/0 reaches the specified value, the corresponding hardware output
port will output the matching level signals. When this function is enabled, the HC_Enablelnterrupt
and HC_SetCompare/HC_SetCompareM functions need to be invoked.

External Trigger:

When the external trigger pin is enabled, the high-speed counter latch and pulse width measurement
functions are available. The counter latch function needs to invoke HC_TouchProbe and the pulse
width measurement function needs to invoke HC_MeasurePulseWidth.

Filter Time:

Set the filter time of the high-speed counter interface. The default value is 2 ps.

2. Instantiation high-speed counter, with the data type COUNTER_REF

Take counter 0 as an example:

1)
2)

Default name of counter 0 instantiation: HS_Counter0
Counter mode:

Linear counter: Count between the maximum and minimum values. The counter stops when the
count up reaches the maximum or the count down reaches the minimum, and the overflow sign takes
effect.

Upper limit 0 Lower limit
Increment
—>
<—
Decrement
Underflow Overflow

Ring count: Used together with HC_SetRing.

Count between the maximum and minimum values. When count up exceeds the maximum, the value
skips to the minimum. When count down exceeds the minimum, the value skips to the maximum.

Max
vlaue I

0
Min J

value
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3) External Trigger:
Externel Trigger (X&)

Input Logic: (@ Positive ) Negative

Function: Mone -

Counter Disabling
Counter Disabling/Preset
Counter Latch/Preset

When the input level of X8 is effective, you can set the counter function. For example, configure X8
as the signal of disabling counter 0. You can also disable the preset and counter latch functions of
counter 0.

2 High-Speed Pulse Output

[7] Axis0

Output Mode VO |— Axi0 CW Output ®
Home Method V1 |— Awis0 COW Output

Output Mode | Cw/CCW - Y2 |—General Output
Home Method | Method 0 T, v3 |—General Output | Axis0 | axs 1 ]’m 2 | axis 3 @ @
(] Axis2 Aodis Name Home Parameters
Wi Y4 |—General Output
Output Mode  |cw/ccw - P Name: HS_Axis0 Type: HS_AXIS_REF Home Method: Method 0
Home Method Y5 |—General Output Positioning Parameters Home Speed(pulsefs): 1000 =)
7] Axis3 Stroke Limit
Qutput Mode [cwjcow = ¥6 |— General Output Upper(pulse): ey : Creep Speed(pulse/s): 890 =
Lower(pulse): -2147483648 ; ; ;1000 I
T e P - vi I =cesraroumsnt Acceleration(pulse/s3): 2
Speed Limit(pulsefs): 200000 i ] "
Deceleration(pulse/s?): 1000 Gl
Bias Speed(pulse/s): 500 =
Rotation Direction: @ Positive Negative ;s Default
Ace/Dec Method: @ Trapezoid ©) S-curve
[ Help
Home Method:Method 0
Vel
AiLimit Falling
do
Home v
speed C:Zero Rising
Eqde
Creep |/ N ;
| pesd ]—\
(0 Creep \ I
A e e S e y
):Zero Falling
i PR P S Egde
speod “
B:Zero Pulling
Egde

1. Configure the high-speed pulse output function, including output pulse mode (pulse + direction,
CW/CCW) and home mode.

Take axis 0 as an example (axis numbers range from 0 to 3):
1) Check Axis 0.

2) Configure the high-speed pulse output mode:
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Pulse Pulse + direction
Command
Eafiinait Forward Inverse
Positi PULS PULS
ositive
SIGN J SIGN
s L LTI s L L
Negative
SIGN T SIGN
Pulse CW/CCW
Command
Fomai: Forward Inverse
PULS PULS
sev L
Positive
s | L LT L
SIGN
SIGN J

3) Home method

Methods 0 to 3 are supported. For details, see the home diagram.

2. Axis instantiation, with data type HS_AXIS_REF

Take axis 0 as an example:

Default name of axis 0 instantiation: HS_AxisO

Stroke Limit: soft limit

Bias Speed: baseline speed when pulse is started

|
|
B Speed Limit: limits the maximum speed
|
|

Acc Method: trapezoid and S curve

3. Home parameter settings, including home speed and creep speed

Used together with the MC_Home_P function.

4. Home method diagram

3 High-Speed Input Interrupt

For example:

Interrupt Input

SENED mxi 1)
me @1 i Ox
Fx (1) mxs[1)
Exs (1] mx ()

1) Select high-speed input interrupt X2.

Select X2 edge interrupt: raising edge, falling edge, and both raising and falling edges.
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2) Configure interrupt task:

D Device Diagnosis
= % Metwork Configuration
!,i EtherCAT Config
&i LocalBus Config
= PLC Logic
= u Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g ETHERCAT
B ETHERCAT.EtherCAT
=5 MairTask
&) PLC_PRG

2] X2_Interrupt

= m Device (AM&00-CPU 1608TPTN) E] “|| Configuration

Priority ( 0.31 ): 1

ype
Bxternal event: [lenherruptfvent |

Watchdog
[C]Enable

Time {e.g. t#200ms):

Sensitivity: 1

oh Add Call Remove Call [# Change Call | 4+ Move Up Move Down Open POU

"% SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed 10 M¢ =

m AMS00_0016ER (CPU DO18)

[ am&nn ON1EFR 1 CPH DOTR)

POU Comment

Launch the HC_Enablelnterrupt function to add the X2 interrupt task. When the raising edge signal of

X2 takes effect, the program

4 High-Speed 1/0 Library

in the interrupt task starts to run.

2 Add library [ Delete library | % Properties 73 Details | 5] Placsholders | (fifl Library repository
Name u Namespace Effective version
& 3SLicense = 35license, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.10.0
+ BreakpaintLogaing = Breakpoint Logaing Functions, 2.5.5.0 (35 - Smart Software Solutions Gmbt) BPLog A
+ CmpHSIO = CmpHSIO, 0.0.0.6 (Inovance) Add Library
& 10DrvEtherCAT = IODrvEtherCAT, 3.5.11.10 (35 - Smart Software Soluti
+ ToStandard = IoStandard, 3.5.10.0 (System) String for a fulltext search...
B SM3_Basic = SM3_Basic, 4.2.2.0 (35 - Smart Software Solutions GmbH) Library Company
B ol SMT CNC = SMI CNE 43 11 (35 - Smart Snfhwars Snlitinne GmkH) g, Es
=5 CmEHSIO, 0.0.0.6 (novance) 3
4(: AxisParam =
&l: HC_FBERROR CmpHCBasic Inovance
=2 nsi0 CmpHCBuiltinlo Inovance
* COUNTER_REF -+ CrpHCCIA405 Inovance
HC_Counter CmpHCCOMMON_LTE_CODE Tnovance
@ HC_Enablelnterrupt CmpHCDiagnose Inovance
@ HC_MeasurePulseWidth CmpHCSecurity Inovance
[ He_Presetvalue ®>|CMDHSID P—
@ HC_ReadBoolParameter @ CmpViPBasc OEM
] HC_Reset HC_BASIC Inovance
] He_Resetcmpoutput +8 [oDrvCANopenAxis Inovance
] HC_Semole + [oDrvEtherCATENCoder Inovance
@ HC_SetCompare
@ HC_SetCompareM
B He_setring
[#F] He_TouchProbe
@ HC_WritsBoolParameter =
I E: HC_WriteInterruptParameter —Tﬂ

1-Add alibrary in the library manager; 2 - Add a new high-speed /0 library; 3 - The functions of the new high-speed

I/O library are displayed.
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3.3 EtherCAT Configuration

3.3.1 Overview

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

For more information about EtherCAT working mechanism and technologies, see EtherCAT - Industrial
Ethernet Fieldbus and Its Drive Design or log in to the official website of EtherCAT Technical Committee at
https://www.EtherCAT.org.

3.3.2 Common Functions

1 Installing Device

EtherCAT device installation is to import the device description file (with file name extension .XML)

in compliance with ETG (EtherCAT Technical Committee) standards into the programming software
InoProShop. After the software parses and processes the file, it generates the EtherCAT config devices that
can be added and deleted by users. The InoProShop integrates all EtherCAT slave stations of Inovance,
and you do not need to install them. If you need to use third-party EtherCAT devices, install the device
description files provided by the third-party vendors.

Two installation methods are available: installation on the Network Configuration interface and
installation by using menu tools. The procedures are as follows:

B Installation on the Network Configuration interface

1) Click Import ECT file. The following dialog box is displayed:

‘g;@ Network Configuration X

§8 Copy (ZPaste 1 Delete $3)Undo Redo Import EDS File Import GSD File( [#) Import ECT File )(& Zoom In



https://www.ethercat.org.cn
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2) Select an XML file and click Open.

B Installation by using menu tools

1) Choose Tools > Device Repository.

File Edit Wew Project Build Online Debug | Tools

Window Help

BFE & o 4 BB X[ T edogevanger.. g 3
m Library Repository. .. 1
Devices ctm Device Repository... j ion X
=i Untitedi4 % InoProshop Tool Ete Delete EUndo Redo
= Device (AC810-0122-U0RT) B  Fault Dignosis
S pevice Diagnosis Scripting »
= %@ MNetwork Configuration Customize. ..
b EtherCAT Config Options...

=B PLC Logic

=-{C} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=8 ETHERCAT C
| ETHERCAT C EtherCAT Task
= -g¥3 MairTask
] pLc_pre
= [WB] ETHERCAT_C (EtherCAT Master)
= 15620M (15620N_ECAT v2.6.5)
W Axis (Axis)

% SoftMotion General Axis Pool

g
)
—I

I1S620N

Axis

2) Inthe pop-up dialog box, click Install....

-

Import EDS File

Import GSD File (%) Import ECT File

% Device Repository

E5)

Location: ’System Repository

v] [ Edit Locations...]

String for a fulltext search

Installed device descriptions:

{D:\Inovance Control}1.3.71.0y\CODESYS\Repository\Devices)

Vendor: [ <Al vendors>

Install...

Mame

+ ﬁj Miscellaneous
+ ﬂj Fieldbuzzes
+- [ pLos

+- @ SoftMotion drives

Vendor

Version Description

Close

-

4

3) Inthe pop-up Installed device descriptions dialog box, select a device description file in EtherCAT
XML format. Select a slave station device description file saved locally and open its XML file.

-75-



-76-

Chapter 3 Network Settings

2 Scanning Device

The scanning function is recommended. The procedure is hot reset -> logout -> device scanning.

B Preparations

The prerequisites of using device scanning commands are as follows:

1)

| Communication Settings

App

PCis properly connected to the PLC through a gateway, shown as follows:

Scan Network... Gateway + Device -

lications

Backup and Restore

Files

PLC

PLC

Settings

Shell

Users and Groups

Log

System Setting

Upgrade

Task Deployment

Status

Information

ateway-1|

IP-Address:
localhost

Port
1217

Gateway

-

D0EZ] (active;

Device Name:
ACB10

Device Address:
00E2

Target ID:
10F4 0810

Target Type:
4102

TargetVendor:
shenzhen Inovance Technology

TargetVersion:
3.5.11.50

The port configuration of PC is consistent with that of PLC, shown as follows:

%@ Metwork Configuration X

2) The PLCis networked with the slave station.
3)

Devices > o x [ Device

=3l Untited1d Copy Paste

|7 Device (AC810-0122-U0RD)
e Device Diagnosis
= %@ Network Configuration
!) EtherCAT Config
=B PLC Logic
=-I¢ Application
m Library Manager
PLC_PRG (PRG)
= Task Configuration
- % ETHERCAT C
5] ETHERCAT _C.EtherCAT Task
- 5% ETHERCAT D
5] ETHERCAT _D.EtherCAT Task
=38 MainTask
& pLC_PRG
[W] ETHERCAT _C (EtherCAT Master)
[®] ETHERCAT D (EtherCAT Master)
2 SoftMotion General Axis Pool

Delete $3 Undo

Redo

Import EDS File

Import GSD File (] Import ECT File

Wldq)

The EtherCAT of PC includes the EtherCAT_C(1) and EtherCAT_D(2), so the PLC must also have the
EtherCAT_C(1) and EtherCAT_D(2). To ensure port consistency, download the port configuration before
using the scanning command.

4, Zoorr
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B Scanning Operations

1) Innormalsituations, the following device scanning interface is displayed when you scan the device.

Scamned Devices

Devicename Devicetype

Show Differences to Froject

" Secan Timelut 55 |Copy all dewices to projec “ Close ]

2) Theoptionsin the figure are as follows:

No. Option Description

1 Scan Device Scans the device.

. Indicates the maximum timeout interval of each scan operation. If no result is detected,
2 Scan TimeOut

the timeout interval can be prolonged. By default, the minimum value is 20s.

B Operations on Scanning Result
In normal situations, the scanning results are as follows:

1) Copy alldevices

Scanned Ilcii:n

Devicename Devicetype AutaincreAddr
ANEOD_4FPME_L AMEO0-4PME_1.0.4.0
= AMSO0_RTU_ECTA AMEOD-ETU-ECTA_1.1.4.0
AMGO0_3200END  AWEOD DI32 Module
AMGOD_DO3ZETH  AMEOD D032 Module
ABGOD_1EO0END  AMEOD DTI6 module
AMGOD_DOIBXYYX  AMBOD D016 module

| | Show Differances to Project

Scan TimeOut 25 14— | Copr all devices to project | Close

If you choose to copy all devices to the project, the scanning result is added to the device tree and
configuration.
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2) Copysome devices

If you need to copy only some of the devices, press Ctrl+, or press Shift+ and click the desired devices. In
this situation, the copy all devices button is as follows:

Scanned Devices

Devicename
ANBO0_4FME_1
=i AWS00_KTU_ECTA
APGO0_3Z00END
ARMGOD_O03ZETH
ARGOD_1B00END
ABGO0D_0016XXX

Devicetype

AMEOO-4FME_1.0.4.0

AMEOO-ETU-ECTA 1.1

AMEOD DISZ Module
AWME00 DO3Z Module
ABEOD DI1E module
AREQD D016 module

AutoincreAddr

| |Show Differences to Project

Sean Tins0ut T st

Then you click Copy into project to complete the device copy operation.

3) Allocate alias address

In the first row of the AutoincreAddr column, you can double-click an alias address to edit it. After the
modification, the text color is changed, shown as follows:

Scanned Devices

Devicename Devicetype
ANEOD_4FME_1 ANGOO-4PNE_1 0. 4.0

= AMBO0_RTU_ECTA AN

AutoincreAddr

—> 2
Scan TimeDut 25

| |Show Differences to Froject

—rre—

Copy into project

After editing the alias address, click the Assign Address button in 2 to make the alias address take effect.

If the modification is successful, the system displays the following prompt:
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' ™
InoProShop(V1.3.50.0) |

Restart the device after writing EEprom Alias Address. Please close
and open again!

- J

If the modification is failed, the system displays the following prompt:

4 hl
InoProShop(V1.3.50.0) 25

Writing Alias Address
failed!

v 4

4) Display the project differences

Display the differences between the configuration device and scanned device, shown as follows:

s -_— s

Scan device Configured device
Devics rzme Devics type Alizs Addrass o_ﬁ. Ia Devics rzme Davics typs -
Awsoo_arw | awsoo~arMe 1.0.4.0 |18 = IS620K TS620 CAT v2. 6.5
. °_ - IE Arss Areis
= AMGOO 2MCE AMECO-2MCE 1. 0 4. 0
Farn" Encoder_ CAD Fneoder_ AP
(3 & Encoder CNI  Encoder NI 4
= ANGOO dPHE AMBOO-4PHE 1 0.4 0
o_"-‘ csP Cwedie Symehrencus Poss tron
5P 1 Cweldie Symehronows Poss tion
o__._ H 4.7 04 Cvedie Synefronous Posstion
47 Cwedie Symehrencus Poss tion
Aris_i Arss
Aris 2 Avis
.2 Ainin
« i |
[ Amsizn Addses l [¢| Show Differances

Sean devies Timeout 55 Secs

The numbers in the figure are described as follows:

No. Name Description

Select the scanned device on the left and the current device on the right, and select 1.
1 Before copy The scanned device is inserted in front of the selected device on the right. This command
can also be used between modules.

Select the scanned device on the left and the current device on the right, and select 2.
2 After copy The scanned device is inserted behind the selected device on the right. This command
can also be used between modules.

Select the scanned device on the left and the current device on the right (the left device
3 Changed to and the right device must be of the same type), and select 3. The right device is replaced
with the scanned device.
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No. Name Description
All the devices on the right are cleared, and all the scanned devices are copied to the right
4 Copy all .
side.
5 Delete Select a device on the right to delete it. This command can also be used on modules.
6 Confirm Conf.irm the preceding operations, and copy the devices to the device tree and
configuration.

B Scanning Abnormalities

1) The PCis not connected to the PLC. The following information is displayed:

'd ™y
InoProShop(V1.3.71.0) [

"‘\ No Gateway selected |

L 4

2) ThePCisconnected to the PLC, but the PLC is not connected to the slave station. The following
information is displayed when the slave station cannot be detected:
rScan Devices - - - - [ S - @Mw
Scanned"]]evices
Devicename Devicetype
|:|Show Differences to Froject
3)

The port information in programming software configuration is different from the PLC information.
The following information is displayed:

InoProShop(V1.3.71.0) [

I , EtherCAT port information mismatch PLC port information,
'@ please dowload again !

.

4

In this situation, you need to download the port information in the programming software again.

Q% As shown in the following figure, EtherCAT_C is selected in configuration, but the actual MAC address
is changed to EtherCAT_D. The EtherCAT_D port information may be displayed when EtherCAT_C is
NOTE scanned.
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Devices v X A PLCPRG |  Network Configuration (1] ETHERCAT x v
= Untitiads >
= General —h
@ Device pamso0-crusosTR/MY) (1] AutocanfigMaster/Slaves EtherCAT. ™
@ Device Diagnosis
A Sync Unit Assignment
= $ Network Configuration EtherCAT NIC Setting
N EtherCAT Config EtharCAT 10 Mapping Destination Address (MAC) |FrFF-FF-FF FF-FF || Broadcast || Enable Redundancy
8 Locabus Confg Source Address (MAC) —» 9
= i!'IU PLE Logic Status
Network Name ethl
0 o Information ) Select Network by MAC © Select Network by Name
‘ Library Manager
r h
g PLC_PRG (PRG) 4 Distributed cif Select Network Adapter p—
= |4 Task Configuration
= & ManTask Cycle Time MAC a.. Name  Descri..
&) ETHERCAT EtherC Syne Offset TBTONSTES
- . ot || e | — 3
&) e prG ] Syne Window
'3 SoftMotion General Axis Pool 8y1e Window

B ti6H_SPEED IO (High Speed 10
B ETHERCAT (EtherCAT Master)

! I . .

If you log out after the EtherCAT bus starts and perform the device scanning operation, the scanning
operation may fail or return an inaccurate result. The reason is that reading the slave station information
(for example, object directory 0xF050) through SDO communication is timed out, so the scanning result
is affected. (SDO communication is asynchronous, so CPU loading, bus cycle period, and user program
execution time will affect the SDO communication.)

3 Updating Device

If the master station version does not match or needs to be upgraded, you can run the device update
command.
Procedure: Right-click the EtherCAT master station, and choose Update Device from the shortcut menu.

The following dialog box is displayed. Click Display all versions (for experts only), select the desired
version, and click Update Device.
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[] Update Device

Name: |Device
Action:

(C) Append device

@ Update device

4|

s

Inovance Control Technalogy

String for a fulltext search vendor: | <Al vendors> -
Mame Vendar Version Desc *
= [ pLcs

= [7 softMotion PLCs =
m AC&10-0122-U0R0 Shenzhen Inovance Technology Co., Ltd. 3.5.11.10 Intellig
@ ACE10-0122-U0R0D Shenzhen Inovance Technology Co., Ltd. 3.5.11.50 Intellig —
m ACE11-0031-4U0R0D Shenzhen Inovance Technology Co., Ltd. 3.5.11.10 Intellig
m AM401-CPU1EDETN-C Shenzhen Inovance Control Technology 3.5.10.40 Inovar
ﬁ AM401-CPU1808TN-C Shenzhen Inovance Control Technology 3.5.11.10 Inovar
m AM401-CPU1S0ETP Inovance Control Technology 3.5.9.40 Inovar
ﬁ AMA401-CPU1E0ETR/TN Shenzhen Inovance Control Technology 3.5.10.40 Inovar
ﬁ AM401-CPU10STR/TH Shenzhen Inovance Control Technology 3.5.11.10 Inovar
m AMA02-CPU1E0ETN-C Shenzhen Inovance Control Technology 3.5.10.40 Inovar
ﬁ AMA02-CPU1E0ETN-C Shenzhen Inovance Control Technology 3.5.11.10 Inovar
m AMA402-CPU160STP 3.5,9.50 Inowvar -

L2

nly) [ Display outdated versions

Group by categor}-l(Displa\,I all versions (for experts o ;

Version: 3.5.11.50
Order Number: 72?2

m Mame: AC310-0122-J0R0
Vendor: Shenzhen Inovance Technology Co., Ltd.
Categories: SoftMotion FLCs

Description: Inteligent Machine Controller from Inovance

=

(| | Device

Update and try to preserve most information of

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

[ Update Device ] ’

Close

4 Editing 1/O Mappings

When you choose to edit I/O mapping, the following interface is displayed:

Select a proper filter to filter out unneeded options.

Devices v 3 X BF PLc_Pre % Network Configuration [T) ETHERCAT Edit 10 mapping X
=5 Unitieds ¥ Find Filter | Show all ©
=[] Device (AME00-CPLIISOSTR/TI) - —
o Variable Channel Address Type Default Value Description
Device Diagnosis
= ETHERCAT
= %@ Network Configuration m
h EtherCAT Config m ER 10_%ADE
T Device contral SE0QW 1 UINT Device control
Ei’ LocalBus Config
oty AD CHO el 1 INT AD CHO
=z @1] PLC Logic
= W + AD CH1 YIW2 INT AD CH1
=L} Application
m ; L AD CH2 Yalin'3 INT AD CHZ
Library Manager
+ AD CH3 YIW 4 INT AD CH3
{9 PLC_PRG PRG) *
= @ Task Configuration m ER 10._sTCE
= & VenTask + T Digital output 00 to 07 %OB4 USINT Digital output 00 to 07
@ ETHERCAT. Ethert, * TCCHD YalD3 REAL TC CHO
@ PLC_PRG k] TCCH1 Il REAL TC CH1
"3 SoftMotion General Axis Pool * TCCH2 D5 REAL ooz
TCCH3 %IDE REAL TC CH3
B HiGH_SPEED IO (High Speed 10 id -
= IE ETHERCAT (EtherCAT Master) * TCCH4 YID7 REAL TC CH4
m GR10_4ADE (GR 10-4ADE_1.2.0 k] TC CHS “ID8 REAL TC CHS
{8 cri0_sTCE (@Ru-aTCE 120 R ] TCCHE %109 REAL TC CH6
k] TCCH? %ID10 REAL TC CH7
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5 Bus Tasks

All IEC tasks of PLC are scanned and executed cyclically strictly based on the same logical sequence. The
logical sequence includes four steps: input update (1), IEC task execution (2), output update (3), bus cycle
execution (4), shown as follows:

Copy data from/to bus

Bus cycle task
Priority 1. 1ms

Priority 5

Priority 10,
Interrupted by
task §

Figure 3-25 Bus cyclic tasks

Each step is described as follows:

No. Step Color Description
1 Input Green Before the IEC task starts, data is read from the bus input buffer, and copied to the
update task-related input variable.
IEC task
2 . Orange |Scan and execute the POU under the bus task.
execution
3 Output Red Before the IEC task is finished, the bus-related output variables in the task are copied to
update the bus output buffer.
Itis the bus communication execution program implemented by bottom-layer I/O drive.
4 |Buscvclic |Blue It includes two functions: (1) Transfer the data from bus output buffer to the receive
y buffer of the remote slave station. (2) Transfer the data in the send buffer of the remote
slave station to the bus input buffer.

@ Warning!

Q 1) If an output variable is used by multiple tasks, the variable value is uncertain (the output variable
Q value may be changed or overwritten by other tasks).

2) If ataskis interrupted by another task with a higher priority, the high-priority task reads data from
NOTE the input buffer, and synchronizes the data to the input variable of the current task. Therefore,
the input variables within a scan period may be different. To avoid this problem, copy the input
variable value before the task starts so that the task will invoke the copied input variable.
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Special Bus Cycle Action of EtherCAT
The bus data in the last period is copied before IEC input.

Send Ethernet frame for inputs and outputs

| Read all Ethernet messages

Bus cycle task
Priority 1, 1ms

Priority 5

Priority 10,
Interrupted by
task 5

Figure 3-26 EtherCAT bus cycle table

The Enable each task message option in EtherCAT Master Station Configuration is available. After this
option is activated, the additional information of each task will be sent to the device. In this situation, bus

communication can be executed under multiple tasks, to reduce the bus load.

EtherCAT bus cycle table when the Enable each task message option is activated

Send Ethernet frame for inputs and outputs

check all Ethermet messages

Bus cycle task
Priority 1, 1ms

Priority 5

4 Priority 10,
Interrupted by
task 5

@ After the EtherCAT master station is automatically inserted, the EtherCAT_*** task is also inserted
to the current task configuration.
y @ The bus cycle task of EtherCAT master station must be executed in the same task as the
EtherCAT_***.EtherCAT_Task.

NOTE @ Theinput and output of EtherCAT master station are executed in the same task as EtherCAT_***.
EtherCAT_Task. Therefore, it is recommended to execute the device control program (such as

PLCOpen axis control command) under this task.
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Devices. - 1 X 7 Device %@ Network Configuration E) Hardware Configuration 7] ETHERCAT € x
=15 tniited 14
=[] Device (AC810-0122-U0RD) General 1€ ?blms .
Q. Device Diagnosis T Variable Mapping Type
= %@ Network Configuration i ETHERCAT_C ] 10DrvEtherCAT
Q EtherCAT Config Update
= A PLC Logic

= £} application Sync Unit Assignment

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration Status
- ¢& ETHERCAT_C
) ETHERCAT _C.EtherCAT_Task
-8 ETHERCAT D
] ETHERCAT D EtherCAT Task
= @ MainTask
&) PLC_PRG
= ] |ETHERCAT_C (EtherCAT Master)
+- ] AME00_2HCE (AME00-2HCE_1.0.4.0)
*+ [ 15620 (15620M_ECAT_v2.6.5)
+-[B] ETHERCAT_D (EtherCAT Master)
" SoftMotion General Axis Pool

EtherCAT I/0 Mapping

Information

W @ = Create new variable % = Map to existing variable

Bus cycle options
Bus cydle task ETHERCAT_C -

3.3.3 EtherCAT Master Station

1 General Settings

The EtherCAT master station configuration dialog box provides the main settings of the master station.

| General AutoconfigMaster/Slaves Ethercnnrw—
| Functian Cade EtherCAT NIC Setting
Update Destination Address{MAC) |FF-FF-FF-FF-FE-FF Broadcast [ Enable Redundancy
Source Address (MAC) 00-00-00-00-00-00
Sync Unit Assignment
Netwaork Name enp3s0
EtherCAT /O Mapping () Select network by MAC @ Select network by Mame
FELE Distributed Clock Options
Information Cydletime 1000 us [[] Use LRW instead of LWR/LRD

[] Enable messages pertask

LI LA
®

Sync Offset 0
Auto restart slaves
|:| Sync Window Monitoring I:l

Sync window 1 = us

Autoconfig Master/Slave

If you click this option, the main settings of master and slave stations will be automatically completed. In
this situation, all the editors of slave stations will not display the FMMU/Sync tab.

€ Prompt

1) The automatic settings are default settings, which are strongly recommended to standard
Q applications.

2) If this option is not selected, you must manually complete all settings of master and slave
NOTE stations. Therefore, you must have professional skills.

3) For the communication settings between slave stations, do not select auto configuration.

EtherCAT NIC Setting
B Destination Address (MAC)

MAC address of the EtherCAT network member that receives packages. If Broadcast is selected, use a
broadcast address (FF FF FF FF FF FF).



Chapter 3 Network Settings

B Enable Redundancy

If ring topology is selected, the redundancy option needs to be enabled. When this option is enabled,
if a single point failure occurs in network connection, the EtherCAT network can still work normally.
After this option is enabled, you also need to define the second EtherCAT NIC.

EtherCAT Master

| RX Unit TX Unit
RX |

(R i I Rxf X

© © © ©

Slave 1 Slave 2 Slave N-1 Slave N
RX || TX = RX[ | TX RX || TX = RX || TX
— 1 [ Rx +— T [ Rx \— X | RXje—{ X [ Rx &=

Figure 3-27 EtherCAT ring topology (redundancy)
B Source Address (MAC)

PLC's MAC address.
B Network Name
NIC name, including the following options:
B Select network by MAC/Select network by Name

Each EtherCAT NIC has a unique MAC address. Therefore, if you click Select network by MAC, this
project cannot be used on other devices.

If you need the project to be independent of device, click Select network by Name. In each option,
you can click Browse... to display the MAC addresses of available target devices and their names,
shown as follows:

-~ =

Select Metwork Adapter

i — =

MAC address Name  Description
000TETO4STIO enp3sl Lak C
000TETOMETIN enpd=l Lal D

0K l [ ]

“

B Redundant EtherCAT NIC Setting

If the Enable Redundancy option is clicked, this setting is available. You can set the options of
redundant EtherCAT NIC.
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Distributed Clock
B Cycletime [us]

Execution cycle time of EtherCAT master station function. It must be the same as the cycle time of the
IEC task bound to the EtherCAT master station. If the distributed clock function of the slave station

is enabled, the cycle time is synchronized with the Distributed Clock settings in the slave station
editor.

B Sync Offset [%)]

Ratio of the cycle time of the EtherCAT master station's IEC task (PLC task) to the reference distributed
clock (generally, SYNCO interrupt), ranging from -50% to +50%, with the default value 0%.

Sync offset [%] = (SYNCO interrupt time - PLC task cycle start time)/ PLC task cycle time.

A A
SYNCO SYNCO
interrupt interrupt
> >
Slave Offset Offset
Sync offset<0% i i
Master
< >
IEC task cycle
IEC task starts |EC task starts
A A
SYNCO SYNCO
interrupt interrupt
Slave
Sync offset=0%
Master
- >
IEC task cycle
IEC task starts IEC task starts
A A
Syn CO _ Syn CO
interrupt interrupt
- -
Slave Offset Offset
Sync offset>0% ! !
Master
- >
IEC task cycle
|EC task starts |EC task starts
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Q @ By default, the PLC task cycle time is the same as the distributed clock cycle time of the slave
g > station.

@ In actual settings, consider the clock jitter of the controller master station (system instantaneity),

NOTE PLC task execution time, PLC task cycle time, and number of slave stations.

Sync Window Monitoring
After this option is enabled, synchronization of the slave station is monitored.
Sync Window

Synchronization window monitoring time. If the synchronization information of all slave stations is
included in this window, the xSyncinWindow (loDrvEtherCAT) variable is set to TRUE; otherwise, set
it to FALSE.

Diagnostic Info

In the online mode, the diagnosis information includes the information about EtherCAT master
station startup and running.

Options

Use LRW instead of LWR/LRD

This option enables the slave station - slave station communication. EhterCAT master station logical
addressing will use the combination of read/ write command (LRW) to replace the read-only (LRD)
and write-only (LWR) commands.

Enable messages per task

After this option is selected, the read and write commands of input and output information will be
completed by different tasks.

Auto restart slaves

After this option is selected, the master station will restart the slave station upon communication
errofr.

Master Station Settings

The master station settings can be completed only when the auto mode is disabled (see the following
description); otherwise, these settings are automatically completed and hidden in the dialog box.

Image In Address: inputs the first logical address of the first slave station.

Image Out Address: outputs the first logical address of the first slave station.

2 Function Code

Function codes refer to the vendor-specific parameters of Inovance servo products. By using the master
station options, you can read/write, import, and export vendor-specific parameters of multiple products,
for commissioning and maintenance.



Chapter 3 Network Settings

Slaves

=[] @ 1s620n
= D?Axis

[T {1 Hoo servo Motor Parameters
[T {84 H01 Servo Drive Parameters
&
[C] i@ Ho3 Input Terminal Paramet. ..
[l i@Ho4 Output terminal Parame. ..
[T 4@ Hos Position Control Parame...
[ i@iHos Speed control

0 {EhHO7 Torque control

[T {@1Ho8 Gain Parameters

[T i@iHog Auto-adjusting Paramet. ..
[T 4@ Hoa Error and Protection Pa...
[T i@iHos Display Parameters

[T Hoc Communication

|:| (©HoD Auxiliary Function Para...
[T {1 HoF Closed Loop Function

[C] @17 vor voo

[T {8¥H30 Servo Related Variables. .
[T {8¥H31 Servo Related Variables. .
[T ¥ H3F Manufacturor Error code

FunCode
=-{EHo2
(©Ho2-00
EiHo201
©Ho2-02
©Ho2-03
EiHoz-05
(©Ho2-06
©iHo207
(©Ho2-08
©Ho2-09
©Ho2-10
©Hoz2-11
GiHo212
©Ho2-15
©Ho2-21
©Ho2-22
©Ho2-23
GiHo2 24
©Ho2-25
©Ho2-26
©Ho2-27
©Ho2-31
GiHoz-32
©Ho2-35

Name CurrentValue  WriteValue Defaultvalue Range Access
Basic control

Control mode 9 09 RO
Absolute Encoder M. a 0-3 R
Rotating direction 1] 0-1 RW
Direction of output p... 1] 0-1 RW
Stop mode at servo ... 1] 0-1 RW
Stop mode at fault 2 1 0-2 RW
Stop mode at overtr... 1 0-2 RW
Stop mode at fault 1 1] 00 RW
Brake release comm... 250 0-500 RW
Servo drive disable ... 150 1-1000 RW
Output speed limit ... 30 0-3000 RW
Waiting time from se... 500 1-1000 RW
Display of keypad w... 1] 0-1 RW
Allowed minimum br... 40 1-1000 RO
Power of builtin br... 40 1-65535 RO
Resistance of built4... 50 1-1000 RO
Resistor heat dissipa. .. 30 10-100 RW
braking resistor type 1] 0-3 RW
Power of external d... 40 1-65535 RW
Resistance of exter... 50 1-1000 RW
Parameter initialization 0 0-2 RW
Default keypad display 50 0-99 RW
Display frequency of... 1] 0-20 RW

Select All: selects all slave stations, axes, and servo function codes under the axes.

Cancel All: cancels all selected options.

Read the Parameter: reads the servo function codes carrying the RO, RW or R attribute when the servo
is running.

B Write the Parameter: writes the servo function codes carrying the W or RW attributes when the servo
isrunning.

Export FunCode: exports all servo function codes of slave stations, in Excel format.

Import FunCode: imports all function codes of slave stations from an Excel file. If the configuration is
inconsistent with the file, an error is reported.

3 Upgrade

Select All: selects all slave stations.

General

Function Code

Update

Sync Unit Assignment

EtherCAT I/0 Mapping

Status

Information

Select All Cancel All Download EtherCAT XML file

Slave Name  Update
AMB00_2HCE
I5620M

Cancel All: cancels all selected slave stations.

Download EtherCAT XML file: downloads the EtherCAT slave station's XML file from InoProShop to the
E2PROM of the slave station. To perform batch download, select multiple slave stations.

4 Sync Unit Assignment

B Syncunit: groups slave stations. If any slave station in the group is lost, the entire group is lost, but
other groups are not affected.
B Add: adds a group. Then you can select the slave station group.
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5 EtherCAT I/O Mapping

This is a tab on the EtherCAT master station configuration editor, in which the instance (variable) of
IODrvEtherCAT type is specified for EtherCAT /0, so that the PLC connected to EtherCAT can be controlled
by user program. For the description of mapping, see I/O Mapping.

The automatically created master station instance is displayed at the bottom of the IEC Objects dialog

box.
— IEC Objects
Variable Mapping Type
pstopleads % ETHERCAT_C @ 10DrvEtherCAT
Update
Sync Unit Assignment
EtherCAT IO Mapping
Status
Information
@ = Createnew variable "% =Map to existing variable
Bus cyde options
Bus cycle task ETHERCAT_C -
Q Note: The variables and types of mappings must be consistent.

6 Information

This dialog box displays the following information about the current module: name, vendor, group,
category, ID, and version.

General General:
Mame: EtherCAT Master

Function Code Vendor: 35 - Smart Software Solutions GmbH
Categories: Master

Update Type: 64
ID: 0000 0001

Sync Unit Assignment Version: 3.5.11.10

Description: EtherCAT Master. ..
EtherCAT IjO Mapping

Status

Information
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3.3.4 EtherCAT Slave Station

1 General Settings

The general settings interface of the EtherCAT slave station is as follows. It provides the basic settings of
the slave stations.

Address Additional

——
: -~
AutoInc Address [0 : Enable Expert Settings Ethercn't
EtherCAT Address |1001 : [] optional
Distributed Clock
Select DC DC-Synchron -
enable 1000 Sync Unit Cycle {ps)
Synco:
Enable Sync 0
@ SyncUnit Cycde |x1 - 1000 : Cycle Time {us)
i) User Defined 0 = shift Time (ps)
Syncl:
[7] Enable Sync 1
@ Sync Unit Cycle  |x 1 1000 : Cycle Time {ps)
User Defined 0 ~|  shift Time (us)
Startup checking Timeouts
Check Vendor ID
Fe dEnder SDO Access 4000 = ms
[] check Product ID
[[] check Revision Number I-=F 3000 | ™S
P-=5/5%-=0 9000 = ms
DC cyclic unit control: assign to local pc
[7] Cyelic unit [] Latch Unit 0 [] Lateh Unit 1
Watchdog
[] set multiplier (Reg. 16#400) 2498
[7] 5et PDI watchdog (Reg. 16%410) | 1000 = 100.00 ms
[] Set 5M watchdog (Reg. 165420) | 1000 = 100.00 ms
Identification
i@ Disabled
™ Configured Station Alias (ADO 0x0012) 1001
Bxplicit Device Identification (ADO 0x0134)
Data Word (2 Bytes) ADOD (hex) 16#0

Address

If automatic configuration mode in the master station editor is not enabled, the following options are
available:
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B Autolnc Address: indicates the automatically incremental address (16 bits), which is determined by
the physical topology location of the slave station. This address is used only when the EtherCAT is
started. The EtherCAT slave station address is allocated to the slave station at the corresponding
physical topology location by using the sequential addressing method.

During sequential addressing, according to the EtherCAT protocol, the Autolnc address of the slave
station is determined by its connection location in the physical topology network, and is represented by

a negative number. Sequential addressing sends the subframe, in which the Autolnc address is increased
by 1 every time the subframe passes a slave station. When the physical slave station receives the frame, it
determines whether the frame belongs to itself by checking whether the Autolnc address in the frame is 0.

This mechanism is called sequential addressing or automatically incremental addressing.

B EtherCAT Address: indicates the final address (formal address) of the slave station. It is assigned by
the master slave when the master station starts. This address is independent of the actual location on
network. The slave station address is irrelevant to the connection order on the network segment.

B Enable Expert Settings: If this option is enabled, the settings of distributed clock, auto check upon
startup, timeout, cycle unit control, and watchdog can be performed.

Distributed Clock
B If the enable option is selected, the distributed clock function is enabled.

B Sync Unit Cycle (us): If the distributed clock function is enabled, the syn unit cycle value is the same
as the cycle time of EtherCAT master station.

B Select DC: This option provides all distributed clock settings in the device description file, including
AutoRun, SM Event Synchron, DC Synchron. The options are described as follows:

No. Option Function
In this mode, the local control cycle is generated by a local timer interrupt. The cycle time is
1 AutoRun . . L . . .
determined by the master station. This is an optional function of the slave station.
Triggered by the data input or output event within the local cycle. The master station can
write the sending period of the procedure frames to the slave station, and the slave station
5 SM Event checks whether this cycle time is supported or optimizes the cycle time. This is an optional
Synchron function of the slave station. The synchronization is usually triggered by data output event.
If the slave station has only the data input event, the synchronization is triggered by data
input.

Triggered by the SYNC event within the local cycle. The master station must complete
3 | DCSynchron data frame sending before the SYNC event. Therefore, the master station clock must be
synchronized with the reference clock.

Indicates the slave station synchronization signal 0/1. The distributed clock control unit
SYNCO: (internal function of the EtherCAT dedicated communication chipset) of the slave station
4 can generate two synchronization signals: SYNC 0 and SYNC 1, which provide the interrupt
SYNCL: sign to the application layer programs of the slave station, or directly trigger the output
data update.

After this option is selected, SYNCO/SYNC1 synchronization signals are started.

Enable SYNC0: Sync Unit Cycle: If this option is selected, the synchronization cycle time of the slave station
Enable SYNC 1: |is the master cycle time x selected coefficient. The Cycle time (ps) field displays the current
cycle time.

B User Defined: If this option is selected, you can enter the desired cycle time in ps in the Cycle time (us)
field.

Diagnosis
This partis available only in the online mode.

B Current Status: displays the current communication state machine of the slave station. The possible
values include initialization, pre-operation, safe operation, operation, and BootStrap (not supported
by Inovance servo currently). If the status is running, the configuration of slave station is completed.
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Additional

Options: If a slave station device is set as optional, no error message is generated, so that the device
will not be included in the bus system. To enable this option, you must save a station address in the
slave station device. Therefore, define and write the station alias into E2PROM. In addition, this option
is effective only when Autoconfig Master/Slave in EtherCAT master station settings is selected and this

option is supported by the EtherCAT slave station.

Startup checking

By default, the system automatically checks the vendor ID or product ID after startup. If the IDs do
not match, the bus stops running and does not perform the subsequential operations. This avoids
downloading wrong configuration.

Timeouts

By default, the following operations are not defined as timeout. If you need to know whether the
operations exceed the specified time, set the time here:

B SDO Access: Timeout interval in EtherCATzwhich the service data object (SDO) of the EtherCAT master
station accesses the slave station.

| -> P: The communication state machine of slave station changes from initialization to pre-operation.

P->S/S->0: The communication state machine of slave station changes from pre-operation to safe
operation, or from safe operation to operation.

B DC cyclic unit control: Allocated to the local microprocessor to set the distributed clock options. This
function is completed in register 0x980 of the EtherCAT slave station. The possible values include

cyclic unit, latch unit 0, and latch unit 1.

Watchdog

B Set multiplier: Set the frequency multiplication ratio of the watchdog timer to determine the
minimum increment unit. The default value is 2498. The minimum increment unit is 100 ps.

B Set PID watchdog: If PDI watchdog is enabled, when the process data interface (PDI) communication
time of EtherCAT slave station exceeds the specified value, the watchdog is triggered.

B Set SM watchdog: If synchronization management (SM) watchdog is enabled, when the process data
communication time of EtherCAT slave station exceeds the specified value, the watchdog is triggered.

Slave Station Alias

The settings are effective only when Options is selected and the slave station supports alias address
(defined in the device description file). If the alias address of the slave station has been configured, the
slave station can normally run without the need of modifying the user program configuration when you
adjust its location on the physical topology network.

Note: After the alias address of slave station is changed, you must download the user program again to
make the alias effective. In addition, the aliases of some slave stations can take effect only after power
cycle. For details, see the slave station manuals.

B Disable: If this option is selected, the slave station will not detect the alias address.

B Configure Station Alias (ADO 0x0012): When this option is supported by the slave station and Options
is selected, the alias address can be written in online running state.

B Write into E2PROM: This option is available only in online mode. It writes the defined address into the
slave station E2PROM. If the slave station does not support this option, this option is invalid and the
slave station cannot work with the alias.

B Real Address: This column is available only in online ode. It displays the actual address of the slave

-03-



-94-

Chapter 3 Network Settings

station. It is used to check whether the E2PROM writing command is successful.
B Explicit Device Identification ADO(0X0134): Reserved.

B Data Word (2 Bytes): Reserved.

2 FMMU/Sync

If the autoconfig mode of the master station is not enabled, this dialog box is only provided by the
EtherCAT slave station configuration editor. It displays the slave station's fieldbus memory management
units (FMMUs) defined in the device description file and the synchronization manager (Sync). These
settings can be modified, for example, the communication between slave stations.

<
Q These are advanced settings, and are unnecessary for standard applications.
NOTE
FMMU

This tab configures the fieldbus memory management unit of the slave station used to process the
process data, including the logical address (Ph. Start Address) mapping to each physical address (Ph.
GlobStartAddr). You can add a new unit by clicking Add... or Edit... In the FMMU dialog box.

Sync Manager

This tab displays the synchronization manager of the slave station, including the synchronization manager
type (Mailbox In, Mailbox Out, Inputs, or Outputs), physical start address, access type, buffer, and physical
address to be accessed by the interrupt. In the synchronization manager editor, you can click Add or Edit
to add or modify synchronization management.

FMmML

@ add  -Edit J€Delete

GlobStartAddr Length/By... Start.. End.. Ph. Start Add... Ph. StartBit Flags
1602000000 20 0 7 1651100 0 WE
16%01000000 32 0 7 1651400 0 RE

Sync Manager

@ add  -Edit J€Delete

Start Address Length/Byte Flags Type
161000 128 16#00010026 (1WPE) Mailbox Out
16F1080 128 16#00010022 (1RPE) Mailbox In
161100 20 16#00010064 (3WPE) Qutputs
161400 32 16#00010020 (3RPE) Inputs
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3 Process Data

In the automated control system, application programs exchange data in two modes: time-critical and

non-time-critical. Time-critical means that the specified action must be completed within the specified
time window. If the action cannot be completed in the specified time window, the control is ineffective.
The procedure for periodically sending time-critical data is called PDO. Non-time-critical data does not
need to be periodically sent, and uses MailBox data communication SDO in EtherCAT.

The first row of process data is the PDO edit function key and displays PDO information, shown as follows:

General L '32.0
@ Add  Edit KDe\ete Collapse Display Al ~ Load Pdo PDO Assign PDO Config PDO Len ?:Eéii:; 20‘ ,
FMMU/Sync
5y InfOut Name Index SubIndex  Len Type Flag 5M
Process Data = Output  ChO RPDO Mapping parameter 0 16#1700 16#00 10.0 Editable 2
Qu... Ch0DO output command 16#7003 16201 2.0 UINT
Startup parameters(sD0) Ou... Cho latch function 16%7002 16201 20 LINT
Ou... Chi preset command value 16#7001 16#01 4.0 DINT
Online Ou... Ch0 encoder counter operation command ~ 16#7000 16#01 2.0 UINT
+ D Qutput  ChQ RPDO Mapping parameter 1 16#1701 16#00 120 F
CoE Online = Output  Ch1RPDO Mapping parameter 0 16#1710 1600 10.0 Editable 2
Ou... Ch1DO output command 16#7003 16302 2.0 UINT
ESC Regist Ou... Chllatch function 16#7002 16202 2.0 UINT
R Ou... Ch1presetcommand value 16#7001 16#02 4.0 DINT
TR . Ou... Chlencoder counter operation command 1637000 16302 2.0 UINT
S + ] output  Ch1RPDO Mapping parameter 1 1621711 16200 12.0 F
= Input Ch0 TPDO Mapping Parameter 16#1B00 16#00 16.0 Editable 3
TEnT Input Cho error code 1643200 16201 2.0 UINT
. Input ChO DO output status 16%600E 16701 2.0 UINT
Information Input Chi resetfexternal input status 1626001 16201 2.0 UINT
Input ChO pulse rate 16#6003 16#01 4.0 UDINT
Input ChO encoder present position 16#6002 16#01 4.0 DINT
Input ChO encoder counter status 16#6000 16#01 2.0 UINT
&[0 Input Ch0 touch probe pos value TPDO mappi... 16#1B01 16200 10.0 F
+-[] < Input Ch0 touch probe neg value TPDO mapp... 16#1B02 16#00 8.0 F
-0 Input Chi touch probe pos time stamp TPDO ... 16#1B03 16#00 16.0 F
w0 Input Cho touch probe pos time stamp TPDO ... 16¥1B04 16200 16.0 F
= Input Ch1TPDO Mapping Parameter 161610 1600 1.0 Editable 3
Input Chlerror code 16#3200 16402 2.0 UINT
Input Ch1DO output status 15#600E 16202 2.0 UINT
Input Chiresetfexternal input status 16#6001 16202 2.0 UINT
Input Ch1pulse rate 16#6003 16202 4.0 UDINT
Input Ch1encoder present position 16#6002 16402 4.0 DINT
=] - RN . . P — .

B Add: Adds PDO based on the PDO group attributes (only editable attributes). You can add one group
or multiple groups of data. To add multiple groups of data, press Ctrl+ and Shift+, and click the
desired groups. Note that the object dictionary indexes of the options to be added are correct. Note:
The number of PDOs to be added cannot exceeds the limitation described in the servo manual.

Edit: Edits the PDO option based on the PDO group attributes (only editable attributes).

B Delete: Deletes the PDO option based on the PDO group attributes (only editable attributes). You can
delete one or multiple options. To delete multiple options, press Ctrl+ and Shift+, click the desired
groups, and click Delete. Or right-click the selected options and choose Delete from the shortcut
menu.

Collapse: Collapses all PDO groups.

Filter: Includes the display all, display output PDO, display input PDO, display all, display input and
output PDO, display output PDO, display only output PDO, display input PDO, and display only input
PDO group functions.

B Load PDO: The PDO group data of slave station can be uploaded to the programming software only
when the slave station is running.

B PDO Assign: After this option is selected, click the System Parameters Options in the Startup
Parameters interface. Then the input and output PDO group assignment information is added to the
startup parameter group, shown as follows:
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General

FMMUj/Sync

Process Data

@ add

Edit Delete

* Movelp & MoveDown DownloadAll(SDO) CancelalDownload(SD0) [+] DisplaySystemParameter

Line

Startup parameters(sDO}

Online

CoE Online

Serva Function Code
EtherCAT I/0 Mapping
Status

Information

@

Index:Subindex  Name

16=1C12: 16200
16=1C13:16200
16=1C12:16201
16=1C12: 16200
16=1C13:16201
16#1C13:15200
1626080: 16500

dear pdo 1C12

dear pdo 1C13

download pdo 1C12:1index
download pdo 1C12 count
download pdo 1C13:1index
download pdo 1C13 count
Meodes of operation

Value

Bitlength

IsDownload  Abort if error

Jump to line if err...

Next line

Comment

Modes of operation

B PDO Config: Select PDO configuration and click the System Parameters Options on the Startup
Parameters interface. Then the input and output PDO group information is added to the startup
parameter group, as show below:

General

FMMU/Sync

Process Data

Startup parameters(SDO)

Online

CoE Online

Servo Function Code
EtherCAT 1/O Mapping
Status

Information

B PDO Len: The data size includes the total input and output PDO length.

4 Startup Parameters

@Add  CEdit J{Delete # MoveUp & Move Down DownloadAll(SDO) CancelAlDe (D0) [+] Di
Line Index:Subindex  Name Value Bitlength IsDownload Abortif error Jump to line if err.. Next line Comment

C12:16#00  dear pdo 1C12 0 ] 0
2 16¥1C13:16%00  dear pdo 1C13 0 8 0
- 3 16#1C12:16%01  download pdo 1C12:1index | 5889 16 0
4 16£1C12:16#00  download pdo 1C12 count 1 3 0
5 16¥1C13:16%01  download pdo 1C13:1index | 6913 16 0
- 6 C13:16%00  download pdo 1C13 count 1 ] 0
7 dear pdo 1600 0 3 0
8 download pdo 1600:1entry | 1614807056 32 0
-9 download pdo 1600:2entry | 161850816 32 0
10 download pdo 1600:3 entry 32 0
1n . download pdo 1600 count 3 8 0
12 16%1A0 dear pdo 1400 0 ] 0
13 16%1A00: download pdo 1400:1entry | 1614872592 32 0
14 16%1A00:16¥02  downlosd pdo 1A00:2entry | 1617166368 32 0
15 16%1A00:16#03 1622735912 32 0
16 16%1AD0:16#04  download pdo 1400:4entry | 1622802464 32 0
17 6¥1A00:16%05  download pdo 1A00:Sentry | 1622933536 32 0
18 ADD:16%06  download peo 1 1614741520 32 0
19 16%1A00:16#07  download pdo 1400:7 162713337 32 0
0 16¥1A00:16%00  download pdo 1400 count 7 8 0

- 21 16#6060: 1600 Modes of operation 8 8 O (] 0 Modes of operation

The startup parameters can be transmitted to the slave station through the service data object (SDO). The
startup parameters include the basic configuration parameters used for the startup of the slave station.
The interface is as follows:

General

FMMU/Sync

Process Data

Startup parameters(SDO)

Online

CaE Online

ESC Register

EtherCAT /0 Mapping

Status

Information

@add  CEdt JfDelte & MoveUp & MoveDown DownloadAll(SDO) CancelAlDownload(spo) [ Di
Line Index:Subindex  MName Value Bitlength  IsDownload Abort if error  Jump to line if err.. Nextline Comment
~1  16%3100:16200  Counter type 3451 16 [} O 0 Counter type
2 16#3103: 16501 Ch0 maximum counter value 2880000 32 O O 1] ChO maximum counter value
-3 16#3103: 16502 Ch1maximum counter value 288000 32 O O 1] Ch1maximum counter value
4 16#3104: 16501 Ch@ minimum countter value 0 32 O O 1] Ch0 minimum counter value
-5 16#3104: 16502 Ch1 minimum countter value 0 32 O O 1] Ch1 minimum counter value
6 16%3105:16¥01  CHO external input function selection 513 32 O 0O [ CHO external input function sel
7 16%3105:16¥02  CH1external input function selection 513 32 O 0O [ CH1 external input function sel
8 16#3106: 16¥00 External input polarity selection 0 16 O O 0 External input polarity selectior|
3 16¥3107:16¥01  Cho external output function selection 513 32 O O 0 Cho extemal output function s|
10 16#3107:16%02  Chiextemal output function selection 513 32 O O o Chi extemal cutput function s|
11 16#3108:16%00  Extsmal output polarity selection 0 16 O O o External output polarity selecti
12 16#3102:16%01 Cho filter 4 16 O O o Chi filker
13 16#3102:16%02 Chi filter 4 16 O O o Chi filter
14 16230A:16201  ChO pluse rate test time ] 16 0 [m] 0 Chi pluse rate test time
~ 15 16%310A:16202  Chipluse rate test time ] 16 0 [m] 0 Chi pluse rate test time

B Add: Adds an SDO project to the startup parameter list. The pop-up object dictionary dialog box is as

follows:
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( Select item from chject directory R —

Index:Subindex Mame Flags Type Default it

+ - 16#1600: 1500 1st receive PDO Mapping RW USINT

+- 16#1A00: 1600 1st transmit PDO Mapping RW USINT =

+- 16F1C12: 16500 RxPDO assign RO USINT

+- 16#1C13: 16500 TxPDO assign RO USINT

+ - 1671C32:1 1600 SM output parameter RO USINT

+- 16#1C33: 16500 SMinput parameter RO USINT

+ 16%2000: 16200 Servo Motor Parameters RO USINT

+o 16+#2001:16500 Servo Drive Parameters RO USINT

+ o 1672002: 1600 Basic control RO USINT

+- 16#2003: 15600 Input Terminal Parameters RO USINT

+ - 1622004 1600 Cutput terminal Parameters RO USINT

+- 16#2005:16200 Position Control Parameters RO USINT

+ - 15#2006: 1600 Speed control RO USINT

+ 1672007 16=00 Torque contral RO USINT i
Name:
Index: 16% 0 : Bitlength: B s
SubIndex: 162 [0 = Value: |0 =

[[] Byte Array

Before adding the SDO, you can modify its parameters below the edit bar, including the index, sub-index,
bit length, and value, to form a new startup parameter. To add multiple groups of startup parameters, you
can press Ctrl+ and Shift+, and click multiple groups of startup parameters.

B Edit: Edits the options. The read-only options cannot be edited, such as system parameters.

B Delete: Deletes the options. To delete multiple groups of startup parameters, press Ctrl+ and Shift+,
click multiple groups of startup parameters, and click Del or press the Del key.

B Move Up, move Down

The SDO list order (from top to bottom) indicates the order in which the startup parameters are
transmitted to module. By clicking the Move Up and Move Down buttons, you can change the
parameter transmission order.

B DownLoadAll, CancelAllDownload

After SDO is downloaded, you do not need to download it again. By clicking CancelAllDownload
(system parameters cannot be canceled), you can cancel the attribute download. You can also select
some attributes to be downloaded. By clicking DownLoadAll, you can download all attributes.

B DisplaySystemParameter

After you select PDO distribution and PDO configuration, the parameters added to SDO are only for
comparison.

B To edit the Value and Comment columns of SDO, press Space or click the blank space.

If an error occurs in SDO transmission, the following operations are supported:

ZO 1) Abortif error: If an error is detected, SDO transmission is stopped.

NOTE 2) Jump to line if error: If an error is detected, SDO transmission skips to the line of which the line
number is specified. (Line number is displayed in the line column.)

-97-



Chapter 3 Network Settings

& Add * Edit “De\ete # Movellp § MoveDown |DownLoadAll(SDO) | CancelAlDownload(SDO) || DisplaySystemParameter

Line Index:Subindex  Name Value Bitlength  IsDownload Abortif error  Jump to line if err.. Nextline Comment
i 16#6060: 16200 Modes of operation 8 8 F Modes of operation
2 16#6098: 16200 Homing method 2% 8 O 0
3 1656099: 16301 Speed during search for switch 10485760 32 O O 0
4 16%6094: 16200 Homing acceleration 104857600 32 O O 0
5 1626099: 16202 Speed during search for zero 2097152 32 O O 0
[ 1622005:16224  Time of home searching 50000 5 O O 0
7 16260E0: 16200 Pasitive torgue limit value 5000 5 O O 0
3 16260E 12 16200 MNegative torque limit value 5000 16 O O 0
3 16#607F: 16200 Max profile velocity 104357600 32 O O 0

Figure 3-28 Error handling

5 Slot Configuration

B Slot configuration supports the slave stations in compliance with ETG5001.1. It is used to configure
the modules or functions.

As shown in the following figure, the current mode is CSP_CSV:

General

SlotMame Current Module Optional Module jin] Description

FNLSyne e e ‘elesP [16#00219800 | CydicSynchronousPositon |
C5P_1 CsP

Process Data csp_2 csp << Change
C5P_3 CsP

Startup parameters{SDO)

slots

CoE Online

EtherCAT If0 Mapping

Status Down SlotsConfig

Information

The following modes are available:

No. Mode Description
1 CSP Cyclic Synchronous Position
2 PP Profile Position
3 Csv Cyclic Synchronous Velocity
4 PV Profile Velocity
5 CST Cyclic Synchronous
6 PT Profile Torque

If the location mode does not meet requirements, change it to another mode, for example, CST
synchronization torque.

The default CSP/CSV is applicable to most application scenarios. If the field drive axis needs to use
synchronization location and synchronization torque, select CSP/CST.

y @ Change: switches to a different mode.
@ Delete: deletes the current mode.
NOTE @ To change the mode to another mode, delete the current slot mode.
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After the CSP_CSV mode is changed to the CST mode the process data and I/0 mapping are also changed:

Before the change to CST:

= Output  Outputs 15+%1600 1600 7.0 Editable 2
CSP Target position 1656074 1600 4.0 DIMT
CSP Modes of Operation 16#6060 1600 1.0 SINT
CSP ControlWord 1656040 16500 2.0 UIMT

= Outputs 16#1610 16700 7.0 Editable 2
CSP_1Target position 16565874 1600 4.0 DIMT
CSP_1 Modes of Qperation 16#6860 1600 1.0 SINT
CSP_1 ControlWwaord 16565840 1600 2.0 UIMT

= Outputs 16#1620 16700 7.0 Editable 2
CSP_2 Target position 1657074 1600 4.0 DIMT
CSP_2 Modes of Qperation 1657060 1600 1.0 SINT
CSP_2 ControlWwaord 1657040 1600 2.0 UIMT

= Outputs 16#1630 16700 7.0 Editable 2
CSP_3 Target position 1657874 1600 4.0 DIMT
CSP_3 Modes of Qperation 167260 1600 1.0 SINT
CSP_3 ControlWwaord 1657540 16500 2.0 UIMT

E Input Inputs 16 1A00 16700 210 Editable 3

Input CSP Digital inputs 16560FD 1600 4.0 UDINT

Input CSF Following error actual value 16#60F4 1600 4.0 DIMT
Input CSP Actualvelocity 16#6060C 1600 4.0 DIMT
Input CSF Position actual value 166064 1600 4.0 DIMT
Input CSP Modes of Operation Display 16%6051 16200 1.0 SINT
Input CSP StatusWord 166041 16700 2.0 UINT
Input CSP Error code 16#603F 1600 2.0 UIMT

= Input Inputs 16%1A10 16700 210 Editable 3

Input CSP_1Digital inputs 16%68FD 16200 4.0 UDINT

Input CSP_1 Following error actual value 16#68F4 1600 4.0 DIMT

After the change to CST:

Devices -3 x [ Device % Network Configuration @ Device Diagnosis ¥ Hardware Configuration [ ETHERCAT 7 svs2om x
=5 unotedzz ~
3 General s .
[ Device (aMB00-CPU 1605TR/TH) @Add  “Edit Y Delete Collapse Display All = Load Pdo PDO Assign [F] PDO Config PDO Len OUtBYLei800
@, Device Diagnosis In(Byte): 30.0
Process Data
=92 Network Configuration Infout Name Indesx Sublndex  Len Type Flag sm
4 EthercaT Config Startup parameters(SDO) = Output  Outputs 1621600 16200 4.0 Editable 2
B LocaiBus Config Ou... CSTTarget torque 166071 16200 20 INT
7] = Ou... CSTC 1626040 16500 2.0 UINT
S slots
Bl PLCLogic = Outputs 1521610 16200 13.0 Editzble 2
= 1} Application @rn Ou... CSP_CSV_1Target velocity 16268FF 16200 4.0 DINT
@) Library Manager Qu... CSP_CSV_1Touch probe function 16526888 16200 2.0 UINT
PLC_PRG (PRG) —— Gu... CSP_CSV_1 Target position 1646874 16%00 40 DINT
& Task Confy Ou... C5P_CSV_1Modes of Operation 1656360 16500 10 SINT
;‘f Gonfiguration N Ou... CSP_CSV_1 Controlword 1656840 16500 20 umT
=& ETHERCAT TETRTTE = Output  Outputs 1621620 16200 13.0 Ecitable 2
5] ETHERCAT EtherCAT Task cares Function Cod Ou... CSP_CSV_2Target veladty 16=70FF 16200 40 DINT
= £ MarTask erve Function Code ©Ou... CSP_CSV_2 Touch probe function 1647088 16400 20 UINT
&) pic _pra Ou... CSP_CSV_2 Target position 1657074 16300 4.0 DINT
N -~ eI D Ou... CSP_CSV_2Modes of Operation 1657060 16500 10 ST
SoftiMotion General Axis Pool [Z] " ou.. cspcsv_2 Controlw Je=7040 Je=00 o i
B +1GH_SPEED_IO (High Spesd IO Moduls) fmnz - Input  Inputs 1641400 16500 18.0 Ecitable 3
=[] ETHERCAT (EtherCAT Master) ormation Input CST Digital inputs 16#60FD 16500 40 UBINT
Input CST Torque actusl value 1656077 16200 20 mT
= (i svs2oN (sv820_3Axis_v3.00
@ EEER =) Input CST Actualvelocity 1626086C 16500 a0 bmT
B asis (anis) Input CST Pesition actual value 1676054 16500 40 DINT
EdsP Axis_1 (avis) Input CST StatusWord 166041 1600 2.0 UmNT
B9 axis_2 (axis) Input CST Error code 162603F 16200 2.0 UINT
= “tmput  Inputs 1651A10 1600 E) Editsble 3
Input CSP_CSV_1Digital inputs 18283FD 16200 4.0 UDINT
Input CSP_CSV_1Following error actual value  16%68F4 16500 40 DINT
Input CSP_CSV_1Touch probe pos2pos value  16#688C 16%00 40 DINT
Input CSP_CSV_1Touch probe pos1pos value  16¥686A 16500 4.0 oINT
Input CSP_CSV_1Touch probe status 1626859 16200 2.0 UINT
Input CSP_CSV_1 Actualvelodty 182886C 16200 4.0 DINT
Input CSP_CSV_1 Position actual valus 1646854 16%00 40 DINT
Input CSP_CSV_1Modes of Operation Display  16#6861 16500 10 SINT
Input CSP_CSV_1 Statusword 1626841 16200 20 umT
Input CSP_CSV_1Error code 162683F 16200 2.0 UINT
T, F - mput  Inputs 1651420 16500 30 Editzble 3
T Input CSP_CSV_2 Digital inputs 16470FD 16%00 40 UDINT
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B Download slot configuration: After the module is configured, the configured slot information needs to
be downloaded to the device. After this option is selected, the following parameters are added to the
startup parameters:

Feg CEdit J€Delete & MoveUp & MoveDown DownloadAll(SDC) CancelAlD 00) [ | Displaysy: ameter
Process Dota Line Index:Subindex  Name Value Bitlength  IsDownload Abortif error Jumpto line if err.. Nextline Comment
19 16%609A:16%00  Homing acceleration 1000000 32 O ] 0
Startup parameters(SD0) 20 16#6093:16%02  Speed during search for zero 20000 32 O O 0
21 16%310A:16%01  Time of home searching 50000 16 O ] 0
S 22 162607F:16200  Max profie velodty 1000000 n O O 0
o 23 16%6898:16%00 Homing method % 8 O O 0
24 1656899:16201 Speed during search for switch 100000 32 O ] 0
CoE Online 25 16%689A:16#00  Homing acceleration 1000000 32 O (] 0
26 16%6899:16%02  Speed during search for zero 20000 32 O ] 0
B Rchiplaeing 27 16%310A:16#02  Time of home searching 50000 16 O O 0
Status 2B 16%687F:16%00 Max profile velodty 1000000 32 O O 0
20 16%7098:1600 Haming method % 8 O O 0
Information 30 16%7099:16%01  Speed during search for switch 100000 32 O O 0
31 16%709A:16#00  Homing acceleration 1000000 32 O O 0
32 16%7099:16%02  Speed during search for zero 20000 2 O O 0
33 16%310A:16#03  Time of home searching 50000 16 O O 0
34 16ET0TF: 16500 Max profile velodity 1000000 32 O ] 0
35 16£7808:1600 Haming method 2% 8 O O 0
36 16%7899:16%01 Speed during search for switch 100000 32 O ] 0
37 16#780A:16#00  Homing acceleration 1000000 32 O O 0
38 16%7899:16%02  Speed during search for zero 20000 32 O ] 0
39 16%310A:16204  Time of home searching 50000 16 O O 0
Q0 Max profile velodty 1000000 32 O O 0
4 dear slot cfg 0xf030 entries 0 8 0
G download slot cfg 0xf030 entry 2201600 32 0 ) @
43 download slot cfg 0xf030 entry 32 0
4 donnload slot 32 0
45 donnlozd slof ¥ 0 32 0
= dannload slot cfg Oxf030 ) B s o) @

1 -indicates the mode ID of the current module.

2 - indicates the number of modes of the module to be downloaded.

6 Online

You can use the slave station online editor only after logging in to the . This interface is used to switch
the slave station state machine manually, read/write the E2PROM of the slave station, perform FoE
upload/download, and slave station firmware upgrade.

State Machine
Init Bootstrap
Current state:

Pre-Op safe-0Op

Requested state:
ClearError

FoE

Download... Upload...

E2PROM access
Write EZPROM... ] [ Read EZPROM... ] [ Write EZPROM XML

EtherCAT state machine coordinates the status of master and slave stations during initialization and
running, shown as follows:
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EtherCAT status conversion order: initialization -> pre-operation -> safe operation -> operation.

Status changing process:

Initialization, pre-operation, safe operation, operation, and clear error
EtherCAT file access

To transmit firmware file to the slave station for firmware upgrade, click Bootstrap to convert the slave
station into Bootstrap mode.

By clicking the corresponding button, you can download and upload the firmware file. Then a save or
firmware file selection dialog box is displayed. File is transmitted by using character string and password.
The information is provided by the slave station, and recorded in the data table of the slave station. During
firmware upgrade, do not power off the device or switch status. Perform the operations after the upgrade
is complete.

E2PROM Access

Slave station configuration can be read from E2PROM and written into E2PROM. Similar to firmware file
transmission, this operation also displays a file save or open dialog box.

You can run the write E2PROM XML command to write the slave station configuration to the device
through an XML file. This command is valid only when the XML file contains configuration data (in
configuration data part).

Clear errors

When the current status has an error, click this button to clear the error.
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7 Online COE
The online COE values can be read only when the bus is normal and you have logged in to the PLC, shown
as follows:
#eRead this page [[] Auto Update @ Offline from ESI file Online from device

Index:Subindex Mame Flags Type Value
16#1000: 1600 Device type RO UDIMT
15%1001: 1600 Error Register RO USIMNT
16#1008: 1600 Device name RO STRIMNG(31)
16#1009; 16300 Hardware version RO STRING(4)
16#100A: 16500 Software version RO STRIMG(4)

+ - 16#1018: 15500 Identity RO USINT

+ - 16#F1600: 16500 1st receive PDO Mapping R LSIMNT

+- 16#1701: 1600 258th receive PDO Mapping RO USINT

+ - 16#F1702: 16500 259th receive PDO Mapping RO USIMNT

+ - 16#1703: 1600 260th receive PDO Mapping RO USINT

+- 161704 16500 261th receive PDO Mapping RO USIMNT

+ - 16#1705:16%00 262th receive PDO Mapping RO USINT

+ - 16#1A00: 16700 1st transmit PDO Mapping R USINT

+- 16#1B01: 1600 25&th transmit PDO Mapping RO USINT

+ - 16#1B02: 16500 259th transmit PDO Mapping RO USINT

+- 16#1B03: 1500 260th transmit PDO Mapping RO USIMNT

+ - 16#1B04: 1600 261th transmit PDO Mapping RO USINT

+- 16F1C00:16=00 Sync manager type RO USIMNT

+ - 16#F1C12:16500 RxPDO assign RO USINT

+- 16#1C13: 16700 T=PDO assign RO USINT

+ - 16F1C32: 16500 SM output parameter RO LISINT

+o 16F1C33:16500 5M input parameter RO LSINT

8 EOE Settings

Settings

[] virtual Ethernet Port
Virtual MAC Id: Q0-00-00-00-00-00
@) Switch Port IP Port

IP Settings
IP Address: o . o0 . 0 . O
Subnet Mask a . o0 . 0 . 0
Default Gateway: o . o0 . 0 . 0
DMNS Server: a . o . 0o . 0
DMS Mame: SVB20M

Ethernet over EtherCAT allows any Ethernet device to connect to the EtherCAT through a conversion
terminal, without affecting the instantaneity of EtherCAT. Similar to popular Internet protocols (such as
TCP/IP, VPN, and PPPoE(DSL)), Ethernet frames are transmitted using the EtherCAT protocol. This allows
the standard network devices to connect to the terminals, such as printer and PC, through switches.

For the slave stations supporting Ethernet over EtherCAT (EOE), you can configure communication
function. The previous dialog box is available only when the device supports Ethernet over EtherCAT:

B Virtual Ethernet Port: Enables the EOE function for the slave station. If this option is activated, a
special virtual MAC address must be specified.

B Switch Port: Uses this device as an IP port. The Ethernet communication parameters must be set.
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IP Settings: Uses this device as an IP port. The Ethernet communication parameters must be set.

The Ethernet communication parameters must be set based on the virtual Ethernet adapter parameters.
Four bytes are assigned to each of IP Address, Subnet Mask, and Default Gateway to identify the slave
station on the network. When you place the cursor on the edit area, you can modify the default settings.

2

NOTE

B DNS Server: IP address of the DNS server.

B DNS Name: DNS server name.

9 Servo Function Codes

10

The IP port must be in the same network segment as the virtual Ethernet adapter. For example, if the
Ethernet adapter's IP address is 192.168.1.1 and subnet mask is 255.255.255.0, the IP port must be
within the range from 192.168.1.2 to 192.168.1.254.

Function codes refer to the vendor-specific parameters of Inovance servo products. On the Function
Code tab of the slave station, you can read, write, import, and export vendor-specific parameters for

commissioning and maintenance, as shown in the following figure:

=)~ Funcition Code Groups
=) Axis

00 Servo Motor Paramete:

HO1 Serve Drive Parameters
HO2 Basic control

HO3 Input Terminal Parameters
HO4 Output terminal Parameters
HOS Position Control Parameters

... HOS Speed control

... HD7 Torque control

- HD8 Gain Parameters

- HDS Auto-adjusting Parameters

HOA Error an d Protection Parameter
HOB Display Parameters

HOC Communication

HOD Auxdliary Function Parameters
HOF Closed Loop Function

H17 VDI VDO

H30 Servo Related Variables Read via 1
H31 Servo Related Variables Set via Cc
H3F Manufacturor Error code

& select All & Select Page

E3Read E3wWrite [HExport EdImport

FunCode

=[] @¥Hoo
[ & Hoo-00
[ &2 Hoo-02
[ 4 Hoo-04
[ @@ Hoo-05

Mame

Servo Motor Para...
Motor SN

Customized motor ...

Encoder Version
Bus motor SN

|

|

|

|

B Export: Exports the selected function codes.
B Import: Imports function codes.

ESC Register

Currentvalue

write

Select All: Selects all servo function codes or cancels all selections.

Select Page: Selects all or cancels all selections on the current page.

Defaultvalue

14000
o
o
o

Range

0-65535
0-65535
0-65535
0-65535

Read: Read only when the slave station is in operation state and the project attribute is read.

Access

R
RO
RO
RO

Write: Written only when the slave station is in operation state and the project attribute is write.

The ESC register is available only when the Enable Expert Settings option is selected. It is used to read
the ESC chipset register address in advanced commissioning, shown as follows:
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Selectall Cancleall Read Write Export Import

Selected Address  Value  Write Value Flags  Length(Byte)  Description
] 1620000 R 2 Revision/Type
FI 1620002 R 2 Build
O 1620004 R 2 SM/FMMU channels
Fl 1620006 R 2 Ports Config/DPRAM Size
FI 160008 R 2 Features
FI 16£0010 R 2 Configured Station Address
FI 16#0012 R 2 Configured Station Alias
FI 16£0020 RW 2 Reaqister Write Protection/Enable
FI 1620030 R 2 ESC Write Protection/Enable
|:| 160040 RW 1 ESC Reset ECAT
|:| 16#0041 R 1 ESC Reset PDI
O 16%0100 RwW 2 ESC DL Control_L
D 160102 R 2 ESC DL Control_H
D 160108 R 2 Physical RW offset
D 1670110 R 2 ESC DL Status
D 160120 RW 2 AL Control
|:| 160130 R 2 AL Status
|:| 16#0134 R 2 AL Status Code
[l 160140 R 1 PDI Control
] 150141 R 1 ESC Config
D 16%0150 R 2 PDI Config_1
] 1620152 R 2 PDI Config_2

SelectAll: Selects all items.

CancelAll: Cancels all selections.

Read: Reads option values in operation state.

Write: Writes the values carrying write attributes in operation state.
Export: Exports the selected items in XML format.

Import: Imports a valid XML file. Only the exported XML items are displayed.

Shortcut menu: Implements conversion among hexadecimal, decimal, and binary formats.

11 EtherCAT I/O Mapping

EtherCAT I/O Mapping is a tab in EtherCAT slave station configuration editor, in which the ETCSlave
instance (variable) and 1/0 variable defined by slave station are specified for EtherCAT 1/0. Therefore, the
EtherCAT slave station connected to the PLC can be controlled by user program.

For the description of mapping, see I/O Mapping.

The automatically created slave station instance is displayed in IEC Objects at the bottom of the dialog
box.
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General IEC Objects
Variable Mapping Type
Sync Unit Assignment @ ETHERCAT £ ICDrvEtherCAT

EtherCAT I/O Mapping

Status

Infarmation

e
Note: The variables and types of mappings must be consistent.

NOTE

12 Status

This configuration editor is used to configure the EtherCAT slave station, including the NIC and internal
bus system status information (such as startup and stop), and diagnosis information of the specified

device.

13 Information

This dialog box is provided in EtherCAT master or slave station configuration. The configuration of a
module includes: Name, Vendor, Categories, Version, Type, Order ID, Description, and Image.

3.3.5 CiA402

After adding a servo slave station, double-click an axis. The axis configuration interface is displayed. The
following is the description of the options on the axis configuration interface from top to bottom.

1 General Setting

Axis general settings include virtual axis and physical axis. The definitions are as follows:

Type

Function

Virtual
mode

Virtual mode means the operation without physical servo or motor. It obtains desired parameters by
simulated operation. This mode is not affected by external environment.

Physical
mode

Physical mode means the operation with servo and motor. Some parameters can be obtained only in
physical axis mode, for example, online COE. This mode may be affected by external environment, for
example, the trace operation.

-105-



-106-

Chapter 3 Network Settings

Settings of virtual and physical axes

General Setting

scaling

Axis type and Lir@
@j‘u‘ir‘cual mode™ software limits ®«‘elocit}r ramp type

[[] Activate ~ Negative 0.0 pulse @ Trapozoid
Homing Setting ) sin?
) Modulo Positive 1000.0 pulse
Mapping/Other Setting ) Quadratic
o @oftware error reaction Quadratic(smoath)
Commissioning -
e e @.0 Einite Deceleration 0 pulsess:
_Drive_ETC_Generic B i A
Yo dentlflcatlon
Max Distance 0 pulse o 0
Status
Information @ CNC Dynamic limits @’osition lag supervision
Vel © pulsefs Acc :pulsefs?  Dec :pulse/s?  Jerk © pulse/ss Deactivated v
30 1000 1000 10000 Lag limit: |10 pulse
Settings of modulo and finite modes
Axis type and Limits
[ wirtual modE@b‘lDdulo settings Velocity ramp type
@ Trapozoid
Modulo value: 300.0 pulse ) p
) sin?
@ Modulo
) Quadratic
Software error reaction ) Quadratic{smooth)
Einite Deceleration 0 pulsess?
Identification
Iax Distance 0 pulse o 0

CMC Dynamic limits

Paosition lag supervision

Vel @ pulse/s Acc :pulsefs?  Dec :pulsess? Jerk : pulse/s® Deactivated -
30 1000 1000 10000 Lag limit: |1.0 pulse
The functions in the figure are as follows:
No. Name Function
. If this option is selected, the virtual axis mode is used; otherwise, the physical axis mode is
1 | Virtual mode
used.
. Modulo mode: Axis locations are added or reduced in modulo way.
2 | Axistype o . . o o
Finite mode: Axis locations are added or reduced within a specified range.
3 Software After this option is selected, the negative and positive location limits on axis are applied to the
limits modulo mode.
It is relevant to software limits, and is effective only when the software limits function is
Software error . L . . . L
4 reaction enabled. After this option is selected, if the axis location exceeds the software limit, the
software reacts in response to the error. That is, it decelerates to the maximum distance.
It applies to the finite mode to limit the finite cycle. This parameter is associated with the
Command pulse count per motor rotation parameter on the Scaling interface, the homing
5 Modulo parameters on the Homing Setting interface, the Maximum Velocity parameter on the
settings Mapping/Other Setting interface. When setting this parameter, note the associated parameter
settings. If the associated parameter settings do not match this parameter, the error will be
prompted and the correct parameter values will be displayed.
CNC Dynamic . . . .
6 |, . y Applied to the settings of CNC function axis.
limits
Velocity ramp . . .
7 type Applied to the axis velocity change track.




Chapter 3 Network Settings

No. Name

Function

8 | Identification | Axis's external ID.

Position lag
supervision

Axis operation mode when the position lags.

The following figure shows the axis operation in modulo mode after the servo starts, including the

real-time position, velocity, accelerated velocity, torque, and communication status. The error information

can be displayed.

Axis type and Limits

virtual mode — Software limits
Activate  Megative
Modulo Poszitive
software error reaction
(@ Einite Deceleration

Max Distance

CMC Dynamic limits

Velocity ramp type
0.0 pulse (@ Trapozoid
sin?
1000.0( pulse
Quadratic

Quadratic(smoath)

=

pulse/s?
Identification

pulse o o

=

Position lag supervision

Wel : pulsess Acc :pulse/s®  Dec :pulse/s®  Jerk: pulse/ss Deactivated
30 1000 1000 1o Lag limit:  |1.0 pulse
Cnline
Variable set Value Actual Status: |SMC_AXIS_STATE.power_off
Value
m 0.00 0.00 | communication: Operational (100)
Velocity 0.00 0.00
Acceleration 0.00 0.00
Torque 0.00 0.00 Errors
Axis Error:
FB Error:

5MC_ERRCR.SMC_MO_ERROR

UiDriverinterfaceError:
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2 Scaling

This interface is used to calculate the number of pulse by setting the related parameters.

Unitin application
@ @ pulse ) mm ) um ) nm () degree (0 inch

Travel Distance
Invert Direction
@ Command pulse count per motor rotation

8 Do not use gearbox
Work travel distance per motor rotation

Reference: Unit conversion formula

Command pulse count per moter rotation [CINT]

MNumber of pulses [pulse] =
Work travel distance per motor rotation [LREAL]

[ Use gearbox
@ Work travel distance per work rotation

(Please refer to the Modulo value in General Setting if the Axis type is Modulo mode)

Numerator of the gear ratic (the number of teeth (5) in the following picture)

Denominator of the gear ratio (the number of teeth (4) in the following picture)

The Axis type is Linear mode

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT]

16#100000 pulse/rev

1 pulse/rev

* Travel distance [Unit in application]

1 pulse/rev

MNumerator of the gear ratic [DINT]

MNumber of pulses [pulse] =
Weork travel distance per work rotation [LREAL]

M: Motor , W: Work

The Axis type is Module mede

Reference: Unit conversion formula

Command pulse count per motor rotation [DIN
Mumber of pulses [pulse] = P P [omm

DCenominator of the gear ratio [DINT]

MNumerator of the gear ratic [DINT]

Work travel distance per work rotation [LREAL]

M: Motor , W: Work

1)

Denominater of the gear ratic [DINT]

* Travel distance [Unitin application]

* Travel distance [Unitin application]
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The options and functions in the previous figure are as follows:

No. Name Function

Unitin Sets the length unit according to your requirement. After the unit is selected, the unit
1 o settings in axis general settings, scaling, homing settings, and mapping/other settings
application
modules are also changed.

2 Invert Direction | Enables the axis to run in the invert direction.

Command pulse

Sets the encoder resolution ratio of the motor, namely, the number of pulses required for
3 count per motor

a motor rotation. The default value is 1048576 (Inovance 20-bit encoder).

cycle
Sets the work travel distance per motor rotation according to the device situation. Work
4 Do not use travel distance per work rotation: travel distance (unit in application) of the table (such
gearbox as belt pulley, gear, and reducer) from the end of machinery per rotation. The number of

pulses can be calculated by referencing the unit conversion formula.

Sets the work travel distance, numerator of gear ratio, and denominator of gear ratio per
motor rotation according to the device situation. Work travel distance per work rotation:
travel distance (unit in application) of the table from the end of machinery per rotation;
5 | Use gearbox numerator of gear ratio: number of teeth of the table; denominator of gear ratio: number
of teeth of gear. The number of pulses can be calculated based on the axis type selected
in axis basic settings and the corresponding reference unit. Note: The denominator and

numerator of gear ratio can be scaled up and down by ratio.

Application Example

1) The motor directly drives the screw rod to move, and the motor moves 10 mm per circle around the
screw rod. The motor is IS620N incremental motor (20-bit encoder resolution ratio) of Inovance. The
configuration is as follows:

Unit in application

) pulse @ mm ~um nm ) degree ~linch

Travel Distance

[ Invert Direction

Command pulse count per motor rotation 16#100000 pulsefrev

@ Do not use gearbox

Work travel distance per motor rotation 1[1 oy rev

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT]
Mumber of pulses [pulse] = * Travel distance [Unit in application]
Work travel distance per motor rotation [LREAL]

2) The motors are connected by driving turnplate. The reduction gear ratio between motor and
turnplate is 30:1. (If the number of motor gear teeth is 1, the number of table teeth is 30. That is, when
the work gear rotates 1 round, the motor gear rotates 30 rounds.) The travel distance of turnplate is
0-360 degree. The motor is the IS620N absolute motor (23-bit encoder resolution ratio) of Inovance.
The configuration is as follows:
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Unit in application

) pulse @ mm @ um @ nm @ degree | () inch

Travel Distance

[7] Invert Direction

Command pulse count per motor rotation 16=800000 pulse/rev

i) Do not use gearbox

Work travel distance per motor rotation 10 degree/rev

Reference: Unit conversion formula

Command pulse count per metor rotation [DIMNT)
Mumber of pulses [pulse] = * Travel distance [Unit in application]

Work travel distance per motor rotation [LREAL]

@ Use gearbox
Work travel distance per work rotation 1 degree/rev

[Please refer to the Modulo value in General Setting if the Axis type is Modulo modg)

Mumerator of the gear ratio (the number of teeth (5] in the following picture) 30

Denominator of the gear ratio (the number of teeth (4) in the following picture) |1

[O% After the numerator of gear ratio, denominator of gear ratio, and work travel distance per work
rotation are modified, the axis parameters on other interfaces are affected; therefore, you need to
NOTE modify them accordingly.

3 Homing Setting

Homing settings include the graphic parameter settings for axis homing (shown as follows). The interface
provides graphic setting instruction, so you can select the homing mode from the drop-down list without
reading the servo manual. You visibly and easily complete parameter settings, as shown in @ in the
following figure.

| General Setting Homing Setting
Scaling @ Heming methods | Homing Methods 26 ']

| Homing Setting @ Haming Vel 10 degreefs@eleration 100 degree/s?
Mapping/Other Setting @ Homing Crawl Vel 2 degreefs@me Limit 50000 *10ms

Commissioning

SM_Drive_ETC_GenericDSP402: /O

Mapping Homing switch Signal

Stat . " e .
s Positive limit switch

|
|
|
Information , . . o
Deceleration point signal /
isinvalid , Positive limit
switch is not met

|

|

|

|
Deceleration point signal : 'LH / 1
isinvalid , Encountered a I { 4 4

|

|

|

|

|

T

positive limit switch

| -H
|

Deceleration point
signal is valid
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The options and functions in the figure are as follows:

No. Name

Description

1 Homing Methods

Homing method of the drive. A total of 35 options are supported (the actual homing
method is determined by the drive). The diagrams below vary with the homing method.
Select a homing method according to your needs.

2 Homing Vi
oming Vel figure.

High velocity of the axis when searching for the deceleration point, for example, H in the

3 Acceleration

Acceleration of the axis when searching for the velocity change.

Homing Crawl
Vel

Low velocity of the axis when searching for the homing, for example, L in the figure.

5 Time Limit
operation fails.

Total homing time. If timeout, an alarm is reported. It is the maximum time allowed
for the axis performing the homing operation. If homing times out, the axis homing

4 Mapping/Other Setting

General Setting

@]ther Setting

Scaling Max Positive Torque

Homing Setting
Max Megative Torgue

@Mapping

Mapping/Other Setting

Commissioning

5000 0.1% Max Velocity

000 0.1%:

Automatic mapping

SM_Drrive_ETC_GenericDSP402: /0

. Inputs:
Mapping

Cyecle Objact
Status status word [ ..

actual positi. ..
Information actnal weloel. . .
actual torgue. .
Modes of oper. ..
digital input. ..
Touch Frobe 5. ..
Touch Frobe 1...
Tonch Frobe 1. ..
Touch Frobe 2. ..
Touch Frobe 2. ..

Outputs:

Cycle Object

Controlferd fo...
zet pozition [ ..
set welocity [ ..
zet torque (WS, .
Modes of opera. ..
Touch Frobe Fu. ..
£dd welocity w. ..
8dd torgue walue
Digital output..

Object number
16#6041 ; 16400
1B#E084 ; 16400
1B#E0EC : 16400
1B#E07T: 16400
1B#E061 : 16400
1B#E0FD; 16400
1E#E0ED : 16400
1B#E0EA: 16400
1B#E0EE : 16400
1B#E0EC: 16400
1B#E0ED : 16400

Object number
16#6040: 16800
1B#E0T A 16400
1B#E0FF : 16800
1B#B0TL - 16400
1B#E060: 1600
1B#E0BS: 16400
16#E0B1 : 16400
1B#E0BZ : 16400
16#E0FE: 16401

Address

®IW1
#¥ID1
¥I03
¥IW4

¥IDT
¥IWG
¥IDS

KIDE

Address

HLWO
¥Q01
404
QW10

HOH4

403

Type
1IHT
DIINT
DINT
INT

VDIHT
UIHT
DIKRT

DIKRT

100 degree/s

»

m

Type
IHT
DITHT
DIHT
IHT

\IHT

UDIKT
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The options and functions in the figure are as follows:

No.

Name

Description

Other
Setting

Sets the maximum values and velocities of positive and negative torques.

Max Positive Torques/Max Negative Torques: Torque command limits set for protecting the
drive. When the drive torque value is larger than the limit, the actual drive torque value is
changed to be consistent with the limit.

Maximum Velocity: Limits the velocity within the specified limit. If the torque value is larger
than the mechanical load torque, the motor keeps speeding up, and overspeed may occur to
damage the mechanical device.

Note: The maximum velocity cannot be set to 0. If it is set to 0, the axis may have a running
error.

Mapping

When mapping is selected, the slave station is associated with axis. The slave station data is
directly mapped to the axis. If mapping is not selected, you can manually modify the address
in axis mapping, in which:

Input format is %I+ Type letters + Arabic numbers

Output format is %Q+ Type letters + Arabic numbers

Type letters (bytes occupied by type) include SINT-B, UINT-W, DINT-D, and UDINT-D.

When a compiling error is reported during manual address input, the input address needs to
be deleted, and you need to enter the correct address.

Note: The input address must be quoted by single quotes. If a compiling error is reported by
the display is normal, delete the displayed result and enter the address in correct format.

5 Information

This interface displays the axis basic settings, including Name, Vendor, Group, Categories, ID, Version,
Order Number, and Description.

General Setting General:
Name: Axis

Scaling Vendor: 35 - Smart Software Solutions GmbH
Categories: EtherCAT drives

Homing Setting Type: 1027
IDx: 0000 0001

Mapping/Other Setting Version: 4.0.0.0

Commissioning

Order Number: 0
Description: SoftMotion axis for standard DSP402 drives

SM_Drive_ETC_GenericDSP402: If0

Mapping

Status

| Information

Q Ensure that the storage is carried out in the specified ambient environment range, the battery has a

good contact and sufficient power; otherwise the encoder position may be lost.

NOTE
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General N
@ Add | - Edit KDelete Collapse Display All = Load Pdo [#] PDO Assign [¥] PDO Config PDO Len (;u;éB:tt; 3128IUD
n{Byte): 18.

Process Data

InfOut Mame Index SubIndex  Len Type Flag 5M
Startup parameters(SDO) e Cutput  1st receive PDO Mapping 16#1600 1600 18.0 Editable 2
Qu... Target torgue 16#6071 16#00 2.0 INT
Online Ou... Target velocity 16=60FF 16=00 4.0 DINT
Ou... Physical outputs 16#60FE 1601 4.0 UDINT
CoE Online Ou... Touch probe function 16#60B8 16#00 2.0 UINT
Qu... Target position 1626074 1600 4.0 DINT
) [ou... Controlword 1636040 16700 2.0 UINT,
Servo Function Code - -
+ |:| Qutput  258th receive PDO Mapping 16#1701 1600 120 F
ESC Register + D Qutput  259th receive PDO Mapping 16#1702 1600 13.0 F
+ |:| Qutput  260th receive PDO Mapping 16#1703 1600 17.0 F
. + D CQutput  261th receive PDO Mapping 16#1704 15#00 23.0 F
ST EDg #-[]= output  252th receive PDO Mapping 161705 16200 19.0 F
= Input 1st transmit PDO Mapping 16#1A00 16#00 320 Editable 3
SEis Input Velodty actual value 16#606C 16200 4.0 DINT
Input Digital inputs 16#60FD 16200 4.0 UDINT
TR i Input Touch probe pos2 pos value 16#80BC 16#00 4.0 DINT
Input Touch probe pos1 pos value 16 #60BA 16#00 4.0 DINT
Input Touch probe status 166069 16#00 2.0 UINT
Input Following error actual value 16#60F4 16#00 4.0 DINT
Input Torque actual value 16#6077 16#00 2.0 INT
Input Position actual value 16#6064 16#00 4.0 DINT
Input Statusword 16#6041 1o=00 2.0 UINT
Input Error code 16#603F 1600 2.0 UINT
+ D Input 258th transmit PDO Mapping 16#1B01 16#00 23.0 F
| Input 258th transmit PDO Mapping 16#1B02 16=00 250 F
+ D Input 260th transmit PDO Mapping 16#1B03 16#00 29.0 F
w0 Input 261th transmit PDO Mapping 161604 16=00 290 F

If the axis parameter settings are not modified, the default parameter settings of SDO are also retained. If
the axis parameter settings have been modified, the default parameter settings of SDO are also modified,
shown as follows:

General & Add Edit KDeIete 4 MoveUp & Move Down DownloadAl(SD0) CancelAlDownload(sD0) [ ] Disp ameter

Line  Index:Subindex Name Value Bitlength  IsDownload Abortif error  Jump to line if err.. Next line  Comment
Process Data

1 16#6060: 1600 Modes of operation 8 8 O 2 Modes of operation
Startup parameters(SD0) 2 15#6098: 16200 Homing method % 8 O [} 0
3 16%6092:16%01  Speed during search for switch 15728540 2 O O 0
Gt 4 152809A:18500  Homing acceleration 157286400 n 0O O o
CoE Online 5 16#6089:16%02  Speed during search for zero 3145728 2 O O 0
6 16#2005:16524  Time of home searching 50000 16 O O 0
Servo Function Code 7 15#60ED:16300  Positive torque lmit valus 5000 16 O O 0
8 16%60EL16200  Megative torque lmit valus 5000 1 O O 0
g 9 15260716500 Max profil velocity 157286400 n 0O O o

EtherCAT IO Mapping
Status

Information

3.3.6 Virtual Axis

The virtual axis interface is similar to the EtherCAT configuration interface. It should be noted that when
multiple EtherCAT master stations are enabled and virtual axis is enabled (by choosing Axis Pool > Virtual
Axis), the bus cycle task must be bound to the invoked EtherCAT task (The default setting is Use parent
bus cycle setting. This only applies to the single-master scenarios.) One virtual axis cannot be invoked by
multiple EtherCAT tasks; otherwise, a running error will occur.

The settings in red box are bus cycle task settings.
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Fle Edit View Project Buld Online Debug Tools Window Help v
EEEI&l v o = =R X
Devices M) [ Device . Network Configuration [ 1ss2om W Axis [ EMERCAT C [ AmE00_2HC~
=5 United1s =] -
General IEC Objects
=1 Device (AC810-0122-U0RD)
Variabl Mappi T
Q Device Diagnosis 7 X anable apping  1ype
ommissioning N - .
=9 Netwark Configuration @ SM_Drive_Virtual @ AXIS_REF_VIRTUAL_5M3
LI EtherCAT Config SM_Drive_Virtual: [0 Mapping
=2 PLC Logic
Status

=} Application
Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= g ETHERCAT C
) ETHERCAT_C.EtherCAT Ta
= @ MainTask
) pLC_PRG
- [W] ETHERCAT_C (EtherCAT Master)
= [ 15620N (1S620N_ECAT v2.6.5)
W Axis [Axis) m
=4 AMB00_HCE (AMEOD-2HCE_1.0.4.0)
353 Encoder_CHO (Encoder_CHO)
pr Encoder_CH1 (Encoder_CH1)

Information

m

% = Create new variable ' =Mapto existing variable

=[] AMeD0_4PME (AME00-4PME_1.0.4.0) Bus cyde options
W Aods_1 {Axis) E Bus cydle task Use parent bus cycle setting =
< m 3 Use parent bus cyde setting
. 4 | ETHERCAT_C —] b
1) POUs | 52 Devices l |- MainTask |

[@ Messages - Total 0 error(s), 0 warning(s), 5 message(s}l [& Canfig Device Information Qutput

3.3.7 AM600-4PME Position Module

The position module interfaces are the same as CiA402 axis settings interfaces, except that the following
interface is added:

General Setting Position Module

Scaling Positon mode  Pulse + Direction - Filter Time 4 us

Homing Setting
In/out parameter Setting

CHO Parameter Set

KOO Setting K01 Setting
MappingfOther Setting Function Paositive limit - Functicn  Megative limit -
Commissioning Polarity @ High ) Low Polarity @ High @ Low
SM_Drive_ETC_GenericDSP402: 10
Mapping H02 Setting 03 Setting
Status Function Home access - Functicn Mormal input -
Information Polarity @ High ) Low Polarity @ High @ Low
YRO Setting
Function Enable cutput -
Polarity @ High @ Low

The AM600-4PME module is a pulse position module that has four high-speed output channels. It
implements speed and position control for the pulse and stepping drives that use pulse as signals. This
interface sets the parameters of the AM600-4PME module. Taking the first channel of AM600-4PME as an
example, the interface configures the following functions:
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L Default
Name Description .
Setting
Indicates the output pulse type on the high-
speed pulse output interface.
Position Mode AB phase 1 multiplier P.UISQ.Jr
S direction
Pulse + direction
CW/CCw
Filter Time !ndicates the pulse input filter time of the digital aus
input terminal.
Selects the functions of X00 digital input terminal.
Normal input
Function ) Positive limit
Emergency stop switch
X00 Setting Positive limit
Selects the effective polarity of X00 digital input.
Polarity High - Input high level is effective. High
Low - Input low level is effective.
Selects the functions of X01 digital input terminal.
) Normal input o
Function ) Negative limit
Emergency stop switch
X01 Setting Negative limit
Polarity Selects the effective polarity of X01
digital input.
. . . . High
High - Input high level is effective.
Low - Input low level is effective.
Selects the functions of X02 digital input terminal.
) Normal input
Function . Home access
Emergency stop switch
X02 Setting Home access
Polarity Selects the effective polarity of X02
digital input.
. . . . High
High - Input high level is effective.
Low - Input low level is effective.
Selects the functions of X03 digital input terminal.
Function Normal input Normal input
Emergency stop switch
X03 Setting gency stop
Polarity S.el.ects,.the effective polarity of X03
digital input.
. . . . High
High - Input high level is effective.
Low - Input low level is effective.
Sets the YRO function of digital output terminal. Enable servo
Function Normal digital output terminal (output
Enable servo (output signal) signal)
YRO Setting | Energizes or disables the digital
Polarity output terminal YRO.
High - E izati h troli
igh - Energization when control is High
setto 1.
Low - Energization when control is
setto 0.

For the applications of the position module, see EtherCAT Remote Communication Application Manual.
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3.3.8 AM600-2HCE Counter Module

The counter module interfaces are the same as CiA402 axis settings interfaces, except that the following
interface is added:

Basic Setting Counter parameter setting
CHO Parameter Setting @ Phase A ahead B
Mode AJBX4 - Direction
Mapping Setting | Phase B ahead A
SM_Encader_ETC_Inovance: [jo Sampling cycle 10 ms Filter Time 4 us
Mapping
Status
10 port setting
Information X00 setting Y00 setting
Function Touch probe funl « Function Compare cutputl -
Polarity @ High O Law Polarity @ High O Law
H01 setting Y01 setting
Function Touch probe fun2 « Function Compare output2 -
Polarity @ High ) Low Polarity @ High ) Low
02 setting ¥02 setting
Function Mormal Input - Function Mormal cutput -
Polarity @ High ") Low Polarity @ High ") Low
03 setting
Function Mormal Input -
Polarity @ High O Law

The AM600-2HCE module is a pulse counter module that has two high-speed input channels. It
implements pulse counter and frequency measurement in AB phase pulse, pulse + direction, and
CW/CCW modes. This interface sets the parameters of the AM600-2HCE module. Taking the first channel of
AM600-2HCE as an example, the interface configures the following functions:

_ Default
Name Description .
Setting
Selects the input mode of channel input pulse.
AB phase 1 multiplier
AB phase 2 multiplier AB phase 4
Mode -
AB phase 4 multiplier multiplier
Pulse + direction
CW/CCW
sampling cycle Calculates sampling cycle by input filter 10ms
frequency.
Filter Time S§t§ th.e sampling filter of pulse input channel and 2us
digital input channel.
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Name

Description

Default
Setting

Direction

Phase A ahead B

A/B-phase
The counter is increased when phase A is ahead of
phase B.

Pulse + direction

The counter is increased when phase B input level
is high.

CW/CCW

The counter is increased when phase A has
counts.

Phase B ahead A

A/B-phase

The counter is increased when phase B is ahead of
phase A.

Pulse + direction

The counter is increased when phase B input level
is low.
CW/CCW

The counter is increased when phase B has
counts.

Phase A
ahead B

X00 Setting

Function

Selects the functions of X00 digital input terminal.
Normal input

Touch probe 1

Reset counterto 0

Preset counter

Door control

Touch probe
1

Polarity

Selects the effective polarity of X00 digital input.
High - Input high level is effective.

Low - Input low level is effective.

High

X01 Setting
Polarity

Function

Selects the functions of X01 digital input terminal.
Normal input

Touch probe 2

Reset counterto 0

Preset counter

Door control

Touch probe
2

Selects the effective polarity of
X01 digital input.

High - Input high level is effective.

Low - Input low level is effective.

High

X02 Setting
Polarity

Function

Selects the functions of X02 digital input terminal.
Normal input

Reset counterto 0

Preset counter

Door control

Normal input

Selects the effective polarity of
X02 digital input.

High - Input high level is effective.

Low - Input low level is effective.

High
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. Default
Name Description .
Setting
Selects the functions of X03 digital input terminal.
Normal input
Function Reset counterto 0 Normal input
. Preset counter
X03 Setting
. Door control
Polarity
Selects the effective polarity of
X03 digital input.
. . ) . High
High - Input high level is effective.
Low - Input low level is effective.
Sets the YOO function of digital output terminal.
. Compare
Function Normal output
output 1
Compare output 1
Y00 Setting | Energizes or disables the digital
Polarity output terminal YOO.
High - E izati h trol
: igh - Energization when contro High
issetto 1.
Low - Energization when control
issetto 0.
Sets the Y01 function of digital output terminal.
. Compare
Function Normal output
output 2
Compare output 2
Y01 Setting | Energizes or disables the digital
Polarity output terminal YO1.
High - Energization when control
: ig gization w High
issetto 1.
Low - Energization when control
issetto 0.
. Sets the Y02 function of digital output terminal. Normal
Function
Normal output output
Energizes or disables the digital
Y02 Setting | output terminal Y02.
Polarity High - Energization when control Hich
issetto 1. &
Low - Energization when control
issetto 0.

For the applications of the position module, see EtherCAT Remote Communication Application Manual.
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3.3.91/0 Module

The procedure for adding the Inovance AM600-RTU-ECTA module is as follows:

1) Double-click Network Configuration. In the pop-up graphic configuration interface, click the

EtherCAT bus.

2) Inthe network device list, double-click the AM600-RTU-ECTA slave station to add it. (Note:

AM600_EtherCAT_Slave is not recommended.)

(y Serial Port

' ¥ Ethernet Part

B % ECTPort

Bl LANC

E||Z‘ Inovance

..... [ ams00_0308ETNE_1.2.0.0
----- [# ams00_1516ETNE_1.2.0.0
----- [ ams00_EtherCAT Slave
----- & ams00-2HCE_1.0.4.0

----- @ ams00-4PME_1.0.4.0

----- [ AMs00-RTU-ECTA_1.1.4.0
----- [#] Ess10M_ECAT vi1

----- [&] 15620M_ECAT v2.6.5

----- [ 15810_1Axis_v1.00

----- @] 15810_24xis_v2.00

----- [# svsioM_ECAT vi.1.2

----- @] sve20_3axis_v3.00

----- [ svez0_saxis_v4.00

----- [~ The Thrid Party

- LAND

3) Double-click the AM600-RTU-ECTA slave station. In the following red box, add the desired /0 module.

ﬁ Add Module(Dou... ﬁ
=Rl 1o Modules

EZ7 Digital Modules
-l AM600_0016ER
-l AMB00_0016EIN
-l AMG00_0016ETP

-l AMB00_1600END
-l AMBO0_3200END
-fll AMBO0_0032ETN

Anslog Modules
il AM600_4DA
-l AMG00_44D
E-[Z Temperature Modul
Ll AMB00_4TC
-l AM600_8IC

1 1 |

4)  For the specific functions of each module, see EtherCAT Remote Communication Application Manual.
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3.3.10 Library (Implicit Variables)

1 Implicit Instance of Master Station

An loDrvEtherCAT implicit instance is created as long as the EtherCAT master station is inserted into the
device list. The instance name is the same as the device name in the device list.

Q An implicit instance is automatically created, and cannot be defined in program; otherwise, the PLC
will encounter a running error.

NOTE

The definition of loDrvEtherCAT implicit instance is as follows:

loDrvEtherCAT implicit instance

IoDrvEtherCAT
—xRestart xConfigFinished —
—xSkopBus wDistributed ClockIngync —
*Error F—
Input parameter Description

Bus restart: In rising edge, the master station restarts, and all configuration

XRestart

parameters are reloaded.

Bus stop: When the input value is true, the EtherCAT bus communication stops, and
xStopBus a communication error occurs. To resume the communication, run xRestart to restart

the EtherCAT communication.

Output parameter

Description

xConfigFinished

If the parameter value is true, the transmission of all configuration parameters is
complete. The communication is on-going.

xDistributedClockinSync

If distributed clock (DC) is configured for the EtherCAT slave station, the EtherCAT
slave station parameters are set first when the bus starts. When parameter settings
are complete (xConfigFinished is changed to true), the clocks of slave and master
stations are adjusted. When the synchronization between master and slave station
clocks is successful, the value true is output. If loss of synchronization occurs due to a
bus fault during running, the value false is output. In the DC mode, the motion control
module can be started only when this parameter is changed to true; otherwise, the
position of motion axis may jump.

If an error is detected during the start of EtherCAT master station or communication
is interrupted when the slave station communication state machine enters operation,

XError true is output because EtherCAT master station cannot receive any message (for
example, the connection is torn down). In this situation, the error reason can be
located in the diagnosis information or log of the master station.

loDrvEtherCAT Example

EtherCAT_Master.xRestart := xRestart; Use the xRestart parameter to restart the master station.

EtherCAT_Master.xStopBus := xStop; Use the xStop parameter to stop the bus communication.

EtherCAT_Master();

When the configuration parameters are successfully

XFinish:= EtherCAT_Master.xConfigFinished; downloaded, invoke the master station to obtain information.

Master Station Attributes

Attribute

Description

AutoSetOperational

If this attribute is set to true, the master station always tries to restart the slave
station upon communication interruption.

Default value: FALSE
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Attribute

Description

ConfigRead

If this attribute returns true, the configuration reading is completed. You can edit the
configuration. For example, you can add customized SDOs.

DCInSyncWindow

Time window condition for setting XDistributedClockinSync to true. The value of
XDistributedClockinSync is true only when the master station synchronization jitter
is within this window.

Default value: 50 ps

DClntegralDivider

Integral divider of DC used for circuit control.
Default value: 20

Proportion factor of DC used for circuit control.

DCPropFactor
Default value: 25
Synchronization between DC and master station. If it is set to true, all slave
stations are synchronized with the master station, rather than the first slave station
DCSyncToMaster

synchronizing with PLC.
Default value: FALSE

DCSyncToMasterWithSysTime

Synchronization with the master station DC. If it is set to true, all slave stations

are synchronized with the master station system clock. The time read by
SysTimeRtcHighResGet can also be used to synchronize PLC with all EtherCAT slave
stations.

Default value: FALSE

EnableTaskOutputMessage

Generally, EtherCAT messages are sent by bus cycle task, while some messages
may be sent by each slave station output task. All outputs are written into the

bus cycle task, and all inputs will be read. In other tasks, outputs are sent one
more time so that they can be written into the corresponding slave stations
immediately. Therefore, the deadline should be shortened to ensure a fast writing.
When DC is available, some slave stations may encounter problems. For example,
synchronization between servo controller and synchronization interrupt is lost, but
the written time is used for internal synchronizer. In this situation, multiple write
access operations may exist in a cycle. If EnableTaskOutputMessage is set to false,
only the bus cycle task is used, but addition tasks will not affect messages.

Default value: TRUE.

FirstSlave Pointer of the first slave station under the master station.
If FrameAtTaskStart is set to true, the frame content to the slave station will be sent
when the task starts, to ensure the minimum jitter. This command ensures the
FrameAtTaskStart smooth motion of the servo drive. If this flag is set to true, the output buffer frame is

written into the next cycle.
Default value: FALSE

Lastinstance

Pointer associated with the master station list -> previous master station.

LastMessage

This attribute with the EtherCAT latest message together return a character string. If
the startup is successful, "all slave stations completed" is returned. The function of

character string is the same as the diagnosis information displayed in the EtherCAT
master station editor in online mode.

NextInstance

Pointer associated with the master station list -> next master station.

NumberActiveSlaves

This attribute returns the number of connected slave stations. If
StartConfigWithLessDevice is set to true, the number of devices can be determined.

OpenTimeout

Timeout of opening the NMS. Default value: 4s

StartConfigWithLessDevice

This attribute can affect stack start action. If five servo controllers are configured,
but only three are connected, the EtherCAT stack stops immediately. However,

if StartConfigWithLessDevice in the first cycle is set to true, the stack still starts.

In the following scenario, if one mismatch is detected, the stack stops: Ten servo
controllers are configured, the number of connected controllers is changeable, and
the vendor ID and product ID of each slave station will be checked.
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If supported by the device, the interface provided by IloDrvBusControl.library can be used to access the
EtherCAT device from external applications.

2 Implicit Instance of Slave Station

An ETCSlave implicit instance is created as long as the EtherCAT slave station is inserted into the device
list. The instance name is the same as the device name in the device list.

The input and output parameters of instantiation objects are used for special purposes. For example,
during application running, the slave station status is obtained, switched, and checked by using the slave
station instances.

The definition of ETCSlave implicit instance is as follows:

ETCSlave implicit instance

ETCSlave
—xSet0perational wakake —

Input parameter Description

In rising edge, the slave station communication state machine is attempted to be set as ETC_

xSetOperational | ¢ \ve "0 bERATIONAL.

Output parameter Description

Return the current status of the slave station. The possible values include:
0: ETC_SLAVE_BOOT

1: ETC_SLAVE_INIT

2: ETC_SLAVE_PREOPERATIONAL

4: ETC_SLAVE_SAVEOPERATIONAL

8: ETC_SLAVE_OPERATIONAL

wState

y The ETC_SLAVE_OPERATIONAL state indicates that configuration is completed. If a configuration
error occurs, the device may return to the previous state. The following is an example of IS620N slave

NOTE station.
ETCSlave Example

Taking 620N as an example, add the instance name 620N. Definition: nSlaveState: ETC_SLAVE_STATE;

Programming Description

By invoking the slave station IS620N implicit instance, the

IS620N(xSetOperational:=, wState=> nSlaveState ); . . .
slave station status is output to the nSlaveState variable.

Slave Station Attributes

Attribute Description
After the EtherCAT master station starts, this attribute returns the vendor ID read from the
VendorID .
device.
ConfigVendorID This attribute reads the vendor ID from configuration.
ProductiD After the EtherCAT master station starts, this attribute returns the product ID read from the

device.

ConfigProductID This attribute reads the product ID from configuration.

SeriallD After the EtherCAT master station starts, this attribute carries the device SN.

If a message is received, the message is stored in the slave station. This attribute can be used

LastEmergenc
gency to read information from application. In addition, a log message is added.
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If supported by the device, the interface provided by IloDrvBusControl.library can be used to access the
EtherCAT device from external applications. After the vendor and product IDs are activated in advanced
settings, if the vendor ID does not match the configured vendor ID or the product ID does not match the
configured product ID, the master is stopped.

3 Checking All Slave Station Link Tables

A function block instance is created between each pair of EtherCAT master station and EtherCAT slave
station in implicit way. The instance monitors the status of each slave station. Therefore, this instance
must be invoked in application program. The slave station status is read by using wState. To simplify the
programming, all master and slave stations can be found in link tables. Therefore, all slave stations can be
checked cyclically by a simple WHILE.

The master and slave stations correspond to attributes NextInstance and LastInstance, respectively,
returning the pointers to next and previous stations. In addition, the FirstSlave attribute of master station
is effective. It provides the pointer to the first slave station.

Link Table Function Example

Check all slave station status. Definition: pSlave: POINTER TO ETCSlave;

Programming Description

The first slave station of the master station

pSlave := EtherCAT Master.FirstSlave;
WHILE pSlave <> 0 DO
pSlave” () ;

IF pSlave”.wState = ETC_SLAVE STATE.ETC SLAVE
OPERATIONAL THEN ;

is found by using EtherCAT_Master.
FirstSlave.

Instances are invoked in WHILE loop,
to determine wState. Then the status is
checked.

END_IF The pointer to the next slave station is
pSlave := pSlave”.NextTnstance; found by using pSlave”.NextInstance.
END WHILE The pointer at the end of table is null, and

the loop is finished.

4 CoE 10DrvEtherCAT Function Library

CoE function block: CANOPEN over EtherCAT

After EtherCAT configuration is enabled for IODrvEtherCAT.library of EtherCAT, the library is automatically
added to project, including the read/write function block. Therefore, the special parameters can be
checked and modified in online mode. When the CANOPEN over EtherCAT function block is used, multiple
functional modules can be invoked. Internal requests are processed in queue.

The CANOPEN over EtherCAT function block includes the following function blocks:
ETC_CO_SdoRead (retrieve parameter, of which the length may exceed four bytes)
ETC_CO_SdoRead4 (read parameter, of which the length does not exceed four bytes)
ETC_CO_SdoReadDword (read parameter, of which the value is stored in DWORD)
ETC_CO_SdoRead_Access (read all records)

ETC_CO_SdoRead_Channel (read slave station parameters)

ETC_CO_SdoWrite (write parameter, of which the length may exceed four bytes)
ETC_CO_SdoWrite4 (write parameter, of which the length does not exceed four bytes)

ETC_CO_SdoWriteDWord (value is written into DWORD)

ETC_CO_SdoWriteAccess (write slave station parameters)
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ETC_CO_SdoRead

This functional module is provided by I0DrvEtherCAT.library to read EtherCAT slave station parameters.
Different from ETC_CO_SdoRead4, this module supports the parameters longer than four bytes. The read
parameters are specified by object dictionary indexes and sub-indexes.

ETC_CO_SdoRead Function Block

ETC_CO_SdoRead
—xExecute xDane —
—xabort xBusy F—
—usiConn xErrar F—
—uiDevice eErrar F—
—usiChannel udisdofbart F—
—Index szDataReadf—
—bySubinde:x:
—udiTimeut
—pEuffer
—=25ize

Input parameter

Description

In the input rising edge, read slave station parameters. To obtain the storage unit of internal

xExecute - -
channel, this instance must be invoked at least once by 'xExecute:= FALSE".

xAbort If this parameter is true, the read process is aborted.
Number of EtherCAT master stations: If only one EtherCAT master station is used, usiComis 1. If

usiCom multiple master stations exist, the value of the first master station is 1, the value of the second
oneis2,andsoon.
Slave station's physical address.
If the automatic configuration mode of the master station is disabled, you can configure special

uiDevice address for the slave station. The address selected arbitrarily must be entered.
If the automatic configuration mode is enabled, the first slave station obtains address 1001. The
current slave station address can be checked in the Slave station configuration dialog box of
device editor.

usiChannel Reserved for expansion.

windex Parameter index in the object dictionary.

bySublindex Parameter sub-index in the object dictionary.

udiTimeout You can set the timeout interval in millisecond. If the read parameter is not executed within the
timeout, an error is prompted.

Buffer Data buffer pointer. Data buffer area refers to the storage area where the successfully
P transmitted parameters are stored.
szSize Data buffer (see pBuffer) size, in bytes.

Output parameter

Description

xDone The value is true when parameter reading is completed.

xBusy The value is true when parameter reading has not been completed.

xError The value is true if an error occurs. The eError parameter displays the error reason.
cError The output (ETC_CO_ERROR) displays the error reason specified by xError. For example,

ETC_CO_TIMEOUT indicates timeout error.

udiSdoAbort

When an error occurs in device checking, this output provides more error information.

szDataRead

Number of read bytes, namely, the maximum szSize (see input parameters).




Chapter 3 Network Settings

ENUM ETC_CO_ERROR

Errors Code Description
ETC_CO_NO_ERROR 0 No error
ETC_CO_FIRST_ERROR 5750 The error reason is stored in udiSdoAbort.
ETC_CO_OTHER_ERROR 5751 No master station is found.
ETC_CO_DATA_OVERFLOW 5752 ETC_CO_Expedited, of which the length is larger than 4.
ETC_CO_TIME_OUT 5753 Timeout interval.
ETC_CO_FIRST_MF 5770 Not in use.
ETC_CO_LAST_ERROR 5799 Not in use.

ETC_CO_SdoRead4

This functional module is provided by I0DrvEtherCAT.library to read EtherCAT slave station parameters.
Different from ETC_CO_SdoRead, this functional module reads only the parameters smaller than four
bytes. The read parameters are specified by object dictionary indexes and sub-indexes.

ETC_CO_SdoRead4 Function Block

ETC_CO_SdoRead4
—zExecute xDane —
—xabort xBusy F—
—usiCom xErrar F—
—uiDevice eErrar F—
—usiChannel udisdofbart —
—wInde:x abyData —
—bySubinde:x: usiDatalength—
—udiTimeCut
Input parameter Description

In the input rising edge, read slave station parameters. To obtain the storage unit of internal

xExecute
channel, this instance must be invoked at least once by 'xExecute:= FALSE".

xAbort If this parameter is true, the read process is aborted.

Number of EtherCAT master stations: If only one EtherCAT master station is used, usiComis 1. If
usiCom multiple master stations exist, the value of the first master station is 1, the value of the second
oneis2,and soon.

Slave station's physical address.

If the automatic configuration mode of the master station is disabled, you can configure special
address for the slave station. The address selected arbitrarily must be entered.

uiDevice
If the automatic configuration mode is enabled, the first slave station obtains address 1001.
The current slave station address can be checked in the Slave station configuration dialog
box of device editor.

usiChannel Reserved for expansion.

windex Parameter index in the object dictionary.

bySublndex Parameter sub-index in the object dictionary.

udiTimeout You can set the timeout interval in millisecond. If the read parameter is not executed within the
timeout, an error is prompted.

Output parameter Description
Return the current status of the slave station. The possible values include:
0: ETC_SLAVE_BOOT
1: ETC_SLAVE_INIT

wState

2: ETC_SLAVE_PREOPERATIONAL
4: ETC_SLAVE_SAVEOPERATIONAL
8: ETC_SLAVE_OPERATIONAL
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ETC_CO_SdoRead4 Function Block

xDone The value is true when parameter reading is completed.

xBusy The value is true when parameter reading has not been completed.

xError The value is true if an error occurs. The eError parameter displays the error reason.
eError The output (ETC_CO_ERROR) displays the error reason specified by xError. For example,

ETC_CO_TIMEOUT indicates timeout error.

The read parameter data is copied to this 4-byte array.

abyData If the first byte has been read, it is stored in the first index of the array. The 2 or 4-byte data is
copied to this array in Intel byte order.

usiDatalLength Number of read bytes ( 1, 2, or 4).

ENUM ETC_CO_ERROR

Errors Code Description
ETC_CO_NO_ERROR 0 No error
ETC_CO_FIRST_ERROR 5750 The error reason is stored in udiSdoAbort.
ETC_CO_OTHER_ERROR 5751 No master station is found.
ETC_CO_DATA_OVERFLOW 5752 ETC_CO_Expedited, of which the length is larger than 4.
ETC_CO_TIME_OUT 5753 Timeout interval.
ETC_CO_FIRST_MF 5770 Notin use.
ETC_CO_LAST_ERROR 5799 Not in use.

ETC_CO_SdoReadDword

This function block is provided by 10DrvEtherCAT.library. Similarto ETC_CO_SdoRead4, it reads
EtherCAT slave station parameters. However, the read data is copied to DWORD (dwData), rather than
array. Byte exchange is automatically carried out. Therefore, the read data can be used by subsequential
processes.

ETC_CO_SdoRead_Access

This function block is provided by 10DrvEtherCAT.library. Similarto ETC_CO_SdoRead4, it reads
EtherCAT slave station parameters. All record indexes can be read by inputting xCompleteAccess (BOOL).
Therefore, xCompleteAccess must be set to true, and bySubindex must be 0.

ETC_CO_SdoRead_Channel

The EtherCAT programming interface in EtherCAT configuration editor is used by the
ETC_CO_SdoRead_Channel function block of IODrvEtherCAT in CAN over EtherCAT.

This function block is provided by 10DrvEtherCAT.library. Similar to ETC_CO_SdoRead_Access, it reads
EtherCAT slave station parameters.

However, it has an additional input byChannelPriority (BYTE) that specifies the channel and priority in
CoE email box message. The first 6 bits specify the channel, and the later 2 bits specify the priority.

ETC_CO_SdoWrite

This functional module is provided by I0DrvEtherCAT.library to read EtherCAT slave station parameters.
Different from ETC_CO_SdoWrite 4, this functional module reads only the parameters larger than four
bytes. The written parameters are specified by object dictionary indexes and sub-indexes.
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ETC_CO_SdoWrite Function Block

ETC_CO_SdoWrite

—xExecute *Dane F—
—wAbark xBusy F—
—usiCam *Error —
—uilevice eError F—
—usiChannel udisdosbort —
—wInde:x szDatawritken —
—bySubinde:x
—udiTire Ut
—pEuffer
—{525ize
—eMode

Input parameter Description

In the input rising edge, write slave station parameters. To obtain the storage unit of internal

xExecute . .
channel, this instance must be invoked at least once by 'xExecute:= FALSE".
xAbort If this parameter is true, the write process is aborted.
Number of EtherCAT master stations: If only one EtherCAT master station is used, usiComis 1. If
usiCom multiple master stations exist, the value of the first master station is 1, the value of the second
oneis2,and soon.
Slave station's physical address.
If the automatic configuration mode of the master station is disabled, you can configure special
UiDevice address for the slave station. The address selected arbitrarily must be entered.
If the automatic configuration mode is enabled, the first slave station obtains address 1001.
The current slave station address can be checked in the Slave station configuration dialog
box.
usiChannel Reserved for expansion.
windex Parameter index in the object dictionary.
bySublndex Parameter sub-index in the object dictionary.
udiTimeout You can set the timeout interval in millisecond. If the write parameter is not executed within the
timeout, an error is prompted.
Buffer Data buffer pointer. Data buffer area refers to the storage area where the successfully
P transmitted parameters are stored.
szSize Data buffer (see pBuffer) size, in bytes.
This input (enumeration: ETC_CO_MODE) defines the number of written bytes. The
eMode possible values include ETC_CO_AUTO (automatic),ETC_CO_EXPEDITED (acceleration), and

ETC_CO_SEGMENTED (segmented). Generally, the ETC_CO_AUTO mode is used because the
data length is automatically matched in this mode.

Output parameter

Description

xDone The value is true when parameter writing is completed.

xBusy The value is true when parameter writing has not been completed.

xError The value is true if an error occurs. The eError parameter displays the error reason.
oError The output (ETC_CO_ERROR) displays the error reason specified by xError. For example,

ETC_CO_TIMEOQUT indicates timeout error.

udiSdoAbort

When the device has an error, this output provides more error information.

szDataWritten

Number of written bytes. After bytes are successfully written, it is set to szSize.

ENUM ETC_CO_MODE

Mode No. Description
AUTO 0 Automatic mode is selected.
EXPEDITED 1 Acceleration protocol is used.
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Mode No. Description
SEGMENTED ) Segment?d transmission
protocol is used.

ETC_CO_SdoWrite4

This functional module is provided by 10DrvEtherCAT.library to read EtherCAT slave station parameters.
Different from ETC_CO_SdoWrite, this functional module reads only the parameters smaller than four
bytes. The written parameters are specified by object dictionary indexes and sub-indexes.

ETC_CO_SdoWrite4 Function Block

—=Execute
—hAbart
—usiCan
—uiDevice
—usiChannel
—wInde:x
—bySubindesx
—udiTimeuk
—abyData
—usiDatalength

ETC_CO_SdoWrite4
*Dane —

*Busy F—

xErrar F—

eErrar —

udisdodbort F—

Input parameter

Description

In the input rising edge, write slave station parameters. To obtain the storage unit of internal

xExecute
channel, this instance must be invoked at least once by 'xExecute:= FALSE".
xAbort If this parameter is true, the write process is aborted.
Number of EtherCAT master stations: If only one EtherCAT master station is used, usiCom is 1. If
usiCom multiple master stations exist, the value of the first master station is 1, the value of the second
oneis2,and soon.
Slave station's physical address.
If the automatic configuration mode of the master station is disabled, you can configure
UiDevice special address for the slave station. The address selected arbitrarily must be entered.
If the automatic configuration mode is enabled, the first slave station obtains address 1001.
The current slave station address can be checked in the Slave station configuration dialog
box.
usiChannel Reserved for expansion.
windex Parameter index in the object dictionary.
bySublindex Parameter sub-index in the object dictionary.
udiTimeout You can set the timeout interval in millisecond. If the write parameter is not executed within
the timeout, an error is prompted.
abyData This array includes four written data records. The data must be stored in the Intel byte order.

usiDatalLength

Number of written bytes (1, 2, or 4).

Qutput parameter

Description

xDone This output is set to true when parameter writing is completed.

xBusy The output is true if the write operation is not completed.

xError If an error occurs, this output is set to true. eError displays the error reason.

oError This output (ETC_CO_ERROR) displays the error reason, identified as xError. For example,
ETC_CO_TIMEOUT indicates timeout.

udiSdoAbort If the device has an error, this output provides more error information.
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ENUM ETC_CO_MODE

Mode No. Description
AUTO 0 Automatic mode is selected.
EXPEDITED 1 Acceleration protocol is used.
SEGMENTED 2 Segmented transmission protocol is used.

ETC_CO_SdoWriteDWord

This function block is provided by 10DrvEtherCAT.library. Similarto ETC_CO_SdoWrite4, it writes
EtherCAT slave station parameters. However, the data to be written is output in DWORD format (dwData),
rather than array. Byte exchange is automatically carried out. The value to be written can be specified.

ETC_CO_SdoWriteAccess

This function block is provided by 10DrvEtherCAT.library. Similarto ETC_CO_SdoWrite, it writes
EtherCAT slave station parameters.

All record indexes can be written by inputting xCompleteAccess (BOOL). Therefore, xCompleteAccess must
be set to true, and bySublndex must be 0. However, it has an additional input byChannelPriority (BYTE)
that specifies the channel and priority in CoE email box message.

5 Direct Access to EtherCAT Slave Station Memory

Choose EtherCAT configuration editor > EtherCAT programming interface to directly access the EtherCAT
slave station memory.

Access EtherCAT slave station memory: ReadMemory and WriteMemory.
B ReadMemory

This function block isin I0DrvEtherCAT.library to read data in EtherCAT slave station memory.

ReadMemory Function Block

ReadMemory
—xExecute xDaonef—
—xabort xBusyp—
—usiCom xErrarf—
—{wSlaveAddress xhbortedf—
—xAutoIncadr
—{xBroadcast
—{uiMemOffset
—iSize
—pDest
—{udiTime0Out
Input parameter Type Description
Rising edge: action starts.
Falling edge: reset output.

XExecute BOOL If there is a falling edge before the function block completes action, the
output operation is performed in a normal way and a reset is performed
when the action is completed or aborted (xAbort). In this situation, the
related output values (xDone, xError, and iError) are output within a cycle.
If the input is true, the action is aborted immediately and all outputs are

xAbort BOOL o
reset to the initial values.

usiCom USINT Master index 1: The first EtherCAT master station.

wSlaveAddress WORD Automatically created address or device physical address.

xAutolncAdr BOOL Flag confirming that the address mode is used.

If the card mode is used and the value is true, wSlaveAddress and

xBroadcast BOOL .
bAutolncAdr will not be used.
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ReadMemory Function Block
uiMemOffset UINT Memory address offset.
iSize INT Read byte.
pDest POINTER TO BYTE | Data storage and retrieve buffer.
udiTimeOut UDINT Operation timeout (ms)
Output parameter Type Description
xDone BOOL Action completed successfully.
xBusy BOOL Function block activated.
«Error BOOL TRUE: An error is generated and the function block aborts action; FALSE:

No error.

xAborted BOOL Abort action.

Example: Read register 0x130 (current state)

PROGRAM PLC PRG

VAR
etcreadmemory : ReadMemory;
wStatus : WORD;

xRead : BOOL;

END VAR

etcreadmemory (xExecute := xRead, usiCom:=1, wSlaveAddress := 1002,
xAutoIncAdr := FALSE, xBroadcast := FALSE, uiMemOffset := 16#130,
iSize := 2, pDest := ADR(wStatus), udiTimeout := 500);

B WriteMemory

This function blockisin I0DrvEtherCAT.library to write data into EtherCAT slave station memory.

WriteMemory Function Block

WriteMemory
—xExecute xDone f—
—{xAbort wBusy—
—usiCom xErrorf—
—{wSlaveAddress xAborted —
—{xefutoIncAdr
—{xBroadcast
—uiMemOffset
—iSize
—pSrc
—udiTimeQut

Input parameter Type Description

Rising edge: action starts.

Falling edge: reset output.

xExecute BOOL If there is a falling edge before the function block completes action, the
output operation is performed in a normal way and a reset is performed
when the action is completed or aborted (xAbort). In this situation, the
related output values (xDone, xError, and iError) are output within a cycle.

If the input is true, the action is aborted immediately and all outputs are

xAbort BooL reset to the initial values.

usiCom USINT Master index 1: The first EtherCAT master station.
wSlaveAddress WORD Automatically created address or device physical address.
xAutolncAdr BOOL Flag confirming that the address mode is used.
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WriteMemory Function Block
«Broadcast BOOL If the card mod.e is used and the value is true, wSlaveAddress and
bAutoIncAdr will not be used.
uiMemOffset UINT Memory address offset.
iSize INT Write byte.
pDest POINTER TO BYTE | Read data in and retrieve data from data buffer.
udiTimeOut UDINT Operation timeout (ms)
Output parameter Type Description
xDone BOOL Action completed successfully.
xBusy BOOL Function block activated.
SError BOOL ',ZIZUeF;r:rn error is generated and the function block aborts action; FALSE:
xAborted BOOL Abort action.

Example: Write register 0x120 (control register)
PLC_PRG
VAR

etcwritememory : WriteMemory;

xWrite : BOOL;

wCommand : WORD := 4; // set to safe operational
END VAR
etcwritememory (xExecute := xWrite, usiCom:=1, wSlaveAddress := 1002,
xAutoIncAdr := FALSE, xBroadcast := FALSE, uiMemOffset := 16#120,
iSize := 2, pSrc := ADR(wCommand), udiTimeout := 500);

3.4 Modbus Editor

Click the PLC in Network Configuration. The master and slave station windows supported by PLC are
displayed. As shown in the following figure, select the check box before the master or slave you want to
enable, and double-click MODBUS in Network Devices List on the right to add the slave to the network.

[ Device # Network Configuration X | &’ 5M_Drive_Virtual « | | Metwork Devices List
i . . E . B . Bry Serial Port
Copy aste Delete 43 Undo Redo Import EDS File Import GSD File (#) Import ECT File - BA" COMORS232)
JCOM(COMO (RS232) ) - “--[ii] MoDBUS
[V| Modbus Master [ |Modbus Slave [[1Free Protocol COM1[RS435)
| — n_y Ethernet Port
| JeoM(coul (RS485)) ¥ ECTPort

[ Modbus Master [[1Modbus Slave [[]Free Protocol
JEthernet (LAY 4)
[ ModbusTCP Master [7]ModbusTCP Slave

JEtherCAT (LAN C)

7] EtherCAT Master
JEtherCAT (LAN D)
| [[1EtherCAT Master

m

modbus_
protocol

Station:1

-

Figure 3-29 Modbus Configuration Example
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The device tree corresponding to the Modbus configuration is displayed on the left of the interface, shown
as follows:

=[5 untitedzs (=]
=[] Device (AC810-0122-U0R0)
@ Device Diagniosis
8@ Metwork Configuration
=l PLC Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& rLc_PRG
=@ MODBUS_COMO(RS232) (Modbus Master)
Ei madbus_protocol (Modbus Slave)
m modbus_protocol_1 (Modbus Slave)
= "% SoftMotion General Axis Pool
r§ SM_Drive_Virtual (SM_Drive_Virtual)

Figure 3-30 Device tree corresponding to Modbus configuration
AM600 supports two channels of Modbus serial port communication, matching serial port 0 and serial
port 1. Both ports support standard Modbus RTU protocol, and can be configured as master or slave
station. They support 6 baud rates, including 4800, 9600, 19200, 38400, 57600, and 115200.

The variable ranges that can be accessed by the master station are as follows:

1) All bitvariable operations (01 02 05 0f) can read and write 65535 bit variables from %QX0.0 to
%QX8191.7.

2) Allregister variable operations (03 04 06 10) can read and write 65536 register variables from MWO to
MW65535.

3) Inovance HMI can access AM600 system variables SM0-SM7999 and register variables SD0-SD7999.

3.4.1 Modbus Master Station Configuration

When a serial port is used as master station, configure Modbus master station and TCP of Modbus master
station in the Modbus device editor, including the following parameters:

Modbus master configuration

Modbus Master Configuration

Device Diagnose

Serial Port Configuration Modbus Master Configuration
Status Time between Frames{ms) |5 =
Information Baudrate
Parify EVEN -
Data Bits 8
Stop Bits 1 =
TransmissionMode @ RTU ASCIT

Figure 3-31 Modbus master configuration
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Master configuration parameters

Parameter Function
COM Port tChOeMmp;os;te(r) or 1, which is used to establish a physical connection to
Baudrate Communication rate
Purify Method of verifying communication frames
Data Bit Actual data bits included in communication frames
Stop Bit Last bitin a single packet during communication

TransmissionMode | RTU

Time Between The time for the master to wait for the next request data frame after
Frames receiving a response data frame
Example:

Parameter Value
COM Port 0
Baudrate 115200
Purify EVEN
Data Bit 8
Stop Bit 1
TransmissionMode RTU
Time Between Frames 2ms

3.4.2 Modbus Master-Slave Connection Configuration

When a serial port functions as the master station, the Modbus slave station is configured in Modbus
device editor, involving the following parameters:

Modbus Slave Configuration

Modbus RTU/ASCII
Modbus Slave Communication
Configuration
Unit ID[1..247]: 1 =
Device Diagnose
Status Timeout (ms): 1000 =

Information

Figure 3-32 Modbus slave station configuration when port functions as master
Slave configuration parameters

Parameter Function

Unit ID ID of the slave station, ranging from 1 to 247

After sending data, the master reports receiving timeout if no

Timeout
data is received within this timeout period

Enables the slave station by programming and starts to send

Slave Enable Variable . . . o
frame to the slave station. It is effective when it is set to ON.
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Example:
Parameter Value
UnitID 11
Timeout 1000 ms
Slave Enable Variable 1001

Modbus slave station communication configuration when port functions as master

Modbus Slave Configuration
Name Mo Access Type Trigger Read Offset length  Error Handing Write Offset Length  Repeated Comment
Madbus Slave Communication 1

Configuration Channel 01 1 Read Holding Registers(Fu...  Cyciic, t2100ms 0x0000 1 Keep Last Value

Chamnel 02 2 Read Holding Registers(Fu... Cyciic, t#100ms  0x0000 1 Keep Last Value 1

Device Diagnose
Channel 03 3 Read Holding Registers{Fu... Cydlic, t#100ms 0x0000 1 Keep Last Value 1

Internal /0 Mapping

Status

Information

< [ B

[E] Use decimal offset l Add... ] [ Delete ] [ Edit... ]

Figure 3-33 Modbus slave station communication configuration when port functions as master
In the previous figure, each channel represents an independent Modbus request. The third column
defines the cyclic operation on a write-single register (function code: 06) to write a word to the register
with an offset of 0x0006.

After you click Add, a dialog box for adding a channel for the Modbus slave station is displayed. Click OK
to create a channel.

Select a channel from the Modbus slave channel list and click Edit... The Modbus Channel Set dialog
box is displayed. Change the values of parameters to modify the channel settings. Click OK to update the
channel settings. You can set the following parameters to add or edit a channel:

' ™
Modbus Channel Set @

Channel

Hame

hecess Type [Read Holding Registers (Function Code 03) -
Repeated 1 =
Comment

Eead Register

Offszet 00000

Length (YORD) |1 -

Error Handling [Keep Lazt ¥alne n

Write Register

Offset 00000

Length (WORD) |1

L 4

Figure 3-34 Modbus slave station communication configuration when port functions as master
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Modbus communication parameter settings

Parameter

Function

Name

Channel name, in the string format.

Read Coils (Function Code 01).

Read Discrete Inputs (Function Code 02).
Read Holding Registers (Function Code 03).
Read Input Registers (Function Code 04).

Access Type o . .
Write Single Coil (Function Code 05).
Write Single Register (Function Code 06).
Write Multiple Coils (Function Code 15).
Write Multiple Registers (Function Code 16).
Cyclic: Requests are triggered . . .
y o au 'e6 Cycle Time: time for re-execution.
periodically.
Trigger Level Trigger: Requests are
) &8 q . Trigger Variable (SM): SM element that implements trigger.
triggered when a change is made ) . . )
; ) After trigger is successful, the element is reset automatically.
during programming.
Repeated Arequest is resent for the specified times when no response frame is received from the slave upon a
P communication error.
Comment Brief text description about data.
Read
Register
Offset Head address of the registers to be read.
Length Number of registers to be read.
Error Keep Last Value: The last valid value is kept.
Handling 0: All the values are zeroed.
Maximum
number of
registers to
be written
Offset Head address of the registers to be written.
Length Number of registers to be written.

The valid range of the Length parameter depends on the following parameters:

Function Code Access Type Register Count

01 Read Coils. 1t0 2000
02 Read Discrete Inputs. 1t0 2000
03 Read Holding Registers. 1to 125
04 Read Input Registers. 1to 125
05 Writes one coil. 1

06 Writes one register. 1

15 Writes multiple coils. 1to 1968
16 Write Multiple Registers. 1to 123
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Modbus Slave Internal I/0O Mapping

Modbus Slave Configuration Find Filter Show all -

Modbus Slave Communication Variable Mapping Channel Address Type Unit  Description

Configuratian £ 4 Channel 01 %IWD ARRAY [0..0] OF WORD Read Holding Registers

Device Diagnose E ] Channel 02 Il ARRAY [0,.0] OF WORD Read Holding Registers
L ] Channel 03 SRIV2 ARRAY [0,.0] OF WORD Read Holding Registers

Internal If0 Mapping

Status

Information

Reset mapping Always update variables: [Enabled 1 (use bus cyde task if not used in any task) ']

@ = Create new variable % = Map to existing variable

Figure 3-35 Modbus slave internal I/0 mapping when port functions as master station

Map variables to I/Q addresses by using the input assistant or entering an instance variable path.

3.4.3 Modbus Master Station Broadcast Configuration

When the Modbus master station is connected to multiple Modbus slave stations, and all Modbus slave
stations receive write operation, the Modbus master station needs to carry out broadcast.

Modbus Master Configuration

Mame Mo Access Type Level Trigger Variable Write Offset Length  Repeated Comment
Broadcast Communication
Configuration .
. Modbus Broadcast Channel Set @
Device Diagnose
Channel
Status
Hame
Information
Access Type [#rite Single Register (Funstion Code 0B) -]
Trigzger Yariable(SM) <000 =
Repeated 0 =
Comment
Write Register
Offset 00000 -
Length (YORD) 1
oK | [ Cameal |
[[] Use decimal offset Add... ] Delete | Edit..

Figure 3-36 Broadcast configuration when port functions as master
By clicking Add on the broadcast communication setting tab, the Modbus Broadcast Channel Set
dialog box is displayed, including the parameters of Name, Access Type, Trigger Variable (SM), Repeated,
Comment, and Write Register (Offset and Length).

The access type includes multiple function codes, including Write Single Coil (Function Code 05), Write
Single Register (Function Code 06), Write Multiple Coils (Function Code 15), and Write Multiple Registers
(Function Code 16).

B Trigger Variable: Condition that triggers the Modbus master to start communication. The Modbus
master can perform broadcast communication only when the trigger variable is true. The trigger
variable needs to be reset during programming.

B Repeated: Number of resend times after a send is completed. The number of send failures can be
reduced by setting the number of resend times.
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3.4.4 Modbus Slave Station Configuration

Modbus Slave Configuration

Device Diagnose

Status

Information

_\_\_\—__\_\_\_\_\__\_\_\_\_\—___‘_‘———\_

Serial Port Configuration Modbus Slave Configuration
Unit ID[1..247] 1 t
Time between Frames(ms)
pary
Data Bits 8 B
Stop Bits 1 =
TransmissionMode @ RTU ASCII

Figure 3-37 Configuration when port functions as slave

Among the Modbus slave station configuration parameters, the serial port configuration parameters have
the same meanings as those of Modbus master station. The Modbus slave station number refers to the
local device station number. Time between frame indicates the delay of responding to the master after the

frame from master is received.

3.4.5 Modbus Device Diagnosis

The Modbus master station diagnosis information includes the communication configurations of faulty

slave station and the fault.

Devices -8 x

% Network Configuration Device MODBUS_COMO x | ] modbus_protocol

=5 Unbitled17
= Modbus Master Configuration Diagnose State
", Device Disgnosis Broadcast Communication flo; Diagnosestate Code
Network Configuration Configuration
& Localsus Config Device Diagnose
=Bl PLC Logic
EF) Status
. Library Manager
v Henag Information
-8 rc_rrG (PrRE)
=& Task Configuration —
[ I
=-§# MainTask ——
] pLe_prG
"8 SoftMotion General Axis Pool
-3 . HIGH_SPEED_IO (High Speed IO ] 1
=3 MODBUS_COMD (Modbus Master)

Figure 3-38 Modbus master diagnosis

Configuration

Modbus Slave Configuration

Modbus Slave Communication

Diagnose State

MNo. DiagnoseState Code

Device Diagnose

Status

Infarmation

< m 3

Figure 3-39 Modbus slave station diagnosis when port functions as master
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Devices +* o x

= ) Linttiedi7 [~
= m Device [connected] (AM&00-CPU1608. ..
@ Device Diagnosis
= %@ Netwark Configuration
l-; LocalBus Config
= B PLC Logic
=} Application [run]

%ﬁ Metwork Configuration

Modbus Slave Canfiguration Diagnose State

[ mopBUS_COMD x ] Device

Device Diagnose

Status

Information

No.

Diagnos:

eState Code

Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
H) PLC_PRG
& SoftMotion General Axis Pool
B  HiGH_sPEED 10 (High Speed 10
# woDBUS_coMo (Modbus Device)

Figure 3-40 Device diagnosis when port functions as slave

3.4.6 Common Errors of Modbus

The following errors are frequently encountered during Modbus master-slave connection:

1. The configurations of Modbus master and Modbus slave are inconsistent, causing a communication
failure between master and slave.

2. An error response is returned when the Modbus master accesses a Modbus slave through an invalid
address.

3. The Modbus master receives an error response from the Modbus slave when it attempts to write a
register of the Modbus slave that only supports the read operation.

Incorrect response frame

An error response consists of a transaction metadata identifier, protocol identifier, length, slave address,
command code+0x80, error code, and cyclic redundancy check (CRC).

The preceding error frame is applicable to all command frames.

No. Definition of Data (Byte) Number of Bytes Description

1 Transaction metadata 5 Identifier of Modbus request/response

identifier transaction processing.

2 Protocol identifier 2 Modbus protocol if the value is 0.

3 Length 2 Number of the following bytes.

4 Slave address 1 Value range: 1 to 247.

5 Command code+0x80 1 Command error code

6 Error code 1 The value ranges from 1 to 4.

3.4.7 Modbus Variable Addressing

Coil: Bit variables, indicated by 0 or 1. The PLC includes Q and SM area variables.

Variable Command Code | Offset | Number of Coils Description
QWO0-QW511 | 0X01, 0x05, Ox0f 0 8192 Accessible by standard Modbus protocols.
SMO-SM7999 | OX31, 0x35, 0x3f 0 8000 Use.d|fferentfunct|on codes from Inovance HMI
dedicated protocol.
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Register: 16-bit (words) variable. The PLC includes M and SD area variables.

Variable Command Code | Offset | Number of Registers Description
MWO0-MW65535 | 0X03, 0x06, 0x10 0 65536 Accessible by standard Modbus protocols.
iff functi fi I
SDO-SDT999 0X33, 0x36, 0x40 0 8000 Usedi grent unction codes from Inovance
HMI dedicated protocol.
Note:

Inovance HMI dedicated protocol uses different function codes: For the access to SM, use 0x31, 0x35 and
0x3f (0x30 added based on bit variable access). For the access to SD, use 0x33, 0x36, and 0x40 (0x30 added

based on register variable access).

AM600 soft elements include Q, I, and M areas, which can be accessed by bit, byte word, and dual-word.
For example, %QX, %QB, %QW, and %QD are converted as follows:

QBO = (QX0.0-QX0.7)

QWO = (QBO0-QB1) = ((QX0.0-QX0.7) + (QX1.0-QX1.7));
QDO = (QW0-QW1) = (QB0-QB4) = ((QX0.0-QX0.7) + (QX1.0-QX1.7)+(QX2.0-QX2.7)+(QX3.0-QX3.7))
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Register Addressing Rule

Addressing | Addressing | Addressing | Addressing Addressing | Addressing | Addressing | Addressing
by bit by byte by word by Dword by bit by byte by word by Dword
QX0.0 MX0.0
QX0.1 MX0.1
QX0.2 MX0.2
QXx0.3 MXO0.3

QB0 MBO
QX0.4 MX0.4
QX0.5 MX0.5
QX0.6 MX0.6
QX0.7 MXO0.7

QWO MWO

QX1.0 MX1.0
QX1.1 MX1.1
QX1.2 MX1.2
QX1.3 MX1.3

QB1 MB1
QX1.4 MX1.4
QX1.5 MX1.5
QX1.6 MX1.6
QX1.7 MX1.7

QDO MDO

QX2.0 MX2.0
Qx2.1 MX2.1
QX2.2 MX2.2
QX2.3 MX2.3

QB2 MB2
QX2.4 MX2.4
QX2.5 MX2.5
QX2.6 MX2.6
QX2.7 MX2.7

QW1 MW1

QXx3.0 MX3.0
QX3.1 MX3.1
QX3.2 MX3.2
QX3.3 MX3.3

QB3 MB3
QX3.4 MX3.4
QX3.5 MX3.5
QX3.6 MX3.6
QX3.7 MX3.7
QX4.0 MX4.0

QB4 QW2 QD1 MB4 MW?2 MD1
QX4.1 MX4.1

The head address of AM600's Word register contains an even number of bytes. The head address of DWord
register contains an even number of words. The index number is 2 times, facilitating address calculation.
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3.4.8 Modbus Communication Frame Format

The 0x01 command code is used to read the Q variable.

The 0x31 command code is used to read the SM variable.

Request frame format: slave address + 0x01 + head address of coils + number of coils + CRC code

No. Definition of Data (Byte) | Number of Bytes Description
1 Slave address 1 Value range: 1 to 247.
2 Sz?jle/)0x3l (command 1 The instruction is to read coils.
3 Head address of coils 2 Big-endian. See "Coil addressing".
4 Number of coils 2 Big-endian (N).
5 CRC code 2 Big-endian.

Response frame format: slave address + 0x01 + number of bytes + state of coils + CRC code

No. Definition of Data (Byte) Number of Bytes Description
1 | Slave address 1 Value range: 1 to 247.
2 0x01/0x31 (command 1 The instruction is to read coils.
code)

3 Number of bytes 1 The valueis (N +7)/8.

Eight coils are indicated by one byte. If the last byte has less
. than eight bits, enter 0 for undefined bits. The first eight
+

4 | Coilstatus (N+7)/8 coils are indicated by the first byte, and the coil with the
smallest address is indicated by the least significant bit.

5 | CRCcode 2 Big-endian.

The 0x03 command code is used to read the M variable.

The 0x33 command code is used to read the SD variable.

Request frame format: slave address + 0x03 + head address of registers + number of registers + CRC code

No. Definition of Data (Byte) | Number of Bytes Description
1 Slave address 1 Value range: 1 to 247.
2 Sztc);/)OxB (command 1 The instruction is to read registers.
3 Head address of registers 2 Big-endian. See "Register addressing".
4 Number of registers 2 Big-endian (N).
5 CRC code 2 Big-endian.

Response frame format: slave address + 0x03 + number of bytes + register value + CRC code

No. | Definition of Data (Byte) | Number of Bytes Description
1 Slave address 1 Value range: 1 to 247.
0x03/0x33 d
2 X03/0x33 (comman 1 The instruction is to read registers.
code)
3 Number of bytes 1 The valueis N x 2
One register value is indicated by two bytes. It is big-endian.
4 Register value Nx2 The register with a smaller address is indicated by the first
byte.
5 CRC code 2 Big-endian.
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The 0x05 command code is used to read the Q variable.

The 0x35 command code is used to read the SM variable.

Request frame format: slave address + 0x05 + head address of the coil + state of the coil + CRC code

No. | Definition of Data (Byte) | Number of Bytes Description
1 | Slave address 1 Value range: 1 to 247.
2 gz?jSQ/)Ox.%S (command 1 The instruction is to write a single coil.
3 | Address of the coil 2 Big-endian. See "Coil addressing".
4 | Coil status 2 Big-endian. A non-zero value is valid.
5 | CRC code 2 Big-endian.

Response frame format: slave address + 0x05 + head address of the coil + state of the coil + CRC code

No. | Definition of Data (Byte) | Number of Bytes Description
1 Slave address 1 Value range: 1 to 247.
2 gz(c)ISG/)OBS (command 1 The instruction is to write a single coil.
3 | Address of the coil 2 Big-endian. See "Coil addressing".
4 | Coil status 2 Big-endian. A non-zero value is valid.
5 | CRCcode 2 Big-endian.

The 0x06 command code is used to read the M variable.

The 0x36 command code is used to read the SD variable.

Request frame format: slave address + 0x06 + head address of the register + register value + CRC code

No. | Definition of Data (Byte) | Number of Bytes Description
1 | Slave address 1 Value range: 1 to 247.
2 Szgi/)OX% (command 1 The instruction is to write a single register.
3 | Address of the register 2 Big-endian. See "Register addressing".
4 | Register value 2 Big-endian. A non-zero value is valid.
5 | CRCcode 2 Big-endian.

Response frame format: slave address + 0x06 + head address of the register + register value + CRC code

No. | Definition of Data (Byte) | Number of Bytes Description
1 | Slave address 1 Value range: 1 to 247.
2 Szzz/)OX% (command 1 The instruction is to write a single register.
3 | Address of the register 2 Big-endian. See "Register addressing".
4 Register value 2 Big-endian. A non-zero value is valid.
5 | CRCcode 2 Big-endian.

The 0x0f command code is used to write multiple consecutive Q variables.

The 0x3f command code is used to write multiple consecutive Q variables.

Request frame format: slave address + 0x0f + head address of coils + number of coils + number of bytes
+ state of coils + CRC code
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No. | Definition of Data (Byte) | Number of Bytes Description

1 | Slave address 1 Value range: 1 to 247.

2 Sz?jZ)O)(3f (command 1 The instruction is to write multiple coils.

3 | Head address of coils 2 Big-endian. See "Coil addressing".

4 | Number of coils 2 Big-endian. The maximum of N is 1968.

5 Number of bytes 1 The valueis (N +7)/8.
Eight coils are indicated by one byte. If the last byte has less
than eight bits, enter 0 for undefined bits. The first eight coils

6 | Coilstatus (N+7)/8 are indigcated by the first byte, and the coil with the sriallest
address is indicated by the least significant bit.

7 | CRC code 2 Big-endian.

Response frame format: slave address + 0x05 + head address of coils + number of coils + CRC code

No. Definition of Data (Byte) Number of Bytes Description
1 | Slave address 1 Value range: 1 to 247.
2 | 0x0f/0x3f (command code) 1 The instruction is to write multiple coils.
3 | Head address of coils 2 Big-endian. See "Coil addressing".
4 | Number of coils 2 Big-endian.
5 | CRCcode 2 Big-endian.

The 0x10 command code is used to write multiple consecutive M variables.

The 0x40 command code is used to write multiple consecutive SD variables.

Request frame format: slave address + 0x10 + head address of registers + number of registers + number of
bytes + register value + CRC code

No. Definition of Data (Byte) Number of Bytes Description
1 | Slave address 1 Value range: 1 to 247.
2 0x10/0x40 (command code) 1 The instruction is to write multiple registers.
3 | Head address of registers 2 Big-endian. See "Register addressing".
4 | Number of registers 2 Big-endian. The maximum of N is 120.
5 | Number of bytes 1 The valueis N x2
6 Register value Nx2(Nx4)
7 | CRCcode 2 Big-endian.

Response frame format: slave address + 0x05 + hea

d address of coils + number of coils + CRC code

No. Definition of Data (Byte) Number of Bytes Description
1 | Slave address 1 Value range: 1 to 247.
2 | 0x10/0x40 (command code) 1 The instruction is to write multiple registers.
3 | Head address of registers 2 Big-endian. See "Register addressing".
4 | Number of registers 2 Big-endian. The maximum of N is 120.
5 | CRCcode 2 Big-endian.
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3.5 Using Free Protocols on COM Ports

3.5.1 Overview

This section describes communication using free protocols on the COM ports of a medium-sized PLC. The
applicable versions are as follows:

Device Name Version
InoProShop 1.2.0 and later
PLC firmware 1.19.70 and later

3.5.2 Serial Hardware Port

AM600 supports communication using two RS485 COM ports, which are port 0 and port 1, with support for
free protocols.

Port Channel Pin Definition
1 RS485-
175 COMO (RS485) 2 RS485+
2|0 ©|6
3| o ol7 5 GND
s ol 8 6 RS485-
o
50 o ©/9 COM1 (RS485) 9 RS485+
3 GND

AC810 supports RS485 and RS232 communication. For I/O COM ports, pins 1, 3, and 5 output DI signals,
and pins 2 and 4 output DO signals.

Description Function |Signal|No. I/0 COM Port No. Signal Function Description
. Output
Indicator turn-
ON: power-on; | Power-on Cl) 1 5 | p sTATUS on sl,i nal uu on after the
OFF: power-off signal - & P controlleris
power-on
powered on
Retentive at . Output
ower failure Power failure Running status after the
P detection | P_OK | 3 4 | P_STATUS ne .
upon ON-OFF . signal controlleris
. signal
switch powered on
OFF: RUN; ON:
STOP RUN/STOP | RUN | 5 6 ov Output common --
3 Input ov | 7 8 GND Communication 3
common reference ground
- RS485+ 485+ | 9 10 232R RS232 receiving -
- RS485- 485- |11 12 2327 RS232 sending -
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3.5.3 COM Port Configuration

This section shows how to configure COM1 of the PLC to use free protocols.
8;@ Network Configuration X m Device X
Copy Paste Delets Undo Redo | @) Import EDS File Import GSD File (4] Import ECT File

oo 0

[ Modbus Master "] Modbus Slave Free Protocol

Hoow 1

[ Modbus Master [[]Meodbus Slave [[]Free Protocol
FaNn

[[1CANopen Master []CANlink Master [|CANlink Slave
PEthernet

[ ModbusTCP Master [T ModbusTCP Slave
JEtherCAT

[[EtherCAT Master

3.5.4 Communication Configuration

Devices > X% S Network Configuration (4 Device [{] FREE_PROTOCOL_COMO X
-5 Uniteds? [=]
= [ Device (AMS00-CPU1608TP/TN) | Free Protocol Configuration
@ Device Diagnosis Status Serial Port Configuration Free Protocol Configuration
= %@ Network Configuration
B LocaBus Config Information Register Type MW -
=&l PLC Logic Saudrate Ge00 < Recelve Count Register 0 =

= I} Application
wt

m Library Manager Parify EVEM - Receive Buffer Address 1 =

PLC_PRG (PRG)

Data Bits 8 = Max Receive Length 256 =
= @ Task Configuration
= @ MainTask Stop Bits 1 = send Count Register 300 =
& rLc_PRG
"2 softMotion General Axis Pool send Buffer Address 01 :
m HIGH_SPEED_IO (High Spes| Max Send Length 258 =

B Frez_PrOTOCOL_COMO (Seri

Note: The unit of send/receive length is BYTE!

The following table lists the parameters that need to be set.

Parameter Definition
COM Port Number COM port 0 or 1, which is used to establish a physical connection to the master
Baudrate Communication rate
Parify Method of verifying communication frames
Data Bits Actual data bits included in communication frames
Stop Bits Last bitin a single packet during communication

The communication format used by the COM port with Free Protocol selected must be consistent with
that of the connected slave, for example, 9600 8 E 1.

3.5.5 Registers for Data Sending and Receiving

B Register Type: The options are %MW and SD. The SD option is only applicable to the AM600 series.
B Receive Count Register: records the length (in bytes) of data frames received from external devices.

In Figure 3-41, the %MWO setting indicates the length of data frames received from external devices.
MWO0 needs to be cleared manually; otherwise, its value keeps increasing until it is cleared when the
value of Max Receive Length is reached. In this case, the receive buffer is overwritten from the start.

B Receive Buffer Address: records the head address (in bytes) of the buffer that receives data from
external devices.
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For example, if the receive length is %MWO = 10, the receive buffer ranges from %MW1 to %MWS5. One
%MW occupies 2 bytes.

B Send Count Register: records the length (in bytes) of data that the PLC sends to external devices.
Here, the setting is %MW300.

B Send Buffer Address: records the head address (in bytes) of the buffer that sends data.

For example, if the send length is %0MW300 = 8, the send buffer ranges from %MW301 to %MW304.
Data is automatically sent when %MW300 is not 0. %MW300 is automatically cleared after data is
sent.

Figure 3-41 shows the free protocol configuration for a COM port.

Free Protocol Configuration

Receive Count Register a =
Receive BufferAddress 1 =
Max Receive Length 256 =
Send Count Register 300 =
Send Buffer Address 301 =
Max Send Length 256 =

Maote: The unit of send/receive length is BYTE!

Figure 3-41 Free protocol configuration

Parameter Definition
Register Type The options are %MW and SD.
Receive Count Register This register displays the number of received bytes when data is received.
Receive Buffer Address This parameter indicates the head address of the buffer that receives data.
Max Receive Length This parameter indicates the maximum number of buffered bytes.

. Data is sent when this parameter is not set to 0. Its value is automatically reset after
Send Count Register

data is sent.
Send Buffer Address This parameter indicates the head address of the buffer that sends data.
Max Send Length This parameter indicates the maximum number of data bytes sent at a time.

The following is an example.
The process based on the preceding settings is as follows:

1) When datais received, %MWO displays the number of received data bytes, and the received data is
stored in the registers starting from the head address %MW1.

2) Each time after data is received, %MWO0 must be cleared manually so that data is buffered all over
again starting from %MW1. If %MWO is not cleared, data is buffered in sequence.

3) When the length of received data exceeds the value 256 (bytes) of Max Receive Length, %MWO starts
counting again and the received data is stored from the head address %MW1.

4) Before data is sent, the data is written to the registers starting from the head address %MW301.

5) After the data (bytes) to be sent is written to %MW300, data starting from %MW301 is sent.

-146-



Chapter 3 Network Settings

6) %MW300 is automatically cleared after data is sent.

7)  When the number of bytes written to %MW300 exceeds the value 256 of Max Send Length, data is
sent based on Max Send Length.

3.5.6 Data Send/Receive Tests Through the COM Port Debugging Assistant

1) Usethe COM port debugging assistant to send "34 35 36 37"
The length %MWO of the data received by the PLC is 4 bytes.
The buffer that receives data ranges from %MW1 to %MW?2.

%MWO must be manually cleared before data is received again.

Free prolocol Conliguration

Clase COM Register Type

Parily Stop E | Receive Count Register
Bil Bil gt || =] rPeriy s P ¢

Receive Buffer Address

Word

@ HEX © ASCI [ lgnorespaces [v o

¥ Inlervals Clear
Max Receive Length

| EVECECEY

Send Count Register

. Send Buffer Address
34 35 36 37

Max Send Length

Note: The unit of send/receive length is BYTE!

Manitorl
Expression Application Type Value Prepare value Execulion point
YeMWO Device, Application WORD E-;_EIEI:{M" . Cyclic
%MW1 Device, Application WORD 16#3534 Cyclic
YaMW2 Device, Application WORD “16#3736 Cyclic
9%MW300 Device.Application  WORD 16#0000 Cyelic
%MW301 Device. Application WORD 16#0000 Cyclic
5L MW302 Device, Application WORD 16#0000 Cyclic

2) Send data from the PLC.

When the length %MW300 of data received by the PLC is greater than 0, for example, 6 bytes, the send
buffer ranges from %MW301 to %MW303. %MW300 is automatically cleared after data is successfully
sent.
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3.6 Modbus TCP Device Editor

Click a PLC on the Network Configuration tab page. A window is displayed, allowing you to enable the
master and slaves supported by the CPU, as shown in Figure 3-42. Select the check box before the master
or slave you want to enable, and double-click MODBUS_TCP in Network Devices List on the right to add

the slave to the network.

‘%@ Network Configuration x| [] Device

Copy Paste Delete 4y Undo Redo | (@ Import EDS File Import GSD File [#] Import ECT File | (4, Zoom In

Seou

0
[ Modbus Master [ Modbus Slave ["| Free Protocol

Heon 1

[T Modbus Master [T Modbuz Slave [[]1Free Protoeol
Heavo

[ CANopen Master [[|CANlink Master [|CANlink Slave
HEthernet

HodbusTCP Haster[ | ModbusTCP Slave
FEtherCAT

[ EtherCAT Master

ModbusTCP

modbusT
|-

192.168.
!| 1.1

Figure 3-42 Modbus TCP configuration example

-

m

Metwork Devices List

F“»y" Serial Port

1 4 Can Port

. EthemetPort
[l mopsus_TCP
G- ECT Part

The device tree corresponding to Modbus TCP configuration is displayed on the left, as shown in

Figure 3-43.

Devices -~ 0 X

=3 Unstedi7 E3
=[] Device (AMB0DO-CPU160ETRTH)

2 Device Diagnosis
= 3@ Metwork Configuration
E;F LocalBus Config
=2l PLC Logic
=} Application
m] Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g MainTask
& PLC_PRE
2 softMotion General Axis Pool
. HIGH_SPEED_IQ (High Speed IO Module)
= |E MODBEUS_TCP (ModbusTCP Master)
m modbusTecp (ModbusTCP Slave)
ﬁ modbusTop_1 (ModbusTCF Slave)

Figure 3-43 Device tree corresponding to Modbus TCP configuration

AM600 supports Modbus TCP communication. You can configure the Modbus TCP master and slaves.
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3.6.1 Configuring a Modbus TCP Master

Modbus TCP master configuration

| Device Diagnose

Status

Modbus TCPMaster Configuration

Modbus TCP

Time between Frames(ms): |1 -

Information

Figure 3-44 Modbus TCP master configuration

Time between Frames indicates the time for the master to wait for the next request data frame after

receiving a response data frame. This parameter can be used to adjust the data exchange rate.

3.6.2 Configuring Modbus TCP Master-Slave Connection

Modbus TCP master-slave connection configuration

Modbus TCP Slave Configuration

Modbus TCP

Modbus TCP Slave Communication
Configuration

Slave IP Address: 192 . 168 . 1 . 1
Device Diagnose

: 502 =

Status Part:
Information Unit ID[0..255]: 235 =

Timeout({ms): 1000 T

Slave Enable variable:sm (3001 T

Figure 3-45 Modbus TCP master-slave connection configuration

Parameters:

Parameter

Definition

Slave IP Address

IP address of the Modbus TCP slave used to connect to the master.

Port TCP port of the Modbus TCP slave used to connect to the master.
Unit ID Protocol address of the Modbus TCP slave used to connect to the master.
Timeout Enable the timeout feature and specify the timeout period, in milliseconds.

Slave Enable Variable

The SM element controls the communication initiated to the slave.

Example:

Parameter

Value

Slave IP Address

192.168.10.16

Port 502
Unit ID 05

Timeout 1000
Slave Enable Variable 3001
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Configuring Modbus TCP master-slave communication

MName No Access Type Trigger Variable Read Offset Length Error Handling Write Offset
Channel 01 1 Read Holding Registers(Fu... Cydic, t#5ms 0x0000 1 Keep Last Value
Channel 02 2 Read Holding Registers(Fu... Cydic, t#5ms 00000 1 Keep Last Value
Channel 03 3 Read Holding Registers(Fu... Cydic, t#5ms Ox0000 1 Keep Last Valus
< m r
[[] Use decimal offset [ Adde ] ’ Delete ] ’ Edit... ]

Figure 3-46 Modbus TCP master-slave communication configuration

In Figure 3-46, each channel represents an independent Modbus TCP request. The Access Type column
defines the cyclic operation on a read holding register (parameter number: 03) to read the register value
with a length of 7 from the register with an offset of 0x0012.

Click Add.... The Modbus Channel Set dialog box is displayed, allowing you to add a channel to the
Modbus TCP slave. Complete settings and click OK to create a channel.

Select a channel from the Modbus TCP slave channel list and click Edit... The Modbus Channel Set dialog
box is displayed. Change the values of parameters to modify the channel settings. Click OK to update the
channel settings.

You can set the following parameters to add or edit a channel:

Modbus Channel Set - @

Chanmnel

Hame

hecess Type [Read Holding Regizters (Function Code 03) -
Trigger Cycle Time(us) 5 =
Repeated 1 =
Comment

Eead Register

Offszet 00000
Length (RORD) |1 =
Error Handling |Keep Last Walue 7

Write Register

Offset 00000

Length (YORD) |1

L >

Figure 3-47 Dialog box for Modbus TCP master-slave communication configuration
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Modbus communication parameter settings

Parameter Definition
Name Channel name, in the string format.
Read Coils (Function Code 01).
Read Discrete Inputs (Function Code 02).
Read Holding Registers (Function Code 03).
Access Type Read Input Registers (Function Code 04).
Write Single Coil (Function Code 05).
Write Single Register (Function Code 06).
Write Multiple Coils (Function Code 15).
Write Multiple Registers (Function Code 16).
Cyclic: Requests are triggered periodically. Cycle Time: time for re-execution.
Trigger Trigger by level: Requests are triggered Trigger variable (SM): SM element that
when a change is made during programming. | implements trigger.
Repeated Arequest i? res_,ent for the specified times when no response frame is received from the slave upon
a communication error.
Comment Brief text description about data.
Read Register
Offset Head address of the registers to be read.
Length Number of registers to be read.
Error Handling Keep Last Value: The last valid value is kept.
0: All the values are zeroed.
Write Register
Offset Head address of the registers to be written.
Length Number of registers to be written.

The valid range of the Length parameter depends on the following parameters:

Parameter Number Access Type Register Count

01 Read Coils 1t0 2000
02 Read Discrete Inputs 1t0 2000
03 Read Holding Registers 1to 125
04 Read Input Registers 1to 125
05 Write Single Coil 1

06 Write Single Register 1

15 Write Multiple Coils 1to 1968
16 Write Multiple Registers 1to 123
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Modbus TCP slave internal I/O mapping

Modbus TCP Slave Configuration Find Filter Show all T
Maodbus TCP Slave Communication Variable Mapping Channel Address Type Unit  Description
Confi ki
s oo Charnel 01 %IW1  ARRAY [0..0] OF WORD Read Holding Registers
Device Diagnose e 4 Channel 02 eIW2 ARRAY [0..0] OF WORD Read Holding Registers
L ] Channel 03 2RIW3 ARRAY [0..0] OF WORD Read Holding Registers

Internal If0 Mapping

Status

Information

Figure 3-48 Internal I/O mapping of Modbus TCP master-slave connection

Map variables to I/Q addresses by using the input assistant or entering an instance variable path.

3.6.3 Configuring a Modbus TCP Slave

Modbus TCP slave configuration

| Modbus TCP Slave Configuration
Device Diagnose Slave Port: 502 s

Status
Time between Frames(ms): |1 z

Information

Figure 3-49 Modbus TCP slave configuration

Parameters:

Parameter Definition

Slave Port TCP port of a Modbus TCP slave.

. Delay for the Modbus TCP slave to return a response frame after receiving a communication
Time Between Frames

frame.
Example:
Parameter Value
Slave Port 502
Time Between Frames 1
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3.6.4 Diagnosing Modbus TCP Devices

Modbus TCP master diagnosis

Modbus TCPMaster Configuration

Device Diagnose

Status

Information

\

Figure

Diagnose State

Code

No.

DiagnoseState

3-50 Modbus TCP master diagnosis

Modbus TCP Slave Canfiguration

Modbus TCP Slave Communication
Configuration

Device Diagnose

Status

Infarmation

\

Diagnose State

Code

Ma.

DiagnoseState

Figure 3-51 Modbus TCP master-slave connection diagnosis

Modbus TCP slave diagnosis

Modbus TCP Slave Canfiguration

Diagnose State

Device Diagnose

DiagnoseState Code

Status

Information

\

<

Figure 3-52 Modbus TCP slave diagnosis

3.6.5 Common Errors of Modbus TCP

The following errors are frequently encountered during Modbus TCP master-slave connection:

1.

communication failure.
2.

address.
3.

The IP addresses configured for Modbus TCP master-slave connection are incorrect, causing a

An error response is returned when the Modbus TCP master accesses a slave through an invalid

The Modbus TCP master receives an error response from the slave when it attempts to write a register

of the slave that only supports the read operation.

An error frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
command code+0x80, error code, and cyclic redundancy check (CRC).
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The preceding error frame is applicable to all command frames.

No. Definition of Data (Byte) Number of Bytes Description

1 Transaction metadata identifier ) Identiﬂe.r of Modbus request/response transaction

processing

2 Protocol identifier 2 Modbus protocol if the value is 0

3 Length 2 Number of the following bytes

4 Slave address 1 Value range: 1 to 247

5 Command code+0x80 1 Command error code

6 Error code 1 Valuerange: 1to 4

3.6.6 Modbus TCP Communication Frame Format

The 0x01 command code is used to read the Q variable.

The 0x31 command code is used to read the SM variable.

Arequest frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x01, head address of coils, and number of coils.

No. Definition of Data (Byte) Number of Bytes Description
1 Transaction metadata identifier 5 Identifigr of Modbus request/response transaction
processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
5 0x01/0x31 (command code) 1 The command is to read coils.
6 Head address of coils 2 Big-endian. See "Coil addressing".
7 Number of coils 2 Big-endian (N).

Aresponse frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x01, number of bytes, and coil status.

No. Definition of Data (Byte) Number of Bytes Description

I ifier of M

1 Transaction metadata identifier 2 dent |e'ro odbu§ request/response
transaction processing.

2 Protocol identifier 2 Modbus protocol if the value is 0.

3 Length 2 Number of the following bytes.

4 Slave address 1 Value range: 1 to 247.

5 0x01/0x31 (command code) 1 The command is to read coils.

6 Number of bytes 1 The valueis (N +7)/8.
Eight coils are indicated by one byte. If the last
byte has less than eight bits, enter 0 for undefined

7 Coil status (N+7)/8 bits. The first eight coils are indicated by the first
byte, and the coil with the smallest address is
indicated by the least significant bit.

The 0x03 command code is used to read the M variable.

The 0x33 command code is used to read the SD variable.

Arequest frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x03, head address of registers, and number of registers.




Chapter 3 Network Settings

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
5 22236/)0)(33 (command 1 The command is to read registers.
6 Head address of registers 2 Big-endian. See "Register addressing".
7 Number of registers 2 Big-endian (N).

Aresponse frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x03, number of bytes, and register value.

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
0x03/0x33 d
5 X03/0x33 (comman 1 The command is to read registers.
code)
6 Number of bytes 1 The valueis N x2
One register value is indicated by two bytes. It is big-
7 Register value Nx2 endian. The register with a smaller address is indicated by
the first byte.

The 0x05 command code is used to read the Q variable.

The 0x35 command code is used to read the SM variable.

Arequest frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x05, coil address, and coil status.

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
5 (C)zgi/)OX% (command 1 The command is to write a single coil.
6 Address of the coil 2 Big-endian. See "Coil addressing".
7 Coil status 2 Big-endian. A non-zero value is valid.

Aresponse frame consists of a transaction metadata identifier, protocol identifier, length, slave address,

0x05, coil address, and coil status.

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
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No. Definition of Data (Byte) | Number of Bytes Description

3 Length 2 Number of the following bytes.

4 Slave address 1 Value range: 1 to 247.

5 2232/)065 (command 1 The command is to write a single coil.
6 Address of the coil 2 Big-endian. See "Coil addressing".

7 Coil status 2 Big-endian. A non-zero value is valid.

The 0x06 command code is used to read the M variable.

The 0x36 command code is used to read the SD variable.

Arequest frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x06, register address, and register value.

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
5 Szgi/)OX% (command 1 The command is to write a single register.
6 Address of the register 2 Big-endian. See "Register addressing".
7 Register value 2 Big-endian. A non-zero value is valid.

Aresponse frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x06, register address, and register value.

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
5 SZ;ZZOX% (command 1 The command is to write a single register.
6 Address of the register 2 Big-endian. See "Register addressing".
7 Register value 2 Big-endian. A non-zero value is valid.

The 0x0f command code is used to write multiple consecutive Q variables.

The 0x3f command code is used to write multiple consecutive Q variables.

Arequest frame consists of a transaction metadata identifier, protocol identifier, length, slave address,
0x0f, head address of coils, number of coils, number of bytes, and coil status.

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 9 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
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No. Definition of Data (Byte) | Number of Bytes Description
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
f/0x3f d
5 0x0f/0x3f (comman 1 The command is to write multiple coils.
code)

6 Head address of coils 2 Big-endian. See "Coil addressing".

7 Number of coils 2 Big-endian. The maximum of N is 1968.

8 Number of bytes 1 The valueis (N +7)/8.
Eight coils are indicated by one byte. If the last byte has
less than eight bits, enter 0 for undefined bits. The first

9 Coil status (N+7)/8 eight coils are indicated by the first byte, and the coil with
the smallest address is indicated by the least significant
bit.

Aresponse frame consists of a transaction metadata identifier, protocol identifier, length, slave address,

0x05, head address of coils, and number of coils.

No. Definition of Data (Byte) | Number of Bytes Description

1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.

2 Protocol identifier 2 Modbus protocol if the value is 0.

3 Length 2 Number of the following bytes.

4 Slave address 1 Value range: 1 to 247.

5 Szgz)ox‘?)f (command 1 The command is to write multiple coils.

6 Head address of coils 2 Big-endian. See "Coil addressing".

7 Number of coils 2 Big-endian.

The 0x10 command code is used to write multiple consecutive M variables.

The 0x40 command code is used to write multiple consecutive SD variables.

Arequest frame consists of a transaction metadata identifier, protocol identifier, length, slave address,

0x10, head address of registers, number of registers,

number of bytes, and register value.

No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata 5 Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
5 2222/)0)(40 (command 1 The command is to write multiple registers.
6 leg?jt:idress of 2 Big-endian. See "Register addressing".
7 Number of registers 2 Big-endian. The maximum of N is 120.
8 Number of bytes 1 The valueis N x 2
9 Register value Nx2(Nx4)

Aresponse frame consists of a transaction metadata identifier, protocol identifier, length, slave address,

0x05, head address of coils, and number of coils.
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No. Definition of Data (Byte) | Number of Bytes Description
1 Transaction metadata ) Identifier of Modbus request/response transaction
identifier processing.
2 Protocol identifier 2 Modbus protocol if the value is 0.
3 Length 2 Number of the following bytes.
4 Slave address 1 Value range: 1 to 247.
5 22;2/)0)(40 (command 1 The command is to write multiple registers.
6 Head address of registers 2 Big-endian. See "Register addressing".
7 Number of registers 2 Big-endian. The maximum of N is 120.

3.7 CANopen Network

CANopen Bus Overview

CANopen is the industrial communication protocol family for distributed automatic control devices based
on the CAN bus. CANopen is promoted by CAN in Automation (CiA) and was standardized at the end of
2002, with a standard number of CENELEC EN 50325-4. CANopen defines application-layer protocols,
communication-layer protocols, and multiple application protocols. Figure 3-53 shows the overall
architecture of CANopen.

Device Profile Device Profile
I/0 Module Drives Application plane
CiA DSP-401 CiA DSP-402

!

Application layer
CANopen-API CiADS-301
Framework
Object Dictionary CiA DSP-302
CiA DSP-304

!

o . Communication plane
Communication object CiA DS-301
‘ PDO ‘ ‘ Sbo ‘ ‘ Synchronization ‘ ‘Emergency‘ Framework
CiA DSP-302
CiA DSP-304

!

CAN Bus

Figure 3-53 Overall architecture of CANopen

The application layer provides applications with acknowledged and unacknowledged services and
defines communication objects. Those services can be used to request data from a server.

Communication objects are used during data exchange. They are used to exchange process data and
service data, manage processes or synchronize the system clock, manage error statuses, and control
and monitor node statuses. Acommunication object is defined by a structure, transmission type, and
CAN identifier. The typical parameters of communication objects include the CAN identifier for data
transmission, message transmission type, and disable time or event time. The parameters are defined in
communication protocols.
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For each CANopen device, the main data structure is an object dictionary, which is the primary data
exchange medium for the communication between the application layer and CAN bus. Object dictionary
portals can be accessed from the application layer and CAN bus through special messages. Those portals
can be considered as a variable or a programmer-defined area.

Each portal has an index or a subindex. An object dictionary portal can be accurately located by using the
index structure. The CANopen protocol stack provides standard APIs to define object dictionary portals,
including their read and write attributes. Object dictionaries can be accessed by using communication
objects through the CAN bus.

In object dictionaries, the attributes of each portal must be defined, including the data type, access
permission, data transmission for process data objects (PDOs), and variable range.

B PDOs are used to transmit the real-time data of processes.

B Service data objects (SDOs) are used to access the object dictionary of a device, set parameters, or
transmit non-real-time data.

B SYNC messages do not contain data. They are sent by the producer to the CAN network periodically
to trigger transmission of PDO data on nodes.

B Emergency messages are triggered by the internal critical errors of devices. They consist of a fault
code, fault register, and manufacturer specific error.

CiA DS-301 defines the application layer and communication protocols. CiA DSP-302 defines the
framework of programmable CANopen devices. CiA DSP-304 defines the framework of secure redundant
data transmission, whereas the data description of specific devices is defined in the application protocol
consisting of respective device protocols. For example, CiA DSP-401 defines the data format of the I/0
module, and CiA DSP-402 defines the data format for drive control.

3.7.1 General Process of Using CANopen

The general process of using CANopen is as follows:
1) Design the CANopen hardware network structure.

2) Onthe Network Configuration tab page, activate the CANopen bus. After the CANopen bus is
activated, the CANopen master is automatically added, and the CANopen bus task named CANopen is
also added. By default, the CANopen bus uses the task to refresh 1/0.

3) Onthe Network Configuration tab page, add CANopen slaves and modules based on the hardware
structure. Before adding a third-party slave, import an EDS file to import the third-party slave on the
Network Configuration tab page.

2 Network Configuration % | ] Device [ mooeus_TcP « || Network Devices List
Copy Paste Delete 4 Undo Redo (@ Import EDS File Import GSD File [ Import ECT File |G Zoom In i j it::a;:rutrt

yﬂl\{ a 2 =) - Inovance
[ |Modbus Master ["|Modbus Slave ["|Free Protocol E :’:Sg?himcop

oo 1 = il sss0
[ Modbus Master [[]Madbus Slave []Free Protocol Bl 15520

Ao @l MD3soMDsD0_vL.12
[V]CANopen Haster [ |CANlink Master [|CANlink Slave i[l] MD3BOH

JEthernet

FEtherCAT
[[]EtherCAT Master

H3U_PL
c

Station:2

—lr

7] MadbusTCF Master HodbusTCP Slave

m

o[l MDs10 MV Y30
L] MDB10_REC_V13.0
-7 The Thrid Party
ry Ethernet Port
- ECTPort
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4) Toadd an AM600 slave, you need to add an I/O module on the Hardware Configuration tab page.
Double-click the module in In\Output Module List on the right, as shown in the following figure. The
CANopen slave is a CANopen remote device.

B Network Configuration [f] Device [ mopBUs_TCP ¥ Hardware Configuration x| || In\Output Module List
. [E-[=7 o Modules
|CAanen v Copy Paste Delete Undo Redo ||(g Zoom In 57 Digital Modules

il AM&00_0018ER
[ Ame00_oo16ETM
[# amsoo_ooiseTR
[ AM&00_1600END
[# ams00_3200EMD
[# AMe00_do32ETN
Analog Modules
[ AMB00_4DA
[ AmM&00_24D
Temperature Modules
i#l amsoo_atc

[# amsoo_sTc

| [

Mode 1D
F

m

Mode 1D
2

Mode 1D
3

5) Setthe master parameters, slave parameters, and module parameters properly. In normal cases, the
slave node ID is automatically generated, PDOs and mapping are automatically generated based on
the EDS file, and some special settings need to be modified manually.

When setting the parameters of the master and slave, ensure that the master baud rate and slave
node ID match with the slave baud rate and slave node ID DIP switch, respectively.

Metwork Management
MNode ID: 127 3 [ Check and fix configuration ] [ Stopped on failure ]
savdraetcey
|:| No access to SDO,NMT When program is running cn" — -
Autostart CANopenManager Start Slave
Polling of optionalslaves NMT Start All{if possible)
Sync Heartbeat
[] Enable Sync Producing [] Enable Heartbeat Producing
30 - -
COB-ID: 16= Node ID: 127
Cycle Period{us): 100000 z 300

Producer Time{ms):

Window Length{us): |0

Enable Sync Consuming

Figure 3-54 Master parameter settings

-160-


file:///C:\Users\c3291\AppData\Roaming\x1273\Documents\My%20RTX%20Files\1273\ss

Chapter 3 Network Settings

Slave Parameter Configuration General
Node ID: 1 =
oo [] Enable Expert Settings cn"
Send PDO
service Data Object [T] Enable Sync Producing
Debug
Device Diagnose
Status
Information
General
MNode ID: 2 = SD0 Channels{0/0 active)
Enable Expert Settings [] option Device cn"-'| @i
[] create all sDos [7] Mo Initialisation
[] Enable Sync Producing Factory Settings
Error Control
Enable Nodeguarding Enable Heartbeat
Guard Time{ms): 10 . Producer Time{ms): 1000 =
Life Time Factor: 2 7 [ Change Heartbeat Consumer Properties(0/1 active)

Enable Emergency

Emergency COB-ID: SMODEID+16%80

Checks At Startup
[] check Wendor ID [] Check Product Number [] Check Revision
Figure 3-55 Slave parameter settings
CANopen DO16 IfO Mapping Find Filter Show all -
E. Variable Mapping Channel  Address Type  Unit  Description
=P QB %0B1 USINT
Information i Qo %QX1.0  BOOL
" 01 %QX1.1  BOOL
" 02 %OX1.2  BOOL
T Q3 %OX13  BOOL
" Q4 %OX14  BOOL
" Q5 %OX1L5  BOOL
" a5 %OX1LE  BOOL
T Q7 %OX17  BOGL
+- " QB %QB2 USINT

Figure 3-56 Module parameter settings

The software provides soft elements to obtain the CANopen slave status and the CiA-DSP405 library for
slave management and operation.
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3.7.2 Configuring a CANopen Master

1 Master configuration

Metwork Management
Node ID: 127 > [ Check and fix configuration ] [ Stopped on failure
S
|:| Mo access to SDO,NMT When program is running cn" v
Autostart CANopenManager Start Slave
Polling of optional slaves NMT Start All{if possible)
Sync Heartbeat
[T] Enable Syne Producing [] Enable Heartbeat Producing
COB-ID:  16% B - Node ID: 127
Cycle Period(us): 100000 = 300

Producer Time{ms):
Window Length{us): |0

Enable Sync Consuming

Figure 3-57 CANopen master configuration page
Network management

B Node ID: unique identifier of the master in the CANopen network. The default value is 127, and the
value range is 1to 127, in the decimal format.

Check and fix configuration: See "Check and fix configuration."
Stopped on failure: See "Stopped on failure."

Baudrate: baud rate of transmission along the bus. The unit is bit/s. The optional values are 10000,
20000, 50000, 100000, 125000, 250000, 500000, 800000, and 1000000. The default value is 1000000.

Q% If the CPU module is at the head end or tail end of the network, turn the build-out resistor of the
CANopen port to ON. Set a proper baud rate because the communication distance is related to the

NOTE baud rate.

B No access to SDO, NMT When program is running: If it is selected, the slave cannot be accessed
through SDO and NMT in the user program or on the slave debugging page when the program is
running.

B Network load: real-time load of the CANopen network when the bus is running. The network load is
displayed only after you log in to the PLC.

Sync

B Enable Sync Producing: If it is selected, the master sends synchronization information. It is
deselected by default. This function can be enabled on only one station of the CANopen bus system.
The PDO indicating the synchronization type sends information based on the preset type after
synchronization information is sent.

B COB-ID: indicates the communication object identifier, which is also the synchronization message
ID. Itis invariably set to 16#80 and cannot be changed. This COB-ID is also used if Enable Sync
Producing is selected on the slave.

B Cycle Period (ps): indicates the interval at which synchronization information is sent. The value
ranges from 2000 to 4,294,967,000, in microseconds. It is an integral multiple of the bus task time.

B Window Length(ps): used for PDO synchronization. The unit is microseconds. It is invariably set to 0
and cannot be changed.
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Heartbeat

Heartbeat is a node guarding mechanism. Different from node daemon, heartbeat can be triggered by the
master or slave. In normal cases, the master sends heartbeat information to the slave, which is configured
with the master node ID for consumption so that the slave can monitor the master.

B Enable Heartbeat Producing: If it is selected, the master sends heartbeat information. It is
deselected by default.

B Node ID: unique identifier of the sent heartbeat information. By default, it is set to the master node
ID. The value ranges from 1 to 127.

B Producer Time (ms): interval at which heartbeat information is sent. The value ranges from 2 to
32,767, in milliseconds. It is an integral multiple of the bus task time.

B Window Length (us): used for PDO synchronization. The unit is microseconds. It is invariably set to 0
and cannot be changed.

2 Check and fix configuration

When multiple slaves are added to the CANopen system, the master or slave node IDs may be repeated
or the COB-IDs may conflict with each other because the EDS files of different slaves may contain a
configured COB-ID by default or the slave node ID is modified. Click Check and fix configuration to solve
the problem of repeated node IDs or conflicting COB-IDs. You can enter the Check and fix configuration
page from the master configuration page.

Check and fix configuration (AN Li_:hj

Double Hode ID

Device Hame Hode ID

¥rong COB-ID (Only enabled FDOs are shown, bit 31 in formula is ignored)

Device Hame Hode ID Index Formula Wrong COE-ID futomatic suggestion

Figure 3-58 Check and fix configuration page
Double Node ID

The Double Node ID area lists the slaves with the same node ID. You can edit the Node ID column to
re-allocate node IDs. Then, repeated node IDs are automatically canceled.

Wrong COB-1D

The Wrong COB-ID area lists the slaves with conflicting and invalid COB-IDs. You can modify COB-IDs in
one of the following three ways:
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B Edit the Wrong COB-ID column to manually modify the COB-ID corresponding to the current slave
index.

B Click the button in the Automatic suggestion column and modify the COB-ID corresponding to the
current slave index based on the displayed value.

B Click Use suggestion for all and modify all the incorrect COB-IDs based on the displayed values.

After modification, slaves with correct COB-IDs disappear from the page.

3 Stop setting on failure

The Stop Setting on Failure function determines whether to stop slave operation when a slave or module
is faulty or the configuration is inconsistent. This function is only applicable to AM600 CANopen slaves.

Stop Setting On Failure I&

Setting list on slawves failure [ Select A1l ] [ Select Hone ]
Fame Hode II Stu_:-pped On Stu:-pp_-ed Dn_Incnnsistent
Failure Configuration
1 O O

Figure 3-59 Stop Setting on Failure page
B Setting list on slaves failure: You can view and set whether to stop operation upon slave failure or
inconsistent configuration.

B Inthe Stopped On Failure column, you can set whether to stop slave operation when the specified
slave or module is faulty. If the check box under Stopped On Failure is selected, the slave stops
running when it is faulty or when the I/0 module with the diagnosis and report function enabled is
faulty.

B Inthe Stopped on Inconsistent Configuration column, you can set whether to stop slave operation
when the I/O module of the slave has inconsistent configuration. If the check box is selected, the
slave stops running when the 1/0O type does not match or the number of modules is more or less than
the actual quantity.

B Click Select All or Select None to activate or deactivate all the slave settings in Setting list on slaves
failure.

B Click OK or Cancel to save or cancel the settings on the Stop Setting on Failure page.
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4 CANopen master I/O mapping
For the general description of I/O mapping and instructions on this dialog box, see "I/O mapping."
5 State

The state configuration editor for the CANopen bus devices or modules displays state information (such as
Running and Stopped) and the status of the internal bus system.

6 Information

The following basic information about the currently available device is displayed: name, vendor, type,
version, module number, and description.

3.7.3 Configuring a CANopen Slave

The main items of CANopen slave configuration include the basic parameters, PDO settings, SDO settings,
and debugging.

1 Slave parameter setting

General
Mode ID: 1 = D0 Channels(0/0 active)
Enable Expert Settings [[] option Device cn" D)L
[] Create all SDOs [] MO Initialisation
[] Enable Sync Praducing [] Factary Settings sub:002 - Restore communication related parameters

Error Control

Enable Nodeguarding Enable Heartbeat
Guard Time{ms): 10 : Producer Time{ms): 1000 =
Life Time Factor: 2 : [ Change Heartbeat Consumer Properties(0/4 active)

Enable Emergency

Emergency COB-ID: SMODEID+16%80

Checks At Startup
[] check vendar ID [] check Product Mumber [] check Revisian

Figure 3-60 Slave parameter setting
General

B Node ID: unique identifier of a slave in the CANopen network. The value ranges from 1 to 127, in the
decimal format. The node ID must be consistent with the slave identifier (such as the DIP switch).

SDO Channels: not supported for the moment.

Enable Expert Settings: If it is selected, you can set expert parameters, such as slave node
protection, heartbeat generation, emergency packet, check restart, PDO mapping operation, system
SDO display, and SDO abnormal jump.

B Optional Device: not supported for the moment.
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B Create all SDOs: Select it to create writable SDOs in the object dictionary. For example, the object
access attributes are RW, WO, RWR, and RWW. The created SDOs are displayed on the Service Data
Object page.

NO Initialisation: not supported for the moment.

Enable Sync Producing: If it is selected, the slave sends synchronization information. It is
deselected by default. This function can be enabled on only one station of the CANopen bus system.
Synchronous sending adopts the synchronization parameter settings of the master.

B Factory Settings: If it is selected, the slave parameter settings are restored before you download
configuration or configure the slave. The type of parameter restoration depends on the option
selected from the restoration type list. The options are as follows:

1) sub:001: restores all the parameters.

2) sub:002: restores communication-related parameters (manufacturer-specified communication
parameters indexed from 1000h to 1FFFh).

3) sub:003: restores application-related parameters (manufacturer-specified application parameters
indexed from 6000h to 9FFFh).

4) sub:004 to sub:127: restores manufacturer-defined parameters.
5) sub:128 to sub254: reserved.

The options in the parameter restoration type list are based on the current object dictionary (EDS file) and
come from the parsing results of EDS file index 1011. The subindexes have one-to-one correspondence
with the preceding options.

Error Control

In the Error Control area, you can configure to monitor the node online status. The configuration items
include node guarding and heartbeat.

The node guarding function enables the master to monitor the online status of the slave. The master
sends slave daemon information periodically, and the slave is supposed to return a response to the
master. If the slave fails to respond within the node daemon time (equal to the guard time multiplied by
the life time factor), the master considers that the slave is lost.

Heartbeats can be produced by the master or slave. The producer broadcasts heartbeat packets to the
CAN bus, and the heartbeat consumer consumes the heartbeats. If a node is configured with heartbeat
consumption and no heartbeats corresponding to the node ID are detected within the configured time,
the node is considered lost. Generally, the slave consumes the heartbeats of the master to monitor the
online status of the master.

B Enable Nodeguarding: Select this check box to enable the node guarding function. Node guarding
and heartbeat are mutually exclusive. The master sends a node guard matrix periodically within the
guard time. If the slave fails to return a response containing a specific COB-ID (communication object
identifier) within the node daemon time (which is equal to the guard time multiplied by the life time
factor), the slave is considered offline.

B Guard Time: interval at which the master sends node guard frames periodically. The value is an
integral multiple of the bus task time and ranges from 10 to 65,535, in ms.

B Life Time Factor: used with Guard Time. If the slave does not return a response within the node
daemon time (equal to the guard time multiplied by the life time factor), the master considers that
the slave is lost. The value ranges from 1 to 255.

B Enable Heartbeat: Select this check box to enable the heartbeat function on the slave so that the
slave sends heartbeat frames periodically at an interval indicated by Producer Time. Heartbeat and
node guarding are mutually exclusive.
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B  Producer Time: interval at which the slave sends heartbeat frames. The value is an integral multiple
of the bus task time and ranges from 10 to 32,767, in ms.

B Change Heartbeat Consumer Properties: Click this button to configure a heartbeat producer for
the slave. You can configure heartbeat consumption for a slave so that the slave monitors the online
status of the slave that produces heartbeats. Generally, the slave consumes the heartbeats of the
master.

Heartbeat Properties @

Enable HodeID of guarded FNode Heartbeat Time (ms)

T T

aoo

Figure 3-61 Heartbeat Properties dialog box
You can configure a heartbeat producer after selecting the Enable check box.

By default, NodelD of guarded Node is set to the ID of the heartbeating node of the master. If the
heartbeat function is not enabled on the master, this parameter is set to 0. The value ranges from 1 to 127.
By default, Heartbeat Time is equal to the master heartbeating time multiplied by 1.5. The value ranges
from 1 to 65535.

Emergency

B Enable Emergency: Select this check box so that the slave sends emergency messages through the
emergency COB-ID. The emergency messages can be obtained through the functions provided by the
CiA405 library (RECV_EMCY_DEF, RECV_EMCY) function library.

B Emergency COB-ID: COB-ID for the slave to send emergency messages. The default value
is SNODEID+16#80, where NODEID is the node ID of the slave. The COB-ID is in the format
SNODEID+16#+hexadecimal number, 16#+hexadecimal number, or decimal number. (Example)

Checks At Startup

B Check Vendor ID: Select this check box to enable vendor ID checking. The slave checks whether the
vendor ID (index: 1018; subindex: 01) in the object dictionary matches with the vendor ID of the slave.
The slave may not run properly if they do not match.

B Check Product Number: Select this check box to enable product number checking. The slave checks
whether the product number (index: 1018; subindex: 02) in the object dictionary matches with the
product number of the slave. The slave may not run properly if they do not match.

B Check Revision: Select this check box to enable version checking. The slave checks whether the
version (index: 1018; subindex: 03) in the object dictionary matches with the version of the slave. The
slave may not run properly if they do not match.

2 Receive PDO

PDO is used by real-time data transmission between master and slave. Receive PDO is the real-time data
that the master sends to the slave.

APDO includes communication parameters and mapping parameters. The communication parameters
include the unique communication identifier COB-ID, transmission type, and transmission control. The
PDO mapping parameters indicate the indexes and subindexes in the object dictionary which the PDO
transmitted data come from.
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Receive PDO comes from the objects starting from index 1400 to index 1600 in the object dictionary. The
default communication parameter values of each PDO come from the corresponding subindexes. The
objects mapped to the receive PDO come from the writable objects in the object dictionary, such as the
RW, RWW, and WO access permissions.

< 1) Innon-expert mode, you can only change the values of the PDO communication parameters, but
Q cannot add or delete PDOs and PDO mappings.

2) AM600 slaves can only change the values of the PDO communication parameters, but cannot add
NOTE or delete PDOs and PDO mappings. PDO mappings increase as AM600 1/Os are added.

The receive PDO is mapped to the AM600 output module. Each module corresponds to an invariable
index, as shown in the following table.

Module Type Index (Hexadecimal) | Subindex (Hexadecimal) Data Type
D016 6300 01-10 Unsigned short int
DA4 6411 01-10 Shortint
Receive PDO

MName Index Subindex Bitlength COB-ID

[ E]{eceive PI0 Communication Parameter 0 1551400 16200 155201
Eleceive PI0 Communication Parameter 1 15%1401 16#00 16#301
Eleceive PD0 Communication Parameter 2 1551402 16#00 16#401
@Receive PI0 Communication Parameter 3 1551403 16#00 16#501
@Receive PI0 Communication Parameter 4 1551404 16#00 16#0
@Receive FI0 Communication Parameter 5 1551405 16300 1650
E]{eceive FI0 Communication Parameter B 1551406 16300 160
@Receive FI0 Communication Parameter T 1551407 16300 160
@Receive FI0 Communication Parameter 8§ 1551403 1600 1650
@Receivve FDO Communication Farameter 9 1551409 16#00 1670
@Receivve FDO Communication Faramete .. 1651404 16#00 1670
@Receivve FDO Communication Faramete .. 1651408 16#00 1670
@Receivve FDO Communication Faramete .. 165140C 16#00 1670
@Receivve FDO Communication Faramete .. 1651400 16#00 1670
@Receivve FDO Communication Faramete .. 165140F 16#00 1670
Eleceivve FD0 Communication Faramete... 156%140F 15#00 16+0

Add PDO Add Mapping Edit Delete

Figure 3-62 Receive PDO page
B Click Add PDO to add a PDO. The new PDO appears at the end of the PDO list. The maximum number
of receive PDOs of the slave is determined by the number of indexes from 1400 to 1600 in the object
dictionary. No more PDOs can be added when the maximum number is exceeded. The added PDO
name and index are automatically obtained from the object dictionary in the usage sequence, and
they cannot be modified.

After you click Add PDO, a dialog box is displayed, where you can set PDO attributes. For details, see
"PDO attributes."

B Click Add Mapping to add a PDO mapping to the selected PDO. The new PDO mapping appears
after the current PDO. A PDO mapping contains a maximum of 64 bits. If this limit is exceeded, the
PDO mapping cannot be added. PDO mappings come from the object dictionary. Receive PDOs
are mapped to the writable objects in the object dictionary, such as the RW, RWW, and WO access
permissions. For non-AM600 slaves, when you click Add Mapping to add a receive PDO mapping, the
Select Item From Object Dictionary dialog box is displayed. For details, see "Adding an object."

B Click Edit to change the value of the selected PDO communication or mapping parameter. If a PDO
is selected, you can change the values of PDO communication parameters. If a PDO mapping is
selected, you can modify the PDO mapping. For AM600 slaves, you can only change the values of
communication parameters.
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B Click Delete to delete the selected PDO or PDO mapping. If a PDO is selected, this PDO is deleted. If a
PDO mapping is selected, you can modify the PDO mapping. AM600 slaves do not support the delete
operation.

3 Send PDO

PDO is used by real-time data transmission between master and slave. Send PDO is the real-time data that
the slave sends to the master.

Send PDO comes from the objects starting from index 1800 to index 1A00 in the object dictionary. The
default communication parameter values of each PDO come from the corresponding subindexes. The
objects mapped to the send PDO come from the readable objects in the object dictionary, such as the RW,
RWR, RO, and CONST access permissions.

cannot add or delete PDOs and PDO mappings.

2) AM600 slaves can only change the values of the PDO communication parameters, but cannot add
NOTE or delete PDOs and PDO mappings. PDO mappings increase as AM600 1/Os are added.

:@ 1) In non-expert mode, you can only change the values of the PDO communication parameters, but

The send PDO is mapped to the AM600 input module. Each module corresponds to an invariable index, as
shown in the following table.

Module Type Index (Hexadecimal) Subindex (Hexadecimal) Data Type
DI16 6100 01-10 unsigned shortint
AD4 6401 01-10 shortint
Slave Parameter Configuration Send PDO
MName Index Subindex Bitlength COB-ID
| Receive PDO = [V|fw1. transmit PDO parameter 161800 16500 16#183
V] [l statusword 1656041 16200 16
| Send PDO = |:|2. transmit PDD parameter 16#1301 1600 16#283
[T statusword 1626041 16200 16
Service Data Object DEMDdES of operation display 16#6061 16200 a
+ Dﬂ- transmit FDD parameter 1651802 16%00 165383
Debug + [[]u[4. transmit PDO parameter 16£1303 16200 16433

CANopenSlaver If0 Mapping

Status

Information

Add FDO Add Mapping Edit Delete

Figure 3-63 Send PDO page
B Click Add PDO to add a PDO. The new PDO appears at the end of the PDO list. The maximum number
of send PDOs of the slave is determined by the number of indexes from 1800 to 1A00 in the object
dictionary. No more PDOs can be added when the maximum number is exceeded. The added PDO
name and index are automatically obtained from the object dictionary in the usage sequence, and
they cannot be modified.

After you click Add PDO, a dialog box is displayed, where you can set PDO attributes. For details, see
"PDO attributes."

B Click Add Mapping to add a PDO mapping to the selected PDO. The new PDO mapping appears
after the current PDO. A PDO mapping contains a maximum of 64 bits. If this limit is exceeded, the
PDO mapping cannot be added. PDO mappings come from the object dictionary. Send PDOs are
mapped to the readable objects in the object dictionary, such as the RW, RWR, RO, and CONST access
permissions.

When you click Add Mapping to add a PDO mapping, the Select Item From Object Dictionary
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dialog box is displayed. For details, see "Adding an object."

B Click Edit to change the value of the selected PDO communication or mapping parameter. If a PDO
is selected, you can change the values of PDO communication parameters. If a PDO mapping is
selected, you can modify the PDO mapping. For AM600 slaves, you can only change the values of
communication parameters.

B Click Delete to delete the selected PDO or PDO mapping. If a PDO is selected, this PDO is deleted. If a
PDO mapping is selected, you can modify the PDO mapping. AM600 slaves do not support the delete
operation.

4 SDO

SDOs are used to transmit data during slave initialization and operation. The settings on the Service Data
Object page are written to the slave during slave initialization.

On the Service Data Object interface, you can configure the selected SDO, modify the SDO transmission
sequence, and define an error handling method to be applied during SDO transmission.

Slave Parameter Configuration Abort if error

3
4
g
z
&
3
E
i}
E

Debug

n

13@EEEEEEECEOEEOEEEEEEEEEEaEEEaEEa@
IOooooooEoEoEEoEEoOoEEEEEEaEEEEE@

Move Up Move Dovn Add Edit Delete

SDO Timeout: 1000 | ms

Figure 3-64 Service Data Object page
The SDO list displays all the SDOs written to the slave during slave initialization. The SDOs in gray are
automatically added and displayed on top of the list. They are configured preferentially and automatically
generated based on the parameter settings on the slave configuration page, such as heartbeat, node
daemon, emergency information, PDO, and PDO mapping. You can click Add to add user-defined SDOs.
User-defined SDOs can be modified and their positions in the list can be changed.

Double-click a value in the Value column to change the value of the corresponding SDO.

You can define an error handling method to be applied during SDO configuration. If the Abort if error
check box is selected, SDO configuration is aborted in the case of an error, and the following SDOs are not
configured. If the Jump to line if error check box is selected, the system jumps to the specified line and
you can configure the following SDOs. If Abort if error and Jump to line if error are not selected, the
default error handling method applies, where the next SDO is configured.

Q% 1) SDOs and the error handling method are displayed only in expert mode.

2) Be cautious when selecting Jump to line if error. SDO configuration may encounter infinite loop
NOTE if the system jumps to a previous line.

B Click Move Up to move a user-defined SDO to the previous line.
B Click Move Down to move a user-defined SDO to the next line.

B Click Add to add an SDO before the selected SDO. When you click Add, the Select Item From Object
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Dictionary dialog box is displayed. In the Select Item From Object Dictionary dialog box, you can
modify the SDO value and comment.

B Click Edit to modify the selected SDO. In the displayed Select Item From Object Dictionary dialog
box, modify the SDO information. Only user-defined SDOs can be modified.

Click Delete to delete the selected SDO. Only user-defined SDOs can be deleted.

SDO Timeout: Set the timeout period of an SDO. The value ranges from 0 to 4,294,967, in ms. The
default value is 1000 ms.

5 Debugging

The Debug page provides the functions of slave NMT control, SDO read and write, and diagnosis
information acquisition.

MMT Command
’ Start Node l [ Stop Naode ] ’ Enter Preaperational State
’ Reset Node l [ Reset Communication ]

Service Data Object{SDO)

Index: 162 1000 s Subindex: 162 |0 = Bitlength: |32 =
Data: 16% 0 - = 0 =
Result: The device is not logged in
Read SDO | [ Write SDO
Status
Online Status: Run Status: 6
Diag String:
The Latest Emergency Infomation:
Time Fault code Fault register Manufactuer specific code

Figure 3-65 Debug page
NMT

NMT provides network management services, such as initialization, node start/stop, and failed node
detection. The network management services adopt the master-slave communication mode, in which
only one NMT master node or station exists.

Figure 3-66 shows the state transition of a slave during startup.

Initialized

Pre-operational
(a, b, c,and d)

Stopped
(aandb) —

Running
(a, b, c,d,ande)

Figure 3-66 State transition of a slave during startup
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Note:

a. NMT; b. Node Guard; c. SDO; d. Emergency; e. PDO; f. Boot-up

State transition (1 to 5 are initiated by NMT) sequence, NMT command words (enclosed by brackets):
1: Start_Remote_node (0x01, Start Node)

2: Stop_Remote_Node (0x02, Stop Node)

3: Enter_Pre-Operational_State (0x80, Enter Preoperational State)

4: Reset_Node (0x81, Reset Node)

5: Reset_Communication (0x82, Reset Communication)

6. The device completes initialization, enters the Pre_Operational state, and sends a Boot-up message.

Initialization includes application data initialization and communication initialization. During node reset,
all the data of slave nodes is reset. During communication reset, only communication data is reset.

NMT can enable all or some nodes to enter different working statuses at any time.

B Start Node: Click this button to run slave nodes. PDO communication can be implemented only
when slave nodes are running. When the slave is in the preoperational or stopped state, Start Node
sets the slave to the running state (state 1 in Figure 3-66).

B Stop Node: Click this button to stop slave nodes from running, and all communication except node
daemon and heartbeat stops. When the slave is in the preoperational or running state, Stop Node
sets the slave to the stopped state (state 2 in Figure 3-66).

B Enter Preoperational State: Click this button to enable the slave to enter the preoperational state,
in which the slave can initiate SDO communication, but not PDO communication. The slave enters
the preoperational state after initialization. When the slave is in the running or stopped state, Enter
Preoperational State sets the slave to the preoperational state (state 3 in Figure 3-66).

B Reset Node: Click this button to reset the configuration of the slave. The application configuration
and communication configuration are reset in sequence. The slave enters the preoperational state
(state 4 in Figure 3-66).

B Reset Communication: Click this button to reset the communication configuration of the slave.
Only the communication configuration is reset. The slave enters the preoperational state (state 5in
Figure 3-66).

SDO

SDO is used to transmit a large volume of low-priority data between devices. A typical usage of SDO is
to configure devices in a CANopen network. On this page, you can read or write SDO object values when
slave nodes are running. When reading or writing an SDO object, you need to determine the index,
subindex, and bit length of the SDO object. Also, specify the value to be written.

B Index: SDO read/write index, ranging from 16#0 to 16#FFFF.

B Subindex: SDO read/write index, ranging from 16#0 to 16#FF.

B Bitlength: SDO read/write bit length. The optional values are 8, 16, 24, and 32.
|

Data: SDO value read or written. Enter a hexadecimal value in the first text box, and enter a decimal
value after the equal sign (=). The range of the written SDO value is related to the bit length. The
minimum value is 0, and the maximum value is indicated by the bit length.

B Result: SDO read/write result. An error message is displayed when read/write is abnormal.
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Diagnosis
The Device Diagnosis page displays the running status and emergency information about slave nodes.

B Online Status: indicates whether the slave is online. If the slave is online, a green icon with the text
"Online" is displayed. If the slave is offline, a red icon with the text "Offline" is displayed.

B Run Status: indicates the running status of the slave with an icon, followed by descriptive text. See
the following figure.

State Icon Descriptive Text
Running The slave is running.
Stopped The slave is stopped.

Preoperational The slave is in the preoperational state.

Initialized The slave has been initialized.

Not connected The slave is disconnected.

Connecting The slave is being connected.
Preparing The slave is in the preparation state.
Reset node Anode is being reset.

Reset communication Communication is being reset.

Scan node The slave is being scanned.

Configure node The slave is being configured.

Start node The slave is being started.

Unknown state The status of the slave is unknown.

00000000 CCC 00

B Diag String: displays the current diagnosis information of the slave.

B The Latest Emergency Information: displays the first unconfirmed emergency message. Incoming
emergency messages are not displayed until the current emergency message is confirmed.

An emergency message contains 8 bytes and is in the following format:

sender receiver(s) COB-ID | Byte 0-1 Byte 2 Byte 3-7
Fault register i
0x080+Node_ID Fault code . Manufacturer specific code
(Object 0x1001)

The following table lists hexadecimal fault codes. The xx part is defined by the corresponding device
subprotocol.

Fault Code (Hexadecimal) Function
00xx Error Reset or No Error
10xx Generic Error
20xx Current
21xx Current, device input side
22xX Current, inside the device
23xx Current, device output side
30xx Voltage
31xx Mains voltage
32xx Voltage inside the device
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Fault Code (Hexadecimal) Function
33xx Output voltage
40xx Temperature
41xx Ambient temperature
42xx Device temperature
50xx Device hardware
60xx Device software
61xx Internal software
62xx User software
63xx Data set
TOxx Additional modules
80xx Monitoring
81xx communication
8110 CAN overrun
8120 Error Passive
8130 Life Guard Error
Or Heartbeat Error
8140 Recovered from Bus-Off
82xx Protocol Error
810 PDO no processed
Due to length error
8220 Length exceeded
90xx External error
FOxx Additional functions
FFxx Device specific

The emergency information includes the time, fault code, fault register, and manufacturer specific code.
B Time: time when the emergency information is obtained, rather than the time when a fault occurs.
B Fault code: Place the cursor over a fault code to view the emergency information.

B Fault register: register that stores emergency information. See the following table.

Fault Register Definition (Bit) Fault Type

0

Generic

Current

Voltage

Temperature

Communication

Device profile specific

Reserved (=0)

~N | o0~ WwWw N

Manufacturer

Manufacturer specific code: code of the emergency information manufacturer.

Confirm: Click this button to confirm the emergency information. Only one emergency message is
retained. Incoming emergency messages are not displayed until the current emergency message is

confirmed.
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6 PDO attributes

PDO attributes are used to set PDO communication parameters, including COB-ID (communication object
identifier), Transmission Type, Inhibit Time, and Event Time. The Send PDO Properties dialog box is
displayed when you modify or add a PDO.

Send PDO Properties @

COB-TD: 1% RB3 4 E =
180 - STF,681 - BIF

Transmission Typa: Iﬁ.synchronous—]]evice Frofile Specific(Type 255) vJ

Humber Of Swymes: 1
Irhibit Time(x 100us): [0 = Camcel

Event Timelx Ims): o

Al

Figure 3-67 Send PDO Properties dialog box

B COB-ID: communication object identifier of the PDO. Each COB-ID is unique within the CANopen
bus and cannot be the same as other PDO COB-IDs, emergency COB-IDs, and heartbeat COB-IDs.
The value range of PDO COB-ID is 16#180-57F, 681-6DF. If it is invalid, you can modify it manually or
by using the check and fix configuration function on the master. The default COB-ID of each PDO
comes from the object of subindex 01 of the corresponding PDO in the object dictionary. If the object
dictionary format is SNodelD+value, the COB-ID changes with the slave node ID. After the COB-ID is
changed manually, the original emergency code does not change with the new ID. The COB-ID cannot
be changed if the object dictionary corresponding to the COB-ID does not have the write permission.

B RTR: whether to enable remote frame reception. PDO sending is triggered when remote frames are
received. Only sent PDOs are displayed.

B Transmission Type: transmission mode to be applied during PDO communication.
PDO supports the following transmission modes:
1) Synchronous (synchronization is implemented by receiving SYNC objects)

Aperiodic: Sending is triggered by remote frames or object-specific events specified in the device
subprotocol.

Periodic: Sending is triggered after 1 to 240 SYNC messages.
2) Asynchronous
Sending is triggered by remote frames or object-specific events specified in the device subprotocol.

The following table lists the different PDO transmission modes defined by transmission types, which are
part of the PDO communication parameter objects and defined by an eight-digit unsigned integer.

PDO Communication Trigger Condition
Tran%rlnpi:sion (B =both needed; O = one or both) PDO Transmission
SYNC RTR Event
0 B - B Synchronous and non-cyclic
1-240 0 - - Synchronous and cyclic
241-251 - - - Reserved
252 B B - Synchronous, after RTR
253 - 0 - Asynchronous, after RTR
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PDO Communication Trigger Condition
Tran_ls_mlssmn (B =both needed; O = one or both) PDO Transmission
ype
SYNC RTR Event

254 i 0 0 Asynchronous, manufacturer specific
event

955 i 0 0 {Asynchror.lous, specific event defined
in the device subprotocol

Note:

SYNC: SYNC-object received.
RTR: remote frame received.

Event: Value changed or timer interrupted.

Transmission type: A value ranging from 1 to 240 indicates the number of SYNC objects between two PDOs.

The default transmission type of each PDO comes from the object of subindex 02 of the corresponding
PDO in the object dictionary. If the object dictionary does not have the write permission, the transmission
type cannot be changed.

B Number Of Syncs: This parameter is related to Transmission Type and can be modified only
when the value of Transmission Type is within the range from 1 to 240. The slave starts processing
transmitted PDO data after receiving the number of synchronization frames specified by this
parameter.

B Inhibit Time: The value of this parameter can be changed only when the value is equal to the
product of the minimum interval at which the same PDO transmits two data records and 100 ps.
This parameter prevents frequent PDO sending when a value is changed. The value ranges from 0 to
65535. The default value is 0. This parameter can be set only when PDOs are sent and Transmission
Type is set to 254 or 255. The default value of Inhibit Time of each PDO comes from the object of
subindex 03 of the corresponding PDO in the object dictionary. The value of Inhibit Time cannot be
changed if the object dictionary corresponding to Inhibit Time does not have the write permission.

B Event Time: interval at which the same PDO transmits two data records. The value ranges from
0to 65535, in ms. The default value is 0. This parameter can be set only when PDOs are sent and
Transmission Type is set to 254 or 255. The default value of Event Time of each PDO comes from
the object of subindex 05 of the corresponding PDO in the object dictionary. The value of Event Time
cannot be changed if the object dictionary corresponding to Event Time does not have the write
permission.

7 Adding an object

In the Select Item From Object Dictionary dialog box, you can add and modify receive PDO mappings,
send SDO mappings, or SDOs. During SDO operation, this dialog box adds the SDO Value text box and the
SDO Comment text box.
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' N
Select Item From Object Directory L&J
Index: Subindex Hame hocess Type  Data Type  Defanlt i
+-[Pon| 1B#1003 Fre-defined error field =
@15#1005:15#‘30 COE-ID SYHC message X UDIHT 125
IP_EIE\#IDDEZIE#UD Communication cycle period EN VUDIHT u]
Foo| 1IG#100C: 16800 Guard time EX UIHT 0
EIE#IDDD:IE#OD Life time factor X USIHT 0
+ IP_EIE#IDID Store parameters
+-[poo| 1B#1011 Restore default parameters
@15#1014:15#‘30 COE-ID EMCY message X UDIHT 131
+ IP_EIE#IDIE Conzsumer Heartheat Time
PO 1G#101T:16#00 Froducer heartbeat time EX UIHT 0
+-[pm] 1641023 Error behavior
+ IP_EIE#MDD 1. receiwe FIO parameter
+ - [poo| 1B#1401 2. receive FD0 parameter
+ - IF00| 16#1402 3. receive PI0 parameter a8
Hame
Index 1F# O 2! Subindex:18# 0 =
Bitlength: 1 = Value: 0 = Cancel
Commernt
L A

Figure 3-68 Select Item From Object Dictionary dialog box
Object list: lists the objects in the EDS file. When receive PDO mappings are modified, only the objects
with the RW, RWW, or WO access permission and with an index greater than 16#2000 are displayed. When
send PDO mappings are modified, only the objects with the RW, RWR, RO, or CONST access permission
and with an index greater than 16#2000 are displayed. When SDOs are modified, only the objects with the
RW, RWW, RWR, or WO access permission are displayed.

Q% When the SDOs of AM600 slaves are modified, the objects with an index within the range from
16#2000 to 16#40df cannot be displayed. These parameters are used by module configuration and set
NOTE in the module.

B Index: index of an object, ranging from 16#0 to 16#FFFF. After an object in the object list is selected,
its index is displayed.

B Subindex: subindex of an object, ranging from 16#0 to 16#FF. After an object in the object list is
selected, its subindex is displayed.

B Bitlength: bit length of an object, ranging from 0 to 32. After an object in the object list is selected, its
bit length is displayed.

B Value: SDO value. Itis displayed only when SDOs are modified. Its value range is related to the data
type of the selected object. After an object in the object list is selected, its value is displayed.

B Comment: SDO comment. It is displayed only when SDOs are modified. The value contains a
maximum of 50 characters.

8 CANopen slave I/O mapping

This page is displayed only when the slave is not of the AM600 series. The I/O mappings of AM600 slaves
correspond to the AM600 1/0 modules and are not displayed here. For the general description of /0O
mapping and instructions on this page, see "I/O mapping."
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9 State

The state configuration editor for the CANopen bus or modules displays state information (such as
Running and Stopped) and the status of the internal bus system.

10 Information

The following basic information about the currently available device is displayed: name, vendor, type,

version, module number, description, and image.

3.7.4 CANopen Module

1 Modular device and non-modular device

In CANopen slave configuration, you can connect CANopen slave nodes to the following two types of
modular devices:

Modular device: It is connected to a CANopen slave node and provides an 1/0 mapping list. The CANopen
Slave /0 Mapping dialog box is not required. The PDO mappings of slave nodes increase as modules are
added. Currently, the AM600 I/O module is a type of modular device.

Non-modular device: The slave node dialog box includes the /O mapping dialog box. PDO mappings
cannot be configured automatically.

2 AM600 CANopen I/O0 module

The AM600 CANopen I/0 module is added in hardware configuration. A PDO mapping is automatically
added when an I/0 is added. For details about the relationship with PDO mappings, see "Receive PDO
and Send PDO." After an I/O is added, you can set |/O parameters and add mappings to refresh data. For
details, see "CPU-specific I/0 module."

3.7.5 Programming Interface

CiA-405 library. For details, see section "6.3.1 CiA405".

3.8 CANlink 3.0 Configuration Editor

The CANlink protocol is a real-time CAN bus application-layer protocol developed by Inovance based on
the CAN 2.0 bus protocol. CANlink is mainly used for high-speed and real-time data exchange between
Inovance products, such as PLCs, AC drives, servo controllers, and remote extension modules. Read this
section carefully before using the CANlink function of the PLC of the AM600 series.

CANlink 3.0 adopts the master/slave mode. A network must have a single master and may have 1 to 62
slaves. The master and slave numbers range from 1 to 63, and each number must be unique.

1) Master/Slave running status monitoring through heartbeat
2) Bususage warning and real-time bus usage monitoring

3) Reconnection upon disconnection

4) Hot access

5) 256 configuration records (including time trigger, event trigger, and synchronization trigger) sent by
the master
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6) 16 configuration records (including time trigger, event trigger, and synchronization trigger) sent by a
single slave, amounting to 256 configuration records sent by all slaves

7) Point-to-multipoint data received by each station from other eight stations

8) Master-slave data exchange and slave-slave data exchange

9) Up to 128 data records written synchronously to the master

3.8.1 CANlink 3.0 Network Structure

1 Communication distance

A CANlink 3.0 network consists of 1 master and 1 to 62 slaves. The specific number of slaves is related to
the baud rate.

Baud Rate | Maximum Communication Distance | Communication Cable Diameter | Number of Connected Stations
1000 kbit/s 20m >0.3mm’ 18
500 kbit/s 80m >0.3mm?’ 32
250 kbit/s 150 m >0.3mm? 63
125 kbit/s 300 m > 0.5mm? 63
100 kbit/s 500 m >0.5mm’ 63
50 kbit/s 1000 m >0.7mm’ 63

The preceding data is obtained under the premise of using standard shielded twisted pairs. The maximum
number of connected stations (master and slaves) is determined based on the current baud rate.

2 Supported CANlink 3.0 devices

A CANLlink 3.0 network must have a single master, which is a PLC of the AM400, AM600, or AC800 series.
The network may have 1 to 62 slaves, including AM400, AM600, or AC800 (300 of D8280 indicates support),
remote extension modules (51210 or versions later than 52210), 214 non-standard 1S500 servos (H0O-
02=214.xx), IS620P (H01-00=6.0 or greater), IST00 (H01-00=301.05), MD310 (F7-11=u37.18 or greater), and
MD380 (F7-11=4.71.06 or greater). Some products must be configured with a CANlink communication
extension card to use the CANlink function. For details, see the user manual of the specific product.

3 Special elements of CANlink 3.0 supported by AM600

The CANlink function of AM600 uses the SD and SM soft elements, which are similar to the D and M
elements of small-sized PLCs. However, they do not have a mapping relationship.

NOTE
SD Range Function SM Range Function
User-specific word soft element User-specific bit soft element
0 to 7000 area (available range in the 0to 3071 area (available range in the
CANlink configuration table) CANlink configuration table)
- ifi f - ific bit sof
7000 to 7999 User-specific word soft element 3072 to 7999 User-specific bit soft element
area area
System-defined special bit
-defi i i element area,
8000 to 8999 System-defined special register 8000 t0 8999
element area which is currently only used by
CANlink
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SD Range Function SM Range Function
System-defined special register System-defined special register
element area element area

9000 to 9999 o 9000 to 9999 o
which is currently only used by which is currently only used by

high-speed 1/0

high-speed 1/0

The following table lists the special soft elements involved in the AM600 CANLlink function (for details, see
the CANlink 3.0 standard).

Special Soft Element

Attribute

SD8100 indicates the current status of the local node. SD81xx
indicates the current status of the node with the station number xx.

SD8100 to SD8163 For example, SD8101 indicates the current status of the node with
station number 1. Meanings of register values:
0: unconfigured; 1: configured; 2: online; 5: offline
SD8164 to SD8239 Reserved
SD8240 Bus loading capacity (monitoring in the programming software)
SD8241 CAN 3.0 slave status
SD8242 CAN 3.0 slave status
SD8243 CAN 3.0 slave status
SD8244 CAN 3.0 slave status
SD8245 Number of received frames
SD8246 Receive error count
SD8247 Send error count
SD8287 Manufacturer code
SD8288 Product series
SD8289 Product model
SD8290 Firmware version
SD8307 CAN 3.0 error (command error code)
SD8308 CAN 3.0 error (configuration error code)

3.8.2 General CANlink Use Process

The general process of using CANlink is as follows:

1)
2)

Design the CANlink hardware network structure.

On the Network Configuration tab page, activate the CANlink bus. The AM600 CPU can function
as the CANlink master or a CANlink local slave. Bus devices are automatically added after the busis

activated.

If the AMB00 CPU functions as the CANlink master, in the CANlink network configuration wizard, you
can set the master parameters and add or delete slaves. Slaves refer to remote slaves. If the AM600
CPU functions as a CANlink local slave, you can set other parameters.

Set the send parameters, receive parameters, and synchronization parameters properly.

Control CANlink transmitted data through soft elements in programs.

Control master and slave start/stop and monitor the master/slave running status on the Network

Management page.
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3.8.3 CANlink Network Configuration

Activate the CANlink bus in network configuration before configuring a CANlink network. After the CANlink
master is activated, the CANlink master node is added to the device tree. When configuring the first
CANlink network, double-click the node to display the network configuration wizard. After a CANlink slave
is activated, the CANlink slave node is added to the device tree. Double-click the node to display the local
slave configuration page.

1 CANlink 3.0 network configuration wizard

The network configuration wizard is displayed when you configure the CANlink bus for the first time or
click Site Management on the Network Management page. Set the master and slave parameters in the
network configuration wizard.

2 Master configuration

CanLink Wizard &J

Host Ha: 1= Ho <=63
Hetwork Infomation

Bandrate: |500 w | kbps /| Het Heatbeat: 500

4r

m=

Hetwork Management

Wetwork Start/Stop Element (SM): 5250 | Decide whele network run or ztop

s Send Tri El L (SN
et BEhL TeapEsr B — Trigger "syme trigger” of all =sites send config

Host Syn Write Trigger Element (SM)

Elementl (SM) ElementZ (SM) Element3 (SM) Elementd (SM) ElementS (SM) Elementf (SM) ElementT (SM) Elementd (SM)

_ | Element7(SM)

The trigger element make the host syne writing tale effectiwe in the corresponding slave station

Figure 3-69 Master parameter settings
B Master Site No.: identifies a station as the master in the network. The master manages and

monitors the entire CANlink 3.0 network. Master Site No. must be consistent with the number of the
configured PLC.

Network information

B Baudrate: Select a baud rate to be used by the network. The baud rate of each station must be
consistent with the selected one. If no baud rate is selected here, the baud rates of the connected
stations must be consistent.

B Network Heartbeat: The value ranges from 10 to 20,000, in ms. The master and slaves send
heartbeats to the network periodically to monitor each other. When a communication error occurs,
the master or slave triggers an alarm and handles the error. When Network Heartbeat is set to a
smaller value, monitoring is more sensitive and the network usage of heartbeats is higher. An alarm is
automatically triggered when the network usage of heartbeats exceeds 10%.
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Q If you deselect this parameter, the heartbeat function is disabled and the system cannot monitor the
network.

NOTE

Network management

B Network Start/Stop Element(SM): Control the CANlink network to start and stop by using the SM8290
soft element. When SM8290 is set to TRUE, the CANlink network starts; otherwise, the CANlink
network stops.

B Syn Send Trigger Element (SM): Control the synchronous write function for the configuration sent by
all stations by using the SM8291 soft element. For details, see "Configuring synchronous trigger."

Synchronous write trigger element

The synchronous write trigger element is used by the master to synchronize configuration. Up to eight
synchronous write trigger elements can be configured. You can leave this parameter unspecified when the
master does not need to synchronize configuration. For details, see "Synchronous write by the master."

3 Adding and deleting a slave

This page allows you to add, modify, and delete CANlink slaves.

.
CanLink Wizard P — P — S— [ﬁ
Site Infomation
Slave Site Type |TCH - |
Slave Site Ha: & = 1<= Slawe Ho<=B3 (1<=Slawe Hao (TCM, NTCM]1<=31]
Status Code Register: & = SI0<=¥alue<=5S0T000, Store Site Stuatus Infomation
Start/Stop Element (SM): & Z ESMO<=V¥alue<=SM30T1,Control site run or stop

Slave Information:

Slawe HO Site Type Statuz Kegizter (SD) Start/Stop Element (SM)  Slawe Information
N - - O
3 15 (Serwa) 3 5
4 MD (Inverter) 4 G
5 TCR 5 T

[ Back ] [ 0K ]

Figure 3-70 Page for adding and deleting a slave
Site information

B Slave Site Type: supported type of the slave station, which can be the PLC, servo, AC drive,
temperature control module, and non-temperature control module.

B Slave Site No.: identifies a slave in the network. It must be different from the number of the master
or any other slave.

B Status Code Register: SD element that indicates the running status of the corresponding slave. These
elements cannot be the same as other slave status register elements. The status may be Running or
Faulty (excluding offline).
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Start/Stop Element: SM element used by the master to start and stop slaves. These SM elements can
be used to start and stop slave communication during network runtime. These elements cannot be
the same as other slave start/stop elements and synchronous write trigger elements.

Slave information: comment about a slave, containing up to 32 characters.

Add: Click this button to add the slave with the configured information to the slave list. The system
checks whether Status Code Register and Start/Stop Element are unique.

Delete: Click this button to delete the selected slave from the slave list.

Modify: Click this button to modify the settings of the selected slave. The system checks whether
Status Code Register and Start/Stop Element are unique.

After the slave settings are complete, click OK to enter the Network Management page.

3.8.4 Network Management

On the Network Management tab page, you can start and stop the network, trigger synchronous
sending, start and stop monitoring, start and stop slaves, enter the station configuration wizard, modify
the network information of stations, and clear all the configuration.

Metwork Infomation

Baudrate: kbps MNetwork Heartbeat: 500 = ms
Cycle Period: |0 = x10ms Network Load: - Heartbeat Load: -

Metwork Management

Start Network{OFF) Start Monitor{OFF) sync Send Trigger
Site Configuration

Device Type:  |ALL - Slave Start/Stop ’ Site Management ] [ Clear Settings ]

Site Device Type Online Status ~ Status Register (SD) Status Code Start/Stop Element{sM) Slave Infomation

L ost_ | | | | |iowace

2 4
I5(Servao) 3 5
MD{Inverter) 4 =]
TCEM 5 7

Figure 3-71 Network Management page

Network information

Baudrate: Select a baud rate to be used by the network. The baud rate of each station must be
consistent with the selected one. If no baud rate is selected here, the baud rates of the connected
stations must be consistent.

Network Heartbeat: The value ranges from 10 to 20,000, in ms. The master and slaves send
heartbeats to the network periodically to monitor each other. When a communication error occurs,
the master or slave triggers an alarm and handles the error. When Network Heartbeat is set to a
smaller value, monitoring is more sensitive and the network usage of heartbeats is higher. An alarm is
automatically triggered when the network usage of heartbeats exceeds 10%.

Q If you deselect this parameter, the heartbeat function is disabled and the system cannot monitor the
network.

NOTE

Cycle Period: used to estimate the loading capacity of CANlink.

Network Load: CANlink network load, including CANlink receiving and sending, all heartbeat loads,
real-time load of the CANlink bus obtained during monitoring (SD8240 register value), and estimated
network load under non-monitoring conditions.

Background color of Network Load:
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Color Range (%) Load Description

Green 0to 50 Load percentage, such as 10%

Yellow 51to75 Load percentage, such as 55%
Red 761090 Load percentage, such as 78%
Red Greater than 90 ERR

B Heartbeat Load: heartbeat load of CANlink, which is calculated through estimation. An estimated
value is obtained after login.
B Background color of Heartbeat Load:
Color Range (%) Load Description
Green 0to 10 Load percentage, such as 10%
Red Greater than 10 ERR

Network management

The network management function is available only after login to the PLC.

Start Network: Click this button to start and stop the CANlink network by using the SM8290 element.

Start Monitor: Click this button to start CANlink network monitoring and obtain the CANlink master/
slave running status periodically. The online status of stations is updated in the station list.

Sync Send Trigger: Click this button to trigger a synchronous write operation.

Station configuration

Device Type: Select the device type to be displayed in the station list.
Slave Start/Stop: Set the slave to the running state by setting the slave start/stop element to TRUE.

Site Management: Click this button to display the network configuration wizard dialog box, where
you can configure a CANlink network.

Clear Settings: Click this button to clear all the CANlink configuration and restore the master
configuration to the default.

Station list: displays the information and status of CANlink stations. The following columns are
displayed: Site, Device Type, Online Status, Status Register, Status Code, Start/Stop Element,
and Slave Information. Double-click a slave in the list to display the the page for send configuration,
receive configuration, or synchronous master write.

Site: unique identifier of a station.

Device Type: device type of the station, which can be the PLC, servo, AC drive, temperature control
module, and non-temperature control module.

Online Status: Click Start Monitor after login to the PLC to display the slave status. The online status
of a slave is obtained through the SD8240, SD8241, SD8242, and SD8243 online status registers. If the
slave is online, the system determines whether the slave is running or stopped by obtaining the value
of the slave start/stop element. The online status register is read-only and cannot be modified. The
following table lists the mapping relationships between each bit of the online status register and the
station number.

Soft Element Bit Slave Number
SD8243 Bit 15 to bit 0 32-47
SD8242 Bit 15 to bit 0 48 to 63
SD8241 Bit 14 to bit 0 1to 16
SD8240 Bit 15 to bit 0 17t0 31
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B Status Register: register that stores the slave running status. The running status register is read-only
and cannot be modified.

The following table lists each bit of the running status register.

Bit Description

Bit0 Indicates the fault status. 1 indicates that the node is faulty, and 0 indicates that the node is normal.

Bit 1 Indicates the running status. 1 indicates that the node is running, and 0 indicates that the node is
stopped.

Bit2 Indicates whether the device is ready. 1 indicates that the device is ready, and 0 indicates that the device
is not ready. This bit is only applicable to servos.
Reserved

Bit 15 | Reserved

B Status Code: value of the slave status register, which indicates the status code defined by the slave.

B Start/Stop Element: Start or stop the element.

B Slave Information: comment about the slave.

3.8.5 Send Configuration

CANlink send configuration is divided into time trigger configuration, event trigger configuration, and
synchronous trigger configuration. Event trigger configuration is divided into PLC event trigger and non-
PLC event trigger.

1 Time trigger configuration

Time trigger configuration is a common configuration. The send station writes the source address to the

target address of the target station based on the configured time cycle. That is, the target station reads the
source address of the send station cyclically and saves the source address to the target address.

If the send station and receive station are the same, it is a point-to-multipoint configuration. All the
stations configured to receive point-to-multipoint data from this station can receive such data. For details,
see "Receive configuration."

Host station(1) configuration

=)

Send Configuration |Recsive Configuration | Syne Configuration

Trigger Way| Trigger ‘ Send Site Send Register Receive Site Receiwve Register Reg Count |
Event (SM[M) 100 1 HOST Decimal 2 PLC 100 Decimal
Syme (SM M) 8291 1 HOST Decimal 2 FLC Decimal
Event (SM[N) 1 HOST Decimal 3 IS (Serwvo) Hex
Syme (SM M) 8291 1 HOST Decimal

1 HOST Decimal

1 HOST Decimal

T st Decimal

1 HOST
1 HOST
1 HOST
1 HOST
1 HOST
1 HOST
1 HOST
1 HOST
1 HOST

Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

[ 0K

]

[ Cancel ]

Figure 3-72 Time trigger configuration page
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Station 1 writes the values of the neighboring registers SD102 and SD103 to H0200 and H0201 of station 3
every 100 ms.

In the fourth line of Figure 3-73, the send station and receive station are both station 1, so the
configuration is a point-to-multipoint configuration. Station 1 sends the data of SD110 to the network in
point-to-multipoint mode every 100 ms. All the stations configured to receive point-to-multipoint data
from station 1 can receive the frame.

The time ranges from 1 to 30,000, in ms. The shorter the time, the higher the data update speed is.

2 Event trigger configuration

Event trigger is a real-time trigger configuration. Sending is triggered immediately when conditions are
met. If conditions are not met, sending is not triggered, regardless of the interval from the last sending.

The event trigger of PLCs is slightly different from that of other products based on product features.
PLC event trigger configuration

The corresponding event is triggered when SM used as the trigger condition is set to ON. The event trigger
range is SMO to 3071. A prompt is displayed when the range is exceeded.

Host station(1) configuration Ié]

Send Configuration |Receive Configuration I Sync Configurationl

Trigger Way | Trigger | Send Site | Send Register [ Receive Site | Receive Register Reg Count |
1 Event (M) 100 1 HOST Decimal 2 LD 100 Decimal

Figure 3-73 PLC event trigger configuration
As shown in Figure 3-74, when SM100 is set to 1, station 1 sends the value of SD100 to SD100 of the PLC of
station 2. Then, SM100 is automatically reset.

Non-PLC event trigger configuration

Except PLCs, the event trigger of AC drives, servos, and extension modules is based on register value
change and the minimum interval from the last sending.

Slave site(d) configuration - - o 5
Send Configuration |Receive Configuration|
Trigger Yay | Trigger | Send Site | Send Register I Receive Site | Receive Register | Reg Count
b1 I ﬂ!ﬂ Ei 100 4 MD (Inwerter) 3000 Hex 1 HOST 1000 Decimal
2 4 MO (Inverter) Hex
3 4 MO (Invertar) Hax
4 4 MO (Inverter) Hax
2 4 MO (Inverter) Hax
6 4 MO (Inverter) Hax
T 4 MO (Inverter) Hax
] 4 MO (Inverter) Hex
] 4 MO (Inverter) Hex I
10 4 MD Cnverter) Hex
11 4 MO (Invertar) Hax
12 [l D (Tnvarter ) Hex
13 [ MD (Tnvartar) Hae
14 [l D (Tnvar ter ) Hox
15 [ MD (Tnver tar ) Haxe
18 i D (Trvar tar ) Hax
o I N N S S = R
1 M 8291 1 HOST 101 Decimal 4 m 101 Hex 1
m Cancel

Figure 3-74 Non-PLC event trigger configuration
As shown in Figure 3-75, when H3000 of the AC drive of station 4 is changed, sending is triggered
immediately if the interval from the last sending of the configuration reaches 100 ms. If the interval from
the last sending is less than 100 ms, sending is not triggered until the specified time is reached. A shorter
interval results in better real-time effect but has greater impact on the network.

The minimum interval ranges from 1 to 30,000, in ms. A prompt is displayed when the range is exceeded.



Chapter 3 Network Settings

3 Synchronous trigger configuration

When the master configured with synchronous trigger detects that the synchronous sending trigger
element SM8291 is reset, the master broadcasts commands to the network to require all the stations in
the network to trigger synchronous sending in sequence. The trigger condition is configured by SM8291.
The master resets SM8291 after sending a command frame. As shown in Figure 3-76, master 1, PLC slave
2, and MD380 slave 4 are configured with synchronous trigger. If SM8291 of the master is reset, the three
stations send synchronous trigger data.

P ~
Slave site(4) configuration - - l_JiE-
Send Configuration Receive Configuration|
Trigger Way | Trigger | Sand Site | Send Register I Receive Site | Receive Register | Rag Count |
» o1 d 8291 1 st 101 Decinal 4w 101 Mex 1
2 Time(ms) 100 1 HOST 100 Decimal 2 PLC 100  Decimal il
3 Time(ms) 100 1 HOST 102 Decinmal ] 15 200  Hex 2
4 Time(ms) 100 1 HOST 110 Decimal L HOST 110 Decimal 4
5 1 HOST Decimal
] 1 HOST Decimal
T 1 HOST Decimal
] 1 HOST Decimal
] 1 HOST Decimal I
10 1 HOST Decimal
11 1 HOST Decimal
12 1 HOST Decimal
13 1 HOST Decimal
14 1 HOST Hex
15 1 HOST Decimal
18 1 HOST Hax
Recive | I I I I S N S N N
1 | B291 2 FLC 100 Decimal 1 HOST 100 Decimal 4
2 SM &291 4 L} BOOO Hex 4 MD o Hex 1
0K Cancel

Figure 3-75 Synchronous trigger configuration

SM8291 is used in the same way as the SM element of PLC event trigger. You can perform the
corresponding operation by clicking Sync Send Trigger on the CANlink 3.0 main interface.

Only SM8291 of the master can operate SM8291 of the slave PLC without impact.

In essence, synchronous trigger is a type of event trigger in which SM8291 of the master is used as an
event by all the stations in the network.

4 Differences among time trigger, event trigger, and synchronous trigger

Iltem Time Trigger Event Trigger Synchronous Trigger

ing is tri inth
Sendingis triggered in the case Sending is enabled by the master.

. Scheduled and cyclic of an event or data change. The . }
Sending mode ) ) ) The event is automatically
sending. event is automatically cleared after .
. cleared after sending.
sending.

The real-time effect is

related to the configured Sending is triggered when M8291

Real-time . Sending is triggered in the case of of the master is reset. The real-
time. The shorter the . ) . )

effect . an event, with good real-time effect. | time effect is better than that of
time, the better the real- .

. ) event trigger.

time effect is.

Execution . Triggered once in the case of an Triggered once in the case of an

. Scheduled sending. g8 g8
times event. event.

Programming | Scheduled sending, Sequential logic design in

Sequential logic design in program.

in PLC without program design. program.
Network

erwor High. Low. Low.
usage
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Iltem Time Trigger Event Trigger Synchronous Trigger

Application sequence requirements. | requirements. Data is written once, . .
) . . L returned by multiple slaves in
scenario Data can be written or continuous writing may cause a . .
. special scenarios.
continuously. fault.

There are no special time | There are time sequence .
The master requires data

5 Send configuration editor

-

-
Host station(1) configuration - ‘ @
Send Configuration |Receive Configuration I Sync Configuration|
Trigger Way | Trigger | Send Site | Send Register | Receive Site Receive Register | Reg Count |
L ! gegl 1 HOST 101 Decimal 4 NI (Inwerter) 101 Hex 1
2 1 HOST Decimal
3 1 HOST Decimal
4 1 HOST Decimal
) 1 HOET Decimal
-] 1 HOST Decimal I
T 1 HOST Decimal
g 1 HOST Decimal
9 1 HOET Decimal
10 1 HOST Decimal
11 1 HOST Decimal
1z 1 HOST Decimal
13 1 HOST Decimal
14 1 HOST Decimal
15 1 HOST Decimal
18 1 Decimal
Receive __-_-_-_-__
1 Event (ms [M) 100 MO (Inverter) 3000  Hex 1000 Decimal
[ | [ cemea |

Figure 3-76 Send configuration editor

On the Send Configuration interface, you can configure sending for a station. The send list is divided into
two parts. The first part displays the configuration that the local station sends to other stations, whereas
the second part displays the configuration that other stations send to the local station.

For the master, up to 256 data records can be configured for sending; for slaves, up to 16 data records can
be configured for sending.

The send list contains the following columns: Trigger Way, Trigger, Send Site, Send Register, Receive
Site, Receive Register, and Reg Count.

Trigger Way: trigger type of data sending by stations. The options are time trigger, event trigger, and
synchronous trigger.

Trigger: trigger condition of data sending by stations. Configuration is sent when the trigger
condition is met. When the trigger type is time trigger and the range is 0 to 30,000, the station sends
configuration periodically based on the trigger value. When the trigger type is event trigger and the
trigger condition is TRUE, the station sends configuration if it belongs to the host or PLC type, the
trigger is an SM soft element, and the range is 0 to 3071. The station sends configuration periodically
ifitis a servo, AC drive, temperature control module, or non-temperature control module, and the
range is 0 to 30,000. Sending is executed when the trigger mode is synchronous trigger and soft
element SM8291 is set to TRUE.

Send Site: station that sends configuration. It cannot be changed.

Send Register: register corresponding to the send station. If the send station belongs to the PLC type,
the range is 0 to 7000 (which indicates the register value plus the number of registers). If the send
station is a temperature control module, the range is 0 to 499 or 700 to 722. If the send stationis a
non-temperature control module, the range is 0 to 63 or 700 to 722. If the send station is a servo or AC
drive, the range is 0 to 65,535.
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B Receive Site: station that receives configuration. It must be an existing station.

B Receive Register: register of the station that receives configuration. For point-to-multipoint
communication (the send station and receive station are the same), the range is 0 to 65,535. If the
receive station belongs to the PLC type, the range is 0 to 7000. If the receive station is a temperature
control module, the range is 0 to 499 or 721 to 722. If the receive station is a non-temperature control
module, the range is 0 to 63 or 721 to 722. If the receive station is a servo or AC drive, the range is 0 or
65,535.

B Reg Count: number of send or receive registers. The value range is 1 to 4. The total length of Reg
Count and Send Register or Receive Register cannot exceed the specified limit.

3.8.6 Receive Configuration

On the Receive Configuration interface, you can configure stations to receive point-to-multipoint data
from the network.

-
Host station(1) configuration - _ @
Send Configuration| Receive Configuration |Syne Configuration

Sitel Sitez | Sited | Sitet | Site5 | Sited | SiteT | Sited |
!

This site can receive the peint te multipoint data from abowe sites

[ i3 ] [ Cancel ]

Figure 3-77 Receive Configuration page
As shown in Figure 3-78, the receive configuration of slave 2 contains stations 1 and 3, indicating that slave
2 only receives point-to-multipoint data frames from stations 1 and 3. If the destination register address
of the received point-to-multipoint data meets the definition of station 2, the received data takes effect;
otherwise, the received data is discarded.

Each station can receive point-to-multipoint data from up to eight stations. Each send station does not
limit the number of stations that receive point-to-multipoint data.

The point-to-multipoint sending function allows a station to modify the same parameter number on
multiple stations and implement synchronization.

3.8.7 Synchronous Write by the Master
Synchronization configuration is specific to the master and allows the master to write the multiple

registers or parameter numbers of one or more slaves. For example, the master can control multiple
servos to start or stop simultaneously by writing the H31-00 parameter number.
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1 Trigger element

For example, after you enter a trigger element in Host Syn Write Trigger Element (SM) in the configuration
wizard, double-click the master on the main interface to enter master configuration. On the Sync
Configuration interface, select a configuration condition from the Trigger Condition drop-down list. If a
trigger element is not entered in the configuration wizard, you can still open the Sync Configuration page
but the Trigger Condition drop-down list is unavailable. In this case, click Site Management on the main
interface to open the configuration wizard again and add or delete trigger elements.

-
Host station(1) configuration - ‘ &J
Send ConfigurationIRaceive Configuration| Syne Configuration |
Trigger Conditions M) :}
Send Site | Send Register | Receiwve Site Receive Register

1 1 HOST Decimal

2 1 HOST Decimal

3 1 HOST Decimal
4 1 HOST Decimal I

5 1 HOST Decimal

B 1 HOST Decimal

T 1 HOST Decimal

a 1 HOST Decimal

9 1 HOST Decimal

1 1 HOST Decimal

11 1 HOST Decimal

12 1 HOST Decimal

13 1 HOST Decimal

14 1 HOST Decimal

15 1 HOST Decimal

» e 1 HsT Decimal I
[ o | [ Camea |

Figure 3-78 Sync Configuration page for the master
When a synchronous write trigger element of the master is set to ON, all the configuration data under the
trigger element is sent in sequence. The slaves receive the data and store it in the buffer. When the master
detects that all the synchronous writes under the trigger condition are successfully sent, the master
broadcasts an effectiveness command so that all the receive slaves retrieve data from the buffer and make
the data effective.

The master supports synchronous write based on up to 8 different trigger conditions, each of which can
be configured with 16 synchronous writes. A single slave can receive up to 8 synchronous writes. A prompt
is displayed when this limit is exceeded.

2 Operation on the 32-bit register of the servo

CANlink 3.0 supports operations on 16-bit registers and parameters. To operate 32-bit registers or
parameters, use the following method:

Write the upper and lower 16-bit addresses of 32-bit registers or parameters through the synchronous
write function of the master.

For example, for parameters H11-12 (1-segment displacement) of the servo, the following operation writes
SD1000 and SD1001 of the master to H11-12 of servo 3 as lower 16 bits and upper 16 bits, respectively.
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Heost station(1) configuration - ‘_ &J

Send Configuration I Receive Configuration| Syne Configuration |

Trigger Conditions (M): [:]

Send Site | Send Register | Receive Site | Receive Register
1 1 HOST 1000 Decimal 3 I3 (Servo) 100C Hex
# 2 1 HOST 1001 Decimal 3 I3 (Servo) 100D| Hex
3 1 HOST Decimal
4 1 HOST Decimal I
5 1 HOST Tecimal

Figure 3-79 Two 16-bit registers combined in the 32-bit format
It is recommended that you use the SET statement of the upper- and lower-edge conducting trigger
element of the M element. When operating the parameters of 32-bit addresses, you cannot only operate
the addresses of the lower and upper 16 bits or split the addresses of the lower and upper 16 bits of 32-bit
parameters to different trigger conditions.

You can use general send configuration to write the values of two consecutive SD elements to the lower
address bits of the 32-bit parameters of the servo, as shown in Figure Figure 3-18.

Send Configaration |Receive Configuration | Syne Configuration|

- ~
Host station(1) configuration @

Trigger 'h'ay| Trigger | Send Site | Send Register Receive Site | Receive Register | Reg Count |

o1 Time (ns) 100 1 HOST 1000 Decimal 3 ISGerve) U0 Hex 2 |
2 1 HOST Decimal
3 1 HOST Decimal
4 1 HOST Decimal

Figure 3-80 Writing a 32-bit value to two 16-bit registers

3.8.8 Local Slave Configuration

A local slave is a PLC working as a CANlink slave. A remote slave is attached to the master, such as a servo,
AC drive, temperature control module, or PLC. A PLC can work as a master or local slave.

N

Site Mo: |1 | 1=< Site No <=63

Baudrate: |500 T | kbps

Figure 3-81 Dialog box for local slave configuration
Site No.: identifies a local slave. It cannot be the same as the number of any other station in the CANlink
network. The value ranges from 1 to 63.

Baudrate: baud rate of data communication of the local slave. It must be consistent with the baud rate of
the master.

3.8.9 Device Access to the CANlink 3.0 Network

1 Connecting an AM600 series PLC to the CANlink 3.0 network

The station number and baud rate of AM600 can be set only in software. To make the settings take effect,
you need to restart the machine or download the running program again.

Each station number in the same network must be unique. If station numbers are repeated, subsequently
connected stations disable communication. Station number 0 is not allowed in the network.
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CanLink Wizard Léj

Host Ho: 1= Ho <=G3

Hetwork Infomation

»

Bandrate: (500 w | kbps= Het Heatbeat: 500 ms

4

Fetwork Management

Fetwork Start/Stop Element (SM): 5290 Tecide whole metwork run or stop
3 Send Tri1 1 t (SH):
Bt SIS TRy SR el Trigzer "sync trigger” of all sites send config

Host Syn Write Trigger Element (SM)

Elementl (SM) ElementZ (3M) Element3 (SM) Elementd (SM) ElementS (3M) Elementf (3M) ElementT (SM) Elementd (SM)

The trigger element make the host sync writing take effective in the corresponding slave station

2 Connecting the MD380/500 AC drive to the CANlink 3.0 network

Installing the MD38CAN1 extension card of the AC drive

Insert the MD38CAN1 extension card into the Inovance AC drive. The extension card (CANlink) cannot
be installed or uninstalled in the power-on state. Power off the AC drive before installation, and wait 10
minutes until the power indicator of the AC drive is off. Install the extension card in accordance with the
following figure.

Insert the MD38CAN1 extension card into the AC drive and fasten screws.

Configuring the MD380/500 AC drive

To configure start/stop control of the AC drive through the CANlink network, set the command source of
the AC drive to be the communication command channel. That is, set F0-02 to 2. If start/stop control is not
required, set F0-02 based on the actual situation.
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Setting the station number

Set the station number through the Fd-02 parameter. The value ranges from 1 to 63. A value beyond the
range may result in access failure of CANlink 3.0. The modified value takes effect immediately. Each station
number in the network must be unique. If station numbers are repeated, subsequently connected stations
may disable communication.

Setting the baud rate

Set the baud rate through the Fd-00 parameter. The thousands place indicates the baud rate of CANlink.
The following table lists the mapping relationships.

Parameter Address Name Setting Range Default Value

Ones place: Modbus
Tens place: PROFIBUS DP
Hundreds place: reserved
Thousands place: CANlink
0: 20 kbit/s
HFd-00 Baud 1) o0 kbit/s 5005
rate
2: 100 kbit/s
3:125 kbit/s
4: 250 kbit/s
5: 500 kbit/s
6: 1000 kbit/s

The baud rates of all the stations in the CANlink 3.0 network must be consistent; otherwise,
communication may be abnormal.

QO
[O MD380/500 AC drives do not support the 800 kbit/s baud rate.
NOTE

3 Connecting the MD310 AC drive to the CANlink 3.0 network

Installing the MD310-CANL card

Insert the MD310-CANL card into the Inovance AC drive. Power off the AC drive before installation, and
wait 10 minutes until the power indicator of the AC drive is off. Install the extension card in accordance
with the following figure.

1. Push out the

hooks on both sides
by using a tool.

Housing

2. Grab the
edges of the
cover to liftit.

Hook slot
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3. Liftthe 4. Lift the baffle
cabling plate. plate away from

the keypad cover

Cabling plate

5. Press the extension card

between the two buckles on 6. Ensure that the
the left, split the right-side extension card is
wall of the middle enclosure, fastened properly
and press the extension card by the four buckles.

in position on the right.

CooEoo oo s o oo

Configuring the MD310

When the MD310 uses CANLlink 3.0, the station number and baud rate are set by the DIP switch of the CAN
extension card. The S1 and S2 of the MD310-CANL DIP switch form a 10-bit DIP switch used to set the
communication baud rate of the CAN bus and the communication device address. Figure 3-83 shows the
numbers on the DIP switch. Bd1, 2, and 3 are used to set the baud rate, and Adrl to 7 are used to set the
CANlink address. The ON position of the DIP switch indicates 1, and the lower position indicates 0. The
modified baud rate and station number take effect immediately.

Baud rate CANlink address

Figure 3-82 MD310-CANL DIP switch
Setting the baud rate

The following table lists the mapping relationships between the DIP switch and the baud rate. Up to eight
baud rates can be set.
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MD310-CANL baud rates

DIP Switch Bd
2

Baud rate

20 kbit/s
50 kbit/s
100 kbit/s
125 kbit/s
250 kbit/s
500 kbit/s
800 kbit/s
1 Mbit/s

== Rr|lOolo|lo|lo|—
|l |lo|lo|lrRr|—|lOo|O
—|lo|lr|lolRr|lOo| | O|w

CANlink device address

MD310-CANL provides a 7-bit DIP switch for setting the CANlink communication address. Adr1 of the DIP
switch indicates the highest bit, and Adr7 indicates the lowest bit. Adrl to 7 correspond to b6 to b0 of

a station number. The valid address setting range of the DIP switch is 1 to 63, as shown in the following
table. 0 and 64 to 127 are reserved addresses and cannot be used. The MD310-CANL card is not functional
when a reserved address is set.

MD310-CANL DIP switch addresses

DIP Switch Adr
] > B 7 5 : ; Address
0 0 0 0 0 0 0 Reserved
0 0 0 0 0 0 1 1
0 0 0 0 0 1 0 2
0 0 0 0 0 1 1 3
0 1 1 1 1 1 1 63
1 X X X X X X Reserved

For the usage instructions of the MD310-CANL extension card, see the MD310-CANL the related
descriptions of the MD310-CANL expansion card.

4 Connecting the servo to the CANlink 3.0 network

Setting the station number

Modify the station number of the servo through the HOC-00 parameter. The value ranges from 1 to 63.
Avalue beyond the range may result in access failure of CANlink 3.0. The modified value takes effect
immediately. Each station number in the network must be unique. If station numbers are repeated,
subsequently connected stations may disable communication.

Setting the baud rate

Modify the baud rate through the HOC-08 parameter. See the following table.

Parameter Address Setting Range Default Value
: 20 kbit/s

: 50 kbit/s

: 100 kbit/s

: 125 kbit/s

: 250 kbit/s

: 500 kbit/s

: 800 kbit/s ™
- 1000 kbit/s

HOC-08

~N o o b~ W N = O
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[1] 1S620P does not support the 800 kbit/s baud rate. When 6 is selected, the 1000 kbit/s baud rate is used.
The baud rate takes effectimmediately after setting. The baud rates of all the stations in the network must
be consistent; otherwise, communication may be abnormal.

3.9 PROFIBUS DP Bus

Bus overview

PROFIBUS is an international and open fieldbus standard independent of device manufacturers.
PROFIBUS is widely used by automation in the manufacturing, process, building, traffic, and electricity
sectors. It becomes an European industrial standard in 1996, became an international standard in 1999,
and was approved to be the only fieldbus standard of industrial automation in the People's Republic of
Chinain 2001.

PROFIBUS adopts existing international standards and is based on the Open Systems Interconnection (OSI)
model, as shown in Figure 3-83. Therefore, PROFIBUS meets the open and standard requirements. In the
OSI models, predefined tasks are implemented accurately during transmission. The physical layer (first
layer) defines the physical transmission features. The data link layer (second layer) defines the bus access
protocol. The application layer (seventh layer) defines application functions.

PROFIBUS DP uses the first layer, second layer, and user interfaces. The third to seventh layers are not
described. This flow structure ensures fast and effective data transmission. The direct data link mapper
(DDLM) provides a service user interface for easy access to the second layer. The user interface defines
the application functions called by users, the system, and different devices, describes the behaviors of

different PROFIBUS DP devices, and provides the RS-485 transmission technique or optical fibers.

Application
7 Application layer process
6 Presentation layer User layer
. Application layer
5 Session layer (FMS)
! FMAT
4 Transport layer (LLI) Network
management
3 Network layer Layers3to 6
unused
. Data link layer
2 Data link layer 2 (FDL)
(FMA1/2)
; 1 Physical layer
1 Physical layer (PHY)
ISO/0SI model

Figure 3-83 PROFIBUS DP fieldbus model

PROFIBUS DP is used for field high-speed data transmission. The master reads the input information
of slaves and sends output information to slaves periodically. In addition to periodic transmission of
user data, PROFIBUS DP also provides aperiodic communication required by smart field devices for
configuration, diagnosis, and alarm handling.

3.9.1 General Process of Using PROFIBUS DP

The general process of using PROFIBUS DP is as follows:
1) Design the hardware network structure of PROFIBUS DP.

2) Activate the PROFIBUS DP bus in network configuration. The PROFIBUS DP master is automatically
added after the bus is activated.
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On the Network Configuration tab page, add PROFIBUS DP slaves and modules based on the
hardware structure. Before adding a third-party slave, import a GSD file to import the third-party
slave on the Network Configuration tab page. Before adding an AM600 slave, add an I/0 module in
hardware configuration. A PROFIBUS DP slave is a remote DP device.

Set the master parameters, slave parameters, and module parameters properly. In normal cases, the
slave node ID is automatically generated, I/O mapping is automatically generated based on the GSD
file, and some special settings need to be modified manually.

When setting the parameters of the master and slave, ensure that the baud rates of the master and slave
are adaptive and that the configured slave node ID matches with the DIP switch setting of the actual slave
node ID.

3.9.2 PROFIBUS DP Master Configuration

1 Master parameter settings

General

Station Address: 1 = Automatic startup
Highest station address: 126 = [ Groups... ] [ Stopped on failure
Watch Dog Control 352 A ms
Bus Parameters
Baud rate[kBits]: 1500 - Uszer defaults
Parameter Value Linit Description
300 Bit Slot Time
min.T_SDR. 11 Bit Minimum station delay responser time
max. T_SDR 150 Bit Maximum station delay responser time
T_QUI 1] Bit Quiet time
T_SET 1 Bit Setup time
T_TR 28683 Bit Target rotation time
Gap 0 Gap update factor
Retry limit 1 Maximum retries in case of failure
Slave interval 1 100us Minimum slave interval
Poll timeout 0 ms Minimun poll timeout
Data control time 120 ms Data control time

Figure 3-84 PROFIBUS DP master configuration page

Basic parameters

Station Address: unique identifier of the master in the PROFIBUS DP network. The default valueis 1,
and the value range is 1 to 126, in the decimal format.

Highest station address: maximum station address for token transfer. The default value is 126.

Watch Dog Control: watch dog time transferred to the slave, used to determine the master-slave
connection.

Bus parameters

Baud rate: baud rate of transmission along the bus. The unit is kbit/s,. The optional values are 9.6,
19.2,45.45,93.75, 187.5, 500, 1500, 3000, 6000, and 12000. The default value is 1500.
Set the baud rate properly based on different communication distances and the number of
Q% communicating stations. The PROFIBUS subnet works properly only with matching parameters of the
bus configuration file. You can change the default settings only if you are familiar with the parameter
NOTE allocation of the PROFIBUS bus configuration file. It is recommended that the default bus parameter

settings be used.
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2 Stop setting on failure

The Stop Setting on Failure function determines whether to stop slave operation when a slave or module
is faulty or the configuration is inconsistent. This function is only applicable to AM600 PROFIBUS DP
slaves.

B Setting list on slaves failure: You can view and set whether to stop operation upon slave failure or
inconsistent configuration.

In the Stopped On Failure column, you can set whether to stop slave operation when the specified
slave or module is faulty. If the check box under Stopped On Failure is selected, the slave stops
running when it is faulty or when the /0 module with the diagnosis and report function enabled is
faulty.

B Click OK or Cancel to save or cancel the settings on the Stop Setting on Failure page.

3 PROFIBUS DP master I/0O mapping

For the general description of I/O mapping and instructions on this page, see "I/O mapping."
4 State

The state configuration editor for the PROFIBUS DP bus or modules displays state information (such as
Running and Stopped) and the status of the internal bus system.

5 Information

The following basic information about the currently available device is displayed: name, vendor, type,
version, module number, and description.

3.9.3 PROFIBUS DP Slave Configuration

To configure a PROFIBUS DP slave, you mainly need to set the basic slave parameters and the slave
parameters declared in GSD.

1 Slave parameter setting

General
Station address: 1 = 1D number: 0x0806
T_SDR{tB): 1 : Lockjunlodk: [ 2Lack) -

user parameters

Symbolic values ] Hexadecimal(H) Length of user parameters(Byte): 55 Defaults

&0,00,00,F0,00,F0,00,F0,00,F0,00,F0,00,F0,00,F0,00,F0,00,F,00,F0,00,F0,00,F0,00,F0,00,F,00,F0,00,F0,00,F0,00,F0,00,F0,00,F0,00,F0,00,F0,00,F0,00,
. F0,00,F0,00,F0,00
Hexadecimal user parameters:

Parameter Value Allow values o
lPzD3(master>slave) [T Unsigned 16 61440 0-65535
PZD4(master->slave) 61440 Unsigned 16 61440 0-65535
PZD5(master->slave) 51440 Unsigned 16 61440 0-65535
PZDE(master-=slave) 51440 Unsigned 15 51440 0-65535
PZD7(master->slave) 61440 Unsigned 16 61440 0-65535
PZD8({master->slave) 61440 Unsigned16 61440 0-65535
PZD9(master-=slave) 51440 Unsigned 15 51440 0-65535
PZD 10(master-=slave) £1440 Unsigned 18 61440 0-65535
PZD11(master->slave) 61440 Unsigned16 61440 0-65535 E
PZD12{master-=slave) 51440 Unsigned 15 51440 0-65535
PZD3(slave-»master) £1440 Unsigned 18 61440 0-65535
PZD4{slave-»master) 61440 Unsigned16 61440 0-65535
PZD5(slave-»master) 51440 Unsigned 15 51440 0-65535
PZDE(slave->master) 51440 Unsigned 15 61440 0-65535
PZD7(slave-»master) 61440 Unsigned16 61440 0-65535
PZD8(slave->master) 51440 Unsigned 16 61440 0-65535
PZDS(slave->master) 51440 Unsigned 15 61440 0-65535
PZD10(slave->master) 61440 Unsigned 16 61440 0-65535
PZD11(slave->master) 51440 Unsigned 16 61440 0-65535
PZD12(slave->=master) 51440 Unsigned 15 51440 0-65535
Function code of Index0 61440 Unsigned 16 61440 0-65535
Function code of Tndex 1 1440 nsinned 16 £1440 N-A5535 L

Figure 3-85 PROFIBUS DP slave parameter setting
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Basic parameters

B Station address: unique identifier of a slave in the PROFIBUS DP network. The value range is 1 to 125,
and the default value is 2. It must be a decimal value and consist with the slave identifier (DIP switch

setting).

ID number: unique identifier of the slave, which is determined by the GSD file.

T_SDR: minimum response interval of the slave, that is, the minimum interval for the slave to return
a response after receiving data from the master.

B Lock/Unlock: current status of the slave.

User parameters

User parameters are defined by the GSD file and can be displayed in the decimal or hexadecimal format.
For details, see the manual provided by the device vendor.

2 Slave diagnosis

The diagnosis function indicates the running status of slave nodes.

Master address: D:

Hex format:

standard diagnosis:

Channel diagnosis:

Diagnosis explanation:

Slot Channel Diagnosis Infomation
ByteO
Bytel Station status 1to 3
Byte2
Byte3 | |  Master PROFIBUS address
Byte4 Ul byte} Manufacturer
Bytes Lower byte ID
Byte6
yte Identifier-related
o diagnosis
Bytes | [ [ T [ [ |
i DPV1
Byte9
: Module status
Bytel5
Bytel6
Bytel7
Bytel8
Bytel9 Channel diagnosis (each
error message occupies 3
bytes.

Figure 3-86 Diagnosis packet structure
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Table 3-5 Meaning of station status 1

Bit Definition Cause and Solution
Check whether the PROFIBUS address of the DP slave is
correct.
The DP master cannotaddressthe | check whether the bus connector and FOC are connected.
0 DP slave, and this bit of the DP slave
. Check the voltage of the DP slave.
is always 0.
Check whether the settings of the RS485 relay are correct.
Check whether the DP slave is reset (enabled or disabled).
The DP slave is not ready for dat:
1 eDrsavelsnotreadylordata Wait until the DP slave is started.
exchange.
The configuration data that the
5 DP master sends to the DP slave Check whether the station type entered in the configuration
does not match with the actual software or the DP slave configuration is correct.
configuration of the DP slave.
Evaluate the identifier-related diagnosis, module status, and/
or channel-related diagnosis. Bit 3 is reset after all the errors
3 External diagnosis is available. are fixed.
This bit is reset when a new diagnosis message is generated in
the preceding diagnosis bytes.
Theslaved t tth
4 ¢ save coes n.o stpportthe Check the configuration.
requested function.
The DP ter fails t th
5 © YT masteriars to parse the Check the bus configuration.
response of the DP slave.
6 The DP slave type does not match Check whether the configuration software of the station type
with the software configuration. is configured correctly.
This bit is always 1 when the DP slave is accessed through a
Other DP master.s (not the DP master programming device or other DP masters.
7 currently accessing the DP slave) )
have been configured for the DP The PBOFIBUS a.ddress of the DP master configured Torthe.DP
slave slave is located in the "master PROFIBUS address" diagnosis
byte.
Table 3-6 Meaning of station status 2
Bit Definition
0 1: The DP slave must be reconfigured.
1 1 The slave is in the startup phase.
2 1 This bit of the DP slave is always 1.
3 1: Response monitoring is enabled for the DP slave.
4 1: The DP slave has received the FREEZE control command.
5 1: The DP slave has received the SYNC control command.
6 0: This bit is always 0.
7 1 Activation of the DP slave is canceled. That is, the DP slave is removed from current
’ processing.
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Table 3-7 Meaning of station status 3

Bit Definition

O0to6 0: This bit is always 0.

The number of channel-specific diagnosis messages exceeds the number of messages
allowed by diagnosis frames.

B The master PROFIBUS address indicates that the PROFIBUS DP master has been configured for the
DP slave and has the read and write permissions on the slave. If the value is FF, the DP master is not
configured for the DP slave.

B The manufacturer ID indicates the DP slave type. It is declared by the device manufacturer and is
reflected in GSD.

3.9.4 PROFIBUS DP Module

1 Modular device and non-modular device

In PROFIBUS DP slave configuration, you can connect DP slave nodes to the following two types of
devices:

Modular device: It is connected to a DP slave node and provides an I/O mapping list. The PROFIBUS DP
Slave /0 Mapping dialog box is not required. The data of slave nodes increases as modules are added.
Currently, the AM600 I/O module is a type of modular device.

Non-modular device: The slave node dialog box includes the /O mapping dialog box. Data cannot be
configured automatically.

2 AM600 PROFIBUS DP I/0 module

Add the AM600 PROFIBUS DP I/0 module in hardware configuration, and set related /O parameters and
add 1/0 mappings to refresh data. For details, see "CPU > /0 module."

3.10 HMI Communication Configuration

3.10.1 Communication Configuration

This drive component reads and writes the data of various registers of Inovance medium-sized PLCs based
on the Modbus TCP/IP protocol through the InoTouch Editor software configuration.

The HMI supports the 01, 31, 03, 33, 05, 35, 06, 36, OF, 3F, 10, and 40 parameters. For details about the
parameters, see the HMI user manual.

Drive type Desciption

Communication protocol The Modbus TCP/IP protocol of the Inovance AM600 series PLC is used.

One master and one slave; one master and multiple slaves. The drive component is

Communication mode )
the master, and devices are the slaves.

Ethernet subdevices must be attached to the general TCP/IP parent devices to work

Communication device
properly.

1 Hardware connection

Ensure that hardware is connected correctly before configuring communication between the InoTouch
Editor software and devices.
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Connection method: Use an RJ-45 network cable to directly connect the HMI to the PLC (use a
straight-through network cable or hub switch).

2 Device communication parameters

Set the client communication parameters of InoTouch Editor as follows:

EI@ Device

ElE Local device
o-E CcoM1
Pl mod(Local device)
[T cOM2

o-[E COM3

P h2u(local device)

o Ethernet _ ;

When communication setup is in progress, select Ethernet and add a device as follows:

Device &
Device
Device name:  Inovance AMS00 Top
Praducer Name: [l—h'iovm 'i Connect mode:  Local connection

1

Device model: Imm AMB00 Tep d

Connect port: | Ethernet v [ set | presetstatonno: 1

PLCIPaddr.: 192 . 163 , 1 . 100 PortMNo.: 502

Use broadcast command
PLC addr.interval(words): |5 -
PLC max. read word counts: | 120 PLC max. write word counts: | 120
] Cancel

B PLCIP addr.: Enter the IP address of the PLC based on the actual setting.

B Port No.: port used to send and receive data frames by the host computer and lower computer. The
default value is 502. It is recommended that the default value be used.

Retain the default settings of other parameters.
3 Communication configuration

Set the parameters of the Inovance AM600-ModbusTCP subdevice as follows:

Communication Setting - M

Comm. mode:

= Timeout: | 0.4 sEC
Ethernet
COM:
Comm. delay: |0 ms
Baud rate: | 9500
Response delay: 0 ms
Data bit:
b Resend counts: | 2
Parity: |Mone
Stop bit: | 2bits

|

B Response delay: interval between frame sending and reception startup. The default value is 0 ms.
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4 Collection channel

Communication status

Communication Status Value

Meaning

Communication normal

The current communication is normal.

Command failed

The read and write commands of the device fail to be executed.

Check failed

An error occurred while checking collected data.

Communication timeout

No collected data is returned.

5 Internal attributes

You can add a channel by using internal attributes. This drive component supports the Modbus TCP
registers of Inovance AM600 series PLC. The following table lists the parameters.

Read

Write

32-bit-unsigned
32-bit-unsigned
32-bit-float

Register Data Type Parameter | Parameter Operation Channel Example
M | R "SM - "indi M
[S- area] Input BT 31 35 and 3F efad and SM read-only 0000" indicates S
coil write area address 0.
Read "Q read-write 0001"
[Q'area] output BT 01 05 and OF efa\ and o
coil write indicates Q area address 1.
16-bit-BCD
32-bit-BCD
16-bit-unsigned
D | R "SD - 2" indi D
[S .area] nput 16-bit-signed 3 36 and 40 e.?ld and SD read-only 0002" indicates S
register write area address 2.
32-bit-unsigned
32-bit-unsigned
32-bit-float
16-bit-BCD
32-bit-BCD
16-bit-unsigned
(Mareal Output |, ot iened 03 doand1o | Readand | "M read and write 0003" indicates
register write M area address 3.

Parameter: [SD area] uses the 40 parameter when double-word (32-bit) data is written or multiple data

records are written in batches.

[M area] uses the 10 parameter when double-word (32-bit) data is written or multiple data records are

written in batches.

When a channel is added by using internal attributes, the start address is 0 (protocol address), which
complies with the Modbus TCP protocol of Inovance AM600.

NOTE
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3.10.2 Communication Example

1 Bit variable read and write

-204-

A bit status indicator and a bit status switch are provided.

ES_0

® N

Modify the general attributes of the bit status indicator. Set the address to Q_bit(0:0).

Bit status transfer switch @
General |La'he1 httributes I Image |Security Attributes |Profile|
Desecription:
DHake read/write addresses different
Read addr.
Read! Tnowance AMBOD Tep.0_gbit(
DReverse output
frite addr.
|:|'h'rite when control is released
Attribute
Switch type: [Transfer switch -
Macro
DExecute macra
[ ok |[ Cancel |[Help (F1) |

Modify the general attributes of the bit status indicator. Set the address to Q_bit(0:0).

2 Word variable read and write

Select the numeric value input control, as shown in the following figure.

una

Modify the general attributes of the numeric value input control. Set the address to MWO.
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Number input . ) -e )

General |Nurneric Format | Input Mode I Image |Security Attributes I Text Attributes | Profilel

Tescription: |

DMake readfwrite addresses different

FRead/frite addr.
Read: Inevance AMBO0 Tep. MY 000

Hotice
[Enabled
Execute macro
Enabled
0E || Cemeal | [ Help (FL) |
3.10.3 Fault Analysis
Fault Symptom Analysis Solution

An error occurs during 1. Check whether the parameter settings of network devices are
collection initialization. correct.

Communication | No collected data is returned. | 2. Check whether the COM port is occupied by other programs.

timeout (Incorrect communication 3. Check whether the communication cable is connected correctly.

hardware connection and

. 4. Check whether the data read address exceeds the specified range.
parameter settings)

1. Check whether the data read address exceeds the specified range.

' The read and write 2. Check whether the communication cable is too long, and perform
Command failed short-distance testing.

operations fail.
3. Check whether onsite interferences are excessive, and prevent

interferences in the surrounding environment.

1 Registers and parameters supported by the drive component

Register Read Parameter Write Parameter Parameter
3 31: Read the input coil status
[SM area] Input coil 31 3F 35: Enforce a single input coil
3F: Enforce multiple input coils
01: Read the output coil status
[Q area] output coil 01 gi 05: Enforce a single output coil
OF: Enforce multiple output coils
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Register Read Parameter Write Parameter Parameter
36 33: Read the input register
SD Input
[ .area] npu 33 36: Preconfigure a single register
register 40
40: Preconfigure multiple registers
06 03: Read the holding register
M Output
[ ?rea] utpd 03 06: Preconfigure a single register
register 10
10: Preconfigure multiple registers
Note:

1) This drive component supports the 01, 31, 03, 33, 05, 35, 06, 36, OF, 3F, 10, and 40 parameters. Other
parameters not used by data communication are not supported.

2) The preceding parameters adopt the hexadecimal format. Parameters 0xOF and 0x10 correspond to
15 and 16 in the decimal format.

3) The[SM area] input coil uses the 3F parameter when writing multiple relays in batches.
4) The [Q area] output coil uses the OF parameter when writing multiple relays in batches.

5) The [SD area] output register uses the 40 parameter when double-word (32-bit) data is written or
multiple data records are written in batches.

6) The [M area] output register uses the 10 parameter when double-word (32-bit) data is written or
multiple data records are written in batches.

&
Q When a register channel is added, the start address is 0 (protocol address), which complies with the

Modbus protocol of Inovance AM600.
NOTE

2 Data type table

BTdd Bit (dd range: 00 to 15)
16-bit-BCD 16-bit BCD
32-bit-BCD 32-bit BCD
16-bit-unsigned 16-bit unsigned
16-bit-signed 16-bit signed
32-bit-unsigned 32-bit unsigned
32-bit-unsigned 32-bit signed
32-bit-float 32-bit floating point number

3 32-bit data storage in registers
1) Mapping relationship between the variable name and register address in the PLC project (16-bit
register)
B Variable %MWS5 corresponds to register address 5.
B Variable %MD5 corresponds to register address 10.
Variable name prefix: W - word (16 bits); D - double word (32 bits).

2) The addresses of drive device commands and channel collection registers start from 0. 0 indicates
that the register address is 0.

3) When 32-bit data is read or written, two registers (32 bits) starting from the corresponding register
address are occupied.
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4 Programming Basics

Operands are the objects in user programs related to operators, functions, function blocks, or program
operations. They can be used as input, output, and intermediate stored results. The common operands of
CoDeSys include direct addresses, constants, and variables.

Similar to other advanced languages, CoDeSys also provides constants and variables. Constants

are unchanged numeric values. Variables are user-defined identifiers. Variables are stored in user-
specified addresses of the %l, %Q, and %M areas. If addresses are not specified, variables are stored in
system-allocated addresses. You do not need to concern the variable storage location.

4.1 Direct Address

Adirect address, also called fixed address or direct variable, has a direct mapping to a specific address
of the PLC. The address information includes the variable storage location in the CPU, storage size, and
storage position offset.

4.1.1 Syntax

Syntax: %-<store area prefix><size prefix><number>|.<number>

B The programming system supports the following three storage area prefixes:
1) l:input, physical input, sensor

2) Q:output, physical output, executor

3) M:storage location

B The programming system supports the following size prefixes:

1) X:bit, 1 bit

2) B:byte, 1byte

3)  W:word, 1 word

4) D:double word, 4 bytes (double byte)

B The first number indicates the offset address of the memory prefix corresponding to the variable.

The number following "." indicates the specific bit after the address offset when the variable is of the
boolean type.

Example:

%QX7.5 output area with 7-byte offset, sixth bit (bit 5)

%QX17 output area with 17-byte offset

%IW215 input area with 215-word offset

%MD48 memory area with 48-double word offset

iVar AT %IW10: WORD;//The variable iVar is of the word type and maps to the location with 10-word offset
in the input area.

@ When a variable with the X-type size prefix indicates the boolean data type, the offset address

Q needs to be precise to bits.
ZO @ The size prefix matches with the data type. A variable with the B-type size prefix must be declared
as a 1-byte data type, such as BYTE, SINT, and USINT. A variable with the W-type size prefix must
NOTE be declared as a 1-word data type, such as WORD, INT, and UINT. A variable with the D-type size
prefix must be declared as a double-word data type, such as DWORD, DINT, and UDINT.
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4.1.2 PLC Direct Address Storage Area

The direct address storage area varies depending on different PLCs. PLC data is not retained upon power
failure for the %l and %Q areas, but is retained for the %M area.

The AM600, AM610, AM401, and AM402 programming systems provide the 128 KB (byte) input area (I area),
128 KB (byte) output area (Q area), and 512 KB storage area (M area). The first 480 KB of the storage area
can be used directly, whereas the last 32 KB are used by the system, mainly as soft elements, and cannot
be used directly by users. During programming, you can directly access addresses, or define variables and
map the variables to addresses for indirect access. The following table lists the storage areas and address

ranges.
Area Function Size Address Range
| area (%l), 128 KB Area used by users 64 Kwords %IWO0 to %IW65535
Q area (%Q), 128 KB Area used by users 64 Kwords %QWO0 to %QW65535
Area used by users 240 Kwords %MWO0 to %MW245759

SD element 10,000 words %MW245760 to %MW255759
M area (%M), 512 KB

SM element 10,000 bytes %MB511520 to %MB521519

Reserved 2768 bytes %MB521520 to %MB524287

The AC800 and AC811 programming systems provide the 128 KB (byte) input area (I area), 128 KB (byte)
output area (Q area), and 5 MB storage area (M area). The AC800 and AC811 series do not support soft
elements. The %M area address can be used as needed. The following table lists the storage areas and
address ranges.

Area Function Size Address Range
I area (%l), 128 KB Area used by users 64 Kwords %IWO to %IW65535
Q area (%Q), 128 KB Area used by users 64 Kwords %QWO0 to %QW65535
M area (%M), 5MB Area used by users 2.5 Mwords %MWO to %MW2321439

4.2 Variable

Variables can be defined by the POU, automatic declaration dialog box, and the DUT or GVL editor.

Variable types are identified through variable type keywords. For example, VAR and END_VAR identify
local variables.

Variable types include local variable (VAR), input variable (VAR_INPUT), output variable (VAR_OUTPUT),
I/O variable (VAR_IN_OUT), global variable (VAR_GLOBAL), temporary variable (VAR_TEMP), static variable
(VAR_STAT), and configuration variable (VAR_CONFIG).

4.2.1 Variable Definition

Variables can be edited in the declaration editor. The declaration editor is displayed in the text view or
table view. Figure 4-1 shows the declaration editor of POU in the text view.
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PROGRAM FLC_FRG
VAR
& AT §MBL:INT:
a_b_C:INT:
¢: INT:
€ e: INT:
7 £: INT:
3 h AT EM+*:INT:
] arr :ARRAY[0..2] OF INT:
10 bl AT #MX0.1:B0OOL;
11 b2 AT #MX0.2:BOOL;
12 b AT EMEO:BYTE:=2#1;

m

14 t1:TIME;
15 t2:TOD;
1¢ t3:TIME_OF_DAY:
17 t4:DATE:
18 t5:DATE_AND TIME:
15 té:DT;
20 £1:REAL:=1.64E+7;
atrl:STRING:="530b":

1 -Switch between the text view and table view

Figure 4-1 Declaration editor in the text view

Figure 4-2 shows the declaration editor in the table view.

2 s X | PROGRAM PLC_PRG
- Scope Name Address Data type Initialization Comment

1 swer |[a %MB1 INT

2 # VAR abcC INT
# VAR c INT
P VAR e INT
¥ VAR f INT =
# VAR b o%M= INT
P VAR arr ARRAY[0..2] OF INT
P VAR b1 MK 1 BOOL
P VAR b2 FeMX0.2 BOOL
# VAR b %MEOQ BYTE 2=1 Test comment variable with initial value 1
P VAR g MK 2,12 BOOL Test registration
P VAR t1 TIME

3, $VvAR 2 TOD

4 # VAR B3 TIME_OF _DAY

1 -Switch between the text view and table view
Figure 4-2 Declaration editor in the table view
Syntax: <identifier> {AT <address>}:<data type> {:=<initial value>};
The parts enclosed by braces ({}) are optional.

1 Identifier

An identifier is the name of a variable. The variable naming conventions are as follows:
1) The name cannot contain spaces or special characters.

2) The name cannot contain predefined keywords.

3) The name s case-insensitive.

4) The name length is unlimited.

5) The name cannot be defined repeatedly.

A local variable name can be the same as a global variable name. By default, the local variable is used
and can indicate a global variable. A specific variable can also be indicated by a full path variable name.
Example: local variable iVar: = 1; global variable .iVar: = 2; full path variable globlistl.ivar: = 3;

Consider naming suggestions when you name a variable. For example, a variable name must
accurately indicate the meaning and data type of the variable, and the Hungarian naming method
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(variable name = attribute + type + object description) is recommended.

2 AT address

An AT address is a direct address. For details, see section "5.1 Programming Languages Supported by
InoProShop".

3 Data type

Data types are classified into standard data type and user-defined data type.

1) Standard data type

Standard data types are classified into boolean, integer, floating point, string, and time.

Type Keyword Range Memory Usage
Boolean | BOOL TRUE, FALSE, 0,and 1 8 bits
Bittype | BIT TRUE, FALSE, 0, and 1, only used in structures or function 1 bit

blocks
BYTE 0to 255 8 bits
WORD 0to 65535 16 bits
DWORD 0 to 4294967295 32 bits
LWORD 0to (2*-1) 64 bits
SINT -128 to +127 8 bits
USINT 0to 255 8 bits
Integer
INT -32768 to +32767 16 bits
UINT 0to 65535 16 bits
DINT -2147483648 to +2147483647 32 bits
UDINT 0 to 4294967295 32 bits
LINT 2%t0(2%-1) 64 bits
ULINT 0to (2*-1) 64 bits
REAL (1.401e - 45) to (3.403e + 38) 32 bits
Floating

; 2.2250738585072014e - 308) to (1.7976931348623158e +

point || ReaL ( e-308)to( € 64 bits
308)
Only ASClI characters are supported. Chinese characters
are not supported. By default, the maximum length is Strings are stored

STRING 80 characters. The part exceeding the maximum length in the ASCII format.

is truncated. The maximum character length can be The terminator is
declared, for example, str:STRING(35):='This is a String" A | stored as 1 byte.
string function supports up to 255 characters.

String
Only Unicode characters (including Chinese characters) .

) . Strings are stored
are supported. By default, the maximum length is 80 in the Unicode
characters. The part exceeding the maximum length

WSTRING ) . format. The
is truncated. The maximum character length can be terminator is
declared, for example, wstr:WSTRING(35):="This is a

- stored as 2 bytes.

WString";.

TIME

TIME_OF_DAY(TOD) | Time range within one day

Time
DATE Starting from January 1, 1970
DATE_ADN_TIME(DT) | Starting from January 1, 1970
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2) User-defined data type

User-defined data types include array, structure, enumeration, association, alias, subset, reference, and
pointer. In AM600 programming software InoProShop, right-click an application and choose Add Object
> DUT from the context menu to add the following four user-defined data types: structure, enumeration,
association, and alias.

W Array
Syntax: <Array_Name>:ARRAY [<ll1>..<ull><l12>..<ul2><l[3>..<ul3>] OF <elem. Type>

11, 12, and l13 define the lower limit of the area, whereas ull, ul2, and ul3 define the upper limit. The
numeric value must be an integer. elem. Type indicates the data type of each array element.

Initialization and example

Card game: ARRAY [1..13, 1..4] OF INT;

arrl : ARRAY [1..5] OF INT := [1,2,3,4,5];
arr2 : ARRAY [1..2,3..4] OF INT := [1,3(7)]; (*arrayvalue 1,7,7,7%)
arr3 : ARRAY [1..2,2..3,3..4] OF INT := [2(0),4(4),2,3]; (*array value

0,0,4,4,4,4,2,3%)

arrl : ARRAY [1..10] OF INT := [1,2]; (*Arrayinitialization. Uninitialized elements adopt the
default value 0.*)

Example of array structure initialization
Structure definition:
TYPE STRUCT1
STRUCT
pl:int;
p2:int;
p3:dword;
END STRUCT
END TYPE
Array structure initialization:

arrl:ARRAY[1..3] OF STRUCTl:= [(pl:=1,p2:=10,p3:=4723), (pl:=2,p2:=0,p3:=299), (pl
:=14,p2:=5,p3:=112) 1;

Syntax of access association elements:
<Array-Name>[Indexl, Index2].
Example:

Card_game [9,2]

B Structure

Syntax:

TYPE <structurename> | EXTENDS DUTTYPE:
STRUCT

<declaration of variables 1>
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<declaration of variables n>
END_ STRUCT

END TYPE

<structurename=> is a type and can be used as a data type. EXTENDS DUTTYPE is optional and indicates
inheritance from the members of DUTTYPE. Variables of the structurename type can be used to access the

members of DUTTYPE. DUTTYPE is of the structure, association, or alias type.
Initialization and example
Polygonline structure definition:
TYPE Polygonline:
STRUCT
Start:ARRAY [1..2] OF INT;
Pointl:ARRAY [1..2] OF INT;
Point2:ARRAY [1..2] OF INT;
Point3:ARRAY [1..2] OF INT;
Point4:ARRAY [1..2] OF INT;

End:ARRAY [1..2] OF INT;

END_STRUCT

END_ TYPE

Initialization:

Poly l:polygonline := ( Start:=[3,3], Pointl:=[5,2], Point2:=[7,3],
Point3:=[8,5], Pointd4:=[5,7], End:= [3,5]);

Syntax of access structure elements:

<structurename>.<variable>

Example:

Poly_1.Start

B Enumeration

An enumerated value consists of several constants.

Syntax:

TYPE <identifier>: (<enum 0> ,<enum 1>, ...,<enum n>) |[<base data type>;
END_TYPE

identifier: user-defined enumeration type; enum_n: constant value of the enumeration type. Each
constant can declare its value. If no value is declared, the default value is used. The data type of

enumerated constants is base data type. The value may not be declared and is an integer by default.

Initialization and example

TYPE TRAFFIC SIGNAL: (red, yellow, green:=10); (* redindicatestheinitial value 0,
vellow indicates theinitial value 1, and greenindicates the initial value 10. *)
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END TYPE
TRAFFIC SIGNALL : TRAFFIC SIGNAL;

TRAFFIC_SIGNAL1:=0; (* Thevalue of the enumerated variable is red. *)
FOR i:= red TO green DO

i =1+ 1;

END FOR;

B Association
Syntax:
TYPE <unionname>:UNION

<declaration of variables 1>

<declaration of variables n>
ENDiUNION
END TYPE

<unionname > is a type and can be used as a data type. All variables of the association type share the
same storage location and are allocated with space the same as that of the variable that occupies the
largest space.

Example

TYPE unionl: UNION
a : LREAL;

b : LINT;
END_UNION

END TYPE

Syntax of access array elements:

< unionname >.<variable>

Example

unionl.a

B Alias

A data type can be expressed by an alias.
Syntax:

TYPE <aliasname>:basetype END TYPE

aliasname indicates the alias type and is used as a data type. basetype is a standard or user-defined data
type.
Example

TYPE aliasl : ARRAY[0..200] of byte; END TYPE

The initialization and access mode are consistent with the basic type.
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B Subset

The subset data type is a subset of the defined basic data type. A subset type can be added by adding a
DUT. A variable can be directly declared as a subset type.

Syntax of DUT objects:
TYPE <name> : <Inttype> (<ug>..<og>) END TYPE;
name: valid IEC identifier.

Inttype: a data type, such as SINT, USINT, INT, UINT, DINT, UDINT, BYTE, WORD, and DWORD (LINT, ULINT,
and LWORD).

ug: a constant, which must be compatible with the basic type and sets the lower boundary of the range
types. The lower boundary itself is included in this range.

og: a constant, which must be compatible with the basic type and sets the upper boundary of the range
types. The upper boundary itself is included in this basic type.

Example of DUT object declaration
TYPE

SubInt : INT (-4095..4095);
END TYPE

Example of direct variable declaration
VAR

i : INT (-4095..4095);

ui : UINT (0..10000);

END VAR

B Reference

Reference is the alias of an object. Operating references is equivalent to operating objects.
Syntax:

<identifier> : REFERENCE TO <data type>

identifier: reference identifier. data type: data type of the referenced object.

Example and initialization

ref int : REFERENCE TO INT;

a : INT;

b : INT;

ref int REF= a; (* ref intreferencesa. *)
ref int := 12; (* aissettol2. *)

b := ref int * 2; (* bissetto24. *)

ref int REF= b; (* ref intreferencesb. *)
ref int :=a / 2; (* bissetto6. *)

<
Q The bit type cannot be referenced. That is, ref1:REFERENCE TO BIT. cannot be defined.
NOTE
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B Pointer

A pointer stores the address of an object and can point to any data type (except the bit type).
Syntax:

<identifier>: POINTER TO <data type>;

identifier: pointer identifier. data type: data type pointed to by a pointer.

Pointers are operated by using address operators. Address operators include ADR (variable address
acquisition) and * (value of a variable address).

Example and initialization

VAR

pt:POINTER TO INT; (* Declaresthe pointer pt of the INT type. *)

var_ intl:INT := 5;

var int2:INT;
END VAR
pt := ADR(var_intl); (* Allocatesthe addressofthevarintl variable tothe pointerpt. *)
var_int2:= pt*; (* Uses the "~ address operator to obtain the value of the pointer.*)
pt~:=33; (*Assigns a value to the var_int1 variable corresponding to the pointer.*)

4 Initial value

By default, the initial value of a variable is 0. You can add user-defined initial values by using the valuation
operator ":=" during variable declaration. An initial value is a valid ST expression. An ST expression
consists of operators, operands, and a valuation expression. Operators mainly include addition (+),
subtraction (=), multiplication (*), and division (/). Operands mainly include constants, variables, and
functions. A valuation expression is the operator in the ST expression used to assign values to variables.
Therefore, constants, variables, or functions can be initialized. Ensure that the used variables have been

initialized.

Example:

VAR

varl:INT := 12; (* Theinitial value of the integer variableis 12.*)

x : INT := 13 + 8; (*Defines theinitial value of the constant expression.*)

y : INT := x + fun(4); (*Includes function callin the initial value.*)

z : POINTER TO INT := ADR(y); (*Initializes the pointer by using the address function ADR.*)
END VAR

< @ The global variable table (GVL) is initialized before POU local variables are defined.

@ If the default value is modified online, the pointer is not initialized during definition and still
NOTE points to the variable before online modification.

4.2.2 Variable Type

The main variable types include local variable (VAR), input variable (VAR_INPUT), output variable (VAR_
OUT), I/O variable (VAR_IN_OUT), global variable (VAR_GLOBAL), temporary variable (VAR_TEMP), static
variable (VAR_STAT), and configuration variable (VAR_CONFIG).
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Declaration syntax of the variable type: <type_key> |atribute_ key
variablel;

variable?2;

END VAR

type_key: type keyword, which may be VAR (local variable), VAR_INPUT (input variable), VAR_OUTPUT
(output variable), VAR_IN_OUT (I/O variable), VAR_GLOBAL (global variable), VAR_TEMP (temporary
variable), VAR_STAT (static variable), and VAR_CONFIG (configuration variable).

atribute_key: attribute keyword, which may be RETAIN, PERSISTENT, or CONSTANT. It defines the range of
avariable. The following details attribute keywords.

B RETAIN variable (reserved)

The RETAIN variable retains the original value when the PLC restarts upon power failure or is reset in hot
mode. RETAIN is stored in a specified RETAIN storage area. An example is the counter of a production
machine. The counter starts counting again from the breakpoint upon power failure.

Example
Define the RETAIN variable in programs:
PROGRAM PLC PRG
VAR RETAIN
iReml : INT;
END VAR
Define the RETAIN variable in the global variable table:
VAR GLOBAL RETAIN
gvarReml : INT;

END VAR

@ Ifthe RETAIN variable is declared in programs, only this variable is stored in the RETAIN storage

% area.

@ If the RETAIN variable is declared in function blocks, the entire function sample data is stored in
the RETAIN storage area, but only the RETAIN variable is processed as a reserved variable.

@ Ifthe RETAIN variable is declared in functions, the declaration does not take effect.

NOTE

B PERSISTENT variable

The definition of VAR PERSISTENT is always the same as that of VAR PERSISTENT RETAIN or VAR RETAIN
PERSISTENT. That is, the PERSISTENT variable supports value retention upon cold reset and program
download, in addition to the features (value retention upon power failure and hot reset) of the RETAIN
variable. The PERSISTENT variable is initialized only when the initial value is reset. A program runtime
counter isa common PERSISTENT variable. The counter continues counting when the power supply fails
or the program is redownloaded.

Example

Example of the PERSISTENT variable table:

VAR GLOBAL PERSISTENT RETAIN
iVarPersl : DINT; bVarPers : BOOL;

//Right-click the PERSISTENT variable table editor to add the path of a PERSISTENT variable instance.
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PLC_PRG.PERS: INT; (* Definesthe PERSISTENT variable named PERS in the PLC_PRG

program. *)

END VAR

@ An application has only one PERSISTENT variable table. The only method to add a PERSISTENT
Q variable table is to right-click an application and choose Add Object > Persistent Variable from
Q the context menu.

@ You can add a PERSISTENT variable by using the PERSISTENT attribute in a program. In the

NOTE PERSISTENT variable editor, right-click and choose Add all instance paths from the context

menu to add the PERSISTENT variables in all the programs to the PERSISTENT variable table.

The following table lists the situations where a variable retains the original value or is initialized in the
cases of reset and power failure.

x = retain the original value - = initialize the value

VAR PERSITENT or
Action VAR VAR RETAIN VAR PERSITENT RETAIN or
VAR RETAIN PERSITENT

Power failure - X X
Hot reset - X X
Cold reset - - X

Initial value reset -

Program download - - X

Online modification X X X

Note:

1)

2)

The RETAIN variable and PERSISTENT variable are reserved variables and are stored in the same
reserved variable area of the programming system.

The direct variables mapped to the %M address can be declared as reserved variables, whereas the
direct variables mapped to %l and %Q cannot be declared as reserved variables. (Reserved variables
cannot be declared as direct variables during automatic declaration. Therefore, %M direct variables
only support manual input.)

The specific reserved variable area of the programming system is 512 KB in size. This area does not
contain the reserved variables mapped to the %M address (the available size of the %M address is 480
KB and can be used by reserved variables). That is, the maximum size of available reserved variables
is992 KB (512 KB + 480 KB).

CONSTANT

For details about constant declaration, see section "5.2 Structured Text (ST)".

1 Local variable (VAR)

The variables between VAR and END_VAR within POU are local variables and cannot be accessed
externally.

Valuation format:

Local variable:=Value
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Example
VAR
iLocl:INT; (* Localvariable*)

END VAR

2 Input variable (VAR_INPUT)
The variables between VAR_INPUT and END_VAR within POU are input variables and assigned values in
the call location.
POU call format:
Local variable:=Value input by the caller
Example
VAR _INPUT
iInl:INT; (* Inputvariable*)

END VAR

O
[O Input variables can be modified within POU, even when the CONSTANT attribute is added.
NOTE

3 Output variable (VAR_OUTPUT)
The variables between VAR_OUTPUT and END_VAR within POU are output variables. Output variables can
be returned to the caller during the call process for further processing.
POU call format:
Output variable=>variable of the caller-matched type
Example
VAR _INPUT
iOutl:INT; (* Qutputvariable*)

END VAR

) @ For FUNCTION and METHOD, return values and output variables are supported, but a caller needs
Q to be allocated for receiving the variables during the call process. Example: fun(ilnl1:=1,iln2 := 2,
iOutl =>ilLocl, iOut2 =>ilLoc2);

NOTE @ The output variables of function blocks can be assigned to the caller after the call process.

4 1/0 variable (VAR_IN_OUT)

The variables between VAR_IN_OUT and END_VAR within POU are 1/O variables. I/O variables can be
transferred to the called POU and modified within the called POU. In the actual situation, the variables
transferred to the called POU are referenced by the caller.

Example
VAR _IN OUT
iInOutl:INT; (* |/Ovariable*)

END VAR
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@ Because the variables transferred to the called POU are referenced by the caller, the 1/0 variables
in function block instances cannot be accessed directly. That is, <FBinstance>.<InOutVariable>
Q cannot be used directly. The reason is that input variables are referenced by the caller and have
ZO been changed.

@ 1/0 variables cannot be constants or direct variables of the bit type, such as xBit0 AT %I2.0:BOOL.
NOTE Add the CONSTANT attribute (VAR_IN_OUT CONSTANT) to declare I/O variables. To use direct
variables of the bit type, you need to add an intermediate variable as an 1/0O variable and assign
the value of the intermediate variable to the direct variable of the bit type.

Example of a direct variable of the bit type:
VAR GLOBAL
xBit0 AT $MX0.1 : BOOL; (*Declarea direct variable of the bit type.*)
xTemp : BOOL; (*Intermediate variable*)
END VAR
//Function block with an 1/0 variable (xInOut)
FUNCTION BLOCK FB Test
VAR INPUT
xIn : BOOL;
END VAR
VAR IN OUT
xInOut : BOOL;
END VAR
IF xIn THEN
xInOut := TRUE;
END IF
//Calls the function block in the program.
PROGRAM Main
VAR

xIn : BOOL;

I1 : FB Test;
I2 : FB Test;
END VAR

/ /A compiling error is returned when a direct address variable of the bit type is used.

//I1(xIn:=xIn, xInOut:=xBit0);

//Uses the intermediate variable xTemp to transfer the value of xBit0 to the function block and assigns
the value of the intermediate variable to xBitO0.

xTemp := xBitO0;
I2(xIn:=xIn, xInOut:=xTemp) ;
xBit0 := xTemp;

I/O constants (VAR_IN_OUT CONSTANT) are read-only. Input variables can be modified in the current
version, even when the constant attribute is added. Therefore, the variable attribute can be changed to
non-modifiable by using an 1/0 constant.
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1/O constant example:
PROGRAM PLC_PRG
VAR
sVarFits : STRING(16);
sValFits : STRING(16) := '1234567890123456"';
ivar: DWORD;
END VAR

POU (sReadWrite:="'1234567890123456"', scReadOnly:='1234567890123456"', iVar-

ReadWrite:=iVar) ;
//POU (sReadWrite:=sVarFits, scReadOnly:=sVarFits, iVarReadWrite:=iVar) ;
//POU (sReadWrite:=sValFits, scReadOnly:=sValFits, iVarReadWrite:=iVar) ;
//POU (sReadWrite:=sVarFits, scReadOnly:='23', iVarReadWrite:=iVar);
FUNCTION POU : BOOL
VAR _IN OUT
sReadWrite : STRING(16); (* The string can be read and written within the POU. *)
ivarReadWrite : DWORD; (*The word and variable can be read and written within the POU.*)
END VAR

VAR IN OUT CONSTANT

scReadOnly : STRING(16); (*Thestringisread-only within the POU.*)

END VAR
sReadWrite := 'string from POU';
iVarInPOU := STRING TO DWORD (scReadOnly) ;

5 Global variable (VAR_GLOBAL)

The variables between VAR_GLOBAL and END_VAR are global variables. Common variables, constants, and
reserved variables can be declared as global variables. In the AM600 programming software InoProShop,
right-click an application and choose Add Object > Add Global Variable from the context menu to add a
global variable table, and add global variables to the table.

Example
VAR GLOBAL
iGlobVarl:INT; (* Globalvariable*)

END VAR

operation is performed on the variable name. You can add the global range operator (.) before the
variable name to operate the global variable, such as . iGlobVarl.

NOTE @ Global variables are always initialized before local variables.

ZOQ @ Ifalocal variable has the same name as a global variable, the local variable is operated when an

6 Temporary variable (VAR_TEMP)

The variables between VAR_TEMP and END_VAR are temporary variables, which are initialized when being
called.
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Example
VAR TEMP
iTempl:INT; (*Temporary variable*)

END VAR

o
Q @ Temporary variables are declared only in programs and function blocks.
@ Temporary variables are used only in declared programs or function blocks.

NOTE

7 Static variable (VAR_STAT)

The variables between VAR_STAT and END_VAR are static variables. Static variables are initialized when
being called for the first time. The variable values are returned after the POU is called.

Example
VAR STAT
iStatl:INT; (*Staticvariable*)

END VAR

< @ Static variables are declared only in function blocks, functions, and methods, but cannot be
declared in programs.

NOTE @ Static variables are used only in the declared POU.

8 Configuration variable (VAR_CONFIG)

The variables between VAR_CONFIG and END_VAR are configuration variables. Configuration variables
are direct variables that are mapped to the direct variables with indefinite addresses in function blocks.
Avariable with an indefinite address can be defined in a function block. The indefinite address (arbitrary
address) is indicated by "*". Add a configuration variable table (by adding a global variable table) to add
the variables with indefinite addresses in all the function block instances to the configuration variable
table, which defines all the indefinite addresses. This allows you to manage the variables with indefinite
addresses in all the function blocks.

Syntax for variables with indefinite addresses in function blocks:
<identifier> AT %<I|Q|M>" : <data type>
Addresses are finally defined in the variable configuration of the global variable list.
Example
FUNCTION BLOCK locio
VAR
xLocIn AT %I*: BOOL := TRUE;
xLocOut AT %Q*: BOOL;
END VAR
Two I/0O variables, a local input variable (%I*), and a local output variable (%Q*) are defined.

A global variable list (GVL) is added. The specific addresses declared by instance variables are entered
between the keywords VAR_CONFIG and END_VAR. The instance variables include the complete instance
path of the POU. The specific addresses correspond to indefinite addresses (%l*, %Q*) in function blocks.
The data type must be consistent with that declared by function blocks.

Syntax of configuration variables:
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<instance variable path> AT %<I|Q|M><location>: <data type>;.
Example

PROGRAM PLC_ PRG

VAR

locioVarl: locio;

locioVar2: locio;

END VAR

VAR _CONFIG (*Correctvariable configuration table*)
PLC_PRG.locioVarl.xLocIn AT %IX1.0 : BOOL;
PLC PRG.locioVarl.xLocOut AT %QX0.0 : BOOL;
PLC PRG.locioVar2.xLocIn AT %IX1.0 : BOOL;
PLC PRG.locioVar2.xLocOut AT %QX0.3 : BOOL;

END VAR

@ Configuration variables are not required in normal cases. The reason is that for I/0 address input
and output, variables can be mapped to /O addresses by using an input assistant or directly
Q% entering the instance variable path on the I/O mapping page of the corresponding module.

@ Configuration variables are mapped to variables with indefinite addresses in function blocks or

NOTE programs.

@ A compiling error is returned when only variables with indefinite addresses or configuration
variables exist. The two types of variables must be used in combination.

4.3 Constant

In PLC programming, constants are parameters with unchanged values, such as timer time and conversion

ratio.

Constant declaration syntax:

VAR CONSTANT

<identifier>:<type> := <initialization>;
END VAR

Example

VAR CONSTANT

c iConl:INT:=12;

END VAR

CoDeSys supports constants of multiple data types, such as boolean, integer, time, and string. The

following table lists specific constants.

Type Description

Example

The optional values are TRUE and FALSE (or 1 and 0). 1 indicates

boolean type).

B TRUE, FALSE 1
oolean TRUE, and 0 indicates FALSE. UE, FALSE, and
Similar to the boolean type, the bit type is used only in structures
Bit type (number of occupied bits) or function blocks (direct addresses of the | TRUE, FALSE, and 0
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Type Description Example
Decimal format: 66
Binary format: 2#101
Integer constants support values in the binary, decimal, octal, and Octal format: 8472
hexadecimal formats. If an integer value is not in the decimal format
Integer ’ | Hexadecimal format: 16#3A
& add the format number and the # symbol before the value. 10 to 15 in
the decimal format are indicated by A to F in the hexadecimal format. | TYP€ constants:
INT#22
BYTE#204
1.4
Floating Floating point constants are expressed by decimal numbers and 9 3649
point exponents in scientific notation. '
REAL#3.12
An ASCII string constant is located between two single quotation Example of S used as an
. . . escape character:
marks and can include spaces and special characters. A character is
expressed by a byte. Only ASCII characters are supported. Chinese '$30": 0, character 0, ASCII
ASCIl strin characters are not supported. By default, the maximum length is 80 character corresponding
& | characters. The part exceeding the maximum length is truncated. to 30 in the hexadecimal
The maximum character length can be declared, for example, format
str:STRING(35):=" This is a String’ . A string function supports up to $$:'$, US dollar character
255 characters. §’:7, single quotation mark
A Unicode string constant is located between two double quotation
marks. A character occupies two bytes. Only Unicode characters
Unicode (including Chinese characters) are supported. By default, the A o
) . ) ) ) Unicode string
string maximum length is 80 characters. The part exceeding the maximum
length is truncated. The maximum character length can be declared,
for example, wstr:WSTRING(35):="This is a WString";.
Time constants are generally used by time-related operations and
Time consist of "T#" (or "t#") and a time value, in the units of days (d), t#12h34m15s;
hours (h), minutes (m), seconds (s), and milliseconds (ms).
Time Time range within a day; syntax: TOD#time value. TOD#15:36:30.123
Date Starting from January 1, 1970; syntax: d#date. d#2015-02-12
b J Date constants and time constants are collectively called date and
atean .
time time constant, dt#2004-03-29-11:00:00
which starts from January 1, 1970; syntax: dt#date.
& . . o
Constants not of the boolean, bit, and string types are indicated in the format "keyword#constant
value".
NOTE

-224-




l Chapter 5 Programming
Language

5.1 Programming Languages Supported by INOProShOpP ........cccvveivieineineeieeeeeeeeeeee 226
5.2 SErUCTUIEA TEXE (ST) cveureeeerietietieteeereete ettt ettt ettt eae ettt e s seebeebe et e b esseseereebesbessenseneerensenns 226
5.2.1 EXPIESSION c.vitiveuieteetetetestetestestesteseesessesseseesessassasseseesassessessesessessassessesessassassasessessansesaesessansenseseesessenes 226
5.2.2 ST INSEIUCTION ottt bbbttt bttt ene 227
5.3 Ladder DIiagram (LD) ...ccueecieeirieieieieieesieeste ettt sttt s et st se e se e ssesennenens 234
5.3.1 OVEIVIEW.. ettt ettt ettt ettt a bbbt e e s bene 234
5.3.2 LD ELEMENTS 1.ttt skttt bbbkttt b 235
5.3.3 LD EitOr OPtiONS..ccucuiieiieieieiirieieisieeieteiete st te e te et st sessesessssesasesessesesessesessesenssessnsesensasesersesen 238
5.3.4 ELeMENt SELECHION c.eiiceieiiicteteter ettt ettt 241
5.3.5 Standard Edit COMMANGS .....c.c.eueuiiririiriieieieie ettt ettt sebeie 243
5.3.6 LD MENU COMMEANGS ...ttt se e es st ne e 246
5.3.7 SiNgle-KEY COMMANT ...oviiiiiiiiiieietetee ettt bbb e s sesne 255
5.3.8 Parallel Line CONNECHION ...c.cuiuiiiiirieicitieiirieteet ettt bbbttt ettt 256
5.3.9 Drag @Nd DIOP ..ceueueeiuiiririeieteitieiisi ettt ettt ettt ettt bbb bttt b ettt et bene 256
5.3.10 GraphiC DiSPlay TOOL.....cveveuirieriieietiiteteietetcst ettt sttt b bbb s b ese b be s ebesessess 258
5.3.11 LD DEDUEEING ...vvveiuiirieectet ittt ettt bbbttt bbbttt bttt 260

5.3.12 LD Data UPAAt ...ccuciieiieieieiisieieisieeietetete sttt ettt ettt ess et e e esesassesessesesessesensssesessesn 263



Chapter 5 Programming Language

5 Programming Languages

5.1 Programming Languages Supported by InoProShop

The programming software supports the following six PLC programming languages:

« Ladder diagram (LD)

« Function block diagram (FBD)
* Instruction list (IL)

« Structured text (ST)

« Sequential function chart (SFC)

» Continuous function chart (CFC)

The LD, FBD, ST, IL, and SFC are based on the IEC 61131-3 standard, and CFC is an extension of the IEC
61131-3 standard.

The basic edit methods on the programming interface are applicable regardless of the selected language,
which greatly facilitates programming.

B Common functions of the Windows text editor are supported, such as the copy (Ctrl+C), paste (Ctrl+V),
and delete (Del) shortcut keys.

The Windows standard Ctrl and Shift keys can be used to select multiple options.
The function key F2 can be used to start the input assistant. The system provides input tips or options

based on the specific environment.

Qo
Q By default, the FBD and IL are not supported for the moment. For details about the SFC and CFC, see
the help document.

NOTE

5.2 Structured Text (ST)

The ST is a text-based advanced language and similar to PASCAL or C. The program code consists of
instructions comprising keywords and expressions. Different from the IL, the ST can include multiple
statements during a statement cycle, allowing for complex structure development.

Example:
IF value < 7 THEN
WHILE value < 8 DO
value := value +1;
END WHILE;

END IF;

5.2.1 Expression

An expression is a type of structure. Its calculated value can be used in instructions.

An expression consists of operators and operands. An operand can be a constant, variable, function call,
or expression. Example:

-226-



Chapter 5 Programming Language

B Constant, such as 20, t#20s, and '22231 test'
B Variable, such asivar and Varl[2,3]
B Function call, with a call return value, such as Fun1(1,2,4)

Other expressions, such as 10+3, varl OR var2, (x+y)/z, and iVarl:=iVar2+22

An expression is calculated by calculating the values of operands based on the operator priority. Value
calculation is based on a descending order of operator priorities. Operators with the same priority are
executed from left to right based on their positions in the expression.

Forexample, A, B, C, and D are of the INT type and their values are 1, 2, 3, and 4, respectively. Then
A+B-C*ABS(D) is equal to -9, and (A+B-C)*ABS(D) is equal to 0.

When an operator has two operands, the value of the left operand is calculated first. For example, in the
expression SIN(A)*COS(B), the values of SIN(A), COS(B), and the product are calculated in sequence.

The following table lists the operators of the ST language.

Operation Symbol Priority
Parentheses (Expression) Highest
Function call Function name (parameter list, separated by commas)
Exponentiation EXPT
Negation value calculation
Complementing NOT
Multiply *

Divide /

Mod MOD

Add +

Subtract

Compare <,> <= and >=

Equal to =

Not equal to <>

Logical AND AND

Exclusive OR XOR

Logical OR OR Lowest
5.2.2 ST Instruction

The ST program consists of instructions, which are separated by semicolons (;). The instructions consist of
keywords and expressions. The following table lists the ST instructions.

Keyword Description Example
:=,S=,and R= | Assign value, set, and reset A:=B; C:=SIN(X); bl R=condl;
Function block call and output CMD_TMR (IN := %IX5, PT := 300); A:=CMD_TMR.Q
RETURN Return (exit the current POU) RETURN;
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Keyword Description Example

D:=B*B;

IF D<0.0 THEN
C:=A;

ELSIF D=0.0 THEN
IF Select
C:=B;
ELSE
C:=D;

END IF;

CASE INT1 OF

1: BOOL1

TRUE;
2: BOOL2 := TRUE;
CASE Multiple selection ELSE

BOOL1 := FALSE;
BOOL2 := FALSE;

END CASE;

J:=101;

FOR I:=1 TO 100 BY 2 DO
IF ARR[I] = 70 THEN
FOR FOR loop J:=I;

EXIT;

END IF;

END_FOR;

J:=1;

WHILE J<= 100 AND ARR[J] <> 70 DO
WHILE WHILE loop 5
J:=J+2;

END WHILE;

Ji=-1;
REPEAT
REPEAT REPEAT loop J:=J+2;
UNTIL J= 101 OR ARR[J] = 70

END_REPEAT;

EXIT Exit loop EXIT;

CONTINUE Continue the next execution loop | CONTINUE;

label: i:=i+1;
JMP Jum
P JMP label;

; Empty statement ;

1 Valuation

Avaluation instruction assigns values to variables. In a valuation keyword, the left part is a variable and
the right part is the value to be assigned by the keyword.

Example: Varl :=Var2 * 10;

After execution, the value of Varl is 10 times that of Var2. Three types of valuation keywords are provided:
ll::"’ "S:II’ and IIR:H.
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B ":="indicates general valuation, in which the right-side value is directly assigned to the left-side value
and the two values are equal.

B "S="indicates set valuation, in which the left-side variable is changed to TRUE (set) if the right-side
value is TRUE, until it is initialized using the R= instruction.

B "R="indicates reset valuation, in which the left-side variable is changed to FALSE (reset) if the right-
side value is TRUE. It is used to reset the variables set by the S=instruction,

for example, a S=b;.
Once the value of b changes to TRUE, the value of a remains TRUE, even after the value of b changes to
FALSE.

2 Function block call
Syntax: <FB instance name>(FB input variable:=<value and address>|, <more FB input variables:=<value
and address>|...more FB input variables);

In the following example, a delay function block (TON) is called, and the IN and PT parameters are
allocated. The result variable Q is allocated to variable A. Delay FB is instantiated through "TMR:TON".

Syntax:
<FB instance name>, <FB variable>:
TMR (IN := $IX5, PT := 300);

A:=TMR.Q;

3 RETURN instruction

The RETURN instruction indicates exiting the POU when the predefined condition is TRUE.
Syntax:

RETURN;

Example

IF b=TRUE THEN

RETURN;

END IF;

ar=a+l;

If bis TRUE, the a:=a+1; statement is not executed, and the POU is returned immediately.
4 |F instruction

The IF keyword is used to determine the condition for executing instructions.
Syntax:

IF <boolean expression1> THEN

<IF_instruction>

{ELSIF <boolean expression2> THEN

<ELSIF_instructionl>

ELSIF <boolean expression n> THEN

<ELSIF_instruction-1>
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ELSE

<ELSE_instruction>}

END IF;

The content inside {} is optional.

If <boolean expression 1> is TRUE, only <IF_instruction> is executed whereas other instructions are not;
otherwise, the boolean condition expressions starting from <boolean expression 2> are calculated one by
one until the value of an expression is TRUE. Then, the instructions of the expression are executed. If no
expression has the value TRUE, the instruction corresponding to <ELSE_instruction> is executed.

Example

IF temp<l7

THEN heating_on := TRUE;
ELSE heating_on := FALSE;
END IF;

Here, heating starts when the temperature is below 17°C; otherwise, heating remains disabled.

5 CASE instruction

The CASE instruction lists and processes the instructions corresponding to the multiple values of a
conditional variable. Conditional variables must be integers.

Syntax:

CASE <Varl> OF

<valuel>: <Instruction 1>

<value2>: <Instruction 2>

<value3, valued4, valueb>: <Instruction 3>

<value6 .. valuelO>: <Instruction4d>

<value n>: <Instruction n>

ELSE <ELSE Instruction>

END CASE;

The CASE instruction implements the following processing:

B If the value of the <Varl>variable is <valuel>, <Instruction I> is executed.
B If no value matches with <Varl>, <ELSE Instruction> is executed.

B [Ifthe same instruction is executed in multiple variable values, you can write the values one by one
and separate them with commas (,) so that they are executed simultaneously.

B Ifthe same instruction is executed within a variable range, you can write the start and end values and
separate them with two periods (.). The preceding two conditions can be combined.
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Example

CASE ivarl OF
Zicli=cl+l;
l,68:cli=cl-T;
Teu20:cli=cl+s;
ELSE

cl:=cl-1;
[END CASE I
6 FOR loop

You can write a repeated processing logic through FOR loop.

Syntax:

FOR <INT Var> := <INIT VALUE> TO <END VALUE> {BY <Step size>} DO
<instructions>

END_FOR;

The content inside {} is optional.

INT_Var is a counter of the integer type. <Instructions> is executed as long as <INT_Var> is not greater
than <END_VALUE=>. Check the condition before executing <Instructions>. <Instructions> is not executed if
<INIT_VALUE> is greater than <END_VALUE>.

<INT_Var> increases by <Step size> each time after <Instructions> is executed. <Step size> can be any
integer. The default value 1 applies if this parameter is not set. Loop stops when <INT_Var> is greater than
<END_VALUE>.

Example

FOR Counter:=1 TO 5 BY 1 DO
Varl:=Varl*2;

END FOR;

Erg:=Varl;

Assume that the default value of Varl is 2. The value changes to 32 after FOR loop.

7 WHILE loop

WHILE loop can be used by loop processing. Different from FOR loop, WHILE loop supports loop
conditions of arbitrary boolean expressions. The loop is executed once the loop condition is met;
otherwise, it is exited.

Syntax:

WHILE <boolean expression> DO
<instructions>

END WHILE;

When <Boolean_expression>is TRUE, <Instructions> is executed, until <Boolean_expression> changes
to FALSE. <Instructions> is never executed if the initial value of <Boolean_expression> is FALSE. If
<Boolean_expression>is never set to FALSE, <Instructions> is executed without stop. This results in
infinite loop, which is not allowed during programming.

-231-



-232-

Chapter 5 Programming Language

Example

WHILE Counter<>0 DO
Varl:= Varl*2;
Counter := Counter-1;
END WHILE

WHILE loop and REPEAT loop are more powerful than FOR loop because the former do not calculate the
loop times before loop is executed. Therefore, WHILE loop and REPEAT loop are sufficient in some cases.
FOR loop is more efficient when the loop times are known.

8 REPEAT loop

Different from WHILE loop, REPEAT loop checks the loop condition after the loop instruction is executed.
This means the loop is executed at least once, regardless of the loop condition.

Syntax:

REPEAT

<instructions>

UNTIL <Boolean expression>
END REPEAT;

The execution logic is that <Instructions> is executed until <Boolean expression>is TRUE.
<Instructions> is executed only once if the initial value of <Boolean expression> is TRUE. If the value of
<Boolean_expression> is never TRUE, <Instructions> is executed permanently, resulting in infinite loop.

Example

REPEAT
Varl:=Varl*2;
Counter:=Counter-1;
UNTIL Counter=0;

END REPEAT;

9 CONTINUE statement

The CONTINUE instruction is used in FOR, WHILE, and REPEAT loops. It terminates the current loop in
advance and starts the next loop.

Example

FOR Counter:=1 TO 5 BY DO
INT1:=INT1/2;

IF INT1=0 THEN

CONTINUE;

END JF

Var:=Varl/UBT1L

END FOR;

Erg:=Varl;



Chapter 5 Programming Language

10 EXIT statement
The EXIT instruction is used to exit the FOR, WHILE, or REPEAT loop.
11 JMP statement

The JMP instruction is used to jump to the code line marked by the specified label.
Syntax:
<label>:

JMP <label>;

<label> is at the start of the program line. The JMP instruction requires a jump target, that is, a predefined
label. When the JMP instruction is reached, the program jumps to the code line marked by the specified
label for execution.

Example

_labelll:aaa:=aaa+l;
(*instructions¥*)

IF (aaa < 10) THEN
JMP labell;

END IF;

Theinitial value of the variable aaa is 0. As long as the value is less than 10, the program jumps to the code
line marked by label 1 for execution. This affects the repeated execution of the program between the JMP
instruction and label.

Such a function can also be implemented by the WHILE or REPEAT loop. Be cautious when using the JMP

instruction because it reduces code readability.

12 Comment

The ST provides two comment write methods.
B "(*"start,"*)"end. This allows for cross-line commenting, for example, "(*This is a comment.*)".

B Single-line commenting, which uses "//" to indicate the start of a comment extending to the end of
the current line, for example, "// This is a comment."

A comment can be inserted into the declaration or implementation part of the ST editor.
Comment nesting: A comment can be inserted into another comment.

Example

(*

a:=inst.out; (*to be checked*)

b:=b+1;

*)
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5.3 Ladder Diagram (LD)

5.3.1 Overview

The LD is a graphic programming language and similar to the structure of a circuit diagram. The LD
consists of a series of networks (also called segments), and each network starts from the left-side vertical
line (power rail and energy flow line). A network consists of contacts, coils, optional POUs (functions,
function blocks, and programs), jump, labels, and connection lines.

The bus on the left is the energy flow line and is always TRUE. Contacts, operation blocks, and coils are
connected after the bus. Each contact is allocated with a boolean variable. If the variable is set to TRUE,
the switch is turned on and the condition is transferred along the connection line from left to right. If the
variable is not TRUE, the switch is turned off. The coil on the right receives the On or Off signal transmitted
from the left side. TRUE or FALSE is written to the boolean variable associated with the coil. The following
figure shows the LD edit page.

~ - General
TON_0: TON; I]D [i# Network
TON_1: TON; @

4 Box
MC_Jog_l: MC_J0S;
x1: BOOL; 100 % | ~ F Boxwith ENJENO

NetworkTitle e
B <1 Return

* Input

Label: “T_ Branch
TON 3 W Brecute
TON x11 LT EXECUTE = Ladder elements

xd
IN Q ] H_EN< —EN ENO )} [ Netwark

_pr ET a3 | testli=testl+l;
Label 1t Contact

Broken line before copying FB in front of the loop

44 Negated contact

x11 4% Coil
4+ Set coil

1

% Reset coil
_ﬂ [’7 & ToN
8 ToF
@ =
& co
B MOVE

Auto declaring eXception At X8
R_TRIG_1
LT R_TRIG MOVE

EN< —CLsz-_ Q EN ENO -+ Jump
al —| a22 —] —a3 outputd 4rer Return
00— D b = Branch
+ Boolean Operators

x8
T I + Math operators

EN > I "
®
a3 — outputl2 Other Operators

1l ERD + Function blocks
R_TRIG_1
R_TRIG

fcu(_;;z-_ Ql—

4
1: variable definition area; 2: LD programming area; 3: tool box.
NOTE

The LD contains the following main elements: contact, coil, operation block, branch, and comment. You
can add the elements to the network to form an LD execution logic through the insert, drag and drop,
underline, and copy and paste operations. To set the page font, operands, and comment display of the LD,
choose Tools > Options > FBD/LD editor.

The LD supports online debugging of the monitoring function, written values, mandatory values, and
breakpoints.

Branches are classified into closed and non-closed branches. Closed branches are called parallel
branches, whereas non-closed branches are called branches.
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MOVE
EN ENO

a2l —| —a3

it

1 [

5.3.2 LD Elements

The LD elements include network, contact, coil, operation block, execution block, branch, jump, label,
and return.

The input and output of contacts, coils, and operation blocks are related to operands, which can be
variables, constants (TRUE or FALSE; 1 or 2), and addresses. For details, see the variable definition.

The LD elements are displayed under ToolBox (choose View > ToolBox), as shown in Figure 5-1. The
toolbox includes general elements, LD elements, IEC standard operators (such as boolean operators and
match operators), function blocks, and POU defined in the current program.

ToolBox - I
= General
l"ii Metwork
IF Box
TF Box with ENJEND
—+ Jump
“rer Return
s Input
-t Branch
T Execute
= Ladder elements
[f¥ Network
11 Contact

1T MNegated contact

43 Coil

=1 Set coil

&3 Reset coil

TOM

TOF

FF CTU

FF CTD

= MOVE

— Jump

<Irer Return

-t Branch
Boolean Operators
Math operators
Other Operators
Function blocks

o+ o+ o*

Figure 5-1 LD toolbox
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1 Network

Icon - [{¥1
The LD consists of a series of networks. All the other LD elements are within networks. Each network is
indicated by a serial number on the left.

You can insert a network title (summary about the network) and comment (detailed description about
the network). Choose Tools > Options > FBD/LD editor > General to show or hide the network title and
comment.

You can insert a label below the network title and comment to indicate the jump target.
Use the menu command Toogle network comment state to enable or disable the network.

The network decoration area between the network serial number and network content displays the
breakpoint mark and bookmark position.

1 NetworkTitle  <———————————— Network title
Disconnection occurs when the execution
block is copied to the line before the coil <@ Network comment
Label: 4 Jump label
TON_2
TON x11 LT
nn —
IN Q s EN <
—{pT ET— a3 —|
INT#0 —

N

Network Network
number area decoration area

2 Contact

lcon - g1

Contacts are classified into normally open (NO) and normally closed (NC) contacts. Contacts are boolean
variables and used to transfer ON (TRUE) and OFF (FALSE) values. If the variable value is TRUE, the NO
contact transfers ON (TRUE) to the right; otherwise, it transfers OFF (FALSE). The NC contact transfers
reverse values.

You can add the edge signal function to contacts. Right-click a contact and choose Edge Detect from the
context menu to change the contact to a rising-edge trigger contact or a falling-edge trigger contact. The
rising-edge trigger contact transfers ON to the right when the variable value of the contact changes from
FALSE to TRUE. The falling-edge trigger contact transfers ON to the right when the variable value of the
contact changes from TRUE to FALSE.

3 Coil

lcon-43

Coils are located at the end of the network. The logical operation results on the left are assigned to coil
variables. Coil variables are only of the boolean type. TRUE indicates ON and FALSE indicates OFF. Parallel
coils can only be inserted upward or downward.

Coils are classified into coils, negated coils, set coils, and reset coils. You can switch between the four coil
types by using the right-click menu command or shortcut.

B Coil: assigns the logical operation results on the left to coil variables directly.
B Negated coil: negates the logical operation results on the left and assigns the values to coil variables.

B Set coil: sets the value of the coil variable to ON (TRUE) if the left-side status value of the coil is ON
(TRUE), and keeps the value until the variable is reset to OFF (FALSE) by the reset coil.

B Reset coil: resets the set coil.
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4 Box (operation block)

Icon - £F

An operation block can be an operator, function, function block, program, action, or method. If the
operation block is of the function block type, a text box is displayed above the operation block box to
display the function block instance.

An operation block includes at least one input and one output. The following figure shows the
components of an operation block.

TOM_3 <@———— Operation block instance
TOMN -&———— Operation block type

—IN
Operation block input ———p» N FT ET (—

I

Input and output pins

= Operation block icon

Operation blocks are classified into common operation blocks and EN/ENO operation blocks.

B EN/ENO operation block: contains EN input and ENO output, in addition to the input and output
provided by an operation block. The execution logic of the EN/ENO operation block is as follows: The
operation block logic is executed when EN is TRUE. ENO is TRUE after execution. The operation block
is not executed if EN is FALSE. In this case, ENO is FALSE. Note: The input line of the EN/ENO operation
bock can only be connected to the EN pin, and the output line can only be connected to the ENO pin.

B Input and output pins of the operation block: The negation, rising edge, and falling edge signals can
be added to the input pin of the boolean type. The negation signal can be added to the output pin of
the operation block.

B Multi-input line operation block: The operation block contains multiple inputs that are connected to
the energy flow line. Figure 5-2 shows an operation block with two input lines. Because a multi-input
line operation block provides multiple lines connected to the energy flow line, it is only located in the
first branch and cannot be connected to branches in parallel.

WG Power 1
MC_Power
= Axis Status -——
bRegulatorRealState |—
1 bDriveStartRealState [
[| |] Enable g B
3 Error|—
[| |] bRegulatorOn il
—|bDriveStart

Figure 5-2 Multi-input line operation block
5 Execute (execution block)

Icon - T8

An execution block can be inserted into the embedded ST. ST statements can be edited within the block.
The execution block can be zoomed in or out. The maximum size is 1000*400.

6 Branch

Icon —E

Branches form a non-closed parallel logic.

7 Label

Icon - [
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Alabel indicates a jump location and is at the head of the network. The system jumps to the label position
through jump elements. A jump label is a string and must comply with the naming conventions.

8 Jump

lcon - ==

When the input on the left of a jump element is TRUE, the system jumps to the specified label position for
execution. The jJump element is on the rightmost of the network.

9 Return

Icon - -areT]

When the input on the left of the return element is TRUE, the current program exits execution
immediately. The return element is on the leftmost of the network.

5.3.3 LD Editor Options

The LD editor options are used to control the LD screen display, single-key command setting, and print
display mode. Access the LD editor options by choosing Tools > Options > FBD/LD editor. The LD editor
provides three tabs: General, LD, and Print.

1 General setting

The following figure shows the General tab page.

Gereral |10 | print |

View Behaviour
[] Show netwark title Placeholder for new operands
[] Show netwark camment Empty operands for function block pins

Show box icon

[] Show operand comment
[] Show symbal comment
[7] showsymbal address
Show network separators

Font {dick onto the sample to edit) [ Fixed size for operand fields:

Edit operand sizes...
AaBbCoedyZz

General tab page of the LD editor
View

B Show network title: If this option is selected, you can insert and edit the title of each network of
the LD. The inserted title is displayed above the current network. If no title exists, the title line is not
displayed. A title is inserted by using a menu command.

B Show network comment: If this option is selected, you can edit the comment of each network of the
LD. If a network comment is added, it is displayed below the network title. If no network comment
exists, the comment line is not displayed. A network comment is edited by using a menu command.

B Show box icon: If this option is selected, the icon defined for the operation block is displayed in the
middle of the block. Icons are defined for standard operands (such as ADD and SUB) and function
blocks (such as TON and TOF). To add images as operation block icons to user-defined functions,
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function blocks, or programs, right-click an object and choose Properties > Bitmap > Click to select
project-related bitmap.

B Show operand comment: If this option is selected, you can edit and display the comment of each
operand on the LD page. An operand is a programming concept. Variables, constants, and addresses
are operands. Because the LD does not necessarily use variables, when constants or addresses are
used, you can describe them by using operand comments. When editing an operand comment, select
an operand string and right-click it.

B Show symbol comment: If this option is selected, the comments during variable declaration are
displayed for the variables on the LD page. Variable comments come from variable declaration and
cannot be edited.

Operand comment 1 ———— Operand comment
Signal 1 —— Variable comment
%BMW1.2 ——— Variable address

x2

4ﬂﬂ_

Font

Click the sample text. The font selection box is displayed, where you can set the font of the LD. The
default font is Microsoft YaHei and the default font size is 9. The font range mainly covers operands and
comments. The execution block font uses the text editor font (ST text and variable declaration text).

Behavior
B Placeholder for new operands: not implemented.

B Empty operands for function block pins: If this option is selected, the input and output pins of a
new operation block use empty characters. If this option is not selected, the input and output pins of
the operation block use "??7".

Operand Fixed Size Settings

If this option is selected, you can set Operand width, Operand comment height, and Symbol comment
height. See the following figure.

Operand Fixed Size Settings I&

Operand width, characters: 15 =

Operand comment height, lines: L

Symbol comment height, lines: 1

OE ][ Cancel

Operand Fixed Size Settings
B Operand width: Set the number of fixed characters of an operand. The default value is 15.

B Operand comment height: Set the number of operand comment lines of fixed length. The default
valueis 1.

B Symbol comment height: Set the number of variable comment lines of fixed length. The default
valueis 1.
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2 LD setting

The following figure shows the LD tab page.

|General | LD |Print |

Single Key Settings
Caommands On Line

Insert Contact:

Insert Negated Contact:
Insert Coil:

Insert Reset Coil:

Insert Set Coil:

Insert Empty Box:

|| e iG]
4 (/4] 4 4[4

Insert Empty EnEnocBox: |E

Commands On Element

Insert Contact Parallel:

Insert Box Parallel:

Insert EnEnoBox Parallel:

Insert Coil:

Meqgated Switch:
setfRest/Edge Switch:

=~ |l (m]| ™|l
4 Al 4]

SPACE -

Single key settings

The single key settings function enables the edit operation through a single key, including single keys
executed on lines and those executed on elements. The single-key commands executed on lines insert
serial elements, whereas the single-key commands executed on elements insert parallel elements.

You can switch element functions when selecting elements, such as negation switching, edge signal
switching, and set/reset switching. Negation switching is applied to contacts and coils and uses the [ key.
Edge signal switching is applied to contacts and uses space. Set/Reset switching is applied to coils and

uses space.

You can set a single key for implementing a function. Each function has a default single-key character. You

can set keys as needed.

Q The same key cannot be used repeatedly under Commands on Line or Commands on Element, but

Commands on Line and Commands on Element may share the same key.

NOTE
3 Print

The following figure shows the Print tab page.

General I LD Print

Layout options

Fit method

IZD Poster

[[] Avoid cutting of elements

Mark connections on adjacent pages
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Layout options
Fit method:

B Poster: Print based on the normal proportion. If the current page is not high enough to display the
entire network, the next page is printed. If the page is wide enough to display the entire network, the
remaining part is printed on the next page.

B Shrink to fit the widest network: The displayed content is compressed during printing so that all
the networks are displayed within the width of the page. If a page is not high enough to display the
entire network, the remaining part of the network is displayed on the next page.

B Avoid cutting of elements: If this option is selected, when an element is displayed between two
pages, the element is placed on the next page for display. This option is available only when Poster is
selected for Fit method.

B Mark connections on adjacent pages: If this option is selected, the connection between two pages
is marked. This option is available only when Avoid cutting of elements is selected.

5.3.4 Element Selection

Selection is the basis of the edit operation. You can select elements or lines, select one object at a time or
select multiple objects simultaneously by pressing Ctrl or Shift, and select consecutive or nonconsecutive
objects.

A selected element is highlighted. For example, a selected contact is displayed as -] [ . The external
dotted box indicates that the contact is focused. You can select an element and paste it to another

element in parallel mode, or drag and drop it to another element in serial or parallel mode. Because
multiple selected elements may not be consecutive, you need to describe the result logic formed by the
selected elements. The selection result logic is intended to keep the original logic consistent. You can
select an element through box select, and select multiple or all elements by pressing Ctrl or Shift.

1 Result logic formed by selected elements

B Single-element selection: When you select a contact or coil, only the selected contact or coil is
included. When you select an operation block, the operation block and the line-free input and output
operands are included. As shown in the following figure, when the ADD operation block is selected,
the ADD operation block, inputs a and b, and output ¢ are pasted.

B Multi-element selection: Select the serial connection on a line (including nonconsecutive selection)
and select elements on a parallel line (including nonconsecutive selection) to form parallel results.

Rising signal Upper limit bit

I [ I [ 1
T#100MS
X12
l I
J
ton 0 %13
Rising signal TON 1/ [
_ﬂ [I 1y Qr— X12
T#100MSs —{PT ET |- 1 [
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Parallel logic formation

B For multi-element selection: If the selected elements span multiple branches, the results also span

branches, and the original logic remains unchanged. If the selected elements span two branches, the
elements are connected serially.

Manual status Manual status

identifier Falling signal Lower limit bit identifier Lower limit bit
| |
11 Il 1 I
T#10 T#1C
—>
R_TRIG_1
R_TRIG

—CLKjf_ Q

The results span multiple branches if the selected elements come from more than two branches.

Manual status
identifier

]

Manual status
identifier

|

Falling signal

[

Rising signal

[

Lower

limit bit

—”f [l_

If the selected elements come from two branches, the results of the two branches are connected serially.

For multi-element selection: If you select the multi-input line operation block and the elements on
multiple input lines, the results are the same as the selected ones. If you only select the elements

on multiple input lines but do not select the operation block, the elements on the input lines are
connected in parallel to form results.

MC_Power_0 MC_Power_0
MC_Power MC_Power
Axis Ams Statusg Boxis —= Axis Status —
bRegulatorRealStateif X0 bRegulatorRealState
0 bDriveStartRealStatel— —> bDriveStartRealState —
_| Enable Bus}é I] I] Enable Busy —
Erroré 1 Error | —
x1 ErrorlD * ErrorlD [—
—[| bRegulatorOn —| l— bRegulatorOn
x2 —{bDriveStart
— bDriveStart
If you select the operation block and input elements, the results are the same as the selected ones.
MC_Power_0
MC_Power
Axis Status X0
bRegulatorRealState [| H
bDriveStartRealState -
Enable Busy
Error [| H

—bDriveStart

bRegulaterOn

ErrorlD

If you only select input elements but do not select the operation block, a parallel logic is formed.
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2 Box select

The elements within the rectangle that starts from where the mouse is pressed and ends where the mouse
is released, are selected. See the following figure.

oy J =y
.y

ZQ Box select is only applicable to single network selection. Selection starts from the blank area where
the mouse is pressed.

NOTE
3 Multi-element selection through Ctrl and Shift
Multi-element selection through Ctrl and Shift complies with the standard multi-element selection
method.

B When you press Ctrl, if the current element is not selected, it is added to the selection list. If the
current element is already selected, it is removed from the selection list.

B Press Shift to select elements within the rectangle from the last selected element to the currently

selected element.

4 Select all

Press Ctrl+A to select all networks.

5.3.5 Standard Edit Commands

The LD supports standard and common edit operations, such as copy, paste, delete, cut, undo, and
restore. Standard edit shortcut keys are used.

1 Copy
Copies the selected element. The copy result is the selected element. For details, see the section about
element selection.

The following elements of the LD can be copied: network, contact, coil, operation block, string, and
branch line.

The copied elements may be consecutive or not, depending on the selection. The elements to be copied
must be within a single network. If elements across networks are selected, only the data selected in the
focused network is copied.

2 Paste

Pastes the copied elements. The paste rules are as follows:
B Pasteonline

When "paste on line" is selected, the copied element is inserted in the line position to form a serial
relationship.
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TON3 ]

TON 11 LT EXECUTE
—N 9 EN EN ENO———
T@ < [
TON_3 R_TRIG_1
INTEO
LT TON A1 EXECUTE RTRIG

—leN IN ol — [—f~ ENO}—CIK §'¢ Q]
A Paste After _ < T @ (3] testl:=testl+l; ji._
Select the element position paste —
to be copied
GT
R_TRIG_1
= v Wy
El7EN< +
0.0 —
GT
EN
a2 — =
11—

Bl Paste on element

When "paste on element" is selected, the elements selected in batches form a parallel relationship.
When a parallel relationship is formed, the selected elements must meet the parallel conditions
for the paste operation. That is, the selected elements must be on the same line and consecutive
and cannot span branches, and the start element and end element cannot connect to the branch

internally and externally in parallel.

TON 3 §

TON x11 LT EXECUTE
—N Q“ '7EN L —EN ENOR———
—PT@H* a3 —| < testli=testl+l;
INT#0 LT R_TRIG
1 EN CLK f‘g Q
al — <
A 0.0 —
Select the element TON 3
to be pasted ToN X1 EXECUTE
Copy the in ol — i F—= enol|
selected element Ao Tl ! testl:—testiel;
The selected
element and ot
. copied BN
< a3 —]
a1 — elementare |, ]
00— connected in
T parallel after
EN
s = paste.
11 —

B Paste in coil position

Because no elements exist on the right of a coil, special paste rules must be observed. The rules for
jump elements and return elements are the same as those for coils. Coil is used as an example.

1) Ifacoilisselected (parallel element connection is selected), the pasted elements are located in a new
branch below the coil, as shown in the following figure. Select Y5 to paste S0 and Y6. SO and Y6 are
located in a new branch below the Y5 coil.

Y& %53
{1/ —g—= 0
SO Yo

I/ 1 /[

2) Ifaline before the coil is selected (serial line connection is selected), the copied content may include
only one branch or multiple branches, depending on the copied elements.

Only one branch in the copied content
1) Ifthe copied content does not include the coil, the copied elements are connected to the coil serially.
2) Ifthe copied content includes the coil, the data before the copied coil is inserted in the line

selection position, and the copied coil and the coil after the selection line form a non-closed parallel

connection, as shown in the following figure. Select the connection line before Y5 to paste SO0, Y6,
and Y8. After pasting, SO and Y6 before Y8 are serially connected to the line before Y5. Y8 and Y5 are

connected in parallel through a branch.
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0 ) E—

Multiple branches in the copied content

1)

2)

If the last branch horizontal to the copied content does not include the coil, the copied content is
inserted in the line selection position.

If the last branch horizontal to the copied content includes a coil, connect this branch to the coil
after the connection line in parallel mode, and keep other data connected in serial or parallel mode
unchanged, as shown in the following figure. Paste the copied X1, Y0, and X2 to the connection line
before the Y1 coil. YO is located below the Y1 coil, and X1 is located on the connection line before Y1.

x1 Yo

— [ ]

L ~ ()
N — — ]
Paste position After paste

Copied content *2

/ — —
¥1
(]

Paste multi-input line operation block

The multi-input line operation block is only located in the non-parallel position of the first branch,
that is, the paste position. If the multi-input line operation block is not included, the connection
elements of the copied operation block starting from the second input line are deleted, as shown
in the following figure. The X0 and X1 contacts of the copied operation block are copied, and X1 is
deleted when being pasted.

MC_Power_0
MC_Power
Axis —FPoris Statusifl—
bRegulatorRealStatef—
X0 bDriveStartRealStatef—
—[| H—I{nable Busy— o
X1 Errorg— mon
—[| |]— bRegulatorOn S 4
MC_Power_0
2 . MC_Power
_[| I]—Mﬂ 6 X0 Az —FPors Statu
Il nn ¥enable bRegulatorRealStatef—
T — y e MbRegulatorOn bDriveStartRealStatef—
Copied content Paste position  After paste Jporvesten ::3 :
ErrorlDif—

Paste network

You can select one or more networks for the copy and paste operations. Selection is required in
advance.

Paste a single branch line

This function is used to add a single branch. It is the same as the function of inserting a branch
upward or downward. You can copy a single branch line and paste it in the branch output position.
The branch line is pasted below the selected branch, as shown in the following figure.
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—>
T After paste
Copied content Paste position

3 Delete

Deletes the selected element. After the current element is deleted, the next element is selected to ensure
operation continuity.

4 Cut
Copies the selected element, pastes it, and deletes it.
5 Undo/Restore

Undo: returns to the previous edit status and restores the previously selected element.

Restore: restores the next edit status and the next selected element.

5.3.6 LD Menu Commands

Menu commands include the right-click menu commands and the LD commands in the LD toolbox.
1 Insert network

The "insert network" and "insert network (below)" menu commands are provided.

Command execution condition: A network is selected and another network is inserted above or below the
selected network.

Insert network: icon - [%%1; shortcut key: Ctrl+l, which inserts an empty network above the selected
network.

Insert network (below): icon -[fF ; shortcut key: Ctrl+T, which inserts an empty network below the
selected network.

2 Switch network comment status

Icon - =5 shortcut key: Ctrl+0, which switches a network between the comment state and non-comment
state.

In the comment state, the code of the entire network is invalid and not executed, and the execution block
cannot be edited.

Command execution condition: A network is selected.
3 Insert network header information

A network header mainly includes the network title, network comment, and label.

The commands for inserting a network header include "insert label", "edit network title", and "edit
network comment".
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Edit network title: icon - [T , which edits the title of the selected network.
Command execution condition: A network is selected and Show network title is selected.
Edit network comment: icon -[€ , which edits the comment of the selected network.

Command execution condition: A network is selected and Show network comment is selected.

Insert label: icon -E | which inserts a jump label to the selected network to indicate the jump
position of a jump element.

B Command execution condition: A network is selected.

4 Insert operation block

The following five menu commands are provided: insert operation block, insert empty operation block,
insert EN/ENO operation block, insert EN/ENO empty function block, and insert parallel operation block
(below). The commands are used to insert operators, functions, function blocks, and programs. You can
also drag and drop the operation block or EN/ENO operation block from the toolbox to insert an operation
block.

The first four commands are used to insert serial operation blocks, and the last command is used to insert
operation blocks parallel to selected elements.

Insertion position:
1) Select a horizontal line and insert an operation block on the horizontal line.

2) Select avertical line (parallel brackets). For the left bracket, insert the operation block on the left line
of the bracket. For the right bracket, insert the operation block on the right line of the bracket.

3) Select an element and insert an operation block to the left of the element.

B Insert operation block: icon - [F ; shortcut key: Ctrl+B, which displays the input assistant for you to
select the operation block to be inserted.

B Insert empty operation block: icon - §£F ; shortcut key: Ctrl+Shift+B, which inserts an empty
operation block, without using the input assistant. You can specify the operation block type in the
corresponding location.

B Insert EN/ENO operation block: icon - IF ; shortcut key: Ctrl+Shift+E, which displays the input
assistant for you to select the operation block to be inserted. The operation block provides EN/ENO
input and output. The EN/ENO operation block is executed only when EN is TRUE. It is not executed
when EN is FALSE. ENO has the same result as EN.

B Insert EN/ENO function block: inserts an empty operation block, without using the input assistant.
The operation block provides EN/ENO input and output.

B Insert parallel operation block (below): inserts an empty operation block below the selected element.
The selected element can be a contact or operation block.
5 Insert execution block
Insert execution block: icon - T, which inserts a serial execution block in the selected location. You can
also drag and drop an execution block from the toolbox.
Insertion position:
1) Select a horizontal line and insert an execution block on the horizontal line.

2) Select avertical line (parallel brackets). For the left bracket, insert the execution block on the left of
the bracket. For the right bracket, insert the execution block on the right of the bracket.

3) Select an element and insert an execution block to the left of the element.
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An execution block can be used to edit ST statements. Click the text area for editing. The execution block
only provides EN/ENO input and output.

Drag to change execution block size: Drag the execution block frame in the editable state to control the
block size, as shown in the following figure.

EXECUTE
C ki - CRIM™
1 tegtl:=testl+l:; -
z
100% |@R ~ Drag to adjust
O 0 the size of the
execution block

6 Insert input

Insert input: icon - * ; shortcut key: Ctrl+Q, which adds input to an variable-input operation block.
Variable-input operation blocks: ADD, +, MUL, *, SEL, AND, &, OR, |, XOR, MAX, MIN, and MUX
Insertion position: When an input pin is selected, an input is added before the input pin. When an
operation block is selected, the added input pin is located at the end.

7 Insert coil
Three menu commands are provided: insert coil, insert set coil, and insert reset coil. You can also insert
coils by dragging and dropping Coil, Set coil, and Reset coil from the toolbox.

B Command execution condition: The selected position cannot be located on the parallel branch orin
the input position of the multi-input line operation block.

B Insert coil: icon ¢ 3 ; shortcut key: Ctrl+Shift+A, which outputs a coil in the current position.

B Insertion position:

1) Select ahorizontal line and insert a coil on the line. The coil and line are processed by a non-closed
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3) If Network is selected, the new coil is inserted at the end.

L x25 X0 X3l EXECUTE outls
] EN ENO———
H H H H H H BO :=B0+1; D
6
1 1
Select a network
and insert it to the
last branch
1 x25 X0 X511 EXECUTE outls
EN END———————ﬂ
ﬂ H H H H H BO:=B0+1; D
=6
1 [
[

4) If Coil, Return, or Jump is selected, the new coil is inserted below the selected element.

outl5 outld

—F —— U

Select a coil and Yiik
insert it below ([
another coil D
The default variable name of the inserted coil is "???". You need to enter the required variable or constant.
You can use the input assistant (press F2) to select an input from the variable list.

B Insert set coil: icon - 45 , which inserts a set coil in the current position. The operation is the same as
inserting a coil.

B Insertreset coil:icon - - 43 , which inserts a reset coil in the current position. The operation is the
same as inserting a coil.

8 Insert contact

The following four menu commands are provided: insert contact, insert NC contact, insert parallel lower
contact, and insert parallel upper contact. You can also insert a contact by dragging and dropping Contact
or Negated contact from the toolbox.

B Insert contact:icon - qr; shortcut key: Ctrl+K, which inserts an NO contact in the current position in
serial mode.

Insertion position:
1) Select a horizontal line and insert a contact on the horizontal line.

2) Select avertical line (parallel brackets). For the left bracket, insert the execution block on the left of
the bracket. For the right bracket, insert the execution block on the right of the bracket.

3) Ifanetwork is selected, the new contact is inserted at the end.

4) Ifanelementis selected, the new contact is inserted on the left of the element.
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The default variable name of the contact is "???". Click the variable or constant required by text input. You
can use the input assistant (press F2) to select an input from the variable list.

B Insert NC contact: icon - 4%, which inserts an NC contact in the current position in serial mode. The
operation is the same as inserting a contact.

B Insert parallel lower contact: icon -lg ¢ ; shortcut key: Ctrl+R, which inserts an NO contact below the
selected element in parallel mode. The selected element can be a contact or operation block.

B Insert parallel upper contact: icon - I ; shortcut key: Ctrl+P, which inserts an NO contact above the
selected element in parallel mode. The operation is the same as inserting a parallel lower contact.

9 Insert branch

Three menu commands are provided: insert branch, insert branch above, and insert branch below. You
can also insert branches by dragging and dropping Branch from the toolbox. A branch is a non-closed line
and different from a parallel branch.

B Insert branch:icon - —I: ; shortcut key: Ctrl+Shift+V, which inserts a branch in the selected line
position.

B Command execution condition: The selected position cannot be located on the parallel branch orin
the input position of the multi-input line operation block.

B Insertion position:
1) Ifalineis selected, the branch is inserted below the line.
2) If acontactor coil is selected, the branch is inserted before the selected element.

3) Ifthe left bracket is selected, the branch is inserted on the left of the bracket. If the right bracket is
selected, the branch is inserted on the right of the bracket.

As shown in the following figure, each selected position indicates a branch.

ADD L1124
1va}13: : + | 21 bhrrar
m prer a
TEIIE — & g -
B—resl
H—n
0R
TEUE — 21 ]
OR
o 21 |

Figure 5-3 Branch label
B Insert branch below: icon - %I, which adds a branch below the selected branch.

B Command execution condition: A branch line is selected.

B Insert branch above: icon - 541, which adds a branch above the selected branch. This command is
executed only when a branch line is selected.

B Command execution condition: A branch line is selected.
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10Jump and return

Two menu commands are provided: insert jump and insert return. Jump and Return are used to control
the program execution sequence. In normal cases, programs are executed from top down and from left to
right based on the network sequence. To add a jump or return element, drag and drop Jump or Return
from the toolbox.

Like coils, the jump and return elements must be located on the rightmost side. Therefore, the rules for
inserting jump and return elements are the same as those for inserting coils. For details, see the "insert
coil" command.

B Insertjump:icon - +; shortcut key: Ctrl+L, which inserts a jump element to jump to the specified
label position.

The jump position is marked by a label in the network. That is, jump across networks is supported.
Jump is executed only when the pre-jump input condition is met.

B Insertreturn:icon - 4rerI, which inserts a return element. When the input condition is met, the current
POU executes return and returns results to the caller POU.
11 Negate
Icon - =& ; shortcut key: Ctrl+N, which negates the operation block input, operation block output, jump
condition, return condition, contact value, or coil.
The negate command can be executed in the following two positions:

1) Element negation: The main elements are contact and coil. A slash (/) is added to the contact and coil
after negation.

2) Line negation: The main elements are operation block input line, operation block output line, coil
input line, jJump input line, and return input line. A circle is added on the line.

Figure 5-4 shows the negation position.

Labell:
Contact TON_2 Coil
x1l Input TON Output dl
{/[ Qm@ ep /ﬁ_xj)

_ /O)Laben Jump
/ 04331’031:} Return
Negation/

Figure 5-4 Negate operation

The negation status is switched back when the negate command is executed again.
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12 Detect edge

Icon - [l ; shortcut key: Ctrl+E, which adds the edge trigger function to contacts, operation block input
lines, coil input lines, jump element input lines, and return element input lines.

Rising edge detection is equivalent to the R_TRIG function block, and falling edge detection is equivalent
to the F_TRIG function block.

The edge detection command can be executed in the following two positions:

1) Contact edge detection: Select a contact to run the edge detection command. The edge detection
function is added to the contact. {l» [ indicates the rising edge, and {I~[} indicates the falling edge.

2) Add edge detection to line: The edge detection command of the execution block is applicable to the
operation block input line, coil input line, jump element input line, and return element input line. The
edge signal symbol is added to the line. The rising edge detection symbol is 4, and the falling edge
detection symbol is—]. The edge detection function is added only to input lines of the boolean type.

13 Set and reset

Icon - 8] ; shortcut key: Ctrl+M, which adds the set or reset output function. Set output is displayed as S,
and reset output is displayed as R. The command can be executed multiple times and switches among
set, reset, and normal output.

The set and reset commands can be executed in the following two positions:
1) Coil selection. This command sets or resets a coil. Set coil: {[R]l . Reset coil: —{s]

2) Select the boolean-type output line (non-main output) of the operation block and configure the set
or reset function, as shown in the following figure.

ME& Bower.2.
MC_Power
= Axis Status
—{Enable bRegulatorRealState E|r1
—|bRegulatoron bDriveStartRealState —
Busy |5|s1

—{bDriveStart
Error

ErrorlD |—

14 Set output connection

Icon - IF; shortcut key: Ctrl+W, which modifies the pin of the main output when the operation block
contains multiple outputs. An operation block has only one main output, which is linked to subsequent
elements. See Figure 5-5.

Select the output pin to be modified and run this command to modify the output connection.

f inst f inst
fublo fublo
a inl ioutlf——ergvar a inl ioutli—wari
2 inz ioutzZfwarl 2 inz ioutZ~warl
iout3ifvars — lout3if——ergwvar

Figure 5-5 Output connection modification
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15 Modify the input and output pin display

The following two menu commands are provided: update parameter and delete unused FB call parameter.

Update parameter: icon - 3 ; shortcut key: Ctrl+U, which updates the input and output parameters of
the selected operation block. When the input or output parameters of the operation block are changed,
run the "update parameter" command to update the parameters.

Delete unused FB call parameter: icon - §IF , which deletes the input and output pins of the unused
operation block. That is, when the input or output of the operation block is "???" or empty, the input or
output is not displayed.

16 Convert to LD language

Display as LD logic: shortcut key Ctrl+2. Convert FBD/IL to LD language: Because FBD and IL are no longer
supported, use this command to convert FBD and IL in the LD language for old projects.

17 Jump to network

Jump to...: jumps to the specified network. Specify the target network number in the Network number
(1-2) or label: text box.

Hetwork number (1-2) or label:

| -

0K ] [ Cancel

18 Edit operand comment

Edit operand comment: edits the comment of the selected operand.
Command execution conditions:

B FBD/LD is selected, and Show operand comment is selected.
B Anoperand string is selected.

Operand is a logical concept. Input variables, constants, and addresses are operands. Examples are
operation block input variable, contact association variable, coil association variable, and operation block
instance.

Select an operand string and run this command. The Edit Comment dialog box is displayed, as shown in
the following figure. Edit the operand comment.

Edit Comment Iﬁ
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19 Switch parallel mode

Toggle Parallel Mode: switches the parallel mode of a parallel branch. The parallel mode is divided into
the sequential parallel branch and the short-circuit-type parallel branch.

B The sequential parallel bracket uses a single line. The output of a single branch is subjected to the
OR operation to obtain the branch output result, as shown in the following figure. Branch results are
obtained through OR.

MOVE
EN ENO

— —al

Single bracket line
x1

1

B The short-circuit-type bracket uses double line. The branch output result must consider whether each
branch includes a non-operation block.

The branch of the non-operation block is used as a condition. If a result of the branch is True, the branch
with an operation block is not executed. It can be considered as an operation block of the contact short
circuit type. As shown in the following figure, the first Move branch instruction is executed only when the
results of the X1 and X2 branches are not TRUE.

The branch of the non-operation block must meet the following conditions:
1) The branch only includes a contact or operator block.
2) The contact does not include the edge signal.

3) The operator block is not of the EN/ENO type, and its input line does not contain the negation or edge

signal.
MOVE
EMN ENO
1 — —al
x1 ¢ Double bracket line
x2

I 1

<
Q Branches of the short circuit type are not recommended for use considering the branch complexity.
NOTE
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5.3.7 Single-key Command

Assingle-key command enables fast editing by using a single-character shortcut key. The single-key

command can be executed on a line or an element. Run a single-key command on a line to insert a serial
element. A single-key command on an element is used to insert parallel elements or switch the element
function.

To set a character for each command, choose Options > FBD/LD > LD.

Single-key commands on lines

Insert contact: The default single key is C.

Insert NC contact: The default single key is /.

Insert coil: The default single key is Q.

Insert reset coil: The default single key is R.

Insert set coil: The default single key is S.

Insert empty operation block: The default single key is F.

Insert empty EN/ENO operation block: The default single key is E.

Single-key commands on elements

Insert parallel contact: The default single key is C. The selected element can be a contact or operation
block.

Insert empty parallel operation block: The default single key is F. The selected element can be a
contact or operation block.

Insert empty parallel EN/ENO operation block: The default single key is E. The selected element can
be a contact or operation block.

Insert coil: The default single key is Q. The selected element can be a coil, return element, or jump
element.

Switch element negation: The default single key is /. Select a contact to switch between NO and NC.
Select a coil to switch negation.

Switch element set/reset/edge signal: The default single key is space. Select a contact to switch
among the rising edge signal, falling edge signal, and normal signal. Select a coil to switch among set,
reset, and normal coil.
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5.3.8 Parallel Line Connection

Select a line as the starting line and draw a line from the selected line to another line. Then, insert parallel
contacts between the two lines. See the following figure.

MOVE
MOVE EN ENO

EN ENO 1] — al
- |—>

1

Inserted parallel contact

B The starting point and end point must meet the conditions of parallel connection. That is, the starting
point and end point cannot span the inside and outside of the parallel branch, cannot span branches,
and cannot span from the input to the output of the multi-line operation block.

B Horizontal lines and parallel branch brackets can be connected in parallel by drawing lines. The
premise is that lines are available for selection.

B You candragthe input and output pins of an operation block to exchange their positions. Therefore,
the pin dragging area is close to the line drawing area (about 11 pixels) of the operation block pins.
Lines cannot be drawn.

5.3.9 Drag and Drop

The LD supports the drag and drop operation on elements. You can drag the elements in the toolbox and
drop them onto the network, and drag and drop elements on the LD interface or across interfaces.

When you drag and drop an element, the LD interface displays the available positions. The available
positions are displayed in the following three modes:

B Diamond <>-:You can drag and drop an element onto the current position and insert it in serial mode

(®).
B Upper and lower triangles ]% :You can insert a parallel element above or below the current element.
B Upperand lower arrows L1 : You can add a network in the upward or downward direction.

When you drag and drop an element onto the insertion position, each figure changes to green inside, for

The following figure shows the drag and drop process.
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1- Drag position. The triangle indicates the direction of parallel insretion, and the diamond indicates serial connection;
2 - After dragging, the color changes to green to indicate the insertion position

1 Drag and drop elements from the toolbox

You can drag and drop elements from the toolbox to the LD editor.

The toolbox provides general elements, LD elements, common boolean operators, math operators, other
common operators, common function blocks, and POUs.

General elements and LD elements are frequently used elements, including network, operation block,
execution block, contact, coil, and branch.

Boolean operators mainly include the AND and OR operators.

Math operators mainly include the frequently used ADD, SUB, MUL, DIV, GE, EQ, LE, and LT.
Other operators include either-or, choose-one, type conversion, and valuation.

Function blocks include the frequently used TON, TOF, R_TRIG, F_TRIG, and RS.

POUs include the programs, function blocks, functions, methods, and actions defined in the current
project. A maximum of 200 POUs can be displayed. If this limit is exceeded, POUs are not displayed, to
avoid content disorder.

When you drag and drop elements, the available positions are displayed. Observe the following rules:

B You can dragand drop contacts onto contacts and operation blocks (including execution blocks) for
parallel connection, and onto lines for serial connection.

B You can drag and drop operation blocks onto contacts and operation blocks (including execution
blocks) for parallel connection, and onto lines for serial connection.

B You can drag and drop coils onto non-parallel branches and input lines of non-multi-line operation
blocks for serial connection. You can also drag and drop coils above or below other coils, return
elements, and jump elements.

-257-



-258-

Chapter 5 Programming Language

2 Drag and drop elements on the edit page

On the LD interface, you can drag and drop the selected element from one position to another. You can
drag and drop elements within the current edit page or onto another LD edit page.

You can select one or more elements for the drag and drop operation. For details, see the section about
element selection.

The drag and drop operation is divided into normal drag and drop and copy-type drag and drop (press
Ctrl for drag and drop). During normal drag and drop, after the selected element is dragged and dropped,
it is deleted from the original position. During copy-type drag and drop, after the selected element is
dragged and dropped, it is still retained in the original position.

The drag and drop function is implemented in the standard manner.

The drag and drop rules for one or more selected elements are the same as those of the paste operation
by the standard edit command.

5.3.10 Graphic Display Tool

The LD graphic display tools are used to control the LD display mode, including the selection tool, drag
and drop tool, magnifier tool, and zooming tool. By default, the LD adopts the selection tool. The graphic
display tools are displayed in the lower-right corner of the LD interface, as shown in the following figure.

Drag and Zoom
drop tool tool
R4Q) [00% &Y
d o
Selection Magnifier
tool tool

B Selection tool

The selection tool is the default displayed tool. In selection tool mode, the cursor is displayed as | .
You can select elements for editing.

B Dragand drop tool

In drag and drop tool mode, the cursor is displayed as <3 . You can perform the drag and drop
operation in areas.

B Magnifier tool

In magnifier tool mode, the cursor is displayed as— . Content is magnified with the cursor at the
center. See the following figure.
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Zoom out with the mouse at the center

B Zooming tool

The zooming tool displays the zoom ratio of the current interface and allows you to set the zoom
ratio, as shown in the following figure.

1
400%
200%
150%

100%
50%
25%

kA [0 Eﬁ e TEE

Click ... The Zoom Scale dialog box is displayed. Enter a zoom ratio, as shown in the following figure.
Zoom Scale Iél

Zoom seale(#) 100

0K Cancel
| |
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5.3.11 LD Debugging

The LD provides powerful debugging functions. In addition to the existing monitoring table, the LD also
provides online monitoring, operand writing, mandatory value writing, breakpoint, and single step
debugging.

1 Monitoring

In online mode, the LD interface displays the execution results of lines, elements, and operand variables
in specific forms. See the following figure.

outputl28 x38 x34 x39 x42
I [l L1 f I (l
=
EN ENO I EN
. Co+—
x37 *36 a;m
-
— O—
*x43 AND
_ﬂ Ik EN ENO
n. J ate | & [
ME a2[6 |
EN
= #
o—1|
x36
—1¢
x42
=

Display forms of lines, variables, and elements during monitoring

Line monitoring

Boolean lines are displayed in blue in the bold form in the conducting state (the value is TRUE);
otherwise, they are displayed in black in the bold form.

Non-boolean lines (operation block input, output integer variable, time-type variable, and
floating-point variable) are displayed as fine lines. When the value is 0, they are displayed as black
fine lines. When the value is not 0, they are displayed as blue fine lines.

Element monitoring

When the contact is conducted, the NO contact is displayed as { |} , or the NC contact is displayed
as Ml . When the contact is not conducted, the NO contact is displayed as 1| [IF, or the NC contact is

displayed as [ .

When the coil is conducted, the normal coil is displayed as <[l , or the negated coil is displayed

as {Jfi} - When the coil is not conducted, the normal coil is displayed as{] |]i , or the negated coil is
displayed as {1 .

The logic of the EN/ENO operation block is executed only when EN is TRUE. To allow you to
understand the execution status of the EN/ENO operation block (whether it is enabled), we
differentiate the text of the operation block type. If the operation block is executed (EN is TRUE), the
operation block type is displayed in black text. If the operation block is not executed, the operation
block type is displayed in gray text (the block is disabled), as shown in the following figure.

ADD ADD

KEN | + jEN +ENO.

Figure 5-6 Operation block executed Operation block not executed
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B Variable monitoring

1) Monitored variables are displayed in different widths, depending on the specific type, to reduce space
usage. For variable-length elements such as strings and enumerated elements (the enumeration
name is displayed), the default length is 12 characters. If the displayed content is incomplete, ... is
displayed, and the complete content is displayed in a prompt. For fixed-length elements such as
integers and floating point numbers, content is displayed based on the maximum length.

2) You candragand drop monitored variables to the monitored variable list.

3) Tochange the variable display mode, choose Debug > Display Mode.

Q Functions and methods are executed instantly, resulting in only temporary data. Therefore, functions
ZO and methods cannot be monitored directly after login. To monitor functions and methods, you need
to add breakpoints to the functions and methods to interrupt execution before monitoring, as shown
NOTE in the following figure.

2 Mandatory value writing

You can write preparatory values to contacts, coils, and variables of the LD. Then, run the "write value"
or "enforce value" command in the Debug menu to write or enforce values to variables. Before writing or
enforcing values, you need to write preparatory values, as shown in the following figure.

output 38 w34
i el

I Al
Unll
ACT1 J
b EM EMNO

%37 ADD

_ﬂ H—EN + ENO

—a

Write preparatory values inside
<> for contacts and variables

B For contacts, coils, and boolean variables, double-click the element or variable value position to
switch between the TRUE and FALSE preparatory values. For example, you can double-click in the
middle of a contact or coil to switch the preparatory value.

B Double-click the value position of a non-boolean variable. The Prepare Value dialog box is displayed.

Enter a preparatory value, as shown in the following figure.
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%33 %34 Prepare Value - ﬂ

Expression (x): al
Type (T): INT

Current (C): 4

Expected for:

i@ Prepare new value for next Write or Force operation (P):

23]

Delete the prepared value (p).
Remove force without modifying value (R).

Remove force and restore to the value unforced(R).

il \ :

OK ] ’ Cancel

Write INT al into the Prepare value

B After a mandatory value is written, the labelis added before the value to indicate it is a mandatory
value.

B To release a mandatory value, choose Online > Release value.
3 Breakpoint

The LD supports the breakpoint function. After a breakpoint is added, program execution automatically
stops at the breakpoint, and you can debug the program. Operations such as jump in, skip, jump out, and
run to cursor are supported.

After a breakpoint is added, the breakpoint position (element) is marked by a rectangular box in light red.
When program execution reaches the breakpoint, the breakpoint position is marked by a rectangular box
in yellow. If a breakpoint exists in the network, a circle is displayed in the network decoration area, as
shown in the following figure.

Breakpointin Breakpoint in the

the network execution position Configured breakpoint,
l ¢ not executed
........... e e
MC_Power x38 x34 x39 42
Pocis 2 A Status H I]nﬂ I]nﬂ Hnﬂ
output128 bRelgulatorRealsmte o
I] H Enable bDrlveStadRealSI;ate— E:CE;D
bb1 bRegulatorOn Erl:?; B 1 ]
X —bDriveStart ErrorID| x37
x36
Iﬂ
i
x42
I:Iﬂ
]
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The LD is graphical and a breakpoint can be added only in a position with a logical statement. Logical
statements exist only in limited areas of the LD for optimized performance. That is, breakpoints can
be added only in limited areas. For example, breakpoints cannot be added in the contact position or
non-EN/ENO operator block position.

Breakpoints exist in places with possible variable value change, program branches, POU call position, and
places where output variables are assigned values. Choose View > Breakpoints to open the Breakpoints
dialog box and view all possible breakpoint positions.

Breakpoints can be added in the following positions:

B Network start position, which is the position of the first possible breakpoint in the network. When a
breakpoint is added to a network, it is added to the first breakpoint position.

B Operation blocks not including the EN/ENO operator, such as FB, action, program call, and execution
block.

B Coil, return, and jump element positions.

5.3.12 LD Data Update

For InoProShop V1.3.0 and earlier, such as InoProShop V0.0.9.10, InoProShop V1.1.0, InoProShop V1.2.0,
InoProShop V1.2.60.0, and InoProShop V1.2.70.1, the accessed LD data must be updated before you can
use the functions of the optimized LD version.

LD data can be updated in the following two ways:

B Inthe Project Version Information dialog box that is displayed when a project is opened, click the
LD/FBD tab. Select all the update marks shown in the following figure, and click OK.

B Choose Project > Project Version Information. In the Project Version Information dialog box, click
the LD/FBD tab. Select all the update marks shown in the following figure, and click OK.

If the LD data is not updated, update description is displayed in the first network,, indicating that the data
is not updated, the editing may not meet the expecations, and you need to open the project or choose
Project > Project Version Information > [LD/FBD] and update the prorject LD data.

o
LDs must be updated before use.
NOTE
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6 Inovance Instruction Library

6.1 Cheat Sheet of Instructions

6.1.1 Instructions

In a PLC system, a command or a combination of commands for the CPU to finish an operation or
implement a function is called an instruction. An instruction set is called the instruction system.

6.1.2 Instruction Classification

CoDeSys instructions can be implemented in function mode or in function block mode. You do not

need to declare (instantiate) instructions implemented in function mode. You need to instantiate
instructions implemented in function block mode. Based on 3S basic instructions (see "Appendix"),

the AM600 provides diverse instructions and supports high-rate 1/0, CANopen, and EtherCAT remote
counting. Therefore, this section only describes motion control instructions. For the overview of 3S basic
instructions, see the "Appendix".

6.1.3 Cheat Sheet of Motion Control Instructions

Motion control instructions include SM3_Basic, SM3_CNC, SM3_ETC, CmpHCBasic, loDrvCANopenAxis,
and CmpHSIO instruction libraries. As SM3_Basic, SM3_CNC, and SM3_ETC instruction libraries are
provided by 3S and their functions are detailed in software manuals, the following only lists instructions.
This section details CmpHCBasic, loDrvCANopenAxis, and CmpHSIO instruction libraries provided by
Inovance.

1 SM3_Basic

SM3_Basic instructions can be classified into basic drive instructions, file operation instructions, and
PLCopen instructions.

Basic drive instructions

Type Description Name Category

Sets the brake status. SMC3_BrakeControl Function block
Brake control

Obtains the brake status. SMC3_BrakeStatus Function block

Saves the multi-turn encoder axis position

SMC3_PersistPosition Function block
(after restart).

Saves the single-turn encoder axis position

SMC3_PersistPositionSingleturn | Function block
(after restart).

Configuration

instruction .
Retains the logical axis position (after . . .
& P ( SMC3_PersistPositionLogical Function block
restart).
Sets the control mode. SMC_SetControllerMode Function block
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Type Description Name Category
Checks the axis communication status. SMC_CheckAxisCommunication | Function block
Obtains the maximum axis acceleration or .
) SMC_GetMaxSetAccDec Function block
deceleration.
Diagnosis Obtains the maximum axis speed. SMC_GetMaxSetVelocity Function block
instruction
Obtains the tracking error. SMC_GetTrackingError Function block
Monitors the axis position. SMC_InPosition Function block
Measures the rotary axis rotation distance. SMC_MeasureDistance Function block
Monitors the axis position limit. SMC_CheckLimits Function block
Writes the axis position without detection. SMC_FollowPosition Function block
Direct axis
Writes the axis position and speed without
control . P P SMC_FollowPositionVelocity Function block
) . detection.
instruction
Writes axis parameters without detection. SMC_FollowSetValues Function block
Writes the axis speed without detection. SMC_FollowVelocity Function block
Error Deletes previous function block errors. MC_ClearFBError Function block
processing Reads previous function block errors. SMC_ReadFBError Function block
instruction ) . .
Formats error strings. SMC_ErrorString Function block
Homin
. g Returns to home. SMC_Homing Function block
instruction
Zoom . . . . . .
. . Changes the axis zoom ratio and axis type. | SMC_ChangeGearingRatio Function block
instruction

2 File Operation Instructions

Type Description Name Category
Cam Loads cam table data from files. SMC_ReadCAM Function block
instruction Writes cam table data in files. SMC_WriteCAM Function block
Diagnosis - . . . .
. & . Logs axis diagnosis. SMC_AxisDiagnosticLog Function block
instruction

3 PLCopen Instructions

Type Description Name Category
Compensate the backlash. SMC_BacklashCompensation Function block
Additional - - — -
instruction Reads the current axis position. SMC_ReadSetPosition Function block

Sets the torque.

SMC_SetTorque

Function block
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Type Description Name Category
Calculates the slave axis position, speed,
as well as maximum and minimum
. . SMC_CAMBounds Function block
acceleration/deceleration based on the
master axis parameters in the cam table.
Calculates the maximum and minimum
values of the slave axis position based on the | SMC_CAMBounds_Pos Function block
Additional master axis parameters in the cam table.
cam table : ;
Registers cam tables and obtains tappet . )
i i ) SMC_CamRegister Function block
instruction information. - &
Displays cam tables in the visual area. SMC_CameEditor Function block
Obtains the slave axis position, speed, and
acceleration based on the cam table and SMC_GetCamSlaveSetPosition Function block
master axis information.
Obtains the current tappet status. SMC_GetTappetValue Function block
Starts the slave axis through cam control. MC_Camln Function block
Stops the slave through cam control. MC_CamOut Function block
Establishes the master-slave axis cam control
. ) MC_CamTableSelect Function block
Master/ relationship.
slave control
) . Sets the master-slave axis speed gear ratio. MC_Gearln Function block
instruction
Sets the master-slave axis position gear ratio. | MC_GearlnPos Function block
Cancels the set master-slave axis gear ratio. MC_GearOut Function block
Cancels the master-slave axis phase offset. MC_Phasing Function block
Sets the axis acceleration at different time
. MC_AccelerationProfile Function block
points.
Stops axis motion (which can be interrupted). | MC_Halt Function block
Moves the axis to home. MC_Home Function block
Moves the axis to a specified absolution
V, . X peat uH MC_MoveAbsolute Function block
position.
Adds a specified movement distance from
,p . . MC_MoveAdditive Function block
Single- the previous axis position.
axis control Moves the axis in relative position mode. MC_MoveRelative Function block
instruction . . .
Superposes axis motion. MC_MoveSuperimposed Function block
Moves the axis at a constant speed. MC_MoveVelocity Function block
Sets the axis position at different time points. | MC_PositionProfile Function block
Enables the axis. MC_Power Function block
Reads the current axis position. MC_ReadActualPosition Function block
Reads the current axis error. MC_ReadAxisError Function block
Reads motion control BOOL parameters. MC_ReadBoolParameter Function block
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Type Description Name Category
Reads the current axis status. MC_ReadStatus Function block
Reads motion control parameters. MC_ReadParameter Function block
Resets the axis. MC_Reset Function block
Stops axis motion (which cannot be
) ps axi fon (whi MC_Stop Function block
interrupted).
Sets the axis speed at different time points. MC_VelocityProfile Function block
Writes motion control BOOL parameters. MC_WriteBoolParameter Function block
Writes motion control parameters. MC_WriteParameter Function block
Ends the correlation between the function
! W uneti MC_AbortTrigger Function block
block and event.
Enables and disables digital cams. MC_DigitalCamSwitch Function block
S”’.]gle' Reads the current torque. MC_ReadActualTorque Function block
axis control
instruction Reads the current speed. MC_ReadActualVelocity Function block
Sets the axis position. MC_SetPosition Function block
Records an axis position through event
. XIS postt ugh ev MC_TouchProbe Function block
trigger.
Moves the axis to a specified absolution
position and keeps it moving at a specific SMC_MoveContinuousAbsolute | Function block
speed.
Moves the axis in relative position mode to a
specified position and keeps it moving at a SMC_MoveContinuousRelative Function block
specific speed.
Indicates jog control. MC_Jog Function block
Controls motion in single step mode (the
. . onn sing P ( SMC_Inch Function block
motion distance can be controlled).

4 SM3_CNC

SM3_CNC instructions can be classified into file operation instructions, CNC motion control instructions,
and CNC conversion instructions.

File Operation Instructions

Type Description Name Category
File Reads NC files. SMC_ReadNCFile Function block
Operation
Instructions | Reads OutQueue files. SMC_ReadNCQueue Function block
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5 CNC Motion Control Instructions

Type Description Name Category
Converts coordinates in cuboid mode. SMC_DetermineCuboidBearing | Function block
. . . SMC_ )
Converts three-dimensional coordinates. . . Function block
CoordinateTransformation3D
Converts three-dimensional coordinates SMC_ .
. . . Function block
inversely. InvCoordinateTransformation3D
Calculat dinat torsin th
. a cu.a es coordinate vectors in the new SMC_TeachCoordinateSystem Function block
Coordinates | coordinate system.
'convers.ion Calculates the RPY angle of unit vector in the
instruction new coordinate system (corresponding to the | SMC_UnitVectorToRPY Function block
old coordinate system).
Sets th ti th ding t
€ S, € motion pa cor_respon ingto SMC_RotateQueue2D Function block
rotation around the Z axis.
Scales the motion path. SMC_ScaleQueue3D Function block
C tsth ti th data based
onverts the motion path data based on SMC_TranslateQueue3D Function block
vectors.
Direct axis Controls the axis by speed. SMC_ControlAxisByVel Function block
control Controls the axis by position. SMC_ControlAxisByPos Function block
INSEUCtion | ¢4 ntrols the axis by position and speed. SMC_ControlAxisByPosVel Function block
G-code
display Converts G-code data bit strings. SMC_GCodeViewer Function block
instruction
Adds GEOINFO data to OutQueue. SMC_AppendObj Function block
Deletes GEOINFO data from OutQueue. SMC_DeleteObj Function block
Obtains th t of GEOINFO data i
ains the counto atain SMC_GetCount Function block
OutQueue.
OutQueue
OutQueue 1), - ins GEOINFO data in OutQueue. SMC_GetObj Function block
instruction
Finds GEOINFO data fi th dof
nas atafromtheendo SMC_GetObjFromEnd Function block
OutQueue.
Initializes OutQueue. SMC_OutQueuelnit Function block
Sets the OutQueue data capacity. SMC_SetQueueCapacity Function block
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Type Description Name Category
Removes loops. SMC_AvoidLoop Function block
Checks whether the paths are out of a
rectangle and outputs paths within the SMC_CheckForLimits Function block
rectangle..
Checks path speeds and outputs paths withi . .
CCs path speeds and outputs paths within SMC_CheckVelocities Function block
the range.
Modifies the path speed and acceleration/
deceleration to keep the speed within the SMC_ExtendedVelocityChecks Function block
preset range.
Interpolate. SMC_Interpolator Function block
Interpolates (reverse interpolation supported). | SMC_Interpolator2Dir Function block
Supports low-priority reverse interpolation. SMC_Interpolator2Dir_SlowTask | Function block
Dynamically adjusts the speed and
acceleration/deceleration to prevent them SMC_LimitDynamics Function block
Motion from exceeding the maximum.
‘control . Limits the circular speed. SMC_LimitCircularVelocity Function block
instruction

Parses the G-code.

SMC_NCDecoder

Function block

Indicates the curve analyzer.

SMC_ObjectSplitter

Function block

Recomputes the slopes of A axis, B axis, and C
axis respectively.

SMC_RecomputeABCSlopes

Function block

Smooths paths.

SMC_RoundPath

Function block

Indicates the path segment analyzer.

SMC_SegmentAnalyzer

Function block

Smooths additional axis paths.

SMC_SmoothAddAxes

Function block

Smooth paths.

SMC_SmoothPath

Function block

Processes the path offset.

SMC_ToolCorr

Function block

Supports cam hybrid interpolation.

SMC_XlInterpolator

Function block

Obtains M function parameters.

SMC_GetMParameters

Function block

Reads parameters earlier when the M function
is enabled through interpolation.

SMC_PreAcknowledgeMFunction

Function block

BlockSearch
instruction

Shortens the path.

SMC_BlockSearch

Function block

Saves the current path position.

SMC_BlockSearchSavePos

Function block

6 CNC Conversion Instructions

Type Description Name Category
Auxiliar Calculates the direction based on the three-
. LIt y . 8 . I l . SMC_CalcDirectionFromVector Function block
instruction dimensional vector coordinates.
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Type

Description

Name

Category

Gantry
system
instruction

Calculates the tool center based on the axis
position.

SMC_TRAFOF_5Axes

Function block

Converts the two-dimensional coordinates
into the G-code coordinates.

SMC_TRAFOF_Gantry2

Function block

Converts the two-dimensional coordinates
into the G-code coordinates in linear mode.

SMC_TRAFOF_Gantry2Tooll

Function block

Converts the two-dimensional coordinates
into the G-code coordinates in rectangular
mode.

SMC_TRAFOF_Gantry2Tool2

Function block

Converts the three-dimensional coordinates
into the G-code coordinates.

SMC_TRAFOF_Gantry3

Function block

Converts the two-dimensional coordinates
with rotary axes into the G-code coordinates.

SMC_TRAFOF_GantryCutter2

Function block

Converts the three-dimensional coordinates
with rotary axes into the G-code coordinates.

SMC_TRAFOF_GantryCutter3

Function block

Converts the T-shaped two-dimensional
coordinates into the G-code coordinates.

SMC_TRAFOF_GantryT2

Function block

Converts the H-shaped two-dimensional
coordinates into the G-code coordinates.

SMC_TRAFOF_GantryH2

Function block

Converts the G-code coordinates into the two-
dimensional reverse coordinates.

SMC_TRAFOV_Gantry2

Function block

Converts the G-code coordinates into the
three-dimensional reverse coordinates.

SMC_TRAFOV_Gantry3

Function block

Converts the G-code coordinates into the two-
dimensional reverse coordinates with rotary
axes.

SMC_TRAFOV_GantryCutter2

Function block

Converts the G-code coordinates into the
three-dimensional reverse coordinates with
rotary axes.

SMC_TRAFOV_GantryCutter3

Function block

Converts the G-code coordinates into
the H-shaped two-dimensional reverse
coordinates.

SMC_TRAFOV_GantryH2

Function block

Calculates the position of the tool center
relative to an axis.

SMC_TRAFO_5Axes

Function block

Converts the G-code coordinates into the two-
dimensional coordinates.

SMC_TRAFO_Gantry2

Function block

Converts the G-code coordinates into the two-
dimensional coordinates in linear mode.

SMC_TRAFO_Gantry2Tooll

Function block

Converts the G-code coordinates into the two-
dimensional coordinates in rectangular mode.

SMC_TRAFO_Gantry2Tool2

Function block

Converts the G-code coordinates into the
three-dimensional coordinates.

SMC_TRAFO_Gantry3

Function block

Converts the G-code coordinates with rotary
axes into the two-dimensional coordinates.

SMC_TRAFO_GantryCutter2

Function block

Converts the G-code coordinates with rotary
axes into the three-dimensional coordinates.

SMC_TRAFO_GantryCutter3

Function block

Converts the G-code coordinates into the
H-shaped two-dimensional coordinates.

SMC_TRAFO_GantryH2

Function block

Converts the G-code coordinates into the
T-shaped two-dimensional coordinates.

SMC_TRAFO_GantryT2

Function block




Chapter 6 Inovance Instruction Library

Type Description Name Category
Indicates positive conversion of a bipod arm. | SMC_TRAFOF_Bipod_Arm Function block
Parallel Indicates positive conversion of a tripod. SMC_TRAFOF_Tripod Function block
aralle
robot Indicates positive conversion of a tripod arm. | SMC_TRAFOF_Tripod_Arm Function block
system Indicates inverse conversion of a bipod arm. SMC_TRAFO_Bipod_Arm Function block
instruction
Indicates inverse conversion of a tripod. SMC_TRAFO_Tripod Function block
Indicates inverse conversion of a tripod arm. SMC_TRAFO_Tripod_Arm Function block
Indicates motion conversion of the articulated SMC TrafoF
Robot 6-DOF robot world coordinates into the 6-axis T - Function block
kinematics o . ArticulatedRobot_6DOF
position coordinates.
conversion J ; ‘
: : Indicates inverse motion conversion of a SMC_Trafo
instruction - - Function block
6-DOF robot. ArticulatedRobot_6DOF unct
Indicates positive polar conversion. SMC_TRAFOF_Polar Function block
Indicates positive conversion of a 2-axis
Selective Compliance Assembly Robot Arm SMC_TRAFOF_Scara2 Function block
Articulated | (SCARA).
robot . . . :
Indicates positive conversion of a 3-axis .
system SCARA. P SMC_TRAFOF_Scara3 Function block
instruction
Indicates inverse polar conversion. SMC_TRAFO_Polar Function block
Indicates inverse conversion of a 2-axis SCARA. | SMC_TRAFO_Scara2 Function block
Indicates inverse conversion of a 3-axis SCARA. | SMC_TRAFO_Scara3 Function block

7 ETC Instructions

Type Description Name Category
Reads values corresponding to the slave
EtherCAT X vaiues ¢ ponding v SMC3_ETC_ReadParameter_CoE | Function block
parameter |ndeX and SUb|ndeX.
read/write Writes values corresponding to the slave
: : SMC3_ETC_WriteParameter_CoE | Function block
instruction | index and subindex. - -
8 CmpHCBasic
Type Description Name Category
Single-axis
& Indicates enhanced jog control. MC_Jog HC Function block
control
EtherCAT Resets single-drive communication and axes . .
. . & MC_ResetDrive Function block
drive reset in enhanced mode.
EtherCAT . . .
Resets single-slave communication. MC_ResetRemoteModule Function block
slave reset
Position Powers on/off and retains the position of the
. / . P MC_PersistPosition Function block
retention absolute value motor drive.
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9 loDrvCANopenAxis

Type Description Name Category
Enables the motor. MC_Power_CO Function block
Positions the axis absolutely. MC_MoveAbsolute_CO Function block
Positions the axis relatively. MC_MoveRelative_CO Function block
Indicates the speed mode. MC_MoveVelocity_CO Function block
Returns to home. MC_Home_CO Function block
Single-axis . - .
Stops th hich t beint ted b
control OPS. eaXIS.’W Ich cannot be interruptec by MC_Stop_CO Function block
other instructions.
Stops the axis, which beint ted by oth
. ops .e axis, which can be interrupted by other MC_Halt_CO Function block
instructions.
Resets the axis. MC_Reset_CO Function block
Indicates jog control. MC_Jog_CO Function block
Reads the current state machine. MC_ReadStatus_CO Function block
Parameter Reads slave object dictionary values. MC_ReadParameter_CO Function block
reading and
writing Writes slave object dictionary values. MC_WriteParameter_CO Function block
10 CmpHSIO
Type Description Name Category
Enables the counter. HC_Counter Function block
Sets coincident output. HC_SetCompare Function block
Writes preset values. HC_PresetValue Function block
Enables external interrupts and coincident
. P HC_Enablelnterrupt Function block
interrupts.
Reads latch values. HC_TouchProbe Function block
Reads the measured pulse width. HC_MeasurePulseWidth Function block
Samples counters, counting the number of counters .
. p . . & HC_Sample Function block
within a period of time.
High-speed
counting Reads parameters. HC_ReadBoolParameter Function block

Writes parameters.

HC_WriteBoolParameter

Function block

Sets up to 100 comparison values. "Done" indicates
that signals are output, and "Value" indicates the
index number currently output.

HC_SetCompareM

Function block

Sets ring counting.

HC_SetRing

Function block

Resets the port for coincident output (setin

the programming software). The port for direct
hardware output (ImRefresh and ImRefreshCycle of
HC_SetCompare) is invalid.

HC_ResetCmpOutput

Function block

Writes parameters.

HC_WritelnterruptParameter

Function block
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Type Description Name Category
Indicates jog control. MC_Jog_P Function block
Indicates homing motion. MC_Home_P Function block
Indicates absolute motion. MC_MoveAbsolute_P Function block
Indicates relative motion. MC_MoveRelative_P Function block
Moves the axis in speed mode. MC_MoveVelocity_P Function block
High-speed Stop MC_Stop_P Function block
axis Resets the axis. MC_Reset_P Function block
Enables the axis. MC_Power_P Function block

Reads parameters.

MC_ReadParameter_P

Function block

Writes parameters.

MC_WriteParameter_P

Function block

Sets a logical address.

MC_SetPosition_P

Function block

Reads the axis status.

MC_ReadStatus_P

Function block

6.2 High-speed I/0

Hardware feature: 16 input ports are available, supporting 8-channel A/B-phase inputs. The first eight
ports can serve as interrupt ports. The maximum input frequency is 200 kHz. Eight output ports are
available, supporting 4-channel outputs in pulse plus direction mode or CW/CCW mode. The first two

outputs support homing, hardware limit, and speed/position switchover functions.

Function overview: The local high-speed I/O port has counting, sampling, frequency measurement,
comparison output, touch probe, interrupt, pulse axis control, and other functions. The maximum
frequency of sampling and output is 200 kHz. The maximum frequency of high-speed interrupts is 3 kHz.

Library name: CmpHSIO (applicable to V0.0.0.6 and later versions)

6.2.1 High-speed Counting

1 Function Blocks

Table 6-1 Input resource allocation table

Function Input Resources X0-Xf
Single-phase 01234567
A/B-phase 0123456789%abcdef
Frequency and rotational speed measurement 0123
Pulse width 89ab
Touch probe 89ab
Sampling 89ab
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B HC_Counter

Enable the counter.

HC_Counter
—Counter Countervaluef—
—Enable Frequency f—
—Diirection RPM F—
Validf—
Errarf—
ErrorIDf—
Figure 6-1 Diagram of the HC_Counter function block
Table 6-2 Table of HC_Counter function block I/O parameters
Parameter Name | Parameter Type I/O Type Description
Counter COUNTER_REF | In Specifies the counter number [0..7].
Indicates the enabling bit (1: Enable the counter and start
Enable Bool In . )
counting; 0: Stop counting).
0: Up counting; 1: Down counting
Direction Bool In Itis applicable only to the single-phase input or clock
mode.
Flow changes are valid only in this case.
CounterValue Dint Out Indicates the current value of the counter.
Frequency UDINT Out Indicates the measured pulse frequency, in the unit of Hz.
RPM REAL Out Indicates revolutions per minute, in the unit of r/min.
Valid Bool Out 1: Valid; 0: Invalid
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.
Table 6-3 Allocation table of counter and counting port resources
Counting Port
XO | XL | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | Xa | Xb | Xc | Xd | Xe Xf
Mode Counter
Counter0 | A B T
Counterl A B T
Counter2
A B T
(A)
Counter3
A B T
(A)
AB
A/B-phase Counter4 A B
countin (A)
g
Counter5
A B
(A)
Counter6
A B
(A)
Counter7
A B
(A)
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Counting Port
X0 | X1 | X2 | X3 | X4 | X5 | X6 | X7 X8 | X9 | Xa | Xb | Xc | Xd | Xe Xf
Mode Counter

Counter0 | A

Counterl A

Counter2 A

Counter3 A

Counter4
A—phase ( A ) A

counting Counter5

(A)

Counter6
(A)

Counter7
(A)

A

—

( A\): Calculates the FrequencyValue and RotationRateValue by using the software.

w N

)
) When Counter0 or Counterl counts in AB-phase mode, only the A-phase frequency is displayed.
) Tindicates externally triggered signals.

)

4) Thefirst four counters are different from the last four counters:

Positive counting: When the count reaches 2147483647, the first four counters stop, while the last four
counters continue counting from -2147483648.

Negative counting: When the count reaches -2147483648, the first four counters stop, while the last four
counters continue counting from 2147483647.

5) The following describes differences between linear counting and ring counting:

Linear counting: (DownLimitValue, UpLimitValue)

Ring counting: [iRingDownValue, iRingUpValue]

Counters 0 to 3: The linear counting range is (-2147483648, 2147483647),-2147483648 and 2147483647
excluded.

The ring counting range is [-2147483648, 2147483647], -2147483648 and 2147483647 included.

Counters 4 to 7: The linear counting range is (-2147483648, 2147483647), -2147483648 and 2147483647
excluded.

6) Counters4to 7: When the count is close to the boundary value, the system may not generate a
counter overflow alarm because of the scan cycle.

7) When a program is downloaded, the counter is not zeroed.

8) The HC_Counter function block and HC_MeasurePulseWidth function block cannot be used

simultaneously. Apply either of them to recommended programs.

Note: The HC_Sample function block runs only after the HC_Counter function block is enabled.
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B HC_SetCompare

When setting coincident output, call HC_Enablelnterrupt to enable interrupts.

HC_SetCompare

—Counter Donep—
— Execute Errorfp—
—CompareValue ErrorlDp—
— ImRefresh

—{ImRefreshCycle

Figure 6-2 Diagram of the HC_SetCompare function block

Table 6-4 Table of HC_SetCompare function block I/0O parameters

Parameter Name | Parameter Type 1/0 Type Description
Counter COUNTER_REF | In Specifies the counter number [0..7].
Execute Bool In Indicates the enabling bit, triggered by rising edges.

Indicates the preset comparison value of the counter.

CompareValue Dint In The value ranges from -2147483648 to 2147483647,
-2147483648 and 2147483647 excluded.

0: Configures the output port in the programming software.
1: Indicates direct hardware output.

Counter 0: YO

Counter 1: Y1

ImRefresh Bool

Counter 7: Y7

The output time ranges from 0 to 30000, in the unit of 100
ImRefreshCycle Uint ps. The maximum output time is 3,000 ms. For example, the
value 10000 indicates that the output time is 1,000 ms.

Done Bool Out Indicates the flag of successful function block initialization.
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.

Note: YO to Y7 can be controlled in ImRefresh=0 mode or ImRefresh=1 mode.

1) ImRefresh=0: The counter is configured in the programming software for soft output control. Each
counter outputs any of YO to Y7 with a latency.

The output time ranges from 100 ps to 3,000 ms.
If ImRefreshCycle is 0, call HC_ResetCmpOutput to pull low the output.

2) ImRefresh=1: Data is output immediately through hardware. Each counter outputs specified data of
Y0 to Y7 without a latency. The output time is set through ImRefreshCycle.

The output time ranges from 0 to 3,000 ms.
3) CallHC_Enablelnterrupt in advance to enable coincident interrupts.

4)  After hot reset and cold reset, retain the previous comparison value.
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B HC_PresetValue

Write preset values.

—Counter
—TriggerType
—Execute
—PresetValus

HC_PresetValue
Donef—

ErrorF—

ErrorlDf—

Figure 6-3 Diagram of the HC_PresetValue function block

Table 6-5 Table of HC_PresetValuefunction block I/0 parameters

Parameter Name | Parameter Type | 1/O Type Description
Specifies the counter number (0 to 7).
Counter COUNTER_REF | In Preset values can be written through external trigger only in counters
0to3.
0: Triggered by rising edges
1: Triggered by external inputs
External signals:
couter0->x8
TriggerType BYTE In
couterl->x9
couter2->xa
couter3->xb
2: Preset during coincident output, triggered by rising edges
Execute Bool In Indicates the enabling bit, triggered by rising edges.
Indicates the preset value of the counter.
Presetvalue Dint In The value ranges from -2147483648 to 2147483647, -2147483648 and
2147483647 excluded.
Done Bool Out Indicates that the function block execution is completed.
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.

B HC_Enablelnterrupt

Enables external interrupts and coincident interrupts.

HC_EnableInterrupt
—Enahble WValidf—
— Bxternal Errorf—
Compare ErroriDfp—

Figure 6-4 Diagram of the HC_Enablelnterrupt function block

Table 6-6 Table of HC_Enablelnterrupt function block /O parameters

Parameter Name | Parameter Type I/O Type Description
Enable Bool In Enables interrupts (1: Enable; 0: Invalid).
) Enables external input interrupts. For example, if the value is 3
External Uint In L. )
(2#11in binary format), 0 and 1 bits of the port are enabled.
. Enables coincident interrupts. For example, if the value is 3 (2#11
Compare Uint In L .
in binary format), 0 and 1 bits of the port are enabled.
Valid Bool Out Indicates that interrupts are valid.
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.
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Note

1) If HC_WritelnterruptParameter is executed before HC_Enablelnterrupt, HC_WritelnterruptParameter
is valid.

2) If HC_Enablelnterrupt is executed before HC_WritelnterruptParameter, interrupt parameters in the
programming software are valid.

If HC_WritelnterruptParameter is executed again, HC_WritelnterruptParameter is valid.

B HC_TouchProbe

When external interrupts are generated, read and latch the current values of counters 0 to 3.

HC_TouchProbe
—Counter Donep—
— Execute Latchvaluef—
Errorfp—
ErrorlDf—

Figure 6-5 Diagram of the HC_TouchProbe function block

Table 6-7 Table of HC_TouchProbe function block I/O parameters

Parameter Name | Parameter Type I/0 Type Description
Counter COUNTER_REF | In Specifies the counter number (0 to 3).
Interrupts are triggered by rising edges. Only one interrupt can
Execute Bool In . P &8 . y gece y P
be triggered at one time.
Done Bool Out 1: Execution finished
Busy Bool Out Indicates that the function block is being executed.
Value Dint Out Indicates the latch value.
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.
A
Done H
External x8/x9/xa/xb ’—‘

Interrupt valid Q ‘

Execute

r-rv

Figure 6-6 Sequence diagram of the HC_TouchProbe function block
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B HC_MeasurePulseWidth

When the external trigger is valid, read the measured pulse width.

—Counter
—Enahle

—Mode

HC_MeasurePulseWidth

Value—
Busyf—
Errorf—

ErroriDp—

Figure 6-7 Diagram of the HC_MeasurePulseWidth function block

Table 6-8 Table of HC_MeasurePulseWidth function block I/O parameters

Parameter Name | Parameter Type | 1/O Type Description
Counter COUNTER_REF | In Specifies the counter number (0 to 3).
Enable Bool In Indicates the enabling bit, triggered by level.
. Indicates the measured pulse width, in the unit of us, ranging from
Val udint Out
ae n ! 0 to 4000000.
Mode Bool In 0: External signals at high level (high-level pulse \{vidth measured);
1: External signals at low-level (low-level pulse width measured)
Busy Bool Out 1: Sampling; 0: Not sampling
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.

Note: The HC_Counter function block and HC_MeasurePulseWidth function block cannot be used
simultaneously. Apply either of them to recommended programs.

B HC_Sample

Sample counters, counting the number of counters within a period of time.

Counter
Execute
sampleTime

HC_Sample

DonefF—
Busyf—
Value—
Errorfp—
ErrorlDp—

Figure 6-8 Diagram of the HC_Sample function block

Table 6-9 Table of HC_Sample function block I/O parameters

Parameter Name Parameter Type 1/0 Type Description
Counter COUNTER_REF In Specifies the counter number (0 to 3).
Indicates the enabling bit, triggered by level.
Enable Bool In )
Waits for triggers by external inputs (x8/x9/xa/xb).
SampleTime Uint In 10 to 65535 (10 ms to 65535 ms)
Value Dint Out Indicates the sampled value.
Done Bool Out 1: Sampling finished; 0: Sampling unfinished
1: Sampling; 0: Sto
Busy Bool Out . p. & P
Itis applicable only to counters 0 to 3.
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.
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External x8/x9/xa/xb

Done

SampleTime

Execute

i |

Figure 6-9 Sequence diagram of the HC_Sample function block

Note: The HC_Sample function block runs only after the HC_Counter function block is enabled.

B HC_ReadBoolParameter

Read parameters.

—Counter
—Enable
—Parameterfumber

HC_ReadBoolParameter

Valid—
Valug—
Errorp—
ErrorlDf—

Figure 6-10 Diagram of the HC_ReadBoolParameter function block

Table 6-10 Table of HC_ReadBoolParameter function block I/O parameters

Parameter Name Parameter Type I/O Type Description
Counter COUNTER_REF | In Specifies the counter number (0 to 7).
Enable Bool In Indicates the enabling bit.
ParameterNumber | Dint In Indicates the parameter number.
Valid Bool Out 1: Valid; 0: Invalid
Value Bool Out Indicates the parameter value.
Error Bool Out Indicates the function block error flag.
ErrorID Uint Out Indicates the error code.
Table 6-11 PN parameter mapping table
PN Name DataByte | R/W Comments
10001 | bDisableCmpEvent Bool R/W Sets f.external comparison events for user tasks (0: Valid; 1:
Invalid).
10002 | bDisableOutput Bool R/W Indicates whether data is ou'Fpl.Jt through the coincident
output port (0: No; 1: Yes). It is invalid for ImRefresh.
10008 | Direction Bool R/W | Indicates the counter direction.
10009 | bDisableFrequency Bool R/W | Disables FrequencyValue in HC_Counter.
10010 | bDisableRotationRate | Bool R/W | Disables RotationRateValue in HC_Counter.
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B HC_WriteBoolParameter

Write parameters.

—Counter
—Execute

HC_WriteBoolParameter

—Parameterfumber

—alue

Donef—
Errorp—
ErrariDp—

Figure 6-11 Diagram of the HC_WriteBoolParameter function block

Table 6-12 Table of HC_WriteBoolParameter function block I/O parameters

Parameter Name Parameter Type 1/0 Type Description
Counter COUNTER_REF | In Specifies the counter number (0 to 7).
Execute Bool In Indicates the enabling bit, triggered by rising edges.
ParameterNumber DINT In Indicates the parameter number.
Value BOOL In Indicates the parameter value.
Done Bool Out 1: Execution finished; 0: Execution unfinished
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.
Table 6-13 PN parameter mapping table
PN Name DataByte | R/W Comments
10001 bDisableCmpEvent Bool R/W \S/:ltisdt)e.xtemalcomparison events for user tasks (1: Invalid; O:
Indicates whether data is output through the coincident
10002 bDisableOutput Bool R/W | output port (0: Yes; 1: No). Itis invalid when ImRefresh is
true.
10008 Direction Bool R/W :nmdrinc:;ie:ttefll; counter direction, which takes effect
10009 bDisableFrequency Bool R/W | Disables FrequencyValue in HC_Counter.
10010 bDisableRotationRate | Bool R/W | Disables RotationRateValue in HC_Counter.

B HC_SetCompareM

Coincident output: You can set up to 100 comparison values. "Done" indicates that signals are output,
and "Value" indicates the index number currently output.

— Counter
—Enahle
—CompareValues
—Mumbers

— ImRefresh

— ImRefreshCycle

HC_SetCompareM

Donep—
Busyp—
NumOfEqualf—
Errorf—
ErrorlDp—

Figure 6-12 Diagram of the HC_SetCompareM function block
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Table 6-14 Table of HC_SetCompareM function block /O parameters

Parameter Name Parameter Type I/0 Type Description

Counter COUNTER_REF In Specifies the counter number (0 to 7).

Enable Bool In Indicates the enabling bit, triggered by rising edges.
Indicates one-dimensional arrays of counter comparison

ARRAY [0..99] OF values. A maximum of 100 arrays are supported. Each value
CompareValues In
DINT ranges from -2147483648 to 2147483647, -2147483648 and

2147483647 excluded.
Indicates the number of one-dimensional arrays of

Numbers Dword In . .
CompareValues. The maximum number is 100.

ImRefresh Bool In Data is output directly through hardware.
Indicates the time for output directly through hardware, in

he unitof 1 .Th i imei .

ImRefreshCycle Uint In the unit of 100 ps. The maxmym_output timeis 3,000 m_s
For example, the value 10000 indicates that the output time
is 1,000 ms.

Done Bool Out Indicates the execution complete flag.

NumOfEqual Dword Out Indicates the number of equal values.

Error Bool Out Indicates the function block error flag.

ErrorlD Uint Out Indicates the error code.

Note

1) 1:When Enable=1, the counting direction cannot be changed.

2) Array elements must be increased gradually in positive or decreased gradually in negative. Equal
values are not allowed.

3) Positive: The start value must be less than the first comparison value. Otherwise, the first comparison
value cannot be implemented.

Negative: The start value must be greater than the first comparison value. Otherwise, the first
comparison value cannot be implemented.

4) Call HC_Enablelnterrupt in advance to enable coincident interrupts.

5) When the device runs in the forward direction, parameters are defined in the following format:

arrl :ARRAY [0..99] OF DINT :=[ 2000,4000,6000,8000,10000,12000,14000,16000,18000,20000];

When the device runs in the reverse direction, parameters are defined in the following format:

arr2 :ARRAY [0..99] OF DINT :=[ 20000,18000,16000,14000,12000,10000,8000,6000,5000,3000];

6) This function depends on HC_Counter.

7) Y0to Y7 can be controlled in ImRefresh=0 mode or ImRefresh=1 mode.

B ImRefresh=0: The counter is configured in the programming software for soft output control. Each

counter outputs any of YO to Y7 with a latency.

The output time ranges from 100 ps to 3,000 ms.

If ImRefreshCycle is 0, call HC_ResetCmpOutput to pull low the output.

B ImRefresh=1: Data is output immediately through hardware. Each counter outputs specified data of
Y0 to Y7 without a latency. The output time is set through ImRefreshCycle.

The output time ranges from 0 to 3,000 ms.

B Call HC_Enablelnterrupt in advance to enable coincident interrupts.
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8) After hot reset and cold reset, retain the previous comparison value.

B HC_SetRing

Sets ring counting.

— Counter
—Execute
—DownValue
—Up\Value
—SetDown

HC_5etRing

Donefp—
Errorf—
ErroriDp—

Figure 6-13 Diagram of the HC_SetRing function block

Table 6-15 Table of HC_SetRing function block I/O parameters

PaI:laar:qeeter Parameter Type 1/0 Type Description

Counter COUNTER_REF | In Specifies the counter number (0 to 3).

Execute Bool In Indicates the enabling bit, triggered by rising edges.

DownValue Dint In Indicates the lower limit, ranging from -2147483648 to
2147483647,-2147483648 and 2147483647 excluded.

Upvalue Dint In Indicates the upper limit, ranging from -2147483648 to
2147483647, -2147483648 and 2147483647 excluded.

SetDown Bool In Forcibly counts from the lower limit.

Done Bool Out Indicates that setting succeeded.

Error Bool Out Indicates the function block error flag.

ErrorlD Uint Out Indicates the error code.

B HC_ResetCmpOutput

Resets the port for coincident output (set in the programming software). The port for direct hardware
output (ImRefresh and ImRefreshCycle of HC_SetCompare) is invalid.

HC_ResetCmpOutput
—Caunter Donefp—
—{Execute Errarf—
ErrarlDf—
Figure 6-14 Diagram of the HC_ResetCmpOutput function block
Table 6-16 Table of HC_ResetCmpOutput function block I/0 parameters
Parameter Name Parameter Type I/O Type Description
Counter COUNTER_REF | In Specifies the counter number (0 to 7).
Execute Bool In Indicates the enabling bit, triggered by rising
edges.
Done Bool Out Indicates the flag of successful setting.
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.
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B HC_WritelnterruptParameter

Write interrupt parameters.

HC_WriteInterruptParameter
—Execute Donep—
—Farameterfumber Errarp—
—alue ErrorIDf—

Figure 6-15 Diagram of the HC_WritelnterruptParameter function block

Table 6-17 Table of HC_WritelnterruptParameter function block I/0 parameters

Parameter Name | Parameter Type | /O Type Description

Execute Bool In Indicates the enabling bit, triggered by rising edges.
ParameterNumber | DINT In Indicates the parameter number.

Value BOOL In Indicates the parameter value.

Done Bool Out 1: Execution finished; 0: Execution unfinished

Error Bool Out Indicates the function block error flag.

ErrorlD Uint Out Indicates the error code.

Table 6-18 PN parameter mapping table
PN Name DataByte | R/W Comments

10080 | XOInterruptEvent | Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10081 | X1lInterruptEvent |Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10082 | X2InterruptEvent | Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10083 | X3InterruptEvent |Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10084 | X4InterruptEvent | Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10085 | X5InterruptEvent | Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10086 | X6InterruptEvent | Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10087 | XT7InterruptEvent |Byte w 0: Rising edge; 1: Falling edge; 2: Rising edge + falling edge

10088 | X8InterruptEvent | Byte w Counter0 HC_TouchProbe interrupt: 0: Rising edge; 1: Falling edge
10089 | X9InterruptEvent | Byte w Counterl HC_TouchProbe interrupt: 0: Rising edge; 1: Falling edge
10090 | XalnterruptEvent |Byte w Counter2 HC_TouchProbe interrupt: 0: Rising edge; 1: Falling edge
10091 | XbinterruptEvent | Byte w Counter3 HC_TouchProbe interrupt: 0: Rising edge; 1: Falling edge
B HC_Reset

Clear errors.

—Counter
—Execute

HC_Reset
Donef—

Errorp—

ErrorlDf—

Figure 6-16 Diagram of the HC_Reset function block

Table 6-19 Table of HC_Reset function block I/0 parameters

Parameter Name | Parameter Type | 1/O Type Description
Counter COUNTER_REF |In Specifies the counter number (0 to 7).
Execute Bool In Indicates the enabling bit, triggered by rising edges.
Done Bool Out 1: Execution finished; 0: Execution unfinished
Error Bool Out Indicates the function block error flag.
ErrorlD Uint Out Indicates the error code.
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2 ErroriD
Basic format:

Library + function block + error code

3 3-bit

Library: The default high-speedI/O is 0.

Function block number: Function blocks are numbered from 01. Function blocks are detailed in 6.2.4. List

of Function Blocks.

Error code: The error code starts from 01. Error codes are detailed in the list of counter error codes. If the

error code is less than 500, it indicates a serious error. If the error code is greater than 500, it indicates a
function block error.

In the example of 14506, 14 indicates HC_WriteParameter, and 506 indicates a parameter error.

Table 6-20 List of counter error codes

Indicates the A .
Definition Description
error code.
001 ERR_COUNTERID_INVALID The entered channel number is invalid. A valid
number ranges from 0 to 7.
003 ERR_CNT_OVERFLOW The counter overflow/underflow is incorrect.
004 ERR_COUNTER_NOT_CHOSEN No hlgh-speed funct|on.|s selected. Select a high-
speed in the programming software.
007 ERR_COUNTER_NOT_ENABLED HC_Counter is not enabled.
101 ERR_WRITEINTERRUPTPARAMETER_UNVALIAD | The write interrupt parameter is invalid.
102 ERR_INTERRUPT_NOT_CHOSE Interrupt I.nput is not selected in the
programming software.
ERR_SETCOMPARE_IMREFRESHCYCLE The comparvlson valuevlmRefreshCycle exceeds
501 30000. A valid comparison value ranges from 0 to
OVERFLOW
30000.
502 ERR_SETCOMPAREM_NUMBERS_OVERFLOW Igg HC_SetCompareM number ranges from 1 to
503 ERR_PREWR_VALUE_OVERFLOW The preset value is out of range.
504 ERR_AVERAGE_PARA_UNVALIAD The set ava.erage? frequency and average rotational
speed are invalid.
505 ERR_ROTATION_PULSES_UNIT_UNVALIAD The set number of pulses per rotation is invalid.
506 ERR_WRITEBOOIPARAMETER_UNVALIAD E:Z;Zt HC_WriteBoolParameter parameter is
507 ERR_READBOOLPARAMETER_UNVALIAD The obFalned HC_ReadBoolParameter parameter
isinvalid
508 ERR_MEASURE_WIDTH_OVERFLOW The measured width is invalid.
ERR_SETCOMPAREM_IMREFRESHCYCLE The comparilson value.ImRefreshCycle exceeds
509 30000. A valid comparison value ranges from 0 to
OVERFLOW
30000.
510 ERR_PRESET_TRIGGERTYPE_OVERFLOW The preset parameter is invalid.
511 ERR_WRITEPARAMETER_UNVALIAD The set HC_WriteParameter parameter is invalid.
513 ERR_FUNC_COUNTERID_ INVALID The special channel number is invalid. A valid
number ranges from 0 to 3.
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Indicates the . ——
Definition Description
error code.

514 ERR_COUNTER_NOT_CHOSE_EXETERNAL_X External T!'lgger 's not selected in the
programming software.

515 ERR_CNT_FORMAT NOT_RING The r.|ng counting typg is incorrect. Select a correct
type in the programming software.

516 ERR_RING.DOWNVAL BEYOND._UPVAL The lower limit for ring c‘OL!ntlngls equalto or
greater than the upper limit.

517 ERR_SAMPLE VALUE LESS The sampling time is too .short.A\{ahd value
ranges from 10 to 65535, in the unit of ms.

518 ERR_RING_VALUE_OVERFLOW The ring counting is out of range.

6.2.2 High-speed Axis

1 Function Blocks

The maximum frequency of high-speed axis input is 200 kHz.

B MC_Jog P
MC_Jog_P

—Axis BusyfF—
—JogForward Command&bortedf—
—JogBackward MNow\el—
—Velocity MowPos—
—&cceleration Errorf—
—Deceleration ErrorIDf—
—Jerk

Figure 6-17 Diagram of the MC_Jog_P function block

Table 6-21 Table of MC_Jog_P function block I/O parameters

Parameter Name | Parameter Type | 1/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
JogForward Bool In Indicates a jog in the forward direction, triggered by level.
JogBackward Bool In Indicates a jog in the reverse direction, triggered by level.
Velocity Dword In Indicates thejog speed, in the unit of pulse/s. The maximum
frequency is 200 kHz.
Indicates the acceleration, in the unit of pulse/s®. The maximum
) value is 20000000 by default. It can be modified through
Acceleration Dword In dwMaxAcceleration.
See remarks.
Indicates the deceleration, in the unit of pulse/s?. The maximum
) value is 20000000 by default. It can be modified through
Deceleration Dword In dwMaxDeceleration.
See remarks.
Jerk Dword In Indicates the jerk, in the unit of pulse/s®.
Busy Bool out IndiFates the jog flag, which is ON during motion and OFF when
motion stops.
CommandAborted | Bool Out Indicates that the command is interrupted by other commands.
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Parameter Name | Parameter Type | 1/O Type Description
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.

1) The acceleration and deceleration values are multiples of 125.

Rate:{

1 Vimax = 8000

Vmax
8000

Vel = [&] « Rate

Actual acceleration = {[ Ace

[J:integer by roundoff

Vmax > 8000

125 = Rate Acc = 125 « Rate
]* 125 Rate  Acc > 125 « Rate

125:Rate.

2) The speed cannot be changed during acceleration/deceleration.

3) S-shaped curve: The jerk is calculated internally. All jerk parameters are calculated internally.

4) S-shaped curve: The speed, acceleration, and deceleration cannot be calculated during motion.

5) S-shaped curve: When the deceleration is equal to or greater than the speed multiplied by 5, no

smearing or truncation occurs.

B MC_Home_P

—Axis

—Execute
—Positian

MC_Home_ P
Donep—

Busyp—

Commandabortedf—

Errorp—

ErrorIDF—

Figure 6-18 Diagram of the MC_Home_P function block

Table 6-22 Table of MC_Home_P function block I/O parameters

Parameter Name | Parameter Type | 1/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Execute Bool In Indicates the enabling bit, triggered by rising edges.
Position Dint In Indicates homing position.
Done Bool Out Indicates the homing complete flag.
Busy Bool out :;:;a:zttif;i r;(c))tpi):n flag, which is ON during motion and OFF
CommandAborted | Bool Out Indicates that the command is interrupted by other commands.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.
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mode0

Homing in the forward direction:
right limit for homing.

Set the deceleration point and home as the home switch and set the

Velocity
Zero A A:Limit Falling
Egde
o o Limit Home o
speed C:Zero Rising
Egde
‘ 0 Creeg 0
! 3 oY R R s
(ccaadiiccceccal= F\
spee Tt
| — Ai Creep \ / \—1
B } — speed 3
LO‘—_)‘ 1 Home D:Zero Falling
G ! speed Egde
D 3 A~
: § B:Zero Falling

Egde

Note: When homing is enabled, the position on the right of the final limit position is invalid.

model

Homing in the reverse direction: Set the deceleration point and home as the home switch and set the left

limit for homing.

Limit

A Velocity
B:Zero Rising
Egde -
! D:Zero Rising
Egde
\

[
C:Zero Falling
Egde
AN
A:Limit Falling
Edge

Note: When homing is enabled, the position on the left of the left final position is invalid.
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mode2

Homing in the forward direction: Set the deceleration point and home as the home switch.

A Velocity
A:Zero Rising
Egde
Zero Home
speed C:Zero Rising
o] o
Egde
A\

e —

( ?Wm ‘ Creep /_l g
(((((((((HHHH(H@ speed / Tt

3 Creep A
I Al speed )
[ q_) B:Zero Falling
C: B Egde

Note: When homing is enabled, the position on the center or right of the home position is invalid.

mode3

Homing in the reverse direction: Set the deceleration point and home as the home switch.

Zero

o o Velocity
A B:Zero Rising

EET Egde
Creep g

A I speed
(_BD ! C:Zero Falling
IC Home Egde
1 speed .
A:Zero Falling
Egde

Note: When homing is enabled, the position on the center or left of the home position is invalid.

B MC_MoveAbsolute_P

MC_MoveAbsolute_P

—Axis Donef—
—Execute Busyp—
—Position CommandAbarted —
—Velocity Errorf—
—Acceleration ErrorID f—
—Deceleration

—Jerk

Figure 6-19 Diagram of the MC_MoveAbsolute_P function block
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Table 6-23 Table of MC_MoveAbsolute_P function block I/O parameters

Parameter Name | Parameter Type 1/0 Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Execute Bool In Indicates the enabling bit, triggered by rising edges.
Position DINT In Position
Indicates the speed, in the unit of pulse/s. The maximum
Velocity Dword In l ) peed, | unit of pulse/ ximu
frequency is 200 kHz.
Indicates the acceleration, in the unit of pulse/s?. The
. maximum value is 20000000 by default. It can be modified
Acceleration Dword In through dwMaxAcceleration.
See remarks.
Indicates the deceleration, in the unit of pulse/s?. The
. maximum value is 20000000 by default. It can be modified
Deceleration Dword In .
through dwMaxDeceleration.
See remarks.
Jerk Dword In Indicates the jerk, in the unit of pulse/s®.
Done Bool Out Complete flag
Indicates the motion flag, which is ON during motion and OFF
Busy Bool Out ) & &
when motion stops.
CommandAborted | Bool out Indicates that the command is interrupted by other
commands.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.
Remarks:

1) The acceleration and deceleration values are multiples of 125.

1 Vmax = 8000
= {Vmax
Rate { Vmax > 8000
8000
Vel = [VEI] + Rate
Rate.

125 « Rate Acc = 125 « Rate

Actual acceleration = {[H;;E] £125 «Rate  Acc > 125 « Rate

[ I:integer by roundoff
2) The speed cannot be changed during acceleration/deceleration.

3) Ensure that the positioning distance value does not exceed 2147483647. Otherwise, the device runs in
the reverse direction.

4) S-shaped curve: The jerk is calculated internally. All jerk parameters are calculated internally.
5) S-shaped curve: The speed, acceleration, and deceleration cannot be calculated during motion.

6) S-shaped curve: When the deceleration is equal to or greater than the speed multiplied by 5, no
smearing or truncation occurs.
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B MC_MoveRelative_P

—Axis
—Execute
—Distance
—Velocity
—Acceleration
—Deceleration
—Jerk

MC_MoveRelative_P

Donefp—

Busyp—
CommandAbaortedf—
Errorp—

ErrorlDp—

Figure 6-20 Diagram of the MC_MoveRelative_P function block

Table 6-24 Table of MC_MoveRelative_P function block I/O parameters

Parameter Name | Parameter Type 1/0 Type Description

Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.

Execute Bool In Indicates the enabling bit, triggered by rising edges.

Distance DINT In Indicates the relative distance.

velocity Dword In Indicates the speed, in the unit of pulse/s. The maximum
frequency is 200 kHz.
Indicates the acceleration, in the unit of pulse/s. The maximum
value is 20000000 by default. It can be modified through

Acceleration Dword In dwMaxAcceleration.
See remarks.
Indicates the deceleration, in the unit of pulse/s®. The maximum
value is 20000000 by default. It can be modified through

Deceleration Dword In dwMaxDeceleration.
See remarks.

Jerk Dword In Indicates the jerk, in the unit of pulse/s®.

Done Bool Out Complete flag

Busy Bool out Indicates t-he motion flag, which is ON during motion and OFF
when motion stops.

CommandAborted | Bool Out Indicates that the command is interrupted by other commands.

Error Bool Out Indicates the axis error flag.

ErrorID Uint Out Indicates the error code.

Note

1) The acceleration and deceleration values are multiples of 125.

1 Vmax = 8000
= {Vmax
Rate { Vmax = 800D
8000
Vel = [vgl + Rate

Rate.

Actual acceleration = {

[]:integer by roundoff

125 = Rate

125+Rate.

Acc = 125 * Rate

Ace Acc > 125 « Rate

]*125 * Rate

2) When the distance value is negative, it indicates that the device runs again from the stop position.

In this case, stop pulses and then run the device the distance in the reverse direction.

3) Thespeed cannot be changed during acceleration/deceleration.

4)  Ensure that the positioning distance value does not exceed 2147483647. Otherwise, the device runsin

the reverse direction.
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5) S-shaped curve: The jerk is calculated internally. All jerk parameters are calculated internally.
6) S-shaped curve: The speed, acceleration, and deceleration cannot be calculated during motion.

7) S-shaped curve: When the deceleration is equal to or greater than the speed multiplied by 5, no
smearing or truncation occurs.

B MC_MoveVelocity_P

MC_MoveVelocity_P

—Axis Invelocityf—
—Execute Busyp—
—{velocity Commandibortedf—
—Acceleration Errorf—
—Dieceleration ErrorIDf—
—Jerk

—Direction

Figure 6-21 Diagram of the MC_MoveVelocity_P function block

Table 6-25 Table of MC_MoveVelocity_P function block I/O parameters

Parameter Name | Parameter Type | 1/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Execute Bool In Indicates the enabling bit, triggered by rising edges.
. Indicates the speed, in the unit of pulse/s. The maximum
Velocity Dword In .
frequency is 200 kHz.
Indicates the acceleration, in the unit of pulse/s?. The maximum
) value is 20000000 by default. It can be modified through
Acceleration Dword In dwMaxAcceleration.
See remarks.
Indicates the deceleration, in the unit of pulse/s?. The
. maximum value is 20000000 by default. It can be modified
Deceleration Dword In through dwMaxDeceleration.
See remarks.
Jerk Dword In Indicates the jerk, in the unit of pulse/s®.
Direction Bool In Indicates the direction.
InVelocity Bool Out Indicates that the speed reaches the set value.
Indicates the motion flag, which is ON during motion and OFF
Busy Bool Out ) & &
when motion stops.
CommandAborted | Bool Out Indicates that the command is interrupted by other commands.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.
Note

1) The acceleration and deceleration values are multiples of 125.

1 Vmax = 8000
Rate = {Vmax
© { Vmax > 8000
8000
Vel = [vg] « Rate
Rate.

125 * Rate Acc = 125 = Rate

Actual acceleration = {[12:::5(9] «125  Rate  Acc > 125 = Rate

[]:integer by roundoff

2) The speed cannot be changed during acceleration/deceleration.
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3) Ensure that the positioning distance value does not exceed 2147483647. Otherwise, the device runs in
the reverse direction.

4) S-shaped curve: The jerk is calculated internally. All jerk parameters are calculated internally.
5) S-shaped curve: The speed, acceleration, and deceleration cannot be calculated during motion.

6) S-shaped curve: When the deceleration is equal to or greater than the speed multiplied by 5, no
smearing or truncation occurs.

B MC_Stop_P
MC_Stop_ P
—Axis Donep—
—Execute Busyp—
—Deceleration Commandabortedf—
—{Jerk Errorf—
ErrorIDf—
Figure 6-22 Diagram of the MC_Stop_P function block
Table 6-26 Table of MC_Stop_P function block I/0 parameters
Parameter Name | Parameter Type I/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Execute Bool In Indicates the enabling bit, triggered by rising edges.
Indicates the deceleration, in the unit of pulse/s?. The
maximum value is 20000000 by default. It can be modified
through dwMaxDeceleration.
Deceleration DWORD In Note
1. See remarks.
2. When the deceleration is 0, the device immediately stops.
Jerk DWORD In Indicates the jerk, in the unit of pulse/s®.
Done Bool Out Indicates the execution complete flag.
Busy Bool Out Indicates the execution status flag.
Indi hat th isi h
CommandAborted | Bool out ndicates that the command is interrupted by other
commands.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.
Note

1) The acceleration and deceleration values are multiples of 125.

1 Vmax = 8000
= {Vmax
Rate { Vmax > 8000
8000
Vel = [ve}] + Rate
Rate.

125 * Rate Acc = 125 « Rate

Actual acceleration = {[m::; ]* 125 Rate  Acc > 125  Rate
R

[]:integer by roundoff

2) S-shaped curve: When the deceleration is equal to or greater than the speed multiplied by 5, no
smearing or truncation occurs.
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3)

B MC_Reset_P

MC_Reset P
—Axis Donep—
—Execute Busyp—
Errorf—
ErrarlDf—
Figure 6-23 Diagram of the MC_Reset_P function block
Table 6-27 Table of MC_Reset_P I/0O parameters
Parameter Name | Parameter Type | 1/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Execute Bool In Indicates the enabling bit, triggered by rising edges.
Done Bool Out Indicates the execution complete flag.
Busy Bool Out Indicates the execution status flag.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.

B MC_Power_P

Obtain parameters in the programming software and configure the basic FPGA register.

MC_Power_P
—Axis Statusp—
—Enahle Valid—
AxisOnf—
Errorf—
ErrorIDF—

Figure 6-24 Diagram of the MC_Power_P function block

Table 6-28 Table of MC_Power_P function block I/O parameters

Parameter Name Parameter Type | 1/0 Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Enable Bool In Indicates the enabling bit, triggered by level.
Status Bool Out Indicates the execution status flag.
Valid Bool Out Indicates the execution valid flag.
AxisOn Bool Out Enables the axis.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.

B MC_ReadParameter_P

MC_ReadParameter_P
—Axis Valid—
—Execute Busyp—
— ParameterMumber Valuep—
Errorfp—
ErrorlDp—

Figure 6-25 Diagram of the MC_ReadParameter_P function block
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Table 6-29 Table of MC_ReadParameter_P function block I/O parameters

Parameter Name Parameter Type I/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Enable Bool In Enables the function block.
ParameterNumber | Dint In Indicates the parameter number.
Valid Bool Out Indicates the execution valid flag.
Busy Bool Out Indicates the execution status flag.
Value Dint Out Indicates the returned value.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.
Table 6-30 PN parameter mapping table

PN Name DataByte R/W Comments
10030 diSWLimitPos dint R/W | Indicates the maximum soft limit.
10031 diSWLimitNeg dint R/W | Indicates the minimum soft limit.
10032 bEnableLimitPos Bool R/W | Indicates the minimum enable soft limit (0: False).
10033 bEnableLimitNeg Bool R/W | Indicates the maximum enable soft limit (0: False).
10034 Velocity dint R Indicates the actual speed.
10035 Position dint R Indicates the actual position.
10036 dwMaxAcceleration dword R/W | Indicates the maximum acceleration.
10037 dwMinAcceleration dword R/W | Indicates the minimum acceleration.
10038 dwMaxDeceleration dword R/W | Indicates the maximum deceleration.
10039 dwMinDeceleration dword R/W | Indicates the minimum deceleration.
10040 dwMaxVelocity Dint R/W | Indicates the maximum speed.
10041 dwHomeVelocity dword R/W | Indicates the homing speed.
10042 dwHomeCreepVelocity | dword R/W | Indicates the homing creep speed.
10043 dwHomeAcceleration dword R/W | Indicates the homing acceleration.
10044 dwHomeDeceleration | dword R/W | Indicates the homing deceleration.
10045 bHomeMode Byte R/W | Indicates the homing mode, [0, 3].
10046 bErrorStopMode Bool R/W IFr:;JSize;.tes the stop mode when an axis error occurs (0:
10046 bSoftLimitStopMode Bool R/W | Indicates the stop mode for soft limit (0: False).

W MC_WriteParameter_P

—Axis

—Execute
—Parameterfumber
—alue

MC_WriteParameter_P

Donef—
Busyp—
Errorp—
ErrorlDp—

Figure 6-26 Diagram of the MC_WriteParameter_P function block
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Table 6-31 Table of MC_WriteParameter_P function block I/O parameters

Parameter Name | Parameter Type | 1/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Execute Bool In Indicates the enabling bit, triggered by rising edges.
ParameterNumber | Dint In Indicates the parameter number.
Value Dint In Indicates the parameter value.
Done Bool Out Indicates the execution complete flag.
Busy Bool Out Indicates the execution status.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.
Table 6-32 PN parameter mapping table
PN Name DataByte R/W Comments
Indicates the maximum soft limit.
10030 | diSWLimitPos dint R/W | Note: It is the actual limit value. An error is reported at this
position.
Indicates the minimum soft limit.
10031 | diSWLimitNeg dint R/W | Note: It is the actual limit value. An error is reported at this
position.
10032 | bEnableLimitPos Bool R/W | Indicates the maximum enable soft limit (0: False).
10033 | bEnableLimitNeg Bool R/W | Indicates the minimum enable soft limit (0: False).
10036 | dwMaxAcceleration dword R/W | Indicates the maximum acceleration.
10037 | dwMinAcceleration dword R/W | Indicates the minimum acceleration.
10038 | dwMaxDeceleration dword R/W | Indicates the maximum deceleration.
10039 | dwMinDeceleration dword R/W | Indicates the minimum deceleration.
10041 | dwHomeVelocity dword R/W | Indicates the homing speed.
10042 | dwHomeCreepVelocity | dword R/W | Indicates the homing creep speed.
10043 | dwHomeAcceleration dword R/W | Indicates the homing acceleration.
10044 | dwHomeDeceleration dword R/W | Indicates the homing deceleration.
10045 | bHomeMode Byte R/W | Indicates the homing mode, [0, 3].
10047 | bSoftLimitStopMode | Bool R/W ldnedcleclaetreastf:r? Slt:OSi g‘:ﬁ:fn:zzjsi::;l;?it (0: Stop by

B MC_SetPosition_P

Set a logical address.

—]Axis
—Execute
—Position
—Relative

MC_SetPosition_P

Donep—
Busyp—
Errorf—
ErrorlDp—

Figure 6-27 Diagram of the MC_SetPosition_P function block
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Table 6-33 Table of MC_SetPosition_P function block I/O parameters

Parameter Name | Parameter Type I/0 Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Execute Bool In Indicates the enabling bit, triggered by rising edges.
Position Dint In Address
Relative Bool In 0: A.b:solute positign of the logical address; 1: Relative
position of the logical address
Done Bool Out Indicates the execution complete flag.
Busy Bool Out Indicates the execution status flag.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.

Note: 1. When a program is downloaded, the current position value is not zeroed.

B MC_ReadStatus_P

—Axis
—Enable

MC_ReadStatus_P

Valid—

Busyf—

Errorf—

ErrorIDp—
ErrorStop—
Disabled—
Stoppingf—
Homingp—
Standstillf—
DiscreteMotionfF—
ContinuousMobonf—
ConstantVelocity f—
Acceleratingfb—
Deceleratingf—
FEErrorOccuredf—
FEErrorlDF—

Figure 6-28 Diagram of the MC_ReadStatus_P function block

Table 6-34 Table of MC_ReadStatus_P function block I/O parameters

Parameter Name Parameter Type | 1/O Type Description
Axis HS_AXIS_REF In Indicates the instruction axis number, ranging from 0 to 3.
Enable Bool In Indicates the enabling bit, triggered by level.
Valid Bool Out Indicates the execution valid flag.
Busy Bool Out Indicates the execution status flag.
Error Bool Out Indicates the axis error flag.
ErrorlD Uint Out Indicates the error code.
ErrorStop Bool Out Indicates the error stop mode.
Disabled Bool Out Indicates that the mode is invalid.
Stopping Bool Out Indicates the stopping mode.
Homing Bool Out Indicates the homing mode.
Standstill Bool Out Indicates the standstill mode.
DiscreteMotion Bool Out Indicates the positioning mode.
ContinuousMotion Bool Out Indicates the speed mode.
ConstantVelocity Bool Out Indicates that the device is moving at constant speed.
Accelerating Bool Out Indicates that the device is accelerating.
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Parameter Name Parameter Type | 1/O Type Description
Decelerating Bool Out Indicates that the device is decelerating.
FBErrorOccured Bool Out Indicates a function block error.

FBErrorID Dword Out Indicates the function block error code.
2 State Machine
MC_MoveAbsolute_P
MC_MoveRelative_P MC_MoveVelocity_P
Discrete Motion Continuous Motion
\\\Done MC_Stop
Stopping MC_Jog
Notel
ErrorStop )=
Note6
Note4 Note3
MC_Home_P \
Done 5|

,,,,,,,,,,,, Note2
Homing Standstill Notes Disabled ) )=a----—--

Note 1: From any state. An error in the axis occurred. Reference 2.3

Note 2: From any state. MC_Power.Enable = FALSE and there is no error in the axis.
Note 3: MC_Reset AND MC_Power.Status = FALSE

Note 4: MC_Reset AND MC_Power.Status = TRUE AND MC_Power.Enable = TRUE
Note 5: MC_Power.Enable = TRUE AND MC_Power.Status = TRUE

Note 6: MC_Stop.Done = TRUE AND MC_Stop.Execute = FALSE

Note7: MC_Jog only join Continuous Motion.

#define PMC_AS_Disabled 0

#define PMC_AS_ErrorStop 1

#define PMC_AS_Stopping 2

#define PMC_AS_Standstill 3

#define PMC_AS_DiscreteMotion 4

#define PMC_AS_ContinuousMotion 5

#define PMC_AS_Homing 7

3 ErroriD

Basic format:
Library + function block + error code

3 3-bit
Library: The default high-speed 1/0 is 0.

Function block number: Function blocks are numbered from 01. Function blocks are detailed in 6.2.4. List
of Function Blocks.
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Error code: The error code starts from 01. Error codes are detailed in the list of counter error codes. If the
error code is less than 500, it indicates a serious error. If the error code is greater than 500, it indicates a

function block error.

In the example of 31520, 31 indicates MC_WriteParameter_P, and 520 indicates a parameter error.

Table 6-35 List of high-speed axis error codes

Indicates the S o
Definition Description
error code.

001 ERR_NOT_POWER MC_Power is not enabled.

002 ERR_UP_SOFTWARE_LIMIT Thg current position is beyond the software stroke
limit (Up).

003 ERR_DOWN_SOFTWARE_LIMIT T-he' current position is beyond the software stroke
limit (Down).

004 ERR_AXIS_ FUNC_UNUSED The hlgh-speeq axis is not enabled. Enable the axis in
the programming software.

005 ERR_INPUT_CHANNAL_NUM_INVALID The axis number is invalid. A valid number ranges
from 0 to 3.

006 ERR_DEST_POS_OVER_SOFT_UP_LIMIT lTi:qeittarget position is beyond the upper software

007 ERR_DEST POS_OVER SOFT DOWN_LIMIT lTi:]:eittarget position is beyond the lower software
The deceleration point is invalid: In position mode,

010 ERR_POS_DECPOINT_OVERLOW when the device is repositioned, the deceleration
length is greater than the actual distance.
The deceleration point is invalid: When you switch

011 ERR_VEL DECPOINT OVERLOW from the §peed mod.e to the position mode, the
deceleration length is greater than the actual
distance.
The maximum PLSNUM positioning length

012 ERR_POS_PLSNUM_OVERLOW

- - 2147483647 is exceeded.

013 ERR_POS_DECPOINT2. OVERLOW An.error occurred while recomputing the deceleration
point.

501 ERR_ACC_SET OVERFLOW The acc.eleratlon exceeds the maximum value set by
MC_WriteParameter_P.

502 ERR_ACC_SET_LOW The acc.elerat|on is below the minimum value set by
MC_WriteParameter_P.

503 ERR_DEC_SET OVERFLOW The de§elerat|0n exceeds the maximum value set by
MC_WriteParameter_P.

504 ERR_DEC_SET LOW The deFeleratlon is below the minimum value set by
MC_WriteParameter_P.
The set speed is out of range. Set the speed

505 ERR_VEL_SET_OVERFLOW in the programming software or through MC_
WriteParameter_P.

506 ERR_VEL_SET_LOW The set speed is too low.
The speed is less than the startup offset speed.

508 ERR_VEL_LESS_THAN_STARTVEL Set the startup offset speed in the programming
software.

509 ERR_STARTVEL_SET_LOW The starting speed is too small.

510 ERR_FBD_MOVEMODE_INVALIAD The motion mode of the function block is invalid.
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Indicates the S o
error code. Definition Description
511 ERR_WASNT_STANDSTILL The axis is not in Standstill state.
512 ERR_WASNT_DISABLED The axis is not in Disabled state.
513 ERR_IN_ERRORSTOP The axis is in ErrorStop state.
514 ERR_NOT_READY_FOR_MOTION The axis is not prepared to run.
515 ERR_INVLALID_VELOCITY_MODE The speed mode is invalid.
516 ERR_INVLALID_POSTION_MODE The position mode is invalid.
520 ERR_AXIS_WRITEPARAMETER_UNVALIAD The MC_WriteParameter_P parameter is invalid.
521 ERR_AXIS_READPARAMETER_UNVALIAD The MC_ReadParameter_P parameter is invalid.
522 ERR_HOME_MODE_UNVALIAD I::;;Zr';irr:ﬁies';'ta’::'ed Selectavalidmodein
523 EAIZRD_:_XJJS’\I_\\//XE:;EPARAMETER_HOME_ The homing mode is invalid.

Errors can be classified into axis errors and function block errors.
Conditions for setting the axis in ErrorStop state:

1) Axiserrors occur.

2) Function block errors occur when the axis is in DiscreteMotion, ContinuousMotion, or Homing state.

4 Timing for Speed Variation

; Trapezoid Acceleration/Deceleration Mode S-shaped Acceleration/Deceleration Mode
Mode

Accelerating | Constant speed | Decelerating | Accelerating | Constantspeed | Decelerating
Indicates the The speed can
speed mode. be changed.
Position The speed can
Mode be changed.
Speed > The speed can
position be changed.
Position > The speed can
speed be changed.
Indicates
the homing
mode.
JOG

6.2.3 External Interrupt

1) Thefrequency 1 kHz is recommended. The limit input frequency is 3 kHz.

2) Ifthefrequency of external input interrupts is too high, the system may not respond.
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6.2.4 List of Function Blocks

Item Name No.
HC_Counter 1
HC_SetCompare 2
HC_PresetValue 3
HC_Controlinterrupt 4
HC_TouchProbe 5
HC_MeasurePulseWidth 6
HC_Sample 7
HC_ReadBoolParameter 8

Counting
HC_WriteBoolParameter 9
HC_SetCompareM 10
HC_SetRing 11
HC_ResetCmpOutput 12
HC_ReadParameter 13
HC_WriteParameter 14
HC_WritelnterruptParameter 15
HC_Reset 16
Axis 20
MC_Power_P 21
MC_MoveAbsolute_P 22
MC_MoveRelative_P 23
MC_MoveVelocity_P 24
MC_Stop_P 25
AXis MC_Home_P 27
MC_Jog_P 28
MC_Reset_P 29
MC_ReadParameter_P 30
MC_WriteParameter_P 31
MC_SetPosition_P 32
MC_ReadStatus_P 33

6.2.5 7-segment LED Display

High-speed 1/0 7-segment LED Display Definition
60 High-speed input error
62 High-speed output error

64

External interrupt and coincident
interrupt errors
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6.3 CANopen

6.3.1 CiA405

Function overview: Function blocks comply with CANopen communication and CiA405 standards, and
support IEC61131-3. SDO read/write access, NMT state machine, emergency event packets, device node
ID, and communication state machines of the slave are included.

Library name: CmpHCCiA405 (applicable to V0.1.2.1 and later versions)

1 CiA405 Overview

The CANopen interface and device configuration file for an IEC 61131-3 PLC (CiA405) describes two ways
of accessing CANopen networks on the PLC: network variables and function blocks.

Network variables are usually mapped to PDOs to be received or transmitted. In an object dictionary, you
can access IEC 61131-3 variables in the defined index range.

In addition, function blocks intended for CANopen are defined in the configuration file, for example, SDO,
NMT, and emergency communication service.

The CAA CiA 405 library provides a group of function blocks for CiA405 to access CANopen networks
through the application program (IEC61131-3 program) of the PLC (CANopen master). After the CANopen
manager is added to the CAN bus interface of the PLC, the library manager of the PLC automatically
declares the library.

In the library, organize function blocks as follows:
B Network management function block
CIA405 .NMT: Controls the NMT state of a CANopen device.
CIA405 .RECV_EMCY: Scans EMCY storage of all devices.
CIA405 .RECV_EMCY_DEV: Obtains the last storage EMCY message from a specified device.
B Self-owned node ID function block
CIA405 .GET_LOCAL_NODE_ID: Obtains the PLC CANopen manager node ID.
State query function block
CIA405 .GET_CANOPEN_KERNEL_STATE: Obtains the current state of the CANopen kernel.
CIA405 .GET_STATE: Obtains the current state of a specified device.
B SDO access function block
CIA405 .SDO_READ: Reads objects of any size on specified devices.
CIA405 .SDO_READ4: Reads objects of no more than four bytes on specified devices.
CIA405 .SDO_WRITE: Writes objects of any size on specified devices.

CIA405 .SDO_WRITE4: Writes objects of no more than four bytes on specified devices.

2 Description of Function Blocks

General-purpose /0 and behaviors of function blocks

This section uses the CIA405 .RECV_EMCY function block as an example to describe regular management
and execution of function blocks of the CAA CiA 405 library. The following describes 1/O applicable to all
function blocks. The function blocks are inherited from hidden function blocks of CiA405Base.
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The following figure highlights the parameters shared by all function blocks of the CAA CiA 405 library.

~—NETWORK
—ENABLE
~=TIMEQUT

RECY_EMCY

CONFIRM
ERROR
DEVICE

ERRORINFO

IR

The following table describes input parameters and output variables shared by all function blocks of the
CAA CiA 405 library.

Initial
Parameter Name | Parameter Type Description
yp Value P
VAR_IN
Indicates the CAN channel on which requested services must be
implemented.
NETWORK USINT 1
1 (default): the first CAN bus interface
2: the second CAN bus interface (if any)
Enables the function block.
ENABLE BOOL FALSE Rising edge: Start the execution.
Falling edge: If the execution is not finished, cancel the execution.
Otherwise, output data is reset to 0.
Indicates the maximum execution time, in the unit of ms. If the
execution times out before response is received, the execution is
TIMEOUT UDINT 0 aborted because of timeout.
0 (default): timeout disabled
1 to 65535: timeout value, in the unit of ms.
VAR_OUT
CONFIRM BOOL FALSE Itis set to TRUE when the execution is completed.
The execution of error codes returned from the CANopen kernel
isincluded.
CANOPEN__ 00 (hexadecimal): No execution errors are detected.
ERROR KERNEL ERROR 0 01 (hexadecimal): Errors are detected, but error codes are
available on another function block rather than the CANopen
(USINT)
kernel.
02 to FF (hexadecimal): Indicates error codes detected by the
CANopen kernel.
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Error codes detected by the CANopen kernel

The following table lists error codes and describes associated global variables.

Detected Error Code Description

CANOPEN_KERNEL_NO_ERROR =00 (hexadecimal) | No error codes are detected by the CANopen kernel.

If ERROR is 01 (hexadecimal), errors are detected.

If other error codes are output on the function block, specific
data is included.

Example:
CIA405 .SDO_READ and CIA405.SDO_WRITE function blocks:
CANOPEN_KERNEL _OTHER_ERROR =01 The ERRORINFO output includes an SDO abortion message.

(hexadecimal) CIA405 .RECV_EMCY and CIA405.RECV_EMCY_DEV function
blocks: The ERRORINFO output includes received EMCY
messages. If the ERRORINFO output includes EMCY messages,
ERROR s 1 and CONFIRM is 0.

CIA405 .GET_CANOPEN_KERNEL_STATE function block: No
hexadecimal 01 value is provided because no other error
codes are output.

CANOPEN_KERNEL_DATA_OVERFLOW =02 The CANopen object sending buffer or receiving buffer
(hexadecimal) overflows.

CANOPEN_KERNEL_TIMEQUT =03 (hexadecimal) The function block execution timed out.

CANOPEN_KERNEL_CANBUS_OFF=10

. CANopen nodes are disconnected from the CAN bus.
(hexadecimal)

CANopen nodes in passive state: Nodes can communicate but
are not allowed to send motion error flags when errors are
detected.

CANOPEN_KERNEL_CAN_ERROR_PASSIVE=11
(hexadecimal)

Indicates specific manufacturer error codes.
CANOPEN_INTERNAL_FB_ERROR =21

(hexadecimal) Note: 21 (hexadecimal) to FF (hexadecimal) are dedicated for

device manufacturers.

Diagram of the function block execution

Behaviors of control signals

The following describes three typical behaviors of ENABLE, CONFIRM, and ERROR control signals.
B The execution ends when no errors are detected.

B The execution is canceled by application programs.

B The execution is aborted or ends when errors are detected.

The execution ends when no errors are detected.

When the system responds to the current request and no errors are detected, CONFIRM is set to TRUE,
which is reserved (provided that the function block is called when ENABLE is set to TRUE). If the function
block is called when ENABLE is reset to FALSE, CONFIRM is reset to FALSE, and the function block can be

executed again.
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/Sent request
1
Enable
L}
Received \\\
request /
1
CONFIRM
0 -
Value =0
ERROR No error detected

i}

The execution is canceled by application programs.

Time

Time

Time

Before the current execution ends, if the function block is called when ENABLE is reset to FALSE, the
function block execution is canceled. The system may have responded to the canceled request or the

response will be received later. However, the response is ignored.

Sent request Application program

. / execution canceled

Enable
0o =  Time
1
CONFIRM Ignored response \
o » Time
Valwe =0
ERROR No error detected
o Time

The execution is aborted or ends when errors are detected.

If the current execution is aborted because an SDO abortion message is received or errors are detected,
ERROR is set to a non-zero value (for more details about detected error codes, see "Error codes detected
by the CANopen kernel" on page 28). If the function block is called when ENABLE is reset to FALSE,

ERROR is reset to 0, and the function block can be executed again.

Sent request

1
Enable \\
0 \
]
1
]
|
1 |
!
CONFIRM ;
i L >
!
. I
Execution aborted orended /
value D when errors are detected
ERROR

\j

Time

Time

Time
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3 Network Management Function Block

1) Device NMT state management

Description of function blocks

NMT Status Management

You can use the CIA405 .NMT function block to control the NMT state of a CANopen
device through PLC application programs. The function block executes NMT service
requests for target CANopen devices to implement request NMT state transition.

Description of specific input parameters and output variables

Parameter Name Parameter Type Initial Value Description

VAR_IN

Indicates the target CANopen device node ID.
DEVICE DEVICE(USINT) 0 0 (default): all NMT slaves
1to 127: target CANopen device node ID

STATE TRANSITION_STATE FALSE Indicates request NMT state transition.
VAR_OUT
None None None None

Graphic format

NMT
—NET'WORK CONFIRM —
—ENABLE ERROR f—
—TIMEOUT
—DEVICE
—{STATE

CIA405 TRANSITION_STATE ENUM
The NMT state machine describes initialization and status of NMT slaves.

The following figure shows the NMT state, associated communication objects available (PDO, SDO, SYNC,
EMCY, and NMT), and transition of five states (A to E).

( Poweron )

Reset application Reset
program [> communication [>

e e R i i i ol i o e -
SDO, EMCY
= Pre-operate |

NMT
C NMT

PDO, SDO, SYNC
EMCY, NMT
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CIA405 TRANSITION_STATE enumerated types include the NMT state transition command, as described in
the following table.

Enumerator Value

. . Description
(hexadecimal) (hexadecimal) P
STOP_REMOTE_NODE 0004 Switch to the Stopped state (transition B).
START_REMOTE_NODE 0005 Switch to the operational state (transition A).

Switch to the application program reset state. Load saved data of
RESET_NODE 0006 the device configuration file and automatically switch from the
communication reset state to pre-operation state (transition D).

Switch to the communication reset state. Load stored data of the
RESET_COMMUNICATION 0007 communication configuration file and automatically switch from the
communication reset state to pre-operation state (transition E).

ENTER_PRE_ . . .

OPERATIONAL 007F Switch to the pre-operation state (transition C).

ALL_EXCEPT_NMT_AND_ . . .

SENDER 0800 Not implemented (invalid parameter)
Example

The following example describes how to send the "reset command" to the CANopen node 5 connected
to the first CAN bus interface when the timeout is 1 second (1,000 ms). The command is sent when the
Boolean variable EN_ResetNode is set to TRUE (set by users online or by application programs). When the
execution succeeds (CONFIRM = TRUE) or errors are detected (ERROR <> 0), the EN_ResetNode command

is reset to FALSE.

NMT_DeviceState
CIA405. NMT
—NETWORK CONFIRM
EN_ResetNode } EMABLE ERROR
1000 TIMEOUT
5 DEVICE
[ CIA4D5.TRANSITION_STATE.RESET_NODE STATE
or . )
NMT_DeviceState. CONFIRM
NMT_DeviceState ERROR<>0 I:

2) EMCY message scan

Description of function blocks

RECV_EMCY Message Scan

The CIA405.RECV_EMCY function block scans all EMCY messages stored on all
existing CANopen devices in a cycle and returns EMCY messages found.

Description of specific input parameters and output variables

Parameter Name ‘ Parameter Type ‘ Initial Value ‘ Description
VAR_IN
None None ‘ None ‘ None
VAR_OUT

Indicates the node ID of a CANopen device associated with the

returned EMCY message.
DEVICE DEVICE(USINT) 0 0: no EMCY messages found

1to 127: CANopen device node ID
oo SSCC | g | ok e 0 e fom e g
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Graphic format

RECY_EMCY
—NETWORK CONFIRM p—
—ENABLE ERROR p—
—TIMEOUT DEVICE —
ERRORINFO p—

@ After the function block is enabled, EMCY storage scan starts from the last scan stop point.

@ If an EMCY message other than the No Error message is found, scan ends at this point, and the
function block returns the EMCY message and the node ID of an associated device.

y @ If an EMCY message indicating no error is found but the message was not a No Error message,
scan ends at this point, and the function block returns an EMCY message whose value is 0 and the
NOTE node ID of an associated device.

@ If no EMCY messages other than the No Error message are generated and no new No Error
message is found in a complete scan process, the function block returns an EMCY message whose
value is 0 and a device node ID whose value is 0.

3) Obtaining device EMCY messages

Description of function blocks

RECV_EMCY_DEV Obtaining device EMCY messages

The CIA405 .RECV_EMCY_DEV function block returns the last storage
EMCY message received from a specified CANopen device.

Description of specific input parameters and output variables

Parameter Initial

Parameter Type Description
Name yp Value P

VAR_IN

Indicates the node ID of a CANopen device to be checked.
DEVICE DEVICE(USINT) 0 0 (default): local device (PLC)
1to 127: CANopen device node ID

VAR_OUT

Indicates the last EMCY message received from the CANopen device

ERRORINFO | CS.EMCY_ERROR 0 .
whose node ID is DEVICE.

Graphic format

RECY_EMLCY_DEV

—NETWORK CONFIRM f—
—ENABLE ERROR }—
—TIMEOUT ERRORINFO f—
—DEVICE

CS.EMCY_ERROR structure

CS.EMCY_ERROR is associated with EMCY messages, including the following elements.

Element Type Description
EMCY_ERROR_CODE | Word Indicates the error code of an EMCY message.
ERROR_REGISTER Byte Indicates the error register of an EMCY message (bit field).
ERROR_FIELD ARRAY[L...5] OF BYTE Indicates the specific device manufacturer error field of an
EMCY message.

The structure is declared in the CAA CANopen stack library (namespace = CS). Therefore, you need to

use the full name (<namespace>.<data type>). The namespace of the CAA CiA 405 library is CIA405.
NOTE
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4 Self-owned Node ID Function Block

Obtain the PLC CANopen node ID.

Description of function blocks

GET_LOCAL_NODE_ID

Obtaining the PLC Node ID

The CIA405 .GET_LOCAL_NODE_ID function block returns the ID of the PLC
CANopen node connected to a specified CAN bus interface.

Graphic format

Description of specific input parameters and output variables

PalzaaT:e:er Parameter Type Initial Value Description
VAR_IN
None ‘ None ‘ None None
VAR_OUT
Indicates the PLC CANopen node ID.
DEVICE DEVICE(USINT) 0 0: invalid
1to 127: PLC Node ID

Graphic format

GET_LOCAL_NODE_ID
—INETWORK
—ENABLE

—{TIMEOUT

CONFIRM F—
ERROR —
DEVICE —

5 State Query Function Block

1) Obtaining the CANopen kernel state

Description of function blocks

GET_CANOPEN_KERNEL_STATE

Obtaining the Kernel State

the PLC CANopen kernel.

The CIA405 .GET_CANOPEN_KERNEL_STATE function returns the current state of

Description of specific input parameters and output variables

Pa’:laar:qe:er Parameter Type Initial Value Description
VAR_IN

None None None None
VAR_OUT

STATE EQES}EEN‘KERNEL_ Indicates the current state of the PLC CANopen kernel.
Indicates the PLC CANopen node ID.

DEVICE DEVICE(USINT) 0 0: invalid
1to 127: PLC Node ID

Graphic format

GET_CANOPEN_KERNEL_STATE
—NETWORK

—ENABLE
—{TIMEOUT

CONFIRM
ERROR
STATE
DEVICE

FTT
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2) Obtaining the CANopen device state

Description of function blocks

GET _STATE Obtaining the Device State

The CIA405 .GET_STATE function block returns the current NMT state of a specified
CANopen device when heartbeat or node protection is activated.

Description of specific input parameters and output variables

Parameter Para

Name Type

meter Initial
Value

Description

VAR_IN

DEVICE DEVICE(USINT)

Indicates the node ID of a CANopen device to be checked.
0 0 (default): local device (PLC)
1to 127: CANopen device node ID

VAR_OUT
STATE IDEVICE_STATE | 0 |Indicates the NMT state of a CANopen device.
Graphic format
GET_STATE

—INETWORK CONFIRM }—
—ENABLE ERROR }—
—TIMEQUT STATE f—
—IDEVICE

CIA405.DEVICE_STATE ENUM

CIA405 .DEVICE_STATE enumerated types include a list of CANopen device NMTstates.

Enumer.ator Value Description
(hexadecimal)

INIT 0 Initializing state

RESET_COMM 1 Communication reset state

RESET_APP 2 Application program reset state

PRE_OPERATIONAL 3 Pre-operation state

STOPPED 4 Stopped state

OPERATIONAL 5 Operational state
Unknown NMT state

UNKNOWN 6 The node protection or heartbeat function of the selected device is not activated,
or the PLC is not a heartbeat consumer.
NMT state not available

NOT_AVAIL 7 The node protection or heartbeat function of the selected device is activated, but
the device fails to report its NMT state correctly before timeout.

Example

The following example describes how to obtain the state of the CANopen node 5 connected to the
first CAN bus interface when the timeout is 1 second (1,000 ms). The CIA405.GET_STATE function is
automatically executed to read the state continuously. The device NMT state is copied to DeviceState
variables of the CIA405.DEVICE_STATE type.

Get_DeviceShat

405 GET_STATE —oA']

CONFIRM
ERROR - Get_DeviceStale ERRORCD |+
STATE

EN ENDF =
——  DevicaState q
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6 SDO Access Funct

1) Reading CAN

ion Block

open objects of any size

Description of function blocks

SDO_READ

Reading CANopen objects of
any size

The CIA405 .SDO_READ function block reads CANopen objects of any size on
specified devices through SDO messages.

Description of specific input parameters and output variables

Initial
Parameter Name Parameter Type Description
yp Value 'PH
VAR_IN
Indicates the node ID of a CANopen device.
DEVICE
DEVICE 0 0 (default): local device (PLC)
(USINT) .
1to 127: CANopen device node ID
Indicates the SDO channel number.
CHANNEL USINT 1 .
The number is 1 by default.
Indicates the object index.
INDEX WORD 0 The value ranges from 0000 (hexadecimal) to FFFF
(hexadecimal).
Indicates the object subindex.
SUBINDEX BYTE 0
The value ranges from 00 (hexadecimal) to FF (hexadecimal).
Receives the data buffer address read from a device object.
DATA POINTER TO BYTE NULL | You need to use ADR standard functions to define the
association pointer.
VAR_OUT
When ERRORis 1 SDO aborti 4 bytes) i
ERRORINFO SDO_ERROR (UDINT) 0 en 's 1,an SDO abortion message (4 bytes) is
returned.
VAR_IN/VAR_OUT
Input: Indicates the data buffer size (in the unit of bytes).
Note: Use the SIZEOF standard function to initialize the
DATALENGTH UINT 0 DATAL?NG_TH input correctl-y.(when the function t?lock .
execution is started at the rising edge through which ENABLE is
input) to match the data buffer size.
Output: Indicates the size of a read object (in the unit of bytes).
Graphic format
SDO_READ
—NETWORK CONFIRM —
—ENAEBLE ERROR F—
—{TIMEOUT ERRORINFO F—
—DEVICE
— CHANNEL
—JINDEX
—{SUBINDEX
—DATA
—DATALENGTH

Example

The following example describes how to read the object index 203C (hexadecimal)/subindex 02
(hexadecimal) of the CANopen node 5 connected to the first CAN bus interface when the timeout is 1
second (1,000 ms). The CIA405.SDO_READ function block instance (ReadObject) is automatically executed

for continuous re

ading.

Variable DataSize (UINT type):
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It is initialized match the data buffer size (DataBuffer: N-byte array) (when ENABLE is FALSE and before

the next execution is started).

The size of data read at the rising edge through which CONFIRM is output (in the unit of bytes) (the
example does not demonstrate how to extract values from the data buffer or how to manage error

detection) is included.

MovE
[ ReadObject ENAELE L—clEN ENOF
l SIZEOF[DataBuffer])  F— +—{ DataSize E}
ReadObject @)
[: ClA405.SDO_READ —
oR = —NETWORK CONFIRM
| ReadObject. CONFIRM —_— —— O ENABLE ERROR
[ FReadObjeclERRORGO  — [ o000 | TIMEOUT ERRORINFO
5 | DEVICE
—CHANNEL
164203C  } INDEX
i SUBINDEX
[ ADR[DataBuffer) DATA
| DaaSize ZDATALENGTH

The following parameters must be transmitted to the function block:

1) Device node ID

2) SDO client/server channel (by default, only one channel is defined)

od

5
NOTE

Data buffer size

the data buffer.

)

3) CANopen object index/subindex
)
)

Pointer of the data buffer used to store object values

If Read operation succeeds, the function block returns the size of the read object. Data is available in

If the object to be read contains four or less bytes, the CIA405.SDO_READ4 function block is

recommended.

6) Reading CANopen Objects of No More Than Four Bytes

Description of function blocks

SDO_READ4 Reading CANopen Objects of No
More Than Four Bytes
The CIA405 .SDO_READ4 function block reads CANopen objects of no more
than four bytes on specified devices through SDO messages.
Description of specific input parameters and output variables
Parameter Name | Parameter Type Initial Description
o Value .
VAR_IN
Indicates the node ID of a CANopen device.
DEVICE DEVICE (USINT) 0 0 (default): local device (PLC)
1to 127: CANopen device node ID
Indicates the SDO channel number.
CHANNEL USINT 1 )
The number is 1 by default.
Indicates the object index.
INDEX WORD 0
The value ranges from 0000 (hexadecimal) to FFFF (hexadecimal).
Indicates the object subindex.
SUBINDEX BYTE 0 _ _
The value ranges from 00 (hexadecimal) to FF (hexadecimal).




Chapter 6 Inovance Instruction Library

Initial .
Parameter Name | Parameter Type Value Description
VAR_OUT
ARRAY[1...4] OF . . .
DATA BYTE 0 Receives the data array read from a device object.
DATALENGTH USINT 0 Indicates the size of a read object (in the unit of bytes).
SDO_ERROR
ERRORINFO (UDINT) 0 When ERROR is 1, an SDO abortion message (4 bytes) is returned.
Graphic format
SDO_READ4
—INETWORK CONFIRM p—
—EMNABLE ERROR —
—TIMEOUT DATA —
—IDEVICE DATALENGTH F—
—ICHARNMNEL ERRORINFO —
—{INDEX
—{SUBINDEX
The following table lists object sizes and corresponding DATA arrays.
Object Size Example | DATALENGTH DATA(1) DATA(2) DATA(3) DATA(4)
1-byte
) 1 01 (hexadecimal) | Invalid Invalid Invalid
01 (hexadecimal)
2-byte LSB MSB
2 Invalid Invalid
01 23 (hexadecimal) 23 (hexadecimal) | 01 (hexadecimal)
3-byte
LSB MSB
012345 3 ) 23 (hexadecimal) ) Invalid
) 45 (hexadecimal) 01 (hexadecimal)
(hexadecimal)
4-byte
LSB MSB
01234567 4 ) 45 (hexadecimal) | 23 (hexadecimal) )
) 67 (hexadecimal) 01 (hexadecimal)
(hexadecimal)

LSB = least significant bit

MSB = most sign

Example

ificant bit

The following example describes how to read the object index 203C (hexadecimal)/subindex 02
(hexadecimal) of the CANopen node 5 connected to the first CAN bus interface when the timeout is

1 second (1,000 ms). The CIA405.SDO_READ4 function block instance (Read4Object) is automatically
executed for continuous reading. The variable DataBuffer (4-byte array) includes the value of data last
read. The variable DataSize (USINT type) includes the size of data last read (maximum: 4 bytes). The
example does not demonstrate how to manage error detection.

eaddbject CONFIRM
HeaddObject ERROR<0

ReaddObject :
CIA405.5D0_READA : 3

NETWORK COMNFIRM — MOV
EMABLE ERROR - EN END
TIMEQUT DATA

l: DEVICE DATALENGTH @A)

—CHANMEL ERRORINFO b MOVE

INDEX —EN ENO
SUBINDEX

—{ DataBuffer q

— DalaSize El

-315-



Chapter 6 Inovance Instruction Library

The following parameters must be transmitted to the function block:

1) Device node ID

4

2) SDO client/server channel (by default, only one channel is defined)

3) CANopen object index/subindex

NOTE
a 4-byte array.

4)  Writing CANopen objects of any size

Description of function blocks

If Read operation succeeds, the function block returns the size of the read object. Data is available in

SDO_WRITE

Writing CANopen objects of any size

The CIA405 .SDO_WRITE function block writes CANopen objects of any size
on specified devices through SDO messages.

Description of specific input parameters and output variables

Initial
Parameter Name Parameter Type Description
P Value P
VAR_IN
Indicates the node ID of a CANopen device.
DEVICE DEVICE (USINT) 0 | 0(default): local device (PLC)
1to 127: CANopen device node ID
Indicates the SDO channel number.
CHANNEL USINT 1 .
The number is 1 by default.
Indicates the object index.
INDEX WORD 0 . .
The value ranges from 0000 (hexadecimal) to FFFF (hexadecimal).
Indicates the object subindex.
SUBINDEX BYTE 0 _ .
The value ranges from 00 (hexadecimal) to FF (hexadecimal).
Indicates the data transmission mode.
MODE SDO_MODE 0
0 (default) = AUTO (automatic mode selection)
Stores the address of the data buffer for object values to be
written.
DATA POINTERTO BYTE | NULL
You need to use ADR standard functions to define the association
pointer.
DATALENGTH UINT 0 Indicates the size of an object to be written (in the unit of bytes).
VAR_OUT
SDO_ERROR
ERRORINFO (UDIKIT) 0 When ERROR is 1, an SDO abortion message (4 bytes) is returned.
Graphic format
SDO_WRITE
—NETWORK CONFIRM p—
—ENABLE ERROR F—
—TIMEOUT ERRORINFO —
—DEVICE
—CHANNEL
—INDEX
—SUBINDEX
—MODE
—DATA
—DATALENGTH

CIA405 .SDO_MODE ENUM

CIA405 .SDO_MODE enumerated types include a list of SDO transmission modes.
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Enumerator Value Description
(hexadecimal) P
AUTO 0 Indicates automatic mode selection.

EXPEDITED

Indicates the SDO acceleration mode for data of no more than four bytes.

Datais sentin response to an SDO request.

SEGMENTED

Indicates the SDO segmentation mode for data of more than four bytes.

2 Data is segmented into 7-byte segments and sent through continuous SDO
confirmation requests.

BLOCK

Indicates the SDO block mode for data of more than four bytes.

Data sent through continuous frames is segmented into 7-byte data blocks. These

3 blocks are not confirmed. Upon receipt of all blocks, the recipient sends confirmation.
Note: This mode allows quick transmission, but your device may not support the
mode. Therefore, the mode is a CANopen configuration item recently added.

The following parameters must be transmitted to the function block:

1) Device node ID

2) SDO client/server channel (by default, only one channel is defined)

<
Q 3) CANopen object index/subindex

)

)

4)
NOTE )
)

SDO mode
5) Pointer used to store the data buffer for object values to be written
6) Number of bytes to be written

If the object to be written contains four or less bytes, use the CIA405.SDO_WRITE4 function block.

7) Writing CANopen Objects of No More Than Four Bytes

Description of function blocks

Writing CANopen Objects of No More

SDO_WRITE4
- Than Four Bytes

The CIA405 .SDO_WRITE4 function block writes CANopen objects of no
more than four bytes on specified devices through SDO messages.

Description of specific input parameters and output variables

Initial
Parameter Name Parameter Type \leljae Description
VAR_IN

Indicates the node ID of a CANopen device.
DEVICE DEVICE (USINT) 0 0 (default): local device (PLC)

1to 127: CANopen device node ID

Indicates the SDO channel number.
CHANNEL USINT 1

The number is 1 by default.

Indicates the object index.
INDEX WORD 0 The value ranges from 0000 (hexadecimal) to FFFF

(hexadecimal).

Indicates the object subindex.
SUBINDEX BYTE 0 ) )

The value ranges from 00 (hexadecimal) to FF (hexadecimal).
DATA ARRAY([1...4] OF BYTE 0 Stores the data array of the object value to be written.
DATALENGTH USINT 0 Indicates the size of an object to be written (in the unit of

bytes).

VAR_OUT

When ERROR is 1 SDO aborti 4 bytes) i

ERRORINFO SDO_ERROR (UDINT) 0 retjr”ned is 1, an SDO abortion message (4 bytes) is
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Graphic format

MNETWORK
ENABLE
TIMEOUT
DEVICE
CHANMEL
INDEX
SUBINDEX
DATA
DATALENGTH

[L11]1]]]

SDO_WRITE4

CONFIRM —
ERROR F—
ERRORINFO F—

The following table lists object sizes and corresponding DATA arrays.

Object Size
DATALENGTH DATA(1) DATA(2) DATA(3) DATA(4)
Example
1-byte
1 01 (hexadecimal) | Invalid Invalid Invalid
01 (hexadecimal)
2-byte LSB MSB
2 Invalid Invalid
01 23 (hexadecimal) 23 (hexadecimal) | 01 (hexadecimal)
e 3 LB 23 (hexadecimal) MsE Invalid
exadecima nvali
012345 . 45 (hexadecimal) 01 (hexadecimal)
(hexadecimal)
e 4 HoB 45 (hexadecimal) | 23 (hexadecimal) MsB
1234567 exadecima exadecima
0123 56? 67 (hexadecimal) 01 (hexadecimal)
(hexadecimal)

LSB = least significant byte

MSB = most significant byte

The following parameters must be transmitted to the function block:

% 1) Device node ID

NOTE

3
4

CANopen object index/subindex
Values to be written

)
)
)
)

7 Terminology

5) Number of bytes to be written (object size)

2) SDO client/server channel (by default, only one channel is defined)

Name Definition

CAN CAN is a serial bus system designed for embedded control.

CANopen CAN_open is.a CAN-based high-level protocol used for embedded control systems and compliant with
the international standard (EN 50325-4).

CiA CAN in Automation (CiA) is an international organization composed of users and manufacturers. It is
designed to develop and support CANopen and other CAN-based high-level protocols.

CiA405 IEC 61131-3 PLC CANopen interface and device configuration file

COB CANopen protocol communication object

EMCY Emergency

NMT CANopen network management

OoD Protocol object dictionary

PDO Protocol process data object

SDO Protocol service data object
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6.3.2 CANopen 402

Designed based on PLCopen and CiA402 standards, the function block supports CiA402 linear control
modes, such as the profile speed mode, profile position mode, and homing mode. It does not support
rotation mode, soft axis limit, or hardware limit. In linear control mode, the position ranges from
-2147483648 to 2147483647. Axis state switchover is designed based on the diagram of PLCopen state
machine, as shown in the following figure.

MC_MoveAbsolute
MC_MoveRelative

MC_Halt MC_MoveVelocity

Continuous
Motion

Discrete Motion

MC_Stop

Stopping

L Errorstop ~ J-----
:
1
1
1
1

MC_Home “v |
Standstill Disabled -

1 MC_Power_CO

1) Instruction Format

Graphic Expression

MC_Power_ CO

—Axis Statusp—
—Enable bRegulatorRealStatef—
—{bRegulatorOn bOriveStartReal State—
—bDriveStart Busyr—
Errorf—

ErrarIDf—

Instruction Name ST expression

MC_ Power CO(
Axis:= ,
Enable:= ,
bRegulatorOn:= ,
bDriveStart:= ,
MC_Power_CO Motor enabling Status=> ,
bRegulatorRealState=> ,
bDriveStartRealState=> ,
Busy=> ,
Error=> ,

ErrorID=> );
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2) Relevant Variables

B |/Ovariable

I/O Variable Name Data Type Valid Range Initial Value Description
Axis Axis AXIS_REF_ N/A N/A Indicates a CANopen axis
HC_Co P '
B Inputvariable
Input Variable Name Data Type Valid Range Initial Value Description
Tri TRUE:
Enable Enable BOOL [FALSETRUE] | FALSE (Triggered by level) TRU
Enables the function block.
Mot Enables th t d with
bRegulatoron otor BOOL [FALSETRUE] | FALSE nables the motor (used wi
enabling DriveStart).
Quick Quick emergency stop is not
bDriveStart emergency | BOOL [FALSETRUE] | FALSE gency stop
supported.
stop
B Outputvariable
Output Variable Name Data Type Valid Range | Initial Value Description
s motion Indicates the axis motion
Status preparation | BOOL [FALSE,TRUE] | FALSE A
preparation status.
status
Enable valid Indicates whether the drive is
bR latorRealStat BOOL FALSE,TRUE FALSE
cgutatorRealstate state [ ] enabled (TRUE: Enabled).
Valid state
fth Indicat t t
bDriveStartRealState | ' ¢ BOOL [FALSETRUE] | FALSE ndicates emergency stop, no
quick stop supported currently.
mechanism
. TRUE indicates that the
Execution . . .
Busy fla BOOL [FALSE,TRUE] | FALSE function block is being
& executed.
TRUE indicates that an error
Error Error flag BOOL [FALSE,TRUE] | FALSE occurs inside the function
block.
Indi h ID
ErroriD Error ID ERROR_CO | N/A NO_ERROR | mdicates the error ID (see

ERROR_CO for details).

3) Function

B The function block is mainly used for axis enabling/disabling and quick emergency stop. Use of the
quick emergency stop function depends on whether the drive supports the function.

B If RegulatorRealState is TRUE, the drive is enabled but not necessarily controllable. Motion control
can be implemented only when Status is TRUE.

B The quick stop mode depends on the value of the object dictionary 16#605A. To change the stop
mode, set the 16#605A parameter, depending on whether the drive supports the function.
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4) Sequence Diagram

Enable —

bRegulatorRealState

bDriveStartRealState

Status

Busy

Error

5) Error Description

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help

document, and find error causes.

Error ID Enumerated Value Description
0 NO_ERROR No error
1 DI_GENERAL_COMMUNICATION_ERROR Axis communication error

2 DI_AXIS_ERROR

Drive axis error

21 WRONG_OPMODE

Incorrect operation mode

33 AXIS_IN_ERRORSTOP

Axis in ErrorStop state

34 AXIS_NOT_READY_FOR_MOTION

Axis not ready for motion

35 MA_MR_MODULO_ACT_POS_NOT_MAPPED

Reserved

36 MV_INVALID_VELACCDEC_VALUES

Invalid speed or acceleration/deceleration

80 RAG_ERROR_DURING_STARTUP Reserved
81 RAG_ERROR_WRITING_COMSTATE Reserved
82 RAG_ERROR_READING_COMSTATE Reserved
90 CGR_ZERO_VALUES Reserved
91 CGR_AXIS_POWERED Reserved
93 CGR_MODULOPERIOD_NOT_INTEGRAL Reserved
94 CGR_MOVEMENTTYPE_INVALID Reserved
95 CGR_MODULOPERIOD_NON_POSITIVE Reserved
96 CGR_MODULOPERIOD_TOO_SMALL Reserved
97 CGR_MODULOPERIOD_TOO_LARGE Reserved

120 R_NO_ERROR_TO_RESET

No error to reset

121 R_DRIVE_DOESNT_ANSWER

No answer

122 R_ERROR_NOT_RESETTABLE

Error not resettable

123 R_DRIVE_DOESNT_ANSWER_IN_TIME

Reserved

130 RP_PARAM_UNKNOWN

Read parameter error

131 RP_REQUESTING_ERROR

Communication request error

132 RP_RCV_PARAM_CONVERSION_ERROR

Reserved

133 RP_LOCAL_PARAM_NOT_DONE_IMMEDIATELY

Reserved

134 RP_CANNOT_SEND_MSG

Unable to send messages
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Error ID En

umerated Value

Description

140 WP_PARAM_INVA

LID

Write parameter error

141 WP_SENDING_ERROR

Sending error

142 WP_TMT_PARAM_CONVERSION_ERROR

Reserved

143 WP_LOCAL_PARAM_NOT_DONE_IMMEDIATELY

Reserved

144 WP_CANNOT_SEND_MSG

Unable to send messages

170 H_AXIS_WASNT_STANDSTILL

Axis in Standstill state for homing

183 MS_AXIS_IN_ERRORSTOP

ErrorStop state not allowed for the mc_stop function
block

184 MS_AXIS_IN_STO

PPING

Stopping state not allowed for the mc_stop function
block

10000 | TIMEOUT_CHANGING_OPMODE

Mode switching timeout

10001 INTERNAL_UNKNOWN_CMD Reserved
10002 | CANNOT_START_MOVEMENT Reserved
10003 | CANNOT_START_HOMING Reserved
10004 | STOP_ALREADY_ACTIVE Reserved
10005 POWER_ALREADY_ACTIVE Reserved

10006 | SMC_DI_VOLTAGE_DISABLED

Axis motion process interrupt enabled

2 MC_MoveAbsolute_CO

1) Instruction Format

Graphic Expression

—Axis
—Execute
—{Puasition
—{velocity
—{#cceleration
—{Deceleration

MC_MoveAbsolute CO

Donef—

Busyfp—
CommandAbortedf—
Errorf—

ErrorlDf—

Instruction

Name

ST expression

MC_MoveAbsolute_CO | Absolute positioning

MC_MoveAbsolute CO(

Axis:= ,

Execute:= ,
Position:= ,
Velocity:= ,

Acceleration:= ,

Deceleration:= ,
Done=> ,

Busy=> ,
CommandAborted=> ,

Error=> ,

ErrorID=> );
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2) Relevant Variables
B |/Ovariable
I/O Variable Name Data Type Valid Range | Initial Value Description
Axis AXxis AXIS_REF_HC_CO N/A N/A Indicates a CANopen axis.
B Inputvariable
Input Variable Name Data Type | Valid Range Initial Value Description
E i Tri isi FALSE
Execute Execution 1 501 [FALSETRUE] | FALSE (Triggered by rising edges) FALS
input to TRUE: Execution starts.
Target Unit: unit, only li d
Position arge LREAL (0,1.7E308) | 0.0 nit-unit, onfy inear moae
position supported
Unit: unit ly li d
Velocity Target speed | LREAL (0,1.7E308) | 0.0 nit: unit/s, only linear mode
supported
T it unit/s? -
Acceleration arget LREAL (0,1.7E308) | 0.0 Unit: unit/s’, only linear mode
acceleration supported
T it: unit/s® i
Deceleration Bt REAL (0,1.7E308) | 0.0 Unit: unit/s’, only linear mode
acceleration supported
B Outputvariable
Output Variable Name Data Type | Valid Range Initial Value Description
TRUE: The motion execution
Complete . e
Done fa BOOL [FALSE,TRUE] | FALSE is completed, and positioning
g succeeds.
E ti
Busy féZf“'on BOOL [FALSETRUE] | FALSE TRUE: Motion is being executed.
CommandAborted | Abort flag BOOL [FALSE,TRUE] | FALSE TRUE: Motion is interrupted.
TRUE: A i
Error Errorflag | BOOL [FALSETRUE] | FALSE UE: An error occurs during
motion.
Indicates the error ID (see
E ID E ID ERROR_CO | N/A NO_ERROR
ror fror - / - ERROR_CO for details).
3) Function
B The controlled axis is moved to a specified absolute position through the absolute positioning

function. The pulse count for absolute positioning ranges from -2147483648 to 2147483647. If the

pulse count is out of range, an error occurs during positioning. The motion function block cannot run

normally.

Velocity, Acceleration, and Deceleration values must be greater than 0.

If the positioning length is out of range (-2147483648 to 2147483647), reduce the servo electronic gear

ratio coefficient or lower the stepper drive.

When positioning is completed, Done is set to TRUE and the controlled axis is in Standstill state.
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4) Sequence Diagram

I 1

Execute J i |_’ g

Done —| ;

CommandAborted 3 ‘

Busy I—I I—I i
\ I

Error } —| " }

5) Error Description

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help

document, and find error causes.

3 MC_MoveRelative_CO

1) Instruction Format

Graphic Expression

MC_MoveRelative_CO
—Axis Donef—
—Execute Busyp—
—{Distance Commandabortedf—
—{velocity Errorf—
—Acceleration ErrorIDf—
—Deceleration

Instruction Name ST expression

MC_MoveRelative CO(
Axis:= ,
Execute:= ,
Distance:= ,

Velocity:= ,

. ) L Acceleration:= ,
MC_MoveRelative_CO Relative positioning
Deceleration:= ,
Done=> ,

Busy=> ,
CommandAborted=> ,

Error=> ,

ErrorID=> );

2) Relevant Variables

B /O variable
. . Initial o
I/O Variable Name Data Type Valid Range Value Description
Axis Axis AXIS_REF_ N/A N/A Indicates a CANopen axis
HC_Co P '
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B Input Variable
. . Initial L
Input Variable Name Data Type Valid Range Value Description
Execute ercutlon BOOL (FALSETRUE] | FALSE (Triggered by r|svlng edges) FALSE
input to TRUE: Execution starts.
Indicates Unit: unit, only linear mode
Distance therelative | LREAL (0, 1.7E 308) 0.0 ) - OnYy
. supported
distance.
Velocity Target LREAL (0, 1.7E 308) 0.0 Unit: unit/s, only linear mode
speed supported
) .
Acceleration Target 1| pEAL (0,1.7E308) | 0.0 Unit: unit/s’, only linear mode
acceleration supported
) .
Deceleration Target 1| pEAL (0,1.7E308) | 0.0 Unit: unit/s’, only linear mode
acceleration supported
B Outputvariable
Output Variable Name Data Type Valid Range | Initial Value Description
Complete TRUE: The motion execution
Done fla P BOOL [FALSE,TRUE] | FALSE is completed, and positioning
& succeeds.
Busy ;ZZ;unon BOOL [FALSETRUE] | FALSE TRUE: Motion is being executed
CommandAborted | Abort flag BOOL [FALSE,TRUE] | FALSE TRUE: Motion is interrupted.
Error Errorflag | BOOL [FALSETRUE] | FALSE TRUE: An error occurs during
motion.
Indicates the error ID (see
ErrorlD Error ID ERROR_CO | N/A NO_ERROR ERROR_CO for details).

3) Function

B The relative positioning function block moves the controlled axis a distance (Motion target position =
Standstill position when the function block is executed + Relative distance). If the relative positioning
instruction is started while the axis is moving under the absolute positioning instruction, the motion
target position is the absolutely defined target position plus relative distance.

B [fthe positioning length is out of range (-2147483648 to 2147483647), reduce the servo electronic gear
ratio coefficient or lower the stepper drive.

B When the device is used with Inovance 1S620_CO, if the relative positioning command or absolute
positioning command being executed is interrupted by the relative motion command, the absolute
target position calculated through a relative command is the position the axis moving relatively or
absolutely should reach plus the relative position for the motion instruction.

B When positioning is completed, Done is set to TRUE and the controlled axis is in Standstill state.

4) Sequence Diagram

CommandAborted

Busy

|
|
Execute J }

Done

L]

Error
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5)  Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help

document, and find error causes.

4 MC_MoveVelocity_CO

1) Instruction Format

Graphic Expression
MC_MoveVelocity_CO
— Axis Invelocityf—
—Execute Busyf—
—Velocity CommandAbortedf—
—Acceleration Errorf—
—Deceleration ErrorIDf—
Instruction Name ST expression
MC_MoveVelocity CO(
Axis:= ,
Execute:= ,
Velocity:= ,
Acceleration:= ,
. Motion in :
MC_MoveVelocity_CO Deceleration:= ,
speed mode
InVelocity=> ,
Busy=> ,
CommandAborted=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
I/O Variable Name Data Type Valid Range | Initial Value Description
AXIS_REF
Axis Axis ~ 7 INA N/A Indicates a CANopen axis.
HC_CO / / P
B InputVariable
Input Variable Name Data Type Valid Range Initial Value Description
(Triggered by rising edges)
Execute Execution input | BOOL [FALSE,TRUE] FALSE FALSE to TRUE: Execution
starts.
. (-1.7E 308, Unit: unit/s, only linear mode
Velocit Target speed LREAL 0.0
4 geLsp 1.7E 308) supported
Target Unit: unit/s?, only linear mode
Acceleration get LREAL (0,1.7E308) | 0.0 it unit/s’, only l
acceleration supported
: Target Unit: unit/s?, only linear mode
Deceleration B LREAL (0,1.7E308) | 0.0 /s';only
acceleration supported
B Outputvariable
Output Variable Name Data Type Valid Range Initial Value Description
Speed reached TRUE: The axis speed reaches
InVelocity P BOOL [FALSETRUE] | FALSE P
flag the preset value.
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Output Variable Name Data Type Valid Range Initial Value Description
TRUE: Motion is bei

Busy Execution flag | BOOL [FALSETRUE] | FALSE oHonisbeing
executed.

CommandAborted | Abort flag BOOL [FALSE,TRUE] | FALSE TRUE: Motion is interrupted.
TRUE: A i

Error Error flag BOOL [FALSETRUE] | FALSE UE: An error occurs during
motion.
Indicates the error ID (see

E ID E ID ERROR_CO | N/A NO_ERROR

rror ror - / - ERROR_CO for details).

3) Function

B Onthe function block for motion in speed mode, after the speed reaches the preset value, the
controlled axis runs at the speed constantly. To stop the axis, you need to interrupt and abort the
current function block by using another command. When the function block is interrupted by another
command, the output parameter InVelocity must be reset.

The position varies in the range of -2147483648 to 2147483647.

When the device is used with IS620N_CO, if the position overflows (the pulse position changes from
2147483647 to -2147483648 or from -2147483648 to 2147483647) in motion mode, return the axis
to home, switch to the position mode, and then use the position motion command because the
overflow count is not memorized in position mode (different from the synchronization cycle mode).

B During normal motion, the controlled axis is in ContinuesMoiton state.

4) Sequence Diagram

Execute

InVelocity

CommandAborted

|
|
|
i
Busy _ | }
|
|

Error

5) Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help
document, and find error causes.

5 MC_Home_CO

1) Instruction Format

Graphic Expression

MC_Home_CO
—Axis Donef—
—Execute Busyf—
— Position CommandAbortedf—
Errarf—
ErrorlDf—
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Graphic Expression

Instruction Name ST expression

MC Home CO(
Axis:= ,
Execute:= ,

Indicates Position:= ,

MC_Home_CO homing Done=> ,

motion. Busy=>

4
CommandAborted=> ,
Error=> ,

ErrorID=> );

2) Relevant Variables

B |/Ovariable

1/O Variable Name Data Type | Valid Range | Initial Value Description
. . AXIS_REF_ . .
Axis Axis HC_CO N/A N/A Indicates a CANopen axis.

B InputVariable

Input Variable Name Data Type | Valid Range | Initial Value Description
E i Tri isi FALSE
Execute : xecution BOOL (FALSETRUE] | FALSE (Triggered by-rlsmg edges) FALSE to
input TRUE: Execution starts.
H Unit: unit ly li d
position oM | | REAL (0,1.7E308) | 0.0 nit: unit/s, only linear mode
offset supported

B Outputvariable

Output Variable Name Data Type | Valid Range | Initial Value Description
Done ﬁzgplete BOOL [FALSE TRUE] | FALSE TRUE: Homing is completed.
Busy fEl:egCUtion BOOL [FALSETRUE] | FALSE TRUE: Motion is being executed.
CommandAborted | Abort flag | BOOL [FALSE,TRUE] | FALSE TRUE: Motion is interrupted.
Error Error flag | BOOL [FALSETRUE] | FALSE ;ROLEE :” error occurs during
ErroriD ErrorID | ERROR_CO | N/A NO_ERROR 'C”gif‘;artjzttaﬁii"or ID (see ERROR_
3) Function

B Onthe homing function block, the controlled axis returns to home in preset mode. The axis stops
when reference signals are detected. The current absolute position is updated to the value of the
input parameter position.

Homing cannot be interrupted by the positioning command or speed command.
During normal motion, the controlled axis is in Homing state.

The position home offset is the distance the axis deviates from the absolute position of home (unit:
unit). When the hardware model is detected and homing stops, the current absolute position is set to

-328-



Chapter 6 Inovance Instruction Library

position, and the controlled axis is in Standstill state.

4) Sequence Diagram

|
|
Execute J |

Done

CommandAborted

Busy

Error

5)  Error Description

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help

document, and find error causes.

6 MC_Stop_CO

1) Instruction Format

Graphic Expression
MC_Stop_CO
—Axis Donef—
—Execute Busyp—
Errorfp—
ErrarlDf—
Instruction Name ST expression
MC_Stop_CO(
Axis:= ,
Execute:= ,
MC_Stop_CO Motion stop Done=> ,
Busy=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
1/0 Variable Name Data Type Valid Range | Initial Value Description
AXIS_REF
Axis Axis HC_EO - N/A N/A Indicates a CANopen axis.
B Inputvariable
Input Variable Name Data Type Valid Range | Initial Value Description
Executi Triggered by rising edges) FALSE t
Execute =xecution | pao1 [FALSETRUE] | FALSE (Triggered by rising edges) °
input TRUE: Execution starts.
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B Outputvariable

Output Variable Name Data Type Valid Range | Initial Value Description
C let
Done ﬂ;’gp €€ BooL [FALSETRUE] | FALSE TRUE: The axis stops.
E ti TRUE: The st dis bei
Busy xecution 1 aa0L [FALSETRUE] | FALSE € stop command s being
flag executed.
Error Error flag | BOOL [FALSE,TRUE] | FALSE TRUE: A stop command error occurred.
Indicates th ID ERROR_CO
ErroriD ErroriD  |ERROR CO | N/A NO_ERROR | |"dicates the error ID (see -
for details).
3) Function

B On the motion stop function block, after execution is triggered by rising edges, the controlled axis
stops. If Execute is TRUE or the axis is not stopped, no other motion commands can be sent, and the
axis is in Stopping state. After the axis is stopped and Execute is reset, the axis is in Standstill state.

B As many manufacturers do not support execution stop through the control word bit 8. Through the
stop function, the system switches to the speed mode, and you can set the target speed to 0 and stop
motion by running speed commands.

B After motion stops, you need to reset the Execute state. Otherwise, you cannot run other motion
commands.

4) Sequence Diagram

Execute | | |
bone L

Busy I
Error : .

5) Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help
document, and find error causes.

7 MC_Halt_co

1) Instruction Format

Graphic Expression

MC_Halt_CO
—Axis Donef—
—Bxecute Command&bortedf—
—Dieceleration Busyr—

Errorp—
ErrorlDfF—

Instruction Name ST expression
MC Halt CO(

Axis:= ,

Execute:= ,
Deceleration:= ,
MC_Halt_CO Motion stop Done=> ,
CommandAborted=> ,
Busy=> ,

Error=> ,

ErrorID=> );
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2) Relevant Variables

B |/Ovariable

I/O Variable Name Data Type Valid Range | Initial Value Description
Axis Axis AXIS_REF_ N/A N/A Indicates a CANopen axis
HC_CO P '
B Inputvariable
Input variable Name Data Type Valid Range | Initial Value Description
Port fi
fuonrctioorn (Triggered by rising edges)
Execute block BOOL [FALSE,TRUE] | FALSE FALSE to TRUE: Execution
. starts.
execution
Unit: unit/s’, only li d
Deceleration Deceleration | LREAL (0, 1.7E 308) 0.0 nit: unit/s’, only linear mode
supported
B Outputvariable
Output Variable Name Data Type Valid Range Initial Value Description
Done Complete flag | BOOL [FALSE,TRUE] | FALSE TRUE: The axis stops.
TRUE: Th i
Busy Execution flag | BOOL [FALSETRUE] | FALSE UE: The stop command is
being executed.
CommandAborted | Abort flag BOOL [FALSE,TRUE] | FALSE TRUE: Motion is interrupted.
TRUE: A st d
Error Error flag BOOL [FALSETRUE] | FALSE Stop command error
occurred.
Indicates the error ID (see
ErrorlD E ID ERROR_CO | N/A NO_ERROR
rror ror - / - ERROR_CO for details).
3) Function

B When the axis is stopped through commands, the axis is in DiscreteMotion state until the speed is
zero. When Done is TRUE, the axis is in Standstill state.

During the MC_Halt_CO execution stop, MC_Halt_CO can be interrupted by other motion commands.

After the MC_Halt_CO execution is completed, unlike MC_Stop_CO, you can use other motion
commands without resetting the Execute port state.

4) Sequence Diagram

|
|
Execute J }

|
I
|
[ | |
Done ‘ E }
|
|
CommandAborted : |_|
Busy || ]

I
| |
Error ! !

5)  Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help
document, and find error causes.
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8 MC_Reset_CO

1) Instruction Format
Graphic Expression
MC_Reset_CO
—Axis Donef—
—Execute Busyp—
Errorf—
ErrorlD f—
Instruction Name ST expression
MC Reset CO(
Axis:= ,
Execute:= ,
MC_Reset_CO Resets the axis. Done=> ,
Busy=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
1/0 Variable Name Data Type Valid Range | Initial Value Description
AXIS_REF
Axis Axis HC_SEO - N/A N/A Indicates a CANopen axis.
B Inputvariable
Input Variable Name Data Type | Valid Range | Initial Value Description
E ti Tri d by risi d FALSE t
Execute execution oL [FALSETRUE] | FALSE (Triggered by rising edges) ©
input TRUE: Execution starts.
B Outputvariable
Output Variable Name Data Type Valid Range | Initial Value Description
C let
Done ﬂ;’gp €€ BooL [FALSETRUE] | FALSE TRUE: Reset is completed.
E i TRUE: Th i i
Busy xecution BOOL (FALSETRUE] | FALSE U e reset command is being
flag executed.
TRUE: A
Error Errorflag | BOOL [FALSETRUE] | FALSE UE: Areset command error
occurred.
Indicates th ID ERROR_CO
ErrorlD Error ID ERROR_CO | N/A NO_ERROR ndica els eerror ID (see -
for details).
3) Function
B Resetall errors relating to internal axes, and forcibly switch axes from the ErrorStop state to the
Standstill or PowerOff state. If you perform the reset action when the controlled axis is not in
ErrorStop state, the function block reports an error.
B Motion errors and errors for which the servo supports the reset action can be reset.
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4)

5)

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help

Sequence Diagram

Error Description

Execute }

Done

Busy

Error

]

.

document, and find error causes.

9 MC_WriteParameter_CO

1) Instruction Format
Graphic Expression
MC_WriteParameter_CO
—Axis Donef—
—Execute Busyp—
—ParameterMumber Errarf—
—\Walue ErrorIDf—
Instruction Name ST expression
MC WriteParameter CO(
Axis:= ,
Execute:= ,
Write remote ParameterNumber:= ,
MC_WriteParameter_CO device Value:= ,
parameter Done=> ,
Busy=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
Bl /O variable
1/O Variable Name Data Type Valid Range Initial Value Description
AXIS_REF
Axis Axis HC_EO ~ | N/A N/A Indicates a CANopen axis.
B Inputvariable
Input Variable Name Data Type Valid Range Initial Value Description
ri ..
Execution (Triggered by rising edges)
Execute inbut BOOL [FALSE,TRUE] FALSE FALSE to TRUE: Execution
P starts.
Indicates the parameter
ParameterNumber | Parameter | DINT [0,2732) 0 number, which should be
operated in combined mode.
Value Value LREAL (-1.7E 308, 1.7E308) | 0.0 Writes a value.
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B Outputvariable

Output Variable Name Data Type Valid Range Initial Value Description
C let
Done ﬂzgp €€ |eooL [FALSETRUE] | FALSE TRUE: Reset is completed.
E i TRUE: Th i i
Busy xecution BOOL (FALSETRUE] | FALSE U e command is being
flag executed.
TRUE: A th
Error Error flag BOOL [FALSE,TRUE] | FALSE ) n erroroccurs onthe
function block.
Indicates the error ID (see
ErrorID E ID ERROR_CO N/A NO_ERROR
rror ror - / - ERROR_CO for details).
3) Function

B Write object dictionary data: Based on CANopen parameters, the specific axis parameter number
consists of the object dictionary length 16 # UV (1 byte), object dictionary index 16 # ABCD (2
bytes) and subindex 16 # EF (1 byte), which form the -16 # UVABCDEF mode. Example: If the write
object index value is 16 # 607C, the subindex value is 16#00, and the data length value is 16#04, the
parameter number is -16 # 04607C00.

4) Sequence Diagram
|
Execute |
|
Done _I |
|
Busy |
| |
Error ! ! I_L
5) Error Description

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help
document, and find error causes.

10 MC_ReadParameter_CO

1) Instruction Format

Graphic Expression

MC_ReadParameter_CO
—{Axis validk—
—{Enable Busyr—
—{ParameterNumber Errorfp—
ErrorIDf—
Valuep—

Instruction Name ST expression

MC_ReadParameter CO(

Axis:= ,
Enable:= ,
Read remote ParameterNumber:= ,
MC_ReadParameter_CO device valid=> ,
parameter Busy=> ,
Error=> ,

ErrorID=> ,

Value=> );
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2) Relevant Variables

B |/Ovariable

1/0 Variable Name Data Type | Valid Range | Initial Value Description
AXIS_
Axis Axis REF_HC_ | N/A N/A Indicates a CANopen axis.
CcO
B Inputvariable
Input Variable Name Data Type | Valid Range | Initial Value Description
E i Tri isi FALSE
Execute : xecution BOOL (FALSETRUE] | FALSE (Triggered by_rlsmg edges) FALSE to
input TRUE: Execution starts.
Indicates the parameter number,
ParameterNumber | Parameter | DINT [0,2732) 0 which should be operated in
combined mode.
B Outputvariable
Output Variable Name Data Type | Valid Range | Initial Value Description
C let
Done ﬂ:gp €€ | BooL [FALSETRUE] | FALSE TRUE: Reset is completed.
E i TRUE: Th i i
Busy xecution BOOL (FALSETRUE] | FALSE V] e command is being
flag executed.
TRUE: A h
Error Errorflag | BOOL [FALSETRUE] | FALSE UE:An erroroccurs on the
function block.
ERROR Indicates the error ID (see ERROR
ErrorID E ID - N/A NO_ERROR -
rror rror Cco / - CO for details).
-1.7E 308
Value Value LREAL (1.7E 308) ’ 0.0 Indicates a read value.
3) Function

B Read object dictionary data: Based on CANopen parameters, the specific axis parameter number
consists of the object dictionary length 16 # UV (1 byte), object dictionary index 16 # ABCD (2
bytes) and subindex 16 # EF (1 byte), which form the -16 # UVABCDEF mode. Example: If the read
objectindex value is 16 # 607C, the subindex value is 16#00, and the data length value is 16#04, the
parameter number is -16 # 04607C00.

4) Sequence Diagram

ExecuteJ } | |
Done _I 3

Busy |
|

Error !

=

5) Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help
document, and find error causes.
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11 MC_ReadStatus_CO

1) Instruction Format

Graphic Expression

MC_ReadStatus_CO

AXIs
Enable

Valid

Busy

Error

ErroriD
ErrorStop
Disabled
Stopping
Homing
Standstill
DiscreteMation
ContinuousMotion

Instruction

Name

ST expression

MC_ReadStatus_CO

Current axis
motion state

MC_ReadStatus_CO(

Axis:= ,
Enable:= ,
Valid=> ,
Busy=> ,
Error=> ,
ErrorID=> ,
ErrorStop=> ,
Disabled=> ,
Stopping=> ,
Homing=> ,
Standstill=> ,

DiscreteMotion=>

’

ContinuousMotion=> );

2) Relevant Variables

B /O variable
1/0 Variable Name Data Type | Valid Range | InitialValue Description
AXIS_REF
Axis Axis HC_SEO ~ |N/A N/A Indicates a CANopen axis.
B InputVariable
Input Variable Name Data Type | ValidRange | Initial Value Description
E ti Tri d by level ed TRUE:
Enable sxecution a1 [FALSETRUE] | FALSE (Triggered by level edges)
input Indicates the Reading state.
B Outputvariable
Output Variable Name Data Type | Valid Range | Initial Value Description
Reading stat
Valid cadingstate | o6 [FALSETRUE] | FALSE TRUE: Reset is completed.
validity flag
TRUE: Th dis bei
Busy Execution flag | BOOL [FALSETRUE] | FALSE € commandis being
executed.
TRUE: A th
Error Error flag BOOL [FALSETRUE] | FALSE - A erroroceurs onthe
function block.
Indicates th ID ERROR
ErrorlD Error ID ERROR CO | N/A NO_ERROR | mdicates theerroriD (see -
CO for details).
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12

Output Variable Name Data Type Valid Range | Initial Value Description
ErrorStop Error stop BOOL [FALSE,TRUE] | FALSE TRUE: The axis fails.
Disabled Disabled BOOL [FALSE,TRUE] | FALSE TRUE: The axis is disabled.
. . TRUE: The stop command is being
St St BOOL FALSE,TRUE FALSE
opping opping [ , ] executed.
Homing Homing BOOL [FALSE,TRUE] | FALSE TRUE: The axis is homing.
Mot
Standstill oror BOOL [FALSETRUE] | FALSE TRUE: The axis is enabled.
enabling
Di 1 TRUE: Th isi ingi int-
DiscreteMotion screte BOOL [FALSETRUE] | FALSE - /heaxsismoving in poin
motion to-point mode.
Conti TRUE: Th d di
ContinuousMotion | 4O I eooL [FALSETRUE] | FALSE wE Thespeed commandis
motion being executed.

3) Function

B Based on the PLCopen state machine standard, the motion state of controlled axis is displayed in the

form of Boolean variable.

4) Sequence Diagram

Enable J

5)  Error Description

Valid
Busy J }

Error

—

L

L

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help

document, and find error causes.

MC_Jog_CO

1) Instruction Format

Graphic Expression

parameter

MC_Jog_CO
—&xis Busyf—
—JogForward CommandAbortedf—
—JogBackward Errorf—
—Welocity ErrorlDf—
—Acceleration
—Deceleration

Instruction Name ST expression
MC Jog CO(
Axis:= ,
JogForward:= ,
JogBackward:= ,
Read remote Velocity:=,
MC_Jog_CO Acceleration:= ,

Deceleration:= ,

Busy=> ,

CommandAborted=> ,

Error=> ,

ErrorID=> );
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2) Relevant Variables
B |/Ovariable
I/O Variable Name Data Type Valid Range Initial Value Description
Axis Axis AXIS_REF_ N/A N/A Indicates a CANopen axis
HC_CO P '
B InputVariable
Input Variable Name Data Type Valid Range Initial Value Description
inth Indi joginth
JogForward Joginthe 1 a001 [FALSETRUE] | FALSE ndicates ajog in the
forward direction forward direction.
Joginth Indicates ajogin th
JogBackword O8N NETEVETSE | Bl [FALSETRUE] | FALSE ndicates ajog n the
direction reverse direction.
Velocity Speed LREAL (0,1.7E 308) 0.0 Indicates the jog speed.
Acceleration Acceleration LREAL (0, 1.7E 308) 0.0 Indicates the acceleration.
Indicates th
Deceleration Deceleration LREAL (0,1.7E 308) 0.0 ndica es_ €
deceleration.
B Outputvariable
Output Variable Name Data Type Valid Range Initial Value Description
TRUE: Th di
Busy Executionflag | BOOL [FALSETRUE] | FALSE Cb the commandis
being executed.
CommandAborted | Abort flag BOOL [FALSE,TRUE] FALSE TRUE: Motion is aborted.
TRUE: A
Error Error flag BOOL [FALSETRUE] | FALSE n erroroceurs on
the function block.
Indicates the error ID (see
E ID E ID ERROR_CO N/A NO_ERROR
ror ror - / - ERROR_CO for details).
3) Function

The function block is used for axis jog control in both forward and reverse directions.

If JogBackword and JogForward are set to TRUE simultaneously, motion stops. Velocity,
Acceleration, and Deceleration values must be greater than 0.

4) Sequence Diagram
JogForward J
JogBackward
Busy
CommandAborted
Error
5) Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help

document, and find error causes.
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6.3.3 CANopen 402 Parameter Setting

Configuration is an important part of Inovance Inoproshop programming software. Currently, Inoproshop
supports IS620P-CO models only. To use drives of other manufacturers, import EDS files of other
manufacturers first. In addition, confirm that drive programs of other manufacturers are designed in strict
compliance with CANopen communication flags and CiA402 standard.

Before calling the CANopen402 function block, set parameters correctly.
1 Master Configuration

Major configuration items for the master include communication Baud rate, synchronization mode,
synchronization cycle period, heartbeat, and producer time.

B Communication Baud rate: The communication efficiency is improved as the Baud rate increases.
However, the communication distance decreases as the Baud rate increases. Normally, the Baud rate
is set to 500 Kbits/s.

B Synchronization mode: Enable Sync Producing must be selected. Otherwise, the function block
cannot work.

B Synchronization cycle period: If only CANopen axis is available, it is recommended that you set the
period to 4 ms, set the number of slaves to 3, and set the size of PDO configurations sent and received
to less than eight bytes. It is recommended that the cycle period be equal to the CANopen task scan
cycle period.

B Heartbeat: The master sends heartbeat frames at intervals of producer time so that slaves can check
whether the master is disconnected. The function must be used with slaves. Some slaves do not have
the heartbeat check function, which is not required by default.

B Producer time: The master sends heartbeat frames to slaves at intervals of preset producer time. The
producer time is 300 ms by default and takes effect when Enable Heartbeat is selected.

Devices > % X | g€ Network Configuration [ canoPEN x
=4[] Uniitled18 v
= Device (AME00-CPU160STRTH) | CANOpen Master Network Management
@ Device Diagnosis - Node ID: 127 < [ checkand fixconfiguration | [ Stopped on failure
CANopenMaster /O Mapping

=@ Network Configuration

I—— ()

£ LocalBus Config [£] No access ta SDO,NMT When program is running cn“
=2 pLC Logic Information

=} Application
) Library Manager Pollingof optional slaves NMT Start All(if possible)

1)) pLC_PRG (RG) B
¥ne Heartbeat
=-[# Task Configuration .
] gl [ Enable Sync Producing @ [] Enable Heartbeat Producing @

=52 canoPeEN

Autostart CANopenManager Start Slave

B0 : .
& CANOpen Task COBID:  16% Node I3 T
=3 MairTask ‘
o cydl : [100000 .
= yele Period{us): : . o0
& pLc_PRG Producer Time(ms):

"2 SoftMotion General Axis Pool window Length{us): |0
. HIGH_SPEED_IO (High Speed 10 Module)

Enable Sync Consuming
B canopen (Canopen Master)

1- CANopen master station; 2 - Baud rate; 3 - Synchronize the master station; 4 - Synchronization cycle period;

5- Enable heartbeat as necessary.

Figure 6-29 CANopen master configuration

2 Slave Configuration
Major configuration items for a slave include node ID, heartbeat, producer time, PDO synchronization
mode, and synchronization object dictionary. For details, see Figure 6-30, Figure 6-31, and Figure 6-32.

B Node ID: Also called the station number, it is a basic parameter for slave communication. It should be
consistent with the physical station number.

B Heartbeat: The slave sends heartbeat frames to specified stations so that other stations can monitor
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its communication status. Enable Heartbeat is selected by default.

Producer time: The slave sends heartbeat frames to specified stations at intervals of preset producer
time. The producer time is 1000 ms by default and takes effect when Enable Heartbeat is selected.

PDO synchronization mode: The asynchronous mode is selected by default. You need to change it to
the cyclic synchronization mode.

PDO dictionary configuration: The PDO dictionary ensures that slaves exchange data with the master
every bus cycle. The more PDOs, the more efficient slaves exchange data with the master. However,
the more PDOs, the more the bus load. Excessive PDOs may delay bus data transmission and even
cause disconnection. Select 16#607A and 16#6040 for PDO receiving. Select 16#6064 or 16#6063
and 16#6041 for PDO sending. In this way, the load demand can be met.

General

Node ID: @ SDoichanet {0/ adive)

Slave Parameter Configuration

Receive PDO cn" N
Enable Expert Settings [] option Device 2Oz

Send PDO [] Create all SDOs [7] NO Tnitialisation

Service Data Object [] Enable Sync Produding [7] Factory Settings sub:002 - Restore communication related parameters

Debug Error Control

Enable Nodeguarding @ [¥] Enable Heartbeat
e e g Guard Time{ms): 10 7 Pdeu[Er'ﬁmE(ms@ 1000 =

Status Life Time Factor: :

@ ‘[ Change Heartbeat Consumer Properties{0f5 active) ] |

Information

-
Enable Emergency | Heartbeat Properties @
Emergency COB-ID:

Enable FodeID of guarded Node Heartbeat Time (ms)

Checks At Startup
[] Check vendor ID

oooo

\

1-Node ID; 2 - Enable heartbeat; 3 - Heartbeat cycle; 4 - Heartbeat consumer properties

Figure 6-30 CANopen slave parameter setting

Send PDO
Name Index Subindex Bitlength COB-ID
+-[Z]fu]1. transmit PDO parameter 16£1300 16#00 165181
—E@Z. transmit FD0 parameter | @ 16#1801 16#00 16#281
I Esteteword @ 1626041 16200 16
[7] E#lModes of operation display 16%6061 16200 8
+-|[poo[3. transmit FDO parameter 16%1302 16#00 16%331
+-[Jpula. transmit PDO parameter 16%1303 16500 16%431
Send PDO Properties PY
COB-ID: 164 (281 | &1
180 - 57F, 681 - BIF
Transmission Type: ‘ [Asynchronous—]]evice Profile Specifiec(Type 255) V] ‘ @
Humber Of Symes: 1
Irhibit Time (e 100us): O o
Event Time(x lms): 0 =

1- Double click to set PDO sending from slave stations; 2 - Send the PDO dictionary; 3 - Set the synchronization cycle

for sending PDOs from slave stations.

Figure 6-31 Configuration for CANopen slave sending PDOs
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Receive PDO

Mame Index Subindex Bitlength COB-ID
+-[/|[Fu]l. receive PD0 parameter 16#1400 1600 165201
—I_D_Pnn 2. receive FD0 parameter | @ 16#1401 16#00 16#301

|: Controlword | @ 16#6040 16#00 16

[ Emodes of operation 1626060 16200 B
+ [|[u|3. receive PDO parameter 1631402 16300 162401
+-[|[Fw]4. receive PD0 parameter 161403 16#00 16#501

Receive PDO Properties

COE-ID:

Transmission Type:

Humber 0Of Symcs:

Event Time(x Ims):

164 501

180 - STF, 831 - EDF

[Asymehronons-Device Profile Specific (Type 255) v]| @

1

Inhibit Time (x 100us):

o

0K

Cancel

Figure 6-32 Configuration for CANopen slave receiving PDOs

3 Axis Configuration

| General
Scaling/Mapping
SM_Drive_CANopen: I/0 Mapping
Status

Information

General

for PDO receiving by slave stations.

Axis type and Limits
Software limits

ScalingfMapping

SM_Drive_CANopen: /O Mapping

Status

Information

[ vitual made
[T Activate Magative[u]: 0.0

) Modula Positive[u]: 1000.0

@ Software error reaction
Deceleration[ufs2]: 0
[] Decelerate Identification
Max.distance[u]: 0 s
Scaling

[] Invert direction
16100000 increases<=>motor turns 1
1 motor turns<=>Gear output turns 1
1 Gear output turns<=>Units in application 1

EtherCAT axis.

Figure 6-33 CANopen axis configuration

1-Double click to set PDO receiving by slave stations; 2 - Receive the PDO dictionary; 3 - Set the synchronization cycle

@) Trapozoid

Quadratic

Quadratic{smooth)

@

1- Set it to the linear mode; 2 - Set the parameters based on the drive-encoder pulse zoom ratio. For details, see the
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6.3.4 CANopen 402 Error Diagnosis

Online Diagnosis

The system displays the last function block error or system error so that the error type can be diagnosed

quickly.
Online
Variable Set Value Actual Value Status: SMC_AXIS_STATE.power_off
0.00 0.00
Velodty 0.00 0.00  \communication: |Driver initialize {20)
Acceleration 0.00 0.00
Torgue 0.00 0.00
Errors
Axis Errar:

FB Errar:

SMC_ERROR.SMC_MNO_ERROR.

@ UiDriverInterfaceError:

strDriverInterfaceError:

@

1-ErrorID; 2 - Error description

Figure 6-34 Online CANopen axis diagnosis
The following table lists error IDs and descriptions.

Error ID Enumerated Value Description
0 NO_ERROR No error
1 DI_GENERAL_COMMUNICATION_ERROR Axis communication error
2 DI_AXIS_ERROR Drive axis error
21 WRONG_OPMODE Incorrect operation mode
33 AXIS_IN_ERRORSTOP Axis in ErrorStop state
34 AXIS_NOT_READY_FOR_MOTION Axis not ready for motion
35 MA_MR_MODULO_ACT_POS_NOT_MAPPED Reserved
36 MV_INVALID_VELACCDEC_VALUES Invalid speed or acceleration/deceleration
80 RAG_ERROR_DURING_STARTUP Reserved
81 RAG_ERROR_WRITING_COMSTATE Reserved
82 RAG_ERROR_READING_COMSTATE Reserved
90 CGR_ZERO_VALUES Reserved
91 CGR_AXIS_POWERED Reserved
93 CGR_MODULOPERIOD_NOT_INTEGRAL Reserved
94 CGR_MOVEMENTTYPE_INVALID Reserved
95 CGR_MODULOPERIOD_NON_POSITIVE Reserved
96 CGR_MODULOPERIOD_TOO_SMALL Reserved
97 CGR_MODULOPERIOD_TOO_LARGE Reserved
120 R_NO_ERROR_TO_RESET No error to reset
121 R_DRIVE_DOESNT_ANSWER No answer
122 R_ERROR_NOT_RESETTABLE Error not resettable
123 R_DRIVE_DOESNT_ANSWER_IN_TIME Reserved
130 RP_PARAM_UNKNOWN Read parameter error
131 RP_REQUESTING_ERROR Communication request error
132 RP_RCV_PARAM_CONVERSION_ERROR Reserved
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Error ID

Enumerated Value

Description

133

RP_LOCAL_PARAM_NOT_DONE_IMMEDIATELY

Reserved

134

RP_CANNOT_SEND_MSG

Unable to send messages

140

WP_PARAM_INVALID

Write parameter error

141

WP_SENDING_ERROR

Sending error

142

WP_TMT_PARAM_CONVERSION_ERROR

Reserved

143

WP_LOCAL_PARAM_NOT_DONE_IMMEDIATELY

Reserved

144

WP_CANNOT_SEND_MSG

Unable to send messages

170

H_AXIS_WASNT_STANDSTILL

Axis in Standstill state for homing

183

MS_AXIS_IN_ERRORSTOP

ErrorStop state not allowed for the mc_stop function
block

184

MS_AXIS_IN_STOPPING

Stopping state not allowed for the mc_stop function
block

10,000

TIMEOUT_CHANGING_OPMODE

Mode switching timeout

10001 | INTERNAL_UNKNOWN_CMD Reserved
10002 | CANNOT_START_MOVEMENT Reserved
10003 | CANNOT_START_HOMING Reserved
10004 | STOP_ALREADY_ACTIVE Reserved
10005 | POWER_ALREADY_ACTIVE Reserved

10006

SMC_DI_VOLTAGE_DISABLED

Axis motion process interrupt enabled

Log Diagnosis

System program running errors can be logged for a period of time. You can locate the process of program
error occurrence based on logs, in which error date, time, drive axis, function block, and error ID are

recorded.

As shown in the following figure, the error occurred at 09:09:24 on 2017.9.20, the drive number is 4, the
function block is Axis_CO, and the error message is "DI_GENERAL_COMMUNICATION_ERROR". According
to the preceding error table, the axis error is a communication error.

Based on the log, you can determine that a communication error occurred and then the absolute

positioning function block reported the error.
Devices > B X || 3£ MNetworkcConfiguration [ canopen [ 15620 & Mis_CO Device X
S Untited 18 =3
N ﬂi@ Communication Settings Offline-logging  []UTCTime
O Devie Diagosis J— < Refiesh || &' 27 | X [0 3 warning [@ 1 error [(£) 0 exception [ @ 403 information | © 93 éebug messaze All companents - | Logger: Default loggs
=% Network Configuration Severity Time Description Component
K catiopen confy Backup and Restore ] 14.11.2018 13:42:08 =*=EVT_Logout received: App=Application **= Cmpislo
2 Locakus Confi ] 14.11.2018 13:41:58 ==<EVT_Logn received: App=Application *** IoDrvardwareConfig
= Bl Pciogc les ] 14.11.2018 13:41:58 === EVT Login received: App=Appication *** CmphisTo
=G} Application PLC Settings ] 14.11.2018 13:41:52 === EVT Logout recelved: App=Application *** ToDrvHardwareConfig
i wirery vanager (] 14,11.2018 13:41:52 == EVT_Logout received: App=Application === CmpHisla
] prc_pra (ro) PLC Shell [ 14.11.2018 13:41:48 Tnit saves error: possbly slave missng or no communication at 2l 10055 | @
= (B8 Task Confguration [) 14.11.2018 13:41:36 CopapiMstDebug: brosdesst_start_slave success ToDrvCANopenMaster
= & canopen i B 14.11.2018 13:41:36 CopApivistDebug: node (1} offine ToDrvCANopenMaster
&) canopen Task Log @ [:] 14,11.2018 13:41:35 Preparation successfull <1005>
= & vantask L] 14.11.2018 13:41:35 Netwarkadapter opened <1005>
8] pie e System Setting ] 14.11.2018 13:41:35 AMBO0D_LOG Set AM600 to RUN, IoDrvHardwareConfig
% Sofittion General vis ool [} 14,11,2018 13:41:35 ***EVT_StateChanged received: App=Application *** IoDrvHardwareConfig
Bl 1 SPEED 10 (igh Soesd 10 Medkie) e [ 14112015 13:41:35 ***H5io EVT_StateChanged received: App=Applcation *** Cmprslo
= Wl canopen (Cancpen Master) Task Deployment ] 14,11,2018 13:41:35 It Shared Memory Successful <1005>
= 15520 tcanopen slave) ] 14.11.2018 13:41:35 =*%EVT_StartDone received: App=Application == ToDrvHardwareConfig
7 s 0O (a4 €0) Status ] 14.11.2018 13:41:35 === Hi5io EVT_StartDone received: App=Appication === CrmpHslo
[} 14.11,2018 13:41:35 ***EVT_StateChanged received: App=Application *** IoDrvHardwareConfig

1-Login; 2 - Log; 3 - Error date, time, and content

Figure 6-35 CANopen axis log diagnosis
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6.3.5 Precautions

1 When used with Inovance 1S620P (MCU version earlier than 11.0):

For an I1S620P-CO object dictionary, none of the target speed (16#60FF) in profile speed mode, speed

in profile position mode (16#6081), acceleration (16#6083) in profile position mode, and deceleration
(16#6084) in profile position mode is in the unit of pulses. However, all input motion parameters of PLC
function blocks are in the unit of pulses. Therefore, conversion is required.

The following figure shows the absolute positioning function block. The axis zoom ratio (facter) is
1:1048576. The target position assigned by the PLC to the servo is 500 units multiplied by facter (object
dictionary 16#607A). The speed, acceleration, and deceleration are 1048.576 (0.001 X facter = 1048.576).

MC Movelbsclute CO_1

MC Mowelbsclute CO
Lxis HC 5 —Snxis - " Dene —ENGE—
R — Exccute Busy =
position 500 Position Commandiborted =~
wel[ o.o01  —Velocity Errcr = PEEUE
acc[_o.o01  |—|Rcceleration ErrorID —
dec[ _o.o01  |—|Deceleration

Figure 6-36 CANopen absolute positioning function block
Why are speed and acceleration values so small? Actually the preset values for the function block are
large because the speed and acceleration for an 1IS620P-CO model are in the unit of rpm and rpm/ms,
respectively. For the servo, the speed and acceleration/deceleration are set to 1,048 rpm (decimal places
discarded) and 1,048 rpm/s (decimal places discarded), respectively. However, standard speed and
acceleration/deceleration units are pulses/s and pulses/s’, respectively. Therefore, convert units during
use.

00h | Profile velocity RW YES Uint32 |RPM 0to (232-1) 100
6083h | 00h | Profile acceleration RW YES Uint32 | RPM/ms 0to (232-1) 100
6084h | 00h | Profile deceleration RW YES Uint32 |RPM/ms 0to (232-1) 100

Figure 6-37 1S620P-CO speed and acceleration/deceleration units

2 When used with Kinco FM8660:

If a Kinco drive is switched to another working mode during motion, the control mode is normal but the
feedback mode is abnormal. As a result, the MC_Stop_CO function block cannot work.

Do not switch the mode if a Kinco drive is not enabled. Otherwise, the MC_Power_CO function block
cannot work. It switches from the current control mode to the profile position control mode. When the
device fails in profile speed mode, the device is disconnected. If the device is reset and re-enabled, the
axis automatically runs again at the target speed previously set. To avoid this problem, we have processed
the function block as described above. Therefore, the function block cannot be used with a Kinco drive.

6.4 EtherCAT Remote Counting

Function overview: The EtherCAT slave module with a high-speed input port has counting, sampling,
comparison output, touch probe, and other functions. The maximum frequency of sampling and output is
200 kHz. The maximum frequency of high-speed interrupts is 3 kHz.

Library name: loDrvEtherCATEncoder (applicable to V1.0.5.0 and later versions)
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6.4.1 HC_Counter_ETC

1) Instruction Format

Graphic Expression

HC_Counter_ETC
—Counter CounterValuef
—Enahle Frequency -
Directionf-
validf
Busyf-
Errorg-
ErrorlDf-
Instruction Name ST expression
HC_Counter ETC(
Counter:= ,
Enable:= ,
CounterValue=> ,
Frequency=> ,
HC_Counter_ETC Count.er
enabling Direction=> ,
valid=> ,
Busy=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
I/O Variable Name Data Type Valid Range | Initial Value Description
Remote AXIS_REF AXIS_REF_ENCODER_ETC
Counter - N/A N/A
counter ENCODER_ETC Counter variable
B Inputvariable
Input Variable Name Data Type Valid Range | Initial Value Description
Triggered by level) TRUE: Enables
Enable Enabled | BOOL [FALSETRUE] | FALSE (Triggered by level)
the counter.
B Outputvariable
Output Variable Name Data Type Valid Range | Initial Value Description
-1.7E 308 Indicates th t t
Countervalue | Count LREAL ( © 0.0 ndicates the current count,
1.7E 308) converted from count pulses.
Indicates the frequency of collected
Frequency Frequency | UDINT [0,2732) 0 q y
pulses.
Indicates
Direction the COUNTER_DIR | [-1,1] -1 Indicates the counting direction.
direction.
Enabled Indicates that the counter is
Valid BOOL [FALSETRUE] | FALSE ! untert
state enabled.
Execution Executes the counter enablin
Busy XECUHON | pooL [FALSETRUE] | FALSE xeeu . ne
flag command.
TRUE indicates that
Error Errorflag | BOOL [FALSETRUE] | FALSE FRUE Indicates that an erroroceurs
inside the function block.
COUNTER COUNTER Indicates the error ID (see
E 1D E ID - N/A -
ror ror ERROR / NO_ERROR | COUNTER_ERROR for details).
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3) Function

B The function block is used for remote counter enabling, counting, frequency measurement, and
counting direction output.

4) Sequence Diagram

Valid ]
Busy | |_|

|
Error !

cravie | || |

5) Error Description

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help

document, and find error causes.

Error ID Enumerated Value Description
0x00 | COUNTER_NO_ERROR No error occurs.
0x01 | COUNTER_ERROR_ECT_COMMUNICATION ETC communication fails.
0x02 | COUNTER_ERROR_PV_PRESETVALUE_EXCEED The preset value is out of range.
0x03 | COUNTER_ERROR_CP_COMPARE_VAULE_INVALID The comparison value is improperly set.
0x04 | COUNTER_ERROR_FILT_PARAM_EXCEED The filter coefficient is out of range.

The presetting function is not configured for

0x10 COUNTER_ERROR_PV_DI_CONFIGURE_ERROR .
the DI terminal.

0x11 The counter is zeroed, not in use.

The touch probe is not configured for the DI

0x12 COUNTER_ERROR_TP_DI_CONFIGURE_ERROR .
terminal.

The coincident output function is not

0x30 | COUNTER_ERROR_CP_DO_CONFIGURE_ERROR . .
configured for the DO output terminal.

0x50 | COUNTER_ERROR_INPUT_PUSLE_FREQUENCY_TOO_HIGH | The input frequency is greater than 202 kHz.

0x51 | COUNTER_ERROR_OVERFLOW The count overflows.
0x52 | COUNTER_ERROR_UNDERFLOW The count underflows.
0x1001 | COUNTER_ERROR_PV_TYPE_INVALID The preset type is out of range.
0x1002 | COUNTER_ERROR_DISABLE The counter is disabled.
0x1003 | COUNTER_ERROR_TP_PARAM_INVALID Touch probe parameters are invalid.
0x1004 | COUNTER_ERROR_CP_PARAM_INVALID Comparison channel parameters are invalid.
0x1005 | COUNTER_ERROR_R_NO_ERROR_CLEAR No errors are cleared.
0x1006 | COUNTER_ERROR_R_ERROR_CANNOT_RESET Errors cannot be cleared.
0x1100 | COUNTER_ERROR_PARAM_NO_PDO_MAPPING No PDOs are configured for the instruction.
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6.4.2 HC_SetCompare_ETC

1) Instruction Format

Graphic Expression

Counter

HC_SetCompare_ETC

Dong|

:Execute Busy:
—Abart CommandAbortedf—
—Channel Errorf—
—|CompareValue ErrorIDF—
—ImRefreshCycle
Instruction Name ST expression
HC_SetCompare ETC (
Counter:= ,
Execute:= ,
Abort:= ,
Coincident Channel:= ,
output CompareValue:= ,
HC_SetCompare_ETC function for
ImRefreshCycle:= ,
aremote
counter Done=>,
Busy=> ,
CommandAborted=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
1/0 Variable Name Data Type Valid Range Initial Value Description
AXIS_REF AXIS_REF_ENCODER_ETC
Counter Counter N N/A N/A
ENCODER_ETC Counter variable
B Inputvariable
Input Variable Name Data Type Valid Range Initial Value Description
(Triggered by edges) Indicates
Execute Enabled BOOL [FALSE,TRUE] FALSE the switch used to execute
coincident functions.
Tri TRUE: A
Abort Abort BOOL [FALSETRUE] | FALSE (Triggered by level) TRUE: Aborts
the function block execution.
. Selects a comparison channel
Comparison .
Channel BYTE [1,2] 1 for the counter (two comparison
channel .
channels available).
. Indicates a comparison value,
Comparison -1.7TE 308, 1.7E
CompareValue parl LREAL ( ’ 0.0 which is a floating point (unit:
value 308) .
unit).
Indicates the hold time for
output port enabling, in the
Output hold . .
ImRefreshCycle time UINT (0,2732) 1000 minimum unit of 100 ps.
The default value is 1000 (1000 X
100 ps =100 ms).
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B Outputvariable

Output Variable Name Data Type Valid Range Initial Value Description
Coincident The count pulse reaches the
Done function BOOL [FALSE,TRUE] FALSE preset comparison value, and
completed the output hold time runs out.
A Indi he A
Commandaborted | 24| goor [FALSE,TRUE] FALSE ndicates the Aborted state
state (Abort =TURE).
E ti
Busy ﬂ);egcu fon BOOL [FALSE,TRUE] FALSE Executes coincident functions.
TRUE indicates that an error
Error Error flag BOOL [FALSE,TRUE] FALSE occurs inside the function
block.
COUNTER COUNTER_ | Indicates the error ID (see
E ID E ID ~ | N/A -
fror ror ERROR / NO_ERROR | COUNTER_ERROR for details).
3) Function

B When the current count of the remote counter is equal to the preset comparison value, the function
block triggers a hardware high-speed output port and holds it for a period of time.

B The coincident output function is executed by a single trigger. When Done is TRUE, the coincident
function is completed. To continue using the comparison function, trigger the execution again.

B Confirm attributes of counter coincident output points configured in development software.

4) Sequence Diagram

CommandAborted

5) Error Description

Execute J

Abort

Done

Busy

Error

l

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help

document, and find error causes.
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1) Instruction Format

6.4.3 HC_Presetvalue_ETC

Graphic Expression

Counter

HC_PresetValue_ETC

Done|

:Execute Busy :
—{abort CommandAborted—
—{TriggerType Errorf—
—Prezetvalus ErrorlDf—
Instruction Name ST expression
HC_PresetValue ETC(
Counter:= ,
Execute:= ,
Abort:= ,
TriggerType:= ,
HC_PresetValue_ETC Counte_r PresetValue:= ,
presetting
Done=> ,
Busy=> ,
CommandAborted=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
1/O Variable Name Data Type Valid Range Initial Value Description
Remote AXIS_REF_ AXIS_REF_ENCODER_ETC
Counter ENCODER_ | N/A N/A )
counter Counter variable
ETC
B Inputvariable
Input Variable Name Data Type Valid Range Initial Value Description
(Triggered by edges) Indicates
Execute Enabled BOOL [FALSE,TRUE] FALSE the switch used to execute the
presetting function.
Triggered by level) TRUE: Aborts
Abort Abort BOOL [FALSE,TRUE] FALSE (Trigg . ylevel .
the function block execution.
Internal trigger: 0x01
DI trigger: 0x02
Combination of internal and DI
triggers: 0x03
Z-phase trigger: 0x04
. Trigger P 'eger: X
TriggerType type BYTE (1,7] 1 Combination of internal and
Z-phase triggers: 0x05
Combination of DI and Z-phase
triggers: 0x06
Combination of internal, DI, and
Z-phase triggers: 0x07
Preset Indicates th tval fth
Presetvalue | ¢ LREAL (-1.7E 308, 1.7E 308) | 0.0 ndicates the preset vatue ofthe
value counter.
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B Outputvariable

Output Variable Name Data Type Valid Range Initial Value Description
The count pulse reaches
Preset the preset comparison
Done successful | BOOL [FALSETRUE] | FALSE P P
value, and the output
state .
hold time runs out.
A Indi he A
Commandaborted | ~2°"4 | goor [FALSE,TRUE] | FALSE ndicates the Aborted
state state (Abort = TURE).
Executi Executes th t
Busy xecution 1 gooL [FALSETRUE] | FALSE xecutes the counter
flag presetting command.
TRUE indicates that an
Error Error flag BOOL [FALSE,TRUE] | FALSE error occurs inside the
function block.
COUNTER_ Indicates the error ID
ErrorID Error ID COUNTER_ERROR | N/A (see COUNTER_ERROR
NO_ERROR .
for details).
3) Function
B The function block is used to preset the remote counter. Seven presetting modes are available.
When a combination of more than two triggers is selected, the counter is preset provided that any
of conditions in the combination is met. The Done signal is output after the counter is preset. The
presetting function block is executed by a single rising edge trigger.
4) Sequence Diagram
! | !
I | I
Execute J | I_, | I_, [ A
| |
Abort ‘ 1 | I_
| | |
Done j i 1 1
|
| |
CommandAborted ‘
| \
Busy ! 1
| | |
Error 1 | L
5) Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help

document, and find error causes.
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6.4.4 HC_TouchProbe_ETC

1) Instruction Format

Graphic Expression

HC_TouchProbe_ETC
—Counter Daonef—
—{Execute Busyp—
—{Abort CommandAbortedf—
—Probeld Errarp—
—ProbeType ErrorlDp—
—]{EdgeType PositionPos —
—{InputType PositionMegf—
—{TriggerType TimePosf—
TimeNegp—
CycleCountt—
Instruction Name ST expression
HC_TouchProbe ETC (
Counter:= ,
Execute:= ,
Abort:= ,
ProbelId:= ,
ProbeType:= ,
EdgeType:= ,
InputType:= ,
TriggerType:= ,
Counter
HC_TouchProbe_ETC Done=> ,
touch probe
Busy=> ,

CommandAborted=> ,
Error=> ,
ErrorID=> ,
PositionPos=> ,
PositionNeg=> ,
TimePos=> ,

TimeNeg=> ,

CycleCount=> ) ;

2) Relevant Variables

B |/Ovariable

I/0 Variable Name Data Type Valid Range Initial Value Description
R AXIS REF AXIS_REF_ENCODER_ETC
Counter emote S_REF_ N/A N/A
counter ENCODER_ETC Counter variable
B Inputvariable
Input Variable Name Data Type Valid Range Initial Value Description
(Triggered by edges) Indicates
Execute Enabled BOOL [FALSE,TRUE] | FALSE the switch used to execute
the presetting function.
(Triggered by level) TRUE:
Abort Abort BOOL [FALSE,TRUE] | FALSE Aborts the function block
execution.
Touch Indicates the touch probe
Probeld WORD [1,2] 1 ID (only two touch probes
probe ID )
available).
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Input Variable Name Data Type Valid Range Initial Value Description
Touch TOUCH Indicates the touch probe
ProbeT - N/A PositionLatch
robelype probe type | PROBE_TYPE / osttontate type: time or position.
TOUCH_ L Indicates the edge type: rising
EdgeT E N/A R E
dgeType dgetype PROBE_EDGE / isingEdge edge or falling edge.
InputType Hfa\rdware TOUCH_ N/A Digtallnput Indicates afn external tr‘igger:
trigger type | PROBE_INPUT Z-phase trigger or DI trigger.
Trigger TOUCH_ Indicates the trigger type:
TriggerType mogdge PROBE_ N/A TrigSingle continuous trigger or single
TRIGGER trigger.
B Outputvariable
Output Variable Name Data Type Valid Range Initial Value Description
Touch
Cr)cl)the Indicates that the touch
Done P . BOOL [FALSE,TRUE] FALSE probe function execution
execution
ends.
status
Al Indi he A
Commandaborted | 2074 gooL [FALSETRUE] | FALSE ndicates the Aborted state
state (Abort =TURE).
E i E h h
Busy xecution BOOL [FALSETRUE] FALSE xecute t e‘cou nter touc
flag probe function.
TRUE indicates that an error
Error Error flag BOOL [FALSE,TRUE] FALSE occurs inside the function
block.
Indicates the error ID (see
COUNTER_ COUNTER_
ErrorlD Error ID ERROR N/A NO_ERROR COUNTER_ERRORfor
details).
Rising . .
-1.7E 1.7E | h
PositionPos edge latch | LREAL ( 308, 0.0 ndlcates.t' € rlsmg edge
. 308) latch position (unit: unit).
position
Falling (-1.7E 308, 1.7E Indicates the falling edge
PositionNeg edge latch | LREAL TES98LE o0 e aing ecs
. 308) latch position (unit: unit).
position
TimePos Rising‘edge LINT 0,2163) 0 IndicaFes the r.ising edge
latch time latch time (unit: ns).
Falling
Indicates the falling ed
TimeNeg edge latch | LINT [0,2763) 0 ndicates the fating edge
. latch time (unit: ns).
time
Indicates a valid touch probe
Touch countin continuous trigger
probe mode. The CycleCount value
CycleC t WORD 0,2 0
ycletoun check [0.2] is increased when the touch
count probe is triggered. It varies
between 0 to 2 cyclically.
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3) Function

B The function block is used for touch probes of the remote counter. Two touch probes are supported,
both of which can be triggered in single or continuous mode.

B The position touch probe and time touch probe can be used simultaneously. When using the touch
probe function, check the configuration of counter touch probe attributes and PDO mapping. If they
are improperly configured, when the function block is triggered (Execute), Error is set to TRUE. You
can query the error table (COUNTER_ERROR) through the error ID (ErrorID).

4) Sequence Diagram

Execute J

]

Abort L

Done | | |
CommandAborted } ‘

o 1 L

Error } m } }

5) Error Description

When an error occurs, locate the error corresponding to ErrorlD in COUNTER_ERROR through the help
document, and find error causes.

6.4.5 HC_Reset_ETC

1) Instruction Format

Graphic Expression

HC_Reset_ETC
—Counter Donef—
—{Execute Busyf—
Errorf—
ErrorlDf—
Instruction Name ST expression
HC_Reset ETC(
Counter:= ,
Execute:= ,
Counter
HC_Reset_ETC unt Done=> ,
resetting
Busy=> ,
Error=> ,
ErrorID=> );;
2) Relevant Variables
B |/Ovariable
I/O Variable Name Data Type Valid Range | Initial Value Description
Remote AXIS_REF_ENCODER_ETC
Counter AXIS_REF_ENCODER_ETC | N/A N/A .
counter Counter variable
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B Input Variable

Input Variable Name Data Type Valid Range Initial Value Description
Tri d by ed Indicat:
Execute Enabled BOOL [FALSE,TRUE] | FALSE (Triggered by edges) Indicates
the counter reset switch.

B Outputvariable

Output Variable Name Data Type Valid Range Initial Value Description
R Indi hat th
Done eset BOOL [FALSETRUE] | FALSE ndicates that the reset
complete state function execution ends.
TRUE indicates that th t
Busy Execution flag | BOOL [FALSETRUE] | FALSE indicates that the rese
command is being executed.
TRUE indicates that an error
Error Error flag BOOL [FALSE,TRUE] | FALSE occurs inside the function
block.
Indicates the error ID (see
COUNTER_ COUNTER_
ErrorlD Error ID ERROR N/A NO_ERROR COUNTER_ERROR for
details).
3) Function

The function block is used to reset the remote counter if faults or errors occur.

If the counter fails, execute the HC_Reset_ETC instruction to clear the fault. If the faults cannot be
cleared, power off and then restart the counting module.

B Ifan error occurs on the function block, set Execute from TRUE to FALSE to clear the error flag.

4) Sequence Diagram

Execute |

Done

Busy

Error \

5)  Error Description

When an error occurs, locate the error corresponding to ErrorID in COUNTER_ERROR through the help
document, and find error causes.

6.5 Process Library

Function overview: Based on PLCopen function blocks, the function block integrates special processes,
including Modbus floating point reconstitution, anisotropic bilateral polishing, anchor electronic cam,
intelligent temperature control, auto-tuning PID, switching, and flying shear.

For more information, contact our technicians or visit our website (http://www.inovance.com/).

6.6 Others

To optimize our products, we provide practical function blocks, for example, bus reset and position saving
function blocks.

Note: In the library manager, you can add CmpHCBasic.libaray to the project to use all function blocks
described in the section.
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6.6.1 MC_Jog_HC

1) Instruction Format

Graphic Expression
MC_Jog_HC
—AXiS Busyp—
—Reset CommandAbortedf—
—JogForward Errorf—
—JogBackward ErrorIDp—
—Velocity
—Acceleration
—Deceleration
—Jerk
Instruction Name ST expression
MC Jog HC(
Axis:= ,
Reset:= ,
JogForward:= ,
JogBackward:= ,
Velocity:= ,
MC_Jog_HC éiij?nCUon Acceleration:= ,
Deceleration:= ,
Jerk:= ,
Busy=> ,
CommandAborted=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
I/O Variable Name Data Type Valid Range | Initial Value Description
Axis Axis AXIS_REF_SM3 N/A N/A AXIS_REF_SM3 variable
B Inputvariable
Input Variable Name Data Type Valid Range | Initial Value Description
(Triggered by edges) It is set to
TRUE when th ion fi i
Reset Reset BOOL [FALSETRUE] | FALSE UE when the motion function
cannot be used. The function
block can be used.
Triggered by level) Indicates a
JogForward | JOG+ BOOL [FALSETRUE] | FALSE (Triggered by level) Indic
jogin the forward direction.
Triggered by level) Indicates a
JogBackward | JOG- BOOL [FALSETRUE] | FALSE (Triggered by level) Indi
jogin the reverse direction.
Indicates th d it: unit
Velocity Speed LREAL (0,1.7E308) | 0.0 Sr; icates the speed (unit: unit/
Indicates th lerati it:
Acceleration Acceleration | LREAL (0,1.7E 308) 0.0 : .|ca2es e acceleration (uni
unit/s?).
Indicates the decelerati it:
Deceleration Deceleration | LREAL (0,1.7E 308) 0.0 n.lcazes e deceleration (uni
unit/s?).
Jerk Jerk LREAL (0,1.7E 308) 0.0 Indicates the jerk (unit: unit/s®).
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B Outputvariable

Output Variable Name Data Type Valid Range | Initial Value Description

When JogForward or
JogBackward is set to TRUE,
Execution Busy is set to TRUE. Otherwise,
Busy flag BOOL [FALSE,TRUE] | FALSE the axis slowly stops by

deceleration. When the axis state
machine is in Standstill state,
Busy is set to FALSE.

TRUE indicates that the function
CommandAborted | Abort flag BOOL [FALSE,TRUE] | FALSE block is aborted by another
function block.

TRUE indicates that an error

Error Error flag BOOL [FALSE,TRUE] | FALSE occurs inside the function block.

Indicates the error ID (see SMC_

ErrorlD Error ID SMC_ERROR | N/A NO_ERROR .
- / - ERROR for details).

3) Function
Similar to MC_Jog, the function block is used to control axis jog in the forward or reverse direction.

When hardware limit is enabled in the process of stop by deceleration and the axis cannot jog, trigger
Reset so that the axis can jog.

4) Sequence Diagram

JogForward J

JogBackward |
Reset :
Busy ﬂ I—l m
CommandAborted I_I i

|
|
Error !

5) Error Description

When an error occurs, locate the error corresponding to ErrorID in SMC_ERROR through the help
document, and find error causes.
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6.6.2 MC_ResetDrive

1) Instruction Format

Graphic Expression

MC_ResetDrive

—Axis Donef—
—ETC_Master Busyf—
—ETC_Slave Errorf—
—Execute ErrorlDf—
— TimeQut
—Mode

Instruction Name ST expression

MC_ResetDrive

Reset of a
single servo
slave

MC ResetDrive (

Axis:

ETC_Master:= ,
ETC Slave:= ,
Execute:= ,

TimeOut:= ,

Mode:

Done=> ,

Busy=> ,

Error

ErrorID=> );

=>’

’

’

2) Relevant Variables

Bl /O variable
1/0 Variable Name Data Type Valid Range | Initial Value Description
Axis Axis AXIS_REF_SM3 | N/A N/A AXIS_REF_SM3 variable
EtherCAT loDrvEtherCAT i he EtherCAT
ECT Master | AT oDrvEthercAT | N/A N/A oDrvEtherCAT variable, the EtherC
master master name
EtherCAT ETCSlave variable, the EtherCAT slave
ETC_Slave ETCSlave N/A N/A
slave name
B Inputvariable
Input Name Data Type Valid Range | Initial Value Description
Variable yp & P
Triggered by edges, it is invalid at
Execute Reset BOOL [FALSETRUE] | FALSE riggered by edges, itis inva
rising edges.
Indicates the timeout period for
communication state machine
switching (1000 scan cycles by
T ; default).
. imeou
TimeOut period WORD [0,2732-1] 1000 If state machine switching timed
out, the state machine automatically
returns to the Init state, and the
process (Init > Pre-op > SafeOP > OP)
starts again.
Reset 0 indicates quick reset. 1 indicates
Mode mode WORD [0,1] 1 normal reset (as the reset time is long,
prevent the error Er.15 during reset).
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B Outputvariable

Output Variable

Name

Data Type

Valid Range

Initial Value

Description

Done

Complete flag

BOOL

[FALSE,TRUE]

FALSE

Indicates the reset complete
flag (TRUE: Slave and axis

reset).

When the execution is
triggered, Busy is set to TRUE.
When the command is set to
FALSE, the variable remains in
TRUE state, and the function
block execution fails or
succeeds.

Busy Execution flag | BOOL [FALSE,TRUE] FALSE

TRUE indicates that an error
occurs inside the function
block.

Error Error flag BOOL [FALSE,TRUE] FALSE

Indicates the error ID (see

Error ID
rror SMC_ERROR for details).

ErrorID SMC_ERROR | N/A NO_ERROR

3) Function

B When asingle servo is disconnected from slaves (the first slave excluded), it can be connected to
networks and used.

B TimeOutindicates the number of scan cycles. The value is the timeout period multiplied by the
length of each scan cycle (ms).

B 1indicates normal reset. During reset, switch the axis to the security mode and wait 20 seconds to
avoid clock jitter caused by servo adjustment. 0 indicates quick reset. During reset, switch the axis to
security mode and directly reset the 402 state machine.

B [fthefirst slave is disconnected, the function block is inapplicable. You need to execute the global
function block ETHERCAT and trigger ETHERCAT.xReStart at a rising edge to restart the entire
network.

Example: Reset the slave IS620N_1 and master ETHERCAT where Axis_1 resides.

[= [ ETHERCAT (EtherCAT Master) |
=[] 15620N (I5620N_ECAT_v2.5.7)

o

MC_ResetDriwve 0

B axis (axis) \ MC_ResetDrive
™ qr L . P I

|- [ 15620M_1 (IS620N_ECAT_v2.5.7) L\ ol Axis 1 N e U=

W Axis 1 (Axd M| ETHERCAT —]ETC Master Buay [~

s 1 (pods) [T ISEZ0N_1 —- EIC Slave Error [~

= AM&0O0_RTU_ECTA (AM&00-RTU-ECTA) [ = rrorID

[l AMS00_0018ETP (AMS00 DO16 module) A Timetut

[T AMB00_1600END (AME00 DI16 module) —Mode

4) Sequence Diagram

Execute

Done i
Busy %
Error 3 i
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5)  Error Description

When an error occurs, locate the error corresponding to ErrorlD in SMC_ERROR through the help

document, and find error causes.

6.6.3 MC_ResetRemoteModule

1) Instruction Format

Graphic Expression
MC_ResetRemoteModule
—ETC_Slave Donep—
—{Execute Busyf—
—TimeQut Errarf—
ErrarlDp—
Instruction Name ST expression
MC ResetRemoteModule (
ETC_Slave:= ,
Execute:= ,
ResetOfa TimeOut:= ,
MC_ResetRemoteModule single ECT
Done=> ,
slave
Busy=> ,
Error=> ,
ErrorID=> );
2) Relevant Variables
B |/Ovariable
1/0 Variable Name Data Type | Valid Range | Initial Value Description
ETCSlave variable, the EtherCAT
ETC_Slave EtherCAT slave | ETCSlave N/A N/A
slave name
B Inputvariable
) Data . - .
Input Variable Name e Valid Range Initial Value Description
Triggered by edges, it is invalid at risin

Execute Reset BOOL | [FALSETRUE] | FALSE ggered by edges, itis invalid atrising

edges.
Indicates the timeout period for
communication state machine switching
. (1000 scan cycles by default).
. Timeout ] .

TimeOut period WORD [0,2732-1] 1000 If state machine switching timed out,
the state machine automatically returns
to the Init state, and the process (Init >
Pre-op > SafeOP > OP) starts again.
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B Outputvariable

Output Variable Name Data Type Valid Range Initial Value Description
C let Indicates th t let
Done OMPIELE | BooL [FALSE TRUE] FALSE ndicates the reset compiete
flag flag (TRUE: Slave reset).

When the execution is
triggered, Busy is set to
TRUE. When the execution

E ti
Busy ﬂ’;ecu " | BooL [FALSE,TRUE] FALSE command is set to FALSE,

& Busy remains in TRUE state
until the function block
execution fails or succeeds.
TRUE indicates that an error

Error Error flag | BOOL [FALSE,TRUE] FALSE occurs inside the function
block.
Indicates th ID
ErroriD ErrorID | SMC_ERROR | N/A NO_ERROR ndicates the error D (see

SMC_ERROR for details).

3) Function

B When asingle ECT is disconnected from slaves (the first slave excluded), it can be connected to
networks and used.

B TimeOutindicates the number of scan cycles. The value is the timeout period multiplied by the
length of each scan cycle (ms).

B [fthefirst slave is disconnected, the function block is inapplicable. You need to execute the global
function block ETHERCAT and trigger ETHERCAT.xReStart at a rising edge to restart the entire
network.

Example: Reset the ECT slave AM600_RTU_ECTA.

=[] ETHERCAT (FtherCAT Master)

= ﬂj 1S620M ([S620MN_ECAT _w2.5.7) 5 MC ResetRemoteModule 0
Bk axis (Axis) MC ResetRemoteModule
AMé ':I_RTU_E.CT:'__H ETC_Slave Done ——

= ﬁ I1S620M_1 (IS620N_ECAT v2.5.7)
H ® Axi ) | —|Execute Busy —
ods_1 (Ai) d__-f"'f) —{TimeCut Error —
] -
AMB00_RTU_ECTA (AMS00-RTU-ECTA)
ﬂj AMB00_D016ETP (AM&00 DO 16 module)
[ AMBO0 1600END (AMSO0 DI16 module)
4)  Sequence Diagram

ErrorlD —

Execute J '_: |

Done

|
|
m
Busy i
|
| |
Error 1 1

5)  Error Description

When an error occurs, locate the error corresponding to ErrorID in SMC_ERROR through the help
document, and find error causes.
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6.6.4 MC_PersistPosition

1) Instruction Format

Graphic Expression

MC_PersstPosition

—Axis bRasRinaR sstond
—PersistPositionSingleturn_Data bPositionStomd
—ibEnable bBeendary
— Thresthald bBusy
bErmo
EmoriD

Instruction Name ST expression

MC_PersistPosition

Retentive at
power failure

MC PersistPosition(
Axis:= ,
PersistPositionSingleturn Data:
bEnable:= ,
Thresthold:= ,

bPositionRestored=> ,

function
bPositionStored=> ,
block
bBoundary=> ,
bBusy=> ,
bError=> ,
eErrorID=> );
2) Relevant Variables
B /O variable
Valid Initial
1/0 Variable Name Data Type Description
/ ! yp Range Value e
AXIS_REF_SM3
Axis Axis AXIS_REF_SM3 N/A N/A T
variable
. . SMC3_ Structure variable
PersistPositionSingleturn_ | Structure . e .
) PersistPositionSingleturn_ | N/A N/A used to store axis
Data variable .
Data position data.
B Inputvariable
Input Variable Name Data Type Valid Range Initial Value Description
Tri . .
bEnable Enabled BOOL [FALSETRUE] | FALSE riggered by level, itis valid at
high level.
Threshold .
resho The axis moves after power-off.
for encoder When the distance is beyond
Threshold pulses during | UDINT 0,2/32-1] 164800000 Y
the threshold, the function
power-on/
block reports a recovery error.
power-off
B Outputvariable
Output Variable Name Data Type Valid Range | Initial Value Description
R TRUE indicates that
bPositionRestored | oo Y BOOL [FALSETRUE] | FALSE indicates thatrecovery
complete flag succeeds.
TRUE indicates that data i
bPositionStored | Saving flag BOOL [FALSETRUE] | FALSE — Indicates that data s
being saved.
TRUE indi hat th i
bBoundary Boundary flag | BOOL [FALSETRUE] | FALSE TRUE indicates that the axis
is at the boundary.
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Output Variable Name Data Type Valid Range | Initial Value Description

Busy Execution flag BOOL [FALSE,TRUE] | FALSE

When bEnable is triggered,
Busy is set to TRUE.

TRUE indicates that an error

Error Error flag BOOL [FALSE,TRUE] | FALSE occurs inside the function

block.

eErrorlD Error ID MC_ERROR N/A NO_ERROR

Indicates the error ID (see
MC_ERROR for details).

Function

The function block is used to save absolute upper and lower positions of a single absolute value servo
axis.

SMC3_PersistPositionSingleturn_Data indicates the data structure.

The threshold is important. When the PLC is powered off, the object dictionary 16#6064 (32-bit
position sent by the servo to the PLC) is saved in the flash memory. When bEnable is set to TRUE, the
system reads the actual position from the flash memory during startup. When the system bus can be
used for PDO communication, the system reads the current position of the servo axis. If the absolute
value of (read position - current position) is above the threshold, the system determines that recovery
failed, and bError is set to TRUE (even if the recovered data is correct). To prevent the system from
moving after power-off, you can increase the threshold, but keep it no greater than 2/31-1. Otherwise,
you cannot determine whether the motor passes the boundary after power-off.

bPositionRestored must be set to TRUE with the flag of successful recovery of servo axis position
data, which can be detected through rising edges. Before the absolute servo moves, you need to
confirm that bPositionRestored is set to TRUE. Otherwise, a collision may occur.

The function block detects in each cycle whether an axis stops at the boundary. If bBoundary is set
to TRUE, the axis is near the boundary (16#7F000000 < Axis .dwActPosition < 16#81000000). In this
case, position data recovery may fail if you restart the PLC. Therefore, it is not recommended that you
power off the PLC.

If the servo is used with an Inovance IS62N model, adjust two servo parameters: select the absolute
linear mode and block the absolute position overflow alarm.

Set the MC_PersistPosition to the value at the beginning of program scan and set the default
initial value of bEnable to TRUE. In this way, the system can scan the function block after being
powered on.

diActPosition

0X8000 0000 ——| — 0X 7FFF FFFF

Boundary
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The following details SMC3_PersistPositionSingleturn_Data.

Member Type Initial Value Description
fOffsetPosition LREAL 0 Position offset
dwPosOffsetForResiduals DWORD 0 Residual position offset error
dwActPosition DWORD 0 Current encoder position
ilncrementsCompensated INT 0 -
iTurn INT 0 PLC-calculated overflow count
wCheckSum WORD 0 Check value

4) Sequence Diagram
bEnable L

bPositionRestored

bPositionStored

5) Error Description

Busy

Error

The following table describes errors corresponding to eErrorID in MC_ERROR.

Member Type Enumerated Value Description
MC_NO_ERROR INT 0 No error
MC_PP_CRC_ERROR INT 20000 Data recovery error, CRC error
MC_PP_THRESTHOLD_ EXCEEDED | INT 20001 Difference bety\{een the current position and
the saved position above the threshold
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Memo No.

Date / /

7
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7 Diagnosis

7.1 Overview

Diagnosis aims to quickly locate errors occurring while the PLC is running so that you can find solutions
based on error information and status. The InoProShop diagnosis page can be accessed and displayed
only when you log in to the PLC.

The InoProShop programming system can diagnose various communication devices and generate
messages indicating faults, disconnection, and other errors based on the running status of devices.

Modules involved in fault diagnosis include CPU module, Modbus module, Modbus TCP module, EtherCAT
module, CANopen module, CANlink module, and PROFIBUS DP module.

The InoProShop programming system allows you to obtain diagnosis information through the
configuration diagnosis, list of diagnosis information, list of device self-diagnosis information, or diagnosis
programming interface.

All diagnosis information is parsed and obtained through diagnosis codes. Diagnosis codes correspond to
diagnosis programming interfaces.

7.2 Configuration Diagnosis

Configuration can be classified into network configuration and hardware configuration. The corresponding
diagnosis can be classified into network configuration diagnosis and hardware configuration diagnosis.

In configuration, the diagnosis state of each communication module is displayed through different icons:
Running state, Stopped state, Disconnected state, and Faulty state.

: Running state: The device is running without faults.
: Stopped state: The device is stopped.

: Disconnected state: The device is disconnected or the device does not exist.

X = &

: Faulty state: The device is faulty and cannot run.

The device status is displayed on the configuration page.

7.2.1 Network Configuration Diagnosis

You can configure a PLC bus system, activate the bus, and add slaves. Log in to the system and access the
network configuration page. The diagnosis state of each communication device is displayed, as shown in
the following figure.
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Figure 7-1 Network configuration diagnosis

After you log in, the status of each slave or CPU is displayed on the network configuration page: Running
state, Faulty state, or Disconnected state. For details about network configuration, see hardware

configuration.
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7.2.2 Hardware Configuration Diagnosis

Hardware configuration is mainly used to add expansion modules corresponding to the bus, including
local /O hardware configuration, EtherCAT hardware configuration, and CANopen hardware configuration.
CANlink, Modbus, and Modbus TCP modules are displayed only on the network configuration page. You
can double click a network configuration subnode or slave module to access the hardware configuration
page, or select another hardware configuration mode on the hardware configuration page. The hardware
configuration diagnosis is similar to the network configuration diagnosis. The following figure shows
CANopen hardware configuration diagnosis.

Y

MNode ID:

MNode ID:
2

MNode ID:
3

Figure 7-2 CANopen hardware configuration diagnosis

7.3 Fault Diagnosis

Fault diagnosis displays all device fault information, provides details about faults and troubleshooting,
and provides diagnosis details under special circumstances.

After the device is connected, you can choose Tool > Troubleshooting to access the fault diagnosis page.
The following figure shows the Fault Diagnosis page.
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Figure 7-3 Fault diagnosis page
Function

B Device Type window: On this window, device fault types are displayed, and fault information can
be filtered based on the specific device type. Devices can be classified into CPU module, Modbus
module, Modbus TCP module, local module, EtherCAT module, and CANopen module. Diagnosis
information of corresponding types is displayed on the diagnosis list. By default, diagnosis
information corresponding to all devices is displayed.

B Buttons

a. Module name: Module names corresponding to different device types are included. By default,
module names corresponding to all devices are included. You can use this button with the Search
button to search for data.

b. Search: This button is used for Search and Filter operations based on a specific module or module
name. Fuzzy search is supported.

c. Refresh: This button is used to refresh fault information.

d. Export: This button is used to export data from the list of fault information. The exported diagnosis
information is in CSV format.

B List of fault information: It is used to display module fault information, including the device type,
module name, and faults.

B Detail window: When you select a piece of fault information from the list of fault information, details
about the fault are displayed in the Detail window. In this window, Detail, Troubleshooting, and
Deep Diagnosis options are available.

a. Detail: Fault causes are described in the first column, which is followed by four columns of extra
fault information.
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b. Troubleshooting: Methods of troubleshooting are displayed.

c. Deep Diagnosis: For complex errors, more information is available to locate errors. Note: This
option is not available for all error information. It is currently available for EtherCAT faults (master
errors, slave errors, and ECTA module errors).

7.4 List of Device Self-diagnosis Information

In addition to the summary list of device diagnosis information, module self-diagnosis information is
available on the device module page. The diagnosis state and code are displayed on the list of module
self-diagnosis information. The following figure shows an example of Modbus RTU slave diagnosis dialog
box.

Diagnose State

No. DiagnoseState Code

Figure 7-4 Modbus RTU slave self-diagnosis list dialog box

Diagnosis State
B No. indicates the diagnosis number.
B DiagnoseState indicates the current device diagnosis information.

B Code corresponds to diagnosis information. Some diagnosis information is parsed through the
device state or device flag bit without a diagnosis code. For example, for the EtherCAT fault diagnosis
and Modbus RTU and Modbus TCP master-slave flag bit diagnosis, only diagnosis information is
displayed.

Devices with a self-diagnosis page include EtherCAT, CANopen, PROFIBUS DP, Modbus RTU, Modbus TCP,
high-speed 1/0, and I/O modules. No diagnosis page is available for CPU and CANlink modules. You can
check diagnosis information on the list of diagnosis information.

7.4.1 CPU Diagnosis

No diagnosis page is available for a CPU. You can check diagnosis information on the list of diagnosis
information.

For CPU diagnosis codes and diagnosis information, see CPU Diagnosis Code.

For descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis
information.

7.4.2 EtherCAT Diagnosis

EtherCAT diagnosis is used to record and describe bus errors, including master diagnosis, slave diagnosis,
slave module diagnosis, and slave drive diagnosis. EtherCAT diagnosis only parses errors of Inovance
slaves. For details about diagnosis methods, see Section "7.3 Fault Diagnosis". Error IDs are listed in
appendixes to this document.

In some application scenarios, error IDs are displayed on the touchscreen. You only need to assign the
variable m_LastError for the EtherCAT master to a variable associated with the HMI address. As shown
in the following figure, HMI_LastError is a word variable associated with the HMI address. IDs of errors
diagnosed for EtherCAT are displayed on the touchscreen.
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AMG600 EtherCAT Slave Diagnosis

The following table lists the CANopen Emergency frame formats corresponding to the EtherCAT AM600

slave.
Emergency Error Code Error Register Manufacturer-specific Error Region
BYTEO BYTE1 BYTE2 BYTE3 BYTE4 BYTES BYTE6 BYTE7
Baselnfo | SlaveError | 0x80 InterCommeError | ConformenceError IOModulePosError

o
Q The error register value 0x80 indicates the Emergency frame of the slave.
NOTE
Baselnfo is not in use. For other diagnosis codes and diagnosis information, see CANopen Diagnosis Code.

If the device is diagnosed in this format, the data is parsed into corresponding diagnosis information.
Otherwise, the data is parsed into a message "An error occurred".

For descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis
information.

7.4.31/0 Diagnosis

The 1/0 module can be added to the CPU, CANopen AM600 slave, PROFIBUS DP AM600 slave, or EtherCAT
AM600 slave. The CPU and slaves share the same diagnosis information. For diagnosis codes and
diagnosis information, see /0 Module Diagnosis Code.

For descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis
information.

7.4.4 CANopen Diagnosis

CANopen diagnosis information is obtained through the Emergency frame. On the Debug page of each
slave, you can check the online status of the slave, diagnosis strings, and emergency information.

A device diagnosis page is available for the AM600 slave, used for special diagnosis of the station. For
diagnosis codes and diagnosis information, see CANopen Diagnosis Code. For descriptions of the
self-diagnosis page, see the overview of the list of device self-diagnosis information.

You can also obtain the CANopen slave status through CANopen special soft elements.

7.4.5 PROFIBUS DP Diagnosis

The PROFIBUS DP diagnosis refers to the PROFIBUS DP slave diagnosis. Data is included in the diagnosis
array. Each slave has a Slave Diagnosis page, as shown in the following figure, on which slave diagnosis
information is displayed. For non-AM600 modules of the slave, diagnosis information is displayed on
the Slave Diagnosis page. For the I/O module of the AM600 PROFIBUS DP slave, diagnosis information is
displayed on the diagnosis page of the I/O module. For details, see /O Diagnosis.
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The PROFIBUS DP channel diagnosis can be classified into defined channel diagnosis and GSD file-
defined channel diagnosis. For details, see PROFIBUS DP Diagnosis Overview.

Master address: ID:

Hex format:

Standard diagnosis:

Slot Channel Diagnosis Infornation

Channel diagnosis:

Figure 7-5 PROFIBUS DP Slave Diagnosis

B Master address: Indicates the address of the master, which corresponds to the 4th byte in the
diagnosis array.

B ID: Indicates the slave-defined ID, which corresponds to the 5th and 6th bytes in the diagnosis array.
The GSD file also defines the ID.

Hex format: Diagnosis array data is displayed in hex format.

Standard diagnosis: Indicates status diagnosis and identifier diagnosis included in the basic
diagnosis and expanded diagnosis of slaves. For details, see PROFIBUS DP Diagnosis Overview.

B Channel diagnosis: Indicates the channel diagnosis included in the expanded diagnosis of slaves,
including defined channel diagnosis and GSD file-defined channel diagnosis. For details, see DP
Diagnosis Overview.

PROFIBUS DP Diagnosis Overview

The following table shows the diagnosis array structure.

Table 7-1 Diagnosis array structure

First Six Bytes Indicating Alarm or Status Flag Module Diagnosis Channel Diagnosis Information
Basic Diagnosis Information Block Information Block Block (3 bytes per channel)
Information (mandatory) (4-63 bytes) (optional) (optional) (optional)
1 6 basic | 7 244 expanded diagnosis
diagnosis information information
A data unit (DU) contains a minimum of 6 bytes and a maximum of 244 bytes.
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1) Basic Diagnosis Information

1st byte:
7 1]

[oa [ X[ | XX XX ma]

The station does not exist (set by the master).

The station is not ready to exchange data.

The configuration is incorrect (the slave does not
receive the latest configuration data).

The slave has expanded diagnosis information.

The slave does not support the requested function.

The slave response is invalid (set by the master,
always 0).

The parameter is incorrect.

The slave is locked by different masters.

2nd byte:
7 1]
(o [X[X[X]1 [X[X]

Reset the parameter.

Itis a static diagnosis.

Always 1

Itis a monitoring activation ingress
(1 when watchdog is activated).
The slave is in Freeze mode.

The slave is in Sync mode.

Reserved

The slave is not activated by the
master (set by the master).

3rd byte:

7 0
[XIﬂll?ITI?IﬂlUIUI

Reserved

The diagnosis data overflows. The slave has
excessive diagnosis data reports.

The 4th byte indicates the master address, ranging from 0 to 7Dh (0 to 125).
When the value is FFh (255), the slave is not controlled by any slave or is not set.

The 5th byte is a PROFIBUS ID high byte for the slave, ranging from 0 to FFh (0 to 255).

The 6th byte is a PROFIBUS ID low byte, ranging from 0 to FFh (0 to 255).

2) Expanded Diagnosis Information

Expanded diagnosis includes status diagnosis, identifier diagnosis, and channel diagnosis.
B Status diagnosis

Tth byte:

7 0
Lo IﬂleT<II><II><II><I|><I

It indicates the diagnosis data block length (including
the head byte), ranging from 000100 to 111111.

00 indicates alarm or state diagnosis information,
that is, device diagnosis information saved on DP-VO0.

-373-



Chapter 7 Diagnosis

8th byte:

7 0
Lt XX XIX] X[ X] X

State type

lindicates state
diagnosis information.

When bit 7 is 1, it indicates status diagnosis information, and bits 0 to 6 correspond to the following status
information types, respectively.

0: Reserved
1: Indicates that the byte corresponding to status details is followed by status information.

2: Indicates that the byte corresponding to status details is followed by module status information
(affecting the bytes following the ninth byte).

3-31: Reserved
32-126: Indicates that the byte corresponding to status details is followed by special manufacturer data.
127: Reserved
9th byte: Indicates the slot number of the slave reporting an error, ranging from 0 to 254.
10th byte: Indicates detailed features of a state.
7 0

Lo [o [o Jo Jo [X[X]X]

Ll 00: No further differentiation

01: Status appears.

10: Status disappears.
11: Reserved

Reserved

Byte following the 11th byte: Indicates a user data byte.

If the 8th byte corresponds to status type 2, that is, module status information, the 9th byte is 0; that is,
the slave slot number is 0. Therefore, bytes following the 11th byte are no longer user data bytes. The
following describes the structure and definition.

7 1}
XXX X XXX X
|_|_ Status of module 1

00: Module data is correct.

01: Module data is incorrect because of an error, for
example, short circuit.

10: Module data is incorrect because of incorrect
modules inserted.

11: Module data is incorrect because of module loss.

Status of module 2. See module 1.

Status of module 3. See module 1.

Status of module 4. See module 1.
12th byte: Indicates the status of modules 5 to 8.

7 0
XXX X XX XX
I—l— Status of module 5. See module 1.

Status of module 6. See module 1.

Status of module 7. See module 1.

Status of module 8. See module 1.

Bytes that follow can be arranged based on the preceding rule until information on all modules is entered.
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B Identifier diagnosis

Head Byte | Diagnosis Data Byte Relating to Flag (Module)
] et Bytes 1-62

Similar to the preceding head byte, the head byte indicates the type and length of flag diagnosis
information (the number of bytes), including the head byte. The following details the head byte
structure and definition.

7 0
o [1 [XIXTIXIX[X[X]

L[] Itindicates the diagnosis data block length (including
the head byte), ranging from 000010 to 111111.

01 indicates flag (module) diagnosis information.

P

0
XX XXX XXX

‘— Flag byte 0 (module 1) indicates diagnosis information.

Flag byte 1 (module 2) indicates diagnosis information.

Flag byte 2 (module 3) indicates diagnosis information.

Flag byte 3 (module 4) indicates diagnosis information.

Flag byte 4 (module 5) indicates diagnosis information.

Flag byte 5 (module 6) indicates diagnosis information.

Flag byte 6 (module 7) indicates diagnosis information.

Flag byte 7 (module 8) indicates diagnosis information.

If the number of modules exceeds 8, you can continue using bytes that follow to specify flag byte numbers

(or module numbers).

B Channel diagnosis

Each piece of channel diagnosis information contains 3 bytes. Channel diagnosis includes diagnosis
information for multiple channels. The following table shows the structure of diagnosis information

for one channel.

Head Byte Diagnosis Data Byte Relating to Channel

10X X X X X X 2 bytes (3 bytes if the head byte is included)

The head byte specifies the type of channel diagnosis information and the number of a faulty module.
The following describes the structure and definition of the head byte.

7 0
| ! | 0 | X | >|< | |><| I><I [>< []X | It indicates the number of faulty module, ranging

from 000000 to 111111. For example, 000010
indicates that module 3 is faulty, and 111111
indicates that module 64 is faulty.

10 indicates channel diagnosis information.

The 2nd byte indicates the channel byte type. The following details the
structure and definition.

7 0

[ 1 | 0 ] X | X | X | X l X | X | It indicates the number of faulty channel, ranging
| from 000000 to 111111. For example, 000010
indicates that module 3 is faulty, and 111111
indicates that module 64 is faulty.
01: The channel byte is input.
10: The channel byte is output.
11: The channel byte is input/output.
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The 3rd byte indicates the byte length and fault type of the channel.
The following details the structure and definition.

] 0
[XTX XXX [X[X]X]
] | ] 1: Short circuit

2: Low voltage
3: High voltage

001: Itis a bit channel.

010: It is a 2-bit channel. 4: Overload
011: Itis a 4-bit channel. 5: High temperature
100: It is a byte channel. 6: Broken cable
101: Itis a word channel. 7: Above the upper limit
110: Itis a double-word 8: Below the lower limit
channel.

9: General

10 to 15: Reserved
16 to 31: Related to the device

7.4.6 Modbus RTU Diagnosis

Modbus RTU supports buses of Modbus serial ports 0 and 1. Modbus serial port 0 or 1 can serve as a
Modbus master or Modbus slave.

When a Modbus serial port serves as a master, you can add slaves (remote). On both master configuration
page and slave configuration page, the Device Diagnosis option is displayed. Master diagnosis
information is used to identify slave configuration faults without fault causes. Therefore, no fault codes
are displayed on the Device Diagnosis page. On the Device Diagnosis page for a slave, fault information
corresponding to specific configuration items is displayed.

When a Modbus serial port serves as a slave, a Device Diagnosis page is available, on which master-slave
communication faults are displayed. For details, see the list of device self-diagnosis information.

The diagnosis codes and diagnosis information for a Modbus serial port remain unchanged whether it
serves as a master or a slave. See Modbus diagnosis codes for details.

7.4.7 Modbus TCP Diagnosis

An AM600 PLC can serve as a Modbus TCP master or a Modbus TCP slave.

When a Modbus TCP device serves as a master, you can add slaves (remote). On both master configuration
page and slave configuration page, the Device Diagnosis option is displayed. Master diagnosis
information is used to identify slave configuration faults without fault causes. Therefore, no fault codes
are displayed on the Device Diagnosis page. On the Device Diagnosis page for a slave, fault information
corresponding to specific configuration items is displayed.

When a Modbus TCP device serves as a slave, a Device Diagnosis page is available, on which master-slave
communication faults are displayed. For details, see the list of device self-diagnosis information.

The diagnosis codes and diagnosis information for a Modbus TCP device remain unchanged whether it
serves as a master or a slave. See Modbus diagnosis codes for details.

7.4.8 CANlink Diagnosis

No Device Diagnosis page is available for CANlink devices. However, you can enable the monitoring
function on the CANlink network management page to check the online status and running status of the
slave. For details, see CANlink Network Management.

You can check the status of CANlink stations through soft elements. For details, see CANlink Soft Elements.
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After logging in to the PLC, you can view CANlink diagnosis information from the list of diagnosis
information. For CANlink diagnosis codes and diagnosis information, see CANlink Diagnosis Code.

For descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis
information.

7.5 Diagnosis Programming Interface

Note: Only AM400 and AM600 models support this function.

7.5.1 Overview

A diagnosis programming interface allows you to obtain diagnosis information from user programs: you
can check diagnosis information for modules in user programs and take action based on the information.

A diagnosis programming interface exists in library form. You can add it on the Library Manager interface,
as shown in the following figure.

CmpHCDiagnose, 0.1.2.1 (Inovance)

E* In5tandard = IoStandard, 3.5.6.0 (System)

=g onpdiagnose
=) DataType
+-2) Enums
+-2) Structs
) Types
= Funtion Blocks
+-12) canLink
+-[Z) CANopen
+12 cpu
+-J) CPUState
=) HighSpeed IO
+-12) Modbus
+-12) Modbus TCP
+-10) Profibus DP

Programming interfaces include diagnosis programming interfaces corresponding to CANlink, CANopen,
CPU, Modbus, Modbus TCP, and PROFIBUS DP modules, respectively. Each diagnosis corresponds to one
function block so that you can obtain corresponding diagnosis codes.

User-defined diagnosis results and diagnosis states are defined in DataType. HC_enumERROR indicates
whether diagnosis succeeds, as shown in the following table.

Enumerator (hexadecimal) Value (decimal) Description
NO_ERROR 0 No error
WRONG_PARAMETER 1 Parameter error
UNKNOWN_DEVICEID 2 Unknown device ID
INVAILD_DEVICEID 3 Invalid device ID
INVAILD_IO_POS 4 Invalid I/O position
UNSUPPORT_DIAGNOSE 5 Unsupported diagnosis
TIME_OUT 6 Timeout
INTERNAL_FB_ERROR 7 Internal function block error
UNKNOWN_ERROR 8 Unknown error
INVAILD_IP 9 Invalid IP address
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7.5.2 CPU Diagnosis Programming Interface

1 CPU Diagnosis Programming Interface

Obtaining CPU Diagnosis Data: GET_CPU_DIAGNOSE

—uEnable

GET_CPU_DIAGNOSE

¥Done
eError
sCPUDiagnoselata

Parameter Name Parameter Type Initial Value Description

Input parameter
Indicates th bling bit

XEnable BOOI FALSe naicatesthe enaiing brt,
triggered by level.

Output parameter

«Done Bool FALSE IndlcaFes wh(.etherthe diagnosis
result is obtained.

eError HC_enumERROR NO_ERROR IndlcaFes wh(.etherthe diagnosis
result is obtained.

sCPUDiagnoseData HC_tagDIAGNOSE_DATA_CPU Indicates CPU diagnosis data.

HC_tagDIAGNOSE_DATA_CPU data is structure data, as shown in the following table. The correlation
between the diagnosis code and diagnosis information is detailed in CPU Diagnosis Code.

Example
PROGRAM POU

VAR

Name Type
SDCardError BYTE
FlashError BYTE
SystemError BYTE
InterCommError BYTE
ConformenceError WORD
IOModulePosError WORD
FunctionErrorCode WORD

get cpu diag: GET CPU DIAGNOSE;

Enable: BOOL;

eError: HC_enumERROR;

xDone: BOOL;

sCPUDiag: HC tagDIAGNOSE DATA CPU;

END VAR

get _cpu_diag

Enable —

GET_CPU_DIAGNOSE

¥Enable

¥Done

eError —eError
sCPUDiagnoaelata — 3CPUDL
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2 CPU Local I/0 Expansion Module

Obtaining CPU I/0O Diagnosis Data: GET_CPU_IOMODULE_DIAGNOSE

—xEnable
—{byMaodulePos

GET_CPU_IOMODULE_DIAGNOSE

xDonef—
eErrorp—
sI0DiagnoseDatar—

Parameter Name

Parameter Type

Initial Value

Description

Input parameter

xEnable

BOOI

FALSe

Indicates the enabling bit,
triggered by level.

byModulePos

BYTE (1..16)

Indicates the obtained I/0
position.

Output parameter

xDone

Bool

FALSE

Indicates whether
the diagnosis result is
obtained.

eError

HC_enumERROR

NO_ERROR

Indicates whether
the diagnosis result is
obtained.

slODiagnoseData

HC_tagDIAGNOSE_DATA_IOMODULE

Indicates I/O diagnosis
data.

HC_tagDIAGNOSE_DATA_IOMODULE data is structure data, as shown in the following table. The
correlation between the diagnosis code and diagnosis information is detailed in /O Diagnosis Code.

Structure Member

Type

Description

ModuleError

BYTE

Indicates the module error.

ChannelError

ARRAY[0..3] OF BYTE

Indicates the channel error.

Example

PROGRAM POU

GET CPU TOMODULE DIAGNOSE;

.16);

sIODiag: HC tagDIAGNOSE DATA IOMODULE;

VAR
get cpu iomodule diag:
Enable: BOOL;
eError: HC_enumERROR;
xDone: BOOL;
byModulePos: BYTE (1.
END_ VAR

get_cpu iomodule _diag

GET CFU IOMODULE DIAGHNOSE
Enakble — xEnable

byModulePos — byModulePos

xDone
eError
3I0DiagnoseData

—eError
—3I0Dia

xDone

g
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7.5.3 CANopen Diagnosis Programming Interface

1 CANopen Slave Diagnosis Programming Interface

Obtaining CANopen Slave Diagnosis Data: GET_CANOPEN_SLAVE_DIAGNOSE

GET_CANOPEN_SLAVE_DIAGNOSE

—uEnable ¥Donef—
—bySlavelD eErrorf—
sSlaveDiagnoseDataf—
Parameter Name Parameter Type Initial Value Description
Input parameter
Indicates th bling bit
XEnable BOO! FALSe ndicates the enabiing bit,
triggered by level.
Indicates the obtained slave node
bySlavelD BYTE (1..127) 0 cate ' v
ID, ranging from 1 to 127.
Output parameter
«Done Bool EALSE IndlcaFes whétherthe diagnosis
result is obtained.
cError HC_enumERROR NO_ERROR Indicates whether the diagnosis

result is obtained.

sSlaveDiagnoseData

HC_tagDIAGNOSE_DATA_SLAVE

Indicates CANopen slave
diagnosis data.

HC_tagDIAGNOSE_DATA_SLAVE data is structure data, as shown in the following table. The correlation
between the diagnosis code and diagnosis information is detailed in CANopen Diagnosis Code.

Structure Member Type Description
SlaveError BYTE Indicates the slave error.
InterCommError BYTE Indicates the internal communication
error.
ConformenceError WORD Indicates the consistency error.
IOModulePosError WORD Indicates the 1/0 module position error.

Example
PROGRAM POU

VAR

get CANOpen slave diag:

Enable:

eError:

xDone:

bySlaveld: BYTE

BOOL;

HC enumERROR;

BOOL;

GET CANOPEN SLAVE DIAGNOSE;

(1..127);

sSlaveDiag: HC tagDIAGNOSE DATA SLAVE;

END_ VAR

Enable —
by3laveld —
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get_cancpen slave diag

GET CANOPEN SLAVE DIAGNOSE
¥Enable

bySlawvelD
sS5laveDiagnoseData

¥Done
eError —eError

xDone

—aSlavelDiag
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2 CANopen Slave I/0 Diagnosis Programming Interface

Obtaining CANopen Slave 1/0O Diagnosis Data: GET_CANOPEN_IOMODULE_DIAGNOSE

GET_CANOPEN_IOMODULE_DIAGNOSE
—xEnable xDonefp—
—{bySlavelD eErrorf—
— byMadulePos sI0DiagnoseDataf—
Parameter Name Parameter Type Initial Value Description
Input parameter
Indicates th bling bit
XEnable BOOI FALSE naicates e enabiing bit,
triggered by level.
Indicates the slave node ID,
bySlavelD BYTE (1..127) 0 ' Y
ranging from 1 to 127.
Indicates the diagnosed 1/0
byModulePos BYTE (1..16) 0 » 1ag /
position.
Output parameter
Indicates whether th
xDone Bool FALSE neicates whemnerte
diagnosis result is obtained.
Indicates whether th
eError HC_enumERROR NO_ERROR | o cates WREMErte
diagnosis result is obtained.
Indicates I/O di i
slODiagnoseData HC_tagDIAGNOSE_DATA_IOMODULE dnat':a es 1/0 diagnosis

HC_tagDIAGNOSE_DATA_IOMODULE data is structure data, as shown in the following table. The
correlation between the diagnosis code and diagnosis information is detailed in /O Diagnosis Code.

Structure Member

Type

Description

ModuleError

BYTE

Indicates the module error.

ChannelError

ARRAY[0..3] OF BYTE Indicates the channel

error.

Example
PROGRAM POU
VAR

get_CANOpen_iomodule_diag: GET_CANOPEN_IOMODULE_DIAGNOSE;

Enable: BOOL;

eError: HC_enumERROR,;

xDone: BOOL;

bySlaveld: BYTE (1..127);

byModulePos: BYTE (1..16);

slODiag: HC_tagDIAGNOSE_DATA_IOMODULE;

END_VAR

bySlaveld —bySlavellD

get_cancpen_icmodule diag

GET CANOPEN IOMODULE DIAGNOSE

Enable —|xEnable xDone xDone
eError - eError
gI0DiagnoseData —3I0Diag

byModulePos —byModulePos
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7.5.4 PROFIBUS DP Diagnosis Programming Interface

1 PROFIBUS DP Slave Diagnosis Programming Interface

Obtaining DP Slave Diagnosis Data: GET_DP_SLAVE_DIAGNOSE

GET_DP_SLAVE_DIAGNOSE
—xEnahle x¥Donefp—
—byslavelD eErrorp—
sSlaveDiagnoseDataf—

Parameter Name Parameter Type Initial Value Description

Input parameter

Indicates the enabling bit, triggered by

xEnable BOOI FALSe
level.

Indicates the obtained slave address,

ID BYTE (1..12
bySlave ( 5) 0 ranging from 1 to 125.

Output parameter

Indicates whether the diagnosis result

xDone Bool FALSE . .
is obtained.
Indi hether the di i
eError HC_enumERROR NO_ERROR .ndlcat.esw ether the diagnosis result
is obtained.
sSlaveDiagnoseData | HC_tagDIAGNOSE_DATA_SLAVE_DP Indicates DP slave diagnosis data.

HC_tagDIAGNOSE_DATA_SLAVE_DP data is structure data, as shown in the following table. The correlation
between the diagnosis code and diagnosis information is detailed in DP Diagnosis Code.

Structure Member Type Description
Length BYTE Indicates the diagnosis data length.
ExtDiagData ARRAYI[0..243]OF BYTE Indicates diagnosis data.

Example

PROGRAM POU
VAR
get dp_slave diag: GET DP_SLAVE DIAGNOSE;
Enable: BOOL;
eError: HC enumERROR;
xDone: BOOL;
bySlaveID: BYTE (1..125);

sSlaveDiagData: HC tagDIAGNOSE DATA SLAVE DP;

END_VAR
get_dp slave_diag
GET DP SLAVE DIAGNOSE
Enable —xEnable xDone xDone
bySlavelDl — bySlawvelD eError —eError
gS5laveDiagnoseData —35laveDiagData
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2 PROFIBUS DP Slave 1/0 Diagnosis Programming Interface

Obtaining DP Slave /O Diagnosis Data: GET_DP_IOMODULE_DIAGNOSE
GET_DP_IOMODULE_DIAGNOSE
—]xEnable xDonef—
— bySlavelDd eErrarfp—
—byMadulePos sI0DiagnoseDatab—
Parameter Name Parameter Type Initial Value Description
Input parameter
«Enable BOO EALSE In.dlcates the enabling bit,
triggered by level.
Indicates the slave address
bySlavelD BYTE (1..125) 0 ndicate ve address,
ranging from 1 to 125.
Indicates the diagnosed /O
byModulePos BYTE (1..16) 0 ¢ 1ag /
position.
Output parameter
«Done Bool EALSE Indlca'Fes wht?ther the diagnosis
result is obtained.
eError HC_enumERROR NO_ERROR |n¢cﬁeswh§ﬂmrthedmgnoys
result is obtained.
slODiagnoseData HC_tagDIAGNOSE_DATA_IOMODULE Indicates /O diagnosis data.

HC_tagDIAGNOSE_DATA_IOMODULE data is structure data, as shown in the following table. The
correlation between the diagnosis code and diagnosis information is detailed in /O Diagnosis Code.

Example

PROGRAM POU

ModuleError BYTE

ChannelError

ARRAY [0..3] OF BYTE

VAR
get dp iomodule diag: GET DP IOMODULE DIAGNOSE;
Enable: BOOL;
eError: HC enumERROR;
xDone: BOOL;
bySlaveID: BYTE (1..125);
byModulePos: BYTE (1..16);
sIODiagData: HC tagDIAGNOSE DATA IOMODULE;
END VAR

Enable —]xEnable
bySlavelD —bySlawvelD
byModulePos —|byModulePos

get_dp_iomodule diag

GET DF TOMODULE DIAGNOSE
xDone

eError
3I0DiagnoseData

xDone
—eError
—a3I0DiagData
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7.5.5 CANlink Diagnosis Programming Interface

Obtaining CANlink Diagnosis Data: GET_CANLINK_DIAGNOSE

GET_CANLINK_DIAGNOSE
—uEnable wDonefp—
—byStationID eErrorf—
sCanlinkDiagnoseDatat—

Parameter Name Parameter Type Initial Value Description

Input parameter

Indicates the enabling bit,

xEnable BOOI FALSe )
triggered by level.

Indicates the obtained station

byStationID BYTE (1..63 0
y-tation ( ) node ID, ranging from 1 to 63.

Output paramete

=

Indicates whether the diagnosis

xDone Bool FALSE . .
result is obtained.

Indicates whether the diagnosis

eError HC_enumERROR NO_ERROR . .
result is obtained.

Indicates CANlink station

sCanlinkDiagnoseData HC_tagDIAGNOSE_DATA_CANLINK . .
diagnosis data.

HC_tagDIAGNOSE_DATA_CANLINK data is structure data, as shown in the following table. The correlation
between the diagnosis code and diagnosis information is detailed in CANlink Diagnosis Code.

Structure Member Type Description
IsUsed BOOL Indicates whether it is used.
IsMaster BOOL Indicates whether it is the master.
StationStatus WORD Indicates the CANlink station status.
CfgFrameError WORD Indicates the configuration frame error.
CmdFrameError WORD Indicates the command frame error.

Example
PROGRAM POU
VAR
get canlink diagnose:GET CANLINK DIAGNOSE;
Enable: BOOL;
StationId: BYTE (1..63);
eError: HC enumERROR;
canLinkDiagData: HC tagDIAGNOSE DATA CANLINK;

xDone: BOOL;

END VAR
get_canlink diagnose
GET CANLINE DIAGHOSE
Enable —xEnable - - xDone xDone
StaticnId —]byStaticnID eError —eErrcr
gCanlinkDiagnoseData [~ canlinkDiagData
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7.5.6 Modbus Diagnosis Programming Interface

1 Modbus Local Slave Diagnosis Programming Interface

Obtaining Modbus Local Slave Diagnosis Data: GET_MODBUS_SLAVE_DEVICE_DIAGNOSE

GET_MODBUS_SLAVE_DEVICE_DIAGMNOSE
—xEnable ¥Donef—
—{byCamID eError f—
byDiagDatap—
Parameter Name Parameter Type Initial Value Description

Input parameter

xEnable BOOI FALSe Indicates the enabling bit, triggered by level.
byComID BYTE (0..1) 0 Indic.ates the serial port number for the local slave,
ranging from 0 to 1.
Output parameter
xDone Bool FALSE Indicates whether the diagnosis result is obtained.
eError HC_enumERROR NO_ERROR | Indicates whether the diagnosis result is obtained.
Indicates the diagnosis code. The correlation
byDiagData Byte between the diagnosis code and diagnosis
information is detailed in Modbus Diagnosis Code.
Example

PROGRAM POU

VAR

get modbus slave dev diag: GET MODBUS SLAVE DEVICE DIAGNOSE;

Enable: BOOL;
eError: HC_enumERROR;

xDone: BOOL;

byComId: BYTE (0..1);

byDiagData: BYTE;

END VAR

get_modbus_slave dev_diag

Enable —xEnable
byComId —byComID

GET MODBUS SLAVE DEVICE DIAGNOSE

¥Done xDone
eError —eError

byDiagData —byDiagData
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2 Modbus Remote Slave Diagnosis Programming Interface

Obtaining Modbus Remote Slave Diagnosis Data: GET_MODBUS_SLAVE_DIAGNOSE

GET_MODBUS_SLAVE_DIAGNOSE
—wEnable xDone—
—byComID eErrorf—
—bySlavelD sDiagDataf—
Parameter Name Parameter Type Initial Value Description

Input parameter

«Enable 8OOl EALSE Indicates the enabling bit, triggered
by level.
Indi h i f

byComlID BYTE (0..1) 0 ndicates the serilal port number for
the master, ranging from 0 to 1.
Indicates the slave address, ranging

ID BYTE (1..247
bySlave ( ) 0 from 1to 247.
Output parameter

«Done Bool FALSE Ind|caFes whgtherthe diagnosis
result is obtained.

cError HC_enumERROR NO_ERROR Ind|caFes Whgtherthe diagnosis
result is obtained.

sDiagData HC_tagDIAGNOSE_DATA_SLAVE_MODBUS Indicates slave diagnosis data.

HC_tagDIAGNOSE_DATA_SLAVE_MODBUS data is structure data, as shown in the following table. The
correlation between the diagnosis code and diagnosis information is detailed in Modbus Diagnosis Code.

Name Type
ChannelNum BYTE
DiagData BYTE

Example
PROGRAM POU
VAR
get modbus slave diag:
Enable: BOOL;
eError: HC enumERROR;
BOOL;

xDone:

byComId: BYTE (0..1);

bySlaveId: BYTE (1..247);
sDiagbata: HC tagDIAGNOSE DATA SLAVE MODBUS;
END VAR

get_medbus slawve _diag

GET MODBUS_ SLAVE DIAGNOSE;

GET MODBUS SLAVE DIAGNDSE

Enable —xEnable xDone
byComId —byComID eError
bySlaveld —by5lavelID sDiagData

xDone
—eErrocr
—=aDiagData
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7.5.7 Modbus TCP Diagnosis Programming Interface

Modbus TCP Local Slave Diagnosis Programming Interface

Obtaining Modbus TCP Local Slave Diagnosis Data: GET_MODBUSTCP_SLAVE_DEVICE_DIAGNOSE
GET_MODBUSTCP_SLAVE_DEVICE_DIAGNOSE
—xEnable xDonef—
eErrorf—
byDiagDataf—
Parameter Name ‘ Parameter Type ‘ Initial Value Description
Input parameter
xEnable ‘ BOOI ‘ FALSe ‘ Indicates the enabling bit, triggered by level.
Output parameter
xDone Bool FALSE Indicates whether the diagnosis result is obtained.
eError HC_enumERROR NO_ERROR Indicates whether the diagnosis result is obtained.
Indicates the diagnosis code. The correlation
byDiagData Byte between the diagnosis code and diagnosis
information is detailed in Modbus Diagnosis Code.

Example
PROGRAM POU
VAR
get modbustcp slave dev diag: GET MODBUSTCP SLAVE DEVICE DIAGNOSE;
Enable: BOOL;
eError: HC enumERROR;
xDone: BOOL;
byDiagData: BYTE;

END VAR

get_modbustcp_slave_dev_diag

GET MODEUSTCF SLAVE DEVICE DIAGNOSE
Enable —xEnable ¥xDone xDone
eError —eError

byDiagData —EbyDiagData
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Modbus TCP Remote Slave Diagnosis Programming Interface

Obtaining Modbus TCP Remote Slave Diagnosis Data: GET_MODBUSTCP_SLAVE_DIAGNOSE
GET_MODBUSTCP_SLAVE_DIAGNOSE
—xEnable ¥Donef—
—stralavelP eError f—
sDiagDataj—
Parameter Name Parameter Type Initial Value Description
Input parameter
«Enable BOO FALSE Indicates the enabling bit, triggered
by level.
Indicates th te slave IP
strSlavelP STRING(15) o ndicates the remote stave
address.
Output parameter
«Done Bool FALSE Indlca'Fes Whgther the diagnosis
result is obtained.
eError HC_enumERROR NO_ERROR Ind|caFes Wh?therthedlagnoss
result is obtained.
sDiagData HC_tagDIAGNOSE_DATA_SLAVE_MODBUS Indicates slave diagnosis data.
HC_tagDIAGNOSE_DATA_SLAVE_MODBUS data is structure data, as shown in the following table. The
correlation between the diagnosis code and diagnosis information is detailed in Modbus Diagnosis Code.
Name Type
ChannelNum BYTE
DiagData BYTE

Example

PROGRAM POU

VAR

get modbustcp slave diag: GET MODBUSTCP_ SLAVE DIAGNOSE;

Enable: BOOL;

eError: HC enumERROR;

xDone: BOOL;

sDiagData:

strSlaveIP: STRING(15);

HC tagDIAGNOSE DATA SLAVE MODBUS;

xDone

eError —eError

END_VAR
get_modbustecp_3lawve diag
GET MODBUSTCPE SLAVE DIAGNOSE
Enable — :-:E.nab_le B B ¥xDone
atrSlavelP —jgtrSlavellP
sDiagData
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7.5.8 CPU Stop Control

Description of function blocks

Stopping Application Program: STOP_APPLICATION

STOP_APPLICATION
—xExecute xDaonef—
Parameter Name Parameter Type Initial Value Description
Input parameter
Indicates the enabling bit, triggered b
XExecute BOOL FALSE i &0l triggered by
rising edges.
Output parameter
xDone BOOL FALSE Indicates execution complete output.
Example
PROGRAM POU
VAR
stop app: STOP APPLICATION;
xExecute: BOOL;
END VAR
atop_app
STOP APPLICATION
XExecute —|xXExecute xDone xDone

7.5.9 EtherCAT Diagnosis

EtherCAT diagnosis is used to record and describe bus errors, including master diagnosis, slave diagnosis,
slave module diagnosis, and slave drive diagnosis. EtherCAT diagnosis only parses errors of Inovance
slaves. For details about diagnosis methods, see Section 7.3 Fault Diagnosis. Error IDs are listed in
appendices to this document.

In some application scenarios, error IDs are displayed on the touchscreen. You only need to assign the
variable m_LastError for the EtherCAT master to a variable associated with the HMI address. As shown
in the following figure, HMI_LastError is a word variable associated with the HMI address. IDs of errors
diagnosed for EtherCAT are displayed on the touchscreen.

B SoftMotion General Axis Poal

] PLC_PRG

HIGH_SPEED_IO (High Speed IO Module,
. X ) H_\"_I_'_a_n‘:E::c: _'_i ETHERCAT m_master _:_Lasl:E::'cz:
‘f_ -l ETHERCAT !-:E'IherCAT Master) [ - :—I——
= J IS520M (IS620M_ECAT v2.6.5)
B nos (ais)

= (H) 15520M_1 (1S620M_ECAT v2.6.5)
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Appendix A Communication Protocols for Communication Ports

By default, medium-sized PLCs are provided with Mini-USB ports, serial communication ports, Ethernet
ports, EtherCATports, Mini-SD card slots, CAN communication ports, PROFIBUS DP communication
ports, high-speed I/0 interfaces, and local bus expansion interfaces. The following describes how to set
protocols for ports.

A.1 Mini-USB Port and Built-in Communication Protocol

The Mini-USB port is used to download PLC user programs, monitor and debug the system. Therefore, the
port has a specific communication protocol, and you do not need to select one. As long as a USB drive is
installed on the PC, you can use InoProShop to download or monitor user programs of the medium-sized
PLC on the PC at any time.

As the built-in download protocol for the Mini-USB port is a special protocol of Inovance, you cannot
download programs of medium-sized PLCs through third-party programming software.

After the InoProShop programming software is installed for the first time, the USB drive is automatically
installed. To install different versions of InoProShop on one PC, you need to install them in different
directories.

A.2 COM0/COM1 Communication Port and Built-in Protocol

COMO and COM1 ports are basic ports of a PLC for external communication. They are integrated on one
DB9 physical port, mainly used for RS-485 or Modbus communication.

The following table lists protocols supported by COMO and COM1 ports as well as definitions of set units.
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Half- Full- icati D
COMO0/COM1 Protocol alf-duplex/Full- ) Communication Baud Rate a‘ta Stop Bit | Parity Check
duplex Mode Format Bit
) 4,800 Bits/s Tbit
Modbus-RTU master | Half-duplex Fixed ) )
9,600 Bits/s | 8bit
. . NONE
Modbus-RTU slave Half-duplex Fixed 19,200 Bits/s | gpjt 1bit oDD
38,400 Bits/s 2bit
. EVEN
RS-485 free protocol | Half-duplex Unfixed 57,600Bits/s | gpjt
115,200 Bits/s
Modbus-ASCIl master | Not supported N/A N/A N/A N/A N/A
Modbus-ASCll slave Not supported N/A N/A N/A N/A N/A

The following describes the preceding protocols.

B Modbus master protocol

As a control host, the PLC usually uses this protocol to communicate with AC drives, servos, and other
lower computers, or to read data from smart meters and sensors. PLCs communicate with each other
through Modbus protocols, improving the flexibility of communication.
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Modbus slave protocol

A host computer reads internal PLC data usually through Modbus protocols. The PLC serves as a
communication slave. When you set the port as a Modbus slave on the PLC, the PLC automatically
responds based on the communication command of the host computer.

Free communication protocol

Protocols other than PLC built-in communication protocols are called "free communication
protocols". To enable communication through a free protocol, programmers must fully understand
the frame structure definition of the protocol. Programmers prepare date strings (stored in the
register) in user programs in advance based on the slave communication protocol and required
communication operations. The system specifies data in the register and automatically sends

the data to serial ports successively. Then the serial ports receive the data. The system saves the
received data in specified regions. Upon receipt of data of specified length, the serial ports notify user
programs through system flags so that user programs can parse received data based on the protocol.

The register can be operated through AM600 free communication protocols. That is, user programs
can access the communication buffer to process the data sending and receiving buffer so that
communication can be enabled through user-defined protocols. You need to configure and prepare
for serial communication during programming so that communication can be conducted based

on requirements. Related tasks include configuring the data sending/receiving mode of serial
ports, baud rate, bits, parity bit, software protocols, and timeout conditions; preparing data for the

sent/received data buffer; processing sending/receiving labels.

A.3 CANopen Communication Protocol

The function block reads and writes SDOs/PDOs, through which CANopen communication is enabled.
Assign communication variables (object dictionary data in the protocol) to corresponding input
parameters of the function block, and trigger execution conditions to access slave data. AM600 protocols
support the CANopen master only.

A.4 CANlink Communication Protocol

CANlink communication can be enabled through table configuration. Preset communication variables,
communication frequency, and trigger conditions by completing a table. When a device serves as a
CANlink network master, it can be connected to various Inovance remote expansion modules, MD380/500
AC drives, 1S620 servos, and other slaves. In addition, it can be connected to other devices as a CANlink
network slave.

CANlink3.0 communication protocol provides the following communication frames.

Communication frames triggered in timed or conditional mode are used to exchange communication
data between ordinary slaves.

Synchronous trigger is used to control multiple highly real-time devices that can be controlled
synchronously, for example, synchronous position control of multiple servos.

Heartbeat frames are used to monitor the communication status of each CANlink network slave so
that the system can promptly respond to control system errors to avoid further losses.
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A.5 EtherNET Port and Communication Protocol

The EtherNET port can be used to download PLC user programs, monitor and debug the system (like
the Mini-USB port), and can also be used for Ethernet communication, including TCP/IP Modbus
communication and free communication. You can configure communication parameters and address
registers in the programming software through Modbus protocols, and access register values in user
programs to exchange data with remote Modbus devices. If free communication protocols are used, data
can be exchanged only by operating the socket function block.

A.6 EtherCAT Port and Communication Protocol

The EtherCAT port is used for communication (linear topology, full-duplex mode, Baud rate: 1 Mbit/s)
through standard EtherCAT protocol. The maximum communication distance between slave nodes is 100
m. The master supports synchronization events and DC mode. The maximum task jitter is 120 us (typical
value).

A.7 High-speed I/O Interface

The high-speed I/0 interface has high-speed pulse control and high-speed pulse counting functions.
B The high-speed pulse control function is used to control pulse servo drives and stepper drives.

B The high-speed pulse counting function is used to collect A/B-phase, single-phase, CW/CCW pulse
signal frequency and counting.

A.8 Mini-SD Card Slot

The Mini-SD card slot is mainly used to upgrade the underlying PLC firmware. This card slot is unavailable
to users.

A.9 Local Bus Expansion Interface

A PLC can be directly connected to the I/0 module through a local bus expansion interface. The PLC
updates addresses of I/0 module data mapped to the PLC based on the internal bus cycle.

You can access the mapped addresses to operate the I/0 module.

A.10 PROFIBUS DP Port

The PROFIBUS DP port and CAN port are integrated on one DB9 hardware port. Currently, the DP function
is used only for AM610 series.
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Appendix B Soft Element

Soft elements are global variables predefined on the AM600 programming system, which can be used
directly. As direct variables, soft elements are mapped to the M area (%M) and are retentive at power
failure (RETAIN). The AM600 programming system includes SD soft elements and SM soft elements. SD
soft elements are INT direct global variables. SM soft elements are BOOL direct global variables.

The M area (%M) has a capacity of 512 KB, the first 480 KB of which is for users and the last 32 KB is for the
system. Do not use the address directly. The first 30,000 bytes of the 32 KB space are used for SD and SM
soft elements to implement special functions, such as CANlink, CANopen, high-speed I/O instructions,
and Modbus, as detailed in the following table. You can access the soft elements.

SD Range Function SM Range Function

Bit elements for users:
0to 3071 and 8000 to 8511 for CANlink

Register elements for users: 0 to 7000 (CANLink configuration, compatible with
0to 7999 for CANlink (CANLlink configuration, 0to 7999 small-sized PLCs)
compatible with small-sized PLCs) 0 to 7999 indicate Modbus/Modbus
TCP-triggered variables, which are enabled
by slaves.

Register elements for the system: Bit elements for the system: CANlink/

8000 to 8999 8000 to 8999

CANLlink/CANopen CANopen
9000 t0 9999 Register elements forthe' system: 9000 t0 9999 Bit eleme!ﬁts for the system: currently used
currently used only for high-speed 1/0 only for high-speed 1/0

Q @ The system is automatically reset after Modbus-triggered variables are set.
@ System soft elements can be read and cannot be written. Otherwise, a system error may occur.

NOTE

For details about how to use soft elements, see descriptions of CANlink soft elements, Modbus soft
elements, and Modbus TCP soft elements.
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Appendix C Cheat Sheet of Basic Instructions

Type Description Name Category
Addition ADD Function
Multiplication MUL Function
Arithmetic operation
instruction Subtraction SUB Function
Division DIV Function
Remainder MOD Function
Valuation instruction | Valuation MOV Function
AND operation AND Function
OR operation OR Function
Logic instruction
XOR operation XOR Function
NOT operation NOT Function
Left shift SHL Function
Right shift SHR Function
Shift instruction
Rotation left ROL Function
Rotation right ROR Function
Either-or selection SEL Function
Maximum MAX Function
Selection instruction | Minimum MIN Function
Limit LIMIT Function
One-from-multiple selection MUX Function
Greater than GT Function
Less than LT Function
Comparison Greater than or equal to GE Function
instruction Less than or equal to LE Function
Equal to EQ Function
Not equal to NE Function
Absolute ABS Function
Square root SQRT Function
Natural logarithm LN Function
Common logarithm LOG Function
Exponent EXP Function
Basic mathematical | Sine SIN Function
operation instruction | cosine cos Function
Tangent TAN Function
Arcsine ASIN Function
Arc cosine ACOS Function
Arc tangent ATAN Function
Exponential EXPT Function
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Type Description Name Category
Differential DERIVATIVE Function block
Auxiliary Integral INTEGRAL Function block

mathematical
operation instruction

Integral statistics

STATISTICS_INT

Function block

Real statistics

Function block

(Util library) STATISTICS_REAL

Variance VARIANCE Function block

Boolean conversion BOOL_TO_<TYPE> Function

Byte conversion BYTE_TO_<TYPE> Function

Date conversion DATE_TO_<TYPE> Function

Long integer conversion DINT_TO_<TYPE> Function

Date-time conversion DT_TO_<TYPE> Function

Double-word conversion DWORD_TO_<TYPE> Function
Type conversion Integer conversion INT_TO_<TYPE> Function
instruction Word conversion WORD_TO_<TYPE> Function

Real number conversion REAL_TO_<TYPE> Function

Short integer conversion SINT_TO_<TYPE> Function

Character conversion STRING_TO_<TYPE> Function

Clock conversion TIME_TO_<TYPE> Function

Time conversion TOD_TO_<TYPE> Function

Long unsigned integer conversion | UDINT_TO_<TYPE> Function

Address ADR Function

Address content A Function
ﬁq(jsctj:jz;g:eration Bit address BITADR Function

Index INDEXOF Function

Data size SIZEOF Function
Calling instruction Call CAL Function
:ELT?JZ?::” Initialize INI Function

String length LEN Function

Left string LEFT Function

Right string RIGHT Function
String processing Middle string MID Function
instruction String concatenation CONCAT Function
(standard library) String insertion INSERT Function

Character deletion DELETE Function

String replacement REPLACE Function

String finding FIND Function
Bistable instruction Setting priority bistable trigger SR Function block
(standard library) Reset priority bistable trigger RS Function block
Trigger instruction Rising edge trigger detection R_TRIG Function block
(standard library) Falling edge trigger detection F_TRIG Function block

Incremental counter CTU Function block
Counter _
(standard library) Decremental counter CTD Function block

Incremental/decremental counter | CTUD Function block
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Type Description Name Category
Ordinary timer TP Function block
Timer Power-on delay timer TON Function block
(standard library) Power-off delay timer TOF Function block
RTC RTC Function block
BCD conversion BCD-to-integer conversion BCD_TO_INT Function
instruction
(Util library) Integer-to-BCD conversion INT_TO_BCD Function
Bit extraction EXTRACT Function
?lt/bytg operation Bit packing PACK Function
instruction
(Util library) Bit unpacking UNPACK Function block
Bit valuation PUTBIT Function
PD counter PD Function block
Counter instruction -
o PID counter PID Function block
(Util library)
PID counter PID_FIXCYCLE Function block
Signal generator Pulse signal generator BLINK Function block
instruction
(Util library) Cyclic signal generator GEN Function block
Robot operation Characteristic curve CHARCURVE Function block
instruction Integral speed limit RAMP_INT Function block
(Util library) Real speed limit RAMP_REAL Function block
Analog parameter Hysteresis HYSTERESIS Function block
processing instruction
Upper/lower limit alarm LIMITALARM Function block

(Util library)

Appendix D Guide to PLC Programming Software Upgrade

The programming software InoProShop V1.1.0 and earlier versions are incompatible with the latest
version in terms of persistent variable, hard disk partition, high-speed 1/0 function, and EtherCAT
bus 1/0 module. It is recommended that you upgrade the software to the latest version. In addition,

versions (earlier than V1.3.2) not mentioned in this section are not recommended. Contact local

Slave files, for example, EtherCAT description file (.xml), CANopen description file (.eds), and

PROFIBUS DP description file (.gds), must match the slave firmware version. If you have any
questions, contact local vendors. Slaves not installed for V1.3.2 by default can be supported by
installing corresponding device files.

Version
1)
vendors if necessary.
2)
3)
Upgrade Method
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A Windows 7 or Windows 10 operating system is required, and the memory must not be less than 4
GB. Itis recommended that you use a 64-bit instead of a 32-bit Chinese-English operating system.

B Application software installation

For details about how to use AM400/AM600/AC800 series, see hardware manuals or contact vendors.
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Install the software based on the wizard or set the installation path during installation as required. The
default installation path is C:\Inovance Control\InoProShop.

Q Do not install the software in the same folder with other versions.

NOTE

W User project

When you open a project in an earlier version, the Project Version window is displayed. If you do
not want to update the project, select Not update to edit or use it directly. However, the LD must be

updated.

The Project Version window can be displayed automatically when you open a previous project.

Alternatively, you can choose Project > Project Version to display the window.

You can update all or some projects.

1) Toupdate all projects, on the Project Version window, select Update all projects to the latest
version, and then click OK.

2) To update some projects, on the Project Version window, select tabs corresponding to the projects to
be updated, and then click OK.

e
The LD must be updated.

NOTE

B Online firmware upgrade

PLC (CPU module) upgrade

Step 1: Choose Tool > InoProshop Tool > Scan Network, and select a device.

) InoProShop Tool

Communication %

)
| 10

—

Secan Network

@ Scan Network

Please scan network, and double click io select the connected PLC

4 Scan Network.. % Rename Active Device Please select network card:

Realtek PCle GBE Family Contr -

@ Network Settings - Gateway
0 holianhutong_ACE10
# Hellohorla
o Liujien-ACHI0
-~ are10-ney
-~ APTD1-Release-server
- ans0O_252_%3
[ aMBOO-TYQIEOSTR
[ A401-CPVIB0BTH-HE1-77
- [H AMBO0- zhupin-BOOMHZ
o fanjingiandl
- AMe0O-CPULB0ETE
-~ ame0o-HuA
H amane-128

Device Hame:

ACB10

PLC Type::

ACB10-0122-VORD

TP Address:
10. 44.55. 226

MAC Address:
10:16:27:28:39:31

Current user:;No user
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Step 2: Choose Upgrade > Select Firmware > Upgrade.

i InoProShop Tool . = | B |t

PLC Firmware Upgrade {

@ PLC Firmware Upgrade PIE Tnformation

FIC Type Firmwars Version:

| @ User Program Download

Firmvare Upgrade

‘ @ Accessory Update

Fo power cut off on upgrading

: Firmware
Compatible Deviee: Firmware Version:
(] Status:
.

Current user:No user

B EtherCAT module upgrade

Step 1: Choose Device > General, select Enable Expert Settings, and then choose Download > Run.

Devices R x [ Device [ Netwaork Configuration [ 156208 x | 7] ETHERCAT
=1 Unttied2d r
Address Additional
= [7] Device [connected] (AME00-CPU1608T I General ‘ Ethere. Am-_',-g_il
¥ -
R ook Dizgnosk Autolnc Address J : =l ’
Process Data
= %@ Network Configuration EtherCAT Address 1001 - Optional
LF EtherCAT Config Startup parameters(SD0)
Distributed Clock
!) LocalBus Config
= B PLcLogic Lhie Select DC DC-Synchron
- A tion [run]
 Applics [run] CoE Online enable 4000 Sync Unit Cycle (ps)
m Library Manager
Synci:
PLC_PRG (PRG) Servo Function Code ¥ "
=53 Task Configuration Enable Sync 0
= B ETHERCAT ESC Register @ SyncUnit Cycle  [x1 4000 = Cydle Time (ps)
ETHERCAT. EtherCAT_T| User Defined 0 2
@ - EtherCAT I/0 Mapping o] Shift Time (us)
= @ MainTask
Syncl:
&) 2Lc Prs satus N
"y Softotion General Axis Pool Enable 3ync 1
l HIGH_SPEED_IC (High Speed 10 Information @ SyncUnit Cydle  |x1 4000 : Cycle Time (us)
= @ ETHERCAT (EtherCAT Master) User Defined 0 =|  shift Time (us)
| = 4[] 15620N (1S620N_ECAT v2.6.5)
TOEP Axs (Axs) Diagnostics

Current State Operational

Startup checking Timeouts
DC cyclic unit control: assign to local pC
Watchdog
Identification
(@ Disabled
Configured Station Alias (AD0 0x0012) 1001
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Step 2: Choose Device > Onl

ine > Bootstrap. Then choose FoE > Download. On the dialog box

displayed, find and select the corresponding firmware file with the extension .bin to start upgrade.

Devices » 0 X

=5 Lntited24
=[] pevice [connected] (AMBD0-CPU 1608TP
@ Device Diagnosis
= %@ Network Configuration
!;P EtherCAT Config
h LocalBus Config
=80 pLC Logic
= c; Application [run]
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=38 ETHERCAT
& ETHERCAT.EtherCAT T
= @ MainTask
B pLC_PRG
"2 SoftMotion General Axis Pool
B +HiGH_SPEED_IO (High Speed 10
=¥ [W] ETHERCAT (EtherCAT Master)
| =73 7] 156200 {ISEZDN?ECATJZ.&S”

W Axis (Axis)

B Library upgrade

See the section "How to add

[ Device S Network Configuration [ 15620n x [[f] ETHERCAT
G |
enere State Machine
Init Bootstrap
FRERIEE [ ] l I Current state: Operational
[ Pre-0p ] [ Safe-Op ] -
Startup parameters(SDQ) Requested state: Operational
[ Op ] l ClearError I
Online
FoE
CoE Online
Upload...
Servo Function Code
E?PROM access
ESC Register [ write E2PROM... | [ Read E2PROM... | [ write E2PROM XML

EtherCAT I/0 Mapping
Status

Information

a compiled library to the project" of FAQs.

EtherCAT device file upgrade
Step 1: Choose Device > General, select Enable Expert Settings, and then choose Download > Run.
Devices * 01X |1 Device 9 Network Configuration (7] 156208 % [T ETHERCAT
72 tnateds I' | add Additional
=42 1] Device [connected] (AM500-CPU1608TR General ress sl F——]
@ Device Diagnosis I T o AutoInc Address |0 EtherCAT"
= %@ Network Configuration e e EtherCAT Address (1001 Optional
B EthercaT Config Startup parameters(SDQ)

Q LocalBus Config
= @g PLC Logic Online
= ':; Application [run]
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

CoE Onl

Distributed Clock.

Select DC DC-Synchron
line enable 4000 Sync Unit Cycle (ps)
Sync:

Servo Function Code

Enable Sync 0

=g ETHERCAT ESC Register @ SyncUnitCyde  |x1 4000 Cycle Time (ps)
ETHERCAT.EtherCAT_T User Defined o
@ - EtherCAT IO Mapping Shift Time (us)
= & MainTask
Syncl:
& PLC_PRE Status ¥
E Syncl
"3 softMotion General Axis Paol fanie sme
. HIGH_SPEED IO {High Speed 10 Information @ SyncUnit Cyde |x1 14000 Cycle Time {ps)
=4 |E| ETHERCAT (EtherCAT Master) User Defined ] chift Time (ps)
=5 ] 1S620N (1S620N_ECAT_v2.6.5)
M9 Axis (Axis) Diagnostics
Current State Operational
Startup checking Timeouts

DC cyclic unit control: assign to local pC
Watchdog

Identification

(@) Disabled

Configured Station Alias (ADO 0x0012) 1001
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Step 2: Choose Device > Online > Write EEPROMXML. On the dialog box displayed, find and select
the corresponding XML file to start upgrade.

=5 Uiniitled24 v
=3 (f]) Device [connected] (AM&00-CPU60BTR| | CEnerel State Machine
@ Device Diagnosis i
i‘ﬁ ’ | Process Data [ it ] [ foolsiep ] Current state: Operational
= Metwork Configuration .
[ Fre-Op ] [ Safe-0Op ] -
E) EtherCAT Config Startup parameters(SD0) Requested state: Operational
E,i LocalBus Config I [ op ] [ ClearError ]
=B PLC Logic I LD |
¥
- . Application [run] CoE Online e
m Library Manager Download... Upload...
PLC_PRG (FRG) Servo Function Code
= @ Task Configuration E2PROM access
- & EmERCAT ESC Register Write E2PROM... | | Read E2PROM... | | | write ExpROMOML |
| ETHERCAT.EtherCAT T )
EtherCAT IjO Mapping
= @ MainTask
B pLc_prG Status

" SoftMotion General Axis Pool

B e SPEED IO (HighSpeed 10| | [nformatien
=4[] ETHERCAT (EtherCAT Master)

| = 3 ] 1S520N (15620N_ECAT_v2.6.5)

W Axds (Axis)

FAQs

1) How to check the version

Choose Device > Upgrade > Get PLC Information.

Devices - 3 x
=) untiteds [=]
= |-ﬁi Device (AMB00-CPU1605TP/TH) ‘ PLC Information

@ Device Diagnosis ) .
Applications PLC Model: AMS0D Firmware Version:  1,13.20.0 Detailed Version Get PLC Information

= 3 Network Configuration

[ pevice x

Communication Settings

£ LocalBus Config Backup and Restore
= B PLcLogic Firmware Upgrade
= &) Application Files es5e scan devices and select the device before upgrading,and ramember thatne pewer can b cut off
@7 Library Manager
PLC Settings
PLC_PRG (PRG) Firmware Packet: Select Firmware
= [#8 Task Configuration PLC Shell
= MmainTask
Users and Groups
& repre UparadeFrogress: Upgrade
'8 SoftMation General Axis Pool ¥ : )
og
[ +icH_SPEED_I0 (High Speed 10 Moduie)

Compatible Device: Firmware Version: Firmware In Details

System Setting
Task Deployment
Status

Information

2) Target system not matching the connected device

InoProShop(V1.3.70.0) ==

® The device version '3.5.10.40' in the project is older than the connected device. It is

recommended to cancel the operation and manually update the device to version '3.5.11.10°
in the project.

Click 'Cancel'to abort.
Click 'OK' to ignore this warning and continue with the operation.

[7] Do not warn again for this project.

[ oK ][ Cancel ]

L 4

Figure D-1 Target system not matching the connected device

Cause: The PLC for InoProShop is in 3.5.11.10 version, while the actual PLC version is V3.5.10.20. The
InoProShop device version cannot be later than the actual version.

Solution 1: Upgrade the PLC firmware to match the device version (3.5.11.10).
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Step 1

Right-click Device, and click Update Device. On the window displayed, select Display all versions to find
the corresponding version. If no matching version is found from the device list, you can select a version
carrying the same first three numbers.

As shown in the following figure, the version "3.5.10.20" does not exist on the list. In this case, you can
select "3.5.10.40" (carrying the same first three numbers) and update the device.

ﬂj AMA02-CPU1G0STR TN Shenzhen Inovance Control Technology 3.5.10.40

| : ﬂj AMBO0-CPU1603TR TN Shenzhen Inovance Control Technology 3.5.10.40 =
: Lﬂ AME 10-CPU1603TP Shenzhen Inovance Control Technology 3.5.10.40
ﬂj CODESYS SoftMotion RTE V3 35 - Smart Software Solutions GmbH 3.5.10.40
ﬂj CODESYS Softmotion RTE V3 x64 35 - Smart Software Solutions GmbH 3.5,10,40
ﬂj CODESYS SoftMaotion Win V3 35 - Smart Software Solutions GmbH 3.5,10,40

ﬂj CODESYS SoftMotion Win V3 x64 35 - Smart Software Solutions GmbH 3.5.10.40 -

1 | [l | &

Group by category || Display all versions (forexperts only) [~] Display outdated versions

[  name: AME00-CPU150STR/TN
Vendor: Shenzhen Inovance Control Technology
Categories: SoftMotion PLCs
Version: 3.5.10.40
Order Number: 77?7
Description: Inovance Control Technology Soft-PLC

=4

Update and try to preserve most information of
Device

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

[ Update Device l [ Close

Figure D-2 Updating the PLC

Step 2
Rescan and select the corresponding device. No error is reported, shown as follows.

7] peviee x

Scan Network... || Gateway Device

| Communication Settings

=" o
applications Select Device @
Select the network path to the controller:
Backup and Restore
=- ¥y g Gateway-1 Device Hame: Scan network

Files [l amsno_z52_xs [00FC] Gateway-1

[f amsoo_254 [00FE) b
PLC Settings [ amsoo-crU1s08TP [00CE] TCP/IP

[ amsoo-cPu1s08TP [00DE]
PLC Shell o

[ Ams00-cPU16068TP [00E3] IP-Address:

localhost

Users and Groups [f ams00-HUA [00ED]

[ Ame00-sys02[00F7] Port:
Log [ ams00-zyq1608TP [DOFS] 1217
System Setting
Upgrade
Task Deployment
Status
Information

ance

Figure D-3 Connecting the PLC
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Step 3

Choose Device > Upgrade to upgrade the firmware on the Firmware Upgrade page.

Devices - 0 X m Device X
=5 Untitledd -
= ﬁi Device (AMG0D-CPU1608TR/TN) Communication Settings PLC Information

O Device Diagnosis . -

Applications PLC Model: AMG00 Firmware Version:  1.19.20.0 Detailed Version Get PLC Information
= % Network Configuration
E-;F LocalBus Config Backup and Restore
=81 PLC Logic Firmware Upgrade
= £} Application Fies ease scan devices and selectthe device before upgrading,and remember thatno power can becut off
) Library Manager
PLC Settings y
PLC_PRG (PRG) Firmware Packet: Select Firmware
= @ Task Configuration PLC Shell
& @ MairTask Compatible Device: Firmwaare Version: Firmware In Details
Users and Groups
@ PLCFRE UpgradeProgress: | Upgrade

% SoftMotion General Axis Pool ¥
09

l HIGH_SPEED_IO (High Speed 10 Madule)
System Setting

E—

Task Deployment
Status

Information

1- Online Firmware Upgrade page

Figure D-4 Upgrading firmware online
Step 4

After the firmware is upgraded, upgrade the PLC to V3.5.11.10 as described in Step 1. Then you can use the
latest version of PLC and its firmware.

Solution 2: Degrade the device to match the firmware version.

Take Step 1 of Solution 1. However, device files of PLCs in earlier versions can be used only with IEC
libraries that match the PLC versions.

When an IEC library is added to the project, as the latest version of the IEC library is added by default, a
compilation error may occur during program compilation because the library version does not match the
PLC version. In this case, you can change the IEC library version manually.
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3) Compilation error occurred while adding a library by using the latest version of programming
software

Use V1.3.2 to open a project created by software in versions earlier than V1.3.0 (V1.2.0 as an example),

choose Add library > CmpHCBasic, and use the MC_ResetDrive function block. A compilation error
occurred.

[ EMERCAT [ Network Canfiguration PLCPRE X || [ibrary Manager
1 PROGRAM PLC_FRG
= % Add library ¥ Delete libra Properties 2 Details +4 Try to reload library | 5] Placeholders
VAR ] ry ry P! E] y ry
3 mc_resetdrive: MC_ResetDrive; N
= = ame
4 END VAR
5 Hoe 3
+ &
= CmpHCBasic, 1.8.0.0 (Inavance)
; CmpChedksum, 3.5.5.0 (System)
=
= 1 mec_resetdrive( + CmplecTask, 3.5.9.0 (System)
z Bxis:= Mxis, + 10DrvEtherCAT, 3.5.11,10 (35 - Smart Software Solutions GmbH)
: EIC Master:= ZIHERCAT, +- [0 53 _Bask, 4.2.2.0 (26 - Smart Software Sabans GmbH)
4 EIC Slave:= IS&20N,
- — Standard, 3.5.9.0 (System)
Execute:= ,
& TimeQut:= , SysTypes, 3.1.2.0 (System)
7 Mode:= | il
] Done=»
] Buay=> ,
10 Error=> ,
11 ErrorID=> |;
4| — 11l
Messages - Total 3 error(s), 0 warning(s), 0 message(s) :I P —T— E] ‘ |
Build ~ | 3 error(s) = =
Description Project Objed
typify code ...
€ C0201: Type 'SM3_Drive_ETC_D5402_CycicSync, AXIS_REF_ETC_DS402_CS' is not equal to type 'AXIS_REF_SM3' of VAR _IN_OUT 'Axis' Untitied25 PLC_PR
€ C0201: Type TaDrvEthercatiib, [ODrvEtherCAT is nat equal to type ToDrvEtherCAT' of VAR_IN_OUT 'ETC_Master' ‘—6 Untitled25 PLC_PR
€ C0201: Type ToDrvEthercatiib,ETCSlave' is not equal to type 'ETCSlave' of VAR_IN_OUT 'ETC_Slave' Untitled25 PLC_PR
Compile complete - 3 errors, 0 warnings

1-Added IEC library; 2 - Inconsistent version; 3 - Inconsistent version; 4 - Compilation error

Figure D-5 Compilation error occurred while adding a library
Cause: The version of specific libraries that the CmpHCBasic library depends on (SM3_Basic and
IODrvEtherCAT libraries) does not match the version of specific libraries that project library management
depends on. The IODrvEtherCAT version that CmpHCBasic (V1.8.0.0) depends on is V3.5.11.10, while the

referenced version is V3.5.10.0. The SM3_Basic version CmpHCBasic (V1.8.0.0) depends on is V4.2.2.0,
while the referenced version is V4.2.1.0.

Solution

Step 1: Double click Library Manager to display the Library Manager page. Select CmpBasis from the
library list. The library version is V1.8.0.0.

Step 2: On the Library Manager interface, select Properties. In the window displayed, find the Version
tab, select 1.6.0.0 (project created by V1.2.0) from the drop-down list, which is the IEC library version
matching the PLC, and then click OK.
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¥ Untitled24.project” - InoProShop(V1.3.71.0) = @ %

fle  Edit View Project Lbraries Buid Online Debug Tools Window Help Y
BE=dI& |68 25 | | - (0 1 | ©F e |
Devices > 2 x| fi Ubrary Manager x =
= 3 tntited2s =1| %5 Add library X Delete library | 3 Properties 73 Details | 5] Placeholders | (fff Library repository

=l Device (aM80D-CPUIE0BTP/TN)

Name Namespace Effective version El
@ Device Diagnosis
%-+@ 35license = 36License, 3.5.10.0 (35 - Smart Software Solutions GmbH) _3s_License 35100
= %€ Nebwork Configuration
%48 Breakpontlogging = Ereakpoint Logging Functons, 3.5.5.0 (35 - Smart Software Solutions GrbH) BPLog 2550
$ EtherCAT Config
¥ 58 CmpHCBasic, 1.8.0.0 (Inovance) amphcBasc 1800
¥ LocalBus Config
-+@ CmpHSIO = CmpHSIO, 0.0.0.6 (Inovance) CmpHsSIo 00,06 L
=Bl pciogic - i - =
. - +@ [ODrVEtherCAT = I0DNVEherG = =} 351110
=) Application o Properties - CmpHCBasic, 1.8.0.0 (Inovance)
* Standard, 3.5. 0.0
) Library Manager
PLC_PRG FRG) Genera Version
= (8 Task Confiquration ® Namespace:  cmpHCBasc ) Specific versior - L
=g ETHERCAT Default library: “) Newest version al
* desyne  35.7.0
& ETHERCAT.EtherCAT_Task
5 ® vk -+ sM3_Robotics = sM3 Robotesyfl|  visbiitys 4220 -
&) nic_pre = B CrotcBsse, 1.6.0.0 Trovance|| ] Only allowaualified access toallidenifers.
9. Softviotion Generl Axis Pocl 24f Me_ERROR IFthe current project Is referenced as a ibrary by anather project:
[ ri6H_sPEED 10 (righ Speed 10 Modie) #2) Functonslock [ Publish all IEC symbols to that project as fFthis reference would have been included there directly.
= [ ETHERCAT (EtherCAT Master) ] Update Record [] Hide this reference in the dependency tree.
= [{J 15620N (15620N_ECAT v2.6.5)
B s () ] optianal (i the library s missing,na errarvil bereported).

‘ 0 v

T 7ous | vevees

B config Device nformation Output| [E] Messages -Total 0 eror(s), 0 warning(s), 0 message(s)

Lastbuid: € 0 ® 0 Precompie: \/ Current user: (nobody) 1]

Inovice

Figure D-6 Updating the IEC library manually
Step 3: Compile the project, as shown in the following figure.

(@ eHercar  V[E] PLC_PRE X | Library Manager
. : ‘;H;;)GRAM FLEC_FRE %3 Add library % Delete library | Properties 73 Details ## Try to reload library 5 Placeholders
2 mc_resetdrive: MC ResetDrive; Name
'_1 END_VAR + 35License = 3SLicense, 3,5,10.0 (35 - Smart Software Solutions GmbH)
N + BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH)
= -pHCEaslc,, 1.6.0.0 (Inovance) |
CmpChedkeam, 3.5.5.0 Gystem)
= T e resecdrive ( - IODrvEtherCAT, 3.5.10.0 (35 - Smart Software Solutions GmbH) \
P - Lwiz:= Luis, |F SM3_Basic, 4.2.1.0 (35 - Smart Software Solutions GmbH) |
3 ETIC Master:= ETHERCAT, : Standard, 3.5.9.0 (System) @
‘ ETC_Slave:= IS620N, + CmpHSIO = CmpHSIO, 0.0.0.6 (Inovance)
Z Execute:=, % |42 10DrvEtherCAT = [ODIVEterCAT, 3.5.10.0 (35 - Smart Software Solutions GmbH)
7 ' E IoStandard = IoStandard, 3.5.10.0 (System)
2 £ | SM3_Basic = SM3_Basic, 4.2.1.0 (35 - Smart Software Solutions GmbH)
5 + SM3_CNC = SM3_CNC, 4.2.1.1 (35 - Smart Software Solutions GmbH)
ii E:Zi;;} . 4«8 5M3_Drive_ETC = 5M3_Drive_ETC, 4.2, 1.0 (35 - Smart Software Solutions GmbH)

+ SM3_Drive_ETC_DS5402_CydicSync = SM3_Drive_ETC_DS5402_CydicSync, 3.5.7.0 (35 - Smart Software Solutions GmbH)
+ 5SM3_Robotics = SM3_Robotics, 4.2.1.0 (35 - Smart Software Solutions GmbH)
+ SM3_Robotics = SM3_Robotics_Visu, 4.2.0.0 (35 - Smart Software Solutions GmbH)
+ SM3_Transformation = SM3_Transformation, 4.2.1.0 (35 - Smart Software Solutions GmbH)
Standard = Standard, 3.5.9.0 (System)

4 1
| Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Build - |O 0 error(s) |® 0 warning(s) |0 0 message(s) ‘ by K
Description Project
The application is up to date O

Compile complete -- 0 errors, 0 warnings

1&2 - Same version; 3 - Compilation succeeded

Figure D-7 Updated IEC library and compilation information

Q The library is incompatible mainly because the version of the system library that the library depends
on does not match the version of the system library included in the previous project. Common
NOTE libraries include 10DrvEtherCAT and SM3_Basic libraries.
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4) How to add a compiled library to the project

Example: CmpHCBasic. compiled-library (V1.11.0.0), software tool (V1.2.60)

This example is applicable to other versions of software tool.

Step 1: Install a compiled library.

Open a project and click Library Manager.

Devices

~ 1 x Lil

rary Manager X |

=151 Unbitled24
=[] Device (AMSOD-CPU160STR/TN)
@ Device Diagnosis
=% Network Configuration
¥4 EthercaT Config
¥ Localbus Config
= B PLC Logic
= £} Application
~|E] PLC_PRG (PRG)
=-[# Task Configuration
=g ETHERCAT
@) ETHERCAT.EtherCAT Task
=g MainTask
& pLC_PRG
" SoftMotion General Axis Pool
[ +uGH_SPEED_IO (High Speed 10 Module)
~-[MB] ETHERCAT (EtherCAT Master)
=/ () 15620N (IS620N_ECAT v2.6.5)

B axis (axis)

$5Add library 3< Delete library | % Properties

Name

CmpHSIO = CmpHSIO, 0.0.0.6 (Inovance)

ToStandard = IoStandard

.10.0 (System)

+
BEE BB BB BB

- Details | 5] Placeholders | (il Library repository
 —

e 3Slicense = 35license, 3.5.10.0 (35 - Smart Software Solutions GmbH)

& BreskpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH)

SM3_Basic = SM3_Basic, 4.2.2.0 (35 - Smart Software Solutions GmbH)
SM3_CNC = SM3_CNC, 4.2. 1.1 (35 - Smart Software Solutions GmbH)

SM3_Drive_ETC = SM3_Drive_ETC, 4.2. 1.0 (35 - Smart Software Solutions GmbH)
SM3_Drive_ETC_DS402_CyclicSync = SM3_Drive_ETC_D5402_CydlicSyne, 3.
SM3_Robotics = SM3_Robotics, 4.2.2.0 (35 - Smart Software Solutions Gmbi)
SM3_Robotics_Visu = SM3_Robotics_Visu, 4.2.0.0 (35 - Smart Software Solutions GmbH)

10DrvEtherCAT = IODrvEtherCAT, 3.5.11.10 (35 - Smart Software Solutions GmbH)

(35 - Smart Software Solutions GmbiH)

Namespace
_35_LICENSE

BPLog

CmpHSIO

ToDrvEthercatiib

IoStandard

SM3_Basic

SM3_CNC

SM3_Drive_ETC
SM3_Drive_ETC_DS402_CydlicSync
SM3_Robotics

SM3_Robotics_Visu

On the Library Manager interface, click Library repository > Install.

m Library Manager X

%5 Add library < Delete library

“f Properties

- Details 5] Placeholders || ffifl Library repository

Name

Namespace

k2 35License = 35license,

+ BreakpointLogging = Bn

'
(i) Library Repository

|

£ CmpHSIO = CmpHSIO,

® I0DrvEtherCAT = I0Dr

IoStandard = IoStandal

Location: [Syshem

v] lEdlthahons... ]

{D:\Inovance Control\1.3.71.0YCODESYS \Repository\Managed Libraries)

SM3_Basic = SM3_Basid]
SM3_CNC =5M3_CNC,
SM3_Drive_ETC = SM3 ]
SM3_Drive_ETC_D5402
SM3_Robotics = 5M3_RY
SM3_Robotics_Visu = Sil

BHEBEIBEEDE

Installed libraries:

Company: i
pany: | {llauppanies) - Uninstall
= ic
+ @ (Miscellaneous)
@ Export...
+- =" Application
It
+ =" Intern S
@
+- @z System
@
+ @2 TestVersions(not recommended)
@
+ @z Use Cases

Group by category

Dependencdies. ..

Details...

Library Profiles

il

Find the compiled library (CmpHCBasic.compiled-library V1.11.0.0) and open it.

|| CmpHCBasic(V1.9.0.0 Base 3.5.9.30).compiled-library 2018/4/24 9:37 COMPILED-LIER... 26 KB
|| CmpHCBasic(¥1.10.0.0 Base 2.5.10.10).compiled-library 2018/4/24 9:30 COMPILED-LIBR... 39 KB
0.0 Base 3.5.11.10).compiled-library 2018/4/24 9:20 COMPILED-LIBR...

|[L] cmpHCBasic(v1.11.
i

30 KB | ‘
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Step 2: Add the library to the project.

On the Library Manager interface, click Add library > (Miscellaneous) > +.

m Library Manager x
5 Add library| >< Delete library |5 Properties 73 Details | 5] Placeholders Library repasitory
Name Namespace
Ee 35license = 3SLicense, 3.5.10.0 (35 - Smart Software Solutions GmbH) _38_LICENSE
£ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog
; mpHSIO
| [EEEE DrvEthercatlib
3 . Standard
E String for a fulltext search... -
I Library Company Mz e
* Application
* Use Cases Mz _Drive_ETC_DS40
E: (Miscellaneous) M3 _Robotics
E ' Inevance ]z _Robotics
= CrpHCBuiltinlo Inavance
CmpHCCiA405 Inovance
CmpHCCOMMON_LIB_CODE Inovance
CmpHCDiagnose Inovance
CmpHCSecurity Inovance
CmpHSIO Inovance
CmpWWPBasic OEM
HC_BASIC Inovance
IoDrvCAMopenAxis Inovance
IoDrvEtherCATEncoder Inovance
\

Select CmpHCBasic and click OK. By default, the latest version is added to the project.

Name
E 35License = 3SLicense, 3.5.10.0 (35 - Smart Software Solutions GmbH)

E3 Breakpointlogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH)

Namespace
_35_LICENSE
EPLog

+ |CmpHCBasic, 1.8.0.0 (Inovance)

cmpHCBasic

- CmpHSIO0 = CmpHSIO, 0.0.0.6 {Inovance)

£ I0DrvEtherCAT = I0DrvEtherCAT, 3.5.11.10 (35 - Smart Software Solutions GmbH)
& ToStandard = IoStandard, 3.5.10.0 (System)

£ SM3_Basic = SM3_Basic, 4.2.2.0 (35 - Smart Software Solutions GmbH)

+ SM3_CNC =5M3_CNC, 4.2.1.1 (35 - Smart Software Solutions GmbH)

+ SM3_Drive_ETC = SM3_Drive_ETC, 4.2.1.0 (35 - Smart Software Solutions GmbH]

E3 SM3_Drive_ETC_DS402_CydicSync = SM3_Drive_ETC_DS402_CydicSync, 7.0 (35 - Smart Software Solutions GmbH)

Step 3: Select the library version manually.

CmpHSIO

IoDrvEthercatlib

IoStandard

SM3_Basic

SM3_CNC

SM3_Drive_ETC
SM3_Drive_ETC_DS402_CydlicSync

Effective version
3.5.10.0

3.5.5.0

1.8.0.0

0.0.0.6

3.5.11.10
3.5.10.0

4.2.20

4211

4.2.1.0

On the Library Manager interface, select CmpHCBasic. Click Properties. The Properties window is
displayed. You can select a version from the drop-down list of Version (confirm that the library version
matches the software tool; otherwise, the system reports a compilation error when you use the library).

Devices -8 X Library Manager X
= thitied2t =] #5 Add library ¥ Delete library | =5 Properties |72 Details | 5] Placeholders | (fffl Library repository
= [ Device (AME00-CPU1608TP/TM) . n
Name Namespace Effective version
@ Device Diagrosis
+ 35License = 3Slicense, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 35100
=% Network Configuration
+ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
& EthercaT config
‘H +E CmpHCBasic, 1.8.0.0 (Inovance) ‘ cmpHCBasic 1.8.0.0
&3 Localus config
0 + CmpHSIO = CmpHSIO, 0.0.0.6 (Inovance) CmpHSIO 0.0.0.6
= [0 PLC Logic
y *® IODrvEtherCAT = IODrvEtherC4F - g‘ 351110
= £} Application Properties - CmpHCBasic, 1.8.0.0 {Inovance)
#-o@ [oStandard = IoStandard, 3.5. 3.5.10.0
ffifl Library Manager
f SM3_B: = SM3_Basic, 4.2.24 B z 4.2.2.0
PLC_PRG (FRG) }_Basic _Basic General: Version:
=B Task Confiqwration & SM3_CNC = 5M3_CNC, 4.2.1.1 Namespace:  cmpHCBasic @ Specific version: || TIEHIN [+] 4211
* SM3_Drive_ETC = SM3_Drive_Bj 4.2.1.0
=58 ETHERCAT S e Default library: ® Nmestversmna\ “‘
& SM3_Drive_ETC_DS402_CydicS) -0 clicSync
@ ETHERCAT.EtherCAT_Task 1.5.0.0
@ SM3_Robotics = SM3_Robotics,} ibility:
= & MainTask = '~ Visibility:
&) pic_prG g @ CmpHCRasic, 1.8.0.0 (Inovance [] Only allow qualified access to all identifiers.
’ % SoftMotion General Axis ool 9% MC_ERROR If the current project is referenced 2s a library by another project:
[l ti6H_SPEED IO (High Speed IO Module) * 2 FunctionBlock 7] Publish all IEC symbols to that project as if this reference would have been included there directly.
=-[BE] ETHERCAT (EtherCAT Master) £ Update_Record 7] Hide this reference in the dependency tree.
=/~ [ 15520N (1S620N_ECAT v2.6.5)
B s () [7] Optional {if the library s missing, no error will be reported).
\
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NOTE

Appendix E High-speed 1/0 Compatibility

User Guide

CmpHCBuiltinlo: Earlier high-speed 1/0 function block library
CmpHSIO: Latest high-speed I/0 function block library

QS ¢ Note:

1) To add a library to the project or update a library, choose Build > Clear All first.

download).

2) Afterthe library is compiled, log in and download it again (a PLC error may be caused by online

InProShop in V1.2.0 (temporary version: 1.1.60.0), AM600 firmware in V1.19.70.0 and FPGA in A624 version
and later versions support the latest high-speed I/O function block library. The following figures show the
software Uls for earlier and latest I/O devices respectively.

Ul for high-speed 1/0O device in earlier version

High-speed Counter

[ CHD Setting ] [ CH1 Setting ] [ CH2 Setting ] [ CH3 Setting ]

[ CH4 Setting ] [ CHS Setting ] [ CH Setting ] [ CH7 Setting ]

Input Signal

Xn0
X¥nl
X¥n2
Xn3
Xn4
X¥n3
XnG
Xn7
Xng
Xng
Xn&
X¥nB
X¥nC
X¥nD
XnE
XnF

Input Signal Function

General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input
General Input

[ 0K K KN KK [ K K K K K KN R

Filter Time (us)
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000

Interrupt Fr---
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising
Rising

L[}

Positioning
[ Axis 0 Setting ] [ fxis #1 Setting ]
[ Axis 2 Setting ] [ fxis #3 Setting ]
Output Signal

¥no
¥nl
¥n2
¥n3
Ynd
¥n3
YnG
¥n7

Output Signal Funetioen
General Qutput
General Qutput
General Qutput
General Qutput
General Qutput
General Qutput
General Qutput
General Qutput

[ K K0 [ KN KN K0 EN

Output Mode in Error
Clear
Clear
Clear
Clear
Clear
Clear
Clear

[N KN KN EN EN ER KR EN

Clear

[] stopped an high speed 10 failure

Default
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Ul for high-speed 1/0 device in the latest version

Filter(us) [] Counterd [ axiso
General Input—|x0 20000 | Mode ABFPhaseMultipe 4 )| | outputMode [cwjcaw  v]| YO |—General Output
Coincident Qutput vod
a ot 20000 Home Method [Method 0 - |
eneral Inpu A S Ax vi General Output
[7] Countert [T s
General Input—{X2 20000 Mode AJB Phase Multiple 4+ Output Made | CW/ccw - ¥2 [—General Output
Coincident Output
General Input—{ X3 20000 P jone Home Method |Method 0 - ¥2 |— General Output
Dateme\Tngger [ xa s
General Input—( X4 20000 Counter2
= ¥4 |—General Qutput
Mode A/B Phase Multiple 4+ Output Made | Cw/CCi e
General Input—X3 20000 | coingident output Home Method [Method 0 w| w5 |—General Output
Externel Trigger [Elxa Axis3
General Input—1 X6 20000 s
[ Counters Output Mode  [cwjcow - ¥6 |— General Output
Mode AJB Phase Multiple 4+
General Input—{X7 20000
Coincident Output Home Method |Method 0 - V7 |—General Output
General Input— X8 20000 | Bxtemel Trigger ¥
Interrupt Ingut
[7] Counters
General Input—|Xg 20000 Mode AEPhase s =) | 0% 1) ox()
Coincident Output | Nane e [ mEYE|
General Input—( XA 20000
P [T Counters [SECNEN] s
Mode

General Input—{ X8 20000

mx [T [Wp=1ED]
Default

Coincident Qutput | Nene

General Input—|XC 20000 [ Counters
Mode

General Input—IXD 20000 | i qutput [None

[T Counter?
Mode AJB Phase Multiple 4 +

> =
& o
o o
R &
2 }
i i
3 =z
£ E
=3 =3
- -
a m
- -
1 4 LERE] 1

General Input—{XE 20000

Note

1) Match the latest version of high-speed I/O device to the latest version of high-speed 1/0 library, and
match the earlier version of high-speed 1/0 device to the earlier version of high-speed I/0 library.

2) To use functions of the latest version of high-speed I/O device, you need to upgrade both PLC
firmware and FPGA.

3) The latest and earlier high-speed 1/0 functions can be switched over to each other (incompatible with
homing). If the latest high-speed I/O device is mixed with the earlier high-speed 1/0 device (the latest
high-speed 1/0 project with an earlier PLC high-speed 1/0 device or an earlier I/O project with the
latest PLC high-speed 1/0 device), a message is displayed reminding you to switch the PLC, as shown
in the following figure. You need to switch the version of high-speed I/O device and restart the PLC.

InoProShop(V1.1.60.0) X

0 The High-speed I/0 data is not compliable with PLC, are you sure to
switch to HS 1/0 version and restart?

4) If you do not want to switch the PLC, you can switch the version of high-speed 1/0 device for the
project. Display the Update Device interface, as shown in the following figure. The earlier high-speed
I/O device isin 0.0.0.10 version, and the latest I/O device is in 0.0.0.20 version.

Devices > 2 X% | @ update Device =
= Lnsteds
= [{l Device (AM800-CPU1608TR/TH) Name: |HIGH_SPEED_IO
S Device Diagnosis Action:
=% Network Configuration ) Append device () Insert device @ Update device
4 LocalBus Config
= Bl PLC Logic Enter a string for & fulltext search in all devices...  Vendor: | <all vendars> -]
=L} Application Name Vendor Version Description o
i) Liorary Manager [ cPuDo32 Inavance 0.0,0.10 CPU DO32 Module hardware descrif
PLC_PRG (PRG) @ crurT4 Inovance 0.0.0.10 CPU PT4 Madule hardware descripti
={#8 Task Configuration [ cruTca Inovance 1.0.0.0 CPU TC4 Module hardware descript
=k ManTask [ cruTes Inovance 0.0.0.10 CPU TC8 Module hardware descript|
@] PLC_PRG () P Master Inovance 0.0.0.10  DP Master of Inovance =
"2 Softiotion General Axis Pool [ DpslaveDevice inovance 0.0.0.10
r' H | | | [ High Speed 10 Module Inovance 0.0.0.20 | High Speed IO Module_testingd724
[ Modbus Device inovance 0.0.0.10
[f Modbus Master inovance 0.0.0.10
[f@ ModbusTCP Device inovance 0.0.0.10 =
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5) Ifyou use earlier software tool (for example, V1.1.0 or V0.0.9.10) to download an earlier high-speed
I/O project to the PLC with the latest version of firmware (later than V1.19.70.0), the error indicating
version not matched is reported.

Solution: Install the latest version of software tool, and use it to open and download an earlier project (the

high-speed I/0 function not used) to the PLC with the latest version of firmware. In this case, no error is

reported.

High-speed 1/0O Diagnosis

(1) High-speed 1/0 device in the latest version

Basic format

Library + function block + error code

3 3-bit

Library: The default high-speed 1/0 is 0.

Function block number: Function blocks are numbered from 01. Function blocks are detailed in
"6.2.4 List of Function Blocks".

B Error code: The error code starts from 01. Error codes are detailed in the list of counter error codes.
If the error code is less than 500, it indicates a serious error. If the error code is greater than 500, it
indicates a function block error. In the example of 14506, 14 indicates HC_WriteParameter, and 506
indicates a parameter error. In the example of 31520, 31 indicates MC_WriteParameter_P, and 520

indicates a parameter error.

Table E-2 List of counter error codes

Error Code Definition Description

001 ERR_COUNTERID_ INVALID The entered channel number is invalid. A valid
number ranges from 0 to 7.

003 ERR_CNT_OVERFLOW The counter overflow/underflow is incorrect.

004 ERR_COUNTER_NOT_CHOSEN No hlgh-speed functlonlls selected. Select a high-
speed in the programming software.

007 ERR_COUNTER_NOT_ENABLED HC_Counter is not enabled.

101 ERR_WRITEINTERRUPTPARAMETER_UNVALIAD | The write interrupt parameter is invalid.

102 ERR_INTERRUPT_NOT_CHOSE Interrupt Input is not selected in the programming
software.

ERR_SETCOMPARE_IMREFRESHCYCLE The comparllson value. ImRefreshCycle exceeds
501 30000. A valid comparison value ranges from 0 to
OVERFLOW

30000.

502 ERR_SETCOMPAREM_NUMBERS_OVERFLOW Igg HC_SetCompareM number ranges from 1 to

503 ERR_PREWR_VALUE_OVERFLOW The preset value is out of range.

504 ERR_AVERAGE_PARA_UNVALIAD The set av.erage' frequency and average rotational
speed are invalid.

505 ERR_ROTATION_PULSES_UNIT_UNVALIAD The set number of pulses per rotation is invalid.

506 ERR_WRITEBOOIPARAMETER_UNVALIAD H:/:Zt HC_WriteBoolParameter parameter is

507 ERR_READBOOLPARAMETER_UNVALIAD The ob.tamed HC_ReadBoolParameter parameter
isinvalid

508 ERR_MEASURE_WIDTH_OVERFLOW The measured width is invalid.
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Error Code Definition Description
ERR_SETCOMPAREM._IMREFRESHCYCLE The comparllson value. ImRefreshCycle exceeds
509 30000. A valid comparison value ranges from 0 to
OVERFLOW
30000.
510 ERR_PRESET_TRIGGERTYPE_OVERFLOW The preset parameter is invalid.
511 ERR_WRITEPARAMETER_UNVALIAD The set HC_WriteParameter parameter is invalid.
513 ERR_FUNC_COUNTERID_ INVALID Thg special function channel number is invalid. A
valid number ranges from 0 to 3.
514 ERR_COUNTER_NOT_CHOSE_EXETERNAL_X External Trlgger 's not selected n the
programming software.
515 ERR_CNT_FORMAT NOT RING The r'|ng counting typg is incorrect. Select a correct
type in the programming software.
516 ERR_RING_ DOWNVAL_BEYOND._UPVAL The lower limit forr|ngc.ou.nt|ng|s equalto or
greater than the upper limit.
The sampling time is too short. A valid value ranges
517 ERR_SAMPLE_VALUE_LESS
- - - from 10 to 65535, in the unit of ms.
518 ERR_RING_VALUE_OVERFLOW The ring counting is out of range.

Table E-3 List of high-speed axis error codes

Indicates the

Definition Description
error code.

001 ERR_NOT_POWER MC_Power is not enabled.

002 ERR_UP_SOFTWARE_LIMIT Thg current position is beyond the software stroke
limit (Up).

003 ERR_DOWN_SOFTWARE_LIMIT Thg current position is beyond the software stroke
limit (Down).

004 ERR_AXIS_FUNC_UNUSED The high-speed aAX|s is not enabled. Enable the axis
in the programming software.
The axis number is invalid. A valid number ranges

005 ERR_INPUT_CHANNAL_NUM_INVALID
from 0 to 3.

006 ERR_DEST_POS_OVER_SOFT_UP_LIMIT ;Ii':ﬁttarget position is beyond the upper software

007 ERR_DEST_POS_OVER_SOFT_DOWN_LIMIT ;Ii':qeittarget position is beyond the lower software
The deceleration point is invalid: In position mode,

010 ERR_POS_DECPOINT_OVERLOW when the device is repositioned, the deceleration
length is greater than the actual distance.
The deceleration point is invalid: When you switch

011 ERR_VEL DECPOINT OVERLOW from the ~?peed mod.e to the position mode, the
deceleration length is greater than the actual
distance.
The maximum PLSNUM positioning length

012 ERR_POS_PLSNUM_OVERLOW 2147483647 is exceeded.

013 ERR_POS_DECPOINT2._OVERLOW An erroro.ccurre.d while recomputing the
deceleration point.

501 ERR_ACC_SET_OVERFLOW The accele.ratlon exceeds the maximum value set
by MC_WriteParameter_P.

502 ERR_ACC_SET_LOW The accele'ratlon is below the minimum value set
by MC_WriteParameter_P.

503 ERR_DEC_SET_OVERFLOW The decelgranon exceeds the maximum value set
by MC_WriteParameter_P.

504 ERR_DEC_SET_LOW The decel§rat|on is below the minimum value set
by MC_WriteParameter_P.
The set speed is out of range. Set the speed

505 ERR_VEL_SET_OVERFLOW in the programming software or through MC_

WriteParameter_P.
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Indicates the . —
error code. Definition Description
506 ERR_VEL_SET_LOW The set speed is too low.
The speed is less than the startup offset speed.
508 ERR_VEL_LESS_THAN_STARTVEL Set the startup offset speed in the programming
software.
509 ERR_STARTVEL_SET_LOW The starting speed is too small.
510 ERR_FBD_MOVEMODE_INVALIAD The motion mode of the function block is invalid.
511 ERR_WASNT_STANDSTILL The axis is not in Standstill state.
512 ERR_WASNT_DISABLED The axis is not in Disabled state.
513 ERR_IN_ERRORSTOP The axis is in ErrorStop state.
514 ERR_NOT_READY_FOR_MOTION The axis is not ready to run.
515 ERR_INVLALID_VELOCITY_MODE The speed mode is invalid.
516 ERR_INVLALID_POSTION_MODE The position mode is invalid.
520 ERR_AXIS_WRITEPARAMETER_UNVALIAD The MC_WriteParameter_P parameter is invalid.
521 ERR_AXIS_READPARAMETER_UNVALIAD The MC_ReadParameter_P parameter is invalid.
599 ERR_HOME_MODE_UNVALIAD The homing mF)de isinvalid. Select a valid mode in
the programming software.
523 ET\IF\Q/_AT_)I(L%WRITEPARAMETER_HOME_MODE_ The homing mode is invalid.

Errors can be classified into axis errors and function block errors.

Conditions for setting the axis to ErrorStop state:

1) Axis errors occur.

2) Function block errors occur when the axis is in DiscreteMotion, ContinuousMotion, or Homing state.
(2) High-speed I/O device in earlier version

High-speed I/0 diagnosis information is displayed on the high-speed I/0 self-diagnosis page. For
descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis information.

High-speed I/0 diagnosis information is obtained by obtaining high-speed 1/0 soft elements. High-speed
I/O diagnosis results include channel errors, channel alarms, axis errors, axis alarms, and other faults. The
diagnosis states and diagnosis codes of channel errors, channel alarms, axis errors, and axis alarms are
indicated by soft elements. The diagnosis state indicates whether diagnosis information exists, and the
diagnosis code indicates the error code. The following table shows soft elements, diagnosis codes, and
diagnosis information corresponding to each type.

B Channel error

The following table lists the relationship among the channel number, error flag soft element, and
error diagnosis code soft element.

Channel Number Error Flag Soft Element Error Diagnosis Code Soft Element
0 SM9030 SDo007
1 SM9080 SD9017
2 SM9130 SD9027
3 SM9180 SD9037
4 SM9230 SD9047
5 SM9380 SD9057
6 SM9330 SD9067
7 SM9380 SD90T7
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The following table lists the relationship between the diagnosis code and diagnosis information.

Diagnosis Code Diagnosis Information
1001 Unmatching channel type
1002 Counter overflow
1003 Pulse width measurement overflow
1011 The lower limit for the ring counter above the upper limit
1012 Unmatching counter type
1013 Unused high-speed counting function
1014 Unmatching high-speed counter function
1015 Preset value out of range
1016 Invalid average parameter
1017 Invalid set number of pulses per rotation

B Channelalarm

The following table lists the relationship among the channel number, alarm flag soft element, and

-414-

alarm diagnosis code soft element.

Channel Number Alarm Flag Soft Element Alarm Diagnosis Code Soft Element
0 SM9031 SD9008
1 SM9081 SD9018
2 SM9131 SD9028
3 SM9181 SD9038
4 SM9231 SD9048
5 SM9381 SD9058
6 SM9331 SD9068
7 SM9381 SD9078

The following table lists the relationship between the diagnosis code and diagnosis information.

Diagnosis Code

Diagnosis Information

1501

Sampled value overflow

Axis error

The following table lists the relationship among the axis number, error flag soft element, and error

diagnosis code soft element.

Axis Number Error Flag Soft Element Error Diagnosis Code Soft Element
0 SM9405 SD9105
1 SM9425 SD9125
2 SM9445 SD9145
3 SM9465 SD9165
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The following table lists the relationship between the diagnosis code and diagnosis information.

Diagnosis Code

Diagnosis Information

2001 Hardware limit in the forward direction

2002 Hardware limit in the reverse direction

2003 Stop upon startup command ON

2004 Software limit in the forward direction

2005 Software limit in the reverse direction

2006 CPU module switched to Stop state during
running

2007 Drive module ready OFF

2008 Zero signal ON

2009 Mechanical homing not executed

2010 Retry error

2011 ABS transmission timeout

2012 ABS transmission SUM

2013 Speed 0 error

2014 Acceleration/deceleration timeout

2015 Deceleration stop timeout

2016 Movement during speed/position switchover
control out of range

2017 Speed/position switchover disabled

2018 Current value changed not in axis stop state

2019 Acceleration/deceleration time set to 0

2020 Axis not stopped upon startup

2021 Stop for axis command

W Axisalarm

The following table lists the relationship among the axis number, alarm flag soft element, and alarm
diagnosis code soft element.

Axis Number Alarm Flag Soft Element Alarm Diagnosis Code Soft Element
0 SM9406 SD9106
1 SM9426 SD9126
2 SM9446 SD9146
3 SM9466 SD9166

The following table lists the relationship between the diagnosis code and diagnosis information.

Diagnosis Code Diagnosis Information
2501 Speed out of range
2502 Target position change disabled
2503 Speed change disabled

B Otherfaults

Other faults indicate diagnosis of invalid input parameters of the high-speed 1/0 function block. The
diagnosis data cannot be obtained through soft elements. You can check the data on the high-speed
I/O self-diagnosis page and the diagnosis information list page. The following table lists diagnosis

codes and diagnosis information.
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Diagnosis Code Diagnosis Information

Invalid channel number for the high-speed
1018 . .

input function block

Invalid input parameter of the high-speed
1019 . .

input function block

Invalid channel number for the high-speed
2022 .

output function block

Invalid input parameter of the high-speed
2023 .

output function block

Appendix F Diagnosis Code and Diagnosis Information

Each diagnosis code has a name, which matches the type name of the corresponding diagnosis
programming interface. For details, see "7.5 Diagnosis Programming Interface".

CPU Diagnosis Code

Name Dlacir;o:s Diagnosis Information
SDCardError 1 SD card error
FlashError 1 Flash error
SystemError 0x40 |High-speed /0 interface board connection error
0x11 No 1/0 expansion module (inter-board communication error: read check failure)
0x12 No I/0 expansion module (inter-board communication error: write check failure)
0x13 | No I/O expansion module (inter-board communication error: ACK being high level)
0x14 No 1/0 expansion module (inter-board communication error: ACK being low level)
001 Actual number of /O expansion modules below configured (inter-board
communication error: read check failure)
0x22 Actual number of /O expansion modules below configured (inter-board
communication error: write check failure)
0x23 Actual number of /O expansion modules below configured (inter-board
communication error: ACK being high level)
024 Actual number of /O expansion modules below configured (inter-board
communication error: ACK being low level)
031 Actual number of /O expansion modules above configured (inter-board
InterCommError communication error: read check failure)
0x32 Actual number of /O expansion modules above configured (inter-board
communication error: write check failure)
0x33 Actual number of /O expansion modules above configured (inter-board
communication error: ACK being high level)
0x34 Actual number of /O expansion modules above configured (inter-board
communication error: ACK being low level)
x4l I/0 expansion module type error (inter-board communication error: read check
failure)
Ox42 I/0 expansion module type error (inter-board communication error: write check
failure)
0x43 I/O expansion module type error (inter-board communication error: ACK being high
level)
Oxad :/O el;pansion module type error (inter-board communication error: ACK being low
eve
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Name Dliirres's Diagnosis Information
1 I/0 module corresponding to Slot 1 inconsistent with actual I/O module configuration
2 I/0 module corresponding to Slot 2 inconsistent with actual I/O module configuration
4 I/0 module corresponding to Slot 3 inconsistent with actual I/O module configuration
8 I/0 module corresponding to Slot 4 inconsistent with actual I/O module configuration
16 I/0 module corresponding to Slot 5 inconsistent with actual I/O module configuration
32 I/0 module corresponding to Slot 6 inconsistent with actual I/O module configuration
64 I/0 module corresponding to Slot 7 inconsistent with actual I/O module configuration
128 I/0 module corresponding to Slot 8 inconsistent with actual /0 module configuration
256 I/0 module corresponding to Slot 9 inconsistent with actual /0 module configuration
I/0 module corresponding to Slot 10 inconsistent with actual /O module
ConformenceError 512 configuration
(Each bit indicates I/0 module corresponding to Slot 11 inconsistent with actual I/0O module
one module fault.) 1024 configuration
2048 I/0 module corresponding to Slot 12 inconsistent with actual I/O module
configuration
4096 I/0 module corresponding to Slot 13 inconsistent with actual /O module
configuration
8192 I/0 module corresponding to Slot 14 inconsistent with actual I/O module
configuration
16384 I/0 module corresponding to Slot 15 inconsistent with actual I/O module
configuration
32768 I/0 module corresponding to Slot 16 inconsistent with actual I/O module
configuration
1 I/0 module corresponding to Slot 1 faulty
2 I/0 module corresponding to Slot 2 faulty
4 I/0 module corresponding to Slot 3 faulty
IOModulePosError 8 I/0 module corresponding to Slot 4 faulty
(Each bit indicates 16 I/0 module corresponding to Slot 5 faulty
one module 32 /0 module corresponding to Slot 6 faulty
fault. As fault 64 I/0 module corresponding to Slot 7 faulty
in.formation is 128 I/0 module corresponding to Slot 8 faulty
displayed on -
the 1/0 module, 256 I/0 module corresponding to Slot 9 faulty
the diagnosis 512 I/0 module corresponding to Slot 10 faulty
information is 1024 |1/0 module corresponding to Slot 11 faulty
not displayed but 2048 | 1/0 module corresponding to Slot 12 faulty
flagged.) 4096 I/0 module corresponding to Slot 13 faulty
8192 I/0 module corresponding to Slot 14 faulty
16384 | 1/0 module corresponding to Slot 15 faulty
32768 | 1/0 module corresponding to Slot 16 faulty
0x01 DP bus faulty
0x02 | EtherCAT bus faulty

FunctionErrorCode

(Each bit indicates
one bus fault,
which is only
flagged.)

0x04 | CANopen bus faulty

0x08 | CANlink bus faulty

0x10 | Modbus TCP faulty

0x20 Modbus serial port 0 faulty
0x40 Modbus serial port 1 faulty
0x80 | High-speed I/0 faulty

As EtherCAT is implemented through CoDeSys, the PLC cannot obtain EtherCAT diagnosis information
directly, and EtherCAT bus flags are invalid currently.

NOTE
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I/O Module Diagnosis Code

Name Module Type | Diagnosis Code Diagnosis Information
Baselnfo All 64 System shut down upon fault event
Al 2 No external load voltage
ModuleError (Each bit 4 Analog chip connection error
indicates one module 2 No external load voltage
fault.) AO 4 Analog chip connection error
8 Analog chip overheated
2 Overflow
4 Underflow
ChannelErrorfi] Al 8 Beyond the upper limit
(Each array element 16 Beyond the lower limit
indicates one channel 32 Disconnected
diagnosis code, and 2 Overflow
each bit indicates one 4 Underflow
fault.) AO 8 Current disconnected
16 Voltage short-circuited
32 Digital to Analog Converter (DAC) channel hardware fault
CANopen Diagnosis Code
Name Diagnosis Diagnosis Information
Code
SlaveError 1 Slave disconnected
0x11 No I/O expansion module (inter-board communication error: read check failure)
0x12 No I/0 expansion module (inter-board communication error: write check failure)
0x13 | No1/O expansion module (inter-board communication error: ACK being high level)
0x14 No 1/0 expansion module (inter-board communication error: ACK being low level)
001 Actual number of I/O expansion modules below configured (inter-board
communication error: read check failure)
0x22 Actual number of I/O expansion modules below configured (inter-board
communication error: write check failure)
0x23 Actual number of I/O expansion modules below configured (inter-board
communication error: ACK being high level)
0x24 Actual number of I/O expansion modules below configured (inter-board
communication error: ACK being low level)
031 Actual number of I/O expansion modules above configured (inter-board
InterCommError communication error: read check failure)
0x32 Actual number of I/O expansion modules above configured (inter-board
communication error: write check failure)
0x33 Actual number of I/O expansion modules above configured (inter-board
communication error: ACK being high level)
0x34 Actual number of /O expansion modules above configured (inter-board
communication error: ACK being low level)
x4l I/O expansion module type error (inter-board communication error: read check
failure)
Ox42 I/0 expansion module type error (inter-board communication error: write check
failure)
Ox43 I/0 expansion module type error (inter-board communication error: ACK being high
level)
Oxa4 :/O e[;pansion modaule type error (inter-board communication error: ACK being low
eve
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Name Dliilzjc;sm Diagnosis Information
1 I/0 module corresponding to Slot 1 inconsistent with actual /O module configuration
2 I/0 module corresponding to Slot 2 inconsistent with actual /O module configuration
4 I/0 module corresponding to Slot 3 inconsistent with actual /0 module configuration
8 I/0 module corresponding to Slot 4 inconsistent with actual /0 module configuration
16 I/0 module corresponding to Slot 5 inconsistent with actual /0 module configuration
32 I/0 module corresponding to Slot 6 inconsistent with actual /O module configuration
64 I/0 module corresponding to Slot 7 inconsistent with actual /0 module configuration
128 I/0 module corresponding to Slot 8 inconsistent with actual I/O module configuration
256 I/0 module corresponding to Slot 9 inconsistent with actual I/O module configuration
I/0 module corresponding to Slot 10 inconsistent with actual /O module
ConformenceError 512 configuration
(Each bit indicates I/0 module corresponding to Slot 11 inconsistent with actual I/O module
one module fault.) 1024 configuration
2048 I/0 module corresponding to Slot 12 inconsistent with actual /O module
configuration
4096 I/0 module corresponding to Slot 13 inconsistent with actual /O module
configuration
8192 I/0 module corresponding to Slot 14 inconsistent with actual I/O module
configuration
16384 I/0 module corresponding to Slot 15 inconsistent with actual I/O module
configuration
32768 I/0 module corresponding to Slot 16 inconsistent with actual I/O module
configuration
1 I/0 module corresponding to Slot 1 faulty
2 I/0 module corresponding to Slot 2 faulty
4 I/0 module corresponding to Slot 3 faulty
|OModulePosError 8 I/0 module corresponding to Slot 4 faulty

(Each bit indicates
one module

fault. As fault
information is
displayed on

the I/0 module,
the diagnosis
information is

not displayed but
flagged.)

16 I/0 module corresponding to Slot 5 faulty
32 I/0 module corresponding to Slot 6 faulty
64 I/0 module corresponding to Slot 7 faulty
128 I/0 module corresponding to Slot 8 faulty
256 I/0 module corresponding to Slot 9 faulty
512 I/0 module corresponding to Slot 10 faulty
1024 | 1/0 module corresponding to Slot 11 faulty
2048 | 1/0 module corresponding to Slot 12 faulty
4096 | 1/0 module corresponding to Slot 13 faulty
8192 | 1/0 module corresponding to Slot 14 faulty
16384 | 1/0 module corresponding to Slot 15 faulty
32768 |1/0 module corresponding to Slot 16 faulty
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DP Diagnosis Code
Name Diagnosis Code Diagnosis Information
0x02 Unready to exchange data
0x04 Incorrect configuration
. 0x08 Expanded diagnosis information existing on the slave
ExtDiagData[0] -
o 0x10 The requested function not supported by the slave

(Each bit indicates one fault.) -
0x20 Invalid slave response
0x40 Incorrect parameter
0x80 Locked by different masters
0x01 Resetting the parameter
0x02 A static diagnosis

ExtDiagData[1] 0x08 Activated Watchdog monitoring

(Each bit indicates one fault.) 0x10 Processing slave data in latch mode
0x20 Processing slave data in synchronous mode
0x80 The slave not activated by the master

ExtDiagData[2] . .

o 0x80 Diagnosis data overflow

(Each bit indicates one fault.)

ExtDiagData[3] (master address)

ExtDiagData[4] and ExtDiagData[5]

(slave ID)

ZQ The first 6 bytes correspond to the basic diagnosis, and the following diagnosis data bits correspond
to the expanded diagnosis. For details, see DP Diagnosis.

NOTE

CANlink Diagnosis Code

Name Diagnosis Code Diagnosis Information
1 [llegal command code
CmdFrameError 2 Abnormal command code address
(diagnosis code: 3 Value out of allowable range
remainder when divided 4 Invalid command code operation
by 100) 5 Invalid command code length
6 Command code timeout
1 Incorrect configuration code
CfgFrameError - T
2 Incorrect configuration index
(d|ag.nOS|s code: o 3 Incorrect configuration information
remainder when divided - 5
by 100) 5 Incorrect configuration data length
6 Configuration frames failing to respond

-420-



Appendix

Modbus Diagnosis Code

Name Diagnosis Code Diagnosis Information

0x70 Incorrect Modbus slave address
0x71 Incorrect data frame length, serial port 0 (COMO0)

DiagData 0x72 Illegal data address
0x73 CRC error
0x74 Unsupported instruction code
0x75 Receiving timeout
0x76 Illegal data value
ox77 Buffer overflow
0x78 Frame error
0x79 Serial protocol error
0x7C Incorrect address
0x7D No data received
OXTE Incorrect data returned by the slave
0x80 Incorrect Modbus slave address
0x81 Incorrect data frame length, serial port 1 (COM1)
0x82 Illegal data address
0x83 CRC error
0x84 Unsupported instruction code
0x85 Receiving timeout
0x86 Illegal data value
0x87 Buffer overflow
0x88 Frame error
0x89 Serial protocol error
0x8C Incorrect address

DiagData -
0x8D No data received
0x8E Incorrect data returned by the slave
0x90 Incorrect Modbus slave address
0x91 Incorrect data frame length, Ethernet (Modbus TCP)
0x92 Illegal data address
0x93 CRC error
0x94 Unsupported instruction code
0x95 Receiving timeout
0x96 Illegal data value
0x97 Buffer overflow
0x98 Frame error
0x99 Serial protocol error
0x9A Slave not connected
0x9B Incorrect protocol identifier
0x9C Incorrect address
0x9D No data received
O0x9E Incorrect data returned by the slave
OX9F Number of connected clients out of range
0xA0 Illegal data value
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EtherCAT Diagnosis Code

Name Diagnosis Code Diagnosis Information
0 No error
m_LastError
1 PLC communication disconnected. Check the network cable.
2 An error occurred to the working counter of the synchronization unit.
3 An error occurred to the bus distribution clock.
4 Failed to start the first network adapter.
5 Failed to start the second network adapter.
6 The first and the second network adapters share the same address.
7 Failed to initialize all slaves.
8 An error occurred to the working counter.
9 Inconsistency between the read slave vendor ID and the configuration
10 Inconsistency between the read product ID and the configuration
11 An error occurred while writing an SDO.
12 SDO transmission timing out
13 Slave emergency message
14 An error occurred while writing an SOE.
15 SOE transmission timing out
16 Watchdog timing out
101 Unknown error
102 Failed to request memory for the mailbox.
106 Inconsistency between the firmware version and EEPROM
107 Failed to update the firmware
m_LastError 117 Invalid request state change
118 Uncertain state request
119 Unsupported guidance mode
120 Invalid firmware program
121 Invalid mailbox configuration in Boot mode
122 Invalid mailbox configuration in Pre-op mode
123 Invalid SM channel configuration
124 Invalid input data
125 Invalid output data
126 A synchronization error occurred.
127 An error occurred to SM watchdog.
128 Invalid SM type
129 Invalid output configuration
130 Invalid input configuration
131 Invalid watchdog configuration
132 Starting the slave in cold mode
133 Initializing the slave
134 Pre-operating the slave
135 Operating the slave securely
136 Invalid input mapping




Appendix

Name

Diagnosis Code

Diagnosis Information

m_LastError

137 Invalid output mapping

138 Inconsistent settings

139 The slave failing to run in free mode

140 The slave failing to run in synchronous mode

141 The slave needs to run in three buffer modes in free mode.
142 Watchdog

143 Invalid I/0 data

144 A severe synchronization error occurred.

145 No synchronization interrupt signals for the slave
146 Too short synchronization cycle period

147

148 Invalid DC synchronization configuration

149 Invalid DC latch configuration

150 APLL error occurred.

151 ADC /O error occurred.

152 Invalid DC timeout

153 Invalid synchronization cycle period

154 Inappropriate DC cycle for Sync0

155 Inappropriate DC cycle for Syncl

165 An MBX_AOE error occurred.

166 An MBX_EOE error occurred.

167 An MBX_COE error occurred.

168 An MBX_FOE error occurred.

169 An MBX_SOE error occurred.

179 An MBX_VOE error occurred.

180 Failed to access the EEPROM address.

181 An EEPROM error occurred.

182 External hardware unready

219 Inconsistency between the configuration detected by the slave and

that in the programming software
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