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Precautions

®unenforceable matter: 0 must do

@ Danger

Please do not use it in a place where it is easy to be
splashed with water, in an environment with corrosive gas,
in an environment with flammable gas, or near combustible

materials.

May cause fire, electric shock,

malfunction, damage

Do not use it in places subject to severe vibration and
shock.

May cause electric shock, injury

fire

Do not use the wire when it is soaked in oil or water

May cause electric shock,

malfunction, damage

Do not place around heating elements such as heaters or

large coiled resistors

May cause fire or malfunction

Do not perform wiring or operation with wet hands.

May cause electric shock, injury

fire

Wiring work must be carried out by professional electrical

engineers

Electric shock may result from
wiring work performed by persons

without relevant expertise

Please refer to the manual for correct wiring

Incorrect wiring may result in
electric shock, injury, malfunction,

damage

The cables should be properly connected, and the energized
parts must be effectively insulated by insulating

materials.

Incorrect wiring, short circuit may
cause electric shock, fire

malfunction

Please do a good job of standard installation. Failure to
follow the standard installation may cause fire or other

personal accidents

Failure to install may result in

injury, electric shock, fire

Please install an external emergency stop circuit to ensure
that the operation can be stopped in time and the power

supply can be cut off in an emergency

malfunction, damage

The movement, wiring and inspection of the controller
should be carried out on the premise that there is no danger
of electric shock after the power supply is cut off and the
charging indicator light goes out

Electric shock may result when work
is performed without turning off the

power

ANotice

Do not drop it or turn it upside down during transportation
and installation work

May cause injury, malfunction

Do not stand on the product and do not place heavy objects

on the product

May cause electric shock,
malfunction, damage

injury,
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Do not place obstacles that obstruct ventilation around
the controller peripherals.

possiblecause a temperature rise that
could eventually lead to a fire

Do not block the heat release holes and do not insert
foreign objects

May cause injury, fire

Do not subject the product to strong shocks

may cause malfunction

Do not turn on and off the main power of the controller
frequently

may cause malfunction

After the power outage is over and the power supply is
restored, it may restart suddenly, so do not get close to
the machine. Avoid unexpected situations when restarting
and ensure personal safety

may cause injury

Do not modify, disassemble or repair by yourself

May cause fire, electric shock, injury,
malfunction

Please observe the specified installation method and
direction

Injuries, malfunctions may result from
improper installation and settings

The eye bolts of the motor are only used for motor
transport, not for machine transport.

If it is used to transport the machine,
it may cause injury or malfunction

Make sure that the ambient temperature of the controller
is within the operating temperature and humidity range.

The distance between the controller and the inside of the
control box and other machines should be set to the
specified distance

Injuries, malfunctions may result from
improper installation and settings

Please use the specified voltage.

Use outside the rated voltage range may
result in electric shock, injury, fire

Safety devices should be installed to deal with the
built—in brake, the idling and locking of the reducer, and
the leakage of the reducer grease

Failure to install may result in damage
or contamination

When an alarm occurs, remove the cause of the alarm and

ensure safety, clear the alarm state and restart.

Failure to correct the cause of the
error may result in injury

For details,

please refer to the hardware manual
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glossary

B IEC61131
The International Standard IEC 61131 is the International Electrotechnical Commission (IEC)
a worldwide standard that defines the programming language for PLCs. It defines the following
5 programming languages
& Ladder Diagram (LD)
& Structured Text (ST)
& Sequential Function Chart (SFC)
& Function Block Diagram (FBD)
& Instruction List (IL)
¢ Continuous Function Chart CFC
B EtherCAT
An industrial real-time Ethernet. Included in the TEC61784 international standard
B STEP AS
The full name is STEP Automation Studio. Integrated development and debugging tools for STEP
controllers.
B automatic running
It is an operation mode to automatically act upon application.
B run manually
Refers to the operation mode that is activated during initial startup or debugging.
Return—to—origin, JOG operation, and pulser operation belong to this category.
B Return to origin
The reference position used for positioning is called origin, and moving to this position
is called origin return. Move to the origin of the preset reference position, and set the
coordinates there as absolute position zero. In addition, when the limit (+) input and the limit
() input are input, the rotation of the motor is automatically reversed, the origin and near
origin are searched, and the origin return operation is performed automatically.
B JOG operation
Refers to the manual operation mode, running a single instruction or a single step to make
the motor or system run.
M Limit (+), Limit (-) input
This is the limit switch input used to set the limit during motor operation (movement). The

limit (+) input indicates the limit point on the increasing side of the passing value, and the
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limit (=) input indicates the limit point on the decreasing side of the passing value.

B soft limit

Limits on the software can be set for the absolute coordinates managed in the SC series
controller. If the software limit range is exceeded, an error will be reported, and a deceleration
stop will be performed. The deceleration time can be set individually.
B Torque control

The output torque of the servo amplifier can be arbitrarily limited.
B Linear interpolation

In position control, in the Cartesian space of the axis group, the motion trajectory will
be linearly controlled by interpolation control. Take into account the combined speed and the
split axis speed limit for planning.
B Circular interpolation

In the position control, in the Cartesian space of the axis group, the motion trajectory will
be controlled by the interpolation control in an arc state. Take into account the combined speed
and the split axis speed limit for planning.
B edge detection

It is one of the detection methods of the request signal assigned by this unit, and executes

various request processing using the rising edge when the request signal is ON as a trigger.

®Note: The next request cannot be received until the request signal is turned OFF.
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= —EF Overview

1.1. SC Series Controller Overview

SC series controllers are modular programmable logic controller series, which can provide
users with intelligent and automated solutions. It mainly includes SC20 single—machine small
controller series and SC30 medium and large controller series, which adopt rack—type layout,
and each rack supports local expansion modules. For details, please refer to “SC20 Controller

Hardware Manual” and “SC30 Controller Hardware Manual”.

1.2. Overview of STEP Automation Studio

1.2.1. Introduction to STEP Automation Studio software

STEP Automation Studio (STEP AS) is the standard software for development and application
of SC series programmable controller products. It is optimized and developed based on STEP
AS AP V3 platform, provides a complete configuration, programming, debugging, monitoring
environment for SC series programmable controllers, and can handle the powerful IEC 61131-3
language flexibly and freely. At the same time, it provides the functions required for the
solution such as Ul configuration, PLCOpen Motion library, and technology package.

1. The project and equipment management can be completed through STEP AS, providing the
following configuration contents for SC series products:

L 4 Application configuration

L 4 CPUconfigure

2 local high speedI/Oor remotel/OModule configuration

2 EtherCAT/Modbus/CANOpenEqual  bus  configuration and connected station
configuration

€ Visual interface

2. It can complete the functions of program writing, downloading and debugging:

L 2 Support standardized  programming (meets theIEC61131-3standard)All six
programming languages:structured text (ST), function block diagram(FBD), command

list(IL), Ladder Diagram(LD), sequential function diagram(SFC)and Extended
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¢ o

2

Programming Language Continuous Function Charts (CFC)

Flexible and comprehensive function block library, and supports user—-defined
library

Offline simulation function

Intelligent debugging and error—checking function, supports sampling tracking and
curve display of variables, and supports complex operations such as time domain
and frequency domain

Precompile and compile error checking

Diagnostics and Logs

1.2.2. Software acquisition and installation requirements

1) Software acquisition

The user programming software STEP AS of STEP SC series medium—sized programmable controller

is free software, installation files and reference materials of SC series products, etc.,

users can obtain through the following channels:

€ Obtain the software installation CD fromall levels of distributors of Newstar

@ Download the software installation package for free from the “Download Center”

page of the official website of Step Sigriner: http://www.step—sigriner.com. cn/

€ Contact the appropriate technician to obtain

@ Since STEP is constantly improving its products and materials, it is

recommended that users update the software version in time when necessary, and consult

the latest released reference materials, which is beneficial to the user’ s application

design.

2) Software installation requirements

A desktop or portable PC with the following:

*

*
*
*

Windows7/Windows10 operating system (64-bit recommended)
CPU frequency: 2GHz or above

RAM: 4GB or higher

Space: 5GB or more of available hard disk space
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1.2.3. installation steps

1. Preparation before installation

a) If it is the first time to install STEP AS, please check the remaining space
of the computer hard disk, confirm that the remaining space of the target disk to
be installed has more than 5GB, and then install it directly.

b) If you are upgrading and installing STEP AS, please back up your existing
working files, uninstall the old version of STEP AS, restart the computer, and then
start installing the new version of the software.

c) When installing to a PC, log in to the PC with Administrator privileges

d) It is best to exit 360 and other anti-virus software before installation,
otherwise an error will be reported during the installation process.

e) Please avoid using Chinese installation paths.

2. Start the installation

Please double click on “STEP AS *. *. %, %, exe” (the * part varies depending on the version).
(MThe following screen will be displayed, click [OK].
‘P%FWﬁﬁ¢ﬁ&§§E§°

H (Hi) i
WRED) B

@The following screen will be displayed, click [Next]
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R IEE A STER AS 64 1.0.0.0 InstalShiekd
Wizard

InstalShiskd (R} Wizard IR RO MU chErls STEP A5 64
L000 « PEEEE RRET—F"

B FEFEED BRI -

< ko A

®The following screen will be displayed. After confirming the content, select [I accept
the terms of this license agreement], and then click [Next].

WP STEP AS 64 1.0.0.0 InstallShield Wizard X

Trefubi s
T 7 T AT P - & %
STEP.

~

License Agreement
for the usage of a CODESYS Software or CODESYS

Software Package

General Terms of License (End User License
Agreement) for the supplied Software. Please read
this Software User Agreement carefully before using
the supplied Software. Downloading or installation of

T ST o Y - By it bl o i i A s e Do Bt stk

|®@ s anthingze)| L amEe |
O R EE it hAEE) 5 )
pen Source Licenses
InstallShield

. OmE

<E—5® [

@ The following screen will be displayed. If you need to change the installation
destination folder, click [Change] to specify the installation destination folder.
If not, please click [Next].
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P

B b 4
BTSSRI, B B TR, | ﬁ?

15 STEP AS 64 1.0.0.0 Z724EF:

.// C:\Program Files\STEP AS 64 1.0.0.04 B|R(C)...

InstallShield

< E—%E) BH
®Note: The installation path cannot contain Chinese.

(BThe following screen will be displayed, select [Complete installation], and then click
[Next].

P

Fxm A
REFIEZEECEENT RN : %3

IR I

BEEREAIFETR . (EEANETERR) -

O BEEX(S)
= %EE?%E‘JEF%E‘JﬁEﬁﬂHE?%E‘]&Eo BiuaRASE

InstallShield

<b—56 B

®The following screen will be displayed, please click the [Install] button to start the
installation.
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38 STEP AS 64 1.0.0.0 InstallShield Wizard x
Sl ERERIE R
mSEEHEEE- ’ %
STEP.
Lohingece iy g se

ETEFEMHIRERE, FEL L5 BEREBELEE-

InstallShield

[ <t—#@ [ =Eo | ms |

(MThe following screen will be displayed during installation.

¥ STEP AS 64 1.0.0.0 InstallShield Wizard - x
E1E37% STEP AS 64 1.0.0.0
R R FIhE - a %
STEP.

InstallShield Wizard [EFEE74E STEP AS 64 1.0.0.0  {5¥5{E- XEEN,
SrphhBiE -
e
|

InstallShield

<E—#B || T-5m>

@®After all installations are completed, the following screen will be displayed, please
click [Finish].

ﬂ STEP AS 64 1.0.0.0 InstaliShield Wizard X

InstalShickl Wizard 7508

Instalishield Wizard R THRSEE T STEF AS 64 1.0.0.0 = 8
G e [ =1

[ B Windows Instaler B
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1.2.4. Uninstall STEP AS

Use the standard Windows system uninstall software method to uninstall STEP AS, the
specific steps are as follows:
1) Select Windows system from the start menu P control Panel, click Uninstall a
program.
A list of installed programs is displayed.
2) Double-click ”“STEP AS64 1.0.0.0”

The following screen will be displayed, click [Yes].

TEREFILIRE

|| FRSSEEDE; STEP AS 64 1.0.0.0 132

U UEFESmeaisE =) | BN) |

3) Click the [Yes] button.
STEP AS is uninstalled

1.3. STEP AS and hardware connection

The programming device can be connected with the SC series controller through Ethernet
(through a hub, switch, etc.), use STEP AS software to write and download user programs, monitor
the program and control the SC series controller.

For SC20 series controllers, it can also be connected via serial port or USB interface.
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= —F Quick start

2.1. Start the programming environment

Click the [Start] button and selectSTEPAutomationStudio—STEP AS V& * # % Or
double—click the STEP AS icon on the desktop. STEP AS starts.
STEP Automation Studio
STEP AS V1.0.0.0

STER

v slep-sigriner . com.on a 2
LAmREEEE RS STEP.

Tal: (2i-3101 06bS/GA00 AUTOMATION STUDID

2.2. Exit the programming environment

Before exiting STEP AS, be sure to save the project file that is being edited and needs
to be saved.
1. Select File in the menu bar — quit.
If it has not been saved, the following screen will be displayed.
a) To exit without saving, please select [Nol.

b) If you need to save, please select [Yes] to save.

STEPAutomationStudio - A superior programming system 2

0 HE [ EEEEN EEEET
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2. Click the [Yes] button, STEP AS will be closed.

®Note: Click directly on the [x] button can also exitSTEP AS.

2.3. name of each part

The names and display contents of each part of STEP AS are shown below.

i

B e oK
¥
el o LETE KGR DR RS 8T e L - L o o
i B .
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Y — 1 A i -
cale . ” o aEe
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e -
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E ] T aw
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L o REREE
b o i 11 - wwEny
B el e e ST — - HEERR
i ——— -
W = e st e e - pEmRE
B T e N ST e - -
1 T e 1 552 S G i
B e e T el
B W i wie S (MR i e
¥ bt e b S
LIS U LY ]
T .
TmE B IR LT I T - - -
wr = re ]
S 1)
L3 LR T S L —

Displays the project file name, [Minimize] button, [Maximize] button,

1 title
) and [Close] button.
(2) Menu Bar Displays menu commands in a list, sorted by purpose.
(3) toolbar Displays instructions as icons.
(4) navigation | Views such as devices and program POUs added to the project are displayed
bar window | in a tree structure.
Displays the setting screen, information, etc. of programs and
(5) Main window | functions.

You can switch screens using tabs.
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(6) Status field

Displays information such as the status of the compilation, the
currently logged—in user, etc.

2.3.1. Menu Bar

The displayed contents of the menu bar are as follows.

it &F HE I wFE & @Ed I8 &0 %5

* document

New Construction

New Construction.

Open project

Open the saved project.

Close the project

Close the currently viewed project.

Save the project

Overwrite and save the currently viewed project.

save project as

Save the currently viewed project with another name.

source code upload

Upload the project source code as a project archive.

Source code download

Download the project source code.

Print

Print the active editor.

Printing preview

Displays a print preview of the active editor.

page settings

Opens the Page Setup dialog for composing the print layout.

List of recent
projects

Displays recently used projects.

quit

quitSTEP AS.

 edit

revoke Undo the last edit.
recover Redo the edited content.
cut Cut data.
copy Copy data.
paste Paste the data.
delete delete data.
select all All Selection.

find replace

Used to find and replace.

find Opens the Find dialog.
replace

Opens the Replace dialog.

Find in project Opens a dialog for “Find” objects

within the entire project.

In-Project Opens the dialog to “replace”
Replacement objects within the entire project.
find next Searches for the next one in the
project starting from the selected
position of the cursor.
find next Finds the next one within the
(selected) editor, starting from the cursor’ s

selection.
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find previous Searches for the previous one in
the project starting from the
selected position of the cursor.

find previous Finds the previous one within the
(selected) editor, starting from the cursor’ s
selection.

Used to browse the declaration part of the defined variable and read
the usage location.

browse go to definition | The variable and function
specified by the cursor can be
moved to the position defined in

the editor.
Browse Cross The position where the variable at
References the cursor position is used can be

displayed in the ”“Cross Reference
List” view.

Browse the call tree | The variable specified by the
cursor can be called and the source
of the call is displayed in the Call
Tree view.

You can move to a bookmarked location.
It is used to browse the declaration part of the defined variable and
read the usage location.

Toggle bookmarks Saves the selected location of the
active editor as a bookmark.

next bookmark Move to the previous bookmark
within the active editor.

previous bookmark | Move to the next bookmark within
the active editor.

clear bookmarks Delete all bookmarks in the active
editor.

input assistant Variables, function blocks, operators, types, etc. that can be
inserted at the cursor position can be selected from the categories
and inserted.

automatic Opens the auto—declaration dialog for help in declaring variables.
declaration
next message Select the next message in the message view.
previous message Select the previous message in the message view.

go to source code | Moves to the location of the source code of the object that becomes
the selected message in the message view.

refactor The position where the changed variable name is used can be displayed
and all can be changed.

e view
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equipment Display the device view.
POUs showPOUview.
module Displays the module view.
information Display the message window.

element attribute

Display element properties.

toolbox Show toolbox.
The viewing window is displayed.
monitor monitorl” 4 User—-defined variables are

displayed at a glance for the
purpose of monitoring values.

All variables whose values
forced are displayed at a glance.

Monitor all
mandatory

are

cross reference list

The cross reference list window is displayed.

call tree Displays the call tree window.
bookmark The bookmark window is displayed.
breakpoint Display the breakpoints window.
call stack Display the call stack window.
start page Display the start page.

security fence

The Safety Fence window is displayed.

Choose a viewing
angle

Choose how the windows are laid out.

STEP ASview according toSTEP ASLayout windows
in view mode.

HMIview according toHMILayout windows in

view mode.

full screen

Display in full screen.

Attributes

Displays the Properties dialog.

* project

add object

Append object.

add folder

Append folder.

scan device

Scan for slave devices.

update device

Update selected devices.

edit object

Edit objects.

Edit object using

The configuration page pops up for object editing.

Online configuration

Delete the application downloaded in the controller, and change to the

mode state of the connected controller.
Engineering Project creator information and confirmation file information can be
Information set.

Project settings

Project-related settings can be made

Project version
information

You can browse and set project version related.

Compare

Compare the currently viewed project with the saved project.

confirm changes

Via the project on the menu bar — Compare Confirm the difference of
the objects to be applied.
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export Change the object from the currently viewed project toXMLformat output
file.
import Import objects into the currently viewed project.

User Management

The viewing window is displayed.
User login Log in to the currently viewed
project.

Exit the currently viewed project.

User logged out

Authorize Authorize the user.

 compile

compile

Validate the syntactic structure of the object.

recompile

Perform syntactic structure verification of all objects again.

generate code

Generate application code.

clear Removes compilation information for the application.
clear all Same as clear, removes the compilation information of the
application.
* online
| projet [ | Featwes |
login to When logging in, the application generated by code generation will
be downloaded to the controller.
quit Log out from the currently logged in device.
download Download the program while logged in.

online modification

The application program can be changed without stopping the running
controller.

warm reset

to keep (RETAIN) variable and persistent (PERSISTENT) variables
other than variables are initialized.

cold reset

for continuous (PERSISTENT) variables other than variables are
initialized.

initial reset

Initialize all variables. Remove the active application from the
controller.

simulation The login operation can be performed without connecting the
controller, and the operation can be confirmed by the same operation
as the actual login.
Safety Set user management, project encryption, etc.

Log out the user currently logged
in to the device.

Log out the current
online user

Add device user Add users who can log in to the

device.

Change the password of the user
currently logged into the device.

Change device user
password

delete device user | Delete users who can log in to the

device.

Operating mode

Restrictions can be made to prevent some debugging operations from
being performed.
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All debugging operations can be
performed.

debugging

locked Some operations such as new
addition of breakpoints and
forcing of variable values

cannot be performed.

Changes cannot be made except for
the writing of variables.

operational

* debugging

start up

Start running the application.

stop

Stop running the application.

single cycle

Can make the application execute every timelcycle.

new breakpoint

Create a new breakpoint.

edit breakpoint

Edit breakpoints.

Set or clear
breakpoints

Set or delete breakpoints.

Disable breakpoints

Disable active breakpoints.

Enable breakpoints

Activates disabled breakpoints.

jump over bylThe behavioral unit executes the program. If executed at the call
location of a block (function, function block), the block is executed
and moved to the next line.

jump in by1The behavioral unit executes the program. If executed at the block
(function, function block) call location, it branches to the first
line of the called block.

jump out When executed within the called block, the program is executed until

the calling block is returned. When executed outside the called block,
the program is executed until it returns to the beginning of the
program.

run to cursor

Executes the program before the line specified by the cursor.

set next statement

Makes the line specified by the cursor the next statement to execute,
skipping processing until that line is reached.

show current
statement

Makes the cursor jump to the next program line to be executed.

write value

Only dolsecondary settings. The value can be changed later according
to the program.

Mandatory value

Set the value to be changed every cycle and keep that value.

release value

Unenforce the value.

flow control

The executed and unexecuted parts of the program can be divided by
color and monitored.

display mode

The display format of the variable value to be displayed can be
selected from binary, decimal, and hexadecimal.

* tool

package manager

Install or uninstall packages.

library

By installing the created library into the library repository, the
functions and function blocks in the library can be used.
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Device repository

You can browse, install, uninstall, and export devices.

Visual type library

You can browse, install, and uninstall the visual type library.

customize Users can customize the menu bar, toolbar and other content.
Options can proceedSTEP ASof each function setting.
Import and export | Import and export option setting files.
options
* window

next editor

The next screen is displayed.

previous editor

The previous screen is displayed.

close all editors

Close all screens.

reset window layout

Sets the window’ s layout position to its initial state.

Create a new
horizontal series
group

Moves the currently selected screen down.

New vertical
sequence group

Moves the currently selected screen to the right.

float Put the currently selected screen in a floating state.
expand Puts the currently selected screen in the docking state.
auto hide Minimize the window.

next child window

can be found in the declarations section (sectionlpane) and the
implementation section (p.2panes).

previous child

can be found in the declarations section (sectionlpane) and the

window implementation section (p.2panes).
window A list of open screens is displayed.
* help

content Display the help documentation and navigate to the Contents page.
index Display the help documentation and navigate to the index page.
search Display the help documentation and navigate to the search page.
about Display version information.

2.3.2. toolbar

The display contents of the toolbar are as follows.
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The specific functions are as follows:

New Construction

New Construction.

Open project

Open the saved project.

Save the project

Overwrite and save the currently viewed project.

Print

Print the active editor.

revoke

Undo the last edit.

Reply

2| 5 |p 08 |

Redo the edited content.
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cut X | Cut data.
copy Copy data.
paste B | Paste the data.
delete by delete data.
Finds a specific string that i Finds a specific string that occurs within the
occurs within the active editor. active editor.

Replace a specific string
appearing within the active editor
with something else.

-+B

Replace a specific string appearing within the
active editor with something else.

Find the specified string from the
current project.

&

Find the specified string from the current
project.

Replace the specified string from
the current project.

L
Fl

[j'

Replaces the specified string with something
else from the current project.

Toggle bookmarks

[=f

Saves the selected location of the active editor
as a bookmark.

previous bookmark ] Move to the previous bookmark within the active
(activity editor) editor.
next bookmark =W | Move to the next bookmark within the active
(activity editor) editor.
clear all bookmarks BM | Delete all bookmarks in the active editor.
(activity editor)
Attributes B Display properties.
add object F=d | Append object.
edit object E Open the object.
compile e Performs compilation of in—application objects.
login to % When you log in, the code—generated application
will be downloaded to the controller.
quit Ex Log out from the currently logged in device.
start up [ Start running the application.
stop [m] Stop running the application.

Online configuration mode

The downloaded application program in the
controller is deleted and the controller is
connected.

jump over

bylThe behavioral unit executes the program.
If executed at the call location of a block
(function, function block), the block is
executed and moved to the next line.

jump in

I|]ﬁ|

bylThe behavioral unit executes the program.
If executed at the block (function, function
block) call location, branch to the first line
of the called block

jump out

|||IT

When executed within the called block, the
program is executed until the calling block is
returned.

When executed outside the called block, the
program is executed until it returns to the
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beginning of the program.

run to cursor

Executes the program before the line specified
by the cursor.

set next statement

Makes the line specified by the cursor the next
statement to execute, skipping processing until
that line is reached.

show current statement

Makes the cursor jump to the next program line
to be executed.

Toggle targeting

Switch to Works already in the menu bar —
Engineering locationSet [Switch Location] to a
valid language.

confirm changes

Make sure it works in the menu bar —
CompareChanges to the application object in .

Compare

Displays the Project Comparison page.

start simulation

Start the simulation.

stop simulation

Stop simulation.

export variable

export variables toExcel.

import variable

importExcelvariable table.

plug into the network i Insert empty net.
Toggle Network Annotation Status | % Change the annotation status of the selected
network.
Insert output =R Inserts a new assignment at the specified
location.
Insert the coil 2 Insert the coil at the specified location.
Insert set coil =l Insert the set coil at the specified location.
Insert the reset coil L3 Insert the reset coil at the specified location.
insert contact 1F Insert at the specified locationacontact.
insertbcontact AT Insert at the specified locationbcontact.
Insert contact (right) it Insert to the right of the specified
positionacontact.
Lower parallel insert contacts el Inserted in parallel with the contact at the
specified positionacontact.
Insert in parallelbcontact et Inserted in parallel with the contact at the
specified positionbcontact.
Insert contacts in parallel =h Insert in parallel on the upper side of the
contacts at the specified positionsacontact.
insert operation block ey Opens the input assistant for inserting a box at
the specified location.
Insert empty operation block ir Insert an empty box at the specified location.
insert tapeEN/ENOthe operation IF for inserting the attached at the specified
block positionEN/ENObox to open the Input Assistant.
insert withEN/ENOfunction block iy Insert the attached at the specified
locationEN/ENObox.
insert jump + Inserts a new jump at the specified position.
insert label Em

Inserts a label for the currently selected
network.
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insert return AReT Insert return at the specified position.
insert input i Append input to the specified box.
Negate Fl Appends “not” to the selected element.
edge detection Bl Adds edge detection (rising edge detection) to
the selected element.

Position/reset RC Convert the selected coil to a set or reset coil.
set output connection - Convert the output box to a forward output box.

insert branch B Inserts a branch to the right of the currently

selected contact.

1

insert branch below Inserts a new branch below the currently

selected branch.

insert branch above S Inserts a new branch above the currently
selected branch.
set branch start/end point = Sets the currently selected line as the branch

start position.

2.3.3. navigation bar window

The display contents of the navigation bar window are shown below.

L - g x+— (1)
= £ -
= B StaoController (STEP-ARM-Corfex Lintor-AMC IS00C) (2}
= B0 mc ik
= ) Application + (3)
= ¥="%
W ==
] PLC_PRG (PRG)* (4)
- & 1EmE
£ EtherCAT Task __]
= & MmainTask __J= (9)
& pLc_PRG
dh Topology Configuration (6)

(1) » New Horizontal Tab Group
Moves the currently selected screen to the right.
* New Vertical Tab Group

- Moves the currently selected screen down.
Window e Suspended
Position placed in suspension.
window *  butt
Location in the docked state.

* auto hide
The navigation bar window will minimize and become hidden.

Auto R The navigation bar window will become always on.

Hide = The navigation bar window will minimize and become hidden.
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hide
Close X Close the navigation bar window
(2) device object Set the device object.
(3) application Set the application object.
object
(4) program (POU) Set the program object (POUobject).
object
(5) task object Set the task object.
(6) Device Click to enter the device configuration page.
configuration

2.4. Engineering operations

2.4.1. Operating procedures

Please refer to the following process when creating a project:

(D To create a new project, you can create a project through the project wizard or manually
(controller selection, new main program POU, etc.).

®) Write code and configuration, write programs in five languages, and configure tasks,
buses, and configuration of interconnected devices

(3 Connection, wiring, connect STEP AS PC and controller and controller and external
equipment.

@ Log in to download the program.

(® Debug the program, canmonitor and track variables in a single step or cycle, and display
and calculate the curve.

® Auxiliary operations, such as code encryption, user management, startup settings, etc.

2.4.2. Project Wizard

When using STEP AS to create a program for the first time, it is necessary to create a
new project and set the equipment and programming language to be used. The steps for creating
a new project are described below.

The following is an example of a project created using a ladder diagram (LD) for the
SC30-B6H controller.

(1) start upSTEP AS, the start page will be displayed.
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ERELN—BAR
(2) choose”New Construction”to display the New Project dialog box.
EE i x
e AR (T: |

a - |

STER {7 AT aE tETE TEHM
iF Applicatio. ..

e |
=TH

[B&—4-i%&,—Bif, —1PLC PROIZFAITHE |

40 [FaEe |
{EL): |C:‘|,LJsers \Lenovo\DesktopTest ~ | oo

wE | WA

(3) Select Project — STEP Standard Project, specify the file name of the project
in the Name column, and specify the save location of the project in the Location column.

(4) Click the [OK] button.
show”STEP Standard Engineering”project wizard, click [Next].
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iR e i

BRI FLC o
e
i, R ie 0 AL .

= ]
(5) The following basic configuration page appears, set the controller model,
program name and programming language, and click [Next].

55 TERS X
¥EhlEE: SC30-B6H “

- AMC1600C

ERE: SC30-A6L

B SC31

SC30-BoL
58 ADT-AG60
SC30-A6H

2FE3E SC20-A3H al
) I
S 5C40

- 1G DDRIL

- BG eMMC
#0O

+ 1 x EtherCaT

+ 2 r Ethernet

- 1 x CAN

- 1 1 R3Z3Z >

| =t=—2 || FT—%> || ®DHE |

(6) Enter the following expansion module configuration page according to the
selected controller. The expansion module configuration page includes device type
selection and pulse selection. The controller does not supportAxis Poolor the number
of pulses supported by the controller isOWhen the pulse is not available, the number
of added pulses can be configured in other cases.
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rRER (BaFENnRER)

i STEP LocalBus 16 Channed DO Module - i i {5
i : |
i EmE
b= || P=5> | 1VE

Select a device type and click the Add button next to it to add the corresponding device

to the configured device list. Multiple devices can be added in the same way.

32

rRGR (AaFENTRER)

HEEE: STEF Iwerter ’ i E
o : o

8 1A

OMGm-ECAT

STEP inverter

< E—3% =% > 54

The configured device information can be deleted by pressing the clear button or
double—clicking the selected device. The clear button will clear all device configuration
information, and double—clicking will delete the selected settings. After the configuration
is complete, click [Next].

(7)  After the configuration is completed, the following summary page will appear,

displaying the project configuration information, click [Finish] to end the new project.
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(8) After the new project is completed, the following project tree structure

generated.

® To create a new project, you can select the file in the menu bar — New Construction to create.

SC30-B6H
OMGmM-ECAT
STEP Inverter

=i A
= [l sTEPController {STEP-ARM-Cortex-Linux-SC30-B6H)
- Bl rc 3R
=} Application
@ ModbusgyL
i) Eees
HF] PLC_PRG (PRG)
-8 fremE
£ EtherCAT Task
=38 MainTask
B PLC_PRG
@ Modbus_Task
fh Topology Configuration
- % EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= OMGM_ECAT (OMGm-ECAT)
&P SM_Drive_GenericDSP402 (SM_Drive_GenericDSP4032)
“MgP 5M_Drive_GenericDSP402_1 (SM_Drive_GenericDSP402)
Mg 5M_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
&P 5M_Drive_GenericDSP402_3 (SM_Drive_GenericD5P402)
= @ STEP_Modbus_Master_Serial (STEP Modbus Master Serial)
STEP_Inverter (STEP Inverter)
" SoftMotion General Axis Pool

2.4.3. Save the project

is

1.Select File in the menu bar — Save the project, or press the shortcut key “Ctrl+S”.
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¢ & F8E1.project” - STEPAutomationStudio - A superior programming system - O *
Tt wmE WE IE S5 &wE B IE &0 = h &
VS0 B o XERX|MH%H8% MEHNE R RS
e > B X
=g AEl 2o e
= STEPController (STEP-ARM-Cortex-Linux-AMC 1600C)

= 2 B

@® Save the created project. The saved project will be saved as ".project” suffixed files.

nn

® For unsaved projects, " is displayed after the project file name in the title bar*”
® The project being created is saved. "*” disappear.

® To change the name of an existing project when saving the project, select File in the menu bar — save

project as.

2.4.4. Open project

1. Select File — in the menu bar Open project. Displays the Open Project dialog box.

° STHTE
| L > IHEERE » SM s Test v | O EE "Test »p

anr R

s BuEiniE
AxisControl

/& OneDrive BigFileCNC

O H7Test
HMI

= Jz] Modbus
Maodbus test
N95Project
SC20 Test
Trace Test
SRR

| | appTest bak.project
[] appTest.project
|| BigFileCNC.prajectarchive

1 Namnnc 4ratinn nrais. ~+

<

STEE(N): v | | FrEREE 5

770 |* o]

2.  Select the project file, and then click the [Open] button. The selected project
file will be opened.
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2.4.5. Close the project
1.Select File in the menu bar — Close the project. Close the project being created.
® If you select "Close Project" without saving the updated project file, a dialog box to confirm saving the
project will be displayed.

Click the [Yes] button to save the project.

STEPAutomationStudio - A superior programming system X

o HE T ECEEN EEEETT




P —

2 % Quick startP36/262

2.4.6. Composition of the project

SAS STEP¥EHI| 48
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2.4.7. Create a backup when saving a project

When saving a project, you can keep the project file before updating as a backup file.

Backup files have the extension ”.backup”.

(1) 1.Select Tools in the menu bar—0Options, show Options “dialog.

(2) 2.Select the Load & Save category to display the Load & Save settings page.
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@ =
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A ar et imnn
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(3) 3. Check “"Create backup file”, and then click the [OK] button. After that, when
saving the project, the project file before the update will be saved as
”. backup”document.

®Note: To restore a backed up project file, manually change the file extension from ".backup” Change to

and then open the project file in STEP AS.

2.4.8. Automatically save project files

The project file being edited can be automatically saved. Even if STEP AS exits abnormally
and data is lost, the file can be restored to the location where it was automatically saved.
Backup files have the extension ”.autosave”.

1. Select Tools in the menu bar — Optionsto display the Options dialog box.

2. Select the “Load & Save” category to display the “Load & Save” setting page. Refer
to the previous section for the interface.

3. Check “Auto save every time”, change the interval of saving time in minutes (initial
value: 10 minutes), and then click the [OK] button.

4. When set to autosave, project files are saved as ”. autosave” files at specified intervals
when editing a project.

®Note: inWhen STEP AS exits abnormally and opens the project file again after closing the project file, you

can select the original project file".project” , or as an autosaved project file".autosave"in the selection. To open

the auto-saved project file, click the [Open Auto-Save File] button.

2.4.9. Export and import objects

The objects of the project can be exported to the XML format file, and the extension of
the export file is ”.export”. Exported files can also be imported into STEP AS.
B cxport object

1. Select the project in the menu bar — export. Displays the Export dialog.
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HiEESTE:
wE  pou i
=5 Unsitled
=-[¥] m StepController {STEP-ARM-Cortex-Linux-5C30-B6H)
= [ B pc iBsE
= Q} Application
i e
PLC_PRG (PRG)

= [ B iramE
£ EtherCAT Task

[l \% MainTask

i'h Topology Configuration
= % EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)

= OMGs_ECAT (OMGs-ECAT)
Mg SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)

- 71 EMC_EtherCAT_IO (EMC EtherCAT 10)
"% SoftMotion General Axis Pool

Ost-rEFME—12HO)

T ik
STEP 0.7.2.0
HEE HIH

2. Select the objects to export. Usually no changes are required.

3. Click the [OK] button to display the “Export” dialog box. Change the file name and

save location as needed.
[ # S0 X
| &« v 4 [ « Windows (C) » P » Lenovo » Z=@E ~ 0 o
|an - FEEE == ®
=8 B EHAS = b
A HeEAE
Test (617 18:10
/& OneDrive 55 2021/5/12 10:30
O ks
= BT
1
< >
TR (N): | FESES2.export sz
FFER): | S (export) =
~ BT FEE) EGiE
and there will be a prompt for success

4. Click the [Save]r button. Execute the export,

or not.
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STEPAutomationStudio - A superior programming system X

o SHEETh.

iEE

®Note: When importing in STEP AS, please select only one object under [Application] to export.
HMimport object

This section describes the steps for installing the exported engineering objects into
STEP AS.

For example, to import objects under the application object, follow these steps.
1. After selecting the project in the navigation bar window, select the project in the

menu bar — Import. Displays the Import dialog.

HREEESATHE
FIEIAE 2 Bt A S SR AR .
B L e e T FHAE B 30X 1 iX

Lk E B #R)
{ A SR
= [ﬂ StepController -~
= [ EthercAT Master SoftMotion
= [ omes_scar
[ 5M_Drive_GenericDspa02
= [ B0 pc B8
= f_} Application
@@ pur
& FB_MATH
B FB_RUN
[ E rB_saMPLE
& pou
=@ B 5mE
i @ EtherCAT_Task
-[¥] @ MainTask v

2. Select ”.export” file, and then click the [OK] button. Displays the Import dialog.

Importable objects are displayed in the Insert Table Item column.
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HEEEE S ANGE. '
HAnESE=#EEA B SRSRPRENNE T
BT B e FT A R
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it A8
= Eﬁ StepController ~
B ﬁ EtherCAT _Master_SoftMotion
= [ omcs_ecaT
[© 5M_Drive_GenericD5R402
= [ Bl rc iBiE
= ?} Application
## pur
& FB_MATH
& FB_RUN
.[#] & Fe_SAMPLE
& & rou
- ¥ E #EmE
: @'@s EtherCAT_Task
-] $ MainTask W

3. Uncheck the objects that do not need to be imported, and then click the [OK] button.
Execute the import.
Imported objects are displayed under Projects in the Navigation Bar window.

STEPAutomationStudio - A superior programming system X

o ST,

iEE

2.4.10. Variable table export and import

Global variables and program blocks support the export and import of variables. In these
FRLE B

two pages, the export and import of the toolbar becomes enable

1.Click the export iconEbThe variable list can be exported toin an Excel file.
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@ oL x
1 X
=] 2 VAR GLOBAL
CtrlWord : ARRAY[(O..0] OF WORD;
5 I BRI
€ ObjFreq AT $MWO : ARRAY[0..0] OF WORD;
7 Statedord : ARRAY[0..0] OF WORD := 27
9 RunFreg : ARRAY[0..0] OF WORD;
10 END VAR
9&5] = puiéhl Esetd s TR FE
|VAR_GLOBAL CtriWWord ARRAY0..0] OF WORD ==
|VAR_GLOBAL  ObjFreq %MW0  ARRAY[0..0] OF WORD Sl
[VAR_GLOBAL StateWord ARRAY[0_.0] OF WORD 2
|VAR_GLOBAL  RunFreq ARRAY[0..0] OF WORD ST

. . . = . . .
2.Click the import 1conE Excel variable tables can be imported into the program.

‘@ @ et x|

B 1 VARG

¢ AEEE
3 CtrlWord : ARRAY[0O..0] OF WORD;
4 1 EEEE
5 CbjFreq AT $MW0 : ARRAY[0..0] OF WORD:
E StateWord : ARRAY([0..0] OF WORD := 2Z;
RunFreq : ARRAY[O..0] OF WORD;
END VAR

2.4.11. Export Import Project Archive

1. In addition to the pure interface library, ensure that the fixed version of the library
is integrated in the project. To do this, open the “library management”, and check that a
fixed version specification contains “*” of all items.

2. Make sure a fixed compiler version is set in the project settings. to check, chooseproject
— Project settings — compile optionscategory.

3. Make sure a fixed view profile is defined in the project settings. to check, chooseproject
— Project settings — View Profilecategory.

4. Please make sure that the currently opened application is the same as the application
currently on the PLC. This means that the “startup application” must be the same as the project
in the programming system. Go to check and see the project name in the title bar of the
“Programming System” window: if “*” appears after the name, which means that the project has
been modified but not saved. Application and startup application may not correspond!

® Note: In this case, first create a (new) startup application. The automatic occurtence of the
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download process of the application depends onPLCand application properties. For explicit creation, select
command online — Create a startup application. Then execute the about command in the helpon/ine —
login and online —> loaddownload.

5Launch on the controller about the commanddebugging — start ups application.

6. Generate a project file: select document — Engineering Archive — save/send archive.
exist”Engineering Archive”dialog box, also select the following information:
® Download info file
library configuration file
Referenced device

referenced library

View Profile

Save the project file in a place that can be accessed by PC2.
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7.Log out of the controller: To do this, select onl/ine — log out. before you
reconnectPC2Before, you could stop and restart without reservationPLC.

8. Extract project files toPC2:choose document — Engineering Archive — unzip archive
And open the above saved document. In the Extract Archive dialog, activate the same information
as described above when generating the documentation.

9.0pen the project and log into PLC “xy” again.

2.4.12. add object

An application that can add objects for creating programs (POU objects) and objects with


wu yun
no option
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various functions to the project.
For example, if you want to add a POU object for ST program, follow the steps below.
1. Right—click to select [Application] in the navigation bar, and select Add Object —

POU from the displayed menu.
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The “Add POU” dialog box is displayed, first select the type, the default is “Program”,
and other functions include function blocks and functions; then select the implementation
language.
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il POU X
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2. Enter the program name in the name field, select the program type in the description
language field, and then click the [Open] button.

I POU x

@ B33 POU(Program Organization Unit)
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The [POU] object describing the program selected in the language bar is added to the
navigation bar window.
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2.4.13. Add device

You can add devices to the devices in the project.

For example, to add a device under SC30-B6H, please follow the steps below.

1. Right—click the “SC30-B6H” device in the navigation bar window and select “Add Device”
from the displayed menu.

¢ F@E2 project” - STEPAutomationStudio - A superior programming system
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The Add Device dialog box is displayed, and the string to filter can be typed in the text
box.
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2. Select the device to be added, and click the [Add Device] button to complete the

addition.

® Note: The addition of devices can also be done through graphical configuration (refer to the chapter on

device configuration below).

2.5. Device configuration

STEP AS supports the visual configuration of projects.
2.5.1. Overview

1.Double click on the navigation barfh icon to enter the device configuration.

=15 Untitled?
= stenController (STEP-ARM-Cortex-Linux-SC30-A6H)
= Bl pc B
=i Application

@ ModbusGvL

il
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£ EtherCAT Task

= @ MainTask

& rou
£ Modbus_Task
Ii‘h Topology Configuration I
= % EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
=[] oMem_ECAT (OMGm-ECAT)
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Mg 5M_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
HgP SM_Drive_GenericDSP402_3 (SM_Drive_GenericDSP402)
= E STEP_Modbus_Master_Serial {(STEP Modbus Master Serial)
STEP_Inverter (STEP Inverter)
" SoftMotion General Axis Pool
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® Note: When there are multiple STEP controllers in the project, only the first added STEP controller has
the visual configuration function.

2. The device configuration includes the page drawing area on the left and the device tree

on the right. The drawing area of the page draws the devices that have been added

in the current project, the device tree displays the slaves and 10 devices in the current

device library, and the device tree can be used to add devices to the project.
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3.Different controllers customize the display hardware diagram.
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®Note: The selected device border isred, the device border the mouse is over isOrange.
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4. Device tree

The device tree, on the one hand, shows all addable types of slaves supported by the current

controller (Modbus/CANOpen/EtherCAT/
StepLbus/Local/PAll or part of the types in ulse) and integrated I0 devices; on the other

hand, slave devices can be added to the project.

§ BN A
SO0-ARL
o L
B
-

HXAN
ALY -l
h ]

£ e
AT PeCAT
FCEC-1-11F
B B LT 0
STEF ESwoCAT S we Dvma
=
. ETma
D E=HEE
¥ e s B

B TTEP Lol i Cranes ) Soae

W TTER et 1 Chaersd 0 Maglin
(= T

STER briverter
| STES Mo Saee Seral

B 57 Puse

A T Pubtedin Gave
o Can AR

£ e

SIm=raa
[ mi s

Bwe

o B s

®Note: The top of the device tree is the STEP controller device in the cutrent device library. Double-click to

update the current controller.

2.5.2. toolbar

The tools of device configuration are divided into visual page tool bar and device page

tool bar.
1. Visual page toolbar.

rh Topology Configuration x
RRLABRD e+ ERONA

The specific functions are as follows:

global display # | The drawing area fits the entire page, restoring
the zoomed drawing area to tile the entire page.

@ With the mouse as the center, zoom in on the
drawing area.
zoom out 1 | With the mouse as the center, zoom out the

enlarge




% Quick startP49/262

drawing area.

arrange again . Updates all devices under the current project
and restores the default layout.
Zoom in % | Press and drag the left mouse button to zoom in
on the frame selection area.
drag 4 Click to enter the drag mode, drag the mouse to

move the entire drawing area, and then click the
button to exit the drag mode before other
operations can be performed.

back - Used in combination with drag to return to the
previous position in the drawing area.

go ahead [N Used in combination with drag to return to the
next position in the drawing area.

copy [Eﬁ To copy the selected device, only the slave
station and I0 can be copied. The controller and
the master station cannot be copied. Only a
single copy can be selected. If multiple copies
are selected, only the last selected device can
be copied.

paste EE5 Paste the copied device. If you do not paste and
operate other devices after copying, it may
cause the paste to fail, and you need to copy it
again.

delete () Delete the selected device, multiple devices can
be selected at the same time. Controllers and
StepLbus devices cannot be deleted (StepLbus

devices can be deleted using the delete function
of the right—click menu or the navigation bar).

revoke Undo added or deleted devices.

RIS,

Used in combination with Undo, undoes an undone
action.

recover

2.Device page toolbar.

The specific functions are as follows:
search @, | Enter a keyword in the search box, and click the
search icon to highlight the searched content in
the device tree. Changing the keyword will
automatically update the searched content.

expand : Click the expand icon to expand all nodes in the
list.
fold - Clicking the collapse iconwill collapse all
nodes to the root node.
refresh i Clicking the refresh icon will refresh the
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available devices in the current development
environment. It is mainly used to update the
status of the device in the device tree after the
device is installed/uninstalled.

Version management

A Check the version management icon to display
all versions of the device, and leave the version
management icon unchecked to display only the
latest version of the device.

2.5.3. Add master

There are multiple icon buttons on the top of the controller, which correspond to the

master station types that can be configured by the current controller. Unsupported master

station types cannot be added through the topology. Master station types include ethercat,

canopen, modbus, StepLbus, STEPModbus, STEPHighSpeedBus, Local, Pulse. Double-click to add

the corresponding master device. The device version is the same as that of the controller.

If the current device does not have a consistent version, select the lower version. If there

is a master station and then double-click the button, a pop—up box will prompt whether to

delete the current master station.
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2.5.4. Add device

1. Add a slave

When adding a slave, you can select the master node first, and the device tree will
automatically expand the corresponding slave list and collapse other device lists.
There are two ways to add using the device tree on the right, double-click the device

or drag the device to the drawing area. When dragging to add a device, press the left mouse
button after selecting the device in the device list, and drag it to the position where the

device is to be placed in the drawing area.

i eemingy [mvigpersim x - A -
& a0 - 5 - - .z

EtherCAT +

iMFP Q

1

Release the left mouse button, the device will be added to the project at the appropriate
position, and the device will be drawn at the mouse release position.

®Note: Double-click the selected device directly in the device list, and the device will be added to the right
position of the last device of the same type.

2. Add LlocalBus

Steplbus is an extended 10. When adding a SteplLbus slave, the device diagram will be displayed on the right
side of the controller in the form of rails. The first rail diagram is the StepLbus master, and the others are the
SteplLbus slaves. When adding controller integrated 10, since the 10 is integrated inside the controller, no new
device graph will be displayed on the page.
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®Note: If the device fails to be added, a prompt box as shown in the figure will pop up:

StepAutoStudio - A superior programming system X

@ The device cannot be added or inserted here

| +
therCAT + —b @’ ! il
) ) I 4

The reason for the pop-up box is that the device does not match the parent device, maybe the device XML

file is incorrect and cannot be added to the current master.
When adding other device types, including 1O and other non-classified devices, identify whether there is a
matching parent device node in the current project, add if there is, and prompt if not.

3.Add multiple devices
You can right—click the device to be added to the project in the device list to add multiple
devices.

w-[Y) sTeP 1548
-4 Ethercat Mk
&£ sTep
i L-[@} ADTECH EthercaT
FC-EC-32-11T

EMC EtherCAT IO
OMGsFCAT

B B AEE
F-le STEP LBUS Mk
[-fw STEP MODBUS Mk
#-[E STEP Pulse
I_
;

H-&if Can M3h
o-[7] EfEE

The dialog box shown in the following figure pops up, enter the number of devices to be
added and click OK to add the corresponding number of devices in the topology diagram.
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2.5.5. Synchronization disable/enable master

1. Disabled master station

Right-click the master station in the navigation bar and select “Disabled Device”, the
corresponding master station and slave station will be grayed out, and the disabled device

will be hidden on the visual configuration page.

_‘-_l -0 E i Tepodoay Cendaparaion 2
¥ =W A T :

SEEE

w

[RBEBIE
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2. Enable the master station

Right—-click the master station in the navigation bar and select “Enable Device”, the
corresponding master station and slave station are restored, and the corresponding device

will be displayed on the visual configuration page.
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2.5.6. Right-click function

The right-click functions of the visual configuration page include: delete device,
rearrange, scan device, update device, collapse device, and uncollapse.
1. Remove the device

Click Delete Device to delete the device where the mouse is located.

-
-

T
WiEgE
FROE

®Note: Unlike Toolbar Delete, Toolbar deletes the currently selected device.

2. Re-layout

The rearrangement function of the right-click menu is the same as that of the toolbar,
synchronizing the engineering device and restoring the default layout.

3. Scan the device

On the visual configuration page, the EtherCAT master can also scan the device. Right—click

to select the scanning device to realize the same device scanning function as the navigation

bar.



% Quick startP55/262

—————— B dw
EtherCp ==+ =
L
@R
Lt
EEER

4. Folding the device and unfolding

When there are too many devices configured, sometimes it is not necessary to display all
the devices. You only need to browse the general situation of the devices. You can right-click
to select the folded device to hide some devices, and only display some devices at the head
and tail. When continuing to add devices, the newly added device will be displayed behind
the last device to indicate that the device is added successfully. If multiple devices are
added, you can still right-click to select the folded device, hide the device, and display

some devices at the head and tail after the addition.

EﬂﬂErW_’_’_’_‘ = PP

B

RGATE



P —

2 % Quick startP56/262

—

Ether&ﬁ—%—i—%—%—% —%‘

2.5.7. custom layout

Select a device for a custom layout. To select multiple devices, you can use the mouse
to make a box selection, or hold down ctrl and click the devices to be selected respectively.

It should be noted that the StepLbus device and the controller move synchronously, it cannot

move with other devices.

2.5.8. Open configuration table

Double—click the device icon to open the device detailed configuration page shown in the
figure below, and you can configure some parameters of the device.

| POLI ﬂ ModbusGVL ;h Topology Configuration StepController 7 ]ﬁj STEP_Inverter X
Mo dbus M35
MeEiE Modbus RTU/ASCIT
Mk ERE i
M ID[1..247]: 1 2
InternalfiEH
HBEEE (ms): 2 =
Internal IEC Objects
o MRS S i =
H=)

2.6. Create a program

2.6.1. Process of creating a program

O Create a POU object
Create objects for use in programs (POU objects).
2 Program input

Open the POU object, perform operations such as inputting programs, declaring variables,
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etc.
(3 Compile
Compile and check the program.

If there is an error, return to 2 and modify the program.

@ Register to the task

Register the POU object to be executed to the task in the controller.

®Equipped with support functions for efficient program creation.

®Programs that can create functions and function blocks.

2.6.2. program creation interface

This section describes the screens for creating programs using STEP AS.

1. Main window

The upper part of the main window is the declaration section for declaring variables.

The lower part of the main window is called the implementation part and is used to describe
the processing of the program. The declaration part is also sometimes referred to as pane
1, and the implementation part is referred to as pane 2.

The method of editing the implementation section varies from program to program.

Example: Main window of ST program

] PLC_PRG x =
|« * PROGRAM PLC_PRG E
251 £iF ik HEEER WE  EE B &
@ var MR REAL
@ vaR  HE REAL
< >
5M_Drive_GenericDSP402.bSWLimitEnable := TRUE:
2 RFER = SIN(ITER*0.1);
3 H¥ = ¥ + 1;
100 % |8k

If it is graphical programming, there will be a corresponding programming icon on the

right.
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® ®You can toggle the selection state between the declaration part (pane 1) and the implementation

part (pane 2). Window via the menu bar — next child windowor "Previous Child Window" to switch.

®  ®The declaration part (pane 1) or the implementation part (pane 2) can be hidden.
Select Window in the menu bar — Pane IToggle, will hide the declarations section.

Select Window in the menu bar — 2nd paneToggle, will hide the implementation part.

® @ With the cursor at the variable position in the implementation section, select Edit —

Browse — go to statement, you can move the cursor to the declaration position of the variable.

® ®You can also declare variables of user-defined types such as structures. User-defined types
must be pre-defined in the DUT object.
2. Declaration Editor

Declare variables in the declaration editor.

There are two display formats for declarations: form format and text format. The form
format and text format can be toggled via the toggle button to the right of the declaration
editor.

The display format used can be set.

Select Tools from the menu — Options. Displays the Options dialog box.
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Select the “Declaration Editor” category in the options.

HEIR x

@] cromigs | F=2H

[#] FeD, LD FuLERES

SFC #RiRES Oigii

B ST O =Dz

' @) £ I FFIFAG A TLL BI04

oy il

e O BEIFRRN

[ migahs [@F=5 2

[ wemEs O FREHRREETETHR)

@ Tz @ R IFRIRIRE (25F)

B %

i &M

TREQ) AEQ
Select the format to use.
Mform format
FRERTE BREEREE
o pH x l
_.!____4' . I PROGRAM POU ¥
=F B ny Omen e AE‘]
# AR rlrdrl REA
# VAR "l T
# VAR ua BT
# WER 0 T
* AR rdl ThaE OF D&Y
¥ VAR di DATE -
| € 3

a) To add a new statement, click here* icon to add a new row. Enter the variable name
in the ”"Name” field, double—click the other item to make the cell in the input state,

and enter as needed.
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b) use #® #The icons (move up, move down) sort the variables.
c) useXicon to delete a variable.

d) To add a program name or a comment to the program name, click the Declaration Header

section.

RETEFHTRE. X

i

PROGRAM | [mc_pre

fESE

FHIE.. TAE HEiH

Displays the Edit Variable Declaration Table Title dialog box.

Mtext format

]

a) Enter the variable you want to declare like a text editor.
b) Annotations can be used with a row object (//) and with a multi-behavior object (¥, *).

c¢) according to”F2”key, will start the input assistant, you can select the type of

variable, etc. and enter.

3. Automatic declaration
If you enter a variable in the implementation section that was not declared in the

declaration section, the Auto—Declaration dialog box will appear.
Change the necessary items and click the [OK] button, the variable has been declared in

the declaration section.

Example: When the variable name of the contact is entered as bVarQ in the LD program
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HERO
LD_POU [Application]

O#20
i8R
O=#e

e

£

*
EAT(N) i)
[bvaro | [soo ~|=
FETE(D Hutk (a)
\ [ \
R
FHE Al

+  Address (A)

The address of input data and output data of the controller or expansion unit can be

specified in the address bar. In this case, declare it as a variable assigned to the input

data or output data corresponding to the address of the input

+ Logo (F)

The properties of variables can be set by checking Constant, Hold, and Persistence of

the flag.

+ constant (C)

declared as constant. Please enter an initial value.

+ Hold (R)

declared as a holding variable. Holding variables are not initialized on warm reset

+  Continuous (P)

declared as a persistent variable. To declare a persistent variable, keep the variable

checked. Persistent variables do not initialize their value on either a cold reset or a warm

reset.

® When entering an undeclared variable, it is also possible not to display the Auto-declare dialog. Select

Tools from the menu bat — Options — coding assistantCategory, uncheck "Auto-declare unknown variables

(auto-declare)".
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® Using the Array Wizard, you can declare an array by simply entering the index and primitive type.
Click next to the Type column and select Array Wizard.
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4. toolbox

Programs can be created by dragging the programming elements displayed in the toolbox.
Programming elements for programs other than ST programs are displayed in the Toolbox.

Example: Toolbox for LD programs

| TE% - 3 x
- R
i it
£F =HHE
T 75 EN/ENORYTAER
-k 4R
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5. Program input screen settings
You can change the relevant settings of the text editor.

Select Tools in the menu bar — Optionsto open the Options dialog box. Select the Text
Editor category of the Options dialog box and change the settings.

e theme
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theme Default Sets the color scheme theme of the text editor.
Default/Dark
+ edit
pria ) X
s
%:Z';zg”;g% I EE AEs nE wen
. w003
;Z:Z: FEE i <
B m' FHTRW # v
& T2EEm 0T (-uE0Em
FIFRTED 4 [EER LT )
3 BEEED 45
i & (a) HERERE R |
& P
[#=o | [ m#o |

The specific functions are as follows:

Number of 100 Set the number of times you can execute [Edit] - [Undo]
revocations in the menu bar.
Setting range: 171000Second-rate.
Specifies a way to define the structure of the code.
none:
Code is not folded.
fold indentation indentation:
Combines all lines indented from the previous line into
a single unit.
Explicitly:
Display the markup as a 1-unit code section in the
comments.
Sets the word wrapping rule for the input string.
none:
Code is not folded.
Soft line break:
When the number of characters entered in 1 line exceeds
word packing none the value of “Repeat Margin”, a code continuation marker
”:” is added and the line is automatically wrapped.
if”Repeat margins:”input in”0”, will wrap at the far
right of the editor window.
Hard line break:
When the number of characters entered in 1 line
exceeds”repeat margin”value will automatically wrap.
but the code continuation marker will not be added”:”.
Also, if the first entered word has more than”repeat
margin”value, the repetition will not be performed.
Packaging range 0 Specifies the number of characters to wrap.
Setting range: 07240
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Tab width 4 Specifies the number of characters to convert tabs to

spaces.
Setting range: 1716

self-modulation enable Set to convert tabs to whitespace or to remain tabs.

table Enabled: Keep tabs as tabs.

Disabled: Tab characters are entered as whitespace
characters.
”auto indent”settings

Indent length 4 selection”automatic”, “auto—encoding”, inserts a tab

character of the specified width.

but if”keep tabs”Set as”disabled”, whitespace
characters will be inserted.

Setting range: 1716

Sets the action when auto—indenting is performed.
none:
Do not automatically insert indentation.
auto indent auto—encoding yuan:
Inserts an indent of the same width as the indent of the
previous line when wrapping.
automatic:
Lines after lines containing keywords (VAR, etc.) will
be”Indent width”The settings automatically insert

indents.
Autocode:
remove”automatic”behavior, will automatically
insert”END_IF”, ”END VAR”and  other  corresponding
keywords.
* text area
=1 x|
e T
| ] PR, L A i
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The specific functions are as follows:

highlight current enable Highlight the line selected by the cursor.
line enable/disable.
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matching bracket enable When the cursor is at the position of a
parenthesis in the code, the paired parentheses
are highlighted.

enable/disable.

end of line label disabled | Small dashes with the colors set in the
theme”. "Marks the end of the line.
enable/disable.

Packaging Guidelines | disabled | The vertical line display reference set in the
theme is used as the basis for wrapping in the
column.

If “Wrap Margin”set “0” value other than the
reference line is displayed.

enable/disable.
font - Displays the Font dialog box for setting the
font.
* scope
priz il *
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The specific functions are as follows:

Rows enable Display line numbers in the variable declaration
section and the program implementation section.

Enabled: Display line numbers.

Disabled: Do not display line numbers.

highlight current enable Change the color and highlight of the line number
line selected by the cursor.

Disable “line numbers”is not highlighted.

Enabled: Changes the color and highlighting of line

numbers.

Disabled: Does not change the color of line numbers.

Display keywords in the margin section to the left of

show bracketed range enable the line number (IF END IFetc.) range from start to end.

Enabled: Display range.

Disabled: The range is not displayed.

Assign the click to the margins section of the "+7,

”~"mouse action.
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mouse action - None: No mouse action is assigned.
Collapse selection: Selects all lines in the bracketed
area.

Collapse Toggle: Expand or collapse the area in
parentheses.
Collapse All Toggle: If there are nests, expand or
collapse all nested regions.

font - Displays the “font” of the set font”dialog.
* monitor

by x
@ cowis EF
] Feo, 1o FonfRsRER riEs

T mE AEs wE B0
E] SFC %?’EE% [c) i §
& SR Vet ne
» EERRES
RS ETHTIHEN) wF
B mn FEEEED | Fx
il =
BERRE
@ mEiE
iz
i &M

) TEIEHIEEE
AaBbCouYyZz RAaBbCouYyZz

T

The specific functions are as follows:

In online mode, the program implementation section will
Enable online enable display the monitoring fields.
monitoring Enabled: Displays watch fields.
Disabled: Watch fields are not displayed.
Display the number 3 Sets the number of digits displayed after the decimal point
of numbers in the monitor field.
Setting range: 1 20.
string length 10 Sets the maximum length of string variables in watch fields.
Setting range: 1" 80.

6. Window operation of the program input screen
The display size in the program screen can be enlarged by window operation.

Icons for window operations are displayed in the lower right corner of the screen.
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(1) normal mode Clicking on an element selects that element.
(2) mobile mode Click and drag on the screen to move the screen.
(3) magnifying glass | Window that launches the Magnifier tool.
tool Enlarges the display content at the cursor position in the window.
(4) current display Displays the display size of the current program screen.
size

Change the display size.
Clicking the button will display the menu. Please select the changed

size.
T
it byt
160
flm
Ea
%

(5) Change display size

If you choose, will show”enlarge”dialog box where you can enter
a magnification.

2.6.3. Create Program Objects (POU Objects)

1. Create a program

Programs are created in POU objects. Only one program can be used in one POU object. To
use different programs within the project, you need to add POU objects.

2. Add toPOUob ject

To add a POU object, right—click the [Application] object in the navigation bar window,

and select Add Object — POU from the displayed menu.
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2.6.4. Types of programming languages

STEP AS supports 6 programming languages according to the PLC international standard
TEC 61131-3.

1. Ladder program (LDprogram)

It is a graphical program created by placing ladder elements such as contacts and coils

on a network (circuit). Functions and function blocks with various functions are also

available.
4
X1l Rl
N0 i
] LY D
Rl
0
U
TON_0
X2 TOM RZ
10 i
U IN Q kLD
T$#55 —PT ET —CurrentTime

2. Structured Text Programs (ST Programs)
A program created by describing expressions, conditional statements, etc. in text format.
It is based on the programming language PASCAL and is suitable for processing such as numerical

operations, data processing, conditional branching and repeated processing

ELSIF (x2 = 1 THEX
bl ;- b2
3.Sequential function chart program (SFC program)

It is a graphical program created by placing elements such as steps, transitions, and
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actions in a top—to—bottom order. Suitable for processing that describes state transitions.

Init
IJ‘:'IELT_?E
Stepl
CEE

Trans0
Init

4. function block diagram program (FBDprogram)
A graphical program created by placing functions and function blocks on a network (circuit).

Unlike ladder programs, ladder elements such as contacts and coils cannot be placed

[ El
&

|i‘

5. instruction list (ILprogram)
A program created by writing assembler—like instructions sequentially in text format.

Ideal for high—speed processing and when memory usage needs to be limited

- LD iVar
ADD 3
ST iResult
LD bVarl
JMPC markl

2
markl:
LD bVar2
s bVar3

6. Continuous Function Chart program (CFCprogram/page orientedCFCprogram)

It is a graphical program created by placing elements such as function blocks on the screen.
Elements can be placed freely on the screen, and the order of execution can be specified.

There are CFC programs that create programs on one screen, and page—-oriented CFC programs
that create programs while switching screens called pages.

<{CFC program>
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{Page-oriented CFC program>

2.6.5. variable

Variables are declared in the main window of the POU object for the program.
1. Standard data types

The following types can be used as standard data types in STEP AS.

true and BOOL TRUE (1) and FALSE (0) 8

false

integer BYTE 07255 8
integer WORD 0~65535 16
integer DWORD 0~4294967295 32
integer LWORD 0~264-1 64
integer SINT -128~127

integer USINT 0~255

integer INT -32768~32767 16
integer UINT 0~65535 16
integer DINT -2147483648~2147483647 32
integer UDINT 0~4294967295 32
integer LINT —263~263-1 64
integer ULINT 0~264-1 64
floating REAL -3.402823e+38~3. 402823e+38 32
decimal

point

-1.7976931348623158e+308~

floating LREAL 1. 7976931348623158e+308 64
decimal

point

string STRING (Number of

characters+1) X8
string WSTRING (Number of
characters+l) X 16
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time TIME 0~4294967295 32

time LTIME 0~213503d23h34m33s709ms55us615ns 64
0(00:00:00:000) ~

time TIME OF DAY 4294967295 (11:59:59 PM: 999) 32
0(1970-01-01) ~

date DATE 4294967295 (2106-02-07) 32

0(1970-01-01, 00:00:00) ~
date and | DATE AND TIME 4294967295 (2106-02-07, 06:28: 15) 32
time

® User-defined data types of structures, enumerations, aliases, communities, etc. can also be used.

2. Array

Arrays can be used in STEP AS.

By using arrays, multiple data can be used as 1 variable.

Handy when you want to work with variables of the same type together.

Example: When a one—dimensional array al with 8 INT data is declared and used in an ST

program
¥ pou x| -
-
3 al: ARRAY[0..7] OF INT; E
1 i INT;
5| Ewm e
g

| 100 % |@

® When accessing a variable of an array, you can automatically check whether the index is within the

declared range. Please use bounds-checked POUs in POUs for automatic checking.

® Using the auto-declare array wizard, you can declare vatiables of an array simply by entering the index and
primitive type.

3. subrealm type

Subrealm types can be used in STEP AS. Subrange types can specify ranges for values

of standard data types.

The following is an example of a string declaration of a variable of type subworld.

£l sT_POU x
FROGRAM ST DOU
i "’*""i ;e isze ekl 3 M A-255~255)INT Y
Ui : USINT (0..100); eedp 350 % 0~~25500USINTSY
END_VAR

o it —]—) TR

If you try to assign an out—of—scope value to a variable, you will get an error at compile
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time.

Subrealm types can also be declared in form format.

§] ST_POU X

# PROGRAM 5T_POU
=8 e sl ER= T 3 s
# VAR i INT (-255-.25%)
» VAR ud LISINT (- 100}

® When accessing a subrange type variable of type DINT, UDINT, LINT, ULINT, you can automatically
check whether the value is in the declared range.

within. Please use the POU for range checking in the POU for automatic checking.
4. Structure/enumeration/alias/community

User—defined data types of structures, enumerations, aliases, and unions can be declared
through DUT objects.

To use these data types, add DUT objects to the project.

(O Right—click the [Application] object in the navigation bar window, and select Add

Object — DUT in the menu.

- f/application | | e
i B
i EEEE e ﬁ;l €
-] pLC_PRG (P % S
ff poure) |2 T
- @ azms | B
5% Etherca =ig v
= @ MainTasg % =
-~ pLC
£ Pulsea = S I 4 |@ camiz...
# Topalogy Configurat W BN & CNCERE.
E STEP_PulseAxis_Mas @ RES ﬁ CNCIRE...
A STEP PukeAxis| RS- E DUT..
‘. STEP_Pulsedxis | E =z3 =2 Interface...
#] STEP_LocalBuiltinlO | . = T persistent TE...
LB =TER 1 acalRnilti i bsson i R opnin

Displays the Add DUT dialog. “name” is the name by which the type is accessed in the
program.
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DUt X

i B~ T

E=Logu]
b
=
(OF- = -1&3]
OyrEx

O $E(E)

[@F -0
HhfiE R (8)

(@8 :=1(D)]

¥ Ll

@After selecting the type to be defined and entering the required information, click
the [Open] button.

A DUT object that defines the type of selection is added to the navigation bar window.

Example: adding a structure

O Aege x|~
=[] stepcontroler (STEP-ARM-Cor tex-Linux-SC0-85H)
= Bl rLc BB
=4} Application
“# puT (STRUCT)
D FEEs

3 Select the added object and enter the definition content in the main window.
The definitions and usage of each type are as follows.

a. Sstructure

is an example of declaring structures structl and struct2.

To

struct2 extends structl.

extend the declaration, check Extends in (2), and enter the extended declaration.

L DT

N — TR E T

E_| En
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% structl X ## structd X
i TiPE structl : | TIFE structl EXTEMDS structl :
| smoC
STROCT TROCT
| mepber]l @ INT: member] ;1 BODL:
| pepberd 1 INT: 1 memberd WL
END_TiPE

| = TiPE
I

@declared as struct2The variables of the struct can be accessedland struct2a member of.

Example: ST program to access members of structure struct2

K] ST_POU | *2 stuctl e swuctd
PROGRAM. ST_poi!
VAR
Bo ViR
mesbarl .-
C.oembar) .
®You can use the BIT type as a member of a structure. Available values are TRUE (1) or FALSE (0).

The size of the BIT type is 1 bit.

b. Enumeration
is an example of an ST program that defines a declaration of enum enuml and accesses the

members of enuml.

Variable iVarO and variable iVarl are assigned 0 and 3, respectively.

“r enuml X §] ST_POU x
i PROGRAN 5T_FOD
| WaR
| TiPE enum] @ 1l: INT:
i i2: INT:
! enum_memberd e O, END VAR
| enum memher],

enum menberd,

oy mpenberld

END_TYPE

| il ¢ EOuml.enom member:

12 ;= emmel.enus pemberd;

c. Aliases

Aliases allow users to assign user—defined names to type names. Please declare the variable
with the defined alias in the declaration section.

Here is an example of a declaration that defines an alias of aliasl of LINT and a declaration
part that declares a variable iVarO of type aliasl.

A variable iVar0O declared with type aliasl will be treated as a variable of type LINT.
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¢ abasi x §) ST_POU x
TiFE aliasl : LINT: END TWFE FPROGRAM 3T _FOU
WAR
i alins
END_VRR

d. Community
This is an example of a declaration of a union that defines a union of unionl and an ST

program that accesses members of unionl.

“ wmonl X N ST_POU x
TiPE unienl : FROGRAM 51_FOU
M1 1 WRE
mesberl 1 BOOL a g gRical
membard :  BODL; ] BL : BOOL:
membez] OO : b2 : HODL:
membard @ BOOLI END_VRAH
END_UMIOH
END_TiTE
BL = a.memberl:
Bl = o.eesberd:

5. Constants
Constants can be used in STEP AS.
Constants are declared using the following syntax. VAR CONSTANT

constant name:type:=initial value;

END VAR
[ twe [ type [  comtent |
BOOL BOOL TRUE (1), FALSE(0)
Binary, Octal, Decimal, Hexadecimal
integer Types available | For non-decimal numbers, describe integer constants
for numeric after the base and # Examples: 14, 280101, 8#27, 16#34AB
values
Decimals REAL/LREAL Decimals and Exponents
and Example: 1.4, 2.34e+008
Exponents

32bit matches IEC 61131-3time constant of

time TIME Syntax: t#, TH#, time#, TIME#

Example: T#12ms, T#12h32mtwenty fours

64-bit time constant.

except TIMEIn addition to constants, the following units
can also be used

time LTIME microseconds: m

Nanoseconds: ns

Syntax: LTIME#

Example: LTIME#123m456ns

time

time TIME_OF_DAY Syntax: tod#, TOD#, time of day#, TIME OF DAY#
Example: tod#12:24:20. 123
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date

date DATE Syntax: d#, D#, date#, DATE#
Example: d#2018-01-01
datetime

datetime DATE_AND_TIME | Syntax: dt#, DT#, date and time#, DATE AND TIME#
Example: dt#2018-01-01-07:04:13

string STRING, WSTRING | enclosed in single quotes
Example: 'Hello World’

6. Objects for declaring global variables

Global variables that can be used throughout the project can be used in STEP AS.

. list of global variables
is the object used to declare global variables.

Variables declared using the global variable list can be accessed using the object
name. global variable name of the global variable list.
Example: When accessing the variable of the object GVL of the global variable list in

the ST program

W o x ] ST_POU
VAR_GLOBAL -
Al 12 1= GVL.X2;
Xz : TN

. List of persistent variables
is an object used to declare global variables for persistent variables.

Select “Persistent Variable” in Add Object.

7. Global variables

You can use global variables that are common across projects.

Global variables are declared in objects in the global variable list (GVL).

This section describes how to declare global variables and how to access declared

variables.

(D Double—click the GVL object on the navigation bar window.
i ~ 3 %
O Al x| A
=-[[H] stencControler (STEP-ARM-Cortex-Linux-5C30-B6H)
- [0 pciBiE
= ﬂ Application
% ouT(sRUCT)
re |
i EEEs

Displays the GVL screen in the main window.

@ Declare variables in the global variable list (GVL).
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Example: declare a global variable g iVar0 of type INT

@ on x -
=] 1 VAR GLOBAL

2 g_ivar0 : INT;
END VAR O

The declared variable can be accessed from the program as “name. variablename”

Example: Assign value ”“5” to global variable g iVar0Q

| G [g] sT_Pou x - |
1 ﬁm ST_POU
END VAR a

100 % (&)

a3 GVL.g_iVar0 := 5;

® Variables declared before compilation can be imported and exported in XML format.
Right-click the object in the global variable list and select Properties. The Properties dialog box will appear,

open the Link to File tab screen, select the item to import or export, and enter the path to the file to import or

B OBEEDOY miE iaichl REEH

MHEE):

ORFRNFA0
® IRIFRIFL(E)

[(@wz0 || =m#o R

export in the Filename field.

8. Persistent variables

On reset, global variables can be used as persistent variables, which can hold values

without initialization.

A persistent variable that can be used as a global variable is declared in the object
of the persistent variable list

Only 1 object of persistent variable list can be registered

(O Right-click the [Application] object in the navigation bar window, and select Add

Object — Persistent Variable from the displayed menu.
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| B -0
R X W
-Iﬂamc":r.hdn (SRR AN Lo e iS50 B |E| Lo
= -]Ii AL i bR
= [ Application e
e [
ﬂ N B camE.
mﬁ' CNI."E;..
B R R
T *2 DUT.
miipas. il
o = ﬁ persvtert Sl I
s & oL,
gtk CEE AR N EEEE.
i Bha..
T ERER.
LB G
M ESEEE.
0 SeoneTR.
# =ETREE.
§ ERNETENRELE
@ TR
5 o
HEETE..
Displays the Add persistent variable dialog.
&0 persistent TE *
T

ali iR EETE

113 ARiE

2 Enter the name of the persistent variable list, and then click the [Open] button.

A “Persistent Variable List” object is added to the Navigation Bar window.

@3 Declare variables in the persistent variable list.

Example: declare the global variable g iVar0O of the persistent variable of type INT

The declared variable can be accessed from the program as “name.variablename”

#] MO FRD g Persistentiars X

VAR GLOBAL FERSLSTENT RETAIN
i

g iVazd :

END R

f
&

“.
&

1 [y

Example: Assign value ”"6” to

global variable g iVar0 of persistent variable
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i Fesssientiars B ST_POUT x -
FUNCTION_HLDCE 5T_FOUZ - !y
WRR
END VAR it |l - O
- =
|: Pacsisnenciara.g tWazh = 4
1 |

@ Persistent variables for local use can be declated (VAR PERSISTENT RETAIN) in the declarations

section of each POU object.

»  @®The instance paths of persistent variables declared in each POU object can be added to the

persistent variable list.

@® With the Declarations section of the Persistent Variables list selected, select Declarations — add all

instance paths.

9. Shorthand format function

You can enter fewer characters for variable declarations if you use the shorthand
formatting feature in the declaration section in string form.

Example: When declaring variables bVar0 and bVarl of type BOOL using the shorthand format

function
Enter the variables bVar(O and bVarl and press <Ctrl>+<Enter>.

“bVar0, bVarl:BOOL;” is automatically entered.

B SV _Poml & -
WOGHAN FT_FOU
e L2
BV [ O
I WA
|
e ol

‘ <Ctri= §f +<Enter>

§) ¥1_Poul N -
FROGHAM 5T _FOl E Il

AR
v EVarl: BOOL: a

we

The pattern of an input example using the shorthand format function is shown below.

Strings described after a semicolon (;) are processed as comments.

bVar0:BOOL;

bVar0
iVar0O iVarl 1 6 iVar0, iVarl: INT := 6;
strVar S 8 strVar: STRING(8)
wVar w; wVar comment wVar: WORD; // wVar comment
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2.6.6. Functions and function blocks

Functions and function blocks can be called from the program. Functions and function blocks
can be created using POU objects

Functions and function blocks have the following differences

function (FUN)

a) Can be used without a declaration in the declarations section.

b) There is only 1 output. But other outputs can be defined.

c¢) The values of output variables and internal variables are not saved.

function block (FB)

a) It can be used by declaring the instance in the declaration section.

b) There can be multiple outputs.

c) Save the values of output variables and internal variables

d) Object-oriented definition using inheritance (EXTENDS), interface implementation

(IMPLEMENTS), access modifiers is possible.

1. Function
A function performs 1 output for 1 or more inputs. Functions can be used without declaring

variables.

For example, to create and call the function “ADD SUB” that takes 3 INT-type parameters
as input, calculates (lst parameter) + (2nd parameter) — (3rd parameter) and outputs, follow
the steps below .

(O Right-click the [Application] object in the navigation bar window, and select Add

Object — POU from the displayed menu.

X =i I~ i 3 IN‘I’:'
== 7 r_dl: TIME O
D ks & cam=E..
X e & CNCER..
= y |4y CNCES.
. 4 DUT..
2 =3 Interface...
H|E RIS . | T persistent TE...
@ R @ Pou.
® ﬁﬁﬁs W mEzEs.
REOSER.. o Hprem
E =53 " ESEE.
WEE HERTEES & EHEE.

The Add POU dialog is displayed
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#in pouU

@ #IZ=ERAY POU(Program Organization Unit)

£ (M)

[Fou

s=m

@ EFEP)

O Wi ()
TR
D

A ()
FETIEE M
HFAZRELD)

OB
B ()

FTIMESO
SESINREEN(CFC) ~

HF Ll

@ Select “Function” and choose the input and description language for the name, return

type.
Name selects the function name. The return type selects the return value when the function

is executed. Description Language Select the programming language that describes the

processing of the function.
& POU

@ BIEERAY POU(Program Organization Unit)

AT ()
|00 _suB |
#rm
[OF 1 10J]
O iEsh(e)
i 6]
Exsil]

TIERRERTT (&)
FETNES M)

#HRZERELD)
(F):

FMES L
HEHEIA(ET) v

13 Ll

@ Click the [Open] button. A POU object with functions added. POU objects are displayed

as “Function Name (FUN)” in the navigation bar window.
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@ Handling of input functions

RE

- o X

=G kA
=[] stepcontroler (STEP-ARM-Cortex-Linux-SC30-56H)

- H) pciBsg

=43 Application

@ cu

(e

|E] ADD_SUB (FUN)

e

]

Open the function’ s POU object and create the function. Declare the input variables of

the function in “VAR INPUT”. Assign the output of the function to the variable of the function

name.

@ ; ADD_5UB X

=l

FUNCTION ADD_SUB : INT
VAR_INPUT
il : INT:
iz : INT;
i3 : INT;
END VAR
VAR
END_VAR

ADD SUB := il + i2 - i3;

| 100% ?@:

v

® At this point, the steps to create the function are completed. The steps to call the created function are

described later.

(5) Open the POU object where you want to call the function, and call the function.

a)Functions can be called using the function name. Calling a function does not require
declaring variables.
Example: When calling from an LD program

3
4

T p_Pou x ([5] ADD_SUB

Example:

i A

A=k - I X
PROGRAM LD_POU - uuR
VAR -
X1 : INT: D ety
X2 = INT o EEH
result : INT; F FHEN/ENOBTIRERR
END VAR -uw: 3L
-+ HEE
aner 3EE]
T & HiA
100
- = & T Ak
W AT
2DD_SUB 3 Eﬂ?ﬂﬁﬁ
X1 —1i1 - + HFEEE
Xz —i2 + HibiREeT
10 —i3 + Dk
+ HERTE
= POUs
=——— 5] aDD_suB
When calling from ST program
LB L] =
FROGRSN 7T O ¥
Via —_
T L
e 3
w5 o
B
a,
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b) Additional outputs can be defined for functions. Declare the variable “VAR OUTPUT”
in the declaration section of the POU object that defines the function.
Example: The definition of the function “ADD SUB” that outputs the variable iOut that

outputs the sum of the three input variables is added

(1).Call the ”“ADD SUB” function in the LD program

ol mi s W
- b

EiR ER

E

(2).Call the “ADD _SUB” function in the ST program

FRCET B oW o W
LTI

-,

T

‘A

2. Function block
A function block performs 1 or more outputs for 1 or more inputs. Using function blocks

requires declaring variables (instances).
For example, when creating a function block “FB ADD” that takes 3 INT type variables as
inputs and outputs the sum of 3 parameters and calls an instance, follow the steps below.

(O Right—click the [Application] object in the navigation bar window, and select Add
Object — POU from the displayed menu.

X =m | . %3: IN'I’:'
E=c 7 r dl: TIME O
r: o @ camE...

=ig y |8y oNCEE.
B B ¢ DUT.

= =0 Interface...
|E el k | T persistent TE...
@ EITEE.. @ rou
i ,ﬁafg W EEE=.

s o T

B R " meEs.

MRS HERERE & B,
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The Add POU dialog is displayed.

F&n pOU X
@ @32 $76Y9 POU(Program Organization Unit)

EAF (N
[pou

#am
@REE
O itk (e)

0
<)

TR ER (4)

FIEEIES (M):

IHREERELD)
O (e

IEEER (R)

THES O
FEHINEREICRC) >

i1F LU

@ Select Function Block, enter a name and select a description language.
Name Select the function block name. Description Language Select the programming language

that describes the processing of the function block.

#nn PoOU ®
@ il ERAY POU(Program Organization Unit)

B ()
|Fs_aoD |

==l
OBRE®
@ TEEE)
Orew
WE=
D& O#mee
N )

FEFMEE M

23R (ST)
®F:=:- (G5

EEHETER T

EZTEE )
SHRIESTRGET) v

L2k A

@3 Click the [Open] button.
Added POU objects for function blocks. The POU object is displayed as “Function Block

Name (FB)” in the navigation bar window.
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IEE
=g FaEe
=4 StepControlier (STEF-ARM-Cortex-Linux-SC30-56H)
= B pLc i85
=1L} Application

@ o

1 iNESEES

ADD_SUB (FUN)

| 121 Fs_aDD (FB) |

@ The processing of the input function block.

* 0 X

-l

Open the POU object of the function block to create the function block.

Declare the input variables of the function block in ”“VAR INPUT”. Declare the output

variables of the function block in ”“VAR OUTPUT”

£ PR_ADT W
FRCTION plicy 75 &
Gah NPT

1%,

T
i af
T

: a-

® At this point, the steps to create the function block are completed. The procedure for calling the created
function block is described later.

(® Open the POU object of the calling source of the function block, and declare the instance

of the function block in the declaration part.

Declare the instance as a copy of the function block.

Instance name: declared in the form of a function block name.

il PE_AT Wl AT x
P TP
‘Tl

D WA

1w,

® Instance of the calling function block.

When an instance of a function block is called, the processing defined in the function

block 1is executed. Input variables and output variables can be accessed using

instance. variablename.

Example: call in LD program
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[ FBACD i) LD_POU x - |[TE% -3 X
1| PrROGRAM LD_POU = WM
B ozl ww a = s
FB_inst: FB_ADD; i i
H result : INT: o =58
END VAR £F FH EN/ENOBTRERR
v 3R
-+
aner 3EE]
E % & Hih
100
= - @ 1 el
FB_inst L }ﬂ..(j
) + AREEERT
10 —jil ol e T
20 —i2 + EBERPERT
30 —i3 ®

Example: call in ST program

N rr A B ¥T_Pw &
FHLEA I
waE

Y

EME VA

2.7. input assistant

When writing code, inserting library or FB (function block), you can quickly prompt

existing variables or function blocks and insert them into the code.

2.7.1. Start input assistant

When writing code, you can passeditor— input assistantOr press [F2] to open the “Input

Assistant” dialog box.
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X
= a Eif = 137l s
fELER : @ Toconfig Globals VAR GLOBAL
R +-{} sm3_Basic &
gk #- 4} sM3_CNC ¥ 3
s + - {} sm3_Error A
ERER £ {} 5M3_Math J-3
+-{} 5M3_Robotis A~
MetanEe HEEE: [T v
] ERIsE) EAERW LSBT EREHE A 0
(D)
we | | WA

As shown in the image above, it is possible to filter by category. Users can also search

directly by text:

MERE &g

|ADT

I es5-ImE .
=# =R
IAHLADT_CNC4A | rverion stoce

2.7.2. coding assistant

If you know the partial name of the variable, you can type it, and the system will

automatically prompt, as shown in the following figure:
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1| Masteq
E‘F"|5I""IC_CAM_TABLE_DOES_NOT_COVER_MASTER_SCALE
=7 SMC_CAM_TABLE_EMPTY_MASTER_RANGE
= SMC_CAM_TABLE_IMVALID MASTER_MIMMAX
=7 SMC_CI_MASTER_OUT_OF _SCALE
= SMC_GI_MASTER_REGULATOR._CHANGED
= SMC_GIP_MASTER_DIRECTION_CHANGE
@ STEP_LocalBus_Master

(1/3) Al items ===

At the same time, you can type a .’ dot to prompt for global variables

For undeclared variables, STEP AS provides a shortcut function for automatic declaration,

as shown in the following figure, click

Follow the prompts to complete the operation.

1 Master

Declare variable

The assistant can be set through the menu Tools — Options, as shown in the following

figure:

bain x
Bl Monitoring 2

3 | PLCopen¥ML
SFCHRIEE [ Exehr B A R (2R
i TaE Cldesih BF RS TR Rp e
& wEnE Ol BE DR R E B S
& NESEE AR E S0z Bt
&) wrk 1B B
& Tk e iErsrEssia
&l ke
= Mmoot
 EERRES
() z5eh 7T 2 Fa O B
i = B R T RIS
B wamEs [ Highlight Symbols
,:l Max Degree of Parallelism 14
[ aEEdTE <
@ eames .

WEQ HAQ)
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=3 System Configuration
3.1. Controller configuration

Double-click the device node in the navigation bar or double—click the device node on the
configuration page to open the configuration page of the corresponding device
The generic device editor can include the following options:
> Communication settings:development systems and programmable devices (PLC)
configuration for connections between. in purel/ONot available under device
> Applications: List of applications on the controller.
»  Backup and Restore: “Configuration for file transfers between the host” file system

and the device.

Y

log:PLCDisplay of log files
> PLCset up:deal withI/OConfiguration:Which application, behavior in stop state,
update, bus cycle options, etc.

users and groups:User management of the device at runtime.

access permission:Access object and file permissions on the device

Task configuration:All input and output assignments

state:Specific device status and diagnostic messages

VvV V VYV V V

information:General equipment information(name, vendor, version, etc.).

3.1.1. Communication settings

£ tmpioieller = -

|_.__,_! e

Figure 3-1 Communication settings
Scan Network: Opens the Select Devices dialog, displaying a list of gateway configurations
and devices linked to those gateways. A target device can be selected from this list
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TS X |

bug i i E e -
= e Cotevay-1({38.) TEE: ~ FHEE
fl [scoe-semfos0nacney | R0

TamE:
030 1. ADDC

-1 2B
A&m:-
10C4 0007

A&Ex:
3.5.140

BEEAEN:
sTE
Corporabon
-

nAC

Figure 3-2 Select Device dialog box

® Gateway:
StepController x |
BRiLE ... FE -] RE -
RINERREE.
b BT, :
ISR mESMRE. |
i —— e e
- e ®
= <] [tapTor-uvNovGEE ~

PLCiZE IP-Address:

localhost
PLCtRS Part

217
FAF#0ER

Figure 3-3 Gateway selection

a. Add New Gateway: Opens the Gateway dialog to define a new gateway.

b. Manage gateways: Open the “Manage Gateways” dialog box to display all gateways. Their order
can be added or removed or changed.

c. Configure the local gateway: Open the “Gateway Configuration” dialog. A block driver can

be configured for the local gateway.

@ equipment:
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Figure 3-4 Device selection

Add Current Device to Favorites: Add the currently set device to the list of favorite
devices.

Manage favorite devices:Open Favorites to display a list of all optimal devices. in this
dialog, You can add or delete entries, or change their order. The upper device is the
default.

Rename current device:Open “Change Device Name” dialog

Blink valid device:Devices that support this feature will emit a flashing signal.

send response service:STEP ASSend five responses toPLCfor testing network connections, similar
topingFeatures. The packet will not be sent the first time and only after that. The range
of the packet depends onPLCcommunication buffer.

3.1.2. application

Get a list of apps on the device.
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Figure 3-5 Device List
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3.1.3. Backup and Restore

In the Generic Device Editor tabs, you can backup and save application—specific files on the

PLC by saving and reading compressed files

Require:The communication settings connected to the device are correct. A backup of the

application is available on the PLC.
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Figure 3-6 Backup and restore
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Figure 3-7 Backup file

recover:Backup files can be loaded from the hard disk or device,
restored from the device.
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Figure 3-8 Restoring files

Backup:You can read backup information from the device, create a backup file and save it to
disk, and save the backup file to the device.

and backup files can be

To restore the backup file on the device:This command is available if at least one of the
components in the backup file is loaded and set to active on the current tab page. Used to
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restore the state of the application on the device. The user interface is locked during the
restore process. You can also cancel the operation.

3.1.4. document

Files can be transferred between this unit and the PLC. If the communication settings are
correct and the PLC is online, then STEP AS will establish an automatic link with the PLC

for continuous file transfer.

.StepController x ':
BRGE ETE : o RuntmeZfH B Tmx ot
- = [ o P RT  #=
& EEEHEET
EsiTR =
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g%
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iR
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AEmE
s
gE ]

Figure 3-9 File

You can set a new file path, perform operations such as deletion and update, and copy the
selected files and directories to other file systems. If the file does not exist in the
destination folder, then the file will be created. If the file has already been created and
is not write-protected, it will be rewritten.

3.1.5. users and groups

Depending on device support, user accounts and user groups can be defined. In combination
with the “Acquisition rights” tab, control objects and files can be acquired in Runtime.
Require:The controller has user management and has login information to be able to log in
to the controller.
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Figure 3-10 Users and groups

3.1.6. PLC settings

edit, and delete operations can be performed for both users and groups

Basic PLC configurations can be implemented, such as handling inputs and outputs and bus cycle
tasks.
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Figure 3-11 PLC configuration

1/0 processing application: The application responsible for I0 processing.

PLC

settings:

a. Update 10 when stopped: If checked, the values

of input and output channels will
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be refreshed even if the PLC is stopped. If the watchdog detects a fault, the output will
be set to a predetermined value. Otherwise the input and output channel values will not
be refreshed.

b. Output behavior when stopped: You can keep the current value, set all outputs as default,
and execute the program.

Always update variables:

ACHE
[ & B R 10
i bR T Rl
SREHTE [HEEEEEE P REEE v

EFR O ()
R OSRTE £16] .5 o P, N 04
. SHeEREs i iﬂjﬁﬁm }
&if EUHER -

Figure 3-12 Update variable settings

The global setting defines whether or not tasks update I/0 variables on bus cycles. The
1/0 variable settings of these modules and subordinate modules are valid as long as “invalid”
is defined in the update setting.

» disabled:Will only update if used in a missionl/Ovariable.

» Enablel:If not used in other tasks, I/OVariables are updated in the bus cycle task.

» Enable2:0n every bus cycle the task updates all variables, whether they are used or
mapped to input and output channels

Bus cycle task: The task that controls the bus cycle, by default, has entered the task of
the device description. By default, the bus cycle setting of the higher—level bus device (using
the cycle setting of the upper—level bus) applies, and the device tree is scanned up for the
next useful bus cycle task definition. Strictly heed the following tips:

(1) Before selecting the setting <unspecified> for the bus cycle task, you should pay attention
to the following: ' <unspecified> means that the default setting of the device description
file takes effect. Therefore, you should check this description. Using the task with the
shortest period can be defined as the default, but using the task with the longest period
can also be defined

(2) For fieldbus, a fixed cyclic matrix is required to ensure a deterministic behavior.
For this reason, do not use the “free run” type in a bus cycle task.

3.1.7. access permission

On the options page of the generic device editor, you can define access rights for PLC objects.
Requirement: User management must be set up on the PLC.
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3-13 User Privileges

3.1.8. log

The PLC log can be viewed in the Generic Device Editor, which lists events logged on the target
system. Mainly include the following:
Matters during system startup and shutdown (component loading, and versioning)
Initiate the download and loading of the application

I/0Driver’ s log entries

4

>

» custom entry

4

» Log entries for the data server

StepController x '[ff] omMam_EcaT
BREE ClEgRs [ uTcheia
e [Doqes [0 me [Eoppt [@ss 28 | O ufilze <ssam- - | B <maEE- i g
StSTE = fIERFD =R A L
i} 03.06,2021 14:52:17....  Application [Sim,StepController. Application] loaded via [Download] CmpApp
e (2] 03.06.2021 14:52:17....  License file missing. OnlineLicenseManager
3 i) 03.06,2021 14:48:22....  Application [Sim.StepController. Application] loaded via [Download] CmpApp
Sk 2] 03.06.2021 14:48:22....  License file invalid. OnlineLicenseManager
PLCEE L] 03.06,2021 10:01:19....  CODESYS Control ready CcM™
| i} 03.06.2021 10:01:19....  Setting router 1 address to {2ddb: 7f00:0001) CmpRouter
PLCHES [i] 03.06,2021 10:01:19....  Setting router 0 address to {(0000) CmpRouter
[i] 03.06.2021 10:01:19.... Network interface for mainnet=Placeholder_not_use not found CmpRouter
iUt [i] 03.06,2021 10:01:19....  Listening for connections on SharedMemory: SimulationGWhirectCallShm& 172 CmpGwCommDrvDirectCall
TR il 03.06.2021 10:01:19.... Network interface BkDrvTcp at router 1 registered CmpRouter
| ] 03.06.2021 10:01:19....  Clientis disabled CmpBIkDrvTcp
Symbol Rights ] 03.06.2021 10:01:19.... Local network address: 127.0.0.1 CmpBIkDrvTecp
| [i] 03.06.2021 10:01:19....  Only allowed peer ip address: 127.0.0.1 CmpElkDrvTcp
EHREE i) 03.06.2021 10:01:19....  Local ip address of the only used network adapter: 127.0.0.1 CmpBIkDrvTep
| s ] 03.06.2021 10:01:19.... 8 channels available, each of the size 100000 Bytes CmpChannelServer
| i) 03.06,2021 10:01:19.... Running as network dient CmpChannelMar
=8 ] 03.06.2021 10:01:19.... Running as network server CmpChannelMar
L] 03.06,2021 10:01:19,... CmpObjectMar, 0x00000080 3.5.14.0 cm™ o
< >

Figure 3-14 Log list

The severity of events can be divided into 4 categories: Information, Warning, Error,
Exception. The toolbar above the list can be shown or hidden. The button for each category
shows the number of log entries for the related category.
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3.1.9. Task configuration

A sub—dialog of the device editor shows a table of inputs and outputs and their assigned tasks.

StepController % ‘[ OMGm_ECAT
BRRE 55 VOBE
I/OBE EE MotionTask (0) &
2 = [l omem_EcaT
EHHSiTE "# Application.SM_Drive_SC.out.wControlWord control word1 p23
T Application.SM_Drive_SC.out.byModesOfOperation operation model X
Xt " Application.5M_Drive_SC. diSetPosition target position 1 L2
a= :@ Application.SM_Drive_SC_1.out.wControlWord control word2 iz
% Application.5M_Drive_SC_1.out.byModesOfCperation operation mode2 G
PLCiRE : K@ Application.SM_Drive_SC_1.diSetPosition target position2 G
T Application, 5M_Drive_SC_2.out.wControlWord control word3 o
PLCHE “§ Application.SM_Drive_SC_2.out.byMadesOfOperation operation mode3 3
[y :@ Application.5M_Drive_SC_2.diSetPosition target position3 G
@ Application.SM_Drive_SC_3.out.wControlWord control word4 R 3|
ThiaHRiR " Application,5M_Drive_SC_3,out.byModesOfOperation operation mode4 373
" Application.SM_Drive_SC_3.diSetPosition target position i3
Symbol Rights 4% Application,SM_Drive_SC.in.wStatusWord statusword1 X
amE ) R Error Code1 X
[ 4 Application.SM_Drive_SC.in.byModesOfOperationDisplay display operation made1 L2
#E # Application.5M_Drive_SC.diActPosition position actual value 1 p23
4p Application,5M_Drive_SC.difctVelodty velodty actual valuel 17
5=} 4 Application.SM_Drive_SC_Lin.wStatusiord statusword2 X
9 %Ing Error Cade2 Xl i
G -RHETEE

This information is only visible after the application code is compiled and generated. It
is used for troubleshooting as it shows multiple input locations and output locations with
different priority tasks. Using through multiple overrides can result in undefined values

I/0 Channels: Inputs and outputs of all related devices. This display corresponds to the
I/0 mapping in the Device Editor dialog. By double-clicking an input or output the associated
I/0 map editor can be opened

Tasks: Displays the tasks defined in the task configuration. The title contains the task
name and priority.

3.1.10. state

The generic device editor tabs display status information such as ' running’ and ’ stopped’,
as well as specific diagnostic messages for individual devices, as well as information used
by the internal bus system.
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3.1.11. information

The tabs of the generic device editor show general information in the device description
file, such as: name, vendor, class, version, serial number, description. The information items
of the device involved in this article are the display of general information in the device
description file.
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[-:] H

Syricol Rigkbs
o a
i
1]

3.1.12. display language

STEP AS supports Chinese and English. The language of the initial setting is the same as
the language used by the 0S. To use a language different from the 0S, please make the display
language setting. When making a language change, STEP AS needs to be restarted.
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1. Select Tools—>Options from the menu. Displays the Options dialog.
2. Click “Language Settings” from the category window to display the “Language Settings”
screen.
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e F2LESIEE ETET).

| ®EsEhE

] ez TEABEIEE

" e @ EREFEEEEE0

f% 2}2 @F = o

HHEQ) HEH(C)

3. Select the language in the User Interface Language——>Specify Language column.
4. Click the [OK] button.
§ The "Options" dialog closes. The language will not be switched at this time. Exit STEP AS and restart STEP

AS. The selected language takes effect after STEP AS is started.

3.1.13. version display

You can view the version numbers of components and devices such as software and compilers.
1. Select Help—>About in the menu bar. The “About” screen is displayed

STEP.
ZIDTECH iRt

STEPAutomationStudio 1.0.0.0

Compiler V3.5.16.40 ~
STEPBrandLabeling v1.0.0.0
STEPProjectWizard V1.0.0.0
STEPTopology V1.0.0.0
STEPTrace V1.0.0.0
STEPModbus V1.0.0.0
STFPNevicaFditar V1 0 N 0

Copyright © 2021 by STEP company. &l rights reserved.

2. Double-click the device in the navigation bar and click the information on the pop—up
device information page to view the device version.
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3.1.14. online help

W ADTECH_Local_Master

ADTECHLocalMasterfiE
ADTECHLocalMaster JORRET

35

=R

See help documentation.

H#¥: ADTECH-Local-Master

&Ei@: Shanghai STEP Electric Corporation
E<H

R 40960
1ID: 10C4 ADOD

#¥: ADTECH Local Master

1, Select Help —> Contents or Help Documentation in the menu bar and click the “Target”

item in the

lower left corner. Displays the Help Documentation Contents page.
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2, Select Help —> Index or Help Documentation in the menu bar and click the “Index” item

in the lower left corner.

Display the help document index page, double—click the keyword on the left to display the

corresponding content, or search for the keyword in the search box.
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3. Select Help —> Search or Help Documentation in the menu bar and click the “Search” item

in the lower left corner.
Display the help document search page, and search for keywords in the search box to display

the corresponding content on the right.
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3.2. EtherCAT configuration

STEP AS supports two EtherCAT master stations, one is the default EtherCAT master station,
which has more complete functions and is supported by the SC30 controller. One is the autonomous
EtherCAT master station, which is optimized for the small controller SC20, with better
performance and less resource occupation.

Introduction to EtherCAT Bus
EtherCAT is a high—performance, low—cost, easy—to—apply, and flexible topology industrial
Ethernet technology that can be used in industrial field-level ultra-high-speed I/0 networks,
using a standard Ethernet physical layer, transmission media twisted pair or optical fiber
( 100Base-TX or 100Base—FX). The EtherCAT system consists of a master station and a slave
station. The master station only needs a common network card, and the slave station needs
a dedicated slave station control chip, such as: ET1100, ET1200, FPGA, etc. It has the following
features:
(1) One network to the end, the protocol processing goes straight to the I/0 layer, and
a single system can cover all devices
(2) No need for any lower sub—bus, On the fly message transmission
(3) Transmission rate: 100 Mbit/s (fast Ethernet, full duplex mode)
(4) Distributed node synchronization <lus
(5) The protocols supported above the link layer are as follows:
» CoE (CANOpen over EtherCAT), CANOpen application protocol based on EtherCAT, can be
connected to servo drive protocol (Cia 402) or I0 protocol (Cia 401)
» SoE (SERCOS over EtherCAT), servo drive profile according to IEC 61800-7-204
» EoE (Ethernet over EtherCAT)
» FoE (File over EtherCAT) File transfer over EtherCAT, supports firmware upgrade.

Both SC system controllers support the above features. STEP EtherCAT bus servo supports the
above CoE protocol.

For SC series controllers, STEP AS has already configured the hardware of EtherCAT master
by default.

For applications based on the EtherCAT CoE protocol, it is necessary to configure “process
data PDO” and ”“service data SDO”. The former PDO is arranged to be sent and received

periodically, and the latter SDO is only communicated when necessary (usually used to transmit

configuration parameters) .

3.2.1. Autonomous EtherCAT Master Configuration

(1) Master station configuration
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parameter Parameter Description

This value allows the offset of the synchronization interrupt to be
corrected within the PLC cycle of the EtherCAT slave. Usually the
sync offset task cycle of the plc starts 20% earlier than the slave
synchronization interrupt. This means that the plc task lags 80% of
the cycle time and no data is lost.

When this option is activated, the master will try to restart the slave

Automatically r he sl . . ..
utomatically restart the slave immediately after the communication ends.

Take the first DCThe system time of the slave is used as the

Master mode (first DCSlave as reference time) reference fime

Take A in the controllerRMThe system time is used as the reference

Slave mode (software time) time

Take F in the controllerPGAThe time is used as the reference time

Slave Mode 2(FPGAtime) for the synchronization of the bus axis and the pulse axis.

(2) Bus cycle task

Typically, for each IEC task, the input data used is read at the beginning of each task
(1), and the written output data is transferred to the I/0 driver (3) at the end of the task.
The implementation in the I/0 driver is decisive for the further transfer of I1/0 data. Therefore,
the implementation is responsible for the time frame and specific time that the actual
transmission takes place on the corresponding bus system.

The PLC’ s bus cycle task can be defined globally for all fieldbuses in the PLC settings.
However, for some fieldbuses, you can change this setting independently of the global settings.
The task with the shortest cycle time is used as the bus cycle task (setting: not specified
in PLC settings). In this task, messages are usually transmitted on the bus.

Other tasks just copy the I/0 data in the internal buffer, which is only exchanged with
the physical hardware in the bus cycle task.
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(3) Status

Provides status information (eg ’start’ ’stop’ ) and device—specific diagnostic information
on the network card and internal bus system used
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3.2.2. Default EtherCAT Master Configuration

(1) General configuration
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Figure 3 — EtherCATMaster Device Configuration

If this option is activated, the main

Automatic configuration of the master and slave will
configuration of | be done automatically according to the
master/slave description in the device description

file. In this case, the FMMU/SYNC setting
dialog will not be displayed

The MAC address of the EtherCAT network
member that should accept the message. If
the ”“Broadcast” option is checked, the
address does not have to be specified
The MAC address of the PLC, the name of the
network card, i.e.: PLC (target system):
Select one of the following options:

1. Select network by MAC

2.  Select network by name

network name EtherCAT NICs are selected by their
specific network names, not MAC addresses.

Destination address
(MAC)

Source address (MAC)

EtherCAT NICsset up

Select which network card is used as the
Select network by MAC EtherCAT network card by the MAC address
of the network card. for SC30Controller,
only 1 can be selected2-34-56-78-9A-BC.

Select which network card to use as
EtherCAT network card by network name, for
SC30Controller, only eth can be selected0.
Enable redundancy SC20, SC30The controller does not support
redundancy.

Select network by name
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Classification

parameter

Parameter Description

distributed clock

main cycle time

Refers to the time period after which new
data packets can be transmitted. If the
’Distributed function is
activated, the master cycle time will be
transferred to the This
enables precise synchronization of data
exchange, which is especially important
when synchronizing actions are required in
distributed processes (eg multiple servo

clock’

slave clock.

axes performing simultaneous linkage
tasks). Therefore, a very accurate clock
base with signal jitter less than 1

microsecond can be obtained within the
network range.

sync offset

This the offset of the
synchronization interrupt to be corrected
within the PLC cycle of the EtherCAT slave.
Normally, the task cycle of the PLC starts
20% later than the slave synchronization
interrupt. This means that the PLC task
lags 80% of the cycle time and no data is
lost.

value allows

Sync window offset

Activating this option allows monitoring
of the synchronization status of the
slaves.

Sync window

The time to monitor the synchronization
window. If all slave synchronizations fall
within this time window, the variable
xSyncInWindow (IODrvEtherCAT) is set to

Options

TRUE, otherwise FALSE.
Use LR instoad Actlvat%ng this option will uée combined
oFLIR/LRD read/write commands (LRW) instead of
separate read (LRD) and separate write
(LWR) commands
When this option is activated, the read and
Enable messages for . . .
write commands for processing input and
each task

output information will be completed by
different tasks.

Automatically restart the
slave

When this option is activated, the master
will try to restart the slave immediately
after the communication ends

(2) Synchronization unit assignment

This tab
synchronization unit.

shows all the slaves plugged under a specific master and assigned to the
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By default, the first slave station is used as the reference clock of the current network
segment, which has strong real-time performance; the master station clock can also be used
as the reference clock, and the DCSync of the EtherCAT master station device object can be
used as the reference clock. ToMasterproperty is set to TRUE.

(3) Bus cycle task

Typically, for each IEC task, the input data used is read at the beginning of each task,
and the written output data is transferred to the I/0 driver at the end of the task. When
Softmotion EtherCAT is used, the reading and writing of messages will be performed at the
beginning of the task.

The PLC’ s bus cycle tasks can be defined globally for all fieldbuses in the PLC settings.
This setting can also be changed independently of the global settings. Usually the task with
the shortest cycle time is used as the EtherCAT bus cycle task.

Other tasks just copy the I/0 data in the internal buffer, which is only exchanged with
the physical hardware in the bus cycle task.

A SHEEMEEE :
SHEEMRER  |EfecAT Tek ¥

PR il

EpvercaT TN rEIlE
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e

s

(4) Status
Provides status information (eg ’start’ ’stop’ ) and device—specific diagnostic information
on the network card and internal bus system used
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e

EtherCAT : |nﬂ’ﬁ |
RS B L
EtherCAT 1fORfS] oy
SendFrameCount

EtherCAT IEC Objects FramesPerSecond
. LostFrameCount

) TxErrorCount
=8 RxErrorCount

3.2.3. Autonomous EtherCAT slave configuration

The basic settings of the EtherCAT slave are configured in this option. Device description
files are preset to basic settings.
(1) Common settings

oDM X =
A bt ERsh e "
S BEh iR it 0 3 ERETLE EtherCAT. ™
EtherCATHt 1 B ElER
=R SRt
R *kfEDC DC for synchranization ~
B i 4 S B (1s)
EtherCAT L/ORLET g
JEHI Syncd
bree ® EFETEE x1 - 2000 2 AgmiiE sy
s RPN 0 H A s
Syncl:
[ &R sync1
FEFETE o 4000 T EEEE (=)
FRBES 0 & TRAEATE (=)
BaeE | #B
DCIEF B niTsl : HEisait pc
i
S]]

|L@%R v
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Tl oom x -
Eﬁ HIHAEA “’ i3 HTFHTIS W7 =
ST 4 JBThieE 4 Rt

M e BHER D sDOYHIE |1ooo | ms
EFTELE MRE=EZD =

O eaEs I-=P 3000 | ms
puti=g " P->5/S->0 [10000 B ms
B THESNEREE
EtherCAT /OB 4 DR BoniEll - BRI

o [ igFesm [aitrsEo [Clifirrss

e S &
=8 & Bk (Rea. 162400) 2498 = |

— TR PoIE[ W (Reg. 165410) 1000 i = |00 | ms

| O aE s H(Rea. 1654920) ﬁﬁ :'| = [100.00 ms
RS
® R
O BEHEAE (AD0 0012) & 1 z
RAEEFTI (ADO mx0134)
HiEF (T ADO (733t 1650 %
v

The parameters are explained as follows

Auto—incrementing address (16 bits), determined
by the position of the slave in the network. This
address is only used at startup, when the master
is assigning the EtherCAT address to the slave.
auto increment address For this purpose, when the first message passes
through the slave, each slave that passes the
message increases its auto—increment address by
1. The slave with address 0 finally receives the

5

data. Possible input values are ' -8 .

address

The final address of the slave, assigned by the
EtherCAT address master at startup. This address is independent
of the actual location in the network.

If this option is activated, additional expert
settings for startup checks and timeouts will be
effective and the Advanced Process Data dialog
will be activated. Note, however, that for
standard applications the auto—configuration
mode, which is active by default on the master,
is sufficient, so it is not necessary to use the
> advanced settings’.

Start expert setup

. If a slave device is defined as ’optional’, no
additional X K .
error message will be created in case the device
does not exist in the bus system. To activate
this option, a station address must be stored in
the slave device, so the ' station alias’ address
must be defined and written in the EEPROM. And
this option is only valid if the ~Auto—configure
master/slave’ option in the EtherCAT master
settings is activated and if the EtherCAT slave

supports this function.

optional

The drop—down menu provides all the settings for
select DC distributed clocking provided by the device

distributed clock description file.

Enable If the “Distributed Clock” function is
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Classification

parameter

Parameter Description

activated, it is displayed in the ”“Sync Unit
Cycle” (Ks) ” The data exchange cycle time of the
area will be determined by the master station
cycle time. Therefore, the master clock can
synchronize the data exchange within the
network.

Sync0

Enable Sync0

If this option is activated, the synchronization
unit  (Beckhoff) of ’SYNCO® is wused. A
synchronization unit describes a series of
synchronously exchanged process data.

sync unit cycle

If this option is activated, the master cycle
time multiplied by the selected factor will be
used as the slave synchronization cycle time.
“Cycle Time(Ms)” field displays the currently
set cycle time.

User defined

If this option is activated, the desired time in
microseconds can be entered in the “Cycle Time
(ks)” field.

Syncl

Enable Syncl

If this option is activated, the synchronization
unit (Beckhoff) of ’Sync 1° is wused. A
synchronization unit describes a series of
synchronously exchanged process data.

sync unit cycle

If this option is activated, the master cycle
time multiplied by the selected factor will be
used as the slave synchronization cycle time.
“Cycle Time(Ms)” field displays the currently
set cycle time.

Custom

If this option is activated, the desired time in
microseconds can be entered in the “Cycle Time
(ks)” field.

start check

By default, when the system starts, the vendor
ID and product ID are automatically checked
against the current configuration settings. If
a mismatch is detected, the bus stops and no
further action is taken. This setting is to avoid
downloading the wrong configuration

This option can be deselected here to turn off
checking

time out

SDO access

When the system starts, the SDO list is sent

I ->P

Transition from >initialization’ to
’ pre—operational’ mode.

P->S/8S->0

Transition from ’Pre—Operation’ to ’Safe
Operation’ mode or from ’Safe Operation’ to
" Operation’ mode

DC cycle unit control

Select the option defined for the distributed
clock function that should be assigned to the
local microprocessor. The control functions are
already done in register 0x980 of the EtherCAT
slave: possible settings: cycle unit, latch unit
0, latch unit 1.

watchdog

set multiplier

The watchdog PDI and SM get their cycles from the
local terminal and are accepted by the watchdog.

Set PDI watchdog

The watchdog is triggered if the PDI (Process
Data Interface) communication time with the
EtherCAT slave exceeds the set and activated PDI
watchdog time.




2F =% System ConfigurationP111/262

If the cyclic EtherCAT process data
communication is longer than the set and active
SM (Synchronous Management) watchdog time, the

Set SM watchdog

watchdog will be triggered.

If the setting "Optional” is not activated, this
setting is only valid if it is explicitly
supported by the slave device description file.
activation It allows direct assignment of alias addresses
for slave addresses 1independent of their
physical location on the bus. This checkbox is
disabled if the option ’optional’ is activated.

This command is only visible in online mode. It
allows to write the defined address to the
writeEEPROM slave’ sEEPROM. If the slave does not support it,
this command has no effect and the slave does not
work as “optional slave’.

station alias

This column is only visible in online mode and
displays the actual address of the slave. It can
be used to check ’writeEEPROM whether the
command was successful.

real address

(2) FMMU/Sync

[ STEP_EthercAT Master [} DM x| -
k] FMMU
g i [ Edit ¥ Delete
FMMU/Sync -
2FiEinht EE/FT Sk £ wELRinn  ERRE W
LHIAEEHR 1602000000 28 0 7 16#1200 0 WE
. 16#01000000 52 0 7 161480 0 RE
itz
=l
EtherCAT IfORRES
BaE
H] = a
7 FEEES
B . il E‘T_iﬁ}ﬁ < ik
|| | e EEET B 22w
16#1800 512 16#00010026 {1WPE) [l 2=y
16%1A30 512 16#00010022 (1RPE) HFFERA,
16#1200 28 1600010064 {3WPE) i
161480 52 16200010000 (3RE) HiA,
L4 >

(3) Expert process data
Only used in the EtherCAT Slave Configuration Editor, and when the Slave Options Expert
Setup Mode is activated. In addition, PDO configuration can also be performed here.
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@ s Ehercat Master ] oD x =
L) ElEy=stH g h (SRR K S
| =il FDO List:
FMMU/Sync SM Foh 2R : =
0 0 EFFEHIL =5l i ER wE  SM
LHIHIEHE 1 0 BFFELR, 16+1600 7.0 receive pdol 7
2 28 FiE 161601 7.0 receive pdo2 2
ISR 3 52 FHih, 16#1602 7.0 receive pdao3 2
| 161603 7.0 receive pdo4 2
e i
| 16#1A00 13.0 transmit pdol 3
EtherCAT 1/ORLES 1621401 13.0 transmit pdo2 3
(= .
| s PDOS (1651C12): & 50 ARE KW ¢ LB 8 TB
s [w] 1651600 FDO MEF (1651600}
B
' FRLE S =3 Foh HE B S
vl 16%1602 16%6040:00 20 0.0 control wordl [0}
[w| 161603 16#6060:00 1.0 2.0 operationmodel 5]
1626074:00 4.0 3.0 targetpositionl DIl
740
T#
PDO Assignment FOOEIE MIEFANE PDOIEE
< >

(4) Process data

Displays process data for the inputs and outputs of slaves, each of which is defined by
its name, type and index in the device description file. The selected inputs (readable) and
outputs (writable) in the device will be available as PLC outputs and inputs in the ”1/0
Mapping” dialog. PLC project variables can be mapped.

@ ST FhercaT Master /() DM x| &
k] EEL SEFERIA
= £ em =3 £ 2w
Akt sme v 16#1600 receive pdol v 16#1A00 transmit pdo1
: LR control wordl UINT 16#6040:00 statuswordl UINT
operation model SINT 16£6060:00 Error Codel UINT
THIZEIE target positionl DINT 16#607A:00 display operation madel SINT
|w! 16#1601 receive pdo2 position actual valuel DINT
| B control word2 UINT 16#6840:00 velacity actual valuel DINT
EtherCAT 1fORLE] operation mode2 SINT 16%6860:00 |v! 16#1A01 transmit pdo2
target position2 DINT 16#687A:00 statusword2 UINT
. s vl 16#1602 receive pdo3 Error Code2 UINT
control word3 UINT 16#7040:00 display operation mode2 SINT
| =R operation mode3 SINT 16#7060:00 position actual value2 DINT
target position3 DINT 16%707A:00 velocity actual value2 DINT
|v| 16#1603 receive pdo4 v 1681A02 transmit pdo3
control word4 UINT 16#7840:00 statusword3 UINT
operation modes SINT 16%7860:00 Error Code3 UINT
target positiond DINT 16%787A:00 display operation made3 SINT
position actual value3 DINT
velacity actual value3 DINT
|v| 16#1A03 transmit pdo4
statuswordd UINT
< >

In order to modify the current selection, the mouse must be clicked on the check box in front
of the currently selected data to cancel the selection, after which other items can be selected

(5) Startup parameters
Here it is possible to define device parameters for special slaves, which can be transferred
by SDOs (Service Data Objects) or IDNs at system startup. This dialog only appears if the
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device supports ' CAN over EtherCAT or ’Servodrive over EtherCAT. .
containing the necessary data is provided by the EtherCAT XML description file, or by the
EDS file referenced by the EtherCAT XML description file.

] STEP_EtherCaT Master

A
FMMU/Sync
EFIHEHIR
pucsEE:
BEhEH

EtherCAT IfORRES

W

=]

(6) 10 mapping

The object dictionary

[l oom x -]
| —
= =2

=5l F&s1 ER T R BE .

+ - 18%1600: 16#00 1st receive PDO mapping

+-- 16#1601: 16#00 2nd receive PDO mapping

- 16#1602: 16500 3rd receive PDO mapping
| # 16#1603: 16200 4th receive PDO mapping

+ - 167 1A00: 16500 1st transmit PDO-Mapping

+-- 16#1A01: 16200 2nd transmit PDO mapping

+ 167 1A02: 16500 3rd transmit PDO mapping

+-- 16#1A03: 1600 4th transmit PDO mapping

o 16%1C12: 16500 RxPDO assign

+-- 16#1C13:16#00 TxPDO assign

+- 16%1C32:16%00  SM output parameter

o 16#1C33: 16200 SM Input parameter

1676040: 16700 Control word1 RW UINT 15+0000
162605A4: 16200 Quick stop option codel RW INT 160002 o
25 ‘SM input parameter
FE3les o g & P : e
mESE L

| F >

For each EtherCAT slave, an implicit instance of type “ETCSlave” is established as soon as
the device is inserted into the device list. The instance name is exactly the same as the
device name used in the device list. Valid information for this instance is also displayed
in the I/0 Mapping Dialog dialog box. The application can use the slave instance to obtain,

switch and check the slave status at runtime.

Added slaves are automatically mapped to variables

'] STEP_EtherCAT Master

A
FMMU/Syne
LR
B

EtherCAT OB

&

=HRHHEE T =HIMEERHTIRA

'l oom x hdl
Find Filter STFFE ~ =k Add FB for 1O channel., "= Go to instance |

=8 ) EE Sadk =8 BRE foid In!

R Application.SM_Drive_SC.out.wControlWord ] control ... SLQWG UINT contral ...

+-" Application.SM_Drive_SC.out.byModesOfOperation "%  operati. %@82  SINT operati...

+ "% Application.5M_Drive_SC.diSetPosition "% targetp.. %EB+  DINT target p...

+ "% Application.5M_Drive_SC_1.out.wControlWord T control.. W4 UINT contral ...

+-"% Application.SM_Drive_SC_1.out.byModesOfOperation "% operati. %GB8  SINT operati...

+ " Application.5M_Drive_SC_1.diSetPosition "%  targetp.. %E83  DINT targetp...

+ "% Application.5M Drive_SC_2.out.wControlword T control.. ews  UINT contral ...

=T Application,5M_Drive_SC_2.out.byModesOfOperation g operati,., 36838  SINT operati...

+- "% Application.SM_Drive_SC_2 diSetPosition "%  targetp.. %@B5  DINT tfargetp...

*+-"% Application.SM_Drive_SC_3.out.wControlword "% control.. %EwsE2 UINT control ...

+ " Application.5M Drive_SC_3.out.byModesOfOperation " operati. G836 SINT operati...

=" Application.SM_Drive_SC_3.diSetPosition ] targetp... %%SBF DINT targetp...

#. 4 application.SM_Drive_SC.in.wStatusWord "% statusw... HIWO UINT statusw...

i Error C... | %IW1  UINT Error C...

+ "5 Application.5M_Drive_SC.inbyModesOfperationDisplay i) display ... 3I84 SINT display ...

* M Application.5M_Drive_SC.diActPosition ] position... B2 DINT position...

4 4 application.SM_Drive_SC.diActveladty "$ velodity... %IB3 DINT velodity...

+- 49 Application.5M_Drive_SC_1.in.wStatus\Word "% statusw... HBWE UINT statusw...

. ] Error C... %IWS  UINT Error C...

+- 1 Application.SM_Drive_SC_1.in.byModesOfOperationDisplay ] display ... %IB28  SINT display ...

#- 49 application.SM_Drive_SC_1.diActPosition "$ position.., %IDE DINT pasition. ..

+- 9 Application.SM_Drive_SC_1.diActVelodty "% velodity... %IBF DINT velocity...

* M9 Application.5M_Drive_SC_2.in.wStatusWord T statusw.. IS UINT statusw...

= Error C... | %IW17  UINT Error C...

#- *p application.SM_Drive_SC_2.in.byModesOfOperationDisplay " display ... %IB36  SINT display ...

+- 9 Application.SM_Drive_SC_2.diActPosition "% position... IS8  DINT pasition... “
|| =Em SREHEE: B2 (BRERERREE ~
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10 mapping provides the ability to specify engineering variables for EtherCAT input or
output. Thus the PLC connected to the EtherCAT slave can be controlled by the application

When adding or deleting 402 axes, the variable mapping will be updated automatically.

[ STEP EthercAT Mester [ oDM x| v
am Find Filter ST B Al bR for D hainal R G s }
FMMU/Sync == e EE sttt SIS T ] ~

+ "% Application.5M_Drive_SC.out.wControliord "% control... WS  UINT control ...
ExRiHEEIR +-"% Application.5M_Drive_SC.out.byModesOfOperation "%  opersti. WG@B2  SINT operat...
+ "% Application.SM_Drive_SC.diSetPosition “§  targetp.. %EB+  DINT targetp...
g + "% Application.SM_Drive_SC_1.out.wControlWord " control... %EW4  UINT contral ...
S + "% Application.5M_Drive_SC_1.outbyModesOfOperation "% operati... %9838  SINT operati...
| =-Tg Application,SM_Drive_SC_1.diSetPosition ] targetp... %GB3 DINT targetp...
EtherCAT /ORI + "% Application.5M_Drive_SC_2.out.wControlWord ] control ... QWS  UINT contral ...
= +-"% Application.SM_Drive_SC_2.out.byModesOfOperation "§  operati.. %E838  SINT operati...
s + "% Application.5M Drive_SC_2.diSetPosition "% targetp.. %@BS  DINT targetp...
= " control ... | %QW12 | UINT contral ...
%" operali... %QB26  SINT operati...
=g targetp... %QD7  DINT targetp...
+ ™5 Application.5M_Drive_SC.in.wStatusWord i) statusw... HBuG UINT statusw...
] Error C... | %IW1  UINT Error C...
+ % application.SM_Drive_SC.in.byModesOfOperationDisplay % display ... %IB4 SINT display ...
+-4p Application.SM_Drive_SC.diActPosition "% position.., %52 DINT position. ..
+ ™5 Application.5M_Drive_SC.diActVelodty "% velocity... %IB3 DINT velodity...
* % Application.SM_Drive_SC_Lin.wStatusiord ] statusw,.. HIWS UINT statusw...
e ] EorC... %IW9  UINT Error C...
+- 4y Application.SM_Drive_SC_Lin.byModesOfCperationDisplay "% display ... %IB28  SINT display ...
* p Application.5M_Drive_SC_1.diActPosition "%  posion.. D6  DINT position...
*- 4 Application.SM_Drive_SC_1.diActVelodty ] veladity... %IBF DINT velodity...
+- 49 Application.SM_Drive_SC_2.in.wStatusWord "% statusw... HIW6  UINT statusw...
w4 EorC... %IW17  UINT Error C...
*+ % Application.5M_Drive_SC_2.in.byModesOfOperationDisplay “p  dsplay.. %836  SINT display ...
& *p Application.SM_Drive_SC_2.diActPosition ] position... %ID4E  DINT pasition... v
I | =Ems SEEHEE: B2 (ARTEDREEHIER) v
Yp —HIRHEE Tp =HIMEEER T

(7) Status
Provides status information (eg 'start’ 'stop’ ) and diagnostic information for a specific
device.

(8) Online CoE

This dialog is only available from the EtherCAT Slave Configuration Editor tab if the expert
settings for the slave are enabled and the application is logged into the device. It shows
the status information of slaves and function blocks transferring files to slaves using the
EtherCAT bus.
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Figure CoE
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3.2.4. scan device

Devices can be scanned using the “Scan Devices” in the context menu of the navigation bar.

8 Topology Configuration X =
=[] EtherCAT Master (EtherCa =5
= @ oom omemecany | o 5
&P SM_Drive_Generid

H&P sM_Drive_Generi

Mg SM_Drive_Generi

HgP sM_Drive_Generi

"3 softMotion General Axis Poo

) Pous

B SitetiaiR, 85, SRER

REIOmRE
CSVEAIRET...
SERSTEICSY...

HE

Scan Devices, only available if the application is logged in, initiates a scan of the hardware

environment currently connected to the PLC. This means detecting and viewing the hardware
configuration in one dialog and enabling the user to map this configuration directly into
the device tree in the project

In each case, a scan is automatically established before the connection to the PLC, and
is automatically closed after the scan is complete. Therefore the gateway connection must
be properly configured and the PLC must be running before the scan can take place. If the
scan requires library functionality, log in at least before the first scan in order to get
the library download.

If an EtherCAT master module has been added, scanning for devices will result in a list

of all valid EtherCAT slaves. As shown in the figure below, the device can be copied to the

project.

T T
SEE L 1Y T

e | |

Figure scanning equipment

3.2.5. EtherCAT common faults

Common faults of EtherCAT master:
1. Fieldbus synchronization lost SMC DI FIELDBUS LOST SYNCRONICITY

a) The EtherCAT master distribution clock offset setting is not reasonable enough.
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Can be set to 40% 50%.
b) The controller and servo drive use common network cables. It is recommended to
use Category be twisted pair shielded cable.
2. Stop SMC_FB WASNT CALLED DURING MOTION during axis motion
a) The task attached to the EtherCAT master and the task attached to the program that
controls the axis motion are not the same task
b) The function block that controls the axis movement is not called periodically in
the task
3. After the program starts, the EtherCAT master device displays a red triangle and cannot
enter the OPERATIONAL state
a) The name of the network card selected by the EtherCAT master is incorrect. For
the SC30 controller, only ethO can be selected as the EtherCAT network card
b) The network cable is inserted wrongly or there is no network cable inserted
4. There is an error in configuring the servo or remote I0 module during the startup of
the EtherCAT master
a) SDO configuration PDO process error, please refer to 3.4.4 CANopen communication
failure
b) Other error reasons can be analyzed according to STEP ASlog log

3.3. Modbus serial port configuration

3.3.1. Add Modbus device

STEP AS supports independent modbus communication, the controller can be used as a master
station and a slave station, and general slave stations, STEP frequency converters and

controller slave stations can be added in the new project wizard.
[= tamm

|
| rRER (RATRREEER '

afr=s, STEP Locallien 16 Chaonal B4 Medsle | & e o3
GUEF Locelfas | | [0 Mihie

Wi R STk L o
STEP Mo
ET18144
DMGm-ECAT

STEP EtherCAT Servn Drves
EML BtherCAT 10
FCEC-32-117

AOTECH FrherCaT

k<]

The number of Modbus buses supported by different controllers is different, and the number
of supported buses is displayed on the controller configuration page.
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BEXRE
i SCI-AGL ==
AR nE_G i ﬁ
I
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The controller uses different buses when it acts as a master station and a slave station,
so when adding a Modbus device, the program will judge the number of buses currently occupied.

If the number of buses supported by the controller exceeds the number of buses supported by
the controller, a warning that the serial port is occupied will be given

IrRifth (E&FHMTRER) IrgER (EEFENEEREN)

EEED STEF Madbus Senial Device &m | Ak ERER STEF frewrsar A
-5 [T C Fin
aann EEER
STEP favailie STUF Modbue Senial Device
STEP bviited 1
L atse B =IFmsR
[ =

The project structure after adding one general modbus slave station and two STEP inverters
is shown below.
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=g A
= StepController (STEP-ARM-Cortex-Linux-SC30-A6L)
= Bl pciBiE
=1} Application
@ ModbusGyL
0 EeEs
B¥] PLc_PRG (PRG)
- [ remE
=48 MainTask
& pLC_PRG
@ Modbus_Task
;h Topology Configuration

ﬁj STEF _Inverter (STEF Inverter)
]ﬁj STEP_Inverter_1 (STEP Inverter)
'& SoftMotion General Axis Poal

= @ STEP_Modbus_Master_Serial (STEF Modbus Master Serial)
ﬁj STEP _Modbus_Slave_Serial (STEP Modbus Slave Serial)

Modbus serial communication supports the standard ModbusRTU protocol, can be configured as

the master station, and supports 9600,

115200 and other baud rates.

The range of variables that the master can access is defined as follows:
(1) All bit variable operations (01 02 05 0f) can read and write %MX0. 0-%MX8191.7 a total

of 65536 bit variables;

(2) All register variable operations (03 04 06 10) can read and write %MWO-%MW65535, a total

of 65536 register variables

3.3.2. Modbus master configuration

Double-click the master station to enter the Modbus parameter configuration interface,

including the settings of communication port, baud rate, parity bit, data bit, stop bit,
transmission mode, and frame interval
ModbusE kIS
i SOEE Modbus £ SRS
STEPModbusMasterSenalZ# 2 1 =
WO= = MAIERR (ms) 100 3
STEPModbus MasterSerial JORSLET E 115200 0
STEPModbusMasterSerial B & A iEtrls NONE v
s E36751 104 8 5
sa &l I =
TEHiE, @ RTU ASCII
Modbus master configuration parameters:
configuration item Features

The port number

The master physical connection selects the port.

baud rate rate of communication.

parity The verification method of communication frames.
data bits The actual data bits contained in the communication frame.
stop bit Identifies the last bit of a single packet when communicating.

transfer mode RTU.
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The time interval that the master station waits between receiving

frame interval
the last response data frame and the next request data frame.

3.3.3. Modbus slave configuration

Double—-click the slave station to enter the communication parameter configuration of the slave
station, including the slave station address, timeout time, and slave station enable variable
configuration.

- Do PR, Modbus RTU/ASCIT
Mt BRI ]
MIHID[L.247]: 1 =
InternalZ:&) |
#BATAFIE (ms): 1000 <]
Internal IECRT &
1 Wk AR 1000 e

Modbus slave configuration parameters:

configuration item Features
Slave station number Tdentifies the slave station number, range 1" 247
overtime time After the master station sends, if the time exceeds this time,
the master station reports the receiving timeout
Slave Enable Variable Program to enable the slave station, start sending communication
frames to the slave station, ONefficient

Configure the slave channel, including adding, deleting, and editing operations.
Each channel represents an independent Modbus request.
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After clicking the “Add” button, the channel setting page will pop up. After the page setting
is completed, click “0OK” to add the corresponding channel. Click the ”“Cancel” button to
terminate the channel establishment
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configuration item

illustrate

access type

Read coil status (function code 01)

Read input status (function code 02)

Read holding register (function code 03)
Read input register (function code 04)
Write a single coil (function code 05)
Write a single register (function code 06)
Write multiple coils (function code 15)
Write multiple registers (function code 16)

trigger

Loop Execution: Periodically Cycle Time: Set the time to execute
Triggered Requests again

trigger variable (SM): set trigger
Level Trigger: Trigger when SMelement,
programming is changed After the trigger is successful, the

element is automatically reset

number of retransmissions

This time a communication failure occurs and the frame returned by the
slave station is not obtained, and the retransmission is performed
according to the number of retransmissions

Notes

A short text area that can describe the data

read register

starting address

Start position of the read register

length

Number of registers read

error handling

keep last value: keep the data at the last valid value
set to 0: zeros all values

write register

starting address

Write register start position

length write register length
“The valid range of the “length” parameter depends on the following function codes:
function code type access Number of registers
01 Read coil status 1~2000
02 read input status 1~2000
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03 read holding register 1~125
04 read input register 1~125
05 write a single coil 1
06 write a single register 1
15 write multiple coils 1~1968
16 write multiple registers 1~123

The slave channel interface after adding the channel is as follows:

=i % - ihigjER METE iR FE  EERE HE
Channel 01 I 1 ) .i;ﬁ%ﬁﬁégmﬁuﬁns) .EI)(EIEI 10 ! 1 | 1 ﬁﬁﬁég
Channel 02 2 T A R EERR02) 0x0000 1 1 RS
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» Click the "Edit” button to edit the selected channel. Click the “OK” button to update
the channel settings or click the “Cancel” button to keep the original settings.

» Click the "Delete” button to delete the selected channel.

» When creating STEP inverter, the system will automatically add several commonly used

channels.
| Mosbuspitmem
rems £ 5% iR & EiRk £E EER i
MEEIERE Channel 01 i A SRS (UTREB04) 0x0000 1 2
Internal Bl Channel 02 iR{RIZTRERONRED0) 0x0030 4 1
Channel 03 R AR (hEER02) 0x0150 7 i
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Graph channel configuration item

In addition, when using the project wizard to create a new project, the system will
automatically map the added channel to the corresponding global variable in the ModbusGVL
file. The mapped variables are consistent with the order added by the inverter. For example,
CtrlWord[0] corresponds to the slave STEP inverter Map variable; CtrlWord[1] corresponds
to the map variable of slave STEP inverter 1.

Internal IEC Objects
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Internal IEC Objects
b
iH=
| S SREHEE: R ONRARITHAES hEm BADSEE v
Graph mapping variables
Modbus SHPRE: Find Filter SmAfE + d Add FB for IO channel.. *=Ga to instance |
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Graph mapping variables

3.3.4. Modbus common faults

Major failure of Modbus master connecting to Modbus slave:
(1) The configuration of the Modbus master station and the Modbus
inconsistent, resulting in the failure to establish the communication between the master

station and the slave station

slave station are

(2) The Modbus master station accesses the illegal address of the Modbus slave station and

returns an error response.
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(3) The Modbus master station operates the Modbus slave station to write the register, but
the Modbus slave station only supports read and not write operations, and the Modbus master
station will receive the error response returned by the Modbus slave station.

@®error response frame
Error response: slave address + (command code + 0x80) + error code + CRC check
This error frame applies to all operation command frames.

serial . .
number Data (byte) meaning number of bytes Number of registers
1 slave address 1 byte value 1~247
2 Command code+0x80 1 byte wrong command code
3 error code 1 byte 1~4

3.3.5. Modbus TCP configuration

Visual configuration is not currently supported.
The ModbusTcpSlave function block provided by our company can be used for communication.

3.4. CANopen configuration

The configuration of CANopen mainly includes the configuration of CANbus, CANopen master
and CANopen slave. CANbus is added by default when adding a CANopen master device using the
wizard and configuration. For details on how to add devices, refer to the chapter on device
configuration.

SC30 controller supports CANopen communication protocol standard DS301.
The relationship between CANopen transmission rate and transmission distance is as follows:

baud rate (bps) Maximum bus length (m)
1M 40
500K 110
250K 240
125K 500
100K 1300
50K 3300
20K 6600
10K 13000

3.4.1. CANbus configuration

CANbus is the top configuration of every CAN bus configuration in the device tree. A CANopen
master can only be inserted under a CAN bus node and then a slave, ie a CANopen remote device,
can be added

Open the CANbus configuration page, as follows:
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R . : CAN

LT

Figure CANbus configuration page

parameter Parameter Description
The internet Represents CAN peripheral index, default CANO
Baud rate (kbits/s) Communication baud rate

Notice:
To prevent the loss of CAN frames, make sure that the cycle time is set cotrectly by the following variables: the
baud rate currently in use, the number of bus frames, and the heartbeat time setting, node guarding or

synchronization. These times should be integer multiples of the cycle time!

3.4.2. CANopen master configuration
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Classification parameter Parameter Description
The node ID provides the CANopen manager with a
one-to-one correspondence to the group number of
Node ID P group

modules, and the ID value is between 1 and 127. ID

Overview .
must be a decimal number.

If this option is activated, CANopen management

A i f CAN .
utomatic start of CANopen manager starts automatically when all slaves are ready (to
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Classification

parameter

Parameter Description

OPERATIONAL mode). If the option is not activated,
management must be initiated through the application,
using the CiA405 NMT function block to handle this.

Optional slave polling

If the slave does not answer while the script is queued
then it will send every minute until it responds
successfully. Permanent polling of slaves will result in
an increase in the bus cycle time which may affect the
application (especially for motion applications). To
avoid this the behavior can be stopped. If a polling is
stopped the slave will only be activated after sending a
start telegram.

start slave

This option is used in CANopen management to start
slaves. If stopped, the slave needs to be restarted via
the CiA405 NMT function block in the application.

NMT start all (if possible)

If the option "Start slaves" is activated the CANopen
management will start all slaves with the command
"NMT Start All". The "NMT Start All" command does
not start when the slave is not ready. In this case the
CANopen management will start each slave
individually. "NMT Start All" is only guaranteed to
start if there are no optional slaves in the project.

NMT misbehavior

restart the slave: If a guard event occurs all slaves
will be automatically restarted by the stack (NMT reset
+ SDO configuration + NMT start)

stop slave: If a guard event occurs all slaves will stop.
The slave must be restarted through the application by
using the CiA405 NMT function block.

heartbeat

Enable heartbeat generation

If this line selection is activated, the master will
continuously send heartbeats according to the
internally defined "heartbeat time". If a new slave
heartbeat function is added, their heartbeat action will
be automatically activated and configured, that is, the
node-IDIt is automatically set in the management
configuration, and the heartbeat interval is
automatically multiplied by a factorl,2.
ifCANopenThe heartbeat creation in the management
is not activated, then the node protection will be
activated in the slave(with life time factorlOand
alO0Omsguard time). NoticeCANopen (Slaves)The
device is happy to create a configuration as a heartbeat.

Node ID

A unique identifier (1 - 127) generated by heartbeats
on the bus.

Generation time (ms)

Defines the internal heartbeat time in milliseconds.

Synchronize

Enable synchronous generation

If this option is enabled (default: disabled), the
CANopen manager will send synchronization
messages.

COB-ID(Hex)

The communication object identifier, which identifies
the synchronization message. Possible values: [1,
2047].

How many microseconds to send sync messages.

Cycle period (us) Possible values: [100, 232-1].
Synchronized PDO's with time window length in
Window length (us) microseconds [1,232-1] or O If not applicable,

synchronized PDO's will be sent concurrently after the
synchronization message.

Start synchronous consumption

If this option is enabled (default: disabled), another
device will send a sync message and CANopen
management will receive it.
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Enable time generation If this option is enabled (default: disabled),

CANopenManager will send TIME messages.

time

COB-ID (Hex)

The communication object identifier, which identifies
the time message. Standard value: [0, 2047], default
value is 100.

Generation time (ms)

The millisecond interval at which timestamp messages
are sent. Must be an integer multiple of the task cycle
time. Possible values: [0, 65535].

Note: The runtime system must support high resolution time, otherwise an error message will be generated

3.4.3. CANopen slave configuration
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Node ID

The Node ID is used to define a unique CANopen node and is between
1 and 127 according to the module’s local setting. ID must be
a decimal number

SDO channel
(1/1efficient)

This button opens a dialog where the SDO channel can be defined.
Service data types (SDOs) allow access to arbitrary entries in
the CANopen object dictionary. An SDO creates a channel
peer—to—peer data transfer between two devices (SDO server and
client).

Enable expert settings

Display the ”“SDO Channel” configuration item.

Overview

optional equipment

If this option is activated then the slave device is optional
and not forced to start by the CAN network.

Uninitialized

If this option is activated (visible in the dialog depending
on the target system), the master will activate the node
immediately without sending configuration SDOs. (However, the
SDO data will be created and saved by the controller).

reset node

Before downloading the configuration or the slave
configuration, the CANopen communication configuration
parameters of the slave will be reset to default values.
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Node guard

Enable Node Guard

If this option is activated, a message will start
with”Protection Time”The interval to be sent to the module
(microseconds, default 100). If the module does not follow the
given”Protect COB-ID” (communication object definition) to send
data, then the CANopen management will”Life Time Factor”Resend
or until the module responds. If no module responds, the module
will be marked as “unavailable”.

Enable heartbeat
generation

If this option is activated, this module will”Heartbeat
generation time (ms)”The definition in send heartbeat, which
defaults to 10 if there is no other default setting in the device
configuration file or if it defaults to O.

Heartbeat consumption
(1/1efficient)

This button opens a dialog to define the variables that the slave
needs to protect, which can be defined.

Emergency situations

enable emergency

If this option is activated, the module will send an emergency
message through the COB-ID interval until an internal error
occurs. This information can be recovered by the functions
provided by the CiA405 library (RECV_EMCY DEF, RECV_EMCY)
function library.

COB-1ID

Communication object definition, defining urgent messages.

time

Enable time generation

If this option is enabled (default: disabled), CANopenManager
will send TIME messages.

COB-ID (Hex)

The communication object identifier, which identifies the time
message. Standard value: [0, 2047], default value is 100

Generation time (ms)

The millisecond interval at which timestamp messages are sent.
Must be an integer multiple of the task cycle time. Possible
values: [0, 65535].

check on reboot

If this option is activated then information will be received
from the CANopen slave firmware and compared with the

information in the EDS file. If a configuration does not match
then the configuration will stop and the slave will not start.

®Note: If a device with heartbeat function is plugged in, then its heartbeat settings will be automatically set according

to the mastet's configuration

3.4.4. CANopen communication failure

1) General troubleshooting steps

1) Check the wiring

2) Check the baud rate

3) Check the matching resistance

4) Other

2) Communication fault code

Code ID

Code function description

0503 0000

Trigger bits are not alternately changed
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0504 0000 SDO protocol timeout

0504 0001 Illegal or unknown Client/Server command word

0504 0002 Invalid block size (Block Transfer mode only)

0504 0003 Invalid serial number (Block Transfer mode only)

0503 0004 CRC error (Block Transfer mode only)

0503 0005 memory overflow

0601 0000 Object does not support access

0601 0001 Attempt to read write-only object

0601 0002 Attempt to write read-only object

0602 0000 Object does not exist in object dictionary

0604 0041 Object cannot be mapped to PDO

0604 0042 The number and length of mapped objects exceeds the PDO length

0604 0043 General parameter incompatibility

0604 0047 General device internal incompatibility

0606 0000 Object access failed due to hardware error

0606 0010 Data type mismatch, service parameter length mismatch

0606 0012 Data type mismatch, service parameter length is too large

0606 0013 Data type mismatch, service parameter length is too short

0609 0011 subindex does not exist

0609 0030 Out of range of values for parameter (on write access)

0609 0031 The write parameter value is too large

0609 0032 Write parameter value is too small

0609 0036 The maximum value is less than the minimum value

0800 0000 general error

0800 0020 Data cannot be transferred or saved to the app

0800 0021 Data cannot be transferred or saved to the application due to local control

0800 0022 Data cannot be transferred or saved to the app due to the current device state
The object dictionary generates an error dynamically or the object dictionary does

0800 0023 not exist (for example, the object dictionary is generated from a file, but an error
occurs due to a corrupt file)

3.5. Local built-in IO configuration

3.5.1. Add device

The local built—in I0 master and slave devices can be added by using the wizard, topology

configuration or right-clicking to add devices. The effect after adding is as follows:
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HE ~ ® X | PH STEP_LocalBuiltinI0_12xDI_4xD0_Slot X |
AmBe -
[Tl stepContraller (STEP-ARM-Cartex-Linux-SC30-B5H) l 1201 10:D0 ModulB35 B4 ESic) B WAE Bg b
- @l ecEE | 12601 10300 Madule RS [| 5 8 % eromeres
= &3} Application +- 1 DO Parameter
i wems e
¥ pLc_PrG (PRG)
- B fsme  [oi=
=8 MairTask 1
) pic_rrG

@ PulseAxis_Task
i Topology Configuration
= STEP_Pulsedxis_Master (STEP PulseAxis Master)
A STEP_PulseAxis_Slave (STEP PulseAxis Slave)
- STEP_PulseAxis_Slave_1 (STEP PulseAxis Slave)
e @ STEP_LocalBuiltinlO_Master (STEP LocalBuiltinIO Master;
B STEP_LocalBuiltinIO_12xDI_4xDO_Slot (STEP Localf
8 STEP_LocalBuiltinIO_12%DI_4xDO_Slot_1 (STEP Loc
"3 SoftMotion General Axis Pool

(1) Local built-in I0 slave configuration

j STEP_LocalBwilltml_13xD]_4xD0_Shkel_SC308_ X

L1 4y Mindiole Parameters Jarameter Type Value Default Value Urit Description

* Fault
LEDT D0 Maduls LD Mapping
= | DI Porametes

Witui = ¥ Level WORD 4055 REverie vl
¥ B0 BOCR, THLE TRLE

Efmrmation #* Bl B, TELE TELE
* B BOOL THLE TRLE
» B3 BOOL TRLE TRLE
# Bas BOCR TRLE TRLE
* B BOO THLE THLE
#* Bad B THUE TRLE
» Bav BOCR. TRLE TRLE
# Ban BOR TRLE TRLE
* g BO THLE TRLE
# Bt B0 THLE ThuE
¥ Balt BOXR TRLE TRLE

= i DO Parmmete

= ¥ Llewd LISINT o Reverse vl
# B BOOL FaLSE FaLSE
¥ Bal BOIK FALSE FALSE
LR BOOR FAaLSE FaLSE
# Ba3 BOOR, FaLSE FaLSE

Parameters page

parameter Parameter Description
Fault Whether the module is in Fault state
Level Bit flips, not flipped by default

(2) SC20 local I0 master
SC20 local I0 control, need to add STEP Local Master master station

= [ SihgleBoardTesiMaster
=[] Device (STEP-Cortex-embedded-5C20-A3H4)
+ ] PLC Logic
+ ﬂj STEP_Local_Master {(STEP Local Master)




e

ZH =% System ConfigurationP130/262

Once the connection to the controller is established, right—-click on the device and click

Scan for Devices...” can scan slave devices

=[] Device (STEPCortex-embedded-5C20-A3H4)
- & pLC Logic
+ L Application
s [ﬂ STEP_Local_Master (STEP Local

X Cut
[ STEP_Local_DI_SC20 (STEF
Copy
[ sTEP_Local_DO_sC20 (STE
|_':I Paste
(] sTEP Local_a1_scao (sTER -
[ sTEP_Local_Slot_DI_SC20 ¥ Delete
[ 5TEP_Local_Siot_D0_Sc20/ F§  Properties...
- " SoftMotion General Axis Pocl R Add Object
er ghxis1 (SM_Drive_Virtual) # b e
Add Device...

Insert Device...
| Scan For Devices...

Disable Device

Update Device...
[ Edit Object
Edit Object With...

Scan Devices O x

Scarmed Devices

Devicename Devicetype
STEF. Local AT SC20 STER Local AT-5C20
STEF Local DI 8020 STEP Loeal DI SC20
STEP Loscal DO-SCZ0 STEF Loeal DOCSCZE0

STEF Lacal Slot DT 5020 STEP Lacal 8lot OT 5020
STEF Lagal Slat D0 SC20 | STER Loeal Slat DO SC20

DDROW UlIIerences Lo
Froient

Scan Device Copy to project | Close

Click “"Copy all devices to the project” to add the scanned slave devices to the master station.
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E E[j STEP_Local_Master (STEP Local Master)
[ sTEP Local_AT_5C20 (STEP Local AT 5C20)
[l STEP Local_DI_SC20 (STEP Local DI SC20)
(] 5TEP_Local_DO_5C20 {STEP Local DO 5C20)
(4] sTEP_Local_Slot_DI_SC20 (STEP Local Slot DI 5C20)
[l sTEP_Local_Slot_DO_SC20 (STEP Local Slot DO 5C20)

Of course, you can also add it manually, double—click STEP Local Master to view the error
message

STEP Local Master Parameters Parameter Type Value Default Value

@@ Error string STRIMNG
Status

You can assign 10 devices to different tasks, such as assigning AI devices to PulseTask. If
not assigned, the first task will be used by default. For applications that require fast
response, the corresponding equipment can be assigned to tasks with shorter cycle times.

STEP Local AI SC20 Parameters Find Filter Show all
STEP Local A1 SC20 /O Mapping Variable Mapping Channel
= 4 Al
Status *4 application.I0_TEST.wLocalai[d] E All
*% application.I0_TEST.wLocalai[1] " AlZ
Information 1, e

| | Reset mapping Al

~

@ = Create new variable W = Map to existing variable

Bus cyde options
Bus cycle task PulseTask b

3.5.2. SC20 local 10 configuration

(1) 8 digital inputs

Configuration parameters
Bit inversion configuration, not inversion by default, generally do not need to be

modified
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Parameter Type Value Default Value Unit  Description
& Periph Type BYTE 1 1

= & Config Parameter

& Bit Inversion BYTE ] ] {224 bitD-bit7 bit: 0 TR 1 i

I0 mapping

Variable Mapping Channel Address Type  Unit  Description
= ) %IB12 BYTE

“ X0 %IX12.0 BOOL

“ X1 %I¥12.1 BOCL

“ X2 %I%12.2 BOOL

*p X3 %IX12.3 BOOL

“ X4 %IX12.4 BOCL

B X5 %IX12.5 BOOL

4 X6 %IX12.6 BOOL

“p X7 %IN12.7 BOCL

(2) 4 digital outputs
Configuration parameters
Bit inversion configuration, not inversion by default, generally do not need
to be modified

Parameter Type Value Default Value Unit  Description
& Periph Type BYTE 2 z

= i Config Parameter

# Bit Inversion BYTE ] ] (i 4% bitD-bit3 bitl TR 1R
I0 mapping
Variable Mapping Channel Address Type Unit Diescription
= "p Do %QB0 BYTE

g Y0 %0X0.0 BOCL

g ¥1 %QX0. 1 BOCL

g Y2 %WQXD. 2 BOGL

g ¥3 %OXD. 3 BOCL

(3) 2 analog inputs
2 analog inputs, 1 RTC under-voltage detection, 16-bit resolution.
Configuration parameters
Upper and lower limit calibration value, filter coefficient (using first—order
lag filter)
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Parameter Type Value Default Value Unit  Description
@ Periph Type BYTE 3 3
= @ Config Parameter ARRAY [1..2] OF CfgAl
= i Config Parameter[1]
 UpperLimit WORD 0 0 BAE FIR . 065535, FTHo# EE RN
% DownLimit WORD 0 0 BAE TR 0-65535, BT EE I Hih
@ Filter BYTE a6 i RS, 0-255, Rii, EENREET

Calibration method: Set the initial upper and lower limits to 65535 and 0, input the maximum
voltage (10V) and the minimum voltage (0V) respectively, and record the corresponding sampled
AD value, and then use the sampled AD value as the upper limit and lower limit respectively,
you can Complete the calibration; the upper and lower limits are only related to calibration,
and the AD value range collected after calibration is still 0-65535. To recalibrate, set the
upper and lower limits to 65535 and 0, and then repeat the above steps. Usually no modification
is required.

When the upper and lower calibration values given by the user are both 0, the calibration
value saved in the controller is used; when the upper calibration value specified by the user
is greater than the lower calibration value, the calibration value specified by the user is
used; when the upper calibration value specified by the user is less than When the lower limit
calibration value is used, the controller uses the default calibration value.

The last channel is the RTC voltage, which can be used for RTC under-voltage detection to
remind the user to replace the battery.

®Note: In online mode, parameter value modification can only be achieved through the Write Parameters button.

Parameters modified online can be saved after power-off, and do not need to be modified in offline mode.

Parameter Type Current Value Prepared Value /.. }. Unit Description
@ Periph Type BYTE 16%03
= i Config Parameter ARRAY [1..4] OF CfgAl
= @ Config Parameter[1]
4 UpperLimit WORD 16#0000 ol o M E EfR . 0-65535, AFidRE
10 mapping
Variable Mapping Channel Address Type Unit Description
=1 Al %10
43 application.I0_TEST. wLocalai[o] " AI1 EYEIFTRY WORD 0-65535
%% application.I0_TEST. wLocalai[1] " ALZ RIS WORD 0-65535
43 AI3 Ii2 WORD RTCESE» D-55535

3.6. LocalBus configuration

LocalBus is a bus used to expand local 10, which is fast, stable and scalable. There are

currently three localbus slave devices:

serial number device name illustrate

1 STEP LocalBus 16xDI Module 16digital input module
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STEP LocalBus_16xD0 Module

16digital output module

STEP LocalBus_4xAI 2xA0 Module

4 analog inputs and 2 analog outputs

3.6.1. Add device

Localbus devices can be configured using wizards or configuration. For detailed configuration,

refer to the chapter on device configuration.

i

SBMMMP

<

Figure localbus device diagram

3.6.2. localbus master configuration

The Localbus master does not need to be configured, and the configuration parameters are

read-only.

_th_ Topalogy Configuration

_VI= STEP_LocalBus_Master X |

STEPLocalBusBi s

=2

STEPLocalBus LJORRET

STEPLocalBus IEC Objects

@ Error ID
@ Error siring
@ vendor
@ Model Name

E-git
WORD
STRING
STRING
STRING

Monzero value represents errors, Please refer to the description of error,
The description of error
vendor of the device

Model name of the device
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Users can view specific error information through the ErrorID and Error String parameters:

Error ID Error description

0 No error, enter the periodic data communication state
1 LocalBusinitialization error

Local in STEP ASBusThe expansion module device is not added under the master
’ device
3 No expansion modules have been added to the controller

The number of expansion modules configured in STEP AS is inconsistent with the
! actual number of expansion modules

The order of expansion module types configured in STEP AS is inconsistent with
° the actual expansion module type order

Error when the extension module state machine switches from enumeration state
° to configuration state
7 Error configuring expansion module parameters

Error when the expansion module state machine switches from the configuration
i state to the periodic loop state
9 The expansion module has an error in the cyclic data communication state

Figure master station information

The Localbus master station does not need to be configured, the configuration parameters
are read-only, the user can view the specific error information through the error ID and error
string parameters: The expansion module device has a baud rate parameter, the default
communication rate is 6Mbps, the user does not need to use it Modified, except in special
circumstances.

3.6.3. localbus slave configuration

For different Localbus slaves, the configuration parameters are also different.

1. For the 16—channel digital input module, the configuration page is as follows:
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The configuration parameters are as follows:

Ffilter Time Define the filter time in ms

BitInversion Bit flip

2. For the 16-—channel digital output module, the configuration page is as follows:

4l TP _Localus_B6xD0_Module -
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The configuration parameters are as follows:

BitInversion Bit flip

3. For 4-channel analog input and 2-channel analog output module, the configuration page is
as follows:
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The configuration parameters are as follows:

UpperLimit Defines the upper limit of the input
value.

LowerLimit Defines the lower limit of the input
value.

FilterTime Defines the filter time in ms.

3.7. Pulse pulse axis configuration

For SC30-B6H controller and SC20-A3H, it can support 4 high—speed pulse outputs and ABZ
encoder input. The pulse output type supports pulse plus direction, positive and negative
pulse and quadrature pulse.

Using the configuration topology to add the pulse servo master and slave station equipment,
the control of the pulse servo can be realized by using the motion control standard interface
provided by CODESYS. Similarly, you can use the project wizard to add pulse axes when creating
a new project. The number of configurable pulse axes is limited by the number of pulse axes
supported by the controller where you are located.
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3.7.2.

Configuring the Pulse Axis Slave Device
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Pulse type.
iPulseType 0: pulse + directionl: Positive and negative pulses2:
Quadrature pulse
bUseServoOn Whether to use the servo enable pin on the interface
bUserServoReady Is the pin ready using the servo on the interface
bUseAlarmIn Whether to use the servo alarm input pin on the interface
bUserClearAlarm Whether to use the clear servo alarm pin on the interface

bUseServoOnActiveHighActiveLow

Servo enable active high or active low

bUserServoReadyActiveHighActiveLow

Servo ready active high or active low

bUseAlarmInActiveHighActiveLow

Servo alarm input is active high or active low

bUserClearAlarmActiveHighActiveLow

Clear Servo Alarm Active High or Active Low

dwRatioTechUnitsDenom

Denominator for the ratio of user units to pulse units

iRatioTechUnitsNum

Numerator of the ratio of user units to pulse units

InvertDirection

Movement Reverse

3.7.3. Control pulse axis slave device

After the pulse axis slave device is configured, the pulse axis slave device can be
controlled like an EtherCAT bus axis or an axis conforming to the PLCOpen standard, thereby
supporting single axis control, electronic cam, CNC, Robotics, etc.
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FJUE programming basics

Operands are objects of operator, function, function block or program operation in the user
program, which can be used as input, output and intermediate storage of results. In STEP AS,
common operands include direct addresses, constants and variables

Similar to other high—level languages, STEP ASThere are also concepts of constants and
variables. A constant is a number whose value does not change. Variables are identifiers
defined by the user. The storage location of variables can be specified by the user as the
specific address of the %I area, %Q area, and %M area, or it can be assigned by the system
without specifying the address, and the user does not need to pay attention to the storage

location of these variables

4.1. direct address

This type of fixed address is also called a direct variable, which is directly mapped to
the specific address of the PLC device. The address information includes the storage location
of the variable in the CPU, the storage size and the offset corresponding to the storage
location.

Syntax: %<memory area prefix><size prefix><number>.<number>

The programming system supports the following3store prefix
1) I: input, physical input, “sensor”
2) Q: output, physical output, “actuator”
3) M: storage location
The programming system supports the following size prefixes:
1) X: Bit , one.
) B: Byte, a byte
) W: Word, a word
) D:
)

wW DN

4 Double Word, two words (4 bytes)
5)L: four characters (8 bytes)

The first number is the offset address of the variable corresponding to the memory prefix,
”.”The number after the variable isBOOLWhen type, the number of bits after the offset address.

Example:
%QX7.5 The output area is offset by 7 bytes, the sixth bit (bith).
%QX17 Output area offset 17 bytes
%IW215 Input area offset by 215 words
%MD48 memory area offset 48 double words
iVar AT %IW10: WORD;//iVar variable is word type, mapped to the input area offset 10
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S position

€ The data type represented by the size prefix is X type variable
is BOOL type, and the offset address should be specific;

® The size prefix matches the data type. A variable with a size prefix
of type B should be declared as a byte data type, such as BYTE, SINT,
USINT; a variable with a size prefix of W type should be declared
as a word data type, such as WORD, INT, UINT,; Variables with a size
prefix of D type should be declared as a double-word data type, such
as DWORD, DINT, UDINT.

words

4.2. variable

Variables can be defined in the definition part of the POU or through the automatic declaration
dialog, or in the DUT or GVL editor. The variable type is identified by the variable type
keyword, such as VAR and END VAR to identify the variable defined between it as local variable.

Variable types include local variables (VAR), input variables (VAR INPUT), output variables
(VAR_OUTPUT), (VAR IN OUT), global variables (VAR GLOBAL),
temporary variables (VAR STAT), configuration variables
(VAR_CONFIG) ).

input and output variables
(VAR TEMP), static variables

4.2.1. Variable Definition

Variables can be defined in the declaration editor. The declaration editor has two display
forms: text view and table view. The text view declaration editor of the POU is as follows:

FROGRMH ERC_1D

E

i

i
Ward
Vars

L ]
e
Bt

100 [
The table view declaration editor is as follows:
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Definition syntax:

<identity> {AT

<address>}:<data type> {:=<initial value>}; The optional
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part enclosed in curly brackets {}.
@ 1logo

The identifier is the name of the variable. Variable naming should pay attention to the

following:

1) Cannot contain spaces or special characters

2) cannot be a predefined keyword

3) Names are not case sensitive

4) There is no limit to the length of the name

5) The name cannot be defined repeatedly

The name of the defined local variable can be the same as that of the global variable.
By default, the local variable is used. This variable can be used to represent the global
variable, or the full path variable name can be used to specify the specific variable. E.g:

Local variable iVar:=1; global variable. iVar:=2; full path variable GVL.iVar:=3;

Some naming suggestions should be considered when naming: if the variable name should be
prepared to express its meaning and data type, the variable should preferably use the Hungarian
notation (variable name = attribute + type + object description).

@ AT address

AT addresses are direct addresses.
®) type of data

Data types are divided into standard data types and user—defined data types

1) Standard data types

Standard data types are divided into boolean, integer, floating point, string, time type

used

type keywords scope internal
memory
boolean BOOL TRUE, FALSE, 0, 1 8Bit

type
BIT type BIT TRUE, FALSE, 0,.1, can only be used in 1Bit
structures or function blocks

BYTE 0 - 255 8Bit

WORD 0 — 65535 16Bit

DWORD 0 — 4294967295 32Bit

) LWORD 0 - 264-1 64Bit
integer SINT 128 - 127 8Bit
USINT 0 - 255 8Bit

INT -32768 — 32767 16Bit

UINT 0 — 65535 16Bit
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DINT -2147483648 — 2147483647 32Bit
UDINT 0 - 4294967295 32Bit
LINT -263-263-1 64Bit
ULINT 0 - 264-1 64Bit
. REAL 1.401le - 3.403e+38 32Bit
floating 9. 2250738585072014c-308
. . e— - .
point type LREAL 1. 7976931348623158¢+308 baBit
Only ASCII characters are supported .
. Strings
(Chinese characters are not supported). The
. . are stored
default maximum length is 80 characters. If | .
. ) . . in ASCLL
the maximum length is exceeded, it will be
STRING . . form, and a
removed. You can declare a maximum length in bvte is used
characters, Such asstr:STRING(35) :=’ This is a v
. . . ) to store the
String ; String functions support a maximum of .
. terminator
string 255 characters
Only UNICODE characters are supported Store
(Chinese characters are supported). The | the string
default maximum length is 80 characters. If | in UNICODE
WSTRING the maximum length is exceeded, it will be | form and use
removed. You can declare a maximum length in | two bytes to
characters, Such aswstr:WSTRING(35) :=” This | store  the
is a WString” : terminator
TIME
tim TIME OF DAY (DT) time frame of a day
e
DATE From January 1, 1970
DATE AND TIME (DT) From January 1, 1970
2) User—defined data type
User—defined data types include arrays, structures, enumerations, unions, aliases,

subsets, references, and pointers. In the programming software STEP AS, it can be applied

by right—clicking—add object—DUTTo add structure\enumeration\union\alias 4 custom data

types.

a) array

grammar:

<Array_Name> : ARRAY[<Il1>..<ull>,<I12>..<ul2>,<I13>..<ul3>] OF <elem.Type>

111, I12, 113 define the lower limit of the area, ull, ul2, ul3 define the upper limit,

the value must be an integer, and elem. Type is the data type of each array element.

initialization and example

Card game: ARRAY
arrl : ARRAY [1.

.5] OF INT

[1..13,1..4]

OF INT;

Ha [112131415];
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arr2 : ARRAY [1..2,3..4] OF INT := [1,3(7)]; (* array value 1,7,7,7%)

arr3 : ARRAY [1..2,2..3,3..4] OF INT := [2(0),4(4),2,3]; (* array 0,0,4,4, 4,4,2,3%)
arrl : ARRAY [1..10] OF INT := [1,2]; (* array 1s partially initialized, no elements are
initialized to default wvalue 0%*)

Array structure initialization example

Structure definition:
TYPE STRUCT1
STRUCT
pl : INT;
p2 : INT;
p3 : DWORD;
END_ STRUCT
END_TYPE

Array structure initialization:
arrl : ARRAY[1..3] OF STRUCT1 :=
[(pl:=1,p2:=10,p3:=4723), (pl:=2,p2:=0,p3:=299), (pl:=14,p2:=5,p3:=112 )1];

Access union element syntax:
<Array-Name>[Index1,Index2].

Example:

| Card game[9, 2]

b) structure
grammar:

TYPE <structurename> | EXTENDS DUTTYPE:
STRUCT

<declaration of variables 1>

<declaration of variables n>
END_STRUCT

END_TYPE

{structurename> is a type that can be used as a data type. EXTENDS DUTTYPE is optional,
indicating that the members of DUTTYPE are inherited, and the members of DUTTYPE can be
accessed through the structurename type variable. Here DUTTYPE can be a struct type, a

union type or an alias.

initialization and example

Polygonline type structure definition:
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initialization:

Access structure element syntax:
<structurename>.<variable>

Example :

c) enumerate
An enumeration type is composed of several strings of constants, which are called

enumeration type values.

grammar:
TYPE <identifier>:
(<enum_0> ,<enum_1>, ...,<enum_n>) | <base data type>;

END_TYPE

identifier: custom enumeration type. enum n: The constant value corresponding to the
enumeration type. Each constant can declare its corresponding value. If it is not declared,
the default value is used. base data type The corresponding data type of the enumeration
constant, which can be omitted, and the default value is an integer.

initialization and example
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END_FOR;

d) joint
grammar:
TYPE <unionname>:

UNION
<declaration of variables 1>...<declaration of variables n>
END_UNION
END_TYPE

{unionname> is a type and can be used as a data type. All variables in the union have
the same storage location, and the size of the space allocated for the variable of the
union type is the size allocated by the variable that occupies the largest space in it

Example:

TYPE unionl:
UNION
a : LREAL;
b : LINT;
END UNION
END TYPE

Access array element syntax:
<unionname>.<variable>

Example:

| unionl.a

e) alias
A data type is represented by an alias.

grammar:
TYPE <aliasname>:basetype END_TYPE

aliasname is the alias type name, used as the data type. basetype can be a standard data
type or a user—defined data type.

Example:

TYPE
aliasl : ARRAY[0..200] of byte;
END TYPE

The initialization and access methods are consistent with their corresponding basic

types
f) Subset
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The subset data type is a subset of the basic data type defined by it. You can add a subset
type by adding DUT, or you can directly declare a variable as the subset type.

DUT object syntax:
TYPE <name> :

<Inttype> (<ug>..<og>)
END_TYPE;

Name : valid IEC identifier

Inttype: is the data type SINT, USINT, INT, UINT, DINT, UDINT, BYTE, WORD, DWORD (LINT,

ULINT,

one of LWORD).

Ug : is a constant that must conform to the lower bound range corresponding to the base
type. The lower bound itself is contained within this range within.

Og : is a constant that must conform to the upper bound range corresponding to the base
type. The upper bound itself is contained within this range within.

Example of DUT object declaration:

TYPE
SubInt : INT (-4095..40095);
END TYPE
Variable direct declaration example
VAR

i : INT (-4095..4095);
ui : UINT (0..10000);
END VAR

g) quote
A reference is an alias for an object, and manipulating the reference is like manipulating
the object.

grammar :
<identifier> : REFERENCE TO <data type>

identifier: reference identifier. data type: The data type of the referenced object
Example and initialization:

ref_int : REFERENCE TO INT;

a : INT;

b : INT;

ref int REF= a; (* ref int refers to a *)
ref int := 12; (* a value is 12 *)

b := ref int * 2; (* b value is 24 *)

ref int REF= b; (* ref int reference b *)
ref int := a / 2; (* b value is 6 *)

» The BIT type cannot be referenced, that is, the definition of ref1:REFERENCE TO BIT is not allowed

h) pointer
The pointer holds the address of an object, and the pointer can point to any data type
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(except the BIT type)

grammar :
<identifier>: POINTER TO <data type>;

identifier: pointer identifier. data type: The data type pointed to by the pointer.
Pointers are manipulated through address operators. Address operators include ADR (get
variable address) and A (value corresponding to variable address)

Example and initialization

VAR

pt:POINTER TO INT; (* declares pointer pt to type INT*)

var intl:INT := 5;

var int2:INT;
END VAR
pt := ADR(var_ intl); (* address of variable varintl is assigned to pointer pt
*)
var _int2:= pt”"; (* Get the value corresponding to the pointer through the
~ address operator*)
pt”:=33; (* Assign value to the variable var intl corresponding to
the pointer*)

@ initial value

The default value of variable initialization is 0, and the user can add a custom initialization
value through the assignment operator ”:=" when the variable is declared. The initialization
value is a valid ST expression. ST expressions are composed of operators, operands, and
assignment expressions. Operators mainly include addition (+), subtraction (-),
multiplication (%), division (/), etc.:; operands mainly refer to constants, variables and
Function:; assignment expression refers to the assignment operator “:=" to a variable in an
ST expression. Therefore, initialization can be a constant, variable or function, just make
sure that the variable used is already initialized

Example:
VAR
varl : INT := 12; (* Integer variable initial value 12%*)
x : INT := 13 + 8; (* constant expression defines initial wvalue*)
y : INT := x + fun(4); (* initial value contains function call*)
z : POINTER TO INT := ADR(y); (* pointer is initialized by address function ADR*)
END VAR

» The global variable list (GVL) is generally initialized before the definition of the POU local variables;
»  When the pointer is initialized at the time of definition, if the default is modified online, the pointer will
not be initialized (the pointer still points to the variable before the online modification)

4.2.2. Variable types

The main variable types include: local variables (VAR), input variables (VAR INPUT),
output variables (VAR OUT), input and output variables (VAR IN OUT), global variables
(VAR _GLOBAL), temporary variables (VAR TEMP), static variables (VAR STAT) and configuration
variable (VAR CONFIG).

Variable type declaration syntax:
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<type_key> | attribute_key
variablel;

variable2;

END_VAR

type key: Type keyword, including VAR (local variable), VAR INPUT (input variable),
VAR OUTPUT (output variable), VAR IN OUT (input and output variable), VAR GLOBAL (global
variable), VAR TEMP (temporary variable), VAR STAT (static variable), VAR CONFIG
(configuration variable).

atribute key: attribute keywords, including RETAIN, PERSISTENT, CONSTANT, used to clarify
the scope of variables. The attribute keywords are described in detail below.

€@ RETAINvariable (reserved variable)

The RETAIN variable can continue to retain the original value after the PLC is powered
off and restarted or warmly reset. RETAIN variables are stored in a specific RETAIN storage
area. A practical example would be a counter on a production machine; after a power failure,
it will recount where it left off

Example
Define the RETAIN variable in the program:

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

» If the RETAIN variable is declared in the program, only this RETAIN variable is saved in the RETAIN
storage area;

» If a RETAIN variable is declared in a function block, the entire function example data will be saved in the
RETAIN storage area, but only this RETAIN variable is treated as a reserved variable;

» If a RETAIN variable is declared in a function, this variable declaration has no effect.

€@ PERSISTENT variable (permanent variable)

The definition of VAR PERSISTENT is always the same as the definition of VAR PERSISTENT
RETAIN or VAR RETAIN PERSISTENT, which means that permanent variables have cold-reset
retention and program download in addition to the characteristics of RETAIN variables
(power—down retention and warm-reset retention). Reserved value properties. Persistent
variables are only initialized when the initial value is reset. An example of a common
permanent variable is a program runtime counter that can continue to count after a power
failure and continue to count after the program is re—downloaded

Example
Example of permanent variable table:



VY& programming basicsP151/262

VAR GLOBAL PERSISTENT RETAIN
iVarPersl : DINT;

bVarPers : BOOL; // Add the permanent variable instance path to the right-click
menu of the permanent variable table editor

PLC PRG.PERS: INT; (*Persistent variable PERS defined in the PLC PRG program *)
END VAR

» An application has only one permanent variable table, and the permanent variable table can only be
added by right-clicking the application - adding object - permanent variable.

»  You can add permanent variables in the program through the PERSISTENT property, and then in the
permanent variable editor, through the right-click menu - add all instance paths, add all the permanent
variables in the program to the permanent variable table.

The following table lists whether a variable retains its original value or is initialized
after a reset, power failure, etc.

X := keep original value — := value is initialized

VAR PERSITENT or VAR PERSITENT

action Lo fa e RETAIN or VAR RETAIN PERSITENT

power down -

warm reset -

cold reset - -

Initial value
reset

Program
download

online

modification

illustrate:

1) RETAIN variables and PERSISTENT variables are reserved variables, and they are reserved
in the same reserved variable area of the programming system.

2) Direct variables mapped to %M addresses can be declared as reserved variables, while

direct variables mapped to %I and %Q A variable cannot be declared as a reserved

variable. (Reserved variables cannot be declared as direct variables when automatically

declared, So the %M direct variable can only be entered manually).

@ local variable
The variables between VAR and END VAR inside the POU are local variables and cannot be
accessed externally.

Assignment format:

local variable := value
Example
VAR
iLocl:INT; (* local variable¥*)
END VAR

® input variable
The variables between VAR INPUT and END VAR in the POU are all input variables, which
can be assigned values at the calling position.
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POU call format:

local variable := caller input value
Example
VAR_INPUT
iInl:INT; (*input variable*)
END VAR

» Input variables can also be modified within the POU, even if the CONSTANT attribute is added

® output variable
The variables between VAR OUTPUT and END VAR inside the POU are output variables. Output
variables can be returned to the caller when called, and the caller can do further processing.

POU call format:
output variable => caller match type variable

Example

VAR OUTPUT
iOutl:INT; (* output variable*)
END VAR

»  For functions (FUNCTION) and methods (METHOD) in addition to the return value, there can be
additional output variables, but the caller must be assigned to receive variables at the time of the call.
For example fun(iln1 := 1, iln2 := 2, iOutl =>ilocl, iOut2 => ilLoc2);

»  For function blocks, the function block output variable can be assigned to the caller after the call.

@ 1input and output variables

The variables between VAR IN OUT and END VAR inside the POU are input and output variables.
Input and output variables can not only be passed into the called POU, but also can be modified
inside the called POU. The variable that is actually passed to the called POU is a reference
to the caller’s variable.

Example

VAR _IN OUT
1iInOutl:INT; (*input/output variable*)
END VAR

» Because the variable passed to the called POU is the reference of the caller variable, the input and
output variables in the function block instance cannot be directly accessed, that s,
<FBinstance><InOutVariable> cannot be used directly, because the input variable is already the caller
variable. citations, which have changed;

» Input and output variables cannot be constants and direct variables of Bit type (eg xBit0 AT %I2.0:BOOL).
If you need to declare input and output constants, you can add the CONSTANT attribute (VAR_IN_OUT
CONSTANT). If you need a direct variable of Bit type, you need to add an intermediate variable as an
input and output variable, and then assign the value of the intermediate variable to the direct variable of
Bit type.

Examples of direct variables of type Bit:

| vAR_GLOBAL
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Input and output constants (VAR IN OUT CONSTANT) can only be read but not written, and
input variables can be modified in the current version, even if constant attributes are added,
so input and output constants can be used to make variable attributes unmodifiable.

Example of input and output constants:

® global variable
Variables defined between VAR _GLOBAL and END VAR are global variables. General variables,
constants, and reserved variables can be declared as global variables.
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existSTEP ASIn the programming software, you can right—click Apply > Add Object>Add global
variable tableto add the global variable table, and then add the global variable in the global
variable table.

Example

VAR GLOBAL
iGlobVarl:INT; (* global variable¥*)
END VAR

» Ifalocal variable has the same name as a global variable, when the variable name is directly operated, it
means that the operation is a local variable. You can add the global scope operator (.) before the
variable name to operate the global variable, such as .iGlobVarl;

»  Global variables are always initialized before local variables.

® Temporary variables
Variables defined between VAR TEMP and END VAR are temporary variables that are
initialized on each call.

Example:

VAR TEMP
iTempl:INT; (*temporary variable¥*)
END VAR

» Temporary variables can only be declared in programs and function blocks;
»  Temporary variables can only be used in the declared program or function block.

@ static variable

Variables defined between VAR STAT and END VAR are static variables. Static variables
are initialized on the first call and after each call

After this POU, the variable value remains

Example:

VAR STAT
iStatl:INT; (* static variable*)
END_ VAR

»  Static variables can only be declared in function blocks, functions and methods, not in programs;
»  Static variables can only be used within declared POUSs.

configuration variable
Variables defined between VAR CONFIG and END VAR are configuration variables

Configuration variables are direct variables, generally mapped to indeterminate address
direct variables defined by function blocks. A variable with an indeterminate address can
be defined in the function block. The address of this variable is represented by “*” to
represent an indeterminate address (any address), and then a configuration variable table
(by adding a global variable table) is added to put all The indeterminate address variables
in the function block instance are added to the configuration variable table, and all
indeterminate addresses are clarified in this variable table, so that the indeterminate
address variables in all function blocks can be managed centrally.
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Function block undefined address variable definition syntax:
<identifier> AT %<I|Q|M>* : <data type>

The final determination of the address is done 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 1/0-variables are defined here, a local input variable (%I*) and a local output
variable (%Q%).
Then add the “Global Variable List” object (GVL). Enter the specific address of the instance
variable declaration between the keywords VAR _CONFIG and END VAR, where the instance variable
refers to the complete instance path including the POU, and the specific address corresponds
to the undefined specified address in the function block (%I%, %Q%), In addition, the data
type must be consistent with the declaration of the function block.

Configuration variable definition syntax:
<instance vatiable path> AT %<I|Q|M><location> : <data type>;

Example

PROGRAM PLC PRG

VAR
locioVarl: locio;
locioVar2: locio;

END VAR

VAR CONFIG (*correct variable conflguratlon table*)
PLC PRG.locioVarl.xLocIn AT %IX1.0 : BOOL;
PLC_PRG locioVarl.xLocOut AT $0X0.0 : BOOL;
PLC PRG.locioVar2.xLocIn AT %IX1.0 : BOOL;
PLC PRG.locioVar2.xLocOut AT $QX0.3 : BOOL;

END VAR

»  Generally, there is no need to configure variables, because for I/Q address input/output, variables can be
mapped to I/Q addresses through the input assistant (or directly input instance variable path) in the I/0
mapping interface of the corresponding module;

»  Configuration variables are generally mapped to indeterminate address variables in function blocks, and
it can also map indeterminate address variables in programs;

» If there are only indeterminate address variables or only configuration variables, an error will be
reported during compilation. The two are used together.

4.3. constant

In PLC programming, some parameters with constant values will be used, such as timer
time, conversion ratio, etc. These parameters with constant values are called constants.

Constant declaration syntax:



ZVUZE  programming basicsP156/262

VAR CONSTANT

{identifier>:<type> := <initialization>;

END_VAR

Example:

END VAR

VAR CONSTANT
c_iConl:INT:=12;

STEP ASSupports constants of multiple data types, common constants include boolean, integer,

time, string,

etc.

The specific constants are shown in the following table:

type

describe

Example

boolean type

There are two values TRUE and FALSE (1 and
0 can also be used), 1 equals TRUE, 0 equals FALSE

TRUE, FALSE, 1, 0

Similar to the Boolean type, it can only be used

BIT type in a structure (occupancy bits) or a function | TRUE, FALSE, 1, 0
block (map the direct address of the BOOL type)
The value of an integer constant can be binary, .
. . . decimal : 66
decimal, octal, and hexadecimal. If the integer .
. . . binary : 2#101
. value is not a decimal value, it can be
integer ted by “base” plus the sien “#” bof Octal : 8#72
represented by “base” plus the sign efore Hexadecimal: 1643A

the integer value. 10 to 15 in decimal are A to

F in hexadecimal

Type constants: INT#22, BYTE#204

floating point

Floating point constants are represented by

tvoe decimal fractions and exponents, following 7.4, 2.3e+9, REAL#3.12
yp standard scientific notation format
ASCIT string constants are between two single
quotes and can contain spaces and special
. $ as an escape character Example:
characters. One character is represented by one |, R
$30°: 0, character 0, ASCII
byte, only ASCII characters are supported .
. character corresponding to
(Chinese characters are not supported). The hexadecimal 30
. . . exadecima
ASCIIstring default maximum length is 80 characters. If the

maximum length is exceeded, it will be removed
You can declare the maximum length of characters,
such as str:STRING(35):="This is a String ;
String functions
characters.

support a maximum of 255

$$: §, dollar character

$’ :” apostrophe

UNICODE string

The UNICODE string constant is between two double
quotation marks, and one character stands for two
bytes. Only UNICODE characters are supported
(Chinese characters are supported). The default
maximum length is 80 characters. If the maximum
length is exceeded, it will be removed. You can
declare the maximum length of characters, such
as wstr:WSTRING(35) :=” This is a WString” ;

“Unicode string”

Time constants are generally used to manipulate
time, consisting of ”“T#” (or ”"t#”) plus “time

time value”. The unit of time value includes days (d), | T#12h34ml15s;
hours (h), minutes (m), seconds ( s) and
milliseconds (ms)

time The time range of one day, syntax: TODH# time | TOD#15:36:30. 123
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type describe Example

value.

date Since January 1, 1970, syntax: d# date. D#2015-02-12

Date constants and time constants are combined
date time into date constant constants, starting from | DT#2004-03-29-11:00:00
January 1, 1970, syntax: dt# date.

»  Except for BOOL, BIT and string types, other types can use the keyword # constant value to represent a
type constant
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B HE Programming language

5.1. Introduction to programming languages supported
by STEP AS

The programming background supports a total of 6 PLC programming languages:
a) Ladder Logic Diagram(LD)Ladder Logic Diagram
b) Function Block Diagramm(FBD)function block diagram
c) Structured Text (ST)structured text
d) Instruction list (IL)instruction list
e) Sequential Function Chart (SFC)Sequential Function Chart
f) Continuous Function Chart (CFC)Continuous function diagram

Among them, LD, FBD, ST, SFC, IL are based on the IEC 61131-3 standard, and CFC is an extension
of the IEC 61131-3 standard.

No matter which language the user chooses, the basic editing method in the programming
interface is universal, which brings great convenience to programming.

Support commonWindowsText editor features such as support for “copy” (Ctr1+C) “paste” (Ctrl+V)
and “delete” (Del) and other shortcut keys;

Support standardWindowssuperior<Ctrl>, <Shift>Press the button to make multiple selections;

Support function keys<F2>Start the input assistant, and the system provides corresponding
input prompts or choices according to the specific environment

» FBD and IL are temporarily not supported by default. For details on SFC and CFC, please refer to the help
document.

5.2. Structured Text Language (ST)

Structured text is a textual high—level language similar to PASCAL and C. Program code
consists of instructions, and instructions consist of keywords and expressions. Unlike the
IL language, ST statement loops can contain numerous statements, allowing the development
of complex structures

E.g:

IF Value < 7 THEN
WHILE Value < 8 DO
Value := value +1;
END WHILE;
END IF;

5.2.1. Expressions

An expression is a structure that, when evaluated, can be used in an instruction.
Expressions consist of operators and operands. An operand can be a constant, variable,
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function call or other expression.
E. g:
constants, for example:20, t#20s, 22231 test’
variables, for example:iVar, Varl[2, 3]
Function call, the value is the return value of the call, for example:Funl(l,2,4)
Other expressions:10+3, varl OR var2, (x+y)/z, iVarl:=iVar2+22
Evaluation of expressions evaluates operands by operator, in an order defined by specific
operator precedence. The operator with the highest precedence in the expression shall be
evaluated first, followed by the next lower precedence operator, etc., in order from highest
to lowest. Operators with equal precedence shall be performed in the left-to-right order as
written in the expression.

example:
If A, B, C, and D are of type INT and have values 1, 2, 3, 4, respectively, then
A+BC*ABS (D) should be equal to -9, and (A+BC)*ABS(D) should be equal to O.

When an operator has two operands, the leftmost operand should be evaluated first. For
example, in the expression SIN(A)*COS(B), the expression SIN(A) should be evaluated first,
then COS(B), and finally the product.

The following table documents the operators of ST language:

operate symbol priority
brackets (expression) Highest
function call function name (parameter list, separated by commas)
exponentiation EXPT
Negative value -
make up NOT
take *
remove /
remainder MOD
add +
reduce -
Compare {0, <E, 0=
equal =
not equal to <>
logical and AND
logical XOR XOR
logical or OR lowest

5.2.2.ST instruction

The entire ST program consists of instructions, which are separated by semicolons ”;”. These

instructions consist of keywords and expressions. The ST instructions are as follows:

keywords illustrate Example
.=, 5=, R= assign, set, reset A:=B; C:=SIN(X); bl R=condl
Function block calls and

CMD TMR (IN:=%IX5, PT:=300) ; A:=CMD TRM. Q
outputs

Return (exit the current

RETURN POU)
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D:=B*B;

IF D<0.0 THEN
C:=A;

ELSIF D=0.0 THEN
C:=B;

ELSE
C:=D;

END TF;

IF choose

CASE INT1 OF
1:

BOOL1 := TRUE;

CASE multiple selection BOOL2 :
ELSE
BOOL1 :
BOOL2 :
END CASE;

TRUE;

FALSE;
FALSE;

J:=101
FOR I:=1 TO 100 BY 2 DO
IF ARR[I] = 70 THEN
FOR FOR loop J:=1;
EXIT
END_IF;
END_FOR;

J:=1;

WHILE J<100 AND ARR[J1<>70 DO
J:=J+2;

END WHILE

WHILE WHILE loop

Ji=1;

REPEAT

REPEAT REPEAT loop J:=J+2;

UNTIL J=101 OR ARR[J]=70
END REPEAT

EXIT exit the loop EXIT;

CONTINUE Continue the loop for the CONTINUE

next execution

. '.:’+ .
TP Jump label: i:=i+1;

JMP label
empty statement ;

(1) assignment instruction

The assignment instruction is used for variable assignment, that is, the left side of
the assignment keyword is the variable, and the right side is the value to be assigned, which
is assigned through the assignment keyword.

E.g:
Varl := Var2 * 10;

After completing the execution, Varl is 10 times the value of Var2. The assignment keywords
include three kinds of 7:=", ”S=", and "R=".
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» 7:="For general assignment, the rvalue is directly assigned to the lvalue, and the lvalue
and the rvalue are equal.
» 7"S="Assigns a value to set, indicating that if the rvalue isTRUE, the lvalue variable
becomesTRUE (set) until calledR=early order
Initiate.
» “R="Assigns an assignment to reset, indicating that if the rvalue isTRUE, the lvalue
variable becomesFALSE (reset). for resetS=command set
bit variable.

Once b is TRUE, a remains TRUE, even after b becomes FALSE.
(2) function block call

grammar :
<FB instance name)>(FB input variable:=<value or variable>|, <more FB input
variable:=<{value or variable)]|...

More FB input variables. In the example below, a delay function block (TON) is called
and parameters IN and PT are assigned. Then the result variable Q is assigned to variable
A. The delay FB is instantiated with “TMR:TON”.

Example:
<FB instance name>, <FB variable>:
TMR (IN := X0, PT := T#300ms) ;
A:=TMR.Q;

(3) RETURN instruction
The RETURN instruction means to leave this POU when the precondition is TRUE.

grammar:
RETURN;

Example:

IF b=TRUE THEN
RETURN;

END IF;

a:=a+l;

If b is TRUE, the statement “a:=a+1;” will not be executed and the POU will be returned
immediately.

(4) 1IF instruction
Through the IF keyword, the execution condition can be judged, and the corresponding
instruction can be executed according to the execution condition.

grammar :
IF <boolean expressionl> THEN
<IF_instruction>
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{ELSIF <boolean expression2> THEN
<ELSIF_command 1>

ELSIF <Boolean expression n> THEN
<ELSIF command n>

ELSE
<ELSE_command>}

END _IF;

Parts inside { } are optional

If <boolean expressionl> is TRUE, then only <IF instruction> is executed, others are not
executed, otherwise, starting from <boolean expression2>, the Boolean conditional expressions
are evaluated one by one until one of the expressions evaluates to the value TRUE, then execute

the instruction corresponding to this expression, if no expression is TRUE,
instruction corresponding to <ELSE instruction>

execute the

Example:
IF temp <17 THEN
heating on := TRUE;
ELSE
heating on := FALSE;
END IF;

(5) CASE instruction

Using the CASE instruction, you can list locations according to a condition variable

according to its corresponding multiple values. the corresponding command.
variables can only be integers.

grammar :
CASE <Varl> OF
<valuel>:
{Instruction 1>
<value2>:
{Instruction 2>
<{value3, valued4, valueb>:
{Instruction 3>
<valueb .. valuel0>:
{Instruction4>

<value n>:
{Instruction n>
ELSE
<ELSE Instruction>
END CASE;

CASE instructions are processed according to the following flow:
if variable<Varl>value of<valuel>, So{Instruction I>will be executed.

Condition
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if{Varl>does not match any of the values, then<ELSE Instruction>be executed
If the same instruction is executed with several variable values, then these values
can be written one after the other, separated by commas, and thus executed together.
If the same instruction will be executed in a variable scope, you can write the initial
value and the end value, separated by two dots

Example:
CASE State OF
23
Varl := Varl + 1;
1..6:
Varl := Varl - 7;
7..20:
Varl := Varl + 5;
END_CASE

(6) FOR loop
With FOR loops, it is possible to write repetitive processing logic

grammar :
FOR <INT Var> := <INIT VALUE> TO <END VALUE> {BY <Step size>} DO
{instructions>
END_FOR;

Parts within {} are optional.

INT Var is a counter, which is an integer type. As long as the counter <INT Var> is not
greater than <END VALUE>, <Instructions> will be executed. Check the condition first before
executing <Instructions>, if <INIT VALUE> is greater than <END VALUE>, <instructions> will
not be executed

When <Instructions> is executed once, <INT Var> automatically increases <Step size>
{Step size> can be any integer value. If this parameter is not written, the default value
is 1. The 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;

Assuming the default value of Varl is 2, after the FOR loop, its value is 32.

(7) WHILE loop

The WHILE loop can be used as a loop processing like the FOR loop, but unlike the FOR
loop, the loop condition can be any Boolean expression. Once the loop condition is met, the
loop executes, otherwise it exits the loop.

grammar :
WHILE <boolean expression> DO
{instructions>
END WHILE;
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When the value of <Boolean expression> is TRUE, the <{Instructions> instruction starts
to execute until the value of <Boolean expression> is FALSE. <Boolean expression> is FALSE
the first time, then <Instructions> will never be executed. If <Boolean expression> will never
be FALSE, then <Instructions> will be executed repeatedly, which is called an infinite loop.
Make sure not to have an infinite loop when programming.

Example:

WHILE Counter<>0 DO
Varl:= Varl*2;
Counter := Counter-1;

END WHILE

In a sense, WHILE and REPEAT loops are more powerful than FOR loops because there is no
need to count the number of loops before executing the loop. Therefore, in some cases, both
the WHILE loop and the REPEAT loop are sufficient. However, a FOR loop is better if the number

of loops is known.

(8) REPEAT loop
A REPEAT loop is different from a WHILE loop because the loop condition is checked after

the loop instruction is executed. This means that the loop executes at least once, regardless

of the loop condition value.

grammar :
REPEAT
{instructions>
UNTIL <Boolean expression>
END_REPEAT;

The execution logic is: <Instructions> is executed until the value of <Boolean expression>
is TRUE. If <Boolean expression> evaluates to TRUE the first time, then <Instructions> is
executed only once. If the value of <Boolean expression> is never TRUE, then <Instructions>
will be executed forever, resulting in an 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 to end the current loop

early and restart the next loop.

Example:

FOR Counter:=1 TO 5 BY DO
INT1:=INT1/2;
IF INT1=0 THEN

CONTINUE; (*provides division by zero*)
END TF;
Var:=Varl/INT1; (*executed, if INT1 is not 0%*)

END_FOR;
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|Erg:=Varl;

(10) EXIT statement

EXIT is used in FORWHILE or REPEAT loops, to end the loop, regardless of other aborting
conditions.

(11) JMP statement

The JMP instruction is used to perform an unconditional jump to a program marked by a
jump label line.

grammar:
<{label>:

JMP <label>;
<{label> The label name is at the beginning of the program line, and the JMP instruction

must have a jump target, which is a predefined label. After reaching the JMP instruction,
the program will jump to the specified label to start execution.

Example:
aaa :=0;
_labelll:aaa:=aaatl;
(*instructions*)
IF (aaa < 10) THEN
JMP labell;
END IF;

The variable aaa is initially 0, as long as it is less than 10, the program will jump
to labell and re—execute, so it will affect the repeated execution of the program between
the JMP instruction and the label.

Such functionality can also be implemented with a WHILE or REPEAT loop. Jump instructions
should generally be used sparingly because they reduce code readability.

(12) Notes

There are two ways to write comments in structured text

use” (*” start”#*)” Finish. This allows comments to be commented across lines. E.g: ” (*This
is a comment.*)”

Single-line comments, use ”//”Begins a comment until the end of the line. E.g: ”// This
is a comment.”

Comments can be anywhere in the declaration or implementation section of the ST editor.
Nesting of comments: Comments can be placed inside other comments

Example:

(*
a:=inst.out; (*to be checked¥*)
b:=b+1;

*)
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5.3. Ladder Logic Diagram (LD)

5.3.1. Overview

Ladder diagram is a graphical programming language, similar to the structure of circuit
diagram. A ladder diagram consists of a series of networks (also called sections, hereinafter
collectively referred to as “networks”), each starting with a vertical line (power rail, energy
flow line) on the left. A network consists of contacts, coils, optional POU (function, function

blocks, programs), jumps, labels, and connecting lines

The bus on the left side of the network is an energy flow line, and its state is always
TRUE. After the bus, elements such as contacts, operation blocks, and coils will be connected.
Boolean variables are assigned to each contact. If the value of the variable is TRUE, which
is equivalent to the switch being closed, the condition is passed from left to right along
the connection line, otherwise the switch is open. The coil on the right side of the network
receives an “ON” or “OFF” signal from the left side, and the corresponding TRUE or FALSE is
written to the Boolean variable associated with the coil. The ladder diagram editing interface
is as shown below.

'_::':;..l_:'.' f,"-\.l i =NE
i1 BN A I FHHEMEThEE

»  Description: 1 - Variable definition area; 2 - Ladder diagram programming area 3 - Toolbox

The main elements of the ladder diagram include contacts, coils, operation blocks,
branches, comments, etc. Add these elements to the network by inserting, dragging, scribing,
copying and pasting to form a ladder diagram to execute logic. The font, operand and comment
display of the ladder diagram interface can be set through [Tools>Options>FBD/LD Editor].

The ladder diagram supports online debugging functions such as monitoring, writing values,
forcing values, and breakpoints

Description of branches: branches are divided into closed and non—closed ones, closed
ones are called parallel branches, and non—closed ones are called branches directly.

5.3.2. Ladder Diagram Elements

Ladder diagram elements include networks, contacts, coils, operation blocks, execution
blocks, branches, jumps, labels, and returns.

Contact, coil, operation block input and output are associated with operands, operands
can be variables, constants (TRUE, FALSE, 1, 2, etc.), addresses, see the variable definition
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for details.
The LD element is located in the toolbox (menu command [View>Toolbox]), as shown in the
following figure. Inaddition to the general elements, ladder diagram elements and IEC standard
operators (such as Boolean operators and mathematical operators), the toolbox also includes
function blocks and POUs defined in the current program.
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+ HEEE

+ POUs

1 network
Icon - i

A ladder diagram consists of a series of networks within which all other ladder elements
are located. Each network is indicated by the network sequence number on the left. Networks
can insert titles (summary descriptions of networks) and network notes (more detailed
descriptions of networks) through the menu [Tools > Options >FBD/LDeditor>conventional] to
enable the display of network title and network comment content.

Selecting a net inserts a label, located below the net title and net comment, as jump
targets.

The network can be enabled or disabled through the menu command [Switch Network Annotation
Status].

There is an area between the network serial number and the network content called the
network decoration area, which is used to display the breakpoint mark and bookmark location.
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2 contacts
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1k
Icon -

Contacts are divided into normally open contacts and normally closed contacts. The contact
transmits ON (TRUE) and OFF (FALSE) values, the contact is a BOOL variable, if the variable
value is TRUE, the normally open contact transmits ON (TRUE) to the right, otherwise it
transmits OFF (FALSE), the normally closed contact Passing the value is the opposite

The contact can add the function of delay signal, select the right-click menu command
[Edge Detection] of the contact, you can Turn the contact into a rising edge trigger
contact (when the variable value of the contact changes from FALSE to TRUE, the contact will
pass to the right) or a falling edge trigger contact (when the variable value changes from
TRUE to FALSE, the contact will pass on to the right)

3 coils

Ty
Icon -

The coil is at the end of the network. The result of the logic operation on the left is
assigned to the coil variable. Coil variables can only be BOOL type, TRUE means (ON), FALSE
means (OFF). Coils only support up or down insertion of parallel coils

Coils are divided into coils, inversion coils, set coils, and reset coils. You can switch
between the 4 coil types through right-click menu commands or shortcut keys

coil : The result of the logic operation on the left is directly assigned to the coil
variable.

Invert coil: Invert the result of the logical operation on the left and assign it to the
coil variable

Set Coil: If the status value on the left side of the coil isON(TRUE), then set the value

of the coil variable toON(TRUE), and a

remain in this state until the next time the variable is reset by the reset
coil toOFF (false).
Reset Coil: Reset the set coil.

4 operation blocks

Icon -

Operation blocks can be operators, functions, function blocks, programs, actions, and
methods. If it is a function block type, an edit box will be added above the operation block
box to display the function block instance.

An operation block contains at least one input and one output. The operation block mainly
consists of the following figure:



ZHFH.EE  Programming languageP169/262

TON_3 — =W

TON - EH AN
L @ q— E Y
iE 5 ek ——p —|PT ET [
P Tl

Operation blocks are divided into ordinary operation blocks and En/Eno operation blocks.

EN/ENOType operation block: In addition to including the input and output of the operation
block itself, it also addsENinput andENOoutput. EN/ENOThe execution logic of the operation
block is: whenENforTRUEWhen the operation block logic is executed, after the execution is
completedENOforTRUE, i fENforFALSE, do not execute the operation block, ENOforFALSE.
Notice:EN/ENOOperate block input wires can only be connected inENpin, output wiring can only
be connected atENOpin.

Operation block input and output pins:BOOLType input pins can add inversion, rising edge,
and falling edge signals. The output connection pin of the operation block can add a negation
signal.

Multi-input wiring operation block: As the name implies, there are multiple inputs and
multiple inputs are connected to the energy flow line. The following figure shows amulti—input
wiring operation block with two inputs connected. Since the multi-input wired operation block
has multiple connections and power lines connected, the multi-input wired operation block
can no longer be in parallel branches, and can only be in the first branch.

MC Power 1

MC_Power
= Mg Status
bRegulatorRealState —

o : bDriveStartRealState —
_£ [r—-EﬂﬂbE Busy

i Error}
x3
ErrorlD

T TT

—] | bRegulatorOn

—{bDrive 5_1.;(1

5 Execute block
L7

Icon -

An execution block is a block in which an inline ST can be inserted, and an ST statement can
be edited in the block. The execution block can be enlarged or reduced, the maximum is 1000%400.

6 branches

Icon - T

The branches form a non-closed parallel logic.

7 Label

o
Icon -
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The label indicates the jump position, which is located at the head of the network, and jumps
to the label position through the jump element. The jump label is a string, and the naming
rules for symbol identifiers are required.

8 Jump

Icon -

When the input to the left of the jump element is TRUE, the jump to the specified label position
is executed. The jump element is on the far right of the network.

9 Back

“IRET
Icon -

When the input to the left of the return element is TRUE, the current program immediately
exits execution. The returned element is at the far right of the network.

5.3.3.LD General Settings

The editor options are opened via the menu command [Tools > Options > FBD, LD and IL Editors].
It is divided into five tab settings: General/FBD/LD/IL/Print. This section mainly explains
the general setting interface as shown in the figure:
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view

Insert Network Title: If this option is activated, each network in the ladder diagram
can insert and edit the title. If a title has been inserted, a row will be added to the top
of the current network to display the title. If there is no title, the title row will not
be displayed. Inserting a title is done via a menu command

Show Net Comments: If this option is activated, the net comments can be edited for each
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net in the ladder diagram. If a net comment is added, add a 1ine under the net title to display
the net comment. If the net comment does not exist, no blank line will be generated to display
the net comment. Editing web annotations is done via menu commands.

Display function block icons—If this option is activated, if the operation block defines
an icon, the operation An icon is displayed in the middle of the block. Standard operators
(such asADD, SUB) and function blocks such asTON, TOF) have defined icons, user—defined
functions, function blocks or programs can add pictures by right—clicking [Object >
Properties > Bitmap > Click here to select the bitmap related to the project] to form the
operation block icon.

Show Operand Comments: If this option is activated, operand comments can be edited and
displayed on each operand in the ladder interface. Operand is a programming concept, such
as variables, constants, addresses are operands. Since variables such as constants or
addresses are not necessarily used in ladder diagrams, they can be annotated through operand
annotations. Editing operand comments is accomplished by selecting the operand string and
then right-clicking the menu.

Display variable comment: If this option is activated, the variable declaration comment
will be displayed on the variable in the ladder interface. Variable comments come from variable
declarations and cannot be edited

font

Click the sample text to pop up the editor font selection box to set the font of the ladder
diagram text. The default font is Microsoft Yahei, which uses a small five-point font. The
font range mainly includes operand characters and comments. Execute block fonts using text
editor fonts (ST text, variable declaration text).

action
placeholder for new operator : not implemented
Default empty pins when adding an operation block: If this option is activated, when a
new operation block is added, the input and output pins of the operation block use null
characters,
If this option is not activated, operation block inputs and
outputs  citation”???” character.
Operand fixed size setting : If this option is activated, operand fixed width, operand
annotation height and variable can be set
Annotation height.
As shown below:

= x
12 (ERIEERE, 41 (v b3 |5
BIEHSE, T 1 |5
BIFEEEESE, 1T(m): 1 |5
HSEESE, 1Tk 15

WETE BLiA

Operand width : Set the number of fixed characters of the operand, the default is 23;
Operand Comment Height: Set the number of lines of fixed height of the operand comment,
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defaul t10K;
Variable annotation height : Set the variable comment fixed height line number, defaultlOK;

5.3.4.LD menu commands

Menu commands Ladder diagram commands that can be executed through the right—-click menu or
the LD toolbar menu.

1 Plug in the network
Contains two menu commands: Insert Network Command and Insert Network (below). You can
insert a network by dragging “Network” in the toolbox.

Insert Network: Icon-— hot key:Ctrl + I, which means to insert an empty network above

the selected network.
Insert Network (below) : Icon4'ﬁi. hot key:Ctrl + T, which means insert an empty net below
the selected net

Command execution conditions: first select a network, and insert a new network above/below
the selected network.

2 Toggle network annotation status
In the commented state, the code of the entire network is invalid, the code will not be
executed, and the execution block cannot be edited

E

. e . .
icon— hot key:Ctrl + 0, which switches a network between the annotated state and the
non—annotated state.

Command execution condition: select network

3 Insert network header information

The network header mainly contains the network title, network comments and labels

The commands related to inserting net headers include inserting labels, editing net titles,
and editing net notes.

Edit Network Title: Icon*[;L, the title of the editor’ s choice network.
Command execution condition: select a network, and “display network title” is enabled
in the options

C
Editing Web Notes: Icon- , to edit the annotation for the selected network.
Command execution condition: select a network, and enable “Display Network Comments”
in the options

Insert Label: Tcon—E= , insert a jump label into the selection network as the jump
position of the jump element
Command execution condition: select network

4 Insert an operation block
Including insert operation block, insert empty operation block, insert operation block
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with EN/ENO, insert operation block with EN/ENO Empty Function Block and Insert Parallel
Operation Block (below) 5 menu commands for inserting operators, functions, function blocks
and programs. You can also drag the “operation block” or “with EN/ENO operation block” to
insert the operation block.

The first four commands are used to insert concatenated operation blocks, and the last command
is used to insert and select parallel operation blocks of elements.

Insert position:
1) Select the horizontal wire and insert an operation block at the horizontal wire.
2) Select the vertical wire (parallel brackets), and for the left bracket, insert
it into the wire on the left side of the bracket. If it is a right bracket, insert
it into the right side of the bracket.
3) Select an element and insert an operation block to the left of the selected element.

insert operation block :icon4'{} hot key:Ctrl + Bto pop up the input assistant to select
an operation block to be inserted.

Insert empty operation block: icon- & hot key:Ctrl + Shift + B, inserts an empty
operation block without popping up the input assistant.
Operand block types can be entered at Operand Block Type

insert tapeEN/ENOOperation block: icon*{} hot key:Ctrl + Shift + E, pop up the input
assistant to select an operation block to be inserted, this operation block hasEN/ENOinput
and output. bringEN/ENOoperation block, whenENforTRUEThe operation block is executed only
whenFALSEdoes not execute whenENOandENSame result

insert withEN/ENOThe function block of : insert an empty operation block, the input
assistant will not pop up, this operation block hasEN/ENOinput and output.

Insert Parallel Block (below): Inserts an empty block below the selected element.
Selection elements can be contacts, operation blocks.

5 Insert execution block

Insertexecutionblock:Ic0n<-ﬁﬁ, insert a series execution block at the current selection
position, or insert it by dragging the “execution block” in the toolbox.

1) Select the horizontal connection, and insert an execution block at the horizontal
connection;

2) The choice is vertical connection (parallel bracket), for the left bracket, insert
it to the left side of the bracket; for the right bracket, insert it to the right side of
the bracket;

3) Select an element and insert an operation block to the left of the selected element.

The execution block is a block that can edit the ST statement, one—key text area to edit;
the execution block only has EnEno input and output.

6 Insert input

Insert input: iconfﬂ'I Shortcut key: Ctrl +Q, to add input to the variable input operation
block.
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Variable input arithmetic blocks: ADD, +, MUL, *, SEL, AND, & OR, |, XOR, MAX, MIN, MUX.
Insertion position: When an input pin is selected, an input is added before the current
input pin; when an operation block is selected, the added input pin is at the last position.

7 Insert the coil

Contains three menu commands: Insert Coil, Insert Set Coil and Insert Reset Coil. You
can also insert coils by dragging the “"Coil”, ”“Set Coil” and “Reset Coil” elements in the
toolbox.

Command execution conditions: The selection position cannot be located in the parallel
branch, nor can it be located at the input position of the multi-input wiring operation block.

. 43 . .
Insert Coil: Icon hot key:Ctrl + Shift + A, output at the current position a
coil

Insert position:
1) Select the horizontal connection, insert a coil at the horizontal connection, and
the coil and connection are processed through non—closed branches.

{ 41 Ei
i it K3 d1I i}
{ k 1 | F 1

= £

2) The choice is vertical connection (parallel bracket), for the left bracket, insert
it to the left side of the bracket; if it is the right bracket, insert it to the right
side of the bracket.

H1 Xz
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3) Select the network and insert the new coil at the end.

3 _part B Dot _pat
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* BE-+HY

Li] # ki AOTL

4) If a coil, return or jump is selected, a new coil is inserted below the currently
selected element.
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The default variable of the inserted coil is “???”. You need to input the required variable
or constant. You can use the input assistant to directly select the input from the variable
list.

2 Insert Set Coil: Icon — , which means to insert a set coil at the current position.
Operation and the above ”Insert
Coil” is the same.

2 Insert reset coil: Icon - , indicating that a reset coil is inserted at the
current position. Operation and the above ”Insert
Coil” is the same.

8 Insert contacts

It includes four menu commands: Insert Contact, Insert Normally Closed Contact, Insert
Parallel Lower Contact, and Insert Parallel Upper Contact. You can also insert contacts by
dragging the “Contact” and “Normally Closed Contact” elements in the toolbox. point.

Insert Contact: Icon — % Shortcut key: Ctrl + K, which means to insert a normally open
contact in series before the current position.
Insert position:

1) Select the horizontal connection line and insert a contact at the horizontal
connection line;

2) Select the vertical connection (parallel bracket), for the left bracket, insert
it into the left side of the bracket; if it is the right bracket, insert it into
the bracket
Right;

3) Select a network, then the new contacts are inserted at the end;

4) Select the element, and the new contact is inserted to the left of the element.

The contact default variable name is ”"???”. Click on the text to enter the desired variable
or constant, and you can use the input assistant to select the input directly from the variable
list.

@ Inserting anormally closed contact: Icon — i , indicating that a normally closed
contact is inserted in series at the current position. Operation and the above
“Insert Contact” is the same.

Iy o .
€ Insert parallel lower contact: Icon - , shortcut key: Ctrl + R, which means
to insert a constant in parallel under the selected element
Open contacts. The selection element can be a contact or an operation block.

€ Inserting Parallel Upper Contacts: Icon - “1, shortcut key: Ctrl + P, which means
to insert a parallel on the selected element
Normally open contact. The operation method is the same as the above ”inserting
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the lower contact in parallel”
9 Insert branch

It includes three menu commands: insert branch, insert branch above, insert branch below,
or insert branch by dragging the “Branch” element in the toolbox. A branch is a non—closed
line, unlike a parallel branch.

2 Insert branch: icon . , shortcut key: Ctrl + Shift + V, which means to insert
a branch at the selected connection position.

2 Command execution conditions: The selection position cannot be located in the
parallel branch, nor can it be located at the input position of the multi—-input wiring
operation block.

Insert position:
1) Select the wire and insert a branch below the wire
2) Select contacts or coils to insert before selecting elements
3} Select the left bracket and insert it on the left side of the bracket; select the
right bracket and insert it on the right side of the bracket

As shown in the figure below, each selection position represents a branch.

ADD 0OR
— ar
ol . =
AND
& Dz
Di—
D3
OR
E1— =1
OR
CE— 21

i

2 Insert branch below: icon _# , which means to add a branch below the selected
branch.
L 4 Command execution condition: select branch connection.
2
2 Insert branch above: icon - 2 , which means to add a branch above the selected
branch. Only when branch connection is selected
can execute.
L 2 Command execution condition: select branch connection.
10 Jump and Return
Contains two menu commands: insert jump command and insert return. Jump and return belong
to the program execution sequence control commands. The normal program is executed
sequentially from top to bottom and from left to right according to the network sequence.
You can insert a jump element by dragging “Jump” in the toolbox or “return” in the toolbox
to insert a return element

Jump and return are the same as coils and must be on the far right, so the rules for inserting
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jumps and inserting returns are the same as those for inserting coils. For details, please
refer to the inserting coil commands

2 Insert Jump: Icon - * Shortcut key: Ctrl + L, which means to insert a jump element
and jump to the specified label position.
The jump location is the label in the network, that is to say, you can jump from
one network to another network. The jump can only be executed when the input
conditions before the jump are satisfied.

. . JRET . . . .
2 insert returns: icon — , which means inserting a return element. When the input
conditions are met, the current POU executes the return
back, back to the POU that called it

11 Negate

Icon - @ Shortcut key: Ctrl + N, negate operation block input, operation block output,
jump condition, return condition, contact value or coil.

The negation command can be executed in two places:
1) Inversion of elements: mainly contacts and coils. A slash (/) is added to the
contacts and coils after negation.

2) Connection inversion: mainly includes operation block input connection, operation
block output connection, coil input connection, jump input connection, and return input

connection. After inversion, a circle is added to the connection.

The inverse position is as shown below:

Lapellt

When the negation command is executed again, the negated state switches back.

12 Edge Detection

Icon‘*liShortcut key: Ctrl + E, which means to add edge trigger function to contact,
operation block input connection, coil input connection, jump element input connection, and
return element input connection.

The rising edge detection is equivalent to the R _TRIG function block, and the falling
edge is equivalent to the F TRIG function block.
Edge detect commands can be executed in two locations:
1) Contact edge detection: Select the contact to execute the edge detection command,

and the contact adds the edge detection function.ﬂpﬂlndicates rising edge;{INH
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Indicates a falling edge.

2) Added edge detection for connections: operation block input connection, coil input
connection, jump element input connection, return element input
Connect the line, execute the block edge detection command, add the extension

signal symbol to the connection line, and the rising edge detection symbol is 2 :

the falling edge detection symbol is ] . Only BOOL type input wiring can add edge
detection function.

13 Set/Reset

Icon<-4] Shortcut key: Ctrl + M, this command is used to increase the set or reset output
function. The set output is displayed as ”S” and the reset output is displayed as “R”. This
command can be executed multiple times to toggle between set, reset and normal output

Set/Reset commands can be executed in two locations:

1) Select the coil, execute this command to set and reset the coil. Set coil:_ESD

Reset coil:AERD.
2) Select the BOOL output connection of the operation block (not the main output),
and set the reset function, as shown in the figure below:

MC Power 0
MC Power
Zxi=sl—Haxis - Status
bRBegulatorBealState E|El
bhOriveStartRealState EE‘J

Enable Buay —
Error—
ErrorID—
bRegulatorOn
—bDrive5tart

14 Set output connections

Icon<4]EI-Shortcut key: Ctrl + W, when the operation block has multiple outputs, the main
output can be modified output pin (an operation block has only one main output, and the main
output is connected to the subsequent elements). As shown below:

Select the output pin to be modified, execute this command, modify the output connection

ADT1_3 ADT1 3
ADT1 ADT1

B—JIN1 ouT1 CC 2 A—IN1 QUT1 D2

B—jIN2 OUT2 D1 B—IN2 oUT2 —D1

QOUT3 D2 QuT3 cc

15 Change the display of input and output pins
Contains two menu commands: Update Parameters and Delete Unused FB Call Parameters

Update parameters: icon | Shortcut key: Ctrl + U, which means to update the output
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of the selected operation block input and output parameters. If the input or output
parameters of the operation block change, by executing the “Update Parameters” command, update
the input and output parameters of the operation block

Delete unused FB call parameters: Icon-—ﬁEF , delete the unused input pins and output pins
of the operation block, that is, when the input or output of an operation block is "???” or
empty, these inputs and outputs will no longer be displayed.

16 Convert to LD language

Displayed as Ladder Logic: Shortcut: Ctrl + 2. Convert FBD/IL to LD language; since FBD
and IL are no longer supported temporarily, old projects can use this command to convert FBD/IL
to LD language for display.

17 Jump Network
Go to...: Jump to the specified network. The jump network input box pops up, and specify
the jump network number.

SRImEE X

Pl S (1-16) BT :
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18 Editing Operand Comments
Edit Operand Comment: Edit the comment of the selected operand.

Command execution conditions:
€ In the options FBD/LD, activate the option “Show operand comments”

@ Requires selection of operand string

Operands are logical concepts. Input variables, constants, and addresses are all operands,
such as operation block input variables, contact-related variables, coil-related variables,
and operation block instances

Select the operand string, execute this command to display the Edit Operand Comment dialog
box, and edit the operand comment, as shown in the following figure:

[ msmav o e |

19 Parallel mode switching
Toggle Parallel Mode: Toggle parallel branch parallel mode. The parallel mode is divided
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into sequential type parallel branch and short-circuit type parallel branch.
L 4 The sequential parallel parallel support uses a single line, and the branch output
result is a single branch output OR operation, as shown in the figure below, the branch
result is formed by OR.

=

—
]
==y

L 4 The parallel support of short—circuit parallel connection uses two wires, and the
output result of the branch needs to consider whether each branch contains a non—operation
block.

The branch of the non—operation block is used as a condition. If the branch of the
non-operation block has a result of True, the branch with the operation block will not be
executed (it can be understood as a contact short—circuit operation block). As shown in the
figure below, only the result of the X1 branch and the X2 branch is not TRUE, the first Move
branch instruction is executed.

Non-operation block branches need to meet the following conditions at the same time:
1) This branch contains only contacts or operator blocks
2) Contacts cannot have delay signals

3) The operator operation block cannot be of type EnEno, and the input wiring of the
operator operation block cannot contain negation or delay signals

4)

5.3.5. Drag and drop operation

Ladder diagrams can drag and drop elements, including dragging elements from the toolbox
to the network, dragging elements in the ladder diagram interface, and dragging across
interfaces.

When dragging an element, the ladder interface will display the draggable position. The
draggable position has three display forms:

»Diamond Display: Use a diamond‘?', indicating that it can be dragged to the current
position to insert in series
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»Up and down triangle displayﬁ%, which means to insert a parallel element above or below
the current element.

»Up and down arrow display: use the up and down arrowsﬁjﬁi:k, which means adding a
network up or down.

When dragging the element to the insertion position, the inside of each graphic will turn

green, such asr<3*, indicating that you want to insert at this position. The drag and drop
display is shown below.
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1 Element box tool drag and drop
Elements in the toolbox can be dragged into the ladder editor.
Toolbox elements mainly include common elements, ladder elements, common BOOL operators,
math operators, other common operators, common function blocks and POUs.
Conventional and ladder elements are commonly used elements, including networks,
operation blocks, execution blocks, contacts, coils, branches, and more.
Boolean operators are mainly AND and OR operators.
Mathematical operators are mainly commonly used mathematical operators such as ADD, SUB,
MUL, DIV, GE, EQ, LE, and LT.
Other operators are mainly two—choice, multiple—choice, type conversion, and assignment
commonly used operators.
The function blocks mainly include commonly used function blocks such as TON, TOF, R_TRIG,
F TRIG, and RS.
POUS mainly includes programs, function blocks, functions, methods, and actions defined
in the current project. The maximum display cannot exceed 200. If there are more than 200
in the project, in order to prevent the display from being confused, the POUS content will
no longer be displayed.
When dragging, each element has a draggable position. The draggable rules are as follows:
»Contacts can be dragged to contacts, operation blocks (including execution blocks)
in parallel, and dragged to connections in series;
»Operation blocks can be dragged to contacts, operation blocks (including execution
blocks) in parallel, and dragged to connections in series;
»The coil can be dragged to the non—parallel branch, non—multi—-connection operation
block input connection line, and can be dragged to the coil, return, jump above or below;
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2 Edit interface element drag and drop

In the ladder diagram interface, you can drag and drop the selected element from one
position to another. Drag and drop elements can be in this editing interface, or drag and
drop to other ladder diagram editing interfaces.

The dragged element is the selected element (see the section on element selection), which
can be multi-selected or single-selected

Drag includes normal drag and copy drag (press Ctrl, drag). For normal drag and drop,
after the selected element is dragged over, the selected element will be deleted; for copy—drag,
after the selected element is dragged over, the selected element is retained

The drag and drop function is implemented according to the standard operation method

The drag and drop rules for multiple selection or single selection are consistent with
the paste of standard editing commands

5.3.6. Graphic Display Tool

The ladder diagram graphics display tool is used to control the ladder diagram display
mode, including selection tool, drag and drop tool, magnifying glass tool and zoom tool. The
default ladder diagram is the selection tool mode. The graphic display tool is located on
the lower right side of the ladder interface, as shown in the figure below:

Wt ) IO )

CHY -CHY

L g Selection tool, the selection tool is the default display tool, in the selection
tool mode, the mouse style is, you can select the element
element to perform editing operations.
2 Drag tool, in drag tool mode, you can drag and drop the area to display
L 2 The magnifying glass tool, in the magnifying glass mode, the mouse style is, with
the mouse as the center, to zoom in and display, there is a magnifying glass as the center.
use. As shown below:
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2 Zoom tool, the zoom tool can display the current interface zoom ratio, or set the
zoom ratio, as shown in the following figure:
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In addition, click ”...”, the zoom ratio setting dialog box will pop up, enter the desired
zoom ratio, as shown in the following figure:
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5.3.7.LD debugging

The ladder diagram provides powerful debugging functions. In addition to the existing
monitoring table monitoring, the ladder diagram also provides monitoring, operand writing,
forced value writing, breakpoint and single-step debugging functions in online mode.

1 Monitoring
In the online mode, the connection lines, elements, operand variables, etc. in the ladder
diagram interface express the execution result in a specific form. As shown below:
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1) Monitor the connection
»For BOOL type value connection, when it is turned on (the value is TRUE), it will
display a thick blue line, and when it is not connected, it will display a thick black line.

»Non-BOOL values are wired (operation block input, integer variables in output,
time type variables, floating point variables, etc.), use a thin line, and use a thin black

line when the value is zero; use a thin blue line when not zero.

2) Monitoring elements

1l

contact display-ﬂnﬂ- :When the contact is not conducting, the normally open contact

»When the contact is on, the normally open contact displays or normally closed

displaysﬂ[]&or

normally closed contact display-ﬂml]-.

|

displayiﬂiB;When the coil is not conducting, the normal coil displays'[ﬂjII

»When the coil is turned on, the normal coil displays Or negate the coil

Or negate the coil(hsplayﬂmﬂ.

»For the EnEno operation block, since the EnEno operation block only has En is True,
the logic of the operation block itself is executed.
The EnEno operation block itself can know at a glance whether the operation block
is executed (whether the operation block is enabled), and distinguishes the text
display of the operation block type. If the operation block is executed (En input
is True), the operation block type is displayed in black font. No execution is
displayed in gray font (operation block is disabled), as shown below:
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3) Monitor variables
»Monitor variables display different widths according to different types to reduce
the space occupied. For variable lengths, such as strings and enumerations

Type (display enumeration name), the default length is 12 characters, if the display
is not complete,

use ...

& —EN & ENC—

AND AND

to replace it, and display it completely through the

information prompt; for fixed—length, such as integers, floating—point numbers, etc.,
display according to the maximum length.

»You can drag and drop monitoring variables to the monitoring variable list.

>»You can change the variable display mode and execute the menu command: menu
[Debug>display mode].

Since functions and methods are executed immediately and only have temporary data, after
logging in, methods and functions cannot be directly monitored. If you need to monitor

functions and methods,
interrupt execution,

you need to add breakpoints to the functions and methods to
as shown in the following figure
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2 Write and force

Ladder contacts, coils and variables can be written to prepare values, and then execute
the "Write Value” command or “Force Value” command under the Debug menu to write a value or
force value to the variable. Before writing the value or forcing the value, you need to write
the prepared value, as shown in the following figure:
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MNE

EN #
Var3
Vars

»For contact, coil and BOOL type variables, switch between TRUE and FALSE ready values
by double-clicking the element position or the variable value position. If you
double—click the contact or the middle position of the coil, the ready value is switched.

»For non—-BOOL type variables, double-click the variable value position to pop up the
prepared value dialog box, and enter the prepared value, as shown in the following figure:

X0 X1 EEE o
01, [ [
Expression: |\u'ar3 |
i Type: |EYTE |
EN #
Var3 Current value: |3 |
N FEMITAT
%3 ® MT—XEr ETReHERHR e S HEE):
] [11]
et OMbsEEIEE)-
Vard
HhRaE), HETEER) -
X4
HDH hRig). HEREEIREAEEHERIER -
HBE B

L g After writing the forced value, the front of the value increasesldentifier that
this value is mandatory.

L g To release the forced value, use the menu command [Online>Release Value] .

3 breakpoints

LD supports breakpoint function. If a breakpoint is added, the program execution will
be automatically interrupted at the breakpoint position, and program debugging can be
performed. It supports operations such as jumping in, skipping, jumping out, and running to
the cursor position.

After adding a breakpoint, the position (element) of the added breakpoint is represented
by a light red rectangle. When the execution reaches the breakpoint, the position of the
currently executing breakpoint is represented by a yellow rectangle; if there is a breakpoint
in the network , the dots in the network decoration area, as shown below:
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e MC_Power_1
MC_Power ] X1 X2
Ax151 —S A Status L] 1A
bRegulatorRealState —~ JRENS
bEnakle bDriveStartRealState — [JIENE MNE
Hnﬂ Enable Busy = BRIV EN #
Error = RS Var3 E—
bPower ErrorlD|— Vara [0 —
HIH bRegulatorOn
X3 LE
bPower 11 e
HI" bDriveStart UDU B =
I Var2 [0 T
Var3 II'—
x4
111
UDU

Since the ladder diagram is graphical, and breakpoints can only be added where there are
logic statements, in order to optimize the performance of the ladder diagram, not all places
have logic statements, that is, not all places can add breakpoints, such as touch Breakpoints
cannot be added at point positions, non—EnEno operator block positions.

Breakpoints are generally located at places where variable values may change, at
program branches, or at places where another POU is called, such as POU, output variable
assignment, and so on. You can open the Breakpoints dialog (menu [View>Breakpoints]) to view
all possible breakpoint locations.

Breakpoints can mainly be added to the following locations:

»The starting position of the network, indicating the first possible breakpoint
position in the network. When a breakpoint is added to the network, it will automatically
increase to the first one

breakpoint location.

» The operation blocks of non-EnEno operators, such as FBs, actions, program calls,
execution blocks, etc., are not included.

»Coil, return, jump element position.

$7SE Debug and Diagnostics

6.1. run/stop

6.1.1. Running and Stopping the Controller

1. After logging in, select Debug—Start in the menu bar, or press <F5>. Start the operation
of the downloaded application in the controller.
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BE v B X
=H AeEd -
=AY Steocontralier (78 87 (STEP-ARM-Cortex- inux-5C30-56H)

- Bl rciBig
- = Application [{51F]
D FEEs
¥ PLC_PRG (PRG)
- [ remE
= @ MainTask
-] PLC_PRG
£ PulseAxis_Task

;h Topology Configuration

2. Select Debug in the menu bar—stop, or press <Shift>+<F8>. Application stopped.
| o_Pou x|

Device Application.LD_POU

=5 =3 &

@ CurrentTime TIME T#0ms

& R1 BOOL FALSE

% R2 BOOL FALSE

& i BOOL FALSE

@ x2 BOOL FALSE
@ TON_D TON

e WD et CAalLCC
£

— .
Ho
[ToN o

X1 TON

_@_ N 0
T#53 —|PT ET [ CurrentTime T$0ms

TOF 0
TOF

IN 0
T¢23 —PT ET [~ CurrentTime_1 T#0ms

3. During the debugging operation, the current value of the variable can be confirmed in the
declaration part and the implementation part.

©® Click on the toolbar® start ®Stop running.

O .vailable from2system, 10system, 16Select the display format of the variable value
displayed in the decimal system. Select the display form from Debug—Display Mode on
the menu bar.

0 ir using safe online mode, a confirmation message can be displayed before performing

a run, stop.
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6.1.2. single cycle

The application can be executed for 1 loop in simulation mode to confirm that the created

program performs as expected.
1) Open P after loginOU.

1|§3 iVara[ o | := iVarl[ 32 | + 2;Retunn)

2) Select the menu barDebug — Single Cycle, or press <Ctrl+F5>.
The opened POU is in the state of executing one cycle.

@ ivara[ 3 1 :- Varll 7 ]+ 2pewen

6.2. breakpoint

By setting breakpoints at specific locations in the program, execution can be forcibly stopped

and variable values can be confirmed.
All programming languages support breakpoints.

6.2.1. breakpoint settings

1. Select the location where you want to set the breakpoint, then select Debug—Set or Clear

Breakpoint in the menu bar, or press <F9>.
Breakpoints are set to enabled.

Example: When a breakpoint is set on line 12 in ST
FB inac. AVardTTH ] 1=10¢

FB inaz.iVezd 0 smaly
FB inaci)

12|

-

After starting the operation, it will stop when the breakpoint is reached.

11f® FB_inst.iVarO[_ 3@ ] :=10;
12|@ FB inst.iVarl[ o |
13| @ FB_inst.iVar2[ @ ] :=30;

14 FB inst{) ;

The following debug operations can be performed from the stopped state.

Select the following menu under “Debug” in the menu bar.

-

Jjump over <F10> (=

Jump in <F8> ¥z

Jump out <S1ift>+<F10> =

run to cursor none +=

set next statement none 3

show current none o
statement

To cancel the set breakpoint, select Debug in the menu bar again—set upOr clear the breakpoint,

or press <F9>.
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®You can set a condition to stop the action at a breakpoint. Select Debug in the menu bar>Create
a new breakpoint, which will show”new breakpoint”dialog. choose”condition”tab, enter the

condition to stop at the breakpoint.
FFEES X

[EfFwEn iTERE
5
[lers S AT TSR hif

[
]

b=
— B <

E=
[C40& Kz Mkl

mprd () ik

The list of breakpoint settings can be confirmed in the breakpoint view. The position of the
breakpoint, the break condition, and the number of times reached can be confirmed. Breakpoints
can also be added, removed, enabled and disabled

BT & - 1 X
EZFE: Application [Device: 12 FF4i5Y) - W R B S R E
POU fivi =4 =REE = S forepieaiy SEeEs DR EAROTE

O LDPOU  Network 1/ 3EEl TON_O' (Impl) = (15 HEdlr SRR 0

O Lp_pou Network 1/ #R'FE ‘CurrentTime’ (Impl) =) fiEa=y] HIER J=bioaslii il

QO ADD_3 Network 1/ #'EEl 0’ (Impl) 1= (F8) HaEdlr  EEHR 0

To display the breakpoint view, select View in the menu bar— breakpoint
In the process of debugging the program, you can also set a breakpoint there by double—clicking
the first column of the program, and double—clicking again can clear the breakpoint.

Double-clicking anywhere other than the first column has no effect on setting or clearing

breakpoints.

6.2.2. execution point setting

After the execution point is set, the pre—specified processing can be executed when the set
position of the execution point is reached, and output to the log of the SC series controller.
The application does not stop at the set position of the execution point.

1. Select the location where you want to set the execution point, and then select Debug in

the menu bar—new breakpoint. Displays the New Breakpoint dialog box.
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e X

&4 E  RITEEE

TEfi
POU _RTEX_ClearAmpMultiTurnData ~
{UiE 2{T,1%] (Impl) i
i

[] Device.Application.IaConfig_Globals.5M3_Drive_RTEX_AGN_1.multiturnd atadear

activelnst

[ s ERERf = (E) HHE LI

2. Click the “Execution Point Settings” tab. The execution point setting screen is displayed.
FEE= X

M El
[ hiTe (RIS IT T 2 TERr S M FIE NE)

TS
1

FizE B EPTENER

BT {ER O LR o LIFE S B IA EE{E

[ s ERERf = (E) HHE LI

3. Check “Execution Point”, enter the code to be executed at the execution point, and the
message output to the log.

Use the ST program to describe the execution code in the “Execute the following code” column,
and enter the message to be output to the log in the “Print information in the device log”
column.

Example: When multiplying the value of "x3" by 5 and outputting the value to the log
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FEE= =
=4 Eu WTaRE

Bt & (48015 T 7R S 31 D)

HITLITES
fE x3 :=x3 * 5; I

ETRE

€ >
FigE HEPITENEE

|x3 is set to {x3} I
BT (R O35 LBt e LITE (S BP0 A ER{E

[ s ERERf = (E) HHE LI

4. Click the [OK] button.
An execution point has been set. When the execution point is enabled, it will be displayed
on the execution point.

®To output messages to the log at the execution point, select Project in the menu bar
—Project settings,exist”Project settings”dialog box select”compile options”category.
Enable settings — FEnable logging in breakpointssetting.

6.2.3. call stack view

In the call stack view, you can confirm the stop position when entering the stop state due
to breakpoints, etc. The position can also be confirmed if it is called from another block.
1. Select View > Call Stack in the menu bar.
Displays the call stack view.

| IR > 7 x
=R 5
POU  ©E  SEEE

2. Set breakpoints to stop running the application.
Displays the POU that calls the stop position and the POU of the stop position.
Example: Stop at line 1 of "ADD_3" application, "ST_POU" calls "ADD_3"

(PRt
R Cesioe. Appication e MOTIORTASE
POU ik | EHEE

% a0 3 [Pevice: PGS fopicaten] 1%, 1] ampy t——— TR IE (AW
57_POU [Device: BAFERARS: Aprbcnbon]  204T, 100 ) i————— 18 B L e AT i
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6.3. debug operation

This section describes the procedure for debugging operations such as writing and monitoring
of values.

6.3.1. Writing of Values and Forcing of Values

The variable values of the controller can be changed. Value change methods include value
write and value coercion.

Writing of value: Set the value you want to change only once. The value can then be changed
by the program.

Forcing of values: Set the value you want to change every cycle, and keep that value.
For example, to change the value of the BOOL type variable "x1" from FALSE to TRUE by

writing the value, follow the steps below.
1. Double—click the element whose value you want to change in the implementation section.
Change the preset to the changed value.

Values can also be preset by clicking on the “Set Values” cell in the Declarations section.
_ﬁ-LD_Pou *r“ ADD_3

Device Application.LD_POU

=& ESic) & HEEE
& CurrentTime TIME TH0ms
@ R1 BOOL
@ R2 BOGL
X1 BOOL
[ el BOOL
# @ TON_D ToN
ok
TON 0
hs TON

—[ o
T$5s —PT ET [~ CurrentTime

2. Select Debug—Write Value in the menu bar, or press <Ctrl> key + <F7> key.

write preset value
| 7 o_pou x| ADD_3
Device Application.LD_POU

=iES Ei =] e=E
& CurrentTime TIME T#0ms
@ R1 BOOL
§ R2 BOOL S
@‘Xl BOOL
@ x2 BOOL
+ @ TON_D TON
£
—= T .
| TON_0
Fah TON

Ll R
| T#55 —BT ET —CurrentTime

Select the menu barDebug — Force Values, or pressing the <F7> key will force the variable
value to change. The value of the variable changed by force of the value will be displayed!!,

the value will not be updated by the executor after that.
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Device Application.LD_POU
FET
@ CurrentTime
# R1
& R2
@ x1
#x

2R
TIME
BOOL
BOOL
BOCL
BOOL

=1 EEE

T#0ms

+ @ TON_O TON
£

1
TCN_0
AL TON

IN o
T#53 —|PT ET —CurrentTime T#0ms

Selecting Debug—Release Value in the menu bar, or pressing <Alt> key + <F7> key, will release
the forced value.

6.3.2. monitor

You can manage variables such as registering variables, checking variable values, and changing
values in the monitor view.

Up to 4 monitor views (Monitor 1 to Monitor 4) can be used.

For example, to register the variable "x1" in the watch view of watch 1, follow these steps.
1) Select View—Monitor—Monitor 1 in the menu bar.

Displays the monitor view of monitor 1.
=ER A ESic) =] HEEE = biilg ez =

2) Drag and drop the element of the variable “X1” of the implementation section to the
monitoring view.
The variable ”“x1

”

is already registered in the watch view.
Variables can also be registered to the watch view by dragging and dropping variables from
the declaration section.

™ _O

| T n
e _.;: {J:_:} l"l.‘— furcenrtTise Thima L-D
bR Vbl ETRE SR
- = . . E K
W 1 1A a il L e
# LD FRLK CNEATE. SRR, BOL - mreEm |

At this point, the step of registering the variable to the monitor view is complete. The
variable value can be confirmed in the value cell.
® cxist”’Monitor all mandatory”In the view, variables that perform value coercion are
automatically registered.
Select Display—Monitor—Monitor All Forced from the menu bar.
® [ an execution point is set, the timing displayed on the monitoring view can be set
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to the time when the execution point is reached. exist”execution point”Select the set
execution point in the column of

6.3.3. Process control

Flow control can distinguish executed and unexecuted parts of the program by color and monitor.
Flow control can be used for LD programs, ST programs, and FBD programs.

1) Once logged in, select Debug—Toggle Flow Control Mode in the menu bar.

Displays the notification dialog for flow control

2) Click the [OK] button.

Switch to the display of flow control.

The executed part is shown in green and the unexecuted part is shown in white

Example: Flow Control Display in LD Program

L )
]

Example: Flow Control Display in ST Program
4 e T

CASE (X133 or

® If using secure online mode, you can display a dialog box with a confirmation message before executing flow

control.

6.3.4. operating mode

By using the Operational Mode feature, some debugging operations can be restricted from
being performed. As a result, it is possible to prevent the controller from malfunctioning
in the event of an incorrect operation.

The current operating mode is displayed by an icon in the status bar.
a) debugging (&)
Unlimited
b) locked( @)
Cannot perform run/stop, set new breakpoints, force variables. Single loop,
variable writing, and value forcing can be executed
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c) operational ()

Only variable writing can be performed. Run/Stop, setting of new
breakpoints, forcing of variables, single loop, and forcing of variables cannot be performed.
To set this mode, the following conditions must be met.
application is running
no active breakpoints
no mandatory variables
The application of STEP AS is identical to the boot application of

the controller
After logging in, select Online—Work Mode—Locked in the menu bar.
The operating mode is changed from debug mode to locked mode
| BB %z oo FRE 5T BETE B

6.4. Monitoring function

When logging in to the controller, the current values of program variables and device
parameters can be checked in real time (monitoring).

6.4.1. Monitoring variables in the declaration editor

Variables declared in the declaration editor can be monitored
The front of the value that was changed by force of the value will be displayed".

=& il & #=E
@ CurrentTime TIME T#0ms
@ Rl BOOL
& R2 BOOL
@ x1 BOOL [ F ] TRUE
» X BOGL
| I |
LHI{E

6.4.2. Monitoring variables in the implementation part of the

program

e Variables can be monitored in the implementation part of the program (inline
monitoring).

e next to the variable will be like'—™% = generally displays the current value.

e Contacts, coils, and connecting wires are displayed in blue when the current value is
TRUE.

{Inline monitoring of LD programs>
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TON_0
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<{STInline monitoring of programs >
Inline monitoring can be disabled. Startup Options (Tools — Options), in”text
editor”category”monitor”Cancel in tab”Enable online monitoring”tick.
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6.4.3. Monitoring variables in the watch view

Variables can be registered and monitored in the watch view.
Up to 4 monitoring views can be used, and dedicated views that automatically register variables

that perform value coercion.

Bt ]
@ LO_POUNE  Devior.Appacabon
i LD FOUSD  Desibe Appicalion
# LO_POULECW . fheace, Appecabon

[ B
2 ]

ifdE
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6.5. reset

Resets the active application and initializes variables.

There are the following types of reset, and the variables initialized are different for each
type.

a) warm reset

Initialize variables other than RETAIN and PERSISTENT variables.

b) cold reset

Initialize variables other than PERSISTENT variables.

c) initial reset

Initialize all variables. Remove active applications from SC Series controllers.

d) Device reset

Initialize all variables, device user management information. Remove the application and
source code from the SC series controller.

The contents initialized by the reset operation are shown in the following table.
O: keep
X : Initialize
Update: Update

stop O O O O O O O O O
warm X O O O O O O O O
reset
cold X X O O O O O O O
reset
download X X O renew O renew renew renew O
online O O O renew O renew renew O O
change
power X O O O O O O O O
cycle
initial X X X X O O O O O
reset
Reset
device X X X X X X X o) o)
“Device”
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Reset
device X X X X X X X @) O
"Device”
using

hard

switch

6.5.1. Warm reset/cold reset/reset (PLC initialization)

Select and execute warm reset, cold reset, reset (PLC initialization) from “Online” in the
menu bar. Take warm reset as an example to illustrate the execution steps.

1, Select Online—Warm Reset in the menu bar.

Example: Execution steps for warm reset

STEPAutomationStudio - A superior programming system

0 ETERTERAEE?

2, Click the [Yes] button. Perform a warm reset.

6.5.2. Reset the device from STEP AS

To reset the device from STEP AS, please right—click on the navigation bar window and execute
from the displayed menu.
1) Right—click the device object in the navigation bar window and select “Initial Reset”
from the menu. A message confirming resetting the device is displayed.

STEPAutomationStudio - A superior programming system

o EEERTERTRELR?

2) Click the [Yes] button. Perform a device reset. You will be logged out when you perform

a device reset.

Right-click on the navigation bar window[Application]object, select”Remove the app from
the device”to delete the selected application.
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6.6. Device tracking feature

6.6.1. Device Tracking General Features

Using STEP AS’ s device tracking, you can monitor the STEP controller’s data waveforms.
1, Right-click on the device and select Add Object—Device Tracking...

TR »+ 1 X |5 @ Mair]
=g Uit = 1
- B Stepi = = e

T
i i
Et.. .
RN . g s
EIHEE...
EERE.. 2
B wEu2 2
EEI0msT DI-DO-Modu
MCSVE N BRET.. Module)
HIRETEICS V... ocal-Handwi
W RS
MEEAHEEStepController]

[¥] =

=E0n

=4

=

B | @ XD

o
e e om =

o
o

=g Unsitieds =
= StepControfler (STEP-ARM-Cortex-Linux-AMC1600C)
=B pLc B8
=4} Application
i) Eezs
[E] rou (pra)
- B neme
= @ MainTask
& pou
;h Topology Configuration
=Wl ADTECH_Local_Master (ADTECH-Local-Master)
g% ADTECH_Local_DI_DO_Module (ADTECH-Local-DI-DO-Modu
‘L% ADTECH_Local_DA_Module (ADTECH-Local-DA-Module)
L% ADTECH_Local_HandWheel_Module (ADTECH-Local-Hand|
" SoftMotion General Axis Pool

2, 1is in a state of being logged into the device

3. Double—click the added Trace to open the “Trace” window.
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A Taae

4.

and make related settings

Click “Configure” or “Add Variable” to open the trace configuration window to add variables

et e T
e = =
- LR -
-
TH )
SHEnE "
LFT
Bl B .
L Et Al )
o
T ?
nii CES LB .-
L]
. ErEw
i
il | —
T ] e LI el

Graphical operations

Drag: move the timeline
Ctrl+drag: Move the Y axis
Scroll: Zoom the timeline
Ctrl+Scroll: Scale Y axis

YV VYV
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W T

6. right—click menu
Save Trace: You can save the information drawn in the graph to a file.

Load Trace: Trace files saved with “Save Trace” can be read on the graph.

7 5%
e

Autoscroll
Fetm
AT
E=a=gll=]
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fiz-
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EBEE

ISR
FEEE.

SN SRERS
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6.6.2. Device tracking analysis function

STEP AS also provides the waveform data analysis function. Click the STEP Trace icon in
the device trace tool bar to enter the STEP debug trace page. This icon is valid only after

the login is successful.

Ernl w2 b5 wl

Enter the STEP debugging trace page to see the following picture, the curve is the variable
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added in the trace configuration.

Ll' ®
II'.'|1 u. |1""i FELTE] J
7

J IR

.
wcan
i*iﬂ**“'-—n
P
-
.
e

A

(1) toolbar Displays buttons for play, stop, mode, coordinates, math analysis, etc.
@) Waveform display The area where the waveform is displayed in real time.

area
(3) Operation panel Configure the cursor, coordinate range, and calculation method for the

waveform display.

(4) Mathematical F to display the waveformFTCalculations, basic mathematical operations
analysis display curves.
area
(5) Channel data list Displays the effective value, average value, maximum value, etc. within

the range of the curve cursor.

1) toolbar

The display content of the toolbar is as follows:

DOG X~ BWho 8 200 || H+BEM

play Click to display the curve in real time

stop Click to stop the curve display.

normal mode Normal mode when selected.

A=l

X—axis zoom mode When selected, it is the X-axis magnification mode.

Y-axis zoom mode LY | When selected, it is the Y—axis magnification mode.
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XYShaft zoom mode %y X when selectedYAxis magnification mode.
Coordinate scaling mode —h When selected, it is the point zoom mode.
X-axis translation mode A0 When selected, it is the X-axis translation mode.
Y axis translation mode <] When selected, it is the Y axis translation mode.
XYaxis translation mode O X when selectedYAxis translation mode.
revoke ey Undo the operation.
reset Q reset operation.
cursor I Check to display coordinate guides.
fixed cursor H Check to lock the guideline distance.
point coordinates + Check to display point coordinates.
Amplitude 14 Check to display the amplitude—frequency curve.
Phase frequency TE, Check to display the phase—frequency curve.
Mathematical analysis M Check to display math analysis curves.

2) Waveform display area
Click the play button, the waveform display area will display the variable curve, and its
sampling frequency is the task cycle in the debug trace configuration, and the display effect

r T
\ i ' k i

ll-
X , '| B
S E T A

.

3) Operation panel

The operation panel can configure the waveform display, including axis setting, FFT
operation, and mathematical operation. The axis setting is mainly to configure the displayed
waveform; the FFT operation configures the FFT waveform display; the mathematical operation

configures the display of the mathematical analysis waveform.
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Axis setting: The time axis is used to set the number of points on the X axis in the display

area. The effect after setting 5000 points is as follows.

« § &8 % 5 B BB OGN,

| \
il & .
F T T = i = e ™ et A o e =i

Select Curve is used to select the curve for which the current setting is valid.

Y-axis (scale) is used to set whether the Y-axis of the current curve is visible.
Automatic is used to select the Y-axis scale mode of the corresponding curve. When selected,
it is the automatic mode, and the coordinate range automatically changes with the range of
the curve value. When not selected, the coordinate scale unit is the scale value set in the
setting box in the following line.

The Y-axis scale setting box is only valid when the scale mode is not automatic. The effect

of setting the scale on the Y-axis is as follows.

*
=l 4
I

-

& ol b 8

=

|
]

Offset is used to set the offset position of the Y axis.
The scale is used to set the mode of the current offset.
The offset setting box is used to set the offset distance. A positive value indicates an upward
offset, and a negative value indicates a downward offset. When the scale is selected, the
offset distance is the setting value * the scale unit. When the scale is not selected, the
offset distance is the actual setting value. , the effect after setting the offset is shown

below.
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4)

:
=
§

Data analysis display area
FFT operation: Y-axis mode is used to select linear or logarithmic mode for Y-axis in
the FFT window; window type is used to select the window function of FFT. The effect of

the FFT operation is as follows, and the waveform is the FFT analysis result in the cursor

area.

m

ANV

- _____ B S |
o ]
L Ml
T R B B e T
- T _ e Y.
[::'. ﬁ B |
! T SN T Y N R . T S bI"i T R R | T [ | Sl ISR N I S I

Mathematical operation: Waveform 1 is the waveform before the mathematical analysis
operator; Waveform 2 is the waveform after the mathematical analysis operator; Operation
can select the type of mathematical operation, including addition, subtraction,

multiplication and division. The following is the effect of the addition operation.
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The cursor is used to select whether to display the coordinate guide line of the corresponding
form; the cursor color is used to set the color of the coordinate guide line.

5) Channel data list

Display the mathematical analysis values in the cursor selection area, including

effective values, maximum and minimum values, etc. The display effect is as follows.
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3$-LE Axis run control configuration

7.1. Axis running configuration

7.1.1. Axis Basic Settings

Including virtual axis/real axis mode selection, linear/rotation mode setting, CNC limit
parameters, etc.

NOTE:

(1) Two modes are supported: virtual axis mode and real axis mode. When “Virtual axis mode”
is checked, it means that the virtual axis mode is selected. If it is not checked, it means
that the real axis mode is selected (the default is not checked), as shown in the figure below.
1

(2) No matter which mode it is in, the “Linear Mode” or "Modal Mode” setting is supported,
as shown in Figure 2 below

category Function description
virtual axis | It can run the mode without physical servo and motor, and can simulate the
mode operation to obtain the required parameters. Not disturbed by the external
environment.

real axis mode | It must run with a servo motor, and some parameters must be obtained in the
real axis mode, such as online CoE, real axis mode, there will be external
interference, such as in TRACE, it will affect the display effect
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Graph Modal Pattern
(1 Virtual axis mode: If checked, it is virtual axis mode: if not checked, it is real
axis mode.
(2)  Linear mode: the parameters of the axis increase or decrease in a linear manner;
(3)  Software error handling: only valid in linear mode, mainly used for the response method
of the software to the error when the axis is in error.
(4)  Software limit: used for negative and positive limit in linear mode
(5)  Modal mode: Axis parameters are executed repeatedly in rotation cycles
(6) Dynamic limit: mainly used for axis setting.
(1) Speed acceleration and deceleration type: mainly used for the speed running track
of the axis.
Identifier: axis for external ID
(99  Position following error: How to manage the movement of the axis after position lag.

7.1.2. Unit Conversion Configuration

wi w5
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Chart unit conversion

(1) Display unit: Also known as user unit, it uses a common daily unit of length for
customer display.

(2)  Reverse Direction: If checked, the axis rotates in the opposite direction.

(3)  The number of motor command pulses: the encoder resolution of the motor, the number
of pulses required for the motor to rotate once, the default value is ()

(4)  Working stroke: the distance that the mechanical end moves when the motor rotates
once (user unit). If there is a transmission device (such as pulley, mechanical gear,
reducer, etc.) between the motor and the mechanical end, check “Use reducer”, otherwise,
select “"Do not use reducer”.

(5)  The travel distance of one rotation of the working gear: the distance moved by the
mechanical end of one rotation of the working gear (user unit).
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7.1.3. Automatic mapping settings
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Graph automatic mapping
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graph information
As shown in the figure, you can see the axis type, version number and other information.

7.2. Single axis control

7.2.1. Enter the axis control page

The user configures the axis to be debugged and the connected controller device in the
project, and can enter the axis control mode by right-clicking the 402 axis in the navigation

bar.
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7.2.2. Axis operation and status

After entering the axis control page, click the login connection axis in the axis control page; when the project
status is displayed as normal, you can click the button in the axis operation to control the axis. If the project status
is displayed as stopped, you can click System Reset to reset. If it is still invalid for a long time, click logout, and then
click login again to repeat the above operations.
e
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®Note: If the project is connected to the device, in the axis control mode, you can switch between the device and
the simulation by clicking the connected device. If the axis control mode entered in the form of simulation, it can only

be the simulation mode.
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Use the drop—down box to switch to different axes for debugging. After selecting the axis

to be debugged, the information on the current page is switched to the selected axis.
an EHE I
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lllllll a0 P

[li&RrrEE

iimen. | SM_Drive GenericDSP402 2 -]

Tews: [fFlk |

kS ‘null ‘
EEe

eEuE it b |
iR S
ERRAY 000 SR 0
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The following figure shows the axis status display, which is used to display the axis status
and communication status of the current axis; the abnormal display of the communication status,

the normal display

State of the mas according to the ~ PLCopen | state
diagram:

power_aoff

errorstop

stopping

standstill
discrete_motion
continuous_motian
synchronized_motion
homing

e I - R O N )

Parameter number: 1000

In the axis control mode, the axis can be enabled, forward and reverse, jog and other
operations. The page displays the parameter information and error information of the currently
selected axis (including axis error and FB error). After running, you can configure the
software limit of the axis, the running target speed and the target position during jogging.
The position information during jogging is relative. Location. Speed and location
information needs to be logged in to take effect.

Errors can be reset using a systemreset, clearing the error message, returning to the default
state, or using an axis reset operation to clear the error.
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7.2.3. Multi-axis debugging

In addition to debugging a single axis, it is also possible to tune all axes simultaneously
by selecting all axes. It should be noted that during on—-site debugging, it is necessary to
confirm whether other issues such as limit need to be considered, and then operate all axes.

In order to facilitate debugging of multiple axes, you can open all axis control pages to
display the information of all axes in a list. If you do not enter the axis control mode,
there will be no data display.

o B

Ay aus RrREILRFAR TR 2B L3 4 — = W

After entering the axis control mode, you can see the list of all the currently debuggable
axes, but the information of the axis will not be displayed, and the operation of the axis
is also unavailable.

z= =8 LE L2 | BTl ==l =N i L el Ls & KT A -
|# L N 0

CENFAel AXRAEINLAFERTRDSEE [ L i am e

The information of the axis will be updated to the page only after logging in. After logging
in, you can set the limit of the axis, set the speed and position and other information.
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Click the enable column to enable or disable the axis, and there are buttons on the lower
side to enable/disable all axes. Other buttons are also available for all axes, and these
operations can be used to debug a single axis, multiple axes or all axes together.
Ll F1] [ B8 14 TR =l =k ) |l = ] ezl RN G Fi LT Lot -
5 AxisOnlinelnfomation _ = x
== e a3 s  amem sEem | sEex roms wm& | BN Ewsx | FRe e =
0 SM_Drive_GenencDSP402 Lz standstill 025 025 000 SMC_ERRORSMC_NO_ERROR o 01 01 10000 o0
* 1 SM_Drive_GenericDSP402_1 power_off 025 025 000 SMC_ERRORSMC_NO_ERROR 0 [ 3“ 01 10000 00 (]
DR AT A (450 BRI/ B RiE B/ IE R G/ AR E) FRIRS: E= [ 313 SEiTha
| EREmE SeRgRrEE | & ! =223 EuE s (EF3 t—{iv) -1l
When all axes are selected, the configuration of all axes can be modified by modifying the
speed, position or limit value of one axis.
5 AxisOnlinelnfomation _ = x
| == e a3 s  amem sEem | sEex roms wex  Evom mEsax  Rm | ome | e |
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7.3. Simulate Servo Drive

When programming and debugging the MC operation control application program, the programmer
has SC30 controller at hand, but no servo driver, or there is not enough servo driver. If

you want to debug and debug the user program, you can use the “virtual axis” method to replace

the servo The real axis of the drive, as shown in the following figure:
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During programming and debugging, if the number of connected servo axes is different from
the number configured in the user program, the systemwill alarm and cannot be debugged normally.

The way the servo operates. The “running” state of the axis can be seen visually, verifying

the correctness of our MC control program.

The imaginary axis is also the axis. Although it is a “virtual axis”, the operation logic
of the state of the axis still needs to be programmed according to the state transition logic
in the PLCopen specification. For example, MC Power must be run before running, MC Reset should

be run after an error occurs, etc., which is convenient for us to debug and rule out logic

errors in the user program.

If the actual servo axis is connected,

corresponding axis in the above figure, and then it can run normally.

LBk L

L
=il L

= L7 -1
IZEANEOTE

it

o

BEREEE

ARE

ELE LR

just cancel the “virtual axis mode” of the
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FJ\Z How to edit the program

STEP AS supports the PLC international standard IEC 61131-3. The program structure of

the six languages is shown in the figure below. The upper part is the variable declaration,

and the lower part is the program implementation. The following figure is an example of ST

language.
- [E] Pc_PRG x -
| & | x PROGRAM PLC_PRG =
E=]] £ it HoEEEE O wmE O EE M [
: @ vaR  WpEE REAL
2 ovar HE REAL
< >
L 5M Driwve GenericD5P402.bSWLimitEnable := TEUE;
2 MFEAFE .= SIN(TE0.1);
3 i = ¥R o+ 1
100 % |[€R,

@®Tip: STEP AS supports Chinese programming.

8.1. Structured Text (ST) Programming

This section describes the procedure for creating a program (ST program) using structured

text.
» Creating an ST program requires the ST program’ s POU object. Set the object setting

language to ST program.
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» ST programs consist of a combination of expressions and instructions. Expressions and

instructions can also be executed in conditionals or loops. Each instruction must end

with a semicolon (:).

8.1.1. Syntax of ST program

The following syntaxes can be used in ST programs.

project example

Assign the value on the right to the left. example:
assignment iVarl : = 4;
statement:=

set assignment
statementS=

If the right side is TRUE, set the left side to TRUE.

Once left becomes TRUE, left remains TRUE even if right becomes FALSE.
Do not insert spaces between S and =.
Var0S=Varl;

example:

reset assignment

If the right side is TRUE, it is set to FALSE on the left side
Once the left side becomes FALSE, the left side remains FALSE even if the right
side becomes FALSE.

statementR= Do not insert spaces between R and =. example:

VarR=Varl;

Judging the conditions, execute the instruction according to the judgment result.
IF instruction example:

IF temp < 17

THEN heating on := TRUE;

ELSIF temp > 25

THEN open_window := TRUE;

ELSE heating on := FALSE;

END_IF;

FOR instruction

Repeats the instruction the specified number of times. example:

FOR iVar0 : =1 TO 10 BY 1 DO
iVarl : = iVarl + 1;
END FOR;

WHILE command

Judging the conditions, repeating the execution of the instruction when the
conditions are met. example:

WHILE (iVar0 <> 0) DO

iVarl : = iVarl * 2;
END WHILE;
Judging the conditions, execute the instruction according to the judgment result.
example:
CASE iVar0O OF
1 : ivarl : = iVarl / 2;
CASE instruction | 2 : iVarl : = iVarl / 4;
ELSE
iVarl : = iVarl / 8;

END_CASE;
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project

example

REPEAT command

Judging the conditions, repeating the execution of the instruction when the

conditions are met. example:
REPEAT
iVar0 : = iVar0O + 1; UNTIL
iVar0 = 100
END REPEAT;

EXIT command

The EXIT instruction is used to end the loop within the FOR instruction, WHILE
instruction, and REPEAT instruction.

RETURN
instruction

The RETURN instruction is used to end the POU.
Instructions in the POU following the RETURN statement are not executed.

JMP instruction

The JMP instruction unconditionally moves to the line where the JMP label is

located. example:

iVar0 : = 0;

Labell : iVarO : = iVarO + 1; IF (iVarl = 5) THEN
JMP Labell;

END IF;

CONTINUE command

The CONTINUE instruction is used to move to the beginning of a loop within a FOR
instruction, WHILE instruction, REPEAT instruction.

Entered keywords are automatically converted to uppercase letters

(auto format).

tool—OptionsIn the “Automatically convert keywords to uppercase (k) (auto format)” category,

uncheck the

auto format settings.
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8.1.2. Comment ST procedure

Comments can be made in

ST programs. The commented part cannot be executed.

type of annotation

content

single line

Beginning with // to the
end of the line becomes a

comment.
bVarl

example:

:= 2; // single line comment
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The part from (k to *) becomes a comment. You can
also enter (% %) in (* *). example:

o (%

Multi-line o
multi-line commentl
multi-line comment2

*)

8.1.3. call function block

Function blocks of all IEC libraries can be called, regardless of the original programming
language.

Examples are as follows:

TMR: TON;

TMR (IN:=%0X5, PT:=T#300ms) ;
varA:=TMR. Q;

8.2. FBD/LD/IL programming

8.2.1. FBD/LD/IL Editor (Editor)

The three programming languages FBD/LD/IL share an editor, so the operation is similar.

The toolbar in the lower right corner of the editing area is shown in the following table:

k Return to normal editing mode. The mouse pointer changes to the shape of the default arrow. You can
select and edit components in Edit View.

+ Pan Tool: The mouse pointer changes to the shape of 2 arrows. You can click and drag in the editor view
FBD / LD/ IL editor or move the CFC chart towards the visible area.

| L | || Zoom in tool: In the lower right corner of the editor view, the mouse pointer changes to the position of a
cross, and a zoom window can be opened. When you move the mouse pointer over your graph, the
zoom in tool will show up at the intersection at 100% zoom. Please note: If you click on the view, the
magnification tool will close and a portion of the graph will be displayed at 100% magnification. If you
want to keep the zoom factor set, then you should use the default arrows ( k ) to return to the default
edit mode.

[EL || Zoom In Tool: This will open a drop down list to select a zoom factor. Clicking More Options (...) will open
the zoom in dialog for entering more values. The current zoom factor is always displayed to the left of

the symbol.

Zooming with the wheel: Hold down the [ Ctrl ] key and move the wheel, you can change
the zoom factor in 10% steps.
It is also possible to use the mouse to move components in the editor.
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Each graphical editor has its own toolbox view, by default, to the right of the editor
view. A component contained in the toolbox that can be dragged to the insertion point in the
editor view. STEP AS highlights the insertion point with a grey position marker in the shape
of a diamond, triangle or arrow. These flags are green when you move the mouse pointer. Release
the mouse button to insert the component at the selected location. As shown below.

1 Other Operatars
DD bwarl bwarz THD Function blacks

INI — + [| [I k [| ...... |] & B Ladder elements

i S L [i5F Metwoark

S 4 F Contact

4T Megated contadg
o ¢! Parallel conkact |

€ conventional components

- ER

IF i=Ei

£F 755 EN/ENORIThEEH
=uik 3

S

arer R[]

& FiA

i

B T

& Element “Network”
symbol :[¥1

The network is the basic unit of an FBD or LD program. existFBD/LD/ILIn the editor, networks
are assigned to a list. Each net is provided with a continuous net number on the left, which
includes: logical and arithmetic expressions, program/function/function block calls, jump
or return statements
An IL program contains at least one network. The network can include all the IL statements
of the program.
You can provide titles, annotations or labels for each network. Available in options
(categoryFBD, LD, and IL, you can define whether the delimiter between net titles, comments
and individual nets should be displayed in the editor.
& Element “Operation Block”
symbol: IF

A box and its calls can represent additional functions such as IEC function blocks, IEC
functions, library function blocks, operands

A box can have any number of inputs and outputs

If the box also provides an image file, the box icon will be displayed inside the box.
Available in Software Options, CategoryFBD, LD and IlLactive displaysymbol boxoptions
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If you change the box interface, you can useFBD/LD/IL=> update parametersThe command updates
the parameters of the box without reinserting the box.
€@ Component “assignment”/assign”
symbol: ="

The FBD editor displays the newly inserted assignment in a straight line followed by 3
question marks. The LD editor shows the newly inserted assignment as a coil with 3 question
mark markers above the coil.

Once inserted, you can replace the placeholder ??? with the name of the variable to where
the left generated signal is assigned. You can use the input assistant to do it.

@ clement withEN/ENOfunction block

symbol:ﬂ

This element is only available in the FBD and LD editors.

Boxes typically correspond to FBD/LD/IL elementsframe; however, the box also includes an
EN input and an ENO output. EN and ENO data types are BOOL.

Functions with EN input and ENO output: If the value of EN input is FALSE when the box is

called, the operation defined in the box will not be executed. However, if the value of

EN is TRUE, these operations will be performed. The ENO output has the same value as the

EN input.

@ Element “input”
symbol : =

The maximum value entered depends on the type of box.

Newly added inputs are first marked with ???. You can replace ?9? strings with variables
or constants.
¢ Component “label”

In FBD and LD, labels are optional identifiers in the network that you can use to specify
as a jump target.

If you insert a jump label in the network, it will be added as an editable area label in
the network.

®see also
¢ element ”jump”
symbol: =¥

In FBD or LD, the current cursor position determines whether to insert jumps directly before
the input, directly after the output, or at the end of the network.

You can enter a jump label directly after the jump element as the jump target.

In IL, you can edit a jump with the JMP instruction.

& clement”return”

If the input to the RETURN element becomes TRUE, this element immediately interrupts the
execution of the box.

In an FBD or LD network, you can place return instructions after or in parallel with preceding
elements.

The RET instruction in IL is given to you for exactly this purpose.

& clement”branch”
symbol: T

This element is available in the LAD and FBD editors and represents an open line branch.
A branch splits the processing line from the current cursor position into 2 subnets, the
operation is performed consecutively from top to bottom. You can further split each subnet
and finally build a multi-branch structure in one network.

Each subnet is given a marker symbol (rectangle) at the branch point, which you can select
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to execute further commands

@Notice:copy, Cut and Paste commands are not available for subnets.
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In order to delete a subnet, you must first delete all components in the network, and then
delete the marker symbol for the subnet

& Element “Execute”
symbol : &
The element is a box that allows you to enter ST code directly in the FBD and LD editors.
You can drag actuators from the tool view to the actuators of your POU by dragging them
with the mouse. If you click Enter ST code here..., the input field will open and you can
enter multiple lines of ST code.
& LDelement”touch point”

symbol: B in the editor” ”
This element is only available in the LD editor.

Contacts pass left to right on the TRUE (ON) or FALSE (OFF) signal until the signal finally
reaches the coil on the right side of the network. For this purpose, a Boolean variable
containing this signal is assigned to the contact. To do this, replace the ’???° placeholder
above the contact with the name of a boolean variable.

You can arrange some series or parallel contacts. In the case of two parallel contacts,
only one needs to get a TRUE value for ON to be passed to the right. If the contacts are connected
in series, all of them must get a TRUE value for ON to be passed to the right of the last
contact in the connection. Therefore, you can program the electronic type parallel and series
connections with the LD.

If the variable value isFALSE, the negative contact”f” forward passTRUESignal. you can
FBD/LD/IL=» negative negates an insertion contact with the help of the command or tool Insert
a negative contact into the view.

If you place the mouse pointer on the selected contact of the network where the left mouse
button is pressed, thenConvert to coilThe button will appear in the network. If you now move
the mouse pointer to the button, still press the button with the mouse, and release the mouse
button on this button, STEP AS converts the contact to a coil
& LDelement”coil”

symbol: %% in the editorﬁ D
This element is only available in the LD editor.
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The coil takes the value provided from the left and is saved in a boolean variable assigned
to that coil. Its input value can be TRUE (ON) or FALSE (OFF).
Multiple coils in a network can only be arranged in parallel.

in an invalid coilII-’rD, the negated value of the input signal is stored in a Boolean variable
assigned to that coil.
@ set coil, reset coil

symbol: ®¥ #¢  in the editor:lIED, E[RD

Set Coil: If the value TRUE reaches a set coil, the coil retains the value TRUE. As long
as the application is running, the value will no longer be overridden here.

Reset Coil: If the value TRUE reaches the reset coil, the coil regains the value FALSE.
As long as the application is running, the value will no longer be overridden here.

you can FBD/LD/IL=> set up/reset Define an insert coil with the help of the command as a
set or reset coil or from tool Insert the coil in the view as set coil and reset coil element.
@ LD element "Branch Start/Stop”
symbol: %"
This element is used to close line branches.
@ LD Closed Line Branch

A closed line branch is only available in LD and contains a start and end point. It is used
for the execution of parallel analysis of logic elements.

€ LD programming operation

(1) placed in parallelaOperation of the contacts
Select in the toolboxLadder Diagram Element =» Parallel Contact, drag and drop to the¥ s
position.
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A contacts are placed in parallel.

(2) Insert/end branch at specified position
(1) Select in the toolboxLadder Elements > Branch Start/End, drag it to the display
next to the contact bVarl in the main window.
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When the drag is complete, a red rectangle marking the start of the branch is displayed
between the contacts bVarl and bVar2. The blue rectangle marks are candidates for where the

branch ends

(2)  Click on the blue rectangle marker between contacts bVar3 and bVar4.
A branch is inserted from between contacts bVarl and bVar2 to between contacts

bVar3 and bVar4.

E¥arl Emcl EAACd Ve

(3) Enter a title and comment (LD)
In the ladder language, the following 4 titles and comments can be entered. Display examples

of titles and comments are shown in the figure below.
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1 ~
g5 =
2 (1)
':’..‘l:.lrrentTime: TIME;
| - _ _ L Ry
i 4 (3)
TON 0 AEFESTEERE
X0 IEfESEE TON 0 FEEE RO SEAEREH d— (4)
X0 FEEE RO FFEEFE
TOH_0
X0 TON RO
nn i
il iy Q ()
CurrentTimes
SERE
T$53 —PT
ET [~ CurrentTime
NO. project content
is a comment on the declared variable. Display the
(1) Symbol annotation same annotation for the same variable. Please enter
a comment for the variable in the declaration
section.
Comments appear in cells with a black background.
eb title Captions can be added for each net (circuit).
@) (circuit title) Click on the upper left corner of the network (circuit)
and enter a title.
eb annotation Notes can be added for each net (circuit).
@) (Circuit Notes) Click on the upper left corner of the net (circuit) to
enter a comment.
(4) Operand Comments is a comment on the variable. Different comments

can be added to the same variable. Click on the top
of each variable in the Implementation section to

enter a comment.

To display titles and comments, options need to be set. Launch Options (Tools = Options),
select the General tab of the “FBD, LD, and IL Editors” category, and select the items to
display in the display bar.

8.3. Sequential Function Chart (SFC) programming

SFC is a sequential graphical programming method, and its program/POU usually includes
an initial step program and a subsequent transition step program.

8.3.1. SFC editor

The SFC editor is a graphical editor. In the “SFC” editor, you can insert individual

components into the diagram via the main menu, context menu and toolbox view. When the editor
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is activated, SFC components are available in the SFC toolbox.

Insert Component: Select an available component in the editor toolbox. Drag the component
to be inserted, STEP ASwill prompt the insertable position, just drag into the target position.
As shown in the figure below, STEP AS marks all possible insertion points with a gray box.
If you move the mouse over a gray box, the color of the box will change to green. When the

mouse button is released, the object is inserted at that location.

@ Visualization POU K. "IE% — x.
- PROGRAM POU =| =
T omE g% o zExw o gE oas |E
L —1
= >

Bt v 3 X
T HESR - | AR - 2LEEIEE -
Bt el

EUMANEN—ETE |

R[] (1005 8 551 80 vt | V&

If inserting multiple Action and Transition branches, select these objects in batches.

If a branch¢E]Drag into the diagram, the start and end of the branch must be set using the

mouse pointer. Set the start of the branch by releasing the mouse button at the insertion
point. Then the color of the box turns red, click “Insert Point”, and the setting is finished.

STEP AS inserts a branch between the start and end markers.

In online mode, STEP AS displays active steps in blue.
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8.3.2. execution order

When performing actions such as exit and input detection, the order of verification is
as follows: from top to bottom, and from left to right on the SFC layout
time check/execute step action
STEP AS performs the following checks for each step to obtain the layout of the SFC:
& STEP ASCopy the time spent in the active step into the corresponding autonomous step
variable<step name>.t. (not yet implemented)
& Ifatimeout occurs, then, STEP ASSet the respective error flags. (not yet implemented)

& For non—standard steps:STEP ASPerform a single step operation.

8.3.3. action qualifier

Specify a qualifier for the step that describes how the single-step action will be
processed.

Qualifier preprocessing is done in the SFCActionControl function block in IecSfc. library.
This library is automatically integrated into the SFC plugin project

The available qualifiers are shown in the following table:

N | non—prestored As long as this step is activated, the action is also activated.
RO | Complete reset Disable action
SO | set (storage) STEP AS This action is executed as long as the step is active. This action is

performed until a reset signal is received, even if the step has been terminated.

L limited time STEP AS This action is executed as long as the step is active. The action is
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performed until the step is stopped or the given time elapses

D delay STEP AS activates the step only after a given delay time and starts executing
the action while the step is still active. Execute the action until the step
is deactivated

P | pulse STEP AS executes this action once as long as this step is activated

SD | Storage and
Latency

Only after a given time delay, STEP AS starts the operation and the step becomes
active. The action will continue until a reset signal is received.

DS | Latency and
Storage

STEP AS activates the step only after a given delay time and starts executing
the action while the step is still active. The action will continue until a
reset signal is received.

SL | Storage and limit

time

STEP AS This action is executed as long as the step is active. Executes this
action until the given time elapses, or it receives a reset signal.

@NOﬁCCIYou must enter the qualifiers multiple times in the format L, D, SD, DS, and SL as time constants.

8.3.4. SFClogo

name

data

type

describe

SFC
initialization

BOOL

TRUE:STEP The initial step of the AS sequence reset. The flags of other SFCs
will also be reset (initialized).

Need to reset againSFCInitforFALSE.

SFC reset

BOOL

This function is similar toSFCInit. However, STEP AS continues processing
after initial step initialization. For example, in the initial step, you can
just resetSFC resetmarked asFALSE.

SEC error

BOOL

If a timeout occurs in the SFC diagram asTRUE. If a second timeout occurs
in the program, please reset before confirmingSFCErrorvariable. statementSFC
erroris a requirement for the function order control of the other flag
variables (SFC error step, SFC error POU, SFC exit error).

SFC limit
enable

BOOL

use in stepSFC errorIn the timeout control, in particular use activation
(TRUE) and the statement (FALSE). If you declare and activate this variable
(SFC setting), then you must set it toTRUE, so thatSFC errorWork. If not,
the timeout is ignored. This is useful, for example, in startup or manual
control. If you do not declare this variable, thenSFC errorwill work
automatically. needSFC errorstatement of

SFC error steps

string

Stores the name of this step, which causes a timeout, which passesSFC erroris
registered. needSFC errorstatement of.

SFC error POU

string

Store the function block name when a timeout occurs, then passSFC erroris
registered. needSFC errorstatement of.

SFC exit error

BOOL

As long as this boolean variable isTRUE, STEP AS suspends the processing of
the SFC diagram and any timeout in the variable, SFC erroris reset. If you
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data
name describe
type

reset the variable toFALSE, then the active step is reset the first few times.
needSFC errorstatement of.

SFC suspended | BOOL as long as this variable isTRUE, STEP AS suspends the processing of the SFC

diagram.
SFCTrans BOOL If the transition is activated, thenTRUE
SFC current string | Displays the name of the active step, ignoring time monitoring. In parallel
step branches, the name of the step on the rightmost branch line is always stored.
SECTip, BOOL Controls the prompt mode of the SFC function block.
SFC prompt mode if you useSFCTipMode=TRUEenable this flag, then you can simply

setSFCTipforTRUE, which activates the next step. whenSFCTipModeset asFALSE,
the transition is continued to be used, and the implementation continues to
activate.

8.3.5. Components "Step" and "Transform"

step signﬁj, conversion flag+
Typically, STEP AS inserts a combination of steps and transformations to be used. Inserting

a transition with no oversteps or without steps will result in a compile—time error.

Stepnd

E%:Transﬂ

®©&a®|:|i“i M Step names must be unique within the scope of the parent block. This will be specially

considered when the used action is executed in the SFC.

You can switch to the initial step by clicking on the initial step or modify the respective
properties in the SFC property settings

All steps are defined by step properties, which can be displayed and edited in the properties
view, depending on the setting options

When a step is activated, you must attach these actions to the step.

The transition must include conditions for subsequent steps, as soon as possible set the
conditions toTRUE. In this way, the transition condition must be set toTRUEorFALSE. It is
defined in one of two ways:

(1) Online state (direct): you replace the default transformation name with a boolean
variable, boolean value, boolean variable or boolean result, e.g. (i<100) AND b.
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(2) Condition for comprehensive use (individual transition or object property): You
replace the default transition name with the name of the object transition or property E‘ , ‘:EFE-)
You can click the project=2add objectCreate these objects. This allows multiple
transformations to be used, such as “condition xy” below the number. For example an internal
condition, an object can contain a declaration of a boolean variable, a boolean address, a
boolean constant, and a boolean ending. Additionally, it can contain multiple declarations
of arbitrary code.

Transitions consisting of transitions and object properties are marked with a small

triangle in the upper right corner of the transition box.
BN T o |

Init
= Gj Device (...
= [E0 PLC Logic
=4} Application
m Library Manager %h\?arl AND hVarZ @
=-[%] sFC_PoU (PRG)
E condition_xy count __I N | actl I

[£] PLc_PRG (PRG)
=
= (s Task Configuration

& MainTask
é T ©

27 - N =
£ é“ SFC_POU.condition_xy |
l| condition ®y:=(iy=100) AHD hVar;

.

®©L&®Diﬂi PPl If the transition consists of multiple statements, it is the user's responsibility to

assign the necessary expression transition variables.

Transitions consisting of transitions and object properties are marked with a small triangle
in the upper right corner of the transition box.

Init =-[&] Pou (FRE)
= E; Prop_a
5} Get
| [Ep et
l%l TRUE E" condition_xy
—y
Step?
%ﬁcunditiun_}:y
S5tepl
’;%P rop &
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8.3.6. Element "action"

EH
meets the:=h

Actions consist of declaring a series of statements in a valid execution language. You
can assign actions to steps.
You must create all actions in the project as POUs when they are used in SFC steps.

8.3.7. Component "Macro"

meets the:[::|

A macro contains part of an SFC diagram, but does not display details on the main editor
view.

The use of macros does not affect the processing flow. Macros are used to hide specific
parts of the plot, for example to increase overall clarity.

By double-clicking the macro box or clicking SFC=> zoom in macro Open the macro editor.
You can program here as inSFCin the main view of the editor. click SFC=> shrink macro, closes
the macro.

® ®

Init ||
o | vacror |
]
Macrol | Stepl
I-
Stepd

Step?
I-
[ | ] IJI:' 3

(O Main view of the SFC editor

2 Macro editor view for macro 1
A macro can also contain other macros. The title of the macro editor always shows the path
to open the macro.
E.g:

Macral - Macro2

Era.
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8.4. Continuous Function Chart (CFC)

8.4.1. CFC editor.

can be obtained fromtoolboxDrag components in the view to add them to the CFC editor.
In addition, it can also be used inCFCcommands in the menu.

You can connect a component’s input and output pins by dragging a connector. STEP AS
automatically generates connecting lines (auto—routing) between components with the shortest
distance. When you move a component, the connection line automatically adjusts. If you move
an element to a position that causes the routing element’ s connections to overlap, then a
conflict can arise. This is done by connecting symbols (I!) is indicated by a red outline
around it. Overlapping connections are indicated by red connection lines in the editor.

Select the pointer from the toolbox (h), the shape of the cursor changes to an arrow.
You can then select the inserted components in the editor view to position and edit them.

8.4.2. Position of the break point in the CFC editor

Following the usage rules, you can set a breakpoint in any block where a variable can be
changed, and locate it in a program flow branch or another called block. In the image below,
red circles indicate possible breakpoint locations

— mz
® g L&& " e s
+ in
. 3 = 2 o]
il @ e
. 24
:g — divwar -
fbirist [:4
o o E ]
res fhil fhoutl

8.4.3. CFC components

& CFCelement “page”

symbol:;j

The element inserts a new page into the editor. It is only available in the page—oriented
CFC editor. The number of pages is automatically allocated based on their location. You can
enter a name and a description of the page to generate an orange title. passEdit page
sizecommand to resize the page

@ CFC element “Control Point”

symbol:+l

Use a control point to secure the connection point before you adjust the path of the line.
This is done by dragging the component to the desired position on the connector. Connector
lines with control points are no longer auto—routed

@ CFC element ”input”

[

symbol :
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STEP AS inserts a default input element with the text “???”. You can edit this field directly
by clicking and entering a constant value or variable name. Alternatively, you can click[:JOpen
the input assistant to select a variable.

& CFC element “output”

symbol: =

STEP AS inserts a default output element with the text “???”. You can edit this field directly
by clicking and entering a constant value or variable name. Alternatively, you can click[:JOpen
the input assistant to select a variable.

& CFC component “box”

symbol: IF

Use this element to insert an operator, a function block or a program. By default STEP AS

inserts components with the name ???. You can edit this field directly by clicking and entering
the function block name. Alternatively, you can open the input assistant and click[:Jto select
a function block.
In the case of a function block, STEP AS additionally displays an input field (???) above
the function block symbol. You must replace this name with the name of the function block
instance. If you instantiate a function block with constant input parameters, the function
block element displays the “Parameters...” area in the lower left corner. You can edit
parameters by clicking on this area.

In order to replace an existing box, you just need to replace the current insertion identifier
with the desired new name. When doing so, please note that STEP AS will take the number of
input and output pins defined by the POU and existing assignments may therefore be deleted.
¢ CFC element’ jump’
symbol: *=
Use this element to define a position where program execution continues. You must define the
target location with a label. To do this, enter the name of the flag in the input field ?9%.
If the corresponding label has already been inserted, you can also select it via the input
assistant (),

& CFC component “tags”

symbol : =

With the help of jump elements, a label defines where program execution jumps to.

In online mode, STEP AS automatically inserts a return flag at the end of the CFC function
block.

& CFC element “return”

symbol: =

Use this element to exit the function block.

Note that return elements in CFC editing in online mode are automatically inserted before
the first line and after the last element. In single stepping, STEP AS will automatically
jump to the return element at the end before exiting the function block.

4 CFC component “manager”

symbol:

Manager elements are used to handle structural components. The components of the structure
are available to you as an input. To do this, you need to name the manager element (replacing ???)
just like the structure.

The manager element is a copy of the selection element.

@ CFC component “selector”

symbol : HE

Selector cells are used to process structural components. The various components of the
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structure are available to you as an output. For this purpose, you need to name the selector
cell (replacing ???) just like the focus structure.
The selector element is a copy of the manager element.
@ CFC element “annotation”
symbol: =
Enter comments using components in the CFC editor. Replaces placeholder text in components
with annotation text. Use the shortcut key [ Ctrl ] + [ Enter ] to insert a newline.
@ CFC Component “Connection Flag — Source/Sink”
symbol ; #=, ==
Instead of connecting lines between components, you can use connection markers. This helps
you display complex graphics more clearly.
To achieve a valid connection, you need to connect the output of a component withConnection
Flags — Sourceelement and connected with the input of another elementconnection sign -
sinkelement. Both flags must have the same name. Names are not case sensitive.
®Naming Considerations
@ The standard name for a connection tag isC-<nr>.<nr>is from the serial numberIstarted.
(2) You can rename standard names. To do so, you have to make sure to connect the tag-Source and
connection flags-Shen has the same name.

3 If you change the connection tag-The source name, the target name are automatically renamed.

(4)  if you change the connectionmark-sink, the source name is reserved.
¢ CFC component ”input pin”
symbol: 3
Depending on the type of function block, you can add more inputs to the inserted function
block element. To do this, youmust select the function block element and drag the input element
of the function block to the body of the function block.
®ONOTE: You can press| Ctrl |key-drag an input or output to connect to another location on the function block.
& CFC component “output pin”
symbol :%F
Depending on the type of function block, you can add more outputs to the element inserted
into the function block. To do this, you must select the function block element and drag the
output element of the function block to the body of the function block.
®NOTE: You can do this by pressing[ Ctrl |key-drag an input ot output to connect to another location on the

function block.
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FJLE Convenient features of STEP AS
9.1. Quick access to simulation functions

Start/stop softmotion simulation in the toolbar
| = R =- = G s m |

Icon is red when not started <+ , green after startup

= "~ = [* [ ]

9.2. Engineering Comparison Quick Access

When the user downloads the program, the systemwill automatically back up the downloaded
program, and when the user clicks the icon on the toolbar, the project comparison detailed
information page will pop up.

9.3. 402 axis automatic addition function

STEP AS can automatically add 402 axes to the EtherCAT slave station, and add the number
of supported axes according to the xml of the slave station.
SC20 and A660 controllers only support the autonomous ethercat master station, and the axis
device added under the slave station is also an autonomous xml axis
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=gl AdEs =
= m StepController (STEP-Cortex-embedded-5C20-A3H)
=Bl rciBig
=i} Application
D EEEE
¥ pLC_PRG (PRG)
- [ nems
= @ MainTask
& PLC_PRG
Topology Configuration
I—_g STEP_EtherCAT_Master (STEP EtherCAT Master) I
= E-[l OMGm_ECAT {OMGm-ECAT)
M7 5M_Drive_SC (SM_Drive_5C)
M5” SM_Drive_SC_1 (SM_Drive_SC)
M~ 5M_Drive_SC_2 (SM_Drive_5C)
H5” SM_Drive_SC_3 (SM_Drive_SC)
% SoftMotion General Axis Pool
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#+ZE management library

Library management includes installation, editing, and deletion of library operations. The
newly added library can be installed in the storage location of the system library or in the
project. In the corresponding dialog, you can define — the storage location of the newly added
library, and licenses can be installed and uninstalled. Some libraries cannot be used until

a license is installed.

10.1. Query the library that needs to be used in the project

The currently installed libraries are displayed in the library manager. Users can click
the corresponding library to know its data type, FB, and function information.

In the navigation bar window, double-click to open the library manager

HE > 1 X
=) | testlab b
= @ Device (STEP-ARM-Cortex-Linux-WebVisu)
- @l riciBig

=L} Application
|E] MODBUS_ST (PRG)
] Motion (PRE)
+ 5 rpmE
E{ﬁ Trace
ﬂ'] ADTECH_DI_DO_Module (ADTECH DI DO Module)
ﬂi ADTECH_HandWheel_Module (ADTECH HandWheel
+- "W SoftMotion General Axis Pool

In the library manager, select Add library

EEHE x
LENE X BeE  HEE 2EE Oate fEEs

=i Standard = Standard, 3.5.14.0 (System) Standard 3.5.14.0

In Add Library, select Advanced
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Add the library to the project in the window

9 = *
[madEns]
HHE o5
| o -
’_EH‘T‘
28 ToDrvModbus, 35140
2 MecbsCommand ToDevMedus, 3.5 140
] modvmmaveomPort_Diag ToDrvModbus, 3.5.14.0
[E] Metrmsavecompont ToDrvModbus, 3.5.14.0
[E] Medbumnequestz TaDvMescbus, 3.5 140
(5] Medtnmn g et TaDevMadius, 3.5 140
‘ Mo sl omPor]_Parameters TalrwMockus, 3.5, 14,0
[E] Mostmscriarrss ToDrvModbus, 3.5.14.0 @
{- *
BEF... WE LI

You can enter the keyword of the library in the edit box in the window, and then select the
desired library in the list box to add.

Among them, the button 'Library (R)...  can open the library installation window, which
is convenient for instant installation of the library.

10.2. View the library's capabilities

You can select the corresponding library in the library manager, and find the corresponding
function on the left side of the lower window and select it. At this time, you can view the
relevant description of the function on the right side.
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There are 3 specific instructions:

(1) enter/output Here, you can view the input of the function block/The associated

type of the output variable
WAL ERE D6
nm_mu:__-—u

|'El =l Eim  mi  Eee W

% b o REY 3

W Emscim Boo- e TRUE" ' : St mwscxion,

W P RERL a Tt oot of e eten  * B vl unts ] ¥ Coe be regate & psive
W vy 1AFL 4 Hadram wtory "lafef] " Tuskeoe poaber. Dot nal v o e el
W dczsiaraban LRERL a dersiarabon "In T *lnslrye pon ™ EreTHESRG b GRaTGy

W Dnmlention LAERL a *tnfaind T2 L= e

¥ LAEny L] Jerim st

W Cnction HC_[irscsicn whorimr - Fermitisdaskes for MC_DMEECTION]  "Forbresr ss *pasiiesTT T Treg
¥ Do BOOL [T TR : Brel pasSion s S achisved. |
“# Baw BOOL. AL TRE' ¢ Fumchon block i ;e eoorebon. [ Furhe aefions are poring, e ey
" Comselbewd  BOOL FiLEE TRUE" 1 The ewscdbon & abvam b an o Lo piede.
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(2)  graphics You can view the input and output pin definitions of this function block
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MC_MoveAbsolute
—Axis Donep—
—Execute Busyp—
—Position CommandAbortedf—
—Welocity Errorf—
—Acceleration ErrorIlDfF—
—Deceleration
—Jerk
—Direction

(3)  Documentation If the function block in the library has a description document,
you can view some usage instructions of the function block in this window (as shown
in the above library manager, the right window).

10.3. Add library to application

Below, explain how to add the Util library to the application.

1. Select library manager, Open project = edit object.
=3 Open the library editor in the editor.

2. click library =» Add library
=  Open Add library dialog

3. Browse this library by entering the string 'util’ in the input field
=  UtilThe library appears in the library view

4. Select the Util library, then close the dialog by clicking OK.

= add in library managerUtillibrary.

10.4. Add library to repository

Below, the instructions describe how to install a library in the repository.
1. choose tool =» repository.
=  Open repository dialog.
2. Click the Install button.
3. Select the library you want to install. You can set file filters
Click to open.
=  This library is added to the repository. The library can now be added in

the library manager.
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10.5. Use the library in your program

10.5.1. Graphical programming calls such as LD

Right—click, where you need to insert, and select several insertion methods as shown in the
figure below

®1If, choose Insert empty operation block, insert withEN/ENOfunction block

1

o
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I ENEER
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EAEEEN/ENOSITIEEE
BARTE
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w  BANELEEE

-+ EABEE

amr FEMEE]
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it ENEESRS
| BE=E

T ®BADX

S EELTER

After insertion, an operation block will be inserted into the program

i

2 229
| N ENC

> 2272

=

At this point, you can enter the function block name in the edit box, or click the select
button to open the input assistant for selection.

®If you choose to insert an operation block, it will be opened directly input assistant offer choice



ZB+%  management libraryP242/262

R £
TEME =8
s 3] - TEfF [ ]
wEEm = 11 T
nl¥ 1) [an7_owcas ] T
ST * [ s
# 0] el
b f) s b =
& [} may_onr E
& {1 2 ash
&[] pag_Raboby
v [ amsdard
1 »
=E L]
= Edod - Lo LR [ T ]
i - (1]
FURCTRON_DLOOK ADT_CRORA -~
| [ructs_REF_Sn0y Thean_tr_ouit |
| W15 _AEF_EMO [pean_tn_ourt
[miza x15_REF SM3 WAR_IN_CUT
G AX]5 REF ThO [WAR_[N_CT
hiEnahie Jacat hear_meeur b
T we | ma

After selecting the corresponding function block, you can define the function block (manually
editable) as shown in the figure below.

- MC MoveRbsolute 0 |... ||
e i e
— =N B ENO——

;i!ucis Donei— 227
EIxecur.e Busyi— 777
gPosition CommandRhortedi— 7727
gVelocity Errori— 727
;Acceleration ErrorIDi|— 227
EDeceleration
?Erk
EDirecr.ion

After the function block variable is defined, click the blank space of the program to activate

the automatic declaration window.
=7=H X

FRI(TE

EHR (N

VAR e |MC_M0veAbsolute_D | |MC_M0veAbsoluhe

7% 0): AL (D e
| POU [Application] e | | e | |

7 (F) EFE (m):
L&E©
Clig#®)
CI##5m)

T

v|.>.

B

After clicking OK, the program will automatically declare the function block in the variable

window
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PROGRAM ©olJ

2 VAR

3 MC MoveRbsolute 0: MC Movelbsolute;
4 END VAR

10.5.2. ST language call

Place the mouse on the blank space of the program editing window, right—click, and select

Input Assistant

1

=5 b
TP BARIE..

»  Note: You can place the mouse cursor at the position to be inserted, and use the shortcut key 'F2' to open
the input assistant.

After the addition is complete, the code block shown in the following figure will be added
to the program

L MC MoveRbsolute (
2 Axis:= ,

3 Execute:= ,

2 Position:= ,
5 Velocity:= ,
@ Acceleration:= ,
Deceleration:= ,

g Jerk:= ,
) Direction:= ,
10 Done=x> ,
-- Busy=> ,

12 Commandtborted=> ,
13 Error=: ,

14 ErrorID=> );

At this time, the name of the function block can also be modified.
At this time, you need to manually modify the name of the function block in the variable window,

or use the shortcut key *SHIFT + F2' to open the automatic declaration window to declare the
function block.

10.5.3. input assistant
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(:)For details, please refer to the chapterinput assistant’
Users can filter library functions/function blocks that they want to filter by type, or find
and insert by text search.

10.6. development library

The following library types can be created:
a) %, libraryImplementation library
b) %, compiled-library:Protection library;Resource code is not freely accessed
c) %, Itfs.library: Interface library
d)  * Cnt.library:container library
To enable precise access to integrated objects, library namespaces can be defined. Increase
the precision of access by adding namespaces before the module name.
Repositories (dongles) can be protected by using a license. If you use protected library
modules, a valid licensed dongle must be inserted into the computer.
External libraries can be integrated into the application. external library isSTEP
ASprogramming in a different programming language, e.g.Clanguage.

10.6.1. Development library example

This section describes the steps to create a new library project and install it into the library
repository.
1. select from the menudocument=»New Construction.

2. select category’Library”, select “Blank library”. The dialog box shown below is displayed.
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Enter the name and click the [OK] button.
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ey BR:
~a T#% : 4
= e de de s
STEP STEP interface ~ STEP THE
container B =
¥
SHEPSTEPER

[HiRIsTER conteiner ., ISR ERIAN AN |

ERR(N): |$§uﬁ’§canmmer]§jnt1 ‘
L) |C:VJsers\Lenovc\Deskhop\Test ~ "j

The project for which the library has been created. A library s project file has the
extension library. For libraries, the POU view is displayed in the Navigator. Add the objects
needed to create phe.librapylto.thg POU view.
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3. Double-click the “Project Information” object of the POU view. Displays the Project
Information dialog box.

Please change “Company”, “Title”, “Edition” as needed. This information is displayed on the
selection screen when adding the library to be created to the project.

If “Publish” is checked, a confirmation message will be displayed when attempting to change
the library.

Click the [OK] button. The project information confirms the settings.

4. Right—click the object with the filename at the top of the navigator and select Add Object
from the menu that appears=»POU. Select “Function Block”, enter a name and select a description

language.
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5. Enter the program for the function block.
After entering the program, execute the compile in the menu=»Check all objects, for syntax
checking. If an error is displayed after executing this command, the program must be changed,

and then executed again to check all objects.

+ % testlibrary - StepAutomationStudio - A superior programming system

X ®mE #NIE IR (&% B EE IR 80O 2§
BNEDE |~ o Jil R 22 0 BN N | 3 (=B B8 | GBS ET B (W] 403
EERE
PoUs - 3 *ﬁ_ﬁ i fﬁﬁ |§i¥¥
= et AR
e SmiRuntime ZHFTE .
i - = B SEEEA WE ER B
+ @ Enums =g
i REAL
f@ Function Blocks e :::;g s
& Functions 3
P VAR LREAL
+ @ GlobalConstants
+ @@ Globalvariables
@ Interfaces
& structs
+ G Templates
= Types
@ Sin_Degree (FB) <
i) s | 1 arc := MATH.PI * Deg /1807
n T#ER 2 Res:= SIN{arc);
B mEias

6. select from the menudocument=»Save the project, and load the library. The created library
is saved to the local repository.
7. select from the menutool=>»library.

show”library”Dialog. In”installed library” column to confirm that the created library is


Walker
Construct
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installed.

in = X

{fuf(L:  System w {EUEE...
{C:\Program Files\SAS 0.7.2. 20'\RepositoryManaged Libraries)

EITERIED: FED...
HAEI(C): | STEP Corporation B )
= w2 (F9W) Edx
- |°':‘ SINDegree STEPComporaion —

1.0.0.0
EHE).
7 > ().
1254 () ..

EERN AR il

Click the [Details] button to check information such as function blocks included in the library.
At this point, the steps to install the library into the library repository are complete.

®Note: The source code of the installed library can also be viewed from the project that uses the libraty. If you
do not want to view the soutce code, in Step10, please select the file in the menu=>Save the project as a compiled
library. Libraries will be saved as compiled libraties (.compiled-library files).

Compiled libraries do not need to be installed into the repository. Click the [Install] button in the "Library" dialog
box, and then select the saved compiled library file.

10.6.2. library version

You can install multiple versions of the library to the system at the same time. And can

use a specific version.

You can integrate multiple libraries in a project at the same time (no priority).

10.6.3. library encryption

In the project settings of the development library, encryption can be set.
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F+—F security function

This section describes security-related functions and operation procedures such as user

management and project encryption.

project illustrate

The execution authority can be set for each group registered by the user for operations

such as the execution of menu commands, addition, editing, and deletion of objects

User Management Permissions can be set for each user for logging in to the device, allowing login by

entering a password.

Encrypt/Sign| Can be encrypted with the password of the project file

write The project file can be write—protected to prevent accidental changes to the project file
protection due to misuse, etc.

11.1. User Management

It is divided into project user management and device user management

11.1.1. Project user management

When creating a new project, the Owner group and Everyone group will be registered, and the

Owner user will be generated synchronously.

Group user Remark

A1l operations can be performed
Owner Owner

User: Owner’ s password is blank.

Everyone Owner A1l users will be automatically registered

11.1.2. Create new users and groups

Operation example:Create a new group (group name: GroupA) and a user belonging to the

group (user name: Fred) and set permissions so that users belonging to GroupA can access the
POU object: “POU 1”.

1. Select the menu barproject =» Project settings. exist”Project settings”’Select in
dialog”users and groups”category.
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2. Click [Add to] button.
show”Add user” dialog. Enter the information of the newly added user, such as Fred. Click
the [OK] button.

ER X

TP
BREL | |

£40 |

WED) | |
B3 E5(0)

i () | |
TS | |
MEW =]

fadal ()
[] owner

LR PR AR 4R ‘Everyone' AORR A

The “Login” dialog box is displayed. To add a new user, you need to log in as the
Owner user.

3. Enter “"Owner” in the “Username” field.
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4. The initial password for “Owner” is set to blank. Please leave the “Password” field blank.
Click the [OK] button.

Logging in as the Owner user is complete, and a new user (Fred) is added to the “Users” tab
screen.

Iwam o
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The logged in user name (Owner) is displayed in the Status field.
RE—SRE SIS0 HRE I TNE P : Owner I

5. Select the “Group” tab and click the [Add] button. Displays the Add Group dialog. Enter
the information for the newly added group.
Please enter information about the newly added group GroupA. Specify the members who belong

to this group in the "Members” column. Select the newly added user in “Step 4”.
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6. Click the [OK] button.

Added a newly added group to the “Groups” tab screen. Register user: Fred as a member in GroupA.

7. Click the [OK] button.
The Project Settings dialog closes.
At this point, the user Fred s registration and registration to the GroupA group has been

completed. The groups and users after the steps are completed are shown below.

Group user Remark

Owner Owner A group that can perform all operations.

Everyone Owner, Fred A group to which all users are automatically
registered.

GroupA Fred Newly added group.

§ User and group information can be exported in XML format. Click the [Export/Import] button
in the user and group settings screen, and then select the “Export Users and Groups” menu.
The “users” file can be exported.

§ Select the “Import Users and Groups” menu to import the ”.users” file.

11.1.3. Set operation permissions

Set permissions on a single program PLC PRG object to make it visible to users belonging
to GroupA. Before performing the following steps, add the PLC PRG object to the project.
1. Select Project => User Management => Authorization in the menu bar. The “Authorization”

dialog is displayed.
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2. Select the action that grants the permission from the Action column.
Select Project Object=>Browse=>StepController=>PLC Logic=>Application=>PLC PRG.
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3. Set permissions in the “Authorization” column.
If the “Login” dialog box appears, enter “Owner” in the “Username” field, leave the "Password”

field blank, and log in.

4. Click the [Close] button.
In addition, you can directly select the object to be set from the left view, and set

the permissions in the properties.

JEt£ - PLC_PRG [StepContraller: PLC 3235: Application] x
B mE A o
A Sh{EHE :
b=l B0 s ke EERT
83 Everyone

TSR AR .
ok .. BRI B EEE EEHMEN
= .. BfRiEsE -EEEE BEHMEE

PEEE:
£ Owner' FIRE R ANEFRTREN.

i#EQ BEHD FzRA)

® The settings of the operation authotity can be exported in XML format. Click the [Export/Import] button in
the "Authorization" dialog box, and then select the "Export all permissions" menu, or the "exportselected
permissions" menu. "Can export .perms" files.

Select the "Import Permissions" menu to import ".perms" files.

®10.3.4Execute the action for which the permission is set
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11.1.4. User login and logout

If there is a logged in user, select theProject=>»User Management=>»User Logout, to perform

logout.

RE—rREQ 1® 0 MRE s & Imﬁﬁﬁjﬂ: G=HEHM) I

Double-click an object with permissions set on the navigation bar window and you will be

prompted to log in. or directlyProject=>User Management=>User Login
Object display operations are restricted and the “Login” dialog box is displayed.
» » Enter the “User Name” field and “Password” field, and then click the [OK] button.

» » 710.1.2 Create new users and groups” Enter the username and password of the added user in. The

login is complete and the POU 1 object is displayed
RE—RE O I® 0 RE ‘B TE KM Fred
The logged in username is displayed in the Status field.

11.1.5. Device user management

Device users are users for device operations, and only device users with permissions can
log in.

User: Administrator, Password: Administrator The user is pre-registered as a device user.
(When logging in as the Administrator user for the first time, you need to set an arbitrary
password. )

(1 Connects PCs and SC series controllers with STEP AS installed.

Double—-click the [Device] object StepController on the navigation bar window.

=g FerES b
= m StepController (STEP-Cortex-embedded-SC20-43H)
= B0 pLc 248
=1L} Application

i) e

The Device setting screen is displayed

(2)  Click the “Users and Groups” tab. The “Users and Groups” screen is displayed.
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(3)  Click [*'] icon (Synchronization). A confirmation dialog is displayed.

(4)  Click the [Yes] button. Displays the Device User Login dialog box.

(5)  Enter “Username” and “Password”.
Enter Administrator in the “Username” field and Administrator in the “Password”
field.
=y Sl E- ] b4
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BEEH  [Dewice (AGMICSRX16T)
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(6) Click the [0K] button.
(7)) Enter an arbitrary password.
Please enter an arbitrary password to set the password of the Administrator user. If you forget
your password, you will not be able to log in to the device.
Click the [OK] button.
A password for the Administrator user has been set and logged in as the Administrator user.
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@® To log out the user while the user is logged in, select theOnline =» Security =» Logout

current online user.
@® Device users can be added, deleted, and passwords changed in the Users and Groups screen.

Add device users: @ ..
To delete a device user: ® i
To change the device user’s password: (& WE.
A -
paan - T T —
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L [ ——— -

o B
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@® Users registered in the project user management can be imported as device

users. | € F A Clicking the button will display the “Import Users” dialog. Select the

users to import, and then click the [OK] button. Passwords managed by project users are not
imported at this time. Click the [Edit] button on the “Users and Groups” screen to set the
password of the imported user.

@® Device user management information can be exported.

On the “Users and Groups” screen, click [®] icon (Export to Disk). Files can be saved in
XML format (”.dum” files).

To import the exported ”.dum” file, click [#¥ ] icon (Import from disk).
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& Device user management information can be initialized by device reset.
é If you forget your password, you will not be able to log in to the SC series
controller. In this case, reset the SC series controller. For the reset method of

the SC series controller, refer to the SC series series user’ s manual (hardware).

11.2. encryption

This section describes how to encrypt project files

11.2.1. Encrypt project files

Project files can be encrypted with a password. If a password is set. A passwordwill be required
to open the project file
1. Select Project = Project Settings in the menu bar.

2. Select the “Security” category in the “Project Settings” dialog

IfEeE X

8 =rc
| &7 SoftMotion [ BRHE D
RN EINE TR 1P A S 1 TR 18 B AR,
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§ EmHw
& NERE

The ”“Security” screen is displayed
3. Tick “Enable file encryption” and enter the password.
4. Click the [OK] button.
At this point, the password setting has been completed.
When opening a project file, a screen asking for a password will be displayed. In this case,

please enter the set password.
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11.2.2. Encryption of communication lines

The communication between STEP AS and STEP controller can be encrypted using certificates.
This section describes how to encrypt communications with the certificate held as a trusted
certificate.

1. Double-click the [Device] object on the navigation bar window.

The Device setting screen is displayed. Open the “Communication Settings” tab.

2. Enable "Encrypted Communication” in the device menu.
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When “Encrypted Communication” is enabled, the connection wires between the IDE, gateway and
controller are shown in yellow.

|EE| StepController X
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@ .
= ®
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IP-Address: Eri=t=H
lacalhost 5C30-B7
Port: Tt
1217 0301.D0DC
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10C4 0004
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BT -
Shanghai STEP Electric Corporation
B R :

3.5.14.0

3. Click the Scan Network menu. Displays the Select Device dialog.
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4. Select the connected controller and click the [0K] button.

A message appears stating that the controller’s certificate has not provided a trusted
signature for encrypted communications

5. When the [OK] button is clicked, the communication can be encrypted by installing the
certificate displayed in the message as a trusted certificate in the local “Controller
Certificate” storage area on the PC.

The registered controller certificate can be confirmed with certmgr.msc in the
C:\Windows\System32 folder.

If the controller’s certificate is used as a trusted certificate, the certificate is valid
for 30 days.

@If the certificate has expired, the expired message will be displayed in step 4 above.
The certificate period can be extended by clicking the [OK] button.

11.3. Security feature: write protection

This section describes how to write—protect the project file to prevent accidental changes

to the project file due to misoperation, etc.

11.3.1. Open as read-only

Open the project file as read-only.

When selecting an open project file, please check “Open as read-only file”

TR (H) |Sample1.pro_ie-:t V| I $H(0) I
T{ERIT) TSI (x project) v pr=
L Hi AT (R

Unable to save when opened as read-only file.
To save the project file, select “Unable to save project file. Click Options” displayed in

the menu bar and select the displayed menu.
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project illustrate

Save the project on disk with a different
Project files can be saved as writable files
filename

Exit read-only mode Keep the project file open read—-only.

11.3.2. Set the published flag

Set the published flag in the project information of the project file.
Project files with the published flag set cannot save changes.
Select the menu barProject=>Project Information, open the screen of the “Summary” tab, and

check “Publish”.

To save a project file with the published flag set, select “Unable to save project file. Click

Options” displayed in the menu bar, and select the displayed menu.
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After-sales service

Repair and maintenance

1. For repair and maintenance, please contact the product agent
first;
2. If the product has been installed in the equipment, please

contact the equipment manufacturer first.

Technical Services

Customer technical consultation

Tel: (86) 13917890469 (Zhong Gong)

Consultation time: Monday to Sunday 9:00——17:30 (except specific
holidays)

After—sales technical and maintenance consultation (repair of
faulty parts, purchase of repair parts and optional accessories)
After—-sales support: 400-168-2718

Purchase Inquiry: 13925286547Manager Zhou

Consultation time: Monday to Sunday 9:00——17:30 (except specific
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holidays)

Internet technical information
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