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Preface

Thank you very much for selecting Autonics products.

This user manual contains information about the product and its proper use, and should be kept
in a place where it will be easy to access.
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SmartStudio User Manual Guide

Please familiarize yourself with the information in this manual before using the product.

This manual provides detailed information on the product's features. It does not offer any
guarantee concerning matters beyond the scope of this manual.

This manual may not be edited or reproduced in either part or whole without permission.

This programming manual is not provided as part of the product package. Please visit our
home-page (www.autonics.com) to download a copy.

The manual's content may vary depending on changes to the product's software and other
unforeseen developments within Autonics, and is subject to change without prior notice.
Upgrade notice is provided through our homepage.

We contrived to describe this manual more easily and correctly. However, if there are any
corrections or questions, please notify us these on our homepage.
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SmartStudio User Manual Symbols

Symbol Description

Note Supplementary information for a particular feature.

. Failure to follow instructions can result in serious injury or death.
& Warning Iy

. Failure to follow instructions can lead to a minor injury or product damage.
& Caution jury orp 9

Ex. An example of the concerned feature's use.

X1 Annotation mark.

¥ The specifications and dimensions of this manual are subject to change
without any notice.
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Autonics 1 Overview I

1 Overview

1.1 Feature of SmartStudio

SmartStudio is the exculsive software to write program and debug for LP series. Features and
advantages of SmartStudio are as below.
= Supports multi project
You can open up to 5 projects at the same time and write or edit programs.
= Convenient program edit
* Enables to edit by cell unit
¢ Enables to edit with multi window

e Supports several view functions such as viewing device name, variable name, or
device name & comment, etc to edit program easily.

* You can edit ladder program and mnemonic program at the same time.

=  Several monitor function
Supports several monitor function such as monitoring variable, device, system, or time chart,
etc.

=  Convenient user interface
Easy adaptation for SmartStudio by same basic function of Microsoft window.

= Various message window
Supports various message window for edit or check program easily.

= Real time switching ladder and mnemonic program
Switching ladder or mnemonic program in real time and it is available to write or edit at two
editors simultaneously.

© Copyright Reserved Autonics Co., Ltd. 9 I
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1.2 System requirements
Operating system: Windows 98/NT/XP
Item Minimum specifications Recommended specification
CPU Pentium 4 or above Pentium Dual Core
Memory 512 MB 1GB
Hard disk 1 GB (Free space) 5GB (Free space)
Resolution 1024 x 768 1280 x 1024

Communication port: RS232, Serial, USB, Ethernet

1.3 Installation of SmartStudio

1st For installing SmartStudio, visit our homepage(www.autonics.com) and download

SmartStudio program.
2nd Double-click installation setup file, and installation is start as a following figure. Click

‘Next’ to continue installation, or ‘Cancle’ to discontinue installation.

i SmartStudio 2,00 build(024) - InstallShield Wizard 3

Welcome to the InstallShield Wizard for
SmartStudio 2.00 build{024)

The InstallShield(R) Wizard will install SmartStudio 2,00
build{nz4) on wour computer, To continue, click Mext,

WARNING: This program is protected by copyright law and
inkernational treaties,

[ o mMext= [ Cancel

I 10 © Copyright Reserved Autonics Co., Ltd.
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3rd Designate installation location, and click ‘Next’. To change the installation location,

click ‘Change’ and select the desired folder and click ‘OK’.

i SmartStudio 2.00 build(024) - InstallShield Wizard

Destination Folder

Click Mext ko install to this Folder, or click Change ko install to a different Folder,

G Install SmartStudio 2,00 build(D24) ka:

C:%¥Program FilesMautonicsMSmartStudio 2,0, 0%

[ < Back l| Mext = [ Cancel ]

4th Check current settings for installation such as setup type, destination folder, and
user information. To change the settings, click ‘Back’. To start installation, click

‘Install’.

i# SmartStudio 2.00 build(024) - InstallShield Wizard

Ready to Install the Program ‘ 1

The wizard is ready ko beain installation,

IF wou wank to review or change any of wour installation settings, click Back, Click Cancel ko
exit the wizard.

Current Setkings:

Setup Type:
Typical

Destination Folder:
C:'WProgram FilesWautonicsWemartstudio 20,04

User Information:
Mame:

Company:

< Back ]| Instal | [ Cancel

© Copyright Reserved Autonics Co., Ltd. 11 I
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5th Installation starts and you can check installation progress at the same time. After

completing installation, click ‘Finish’ and SmartStudio runs.

i SmartStudio 2.00 build(024) - InstallShield Wizard

Installing SmartStudice 2.00 build{024}
The program Features wou selected are being installed.
Please wait while the Installshield Wizard installs SmartStudio 2,00
build(024) . This may take several minutes,
Skatus:
[-------------------------- ]
< Back Tk =
i® SmartStudio 2.00 build(024) - InstallShield Wizard X]

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed SmartStudio
2.00 build{n24) . Click Finish ko exit the wizard,

Launch the program

Zancel

< Back

I 12 © Copyright Reserved Autonics Co., Ltd.
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1.4

SmartStudio Screen Layout

SmartStudio consists of menu, toolbar, workspace, program, parameter, variable/comment,
monitoring edit windows, message, and status bar.

o £® SmartStudio ¥2.00/- [Program( New Projects )1 g@]gl
@ﬁ Project(E)  EdittE) ToollT) Viewd¥) Online(0) Debug(D) Window(#) HelptH) -5 X
Glu@als |
@INEIEE LA R F I T BHA AL —0— 1% gy ==|
oy, BFETICEN
(OFY I3 |
(=N el - R e R N e AR e
|
(Q):ial E1 E2 E3
@+ Workspace o x 3rogram[NewPrnjec1‘| x
=& New Project (LP-S07 o | =] =
Program
% F‘arfameter
b @
< > P > 5
M ‘v Lacidar Mnemonic
@_) Output ax
Message ‘
13 Ready VR IR ]
No. Name Description
@ Title bar Displays SmartStudio version and the activated project title.
) Menu Menu for all SmartStudio functions by each item.
©) Project tool Tool for project menu
@ Ladder tool Tool for ladder program
® Edit tool Tool for editing such as cut, copy or paste
® Online tool Tool for communication between SmartStudio and LP
@ View tool Tool for viewing the desired information in SmartStudio
Debug tool Tool for debugging the program after connecting SmartStudio
and LP
©) External_ program Executes external program directly in SmartStudio
connection
Work space Displays the project structure and the activated project
Program, parameter, You can edit the program(ladder/mnemonic) of activated
variable/comment, . - )
i) monitoring edit project, the setting of parameter, variable/comment, and
window 9 check monitoring.

© Copyright Reserved Autonics Co., Ltd.
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1.4.1

No. Name Description
® Message Displays messages during operating project
o Status bar Displays LP operation status, edit mode status, NumLock key
status
Menu

There are project, edit, tool, view, online, debug, window, and help menus.

ProjectiF) Edit{E) Tool{T) Wiew() Online{Q) Debug(D) ‘Window(W Help{H)
(1) Project
Project menu is for overall project management.
Project(E)
T Mew Project([} Ctrl+M
¢ COpen ProjectiQ) Ctrl+0
W Open from PLC
B 5Save Project(5) Ctrl+5
Bl Save Project As{a)
[FL, Close ProjectiC}
Load Project(L) >
45 Change PLC Type(C}
& Print Project{P} Ctrl+P
Preview( i)
§8 Printer Settings(R)
1 CW¥Temp,, W3-1,55p
2 CW Temnp,, W3-1,55p
B Exit(x)
Menu Function Hot key | Icon
New Project Creates a new project. Ctrl + N i
Open Project Opens an existing project. Ctrl+ O I
Open from PLC Create; a new project by uploading a project
stored in LP.
Save Project Saves a project. Ctrl+ S &
Save Project As Saves a project as a different name.
Close Project Closes the project.
Creates a new project while the current
. roject remains open for editing.
Load Project pro) . . p‘ . g’ .
Loads project with ‘New Project’, ‘Saved
Project’ or 'Open from PLC’ menu
Change PLC Type Chqnges LP type of the project open for
editing.
. . Prints the contents of the project you are
Print Project currently working on. Ctri+P =
. Previews the to be printed contents of the
Preview : o
project before printing
Printer Settings Configures the printer before printing the

© Copyright Reserved Autonics Co., Ltd.
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Menu Function Hot key | Icon
project.
Recent Projects Dlsplays up to 4 most recently worked on
project names.
Exit Exits SmartStudio
(2) Edit
Edit menu is for program editing such as cut, copy, and paste.
Edit(E}
7 Undofl}) Ctrl+Z, &lt+Backspace
T Cut(T Ctrl+x, Shift+Del
Ey CopyiC) Cirl+lng, Cirl+C
[® Pasteil) Shift+lns, Ctrl+v
Insert Mode Insert
b= Insert Line(L) Ctrl+L
= Delete Line(D; Cirl+D
Mt Increase Ladder Column Alt++
w0 Decrease Ladder Column At~
& Edit Rung Commenti}} Citl+E
A Find() Ctrl+F
R ReplacetH) Cirl+H
21 Find StepiE; Ctrl+3
Menu Function Hot key Icon
Cancels last edited contents and reverts | Ctrl +Z
Undo - )
to the previous state. Alt + Backspace
Cut Cuts selected content and pastes it to Ctrl + X %
the clipboard. Shift + DEL
. . Ctrl + Insert N
Copy Copies selected content to the clipboard. FE
Ctrl +C
Pastes content from the clipboard and .
places it on the ladder/mnemonic editor | Shift + Insert
Paste : : : ; FiY
window (Enables this function only in Ctrl + V
SmartStudio)
Insert Mode Select insert or edit mode when writing Insert
/Edit Mode the project
Insert Line Inserts a new line into present location. Ctrl + L =
Delete Line Deletes the present line. Ctrl+D =
Increase Ladder Increases the number of columns by 2. Alt + +
Column
Decrease Ladder Decreases the number of columns by 2. | Alt + -
Column
Edit Rung Edits rung comments at the rung of the Cirl + E
Comment present position.
. Finds a device or a string in the project
Find and moves it to the applicable location. Ctrl +F 'h

© Copyright Reserved Autonics Co.,
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Menu Function Hot key Icon
Finds a device or a string and changes it =
. . - - +
Replace with the desired device or string. Ctrl +H "E:R
Find Step Moves to a desired step. Ctrl+ G
(3) Tool
Tool menus are divided into the ladder tools and program checkup menus.

Tool{Th

T Arrow(d) Esc
Delete Shift+E

K& ‘ertical Line F&
£¥ Horizontal Line F&
4F  Mormally Open Contact(Q) Fi

Y Mormally Closed Contact(C) Fd

&' Rising Input Contact Shift+F1
3 Falling Input Contact Shift+F2
41 Output Instruction{Q) Fq
s Rising Output Contact Shift+F5

a1 Falling Output Contact Shift+F6
OSET Shift+F3
i RESET Shift+F4
=1 Application Instructions(P) Fi0

¥ NOT Instruction) Shift+F3
i Register User Defined Function(M) Shift+F10
User Defined Function(E} Shift+F11

Program Checking 4

Ladder tool menu is for writing ladder program.

Menu Function Hot key Icon
Arrow Selects ladder objects. ESC K
Delete Erases the selected ladder cell. Shift + E &
Vertical Line Enters a vertical line into the ladder cell. F6 &
Horizontal Line Enters a horizontal line into the ladder cell. F5 F
Normally Open Enters a normal open contact into the ladder F3 Fa
Contact cell. Ak
Normally Closed Enters a normal close contact into the 4 F4
Contact ladder cell. s
- Enters a rising input contact point into the . 5.F1
Rising Input Contact ladder cell. Shift + F1 +i+
. Enters a falling input contact point into the . 5.Fa
Falling Input Contact ladder cell. Shift + F2 s
Output Instruction (I:Egltlers an output instruction into the ladder F9 o
Rising Output Enters a rising output coil into the ladder . 5.FB
Contact cell. Shift + F6 W
Falling Output Enters a falling output coil into the ladder . L.F5
Contact cell. Shift + F5
SET Enters a SET instruction into the ladder cell. | Shift + F3 &l

© Copyright Reserved Autonics Co., Ltd.
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Menu Function Hot key Icon
RESET Eenltlers a RESET instruction into the ladder Shift + F4 (ERE.-"?
Application Enters an application instruction into the F10 Fin
Instruction ladder cell. =
NOT Instruction Enters a NOT instruction into the ladder cell. | Shift+F9 | ' i
Register User Registers the block designated rung as a Shift + L.E10
Defined Function user defined function F10 (£}
1 Shift +
User pefmed Uses the registered user defined function
Function F11
Program Checking menu has submenus for program optimization and checking.
"ﬂ Register User Defined Function{MN}) Shift+F10
User Defined Function{E) Shift+F11
Program Checking Program Optimizationg

Program Checkinais)

Program Checking Options(Q)
Menu Function Hot key Icon

Program Optimization

Optimizes the program.

Program Checking

Performs program checking. The result is
shown in a message window.

Program Checking
Options

Select processing dual coil as error or not
during program checking

© Copyright Reserved Autonics Co., Ltd.
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(4) View

View menu has the functions to be set by users, in order to view information on SmartStudio

screen.

Wiewil )

Mnermonic

Device Name{D)
Yariable Name(y)

Used Devices

Decimal View

Hexadecimal YView

= Signed View

Unsigned View

wid WGP device) View

Zoom InO0util)
BE°  Font Settings(0)
g Color Settings({C)
Toolbar

v Wiorkspace()
v Message Box(M)

uar  Device name & Variable name

Device name & Comment(T)

S Device(LP device) View

Alt+F1

Menu Function Hot key | Icon
Ladder/Mnemonic | Exchanges ladder or mnemonic window ] e
Device Name Shows device name on the program window. DEU
Variable Name Shows variable name on the program window UER
Device name & Shows device name and variable name pEy
Variable name together on the program window. LS
Device name & Shows device name and description together pey
Comment on the program window. -
Used Devices Shows numbers as decimal numbers.
Decimal View Shows numbers as hexadecimal numbers. 10
Hexadecimal View | Shows decimal numbers as signed numbers. !‘de
Signed View Shows decimal numbers as unsigned e
numbers. i)
. . Shows devices used in the program as +0
Unsigned View GP(UW) devices. UnSi
UW (GP device) Shows devices used in the program as LP .
View devices. DE
D_eV|ce (LP device) Increases or decreases the screen size. C}
View CE
Zoom In/Out Shows device name on the program window.
Font Settings Sets the font of program

© Copyright Reserved Autonics Co., Ltd.
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Menu Function Hot key | Icon
Color Settings Sets the color for ladder editor.
Toolbar Shows toolbar
Workspace Shows workspace.
Message Box Shows message box.
(5) Online

Online menu contains functions related to communications between SmartStudio and LP.

Present value

Online{0)
Disconnecting ) F12
pic DownloadiD)
Pt Upload(l)
Change Mode(Q) L
Start Manitoring{h) Ctrl+F1
B4 Aead Information ()
£  Change Password(Z)
e Verify(C)
Delete(E) »
Menu Function Hot key [ Icon
Connecting ﬁgempts to connect between SmartStudio and F11 B
Disconnecting ESds the connection between SmartStudio and F12 o
Downloads programs and parameters written in o
Download SmartStudio to LP system. Pl
Upload Uploads programs and parameters stored in LP Eo
to SmartStudio.
Change Mode Changes the mode of LP system.
Start Monitoring | Monitors LP system from SmartStudio. Ctrl + F1
Stop Monitoring | Stops LP system monitoring from SmartStudio. Ctrl + F2
Read . Checks information about LP system.
Information
Changes password of the LP system. Default is
Change . .
not set. If you lost the password, notify Autonics
Password
of the password.
Verify Verifies whether the contents written in
SmartStudio match the ones in LP or not.
Change Changes present values of LP system devices. Ctrl + 1

System Device

Monitors LP system devices in batches.

Delete

Erases data on LP system.

© Copyright Reserved Autonics Co., Ltd.
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Menu Function Hot key | Icon
Firmware Download firmware to LP system by SmartStudio.

Download (Only for LP-S044 series.)
Communlcatlon Changes communication setting of SmartStudio
Options
(6) Debug
Debug menu are functions for program debugging after editor and LP communication is
connected.
DebugtD
15| Run Cirl+F5
Stop Run Ctrl+Shift+F5
s=|  TraceiT) Ctrl+F10
=] Inser/Remove Break Point Cirl+F39
& Stop Debuggingl)
15| Debug - Step(S)
=l Debug-Line(L)
1= Debug-ScaniC)
t1] Debug-1 scan
B Stepln Ctrl+F11
B Step Out Ctrl+Shift+F 11
[F  Debug-Bit(B}
[F  Debug-Wordi}
#2  Forced /0 Settings(0)
Menu Function Hot key Icon
Run Runs the program in debug mode. Ctrl + F5 &
. . Ctrl + Shift
Stop Run Stops running the program in debug mode. F5
+
Trace Debugs the program on an instruction basis. Ctrl + F10 |“§]
Insert/Remove .
Break Point Inserts or removes break at the relevant points. | Ctrl + F9
Stop . ER
Debugging Stops the debugging. ”-H
Debug-Step Debugs up to a specified step.
Debug-Line Debugs as specified lines. =
Debug-Scan Debugs as specified scan chains. =]
Debug-1 scan Debugs only 1 scan.
Moves debug point into sub-routines or user (7]
Step In defined functions. Ctrl + F111
i iti Ctrl + Shift
Step Out Moves _debug point from the present position to [
the main program. +E11
Debug-Bit Debugs until a specified bit has reached the set =T,
value.
Debug-Word Debugs until a specified word has reached the =]
set value.
Forced I/O Forces present value setting of input/output
Settings device of LP system.

© Copyright Reserved Autonics Co., Ltd.
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(7) Window

Window menu are functions for aligning the program window and monitoring window in the

program, and for connecting external programs.
Windowed W

Cascade(C)
Horizantal Tile(H)
Yartical Tile(y)
&rrange lcon(A)

Bj External Program Connection

v 1 Program( MNew Projects )
2 Parameter] New Projects )
2 Variable/Comment] Mew Projects )
4 Monitoring( Mew Projects )

Menu Function Hot key [ Icon
Cascade Gg\?vnges opened windows in the program in a tiled

Arranges opened windows in the program in

Horizontal Tile horizontal boards.

Arranges opened windows in the program in

Vertical Tile vertical boards.
Arrange Icon Aligns minimized open windows in the program.
External Registers external programs in order to run them -
Program ) , al
. in SmartStudio.
Connection
(8) Help
Help menu contains for SmartStudio’s information.
Help(H)

SmartStudio Help
SmarkStudio Information(A). ..
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1.4.2 Toolbar
You can arrange the icons for your convenient.
a2 s
isl: j Qs I6§ _“F_! F4 S5F1 &F2 _‘:F! 5F5 §.FB l:!S.F! (ERF)T F10 EE_'! : ‘I["]% 5.F10 1 »E E
B
o Bame R
M Dg.l U?R Eﬁ ?ﬁ LEC !IEH 5*!‘ Uns EEU D(E%
el |E1 E2 E3
Toolbar Icon
Project tool o8 s
Ladder tool TR PARFISA S S S = E oo 100 R S E
Online tool POBSDRE: L EE
Edit tool o Yo B3 @ | A B
Vlew tOOI ﬂ gi DE.I UER Eﬁ% EME H:: +ﬂ1 !El: !IEH ;5: EE g‘éﬁ D(E%
Debug tool B =2 222 RARPE @
External program
,p 9 al |E1 E2 E3
connection
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1.4.3 Work space

Displays project structure and currently active projects.

Waorkspace

--En New Project (LP-S070(TID6)}+

Program
{8 Parameter

UAR

L=l Monitaring

Ex Project

1.4.4 Message box

= Variable/Comment

Displays message to display during program operation.

Output

Message

1.45 Status bar

Ready

@. @ ( ?.

oy

RN VR ML

Status bar

Description

(DLP operation status

Displays system operation status while communications with the
system are connected. The system operation status could be one of
RUN, STOP, PAUSE, DEBUG, and H/W STOP.

(@Edit mode of

ladder/mnemonic
editor

Indicates the edit mode of the ladder editor or mnemonic editor. Edit
mode is indicated as one of Edit or OVR.

®NumLock key status

Displays the status of NumLock key on the number pad.
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2 Project

2.1 New project
Creates a new project.

Select [Project]-[New Project] of menu, and ‘Project Information’ dialog box appears.

Project Information g|
PLC type
(1) PLC series (Z)PLC tvpe
LP SERIES - LP-S044(5100) -~

@F‘mgramming Language

®Ladder OMnemonic

AMritten Date : [2011/12/22

|

[SiTitle 5 | |
(B .Company | |
(THriter 2| |
(BComment | |

[(_9_) Ok l [-@ Cancel l
Project information | Description
@OPLC series Select the series of the device by pull-down menu.
@PLC type Select the type of the series by pull-down menu.
(®Ladder/ Mnemonic Select a programming language for the new project.
@Written Date Enter the date created. The default is set to today's date.
®Title Enter the title.
®Company Enter the company name.
@Writer Enter the writer
®Comment Enter a brief project comment.
©@O0K Create a new project
@Cancel Cancel creating a new project.

Note

@ to are not required fields and do not affect project creation.
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2.2

2.3

Open project

Opens a saved project. Select [Project]-[Open Project] of menu and ‘Open’ dialog box appears.
Select SmartStudio’s the project (extension: *.ssp) file and click ‘Open’. The project file opens in
SmartStudio.

Look in: |E'| My Docunments ﬂ Ei‘ -

@My IMusic

EMy Pictures

o |
Files af type: |F'miectFi|e[“,sgp] j Cancel

Open from PLC

This feature closes all open projects and performs connection and upload consecutively.
Therefore, communication with the system should not be connected to enable the menu.

It loads the project which is from LP and creates the new project. Select [Project]-[Open from
PLC].

The upload(PLC ->PC) is proceeding.

The upload is proceeding.

When the connection fails, it shows a message of failure and stops. If this is the case, check the
communication option in [Online]-{Communication Option] of menu.

Note

To read the contents of LP into currently open project, select [Online]-[Upload] of menu.

f 2
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2.4 Save project
Saves the edited project.

Select [Project]-[Save Project] of menu. If the project is already saved, it is saved in the present
project file which has same file name.

If the project is saved for the first time, ‘Save As’ dialog box appears.

Save As

Save i |@ ty Documents

My Music
(2} y Pictures

File narne: MewProject
Save as type: | Project File [* ssp] - Cancel

Specify the path, enter the file name, and click ‘Save’ to save the current project.

Note

If the project is a newly created one, or there are changes to the project since it saved last time,
the project name in the workspace displays with * at the end as shown inside a red circle in the
image below.

workspace

--&x New Project (LP-S070(T9D6))2)
Program
& Parameter
& Variable/Comment
I3l Monitoring
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2.5 Save Project As

Saves creating or created project as a different name.

Select [Project]-[Save Project As] of menu and ‘Save As’ dialog box appears as following figure.

Save As @
Save in: |D fy Documents j I:j( £~

@My Music

ljﬂMy Pictures

File name: M ewPrajech
Save as type: |F'n:-iect File: [*.53p] j Cancel

Specify the path enter the file name and click ‘Save’ and the current project is saved. The file
extension is ‘*.ssp’.

2.6 Close project
Closes an activated project.

Select [Project]-[Close Project] of menu and it executes as followings.

= If the project is a newly created one or an existing project with changes, it confirms saving
or not and then closes the project.

= If the project is not changed since it opened, it closes the project without saving.
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2.7 Load project
This function is used to open an additional project while one or more projects are open.
Therefore, this menu is activated only when more than one project is open.

2.7.1 New project

Adds a new project to editor.
Select [Project]-[Load Project]-[New Project] of menu and ‘Project Information’ dialog box

appears.
Project Information E|
PLC type
(D) PLC series (Z)PLC type
LP SERIES - LP-5044{5100) -
@ Programming Language
(#)Ladder OMnemonic
AMritten Date : [2011/12/22 |
STitle E | |
EConpany | |
(THriter | |
(@ Comment | |
[@ 0K, l [-@ Cancel l
Project information Description
@PLC series Select the series of the device by pull-down menu.
@PLC type Select the type of the series by pull-down menu.
(®Ladder/ Mnemonic Select a programming language for the new project.
@Written Date Enter the date created. The default is set to today's date.
®Title Enter the title.
®Company Enter the company name.
@Writer Enter the writer
®Comment Enter a brief project comment.
©@O0K Create a new project
@Cancel Cancel creating a new project.
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Note

@ to are not required fields and do not affect project creation.

After the project is added, the following message appears to activate this project.

Click ‘Yes’ to activate the added project. Click ‘No’ or ‘Cancel’ and the added project is not
activated and this project is displayed in workspace.

SmartStudio

L ] } Do ywou weank bo activate the new added project?
-

es Mo | Cancel |

2.7.2 Saved project

Loads saved project and adds the project in SmartStudio.

Select [Project]-[Load Project]-[Saved Project] of menu and ‘Open’ dialog box appears.

Open E]
Look in: | E'| My Docunments ﬂ Ei‘ -

@My Music

EMy Pictures

o |
Files af type: |F'miectFi|e[“,sgp] j Cancel

Select SmartStudio’s the project (extension: *.ssp) file and click ‘Open’ and the selected project
is added in workspace. After adding the project, the program confirms whether to activate the
added project or not.
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2.7.3 Open from PLC

This is a feature that performs connection, upload and adds project consecutively. Therefore,
this menu is enabled only when the program is not connected to the system.

Opens the project stored in LP and adds it in SmartStudio. Select [Project]-[Load Project]-[Open
from PLC] of menu.

If the connection between the editor and system is available, [Open from PLC] menu works and
adds the uploaded project to workspace.

The upload{PLC ->PC} is proceeding.

The upload is proceeding.

If an uploaded project and an existing project have the same project ID, a message appears and
asks the user whether to apply the uploaded project to the project with the same ID, or to add as
a new project.

SmartStudio

T'j The project is the same with uploaded project, Do wou want ko edit it in corresponding project?

[¥es] Open Current Praoject,
[Mo] Cpen Mew Project,

Yes Mo Cancel

Click ‘Yes’ to apply the uploaded project information to the project with the same ID. Click ‘No’
and the uploaded project is added as a new project. Click ‘Cancel’ and it stops upload operation.

When the project is added, the program confirms whether to activate the added project or not.

2.7.4 Change PLC Type

Select [Project]-[Change PLC Type] of menu and ‘Change PLC type’ dialog box appears.
Select the ‘PLC type’ to change by pull-down menu and it changes the appropriate device and
instructions for the changed PLC.

Change PLC type

FLC series
LP SERIES -

FLC twpe
LP-5070(TS06) i

If the devices and instructions are not compatible with the changed model, places for devices or
instructions are replaced with"?”.

In case of color type (LP-S070) PLC program which supports motion instruction, it does not
change to the mono type program and error occurs.
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2.8

2.9

Print Project

Prints the program.

You can choose to print either parts or the whole of the program that is displayed currently.
When printing the parts of the program, you can specify the range of steps to print.

Brint §|

Print Program

t Print whole program

" Print parts
Start Step End Step

L1 - B

[ 4 H Cancel ]

The contents of print preview screen are printed.

Preview

Shows contents to be printed in currently activated windows, such as [ladder editor, mnemonic
editor, parameter, variable/comment]. This is irrelevant to currently active projects.

Select [Project]-[Preview] of menu after activating the to be printed edit window, ‘Preview Print’
dialog box appears.

Ereyiew Print §|

Preview

« Preview whole proaram

" Preview parts
start Step End Step

o1 - [ ]

[ oK. ][ Cancel l

Select a program range to preview.

=  Preview whole program: Previews whole program steps.

=  Preview parts: Previews from the start step to end step of the program.
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Note

The following project properties are always printed on the preview screen.

Begister Information

Project Fegistered Information

PLC Series : LP SERIES
PLC Type - LP-S5070(TADE)

Written Date : |Dec, 22th, 2011

Title * |Preview test
Company * |hutonics
Writer 2
Conment T
Save intervals for temporary file - |2 (Minute)
(Mot save when setting as '0°)
The numbers of buffer to undo : 10 (Tines)

0K | Cancel| |

© Copyright Reserved Autonics Co., Ltd. 33



I 2 Project Autonics

A b

(1) Preview for program (ladder editor)

| Frew Page | | Zoon [n LCloze
Ladder Pragram

| FOmi12

-1 WTOBC HOO

nomm
nne MOW_ HOOE MO
17 | momm

. NCw__HOmT__Nmed
73 [VBnm S

iy NTCPR_NOED DOE
3¢ |VBnAIER

-1 JITFON NI DOkZ OO0 HODT  HOD  HOOd

[[f:[s115] —
bl TPOM MO0 DOE? DOE0HODI A0 Ao

| B S—
Rty MTOWF MO DO+
&7 1 A,

i} WTOWF  HOOO O0meEs
75 [V BQADS S
11 JIT/ON MOFE0 DE0A: DOEe HAOON  HOON Ao

| BT
2 \uea NT=RE WA |
|1 BT S
1m e ITowy MOED DS
111 | EIAIE P
i1 NTUA NOED OmEd
i 1]
122 ML NTFOS MO |
HEATE
mpEn Rz
144 |V EOD S
=11 NTION NOE0 D2
155 |UBDAID S
iy MTMEC _HOOO
165 |1 B0 S
i NTIE: _HOIE
177 |U B3O S
iy MTENS _HOOO
Frogram :
Compariy : M iter :
Crate : FPage: 1.2

I 34 © Copyright Reserved Autonics Co., Ltd.



Autonics

2 Project I

(2) Preview for program (mnemonic editor)

| Frew Page | | Zoon [n LCloze
| Mremonic Program
Step ||I nskruct i m" Device || Variable || Comment
0 LOADP Foom?2 Fv_0012 1 SCAN OM
& MTOEC HOOO!
11 LO&AD MOO0ooo
12 Moy HOD O
MOOE0
17 LOADH MO00o0
18 WMoY HOOO!
MOOE0
23 LOADP UBD2000
26 MTCPP MOOE0
DO0B4
34 LOAP UBD2m:2
36 MTFOM MODED
DOp&e
DO0&0
HOOO!
HOOm
HOOm
45 LOA0P UBD2003
47 MTPOM MOOE0
DOp&e
DOD&D
HOOm
HOOO!
HOOm
56 LOADP UBD2004
58 MTIVP MOOE0
DOD54
67 LOADP UBD 2004
Program :
Company lriter :
Date : Paga : 143
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(3) Preview for parameter

| Frew Page

Zoon [n LCloze

Farameter

1. Parameter: Common tems

[5) Latch dewice set
# D ;1000 ~ 2289
= hi 1 1000 ~ 9293
#T:128 ~ 255
#0128 ~ 255
» 51128 ~ 255
* R0~ 3999
Lo 500 ~ 299

(51 Time Intarmupt
=TINT[] :: TimeD®10ms)
=TINT[Z] :: TimeD®10ms)
=TINTER] @ TimeD®10ms)
=TIHNTME] @ TimeD®10ms)
=TINTEE] @ TimeD®10ms)
=TINTIE] :: TimeD®10ms)
=TINTE] : TimeD®10ms)
=TINTEE] @ TimeD®10ms)

[FaTimerscope set
=100ms & 127 ~ 127
= 10ms ;0 255 ~ 255

2. Parameter : Expansion set

SlotHo - 0
Module : IN1GOUTAG
Wersion : DEFALLT
(1IFILTER Set

= Not Use

(2% Interrupt Set

4 Settlement flag operation : not use

(13 Qutput Option : Qutput after completing which it scans
(2 Default filter price : 0 mzec
(3 Expanzion module function operational condition : Only run mode aperation

= Mot Use
Frogram :
Compariy N rter
[rate : Fage : 125

| BB
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(4) Preview for variable/comment

| Frew Page | Zoon [n LCloze
Wariable narnef Cornment
Drevice Watiable narme || Carmment

Foo101 Lsing
Fooi10s Dwell Time
Fooiio Motion error
FoOo1iF Scram
Fog1z21 Uszing
Foo1z5 Dwell Time
FOo130 Mation error
FOO13F Scram
[l Origin back driver
r0000 1 Linear interpalation driver
rooa10 Origin back driver
r00 Actionlist
10100 Actionlist
r0z00 Actionlist

*

Prograrm !

ormnpany kit e

Diate ; 201 111227 Page: 1f1
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2.10

2.11

Printer settings

Configures the printer to be used.

Print Setup

Frinter

Mame;

Properties...

Statug: Ready
Type: HP Laserlet 5200 PCL &

Wwihers:  LPTT:

Comment;

Paper Orientation

Sizer |A4 ﬂ * Partrait

L
Sowrce: | Automatically Select | . " Landscape

Mebwark. .. ak. | Cancel

Exit
Exits SmartStudio.

If there is any unsaved project, the dialog box appears to check saving the project.
Click 'Yes’ and it saves and exits SmartStudio.
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Edit

Undo

Select [Edit]-[Undo] of menu or press Ctrl+Z keybord and the most recent operation is cancelled.

= Project Activationia)

[ Save Project

& Save Project &s

[A, Close Praoject

L3 Add Mew Project(d)

“ Load Existing Project(R)

‘fl Project Registered Information

Select [Project Registered Information] of pop-up menu, ‘Register Information’ dialog box
appears as following.

Begister Information §|

Project Resgistered Information

PLC Series - LP SERIES

1)
@ PLC Type : LP-5070(T30E)
@ Written Date : |Dec, 22th, 2011
Title : |Preview test
Company = |Autonics
Writer T
Caomment o
©)
Save intervals for temporary file :|2 (Minute)

[Hot save when setting as '0')
The numbers of buffer to undo : 10 (Times)

QK | Cance | |

®

You can designate the numbers of undo at “The numbers of buffer to undo’ in ‘Project Registered
Information’ in workspace. Click the project menu with right mouse button in workspace and the
following pop-up menu appears.

Register information Description

(OPLC series/ PLC type Shows LP series and type of present project.

@Written date /Title
/Company /Writer /Comment

Enters the additional information of the project.

Designates the saving interval of temporary files. If this value is
(3 Save intervals for set to 0, temporary files are not saved.

temporary file (Temporary files are saved in the installed SmartStudio program
'Autonics\SmartStudio 2.00\Temp' location.)

@The numbers of buffer to
undo

Designates the number of undo. (Setting range: 1 to 99)
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3.2 Cut

Select the to be cut area and select [Edit]-[Cut] of menu or press Ctrl+X keyboard and the
selected area is cut and saved in the clipboard.

The following is the example of cut instruction in ladder editor.

=  Before cut

Select a block to cut a certain area. You can select a cell instead of a block.

oaaoo 000
e
Moaao4 waooonz
— |
mooons
= After cut
After cut instruction, the selected area disappears from the screen. It is copied to the
clipboard.
Moaao4 waooonz
— |
WMaoons
= After paste
The content copied to the clipboard is pasted to a selected cell.
Select [Edit]-[Paste] of menu or press Ctrl+V keyboard.
Moaao4 waooonz
— |
Moonns
naaaoo waaaat
|
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3.3 Copy

Select the to be copied area and select [Edit]-[Copy] of menu or press Ctrl+C keyboard and the
selected area is copied in the clipboard.

The following is the example of copy instruction in ladder editor.

=  Copy
Select a block to copy a certain area. The screen does not show any change.

i MO0z01
— |

Mannn4 Mooz
] |

Moooos

= Paste
The content copied is pasted to a selected cell.
Select [Edit]-[Paste] of menu or press Ctrl+V keyboard.

tooooa W0aom
—
ooo04 hooonz
— |

MO00s
MOoo0x Moooo
|

3.4 Paste

Select the desired area to be pasted and select [Edit]-[Paste] of menu or press Ctrl+V keyboard
and [Cut] or [Copy] area is pasted to the selected area or the designated part.

3.5 Insert mode/Edit mode

Whenever selecting [Edit]-[Insert Mode], [Insert Mode] or [Edit Mode] is set alternatively for
ladder editor.

Insert Program entry pushes out the cell or line that is on the cursor position. In insert
mode mode, the cursor changes to a green dotted line.

Program entry deletes and replaces the cell or line that is on the cursor position.

Edit mode In insert mode, the cursor changes to a green line.
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3.6

Insert line

Inserts a new line into the present cursor location.

Move the cursor to the position you want to add a line, and select [Edit]-[Insert Line] or press

Ctrl+L keyboard. A new line is added to the cursor position.

The following is the example of insert line instruction in ladder editor.

In case of ladder editor, a line cannot be inserted if there is a instruction that occupies more than
two lines at the cursor position. If the horizontal line is inserted in a cell divided by vertical lines,

vertical columns are automatically created so that it conforms to the upper and lower lines.

=  Before insert

X00000
|

Yaaaao

#00001
SEE—

= After insert
®Ooooo

yaaaao

|

Xaaaat
T

= |n case of unable to insert

If there is an existing instruction across two lines as the following figure, a new line cannot

be inserted to the line where the cursor is placed.

Monoan
I UCTU

Monoo4
| R =5=

cono

Dooon
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3.7 Delete line

Deletes the line or block where the cursor is placed.

Block the area or place the cursor on the line where you want to delete and select [Edit]-[Delete
Line] of menu or press Ctrl+D keyboard. It deletes the desired line.

The following is the example of delete line instruction in ladder editor.

=  Before delete

X00000 ¥00000
|

00001
]

= After delete

#00000 YOoooo
!

#00001
S —

= |n case of unable to delete

If there is an existing instruction across two lines as the following figure, the line where the
cursor is placed cannot be deleted.

Moaaan
| LCTU cono

MO0004
| R =5= oonaa
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3.8

Increase ladder column

This function increases the number of columns displayed on the ladder editor.

Select [Edit]-[Increase Ladder Column] of menu or press Alt + '+' keyboard and present number
of columns + 2 columns is displayed. Maximum number of columns allowed to increase to is 32.

Output instruction is displayed on the right side as the number of increased columns.

Before increase ladder column

®ooooo HoOooz HO00o3 Hoooo4 Y00oa0
— | | | |

®oooo
—

1 2 3 4 5 6 7 8
After increase ladder column

®ooooo Hooooz2 #0oo0oo3 ®Ooooo4 ¥oooon
— | | |

X00001
—

1 2 3 4 5 6 7 8 9 10

If a ladder has created a wider than indicated number of columns, and an arrow appears as a
result, increasing the number of columns makes the arrow disappear and a program can be
shown in a line.

#00a00 #00002 #00003 #00004
—
#00am
—

1 | 1 | 1 0

#00005 foooonon

®ooooa ®0oooz2 ®0ooo3 #00oo4 ®00004 Y00oog
—
#0ooo1
—

© Copyright Reserved Autonics Co., Ltd.



Autonics

3edit |

3.9 Decrease ladder column

This function decreases the number of columns that are displayed on the ladder editor.

Select [Edit]-[Decrease Ladder Column] of menu or press Alt +

"' keyboard. Present number of

columns minus 2 columns is displayed. Minimum number of columns allowed to keep is 8.

Output instruction is displayed on the right side as the number of decreased columns.

. Before decrease ladder column

¥00000 K00002 ¥00003 ¥00004 ¥00000
——— | | |

¥00001
—

1 2 3 4 9 10
=  After decrease ladder column

®0oooa ®Ooo0z2 ®0ooo3 woooond Y¥00000
— | | | |

®Oooo1
—

1 2 3 4 7 8

If the input instruction overlaps the output instruction that displays the decreased number of
colums (present number - 2), an arrow appears on the last column of the input instruction line
and also on the first column of the next line. Output instruction is displayed on the last column of

the next line.

00000 A00002 00003 A00004

#000045 fooonn

— | | | |
#0000
—

#00ooa #00aoz #00003 X#00oo4

I I I T 0
#0oo0m
—
#ooooa yooooo
0 [ |
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3.10

3.11

Edit rung comment

Edits the comment of the rung where the cursor is placed.

Select [Edit]-[Edit Rung Comment] of menu or double-click the desired line to edit the rung
comment. Rung comment edit area appears and you can edit the rung comment. Press Ctrl + E
keyboard and it opeates as same.

The following is the example of edit rung comment instruction in ladder editor.

=

0 #0000 #ooooz #0003 00004 #0005 Ya00nan

¥00001
|

Rung comment edit area

j— Double-click area for rung comment edit

You can enter a maximum 127 byte characters. Press Ctrl+Enter keyboard in rung comment edit
area and it is used as a forced line break.

Find

Finds a string or text in

the program.

Select [Edit]-[Find] of menu, or press Ctrl + F keyboard and ‘Find’ dialog box appears.

Find

AFind String

X

= * Foward

@Options
f+ Instruction
" Bit Device
" Word Device

|ul"“ Backward

" Constant
" Comment

& i |

Find

Description

(DFind String

Enter the text you want to find.

@Forward/ Backward

Select the direction to find, either forward or backward from the present
cursor position.

Select the target to find. You can select one of options such as

®Options instruction, constant, bit device, comment, or word device.
@Find Next Finds the next for the nearest from the present cursor in find direction.
®Close Finishes find and closes ‘Find’ dialog box.

If the text is not found or the search reaches the last step, the following dialog box appears.

SmartStudio

1 'j Finding string has nok found any more,
-
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A e

The following is the example of find instruction in ladder editor.

If the text is found, the cursor is placed on the cell where the text is included as below.

verical rising of 2nd level
0 Moot 01
A | ! hACy HOooaz Dooao
7 Moo101
| [ TON T024 D0z00
MO2003
g —
TOOZ4 Mg ] Yoooat
L
— I — Find g| g —
Y00ao mogd . ,
14 Find String & Fouard F TO24 Dozon
TOO25
75 TOOZ5 m0Q | | ¢ Backward Mo2003
PETS MDERDM
" Instructio " Constant R
Ol g " Comment MO200E
" Ward Device R —
24 Mo2006 100 -
Find Hext Close F T024 Dozao
Yoooo
| R —
44 EMND
| I
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3.12 Replace

Select [Edit]-[Replace] of menu or press Ctrl + H keyboard and ‘Replace’ dialog box appears.

Heplace &|

DFind String | {7@ Find Mext

[ZReplace with | @
(@options ®
+ Bit Device " Word Device

" Comment " Constant i

Replace Description
@Find String Enter the text to be found
(@Replace with Enter the text to be replaced with @Find String

Select the range of the text to be replaced.

®Options You can designate one of bit device, word device, comment, or constant.
@Find Next Find (@Find String for the nearest from the present cursor

(®Replace Replaces the finded strings with the replaced strings.

®Change All Changes all occurrences of the text without confirmation.

@Close Stops replacing and closes ‘Replace’ dialog box.

If it cannot find any more of the text, the following dialog box appears.

SmartStudio

' 'j The syskem can not find a string ko be replaced.
L3

Yes Mo
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3.13 Find step

Moves cursor to the desired step.

Select [Edit]-[Find Step] of menu or press Ctrl + G keyboard, ‘Find Step’ dialog box appears.

Find Step

Insert step number to find

(T Step Ho,
[@ Find ] [@ Cancel l
Find step Description

@®Step number

Enter the step number to move.

@Find

Cursor moves to the step entered in @

®Cancel

Cancels step finding and closes ‘Find Step’ dialog box.

If you enter the non-existing step, the following dialog box appears.

SmartStudio

The syskem could not find the step wou want,
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4 Tool

4.1 Ladder tool

4.1.1 Arrow

Select [Tool]-[Arrow] of menu or press Esc keyboard in ladder editor, you can select an object
and change the cursor position.

You can select a cell or specify a cursor position as the following figure.

mooonan mMoono
I
mooong mooonz
— |
MOnoos
manoon MO0on1
mooonan
| CTu cooo
mooong
| R =5= pooaa
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4.1.2

Delete

Select the to be deleted area and select [Tool]-[Delete] of menu or press Shift+E keyboard to
delete the object in ladder, mnemonic editor. The following is the example of delete instruction in
ladder editor.

If the one cell of the object occupies more than two cells is deleted, the whole object is deleted.

Deleted the object of ladder or menmonic is restored by [Edit]-[Undo] of menu.

=  Before delete

MO000o Moo,
I
MO0004 MO000?
— |
MO000%
MO000o MO0001
Moonoo &2
, UCTR Cooo
MO0004
oy R =5= ooonn

= After delete
You can check the cell where the cursor is placed is deleted.

MO000o MO0001
I
Mo0oo4 MO0o0z
— |
MO00na
Mooom
tMO00a0
| UCTR 000
MO0004
| R =5= Doood
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4.1.3

Vertical line

Select [Tool]-[Vertical Line] of menu or press F6 keyboard and it draws a vertical line on the right
side of a selected cell in the ladder editor. A vertical line cannot be added on the last column of a
ladder line.

Before editing vertical line

Select [Tool]-[Vertical Line] of menu or press F6 keyboard.
¥00000 MO0001
I

Edit vertical line
Place the cursor or mouse pointer in the location you want to edit.
#0oooa Moooo1

_%l

After editing vertical line
A vertical line is added in the relevant location.

¥0aaao o000

T
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4.1.4

Horizontal line

Select [Tool]-[Horizontal Line] of menu or press F5 keyboard and it draws a horizontal line in the
selected cell in the ladder editor. Horizontal line cannot be added in the last column of a ladder
line.

= Before editing horizontal line

Select [Tool]-[Horizontal Line] of menu or press F5 keyboard.
00000 mMoooom
I

= Edit horizontal line
Place the cursor or mouse pointer in the location you want to edit.

#00000 o000
—

N

= After horizontal line
A horizontal line is drawn in the relevant location.

X00000 MO0ao1
|
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4.1.5 Input instruct

ion

Inputs normally open contact, normally closed contact, rising input contact, and falling input

contact instructions.

Normally open
contact

Contact normally stays in OFF status. When a certain input condition is ON, it
also becomes ON.

Normally closed

Contact normally stays in ON status. When a certain input condition is

contact satisfied, it also becomes OFF.

Rising input Contact becomes ON when the previous status of the input contact changes
contact from OFF to ON.

Falling input Contact becomes ON when the previous status of the input contact changes
contact from ON to OFF.

An input instruction cannot be located in the last column of the ladder line.

Hot key is as following table.

Input instruction Hot key
Normally open contact F3
Normally closed contact F4
Rising input contact Shift+F1
Falling input contact Shift+F2

All input contacts are entered in the same way. The following is the example of input for normally
open contact instruction in ladder editor.

=  Before editing normally open contact

Select [Tool]-[Normally Open Contact] of menu or press F3 keyboard.

o000

MOaom

—1

=  Edit normally open contact

Place the cursor or mouse pointer in the location you want to edit.

roo0a0no

Monom

v |

4
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Device input

Press Enter keyboard or click with left mouse button, ‘Device Input’ dialog box appears as

following.

Device Input (—|1-])

3

(T) Device |

@Wariable |

(ZConment -

@0 Mot DisplavB) Yariable/Comment®E) Flag

Yariable | Device

| Comment

@

Cancel

Device input

Description

®Device Enter the device of normally open contact
(@Variable Enter the variable of the normally open contact
®Comment Enter the comment of the normally open contact
@®Not Display Not display any contents in @

G Variable/Comment

Displays registered variable/comment in @

®Flag

Displays special device information in @

@ Variable, Device,

Comment

Displays the selected contents from @ to ®

After editing normally open contact

After entering the device and additional information, click ‘OK’ or press Enter keyboard.
Normally open contact instruction with specified device is input at the relevant location.

nooooo

mMoooo1

I
nooaoz
S —
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4.1.6 Output instruction

Inputs output instruction, rising output contact, falling output contact, SET, RESET instructions.

Output instruction Output contact is for output the operation result to device

When the operation result is output to as device, output turns from OFF to

Rising output contact | ON with one scan and at the other scans it turns OFF status as output

contact.
Falling output When the operation result is output to as device, output turns from ON to
contact OFF with one scan and at the other scans it turns OFF status.

Once after SET by SET instruction, this contact maintains SET status even
SET though input condition is OFF. (SET contact by RESET instruction turns
OFF)

RESET instruction turns OFF to the specified contact when input condition
is ON. (RESET contact turns ON by SET instruction.)

RESET

An output instruction can be located only in the last column of the ladder line.

Hot key is as following table.

Output instruction Hot key
Output instruction F9

Rising output contact Shift+F5
Falling output contact Shift+F6
SET Shift+F3
RESET Shift+F4

The following is the example of input for output instructions.

= Before editing output contact
Select [Tool]-[Output Instruction] of menu or press F9 keyboard.

Moaooo
—

=  Edit output contact
Place the cursor or mouse pointer in the location you want to edit.

Mooooo

— %_U_

© Copyright Reserved Autonics Co., Ltd. 57 I



I 4 Tool Autonics

= Device input

Press Enter keyboard or click with left mouse button, ‘Device Input’ dialog box appears as
following.

Device Input (- -} gl

Device | |

Variable | |

Comment :

@ Mot Display  Yariable/Comment ¢ Flaa

Yariable | Device | Comment

< >
Device input Description
®Device Enter the device of output contact
(@Variable Enter the variable of output contact
®Comment Enter the comment of output contact
@®Not Display Not display any contents in @
(®Variable/Comment Displays registered variable/comment in @
®Flag Displays special device information in @
@ Variable, Device, Comment Displays the selected contents from @ to ®

= After editing output contact

After entering the device and additional information, click ‘OK’ or press Enter keyboard.
Output contact instruction with specified device is input at the relevant location.

MOooooo Mo0001
—

For further details of each instruction, refer to “LP series instruction manual”. All output contacts
are entered in the same way.
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4.1.7 Application instructions

This menu is used to enter application instructions.

Select [Tool]-[Application Instructions] of menu or press F10 keyboard, ‘Edit Ladder(Application
Instructions)’ dialog box appears.

Edit Ladder{Application Instructions)

oy %1 vo @ 0K

@ ALL | BASE CHD| THR/CNT | Diversent | IS cancel |
[0AD>= A~ [®

el

el

o

@Usable Devices

WOY OP1 OPZ

OF1 ®,¥,F.Z,1,C.H,5,L,0, 00, TNT

OP2 Y,F.Z,T.C.H,5.L.0,
Application Description
instruction

DApplication instruction | Enter application instruction directly.

Displays available instructions to use for each tab. Double-click the

@Application instruction instruction in @ and the selected instruction is inputin @.

(®Usable Devices Displays usable devices of operand by the selected instruction.
@O0K Application instruction is applied to the ladder editor.
®Cancel Cancels application instruction input.
®Instruction Help Shows help for the selected instruction.

Registers selected instructions as frequently used instructions.
ORegister Registered instructions appear under ‘Register’ tab in @
®Delete Deletes instruction registered to the ‘Register’ tab.
©@Delete All Deletes all instructions registered to the ‘Register’ tab.

Select the menu and click the cell between the input motion and the output motion in the ladder
editor to input a ladder. Optional input of an application instruction is available.

When a ladder is input, it is always created next to an output motion.
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= Before input application instruction
MO0a0noo
— b—
= Input application instruction
mMoooon
— %
= Edit ladder (Application instruction) dialog box
Trogram{ New Projec‘t*|
gl  mooooo
|_
Edit Ladder{Application Instructions) fz|
MO X1 Y0 | 0K
ALL | BASE CHD| TMR/CNT | Divergent|»
Usable Devices
WOy OP1 ORZ
OPT X,¥,F,ZT.C.HE, W, THT
OP2 Y,F,Z,T.C.H, 8L,
= After input application instruction
Waoaaao
I E D000 S

4.1.8

NOT instruction

This instruction is for reversing the input so far.
Select [Tool]-[NOT Instruction] of menu or press Shift + F9 keyboard and the cursor displays
with "*" sign. Click the desired cell to input the NOT instruction in ladder editor.

Maoaaaao
| |

Y000oo |
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4.1.9 Register user defined function

Registers a rung as a user defined function in order to reuse a specified rung.
Designate block of the area you want to register as a user defined function as below.

X00000  X0OD0Z  XO0O0O3  X0O004 00000
— I I I

maoooo

—

MO0o0o0
| | RO ®oooo Yonon

Select [Tool]-[Register User Defined Function] of menu or press Shift + F10 keyboard. Or click
5.F10
E¥ in toolbar, ‘Register User Defined Function’ dialog box appears.

Hegister User Defined Function g|
@Funct ion | . lib(Max: 7 Words)
@'Operand Infarrmation
The numbers
Format D1
'3 Operand Information @Help
D1 : 5
DZ: i
D3: =
D4: =
Dh5: i
DE: <
D7 -
DE: v
09: -
D10: 5
Di1: -
Dlz: -
D13: -
D14: -
D15: -
D1G: -
[ QK ] [ Cance |
User defined function | Description
®Function Enter the function name.

@Operand information | Specify the number of operands to use.

Specify a device of each operand as much as the specified number of

@Operand information operand. Devices assigned to the block appear in pull-down menu.

@®Help Enter the comment about the to be registered user defined function.

After completing above steps, click ‘OK’ and the user defined function is registered. The
registered user defined function is stored in the \LIB folder as function name “function name.lib”
file.
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4.1.10 User defined function

Calls a user defined function registered to the user defined function library.

5F11

Select [Tool]-[User Defined Function] of menu or press Shift + F11 keyboard. Or click in
toolbar, ‘Function List’ dialog box appears.

Function List

Ulnstruction F-213

Path |

2
F_455

@bperand
01

O1: Bit Device

(@ Comment

[ Select ][

Cancel ]

Function list

Description

®lnstruction

Shows the selected user defined function.

@User defined
function list

Shows a list of user defined functions stored in the specified folder at path.

(®Operand

Shows the device for the selected user defined function.

@Comment

Shows description assigned to the selected user defined function.

After completing above steps, click ‘Select’ and the user defined function is applied in ladder

editor.

Click ‘Cancel’ and ‘Function List’ dialog box closes regardless the contents entered.

I
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A e

User defined function call is shown in the “FCALL+instruction+operand” format. The internal
routine of the user defined function is added to the outside of the last END instruction, as shown
in the green box in the image below.

MOO00D Y00000
I
[ FCALL ouTz 0000 Y0000
END
FUNC 0UTZ V0000 voooT |
V00020
L [ mMov V0000 V0001
RET
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4.2 Program checking

4.2.1 Program optimization

Program optimization has two functions; connect ladder line in ladder editor, and clear NOP in
ladder/mnemonic editor.

When executing program optimization in ladder editor, ‘Program Optimization’ dialog box
appears and you can select ‘Connect Ladder Line’ or ‘Clear NOP’ function.

In menmonic editor, there is only ‘Clear NOP’ function, ‘Program Optimization’ dialog box does
not appear and it executes ‘Clear NOP’ function directly.
Program Optimization E|

Options

@ Connect Ladder Line
@.f‘ Clear HOP

Start | Cancel

Program

optimization Description

This feature forces connection of input lines of the open (not connected)

@Connect ladder line ladder. This function does not guarantee validity of the ladder.

Mnemonic program can delete all NOP instructions. There is no change

@Clear NOP in the ladder shape.

= Before connecting ladder line
Input contact and output contact in the second line are not connected together.

MOD00D
, [ wov D00a0 D000t
Mooz M00002
1 —
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= Connect ladder line

Select [Tool]-[Program Checking]-[Program Optimization] of menu, ‘Program Optimization’
dialog box appears. This dialog box appears only in ladder editor. You can select ‘Connect
Ladder Line’ or ‘Clear NOP’ functions. In this example, select ‘Connect Ladder Line’.

WMooom
I ! RO #0om Rl
woaaoz Yanooa
- [

—

Program Optimization

(]

Options

« Connect Ladder Line
" Clear MOP

Start | Cance |

= After connecting ladder line

You can see the input contact and output contact are now connected.

w0ooooo
| ! Oy Dooaa Doont
m0ooooz m0ooooz
I

SmartStudio
| E It has been sucessfully optimized.
.

Ex.

= Before clearing NOP

Clear NOP is able to check in mnemonic editor.

3rogram( New Prnje(:l"‘

0 MOoaoa A Step Instruction | OP1 0Pz 0P3
Ly [ oV Dnon Dooni 0 LOAD MO0000
10 Moaoo1 Mononz 1 Moy DOoO00  DOo01
1} 5

10 LOAD Moooa1
ha ouT MOonooz2
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Clear NOP

With activated ladder editor, select [Tool]-[Program Checking]-[Program Optimization] of
menu and ‘Program Optimization’ dialog box appears. Select ‘Clear NOP’. With only
activated mnemonic editor, select [Tool]- [Program Checking]-[Program Optimization] of
menu and ‘Program Optimization’ dialog box does not appear. It clears “NOP” instructions.

3rogram( NewPrujecr\

After clearing NOP

Program Optimization

Options
G

ct Ladder Line
HNOR

g| wooono ~ | [step  [instruction[OP1  JoOP2  [OP3 |
L WOV D000 o001 0 LcaD MO0000

10 M0o0oo0t Mooonz 1 11 O DO0o0o  DOoo1
—| I E O

WMOooant
[tiiulululul]

You can see, in the mnemonic editor on right side, that previous NOP instructions are

deleted.
2rogram( New Project*| Fragrami New Froject2* | 7]
i MOoooo ~ Step Instruction | OP1 0P2 0P3
Ly WGV GO000 DO001 o LoAD MO0000
g | Mooom maooo2 1 Mo Doo0od  Doood
| & LOAD MO0001
7 ouT 00002
8 END ] END
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4.2.2 Program checking and options

This function checks to see whether there are program errors or not. Select [Tool]-[Program

Checking]-[Program Checking Options] of menu and ‘Checking Program Options’ dialog box
appears.

Checking Program Options E|

Opt ions

¥ Process dual coil as error

Cancel

When checking ‘Process dual coil as error’, dual coil is processed as error and download is not
available. When non-checking this, it displays warning message for dual coil and download is
available.

Regardless option checking, click ‘OK’ and it checks the followings.
= Check dual coil

=  Check program errors

=  Check program capacity

= Others

Program checking result is output in message box as followings.

=  Example of without errors
“There is no error detected.” message appears.

The program checking has been completed.
There is no error detected.

Mezzage

=  Example of errors
Lines and steps with errors are written in the message box.

[Error] Dual-coil: 9 step M0D0DDZ devices

Message
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5 View

51 Ladder/Mnemonic

Whenever this menu is selected and the program editor window is ladder, it converts the to
mnemonic and vice versa.

=  Ladder

3rogram( New Project* |

0 oot Yooooo
— I

=  Mnemonic

3rogram( New Project* |

| Step | Instruction | OP1 oP2 |OP3 |oPa |oPs |oOP6 | OP7 |OPS8
u] LOAD rOooo
1 ouT wooooo
5.2 Device name
Displays the devices used in the program by name.
A000ao 00aao
— |
#0ooom
—
53 Variable name
Displays variable names of the devices used in the program.
Inputl outputt
— |
input2 WO0004
— |
END

Devices with a registered variable name are displayed by the variable name (within blue box in
the above image). Devices without a registered variable name are displayed by device name
(within a green box as in the above image).
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54 Device name & Variable name

Displays devices in both device name and variable name.
®00000 Y0000

|

[

input autput
#0ooo1

_|

input2

5.5 Device name & Comment

Displays the device used in the program along with its description.

#0000 Y0000
|
|

®oooot

_{

Cutputt

Device without a registered description is displayed only by device name such as the input
contact in the above image.
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5.6

Used devices

Used devices displays the present usage state of the devices.

Select [View]-[Used Devices] of menu and ‘Status of Used Devices’ dialog box appears. You can
check the information of devices to select a desired device. When using a device more than one
time, used device displays the number of the using devices.

(1) ‘Status of Used Devices’ dialog box layout

2

Status of Used Devices

X

bl Y M D

Device name | Word/Double | Obit| 1bit| 2bit| 3bit | 4bit| 5bit| Bbit| Vhit| 8bit | 9bit| Abit| Bbit | Chit| Dbit| Ebit| Fhit

T c z F v L R (1

]
#0001
xooo2
xon03
xono4
#0005
*0006
xona?
xonos
x0003
wnnin

)
]
-y

P
A

Device name Pos

<

1#0 Tvpe Address

Color (ﬂ'/'

| No Use EGET et WorddByte-gBID

Word(2Byte-1BBit) |  Double(4Byte-326it) |

Status of used
devices

Description

@®Device tab bar

Device tab for the using device

@Present status list

Displays whether the device is using or not with color.
Word/double: Displays using device except bit data
OtoF bit: display bit using devices
The number is for the used times of appropriate device.

(®Detailed using list

Displays detailed information of the device by clicking present state
list

@Color

Classified devices by color

Present status list

Device type Description

Bit Device in UB unit

Byte Device in successive 8 UB unit

Word Device in UW unit

Double word Device in successive 2 UW unit

Sign Description

« Device direction with each bit device when using device over 1 byte
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(3) Detailed using list

Item Description

Device name Displays the using device

Pos Coordinates of devices located in ladder cell

I/0 Displays the state (input/output) of the device

Type Device type (Bit, Byte, Word, DWord)

Address Used address of LP system

(4) Color

Color Description

| Mo Usze | Not using device

_ Displays using bit type device

| Half Ward(1Bwte-0Bit) | Displays using 1byte (8bit) type device

| Word(2Byte-166it) | Displays using 2byte (16bit) type device
Doublef4Byute-32Bit) | Displays using 4byte (32bit) type device

(5) To display a device used more than one time

When a device is used at more than one device, present state list displays the number of
the using devices as following. Click the number, and detailed using list displays the device

list information.

Status ot Used Devices

P [ v M

|o

3

[T _fe Jz |F v v Ir |

Dievice name | ‘Waord/Double | Obit 1hit | Zhit | 3hit ‘ 4hit | Shit: | Bhit | Fhit ‘ Bhit | 9bit | Abit | Bhit | Chit | Dbit | Ebit | Fhit

0000
Maoo1
MO00z
MO003
MO004
MO00S
MO00G
MO007
MO00S
Maoo9

Device name Pos o Type Address
moooon | (6,0 | EIT DEVICE | M Address: 00, UB200000
MOO000 (7,0) BIT DEVICE 1 Address: 00, UBZ00000

I Mo Use

_ {Half word(1Byte-gBE | {Word(ZByte- 166k [ {Double(4Byke-326it |
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(6) To find device on ladder by detailed using list
You can find position information of device at detailed using list at the device on ladder.

Ex.

To find the device positioned position (6, 7)

Status of Used Devices

Mo Use

x |y o |7 lc lz |F |v I |r
Device name I ‘word/Double 0bit ‘ 1hit | 2hit | 3hit ‘ 4bit | Shit | it | Thit | Shit | Sbit | abit | Bhit | Chit ‘ Dhit | Ebit | Fhit
MO045
MO049
oo e e e e )
MO0S1
MO0z
MO0S3
MO0S4
MO0SS
MO0SeE
MO0s7
Device name Pos jile] Type Address
MO0s0 (6,7) WORD DEYICE M Address: 50, UW20050
MO0s0 7,7) WORD DEYICE I Address: 50, UW20050
MOS0 (11,6) WORD DEYICE I address: 50, UW20050
[« — i - ]
Color

2rogramf New Project®

{Double{4Byte-326it

0 Fooo1z2
gy WTOBG R
Cheak at 00006
11 woooon
| MoV FO00Z | w0050
17 hi0oooo
— MO HOoo1 [TED)

Position (x, y) of detailed using list is matched (line, column) of ladder. (The position of
detailed using list starts from y, x(0, 0).)
Therefore, the device of above figure position (6, 7) is matched the device which is placed at
6th line (y) and 7th column of ladder.
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5.7 Decimal/Hexadecimal view

Sets integers in the program or data values for monitoring as decimal number view or

hexadecimal number view.

These two status are not applied at the same time.

(1) Decimal view

00000 16 16
| EE WO01 0 MoToo |
16
D 16 Mooio |
B5535
[ WOV B5535 moooo |
(2) Hexadecimal view
00000 HO010 HOO10
| [ MOV MO010 w0100
HOO10
[ MOV HOO10 WO01 0
HFFFF
[ MOV HFFFF wopoo
5.8 Signed/Unsigned view
Shows integers in the program or monitoring values as Signed or Unsigned.
These two status are not applied at the same time.
(1) Signed view
X00000 18 16
| [ MOV MO010 w0 00
16
[ MOV 16 w0010
-
[ MOV - MOn00

(2) Unsigned view

When you change to [Singed View], it is changed decimal view and signed view both.

¥0anon 18 18
R I MO01 0 MoTo0 |
16
[ WMoV 6 MaoTo |
FE535
[ Wov BRA3E Maooo |
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5.9 UW (GP device)/Device (LP device) view

Sets view mode of the device as either LP Device View or GP Device View.

(1) UW (GP device) view
It converts a LP device to a device that can be used in GP.

| UB070000
[ [ MoV Ugz0010  UWz20100
(2) Device (LP device) view
It shows actual device used in LP.
#0o0oon
| ! M hoa10 hi01 00
© Copyright Reserved Autonics Co., Ltd. 75 I



5 view

Avutonics

5.10

Zoom in/out

Increases or decreases the ladder editor screen.

The screen zoom range is from max 175% to min 25% increasing by steps of 25%. The following
shows ladder screens adjusted to 25% and 175% respectively.

2rogram{ New Project* |

R L K Sy S Sy
B ik bk bk L
S SR K eSSt PSR
A P
N R S A R R
B ik bk bk T
AR Ty S TR
e e
DRSS D St S
R R ik bk ik ik
B ET T T
A Ay T
S AR e SR O
B e e s
B
e R N e W
T N TSI R
R il bk bk St T
e R
Sep SEns ey Lt Ll s S
T T
il ik ek ik
A
S e N S SN T e R
B TP
R ik bk kSt
R R R
Sy A BRIy BT
R e M
B ik bk bk St
S DS Dt T D
T T
e it

B bk it e

o | xoo000 i E]

2 MIOOOOIO | | | .

- |l
i
=
[l

» . Ladder /4 hnemonic [/

| KB
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5.11 Font settings

Sets text font face used in the program.

Font size setting is interconnected with screen zoom.

Font Settings Ewgl

Eant:
e
Arial Black ﬂ

€} Zial Marow

€} Zsial Founded MT Bold

() dvial Unicode MS

€} Aino Pro

€} 2mo Pro Caption »

Sample

AaBbyysz

5.12 Color settings

Changes the color of the Ladder Editor. Select an item in the list box to change color. The color
of the selected item is displayed in the preview of ‘Color Settings’ dialog box. Click ‘Apply’ and
ladder editor color is changed.

Color Settings

Command @ ” t@)l:hange Color
Baclkground

Selected range backaround
Selected range outline

Rung comment

Rung comment backaround
Output comment ) w [Snitialization

@

Rung Comment

100 Output

Comment
—| |— TOM TOODD &

[@' Apply l@l[' Cancel

Color settings | description

®ltem List of items to be changed color

@Preview Previews the changed color

(®Change Color | Changes the color of selected items in the list

@Preview Shows the new color in the ladder editor
®lnitialization Ignores user changed color and initializes the color of the ladder editor
®Apply Applies the new color and closes ‘Color Settings’ dialog box.

Cancel the new color, applies the previous color and closes ‘Color Settings’

@Cancel dialog box.
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5.13 Toolbar
Selects whether to display the toolbar or not.
Toolbar Icon
Project tool i re e =
Ladder tOOI *5: ﬁ és I@. _”F_a J/? ‘HJ (1] *F‘l SFE  GFE (sst (!RF;IJ \-/ 100% SFI0 1 bE z
Online tool P O S@mEE e 5 S
Edit tool ) Yo Bz @ | Ay &R
View tool CE- IR X TR R T RPN
Debug tool B =230 3= RRE e
External program
_ &l E1 E2 E3
connection
5.14 Workspace
Selects whether to display the work space or not.
Waorkspace
=24 Mew Project (LP-5070{TID6) )+
Program
{8 Parameter
1= Variable/Comment
L=l Monitaring
Ex Project
5.15 Message box

Selects whether to display output message window or not.

Cutput

Error]:The program syntax error has been found in 2 step rung.

hessane
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6 Online

6.1 Connecting

Attempts to connect to LP and SmartStudio with predefined communication option
(communication port, communication speed; BPS). Whether the connection succeeds or fails is
notified through the message window.

You can check the connecting stauts as following toolbar.
= Disconnection status

P

= Attempting to connect status

= Connected status
Four P

6.2 Disconnecting
Disconnects between SmartStudio and LP.
After disconnected, online toolbar changes as above and online menus are disabled.
=  Before disconnecting
. e &
= After disconnecting
P
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6.3 Download

Downloads active project programs and parameters to the LP. Download is only available when
status between SmartStudio and LP is "connected" and there is an active project.

You can choose programs and parameters to download.

Download to PLC(DOWNLOAD)  [X]

v Program

Note

Please check the followings before downloading.
1st Make sure the PLC type in SmartStudio and the system's PLC type match before
download. The program does not check PLC type when connecting.

2nd Automatically performs program error checking.
If there is error, after checking, the following message appears.

SmartStudio

L ] E An errar has been Found in program checking,
L

If there is no error, the following message appears and donwload processes.

The download(PC->PLC) is currently proceeding.

The download is currently proceeding.
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6.4 Upload

This feature brings programs and parameters from PLC to PC in SmartStudio.
When connecting stauts SmartStudio and LP, select [Online]-[Upload] of menu and the following
dialog box appears.

You can choose programs and parameters to upload.

If the uploaded project is the same project you are currently working on in SmartStudio, the
following dialog box appears. when the upload is completed. You can choose whether to
continue working on the current project to click ‘Yes’, or open and work on the newly uploaded
project to click ‘No’.

SmartStudio

"_\ Do wou want ko edit the uploaded program in existing project?

[es] Open Current Project.
[Mo] Open Mew Project,

es Mo Cancel
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6.5

Change mode

Changes operation mode of the LP.
There are 5 operation modes of the LP: RUN, STOP, PAUSE, DEBUG, H/W STOP.

Note

Operation mode

If the LP system mode is set to RUN mode,

It can be changed to STOP or PAUSE mode. If you are in the middle of monitoring, you can
change the mode to DEBUG mode.

If the LP system mode is set to STOP mode,

It can be changed to RUN mode. If you are in the middle of monitoring, you can change the
mode to DEBUG mode.

If the LP system mode is set to PAUSE mode,

It can be changed to RUN or STOP. If you are in the middle of monitoring, you can change
the mode to DEBUG mode.

If the LP system mode is set to DEBUG mode,
It can be changed to RUN mode.
If the LP system mode is set to H/W STOP mode,

Mode control in SmartStudio is not available. H/W STOP is a mode where LP system switch
is setto STOP.

RUN - »  DEBUG
7Y
v

STOP < PAUSE

*  RUN: Executes the program downloaded to LP.
e STOP: Stops running program. This mode is enabled when the system mode is RUN.

e PAUSE: Temporarily stops the running program. When this mode is off, the program
continues to run from the point of pause.

* DEBUG: Stops the program and enables debug menus.

RUN mode

RUN mode repeats the following processes in order. Reads external contact status and
saves it in internal memory; executes user program operations, such as step order or
branch instruction and interrupt, to the END line; sends output device memory values as
external output signals. This sequence is repeated.

STOP mode

STOP mode stops execution of user program, initializes internal memory data (latch area,
some special devices are excluded) as well as turns all external output signals off to block
external signals from the program.

I s
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= PAUSE mode
Pause mode stops only the execution of user program, and keeps internal memories and
external output signals.
= DEBUG mode
DEBUG mode stops execution of user program at O step, initializes internal memory data
(latch area, some special devices are excluded) as well as turns all external output signals
off. It is also in a wait state for executing debug instructions.
6.6 Start monitoring/Stop monitoring

Monitors to reflect system's operation status to the editor if programs of the active project and

the system are same to applied it on the program.

The operation mode can be changed to DEBUG mode while monitoring. You cannot stop

monitoring in DEBUG mode.

If programs of the active project and the system are not the same, monitored values may be
inaccurate.

Bits or word device values are displayed in program editor while monitoring, as in the following
image.

Before monitoring

Mo0ooo WMO0o1
| [ WMoY 10 MOoT 0
MO0 Y0000
— |
END
After monitoring
MODDOD MODOD1 0
| — M 10 mO010
MOOoo1 ¥00000
= I
END
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6.7

Read information

Reads and shows the system information of the connected LP system.

Select [Online]-[Read Information] of menu and ‘Read PLC information’ dialog box appears and
reads the following items of PLC.

Head PLC information g|
PLC type : LP-S5070-TACE Status
PLC VYersionVER 1.01 RUN
Current Scan O Maximum Scan 4
Minimum Scan O fverage Scan 0O
sLoT | 10 TYPE | FUNC TYPE
1] DEFAULT
< >

Item

PLC TYPE—SERIES + MODEL Ex)LP-S070 T9D6

PLC version: Firmware version

Status: PLC mode (RUN, STOP, PAUSE, DEBUG)
Hardware switch status (RUN, STOP)

Current scan time

Maximum scan time

Minimum scan time

Average scan time

Slot information
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6.8 Change password

Sets and edits communication password on LP system.
If the password is set already, it checks the password for upload.

Select [Online]-[Change Password] and ‘Change PLC Password’ dialog box appears.

Change PLC Password §|

Previous Password
@[

Change Password

Hew Password :
Change
Yerify New Passowrd - |

(1) Delete password

If the password is set, the coded password is shown in @‘Previous Password'.

Delete the coded password in @ and enter the previous password and click @‘Delete’. It

deletes the preset password in the LP system.

(2) Change password

@ When there is set password,
- Enter the previous password in @
- Input new password in ‘New Password’ and ‘Verify New Password’.
- Click ‘Change’.
@ When the password is deleted,
- Maintains @ with blank.

- Input new password in ‘New Password’ and ‘Verify New Password'.
- Click ‘Change’.

(3) Lost password
If you lost your password, notify Autonics for the coded password in SmartStudio.
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6.9

Verify

Compares program and parameter settings of the editor with those of the system, and displays
the result. Verify checking is for program and parameter.

This function is able to execute regardless LP operation modes. If you did not specify the range
of steps to compare, it compares the whole steps.

Select [Online]-[Verify] of menu, and ‘Verification of Program/Parameter configuration’ dialog box
appears.

Verification of Program/Parameter con... fﬁ_(|

v Program

[ 4 l[ Cancel ]

The following dialog box displays the process in which the program and parameter information is
being read and compared.

The system is currently comparing---

Yerify the program consistency

Cance |

When the comparison is complete, the following dialog box appears for its status.

[Consistent]

SmartStudio

[Inconsistent]

When parameter is inconsistent, When program area is inconsistent,

SmartStudio SmartStudio

T } The parameter range is inconsistent, ! E The program area is inconsistent,
L
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6.10 Change present value

This function forces setting values for internal devices (except input/output devices) while
monitoring.

If a device value is set by changing present value, it is un-set when you change the mode of the
LP system.

Select [Online]-[Change Preset Value] of menu, ‘Change Present value’ dialog box appears and
you can change the present value.

Changing present value is executed regardless of LP operation mode.

Change Present value g|
DType : C BIT & WORD
@Device :
Gvalue : [0 |

[(4]) Change ] [@' Close l

Change present value | Description

DType Select the device type to be changed

@Device Enter the device to change present value

®Value Enter the to be changed present value of the device

@Change After entering @ to @®, click ‘Change’ and the entered present value
is applied to the device.

®Close Ignores input value and closes ‘Change Present value’ dialog box.

If you want to change the present value of a specific device in the program, move the cursor to
the relevant device, click with right mouse button and pop-up menu appears. Select [Change
Present Value] of pop-up menu and the device is designated automatically and the appropriated
present value is selected.
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6.11

System device

Monitors devices of the entire system.

Device monitor ®]

T(Status value) | ClPresentvalue) | CiStatus value) | D | R | 2 |

@ x | v | » | F | 8 | L | TiPresentvalus) |
0o | a | 2 | u
@
x0ooo |= 0 0 0 0
x0004 0 0 0 0
x0008 0 0 0 0
xomz2 0 0 0 0

Eiew Options

@[ Double Word Monitaring

|Decimal{Unsigned)

P v BRET

Device monitor

Description

®Device

Select the device of system to monitor

@Monitoring value

Displays monitoring value of the device.

Select view options for displaying monitoring value by pull-down menu.

@View Options Decimal(Unsigned)/Hexadecimal/Binary/Decimal(Signed)
@Double Word With non-checking this, it displays the value as word unit.
Monitoring Checking this, it displays the value as double word unit.
®Start Starts monitoring

®Pause Pauses monitoring

@Move(decrease) Moves(decrease) the device address.

®Move(increase)

Moves(increase) the device address.

©@EXxit

Finishes device monitoring.
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6.12 Delete

6.12.1 Data

This function initializes system device. Delete data function is enabled only when LP operation
mode is STOP. Select a device to delete and run the function to delete the device data.

Delete PLC Data 3

sLL

Oono

LD = = = ==

L
T{Present walue)
T(Status value)
CiPresent walue)
C{Status value)

o]

R

Z

OOoO0Oooooooooo

[ 0K, H Cancel l

If you check ‘ALL', entire system devices can be selected/deselected. Click ‘OK’ and it deletes
(initializes) the selected devices.

6.12.2 Program/Parameter

Deletes program and parameter information stored in the LP system.

Delete program function is able to delete PLC program, line comment, rung comment, variable,
LABEL, project, and password data.

Delete Program / Par... Pg|

[JPLC program
[JParameter

[ 0K, H Cancel ]

Default is checked both ‘PLC program’ and ‘Parameter’. You can select each item to delete.

When deleting ‘PLC program’, password is also deleted.
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6.13 Firmware download

Firmware file is different by LP model. It is able to read only same set LP type in SmartStudio.
Firmware download menu is only supported in LP-S044 series.

1st Select [Online]-[Firmware Download] of menu and ‘Firmware Download’ dialog box

appears.

Firmware Download

Dversion|  |[@Processing [00:00:00
BPath | | | Folder

[ Download ] [ Settinas ] [ Close l

Firmware download | Description

@Version Firmware version to download
@Processing Process time to download
®Path Designate file path to download

2nd Select the firmware file to be downloaded in LP and click ‘Download’ and ‘System
Information’ dialog box appears to compare with the to be downloaded firmware and

the current LP firmware.

System Information rg|
section | Downloaded Data | Current LP Info |
Mode | Name LP-5044 5101 LP-5044 5101
Firmware ¥... ¥3.12(2201) W3, 14(2201)
Language KOR KOR
Date 2011.09.19 2011.12.07

Down | oad | Cancel

If the to be downloaded firm ware is order than the current LP firmware, the

following message appears whether to download or not.

SmartStudio

!E Itis previous version, Do vou want to download?
L

Yas Ma Zancel |
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3rd ‘Firmware Download’ dialog box appears and it shows download processing.

Firmware Download

Yersion ¥3.12 Processing [00:00:02
Path  [C:#Documents and Settings#WYHOWERHFS SIEwLY |
|

Cance |

Note

In case that LP type is RS-232C A, RS-232C B port, RS-232C B port is available for firmware
download. In case that LP type is RS-232C, RS-422 port, RS-232C port is available for firmware
download.

LP-S070 model is not supported firmware upgrade by SmartStudio. To upgrade firmware of LP-
S070, saves the firmware file to USB memory stick and put this in USB HOST port of LP-S070.
Enter the system menu [Data]-[Firmware upgrade] of LP-S070. For further details, refer to “LP-
S070 user manual”.
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6.14

Communication options

This function is enabled only when the system and SmartStudio are not connected. Designate
communication options for communication with LP.

Select [Online]-[Communication Options] and ‘Communication Options’ dialog box appears.

Communication Options

(Z’Communication Type

“ Ethernet “ USB « Serial
(@Setting tems
DestiP: | 0 . 0 . 0 0
Lan Card IP:  |210.124.102.158 |
IP ADDRESS
< >
Refresh ‘
0K H Cancel ]
Options Description

@®Communication type

USB, or Serial.

Communication type between LP and SmartStudio: Select Ethernet,

@Setting items

Communication setting items appears by communication type.

Note

Communication type by LP model
Model || b 5044 LP-S070
Type
Serial () )
Ethernet - o
USB - ®
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6.14.1 Serial communication

Connects LP and SmartStudio by ‘Com’ port

Communication Options

Communication Type
" Ethernet - uUsB
Setting ltems
(T)Part CoMi1 -
@ Bps
{Bit Per Second) 115200 T
0K ] [ Cancel
Serial Description
@©Port Select serial communication port to communicate with LP by pull-down
or menu.(COM1 to COM32)
©BPS Select serial communication speed (BPS) to communicate with LP by pull-down
menu. (110 bps to 115200 bps)
Except port and bps, the other items are fixed.
Item Fixed value
Data 8 bit
Stop bit 1 bit
Parity Even
Flow control XON / XOFF
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6.14.2 Ethernet communication
Connects LP and SmartStudio by ‘Ethernet’.
Communication Type
" USB " Serial
Setting ltems
@DestiP: | 0 . 0 . 0 . 0
@LlanCardIP:  [210.124.102.158 -
@ IP ADDRESS
< >
@ Refresh |
oK H Cancel ]
Ethernet Description
@®Dest IP Register IP address to actual use
@Lan Card IP ?(eelﬁst IP address of PC LAN card to communicate with LP by pull-down

®IP ADDRESS list Displays IP ADDRESS list of connected LP

@Refresh Refreshes IP ADDRESS list.

It is able to download PLC program only when registered on destination IP. Destination IP
defaulted to 0.0.0.0 is able to enter destination IP directly or select destination IP from IP
ADDRESS list by double clicking.
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6.14.3 USB communication

Connects LP and SmartStudio by ‘USB’.
It is not required additional communication setting.

Communication Options

Communication Type

" Ethernet

Setting ltems

" Serial

0K

I

Cancel
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7

7.1

7.2

7.3

7.4

Debug

Run

Switches to debug run mode.

Use this feature when you want to run the program until a certain condition, that is either run up

to bit or run up to word, is satisfied, or you want to run the program to the position where the

break point is set.

Stop run

Stop while debug is running.

When debug is resumed, it starts from the first step.

Trace

This is a command that executes debug by a command.

If the program receives a trace command again at the last step, it goes back to the first step and

continues the trace.

" 100000(1) ©) HOO0o HoDoo
| D MO010 I
moaoo1 (2)
=
N ]
—
® HOO00
DEC WoD4D |
MO0003(7) & HOOON
| [ ROR MO05D HO00: |
|?J|
END

In the above example, it starts tracing from (@), executes to the END instruction at (@ in order,

and executes @ instruction again.

Insert/Remove break point

Inserts a break point to stop debugging at the specific step. When a break point is set, the
program stops debugging at the position where it encountered the break point while it was
operating any of debug run, debug-scan, debug-bit and debug-word. Select [Debug]-

[Insert/Remove Break Point] at the specified step, the break point is removed.

= 00000 HOoDO0 HOOoo
| ! Moy MO010 MO0Z0
MOo0o01

MOQo0z HOQoo
: : INC MO030
HOooOo
DEC MO040

MOQo03 HOODO
| ! ROR MOO50 Hoo032
EMND

When a break point is inserted, green rectangle appears at cursor position as the above image.
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7.5 Stop Debugging

Stops debug mode and switches the mode to STOP.

7.6 Debug-step

Makes the debug run execute to the specific step number in debug mode.
Starting step number could be selected in either the stopped step or the first step.

Debug g|
[Dstep no. :

Cebug Start Step

@ OFran the first step
(B)@Fran the broken step

[ OF. l [ Cancel l
Debug-step Description
Specify the step number where to start debugging. In the case of the
@Step no. specified step number being greater than the number of the entire steps, it

executes 1 scan and stops at step 0.

If you choose the first step as the debug starting step, it jumps from the

@From the first step current step to step 0, and executes to the specified step at @.

If you choose the stopped step as the debug starting step, it executes from
(®From the broken the current step to the specified step at @. If the specified step is located

step ahead of the stopped step, it executes 1 scan and then executes from the
next scan to the specified step.

7.7 Debug-line

Executes the debug by the line(rung). It executes debugging line by a line in order and then
moves the break point.

In the image below you can check that debug by the line started at step 7, in mnemonic editor,
and the break point moved to step 16. In the mnemonic editor, it executes debugging commands
for a line and then stops.

= Before debug-line

Frogiami Mew Projecr |

o weocte s H | Pres... | 0P | Pres...
| - ' MOV MO0 MO0
00001 |
| L
® NO0002 hox
—?,_l_' INC L] 1
T 0 e w0030
e o i 2o w040
g | Mo0CD3 tucar R LoAD M00003
e b it L] L " ROR Mooso HOO03
el = END
2| END

= After debug-line

“ragrami M Frojecr |

| Pres... [OP3 | Pre...

MOV MO0 MO0

L THE [IE]
TEE Wa040
| moocos i,

L

16 E ROR MO0SD HO00]
2| -
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7.8 Debug-Scan

Executes program in debugging status for the specified number of scans.

Debug-Scan §|

DThe number of scan D

Debug Start Step

@CFrom the first step
(E)®Fron the broken step

[ 4 H Cancel ]

Debug-scan Description

@®The number of scan | Specify the number of scans.

@From the first step Starts debug from the first step.

®From the broken After scanning from the stopped step to the number of scans, it stops
step debug at the stopped step.

7.9 Debug-1 scan

Executes 1 scan at the stopped step and stops at the original step (the stopped step).
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7.10 Stepin

This traces into the inside of the operating function from the point of user function call or sub-
routine call while debugging.

If the step in is not available at the step on which you tried to step in, it works the same way as a
trace.

= Before step in

MOODOO MO0 MO001 0
— =2
MOo001 u
| [ AL NONE
END
SUBRT NOMNE |
XD0000 Y00000
I
RET

= After step in

MOODOO  MODODT MO0010
— =
MOo001
| [ CALL NONE
END
SUBRT NONE |
= X00000 Y00000
I
RET
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7.11 Step out

Executes the sub-routine while inside the sub-routine directed by step in instruction, and stops at

the next step from the step where the sub-routine is called.

If the current step is not a sub-routine, it works the same way as a trace.

= Before step out

mMaaaao Moot mMaaa10
— L
M0oo1
— [ CcALL MOME
END
SUBRT NONE ]
= 00000 00000
I
RET
= After step out
mMonaao Moo mM0na10
— =
Mo
—"" [ calL NONE
END
SUBRT NONE |
¥00000 00000
I
RET
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7.12 Debug-bit

Keeps debugging until the device reaches the specified value. Registers the bit device's break
registeration condition.

Registered break registeration condition is deleted when the system operation mode is changed.

Debug-Bit X]
Device | Conditon set... | [@ Reaister ]
TR Zitin

@ Delete
5 Delete A1l
® Edit
@ PRefresh

@dpply to PLC

Close

Debug-bit Description

@©,@Device
condition setting

Displays registered bit device and break condition.

Register new bit device break condition. Click ® and ‘Register INSERT
BREAK POINT’ dialog box appears.

Register INSERT BREAK POINT  [X]

@ Device name  [x0000 |

@ The numbers = [T |(Max. 32)

(3) Conditon setting walue : ¢ (n
(®Register o 0ff

[ K l [ Cancel ]

(DDevice name: The bit device on which a break condition is registered.

@The numbers: Number of devices to be consecutively registered from the

device specified in @. Maximum 32 devices are allowed.

®Condition setting value: Break condition (Off/ On)

@®Delete Deletes a selected condition from registered conditions.

®Delete All Deletes all registered conditions.

®Edit Edits a selected condition from registered conditions.

@Refresh Reads registered condition from the system and refreshes that condition.
®Apply to PLC Applies registered condition to the LP system.
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7.13 Debug-word

Keeps debugging until the word device reaches the specified value.

Registers a break condition of the word device. The registered break registeration condition is
deleted when the system operation mode changes.

Debug-YYord g|
Y Device | ValuefDEC) | Yalue(HEXA ~| [@ Register
MO200 0o o D00k R —=
(=) 0o o D00k R 3 Delete
MO202 0o o 0004k —
MO203 0om o D00k R @ Delete All
MO204 0o o D00&R — -
MO205 00010 000k
MO206 0o o D00k R —
MO207 0om o 0004k (&) Pefresh
MO208 0o o D00&R =
MO209 0o o 0004k Thpply to PLC
MO210 0o o D00k R
MO211 0om o D00k R
MO212 0o o D00&R
=13 nnn1n nnah L/
< >
Debug-word Description
@®Word device Displays registered break condition of the word device by reading registered

Registers a new break condition of the word device. Click @ and ‘Register
INSERT BREAK POINT’ dialog box appears.

Reagister INSERT BREAK POINT  [X]

(DDevice name  [m200 |
(Z) The numbers : (Max. 32)
(@) Conditon setting value :

(®Register
[ U4 ] [ Cancel l
@®Device name: The word device on which a word break information is
registered.
@The numbers: Number of devices to be consecutively registered from the
device specified in (D. Maximum 32 devices are allowed.
®Condition setting value: Break value of the device.
@®Delete Deletes a selected condition from registered conditions.
®Delete All Deletes all registered conditions.
®Edit Edits a selected condition from registered conditions.
@Refresh Reads registered condition from the system and refreshes that condition.

®Apply to PLC Applies registered condition to the LP system.
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7.14

Forced I/O settings

This function is for controlling the device signal value for input/output by force. The registered
device information by forced I/O settings is cleared when changinge LP operation mode.

Select [Debug]-[Forced I/O Settings] of menu or click with right mouse button, ‘Forced I/O
Settings’ dialog box appears.

Forced I/0 Settings

X

HNo | Device | Yalue  |@egistration||®

@ @

@ ®

@ 5 @

i)

(Y

< >

| |
@[.ﬁ.pplicationl [1150 Close l

(1) Calls by [Debug]-[Forced I/O Settings] of menu

Forced 1/10 Description

@I/O setting Displays the registered forced 1/O setting value on the list

@Registration | Adds new forced 1/0

(3®Delete Deletes the selected I/O from the registered forced I/O listin @

@Delete All Deletes all /0 from the registered forced 1/O listin @

®Change Edits the 1/O from the registered forced I/O listin @

®0n Turns ON the selected I/O from the registered forced 1/O listin @ by force

@Off Turns OFF the selected 1/0 from the registered forced I/O listin @ by force

®Free Releases control to the selected 1/O from the registered forced I/O listin @

@AIl On Turns ON all I/O from the registered forced 1/O listin @

@AIl Off Turns OFF all I/O from the registered forced I/O listin @

@AIl Free Releases control to all I/0 from the registered forced I/O listin @

DRefresh Reads th(—_:- registerefj I/O information from the LP system and refreshes
®I/O setting value list

®Application Applies the registered 1/O information in @ to PLC

@Close Closes ‘Forced 1/O Setting’ dialog box.

N 104

© Copyright Reserved Autonics Co., Ltd.




Autonics 8 Window [

8 Window

8.1 Cascade

This cascade option aligns opened windows like the image below.

Irogrami{ New Projed*| Parameter( Mewy Project® ) | Monitoringl Mew Project* ) | “arisbleiComment, Mew Project® ) |
=
B Parameter{ New Project= )

B Monitoring{ New Project: )

D B Yariable/Comment{ New Projects )

D B Program{ New Project= )
g | »ooooo yooooon
_| l =
5| mooooo Yooooz
—
<
4
4 [ END  »
= 1 | B
' Ladder MnEmonic
8.2 Horizontal tile

Select [Window]-[Horizontal Tile] of menu, it aligns opened windows like the image below.

Programi Mewy Project* ) | Parameter Mewy Project* ) ariable/Comment{ New Projecﬂ
-
B Variable/Comment{ New Projects )

Yariable Cornment

’—I_ Qutput while Debugging—| ’—Operating Condition for Extended h‘ludule—| |—Device Latch Range Settings

[ et II [T BT

COMMON  EXTENSION |, MOTION /

L
E Program{ New Projects )

g | wooooo ¥00000 A
!

il | 7

£
« v o Ladder /4 hnemonic [

L ——
EE Parameter{ New Projects ) = 1O
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8.3

8.4

Vertical tile

Select [Window]-[Vertical Tile] of menu, it aligns opened windows like the image below.

“ariable/Comment] Mew Project“)| Parameter Mewy Project* 1 ?rogram NewProjec‘l*‘ 4y X

B Program( New Project- ) (. |[B)(X] [E¥lParameter{ New Project... [ |[O(X| &8 Variable/Comment( New... [ [3|X]
Yariable

Device

g | 00000 1 Output while Debugaing *
 Qutput after completing the scal
7 moaaon

L € Feal-time Output while debuggin:

~Default Filter Yalue

|D msec vl

~Time Interrupt

Interrupt
TIMNTO {Time Interruptd}
TIMNT1 (Tirne Interruptl)
TINTZ (Time Interupt2)

59T ]
Laclder

3

o Mnemanic COMMOR | EXTEMSICN | MOTION [

Arrange icon
Select [Window]-[Arrange Icon] of menu, minimized icons are aligned as below.

= Before arrange icon

WariabledCommentl Mesw Project® ) | Patameter] Mew Project* ) | Program( Mevw Project* ) Aenitering( New Project*| 4 F X

@ Varia... [3[0]]

= After arrange icon

arisble/Comment( New Project® )

Parameter( MNeww Project® )

Program( Mew Project® ) Aonitoring( New Project”] P X

Smart Studio

@ Monit... [BO)X) Blpara.. [2[0]x]| Blvaria... [#[2]X] B Progr... [#[2]X] SmartStudio V2.00

B 06
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8.5 External program connection

This feature allows registering of other programs in order to run them in SmartStudio.

@1 | 1)

2 | | ]

3 | | (]
(@ K | [@cancel |

External program

: Description
connection

A path to the external program appears. You can directly enter the
®Path external program. Registered external program operates directly when
clicking the icon in toolbar.

@Browse Browses external program to be registered by window explorer.

30K Registers the external program and closes ‘External Program Connection’
dialog box.

@Cancel Cancels the registration and closes ‘External Program Connection’ dialog

box.

© Copyright Reserved Autonics Co., Ltd. 107 I



| 8 window Autonics

I 108 © Copyright Reserved Autonics Co., Ltd.



Autonics 9 Workspace [}

9 Workspace

9.1 Ladder/Mnemonic program

--Ex New Project (LP-5070{T9D6)}}+
Program
{8 Parameter

28 Variable/Comment

=
L=l Monitaring

Ex Project

When you select ‘Program’ in workspace, ladder or mnemonic window opens by program type.

[Ladder program window]

ERA >rogram( New Project™

] X=ooooo rooooon
I

= x New Project (LP-S070{T9D6))~ S—
Program
[ Parameter 2 END
‘=i Variable/Comment
{Z] Monitoring

<

O Project « + . Laddsr i Mnemonic

[Mnemonic program window]

i Programi New ije-;r|

[ step | Instruction | oP1 | oP2 | oP3 | oP4 | oPs | oPse | oP7 | oPs

—-=x New Project (LP-S070(T9D6})~ a LoaD ~<ooooo

Program 1 ouT Rgal=lalalal

B Pararmeter = EMD

I Variable/Comment =

L=l Monitoring

<

S Project « + . Ladder ’ Mnemonic

You can input instruction by presing Enter keyboard or double-clicking in mnemonic editor. After
inputting mnemonic, press Enter keyboard. If mnemonic grammer is correct, input is complete. If
there is error in mnemonic grammer, grammer checking message appears and it returns to edit
window.
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9.2 Variable/Comment

When you select ‘Variable/Comment’ in workspace, the following screen opens.

waorkspace

--Zx New Project (LP-5070{T9DB))=
Program
i3 Parameter
LAl

= Variable/Comment
{5, Monitoring

E4 Project

Programi Mew Project* 1 ariable/Comment{ New Pruje:ﬂ

Device

| Wariahle | Comment
0000 Inputi first input
X000 Input2 second input
Y0000 Output! first output

+*

The window outputs existing variables and descriptions. To enter a new variable, double-click the
edit window or press Enter keyboard and ‘Device’ dialog box appears as below.

Device g|

Device T BIT & WORD

Yariable  [Input2 |

Comment - [second input] |
[ o || cancel |

1st Enter the device to register as variable and select ‘BIT’ or ‘WORD'.

2nd Enter variable name and comment of to be registered and click ‘OK’. These input
contents are registered and displayed in ‘Variable/Comment’ edit window.

3rd Registered variables are aligned in ascending order by variable name.

Note

Variable name consists of English alphabet , number and underbar( ).

B 10
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9.3 Monitoring

When you select ‘Monitoring’ in workspace, the following screen opens.

Program( Mevy Project* ) #onitoring( New ijem*l “Wariable/Comment Mew Project® )

Device IS | Section [ Wariable | Presert value | Comment
= G New Project {LP-SUT0CTIDGY= | | M HoEhoon o o
Program no0o0z2 UBZ00002 Bit OFF
g M e B e -
iz - it nput second input
= Variable/Commant YU eI B OB TFE st Bt
(=l Monitoring
£
Tt Project P

On the monitoring window, devices registered as monitoring devices are displayed. At the time of

monitoring LP in SmartStudio, you can monitors the present value of the registered deivces.

Double-click the edit window or press Enter keyboard and ‘Register Monitor Device’ dialog box

appears as below.

Begister Monitor Device §|

Monitoring Device Type

" Word Device
" Double YWord Device

Device Name !

Variable | j

Register | Cancel ‘

Select monitoring device type; bit device, word device, double word device, enter the device
name and click ‘Register’ and it is registered as monitoring device.

If you want to register consecutive devices, enter [Device - Device] (ex: x0-x5) in the Device
Name field. It registers from the first device (x0) to the last device (x5).

If the device you want to register has a registered variable, selecting the variable name
immediately registers the device.

Devices in monitoring window are aligned in ascending order by device name.

© Copyright Reserved Autonics Co., Ltd.
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9.4 Parameter

When you select ‘Parameter’ in workspace, you can set the detailed configuraiton for LP.

94.1 Common

Sets parameters commonly applied to all LP series models.

(@I Output while Debugging @ 0perating Condition for Extended Module(&8Device Latch Range Settings
i & Operating only in run mode DEWICE Use | Modify | START EMD
o " Operating in stop mode D [ ] 1000 9999
@Default Filter Yalue @ Time Driven Operation i P L o SRR
T v ] 128 255
0 neec - [ 0 msec C v - 125 2EE
o 5 v ] 128 255
B Tine Interrupt R " - 0 3909
Interrupt Time(+10ms) L [ r 500 939
TINTO (Time Interruptl) 0 - -
TIMT1 (Time Interruptl} 0
TIMNTZ (Time Interruptz) 0
TIMT3 (Time Interrupt3) 0 [
TINT4 (Time Interruptd) g| @Tiner Range Settings
TINTS (Time Interrupts) 0 HER START END
TINTE (Time Interrupte) 0 s U et
TINT? (Time Interrupt?) 0 [ 128 255
Common Description
Designate while debugging, output after completing the scan or real-time
output.

Output after completing the scan: Outputs the value of the present output

@Outpqt wile device (Y device) after a scan in debug mode is complete.

Debugging Real-time Output while debugging: Outputs the value when the value of
the output device is changed in debug mode while debugging,
regardless of the present debugging position.

The filter value of each input port can be specified per port through the filter

@Default Filter function. When you did not individually specify the input port value, the value

Value specified in this item is assigned as a filter value. When ‘0’ is set, it does not

use filter value.
This parameter is used to determine how the extension slot is operated
according to the system's RUN/STOP mode.

(®Operating

Operating only in run mode: The extension slot is operated only when LP

Condition for operation mode is RUN.

Extended Module Operating in stop mode: The extension slot is operated when LP

operation mode is set to STOP as well as RUN.

@Time Driven A parameter to operate the LP logic program on a fixed cycle execution
Operation time.

Designate interrupt occurring interval of specified timer interrupt.

Interrupt sources in a fixed cycle total 8, and the interrupt interval can be set
in 10 ms increments from 10ms to 655350ms. Interrupt occurs in the interval
of the time set and executes interrupt routine.

For further details of interrupt instruction, refer to “SmartStudio programming
manual” or “LP series instruction manual”.

®Time Interrupt

Indicates the latch range that the LP has by default.

] Check ‘Use’ of each device and the device becomes memory protection
©®Device Latch device and, it maintains the previous value even though power is OFF to
Range Settings*t | ON.

D : 1000 to 9999, M: 1000 to 9999, T: 127 to 255, C: 127 to 255, S: 127 to
255, R: 0 to 3999, L: 500 to 999
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Common

Description

@Timer Range
Settings

Timer device area of the designated range has the appropriate time cycle.
LP series supports 256 timers from 0 to 255.
LP timer is two types; 100ms type, and 10ms type.

Depending on using frequency, 256 timers are divided as two types. First
allotted contents of 0 to 127 timers are 100ms type, 128 to 255 timers are
10ms type. You can designate the boundary between 100ms type timer and

10ms type timer.

Timer type Available range
100ms 0 to 254
10ms 1to 255

1. Caution for time driven operation

Check watch dog timer value and designate time driven operation time to shorter than

watchdog timer setting. If you set the time driven operation time is longer than watchdog

timer setting, LP operation stops by watchdog timer execution.

Be sure the scan time of program and set the time driven operation time. If you set the time

driven operation time is shorter than the execution time of actual program, program may

execute unexpected operation.

2. Caution for latch range setting
e Input/output devices that reference actual input/output port values cannot be set as a

latch range.

e  Special devices that have influence to the system cannot be set as a latch range, as
they operate according to their individual functions when LP restarts after stop or
power failure.

¢ When using latch range, check the remaining battery capacity in [Diagnostics]-[Battery
remaining] of system menu in LP.

© Copyright Reserved Autonics Co., Ltd.
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9.4.2

Extension

Sets expansion function that is classified by type within LP series.

~User Defined Slot{Information to be downloaded)——

Slot
1| INTB/OUTTE = |[DEFALLT  ~| Settings
2 | [HONE] =l =] Gettings
3 | [NOKE] =] =| Settings
4 | [HONE] =l =] Gettings
5 | [NOKE] =] =| Settings
6 | NONE] =l =] Gettings
7 | [HOKE] =1 =] Settinas
8 | [NONE] -] =l Settings
9 | [NONE] =l =| Gettings
10 | [NONE] =] =| Settings
11 | [HOKE] =l =] Gettings
12 | [NONE] =] =| Settings
13 | [HOKE] =l =] Gettings
14 | [NONE] =] =| Settings
15 | [HOKE] =l =] Gettings
16 | [NONE] =] =| Settings

The above image shows available slots in LP series.

The default of LP-044 series is TYPE A, the defalut of LP-070 series is DEFAULT.

Click ‘Settings’ and ‘I/O Contact Setting’ dialog box appears by depending on the LP series.

B 14
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(1) FILTER
This is a function used to set input filter value. You can set X0 to X7 and X8 to XF filter
values respectively. With non-checking ‘Using Filter’, input filter of extension slot is operated
by ‘Default filter value’ in ‘Common’ tab.
With checking ‘Using Internal Device’, the set filter value is saved in the designated inner
device in order. By the logic to change this inner device value in ladder program, you can
control filter value.

= | P-S044 series

I/0 Contact Setting @

FILTER | Interrupt | MATRIX | 7 SEGHENT | SI0 |

[~ Using Filter

400000 - X00007 -
X00008 - X0000F -

-
Cance| |
= LP-S070 series
/0 Contact Setting E|
FILTER ] Interrupt |
[~ Using Filter
#00000 - XOoooo7
#00008 - XOO000F
=
_ Device |
OK Cance|
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Ex.

With checking using inner device, and setting inner device as M00QO,
MO0O00O0 < filter value of X0000 to X00007
MO0001 < filter value of X0008 to XO00OF are saved.

To control filter value by program with checking using inner device, you should write the program
as following steps.

1st Change M device which is to be inner device as changed filter value. Filter value is
available only 0 to 63(6bit) value. Please refer to below table of actual filter value by

filter when setting filter value.

Filter Actual filter
time (ms) | value

0 0
1

—_

oo |s

Oo|lo|N]|lo|lao]ln]lw]|N
—
N

—
o
N
N

N
[6)}
w
Ny

20 52

2nd Give pulse input to special device FO0090 to set using an internal device with slot 0
module function. Then the value of M device used as an internal device is applied

as a filter value.
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(2) INTERRUPT

This sets an input contact as an external interrupt.
With checking ‘Using Interrupt’ and double-click the type and pull-down menu appears to
select one; No Int., Falling, or Rising. You can designate the output by two X0 and X1, X2

and X3.

Designate the device with checking ‘Using internal device’, the earlier set setting values are

saved in 2 word by 2 bit of the appropriate device in order.

= | P-S044 series

I/0 Contact Setting rg|
FILTER Interruet |MATRIX| 7 SEGMENT|SI0 |
[~ Using Interrupt
Interrupt Address Type
EIMTO 00000y - EINT1 (000017 Mo Int,
EIMTZ (200002} - EINT3 (>00003) Mo Int,
EIMT4 (x00004) - EINTS (x0000%) Mo Int,
EIMTE (<00008) - EINT? (00007 Mo Int,
EIMTS (<00008) - EINTS (»00009) Mo Int,
EINT10 (000043 - EINT11 (<00008) Mo Int,
EINT12 £<0000C} - EINT13 (=<00000% Mo Int,
EIMT14 (xX0000E - EINT1G (00007} Mo Int,
E
Cancel |
= LP-S070 series
I/0 Contact Setting E|
FILTER Interrupt |
[~ Using Interrupt
Interrupt Address Type
EINTOD (X00000) - EINT1 (=00001) Mo Int,
EINT2 (X00002y - EINT3 (x00003) Mo Int,
EINT4 (X00004) - EINTS (=00005) Mo Int,
EIMTE (X00006) - EINT? (x00007) Mo Int,
EINTS (X00008) - EINTS (x00003) o Int,
EIMNTIO0 (00004} - EINTI1 (X0000E} Mo Int,
EINT12 (X0000Cy - EINT13 (00000} Mo Int,
EIMNT14 (<0000EY - EINT15 (X0000F) Mo Int,
Cancel

© Copyright Reserved Autonics Co., Ltd.
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A b

This is a mapping example in which the internal device is set to MO100.
F E D C B A 9 8 7 6 5 4 3 2 1 0

- - N\ N
MO0100
m m m m
=z P =z P
= = — =
Toor YT
~ ) w —
AN J\. J\. J\. J
- - \ \
MO101
m m m m
= = = =
= = = =
— — — m
~ N o |
| I | ©
—_ —_ —
(@) w —
AN J\. J\. J\. J

You can control the interrupt values by changing this internal device value in the Ladder program.
The method to use an internal device and control the interrupt value with the program is the
same as the one used for filter value.
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(3) MATRIX

This tab is only for LP-S044 series.

FILTER| Interrupt MATRIX |7 SEGMENT| S0 |
@I lUse 16Key(MATRIZ)
@lnput Pegister : | =]
G0utput Register © | =l
@
&r
................. 0K .|  Gancel
MATRIX tab Setting range Description
(DUse 16Key » Checking: Use Choose whether to use
(MATRIX) * Non-checking: Not use matrix function or not.
return : X00000 —> X00003: Set X0
@Inbut Register to X3 as return input Select matrix return input
putReg return : X00008 —> X0000B: Set signal.

X8 to XB as return input
COM : YO0000 —> Y00003: Set YO

to Y3 as COM output Select matrix COM output
COM : YO0008 —> YO0O0OB: Set Y8 signal.
to YB as COM output

(®Output Register

Select M device as a
@®Device Select M device device to save 16 bit key
input values.

Save input register and
output register
information in the
expansion device.

Check: Applies key input value and
N extended setting information Non-
Extensions* check: Applies only key input value

®Device
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X1.The contents of a device when checking ‘Device Extensions’
* WDS: word device lead address: The set device in device item in matrix setting.
¢ WDS|0] to WDSJ[F]: word device bit

WDS: [If input register setting is X0 to X3, it saves 0. If input register setting is
X8 to XB, it saves 1.]

WDS+1.: [If output register setting is YO to Y3, it saves 0. If output register
setting is Y8 to YB, it saves 1.]

WDS+2[0]: [ON when pressing no. 0 switch is detected.]
WDS+2[1]: [ON when pressing no. 1 switch is detected.]

Using device

extensions _ .
WDS+2[2]: [ON when pressing no. 2 switch is detected.]
WDS+2[E]: [ON when pressing no. E switch is detected.]
WDS+2[F]: [ON when pressing no. F switch is detected.]
WDSJO0]: [ON when pressing no. 0 switch is detected.]

) WDSJ1]: [ON when pressing no. 1 switch is detected.]
Not.usmg WDS|2]: [ON when pressing no. 2 switch is detected.]
device
extensions

WDSIE]: [ON when pressing no. E switch is detected.]
WDSIF]: [ON when pressing no. F switch is detected.]
Matrix connection diagram]

I_ XO Yo /T /T /\ /7

x1|| |[v1 L/_?
xe| |[v2 3o | s | oke Lﬁ'p

X3 Y3

DC 24V_1_ —? —? _? _?

[Save method of input value]
After setting input register as X0 to X3, output register as YO to Y3, and device as MO, wire it
as above connection diagram. This is the operation description.

When press no. 2, no. 8, no, B keys at the same time;

cex o I EEEEAEEEEEEER

N7
pevice [0][0] (1] (0] 0] (0] [0] [o] [1] [o] (o] [3] [o] [o] [0] [0}

MO M1 M2 M3 M4 M5 M6 M7 M8 M9 MA MB MC MD ME MF
The result of key input is that 2nd, 8th, Bth bit of word device MO turn ON and MO value of
word device is changed as 0x0904.
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(4) 7 segment

This tab is only for LP-S044 series.

This tab is for controlling 7 segment.
I/0 Contact Setting g|

FILTER| Interrupt | MATRIX 7 SEGHENT |si0 |

@I Using 7-segment

(@ output Resister
(@ Output Register

@

e
(S

M

EG

B

Lefled

—

Cancel

7 SEGMENT tab

Setting range

Description

(DUsing 7-segment

Checking: Use
Non-checking: Not use

Choose whether to use
the segment feature or
not.

@Output Register
(Cowm)

Y00000-Y00003: Set YO to Y3 as
latch output
Y00008-Y0000B: Set Y8 to YB as
latch output

Choose whether to use
the segment feature or
not.

(®Output Register

@Output Register(COM) is set as
Y00000-Y00003, it is set as
Y00008—->Y0000F automatically.

Select data signal for

(SEG) @Output Register(COM) is set as segment output.
Y00008-YO00O00B, it is set as
Y00000—>Y00007 automatically.
Taking selected M device
@Device Select M device as a leading device,

select 4-word devices as
segment output devices.

®Device Extensions

x1

Check: Applies key input value and
extended setting information
Non-check: Applies only key input
value

Save output register
(COM) and output
register (SEG)
information in the
expansion device.
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121



I 9 Workspace

Autonics

X1.The contents of a device when checking ‘Device Extensions’
e WDS: word device lead address: The set device in device item in 7 segment setting.

Using device

WDS: [If output register (COM) setting is YO to Y03, it saves 0. If output
register (COM) setting is Y8 to YB, it saves 1.]
WDS+1: [If output register (SEG) setting is Y8 to YF, it saves 0. If output
register (SEG) setting is YO to Y7, it saves 1.]

extensions WDS+2: [First segment output data]
WDS+3: [Second segment output data]
WDS+4: [Third segment output data]
WDS+5: [Fourth segment output data]
. WDS: [First segment output data]
yg\tizzmg WDS+1: [Second segment output data]
STERElane WDS+2: [Third segment output data]

WDS+3: [Fourth segment output data]

Setting example and out

ut timing diagram]

Setting item

Setting example

Using 7-segment

Check (Using)

Output Register(COM)

Y00000 - Y00003

Output Register (SEG)

Y00008 —> YOOO0OF

Device Inputs MO[0x55], M1[0xAA], M2[0xFO0], M3[0xOF] as present value
Device ! MO M1 M2 M3 !
g [0x65] [OXAA] [0x70] [0xOF]
: | 1| 0 0 [ 1 || |
e L o Ll
AT e e Ll T
SEGMENT| "5 1[0 LT
input YC:—l :1 | 0 | :1 | 0 |'
O LN o
EE e e L
T L o
Yo i T
com | Y1! e

B2
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(5) SIO: synchronized signal output

This tab is only for LP-S044 series.
A synchronized signal output function that outputs data according to a specified timing using

Clock, Data and Latch signal.

FILTER| Interrupt | MATRI%| 7 SEGMENT SI0 |

@ Using SI0

@output Register : | =1

(3)Data Bit :

@) The Mumber of Data :

® [ (WORD)

®r

Cancel
SIO tab Setting range Description
) - Checking: Use Choose whether to use

@®Using SIO the SIO feature or not.

Non-checking: Not use

@Output Register

Y00004 — Y00006: Clock[Y4],
Data[Y5], Latch[Y6]
Y0000C - YOOOOE: Clock[YC],
Data[YD], Latch[YE]

Select SIO output signal.

Extensions*?

(@ Data Bit** 4 to 7 bit Selecting data bits
@The Number of 1to 8 word Select output data.
Data
. . Select heading address
®Device Device lead address of the data to output.
Check: Applies key input value and Save information about
®Device extended setting information output register, data bits

Non-check: Applies only key input
value

and amount of data in the
expansion device.

X1. Output data information range varies according to set data bits.

Data bit | Available output data range
4 bit 0x000 to OxO00F
5 bit 0x000 to Ox001F
6 bit 0x000 to Ox003F
7 bit 0x000 to Ox007F

© Copyright Reserved Autonics Co., Ltd.
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X2. The contents of a device when checking ‘Device Extensions’
* WDS: word device lead address: The set device in device item in SIO setting.

WDS: [If output register setting is Y4, Y5, and Y6, it saves 0. If
output register setting is YC, YD, and YE, it saves 1.]

WDS+1: [Saves the set number of data bits]
Using device WDS+2: [Save.s the set number of data]

WDS+n: [(n-3)th display data]
*n-3: the number of data

WDS: [1st display data]

Not using

device
extensions WDS+n: [(n-3) th display data]

*n : the number of data

Setting example and output timing diagram]

Setting item Setting example
Using SIO Check (Using)
Output Register Y00004 - Y00006
Data Bit 4

The Number of Data 3

Device DO

_Data bit[4bit]

S e e R R I

!0 1 0 0:0 0 1 1i1 1 0 Of
Latch[Y6]: L L d
Devicei DO[0x4] 5 D1[0x4] 5 D2[0x4] 5
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9.4.3

9.4.3.1

Motion

Basic of motion controller

Motion controller is able to move the object from the present to the precision destination position
at the desired speed with controling servo motor or stepping motor.

LP-S070 series includes motion controller function to drive motor driver.

Motion controller function is able to control with basic motion operation as below.

Basic motion drive list (/S]: start instruction, [P!: dwell signal, [€: complete signal)
Function | Operation description Instruction
Speed
Setspeed---;;;}yv >
Bg‘ée . N1 ,fime |MTPDM
Position +ON .
control @ ' '
When occurring the rising edge of start instruction, it moves to the desired
Oper o : . . ) ;
ation position with set speed. After dwell time, complete signal is ON with one
scan.
Speed
Set speed |-------- »>-
Drive
Speed 1ON
control @ '
Deceleration E
stop
When occurring the rising edge of start instruction, it moves with set speed
Oper . . .
ation and decelerates by decelerate stop instructions and stops. Complete signal
is ON with one scan.
Y axis
Y2 - ey .
. ¥ axis Start(X1, Y1) / :
) Drive | movement :
Line type Target(X2, Y2)! MTIPT
- - Y14 !
interpolati ‘ '
on drive | —— X axis
;1 X axis movement ;2
Oper | By start instruction, it controls two axes linear interpolation from the present
ation | position to the target position.
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Basic motion drive list (/SI: start instruction, [P!: dwell signal, [€: complete signal)

Function | Operation description | Instruction
Speed
Set speed
Bg‘ée D] MTOBC
Origin y 1 »Distance
back ' Origin point
By start instruction, it moves to the returning home direction and detects
Oper - . . D . .
ation | ©rigin point. The type of origin back direction is according to the ‘Common
Configuration’ of ‘MOTION'’ tab..
Speed , ® Origin target position
Set speed |-------- > E -  EChanged position
R
N P\ D
Drive ! v —]
f ; { o —>Time MTOVP
Position type 1ON : '
override @_f_l :
: 1 ON !
Position ' ' ' |
override ! f:—l . .
instruction
Oper | By position override instruction, it drives with changing from the original
ation | target position to the changed position.
Speed
Changed
speed
Initial speed /
Drive . : s time MTOVV
Speed type ' ON : :
override T ! :
@ E \ ON !
Speed ' T: :
override ! ! :
instruction
Oper | By speed override instruction, it drives with changing from the present speed
ation | to the changed speed.
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LP-S070 series defines that basic motion operations as above are the unit operation, and each
unit operation is divided 3 types which are single, continue and sucessive.

=  Simple: Basic motion operation type is operating only by start instruction.

= Repeat: The motion operation type is operating repeatedly by the first start instruction.
Because it goes to the next automatically after finishing every operation for one period,
there is dwell time.

=  Continuous: As similar as continue type, it has repeated operating by the first starting, but it
goes the next without deceleration time and dwell time. Therefore, it is not able to change
directions.

Each connection is as below.

Position(P) — Position(P) Speed(S) — Position(P)
Van: VaE YA
S(Simple) S(Simple) ‘ ! ‘
(s] [s] s]! [s]
[D][c] [D][c] [D][c] [D][c]
/P P S P
R(Repeat) R(R t)
(s] (D] (D](c] opes (s] [p][D] [D][c]
‘ P P JS—/P—L
C(Continuous) ‘ | C(Continuous) :
[D[c] ] D[]
Position(P) — Speed(S) Speed(S) — Speed(S)

S(SimDIe)M S(Simple) @/ Slii\ @/TIE|\—
[D]c] (][] [D][c] [D]c]

P S / S\ S

/s \__
R(Repeat) @ @ IE‘ @ R(Repeat) [s] [P] D] [P] [o]c]

C(Continuous) P 1 C(Continuous)

S
5] Pl oJe]| sl [F] P] Tojic]

[s]: Start instruction, [P]: Pause operation instruction, [p]: Dwell signal, [c]: Compelete signal

P: Postion Item, S: Speed Item
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9.4.3.2

Motion setting parameter

‘MOTION' tab in parameter is activated for LP-S070 series type but it is not activated in other

seires.

You can set basic list for motion controll; (1) Common Configuration, (2) Action List, (3) Pattern

List.

(ACommon Canfiguration

" Using Internal Device

Itern

Chl Axis

Ch2 Axis

Enable Ch

S/ Upper Limit

S/ Lower Limit

Start Speed{pps)

Orgin Point

Home Search Direction

Acceleration Time1(rms)

Acceleration Time2{ms)

Acceleration Time3(ms)

Acceleration Timed(ms)

Acceleration Time5(ms)

Deceleration Time1{ms)

Deceleration Timeg(ms)

Deceleration Time3(ms)

o lemiion Tioooa

FALSE
2147483647
-2147483647
i

0

Farward

P oo oooooo

FALSE
2147483647
-2147483647
i

0

Forward

P oo ooooo o

(1) Common configuration

(2)dction

" Using Internal Device

List

b

Mum | Dry Type |Coodi Type | Dst Pos | Dry Direction ‘ Drv Speedipps) | ¢
1 |Position  Absolute 0 Forward 1] 1
2 | Position Absolute 0 Forward 0 1
3 |Position  Absolute |0 Forward I 1
g | Position Absolute ] Forward ] 1
5 |Position  Absolute |0 Forward 0 1
£ >

(3} Patter

n List

No,

Pattern String

o | | —

Check pattern string arammar

This configuration is basic for using motion in LP-S070, you can set CH1, CH2 operation.

1) Using internal device

Checking ‘Using Internal Device’, you can directly edit the setting items in LP-S070

system [Parameter]-[Common setting] without SmartStudio after downloading the
program in LP.

Check ‘Using Internal Device’ and ‘Device’ is activated.

Click ‘Device’ and ‘Select the device’ dialog box appears to designate the inner

device.

Select the device

[

=l [m

BACK

0| Mmoo

CLEAR

Cancel

B 28
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Ex.

[Device map with checking ‘Using Internal Device’]

With checking ‘Using Internal Device’ and designating the device, the setting values
of common configuration are saved to from the designated device in order. The below
device map is when inner device is set as M100.

M100
[ Enable Ch
[ M101
M102 . .
------------------------------------------------------------------------- S/W upper limit
M103 )
M104 S | limit
------------------------------------------------------------------------- ower limi
M105 /W
M106 )
......................................................................... Start speed
M107
M108 .. . )
......................................................................... Origin point
M 109

M110 Home search direction

M111 Acceleration time 1

i, PIN PIN A,

Acceleration time 2

ey ey ——y
=
=
[y
=]

M113 Acceleration time 3
M114 Acceleration time 4
M115 Acceleration time 5
M116 Deceleration time 1
M117 Deceleration time 2
M118 Deceleration time 3
M119 Deceleration time 4
M120 Deceleration time 5
M121
------------------------------------------------------------------------- Jog speed

M122

[ M123 Jog acceleration time

[ M124 Jog deceleration time
M125 Acceleration time to origin

[ M126 Deceleration time to origin
M127 .

------------------------------------------------------- Home search position

M128

[ M129 Enable S/W limit |
M1320 Enable H/W limit J
M131 Origin back kind )
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2) Common configuration item

Item Type Description
Whether to use Ch1, Ch2 or not, motion control
or not.
Enable Ch BYTE(1Byte) TRUE: Using it for I/O motion drive
FALSE: Using it for /O
DWORD Designate the movement range of the device as
S/W upper limit (4Byte) user-defined range by S/W.
e . Lo .
y When using S/W limit, if the present position
is over S/W upper/lower limit, it executes
- DWORD t
S/W lower limit ABvt emergency stop.
(4Byte) Set range: -2,147,483,648 to 2,147,483,647
Start speed(pps) B\?\fggeod Designate start speed.
(4Byte) Set range: 100,000 pps
Oriain point DWORD(4Byte) Designate origin point position.
gnp y Set range: -2,147,483,648 to 2,147,483,647
Home search Designate home search direction when using
direction BYTE(1Byte) H/W origin back. (Forward /Backward)
Acceleration Unsigned
time1(ms) WORD(2Byte) | pesignate acceleration time.
Acceleration Unsigned Set range: 0 to 65535ms
time2(ms) WORD(2Byte) This is acceleration time to be taken from
Acceleration Unsigned stop status(0) to maximum speed
time3(ms) WORD(2Byte) (200,000pps).
Acceleration Unsigned If you set start speed, this acceleration time
time4(ms) WORD(2Byte) is to be taken time from the set start speed to
Acceleration Unsigned maximum speed (100,000pps).
time5(ms) WORD(2Byte)
Deceleration Unsigned
timel(ms) WORD(2Byte) | pesignate deceleration time.
Deceleration Unsigned Set range: 0 to 65535ms
time2(ms) WORD(2Byte) This is deceleration time to be taken from
Deceleration Unsigned maximum speed (100,000pps) to stop status
time3(ms) WORD(2Byte) (0.
Deceleration Unsigned If you set start speed, this deceleration time
time4(ms) WORD(2Byte) is to be taken time from maximum speed
Deceleration Unsigned (100,000pps) to the set start speed.
time5(ms) WORD(2Byte)
Jog speed(pps) gc\fgg%d Designate drive speed in jog drive.
gsp PP (4Byte) Set range: 1 to max. speed (100,000pps)
ﬂ%geacceleration Unsigned Designate jog acceleration time.
(ms) WORD(2Byte) Set range: 0 to 65535ms
‘].°g deceleration Unsigned Designate jog deceleration time.
time
(ms) WORD(2Byte) Set range: 0 to 65535ms
Acceleration time | Unsigned Designate acceleration time to origin.
to origin (ms) WORD(2Byte) Set range: 0 to 65535ms

B 130

© Copyright Reserved Autonics Co., Ltd.



Autonics

9 Workspace I

Item Type Description
Deceleration time | Unsigned Designate deceleration time to origin.
to origin (ms) WORD(2Byte) Set range: 0 to 65535ms
Designate the progress speed to back origin
Home search Unsigned pointg prog P g
iti DWORD(4B '
position (pps) (4Byte) Set range: 0 to max. speed (100,000pps)
Whether to use the limit of user-defined drive
Enable S/W limit | BYTE(1Byte) range by S/W or not. If it is out of the range, it
executes emergency stop.
Whether to use the limit of user-defined drive
Enable H/W limit | BYTE(1Byte) range by H/W or not. If it is out of the range, it
executes emergency stop.
Select origin back method.
H/W: Designate the origin point with origin
Origin back kind | BYTE(1Byte) point signal.

S/W: Use the user defined origin point on the
program.
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(2) Action list
Designate basic drive of one period.
1) Using internal device

Checking ‘Using Internal Device’, you can directly edit the setting items in LP-S070
system [Parameter]-[Common setting] without SmartStudio after downloading the
program in LP.

Check ‘Using Internal Device’ and ‘Device’ is activated.

hotion List
W Using Internal Device Device
Mum | Drv Type |C0|:|di Ts.'pe| Dst Pos | Drv Direction |Drv Speedipps) | ¢4
1 Speed Absolute I Backward To0aa 1
2 | Position | Relative 40000 Farward 10000 1
2 | Position Absolute 10000 Forward 5000 1
Click ‘Device’ and ‘Select the device’ dialog box appears to designate the inner
device.
Select the device
I =
8
5
1123 BACE
0 CLE&R
Cancs

[Device map with checking ‘Using Internal Device’]

With checking ‘Using Internal Device’ and designating the device, the setting values
of common configuration are saved to from the designated device in order. The below
device map is when inner device is set as D100.

D0100 Number
[ D0101 Drive type
[ D002 Coordinate tgrpe
<
D0103 Destination
...................................... D°104 position
J
D0105 Drive directign
N .
Do0106 .
.................................................................................... Drive speed
D0107
D0108 Acceleration time
[ D0109 Deceleration time
[ Doi10 Dwell time

D0100 : Designated inner device
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2) Action list item

Item Description
Num It is able to set up to 99.

Position: Drives from present position to the destination position
with the defined speed.

Drive type Speed: Drives from present position with the defined speed and
direction.

Coordinate - Absolute: Fixed coordination based on the origin point.

type - Relative: User defined coordination based on the last point.
When drive type is ‘Position’, this item is activated to set destination

o position.
Destination . Setrange: -2,147,483,648 to 2,147,483,647
position

When drive type is ‘Position’, it compares present position and
destination position to control direction automatically.

When drive type is ‘Speed’, this item is activated to set drive
Drive direction | direction.
1: Forward, O: Backward

Designate drive speed. (Unit: pps)

Drive speed
P Max. range: 100,000pps
Designate the user defined acceleration time (1 to 5) in ‘Common
Acceleration Configuration’.
time - Using this, it converts the time to accelerate 100,000pps based
on their speed.
Designate the user defined deceleration time (1 to 5) in ‘Common
Deceleration Configuration’.
time - Using this, it converts the time to decelerate 100,000pps based
on their speed.
. Designate dwell time for after completing drive.
Dwell time

Set range: 0 to 65535ms
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/
Ex.
Example of motion action by drive type from action list
@ Drive type: Position, Coodination type: Absolute
Drives with drive speed (10000pps) and reaches destination position (50000).
Each item’s setting value is as below. (For position drive, it needs to set drive type,
coordinate type, destination type, drive speed(pps), accel time, decel time and dwell
time(ms) parameters.)
Mum | Ore Type §Coodi Type | Dst Pos Dry Direction | Drv Speed(pps) | Accel Time | Decel Time | Dwell Time{ms)
1 [Fosition [ Absaolute ROOO0 (7 | Forward 10000 @1 &) i (@ | 1000 (5
- Drive type: Position drive, when it reaches the destination position, drive is finished.
- Coodination type: Absoulte coordination, when it reaches the destination position,
drive is finished regardless of present position.
- Destination position: 50000, drive is finished at this position.
- Drive speed: 10000pps, drive speed of motor.
- Accel/Decel time: Selected each one from acceleration time 1 to 5 and deceleration
time 1 to 5.
- Dwell time: Stabilization time for next drive after completing motor drive.
The followings are the graph of this example.
Max. speed
(100,000pps)
Drive
speed
10000pps
S
ti:n:a acCYleration Attualdecelelazion Dwell
*Kccceleration ime'l “Oeceleration tl'm{eﬁ.w1E @
0'¢ Movement distance 50000 i Distance
50000
@ Drive type: Position, Coodination type: Relative
Drives with drive speed (10000pps) and reaches destination position (50000).
Each item’s setting value is as below. (For position drive, it needs to set drive type,
coordinate type, destination type, drive speed(pps), accel time, decel time and dwell
time(ms) parameters.)
Mum | Dre Type §Coodi Type] Dst Pos Dry Direction | Drv Speedipps) | &ccel Time | Decel Time | Dwell Time{ms)
1 [Position  [Relative BO00O0 (1) | Forward 10a00 @ 1 @ |1 (@) | 1000 (5

- Drive type: Position drive, when it reaches the destination position, drive is finished.
- Coodination type: Relative coordination.
- Destination position: When coordination type is relative, destination position is

movement distance. Therefore, destination position 50000 is same as movement
distance 50000.
- Drive speed: 10000pps, drive speed of motor.
- Accel/Decel time: Selected each one from acceleration time 1 to 5 and deceleration
time 1to 5.

- Dwell time: Stabilization time for next drive after completing motor drive.
The followings are the graph of this example. (Present position of this example is 1000.)
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Max. speed
(100,000pps)

Drive
speed
10000pps

1000 <

+——p
Actual acceleration

+—p
Actual deceleration

time

(® Drive type: Speed
Thi example is speed drive with the designated speed. Each item’s setting value is as
below. (For speed drive, it needs to set drive type, drive direction, drive speed (pps), accel

time, decel time, and dwell time(ms) parameters).

kccelerahon time 1 BECQ eration time’ 1
Movement distance 50000 !
60000

@

Dwell

Distance

Mum | Dry Type | Coodi T'_,.'|:|E| Dst Pos Ory Direction | Drv Speedipps) | &ccel Time | Decel Time § Dwell Time{ms
1 | Speed &bsolute |1 Farward 10000 |7 @1 (3 | 1000 @

- Drive type: Speed drive, it drives continuously unitl complete signal occurs.

- Drive speed: 10000pps, drive speed of motor.

- Accel/Decel time: Selected each one from acceleration time 1 to 5 and deceleration

time 1 to 5.

- Dwell time: Stabilization time for next drive after completing motor drive.

- The followings are the graph of this example.

Max. speed
(100,000pps)

Drive
speed
10000pps

-+ >
Actual acceleration
“cceleration time 1

@

Complete signal

@ To use the saved values of ‘Action List’
‘Action List' is the setting for motion control. You can actual drive by MTUAI(action list
drive) instruction which designates action number to drive, and by MTIDM (Indirect
designation drive) with the user-defined pattern list.

< >
Actual deceleration  Dwell

time

Dﬁcelera tion time"1

N
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(3) Pattern list

This pattern list is able to execute repeated drive and several drives as pattern form by
binding action list.
1) Pattern list item

Item Description
Number It is able to set pattern list number from 1 to 99.

Enters script strings to execute pattern.
It has variable length up to 200 characters (byte).
2) Check pattern string grammar

Pattern string

This function is check whether each pattern string’s grammar is correct or not. If there
is no error, “Pattern string has been made correctly” message appears in message
box. If there is error, this data is not downloaded to LP.

Pattern list (For pattern list structure and writing, refer to ‘9.4.3.3Pattern writing’.)
Pattern List

Mo, Pattern String ~
1

1R. 2C. 3.4
C1-2R, 2-3C. 3

e D | —
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9.4.3.3 Pattern writing

LP-S070 saves motor drive information as pattern form and is able to write repeated drive easily.

(1) Unit action
1) Pattern grammar structure

. . Essential
Unit Sequence Action list « s The number| Sequence - l_l item
action |information of repeat |information ’

2) Item descriptions

Item Description

Sequence Designation part for repeat connection information of current
information pattern with continue, repeat, or single.

(Current pattern) Continue: C, Repeat: R, Single: None (omissible)

Action list Designate action list number. (essential)

Signal of the ) o o

number of repeat Signal for dividing action list number and the number of repeat.

If there is no number of repeat, please omit this.

" n

The number of The number of repeat for action list (omissible)

repeat ‘0" means infinite repeat.

Sequence
information

(Next pattern)

Designate connect action for next pattern.
If there is no next pattern, it is omissible.

Signal for dividing next unit action.
If there is no next action, it is omissible.

uon

Signal of pattern “,
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Pattern grammar of unit action]

1)Sequence 2)Action | 3)Signal | 4)The number 5)Sequence 6)Signal of
information List of the of repeat information pattern
(Current pattern) number (for next pattern)
of r‘ep,eat

.. \‘ ,I ”/ ”’¢
N \ KEt4 .
C5—2R,2=3C .4

Cb—-2R,2-3C,4 ——> 5,C,5,R,2,22,C/4

.

-
N
A

\

Speed A

LAT RT

(o}
Start
instruction

1st Repeats #5 action list twice with C(continue).

Time

Complete flag set

»
|

AT: Acceleration time
BT: Deceleration time
D: Dwell time

2nd After repeated second #5 action list, connects #2 action list with R(repeat).

3rd Repeats #2 action list three times with single.
To repeat action list with single, there should be start instrucion to executes the
action.

4th After repeated third #2 action list, connects #4 action list with C(continue).

5th Executes #4 action list once and completes this action.
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(2) Group action
1) Pattern grammar structure

Gr Group Start Unit End The Connection
oup . C
action sequence bracket action bracket - number sequence
information (O (list) ‘) of repeat |information

Unit Sequence Action < The number| Sequence A I_I ' Iisesn?ntlal

action |information list of repeat |information ’
2) Item descriptions

Item Description

Designation part for repeat connection information of current

Group sequence

) : attern
information P

Continue: C, Repeat: R, Single: None (Omissible)

When binding several unit actions as one group, this

Start bracket symbolizes the start of this group.

Unit action list A binding of unit actions

When binding several unit actions as one group, this

End bracket symbolizes the end of this group.

Signal of the number Signal for dividing unit action or group action number and the
of repeat "-" number of repeat.

The number of repeat | The number of repeat for unit action or group action.

Connection sequence

) . Designation part for connection information with next items
information

Signal of pattern “,” Signal for dividing next unit action or group action.
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Ex.
[Pattern grammar of group action]
It is able to drive as unit action by binding other unit actions with bracket
Group Group Start Unit End The Connection
action | seauence bracket action bracket =’ number sequence
information (O (list) ) of repeat |information
C(2-3R,C4-2)-2R,3-2 ——> 222R,4,C,4,C.22,2,R,4,C,4,R,3,3
Speed
A
12-3 4-2 2-3: 4-2 3-2 '
ﬂﬂ#é{/—\l\ﬂﬁ% E ‘Time
: . . —>
J_l I—l I—l R c C I—l I—l R Cc R i—| Complete flag set
AT: Acceleration time
BT: Deceleration time
D: Dwell time

@ Note

1st Repeats #2 action list three times with single
To start or repeat action list with single, there should be start instruction to execute

the action.
2nd After repeated third #2 actoin list, connects #4 action list with R(repeat)

3rd Repeats #4 action list twice with C(continue)
4th 1st to 3rd steps are binded with start bracket “(” and end bracket “)” as a group
action. Repeat this group action 1st to 3rd steps one more with C(continue). (The

number of repeat for group action is set two times.)
5th After the last of group action(repeated second #4 action list), connects #3 action list

with R(repeat).

6th Repeats #3 action list twice with single
To repeat action list with single, there should be start instruction to executes the

action.

Group pattern grammar does not allow to use double brackets. Therefore, please separate

each bracket pair for group pattern grammar
(Example) (C(R3-2C,C4-2)-2R)-2C,3-2 — C(R3-2C,c4-2)-2C, C(R3-2C,c4-2)-2C,3-2
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(3) Infinite repeat

The number of repeat “0” means infinite repeat in pattern grammar structure. Action list or
‘ group action which has the number of repeat “0” is repeated infinitely.
/
. Ex.

[Pattern grammar of group action which has infinite repeat]
C(2-3, 4-0, 5-2)-0R

Group Start Unit End The Connection
Group ; C
. sequence | bracket action bracket — number sequence
action |. ) P A N . .
information ( (list) ) of repeat |information

\

\
\
\
\
\
\
\
v

.
~

1
1
1
1
1
1
1
1
1
1
1

> \
.

C(2—3 4-0, 5-2)-0R

C(2-3R,C4-2)-2R,3-2 ——> 2,2,2,R,4,C,4,C.2,2,2,R,4,C,4,R,3,3

Speed
A
: 2-3 : 4-0 - 52 . 2-3
A a4l I
2 t2 iz ih o ﬂi5i5 o to io
o o o R LI
0 ﬁ')ﬂ“ ﬁ": D---- D; TD D | - ] ?(T_F\D: o> 1ime
Start—ll—, l_l_rl ----------- [_l i l_l I_l . >
Stop [ >

AT: Acceleration time
BT: Deceleration time
D: Dwell time

.... Endless loop

Above pattern stings has two ‘0’s which means infinite repeat.

1st Repeats #2 action list three times with single.
To start or repeat action list with single, there should be start instruction to execute
the action.

2nd After repeated third #2 action list, connects #4 action list with single and repeats it
infinitely (the number of repeat is 0).

3rd When #4 action list repeats infinitely, it can not execute the next action. To stop
infinete repeat, executes MTSRS instruction. Therefore, #4 action list stops infinete
repeat. It connects #5 action list with single and repeats it twice.
To start or repeat action list with single, there should be start instruction to execute
the action.

4th 1st to 3rd steps are binded with satr bracket “(” and end bracket “)” as a group
action. Connects the group action 1st to 3rd steps with C(continue) and repeats it

infinetly. (The number of repeat group action is “0” which means infinete repeat. )
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There are three instructions to stop infinite repeat.

1)

2)

3)

MTSRS(normal stop)

After designating special flag for stop (F401, F403), execute MTSRS(normal stop)
instruction to stop infinite repeat.

With sequence information of when stopping infinite repeat, it connects the next
action pattern.

@ @ ©) @ ® ® @
R( 14R, 2-2C, 42 )O0R, 34R, 26R

Pattern

Above pattern list is the example of infinite repeat for @, 3, @ group action. To
finish infinite repeat of this pattern list, and execute ® action list, designate F401
special flag and execute MTSRS(normal stop) instruction. If infinite repeat stops at @,
it connects ® action list with R. If infinite repeat stops at (), it connects ® action

list with C. Or if infinite repeat stops at @, it connects ® action list with single.
MTSRS(normal stop)

MTSRS(normal stop) without special flag for stop executes pattern stop instruction.
Infinite repeat is also one of pattern. MTSRS(normal stop) instruction is able to stop
as above.

MTEMS(emergency stop)

It stops all operating motion instruction and error flag occurs. This is emergency stop
which does not have deceleration and dwell time to stabilize. To re-execute motion
instruction, execute MTEMC (removing error flag) instruction to reset error flag.

B2
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9.4.3.4 Special device and error device

(1) Special device

CH Name Type R/W | Function
Using CH1 axis
F100 BIT R - Use:1l
Disuse: 0

While moving CH1 currently (one of accel, decel,
constant drive)

Moving: 1
Not moving: O

F101 BIT R

Accelerating CH1 axis
F102 BIT R - Accelerating: 1
Not accelerating: 0

While driving CH1 with set speed(max. speed)
F103 BIT R - Driving with set speed: 1
Not driving with set speed: 0

Decelerating CH1 axis

F104 BIT R - Decelerating: 1
Not decelerating: 0

Dwelling CH1

F105 BIT R - Dwelling: 1

Not dwelling: 0

Completing CH1 drive
F106 BIT R - Completing: 1
CH1 - Not completing: 0

Detecting S/W lower limit of CH1 axis
F107 BIT R - Detecting S/W lower limit: 1
Not detecting S/W lower limit: O

Detecting S/W upper limit of CH1 axis
F108 BIT R - Detecting S/W upper limit: 1
Not detecting S/W upper limit: 0

Detecting H/W lower limit of CH1 axis
F109 BIT R - Detecting H/W lower limit: 1
Not detecting H/W lower limit: O

Detecting H/W upper limit of CH1
F10A BIT R - Detecting H/W upper limit: 1
Not detecting H/W upper limit: O

Designation flag for MTSRS(normal stop) instruction

F400 BIT RIW (stops action list)

F401 BIT RIW (Dsfgégsng:gounpf:g%for MTSRS(normal stop) instruction
F600 DWORD | R Motion position (current position)

F620 DWORD | R Motion speed (current speed)

F640 WORD R Motion ACT (current action number)

F650 WORD R Motion pattern (current pattern number)

F660 DWORD | R Motion base position (current origin point position)
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CH Name Type R/W | Function
F680 DWORD | R Motion pattern speed (set speed)
Using CH2 axis
F120 BIT R - Use:l
Disuse: 0

While moving CH2 currently (one of accel, decel,
constant drive)

Moving: 1
Not moving: O

F121 BIT R

Accelerating CH2 axis
F122 BIT R - Accelerating: 1
Not accelerating: 0

While driving CH2 with set speed(max. speed) _
F123 BIT R - Driving with set speed: 1
Not driving with set speed: 0

Decelerating CH2 axis

F124 BIT R - Decelerating: 1
Not decelerating: 0
Dwelling CH2
F125 BIT R - Dwelling: 1
Not dwelling: O

Completing CH2 drive
F126 BIT R - Completing: 1
Not completing: O
Detecting S/W lower limit of CH2
F127 BIT R - Detecting S/W lower limit: 1
Not detecting S/W lower limit: O
Detecting S/W upper limit of CH2
F128 BIT R - Detecting S/W upper limit: 1
Not detecting S/W upper limit: 0
Detecting H/W lower limit of CH2
F129 BIT R - Detecting H/W lower limit: 1
Not detecting H/W lower limit: O
Detecting H/W upper limit of CH2
F12A BIT R - Detecting H/W upper limit: 1
Not detecting H/W upper limit: O

CH2

Designation flag for MTSRS(normal stop) instruction

Fa02 BIT RIW (stops action list)

F403 BIT RIW (Zfségsng:gznpf:i%for MTSRS(normal stop) instruction
F700 DWORD | R Motion position (current position)

F720 DWORD | R Motion speed (current speed)

F740 WORD R Motion ACT (current action number)

F750 WORD R Motion pattern (current pattern number)

F760 DWORD | R Motion base position (current origin point position)
F780 DWORD | R Motion pattern speed (set speed)
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2

CH Name

Type R/W

Function

F501

BIT RW

CH1 jog forward drive
ON rising: Accelerates with jog forward, and
drives with constant speed

OFF falling: Decelerates with jog forward, and
stops

F502

BIT RW

CH1 jog backward drive
ON rising: Accelerates with jog backward, and
drives with constant speed

OFF falling: Decelerates with jog backward, and
stops.

Jog

F503

BIT RW

CH2 jog forward drive
- ON rising: Accelerates with jog forward, and
drives with constant speed

OFF falling: Decelerates with jog forward, and
stops

F504

BIT RW

CH2 jog backward drive
ON rising: Accelerates with jog backward, and
drives with constant speed

OFF falling: Decelerates with jog backward, and
stops.

Error device

CH Name

Error

Function

F110
CH1

CH1 error

Occurs error to CH1 during motion driving

F11F

Emergency stop
error

Error when executing MTEMS(emergency stop)
instruction during motion driving

F130

CH2 error

Occurs error to CH2 during motion driving

CH2
F13F

Emergency stop
error

Error when executing MTEMS(emergency stop)
instruction during motion driving

(3) Special device for error code checking

(4)

Device GP_Device Description

F20 Uwo06420 CH1 error code check

F21 Uwo6421 CH2 error code check

Error code

Error Run .

. Symptom - Troubleshooting
When inputting other starting Clear the error by MTMEC(removing error)

1 instruction signal during Run instruction and executes next start
using channel instruction
When giving progress
instruction to other direction Edit the pattern list which has problem.

2 than current progressing Stop Clear the error by MTMEC(removing error)
direction during consecutive instruction and executes motion operation
running ‘C’

3 When setting position preset RuUn Clear the error by MTMEC(removing error)
during running instruction

4 When there is no action list Stop Edit the action list which has problem.
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®)

Error Run .
code Symptom state Troubleshooting
to operate during executing Clear the error by MTMEC(removing error)
pattern action instruction
When action list type is
position drive during Check and edit action list and S/W limit
5 executing pattern action and | Stop value which have problem. Clear the error
destination position is out of by MTMEC(removing error) instruction
S/W limit range
Clear the error by MTMEC(removing error)
10 Excess high low limit error Stop instruction and escape limit with jog
operation and execute the next
When speed parameter
value is higher than
i d ,
maximum spee Clear the error by MTMEC(removing error)
(100,000PPS) . .
20 . Stop instruction and check the set parameter
Designated pattern number values
of MTIDM(Indirect
designated drive) instruction
is out of 1 to 99
I/0 device
CH Device Function
X0 CHZ1 upper limit input device
X1 CHZ1 lower limit input device
CH1 | X2 CHL1 origin point input device
YO CH1 PWM output device
Y2 CHA1 directional selection output device
X3 CH2 upper limit input device
X4 CH2 lower limit input device
CH2 | X5 CH2 origin point input device
Y1 CH2 PWM output device
Y3 CH2 directional selection output device

B 1
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9.4.3.5 Motion instruction

9.4.3.5.1. MTVDM: speed direct drive instruction

You can designate direct drive data(drive speed, drive direction, etc) directly and it executes
speed drive.

(1) Instruction

MTVDM SO S1 S2 S3 S4 S5

(2) Operand

Operand | Type Description Available range

SO WORD CH(axis) to execute instruction CH1 or CH2

S1 BIT Drive direction to decide position | Forward(1), backward(0)

S2 DWORD | Drive speed to decide position 1 to 100,000pps

S3 WORD Dwell time 0 to 65535ms

S4 WORD Acceleration time Acceleration t_|me l_to 5of
common configuration

S5 WORD Deceleration time Deceleration time l. to 5 of
common configuration

Oper Device

and |x |y M [s |D |T [c |z |F |V |[L |R |uw|uB 'g”éf

so |Oo |- |Oof- |o]|- |- ]1Oo|-]-1|-1]- 1o |- |oO

st (O |- [of- |- |- |-]o]-|-1-1-1- |0 |-

s2 [o|- |[o]- |o]- |- ]o]-|-1]-1-1o]- ]o

s3 |Oo |- |Oof- |o]|- |- 1Oo|-]-1|-1]1- 10| |o

s4 [Oo|- [o]- [o]- |- ]o]-1|-1]-1]-]o]- |o

ss [Oo|- [o]- [o]- |- |o]-|-]-1]-]o]- |o

a Note

= Be sure that if set drive speed is over than max. speed (100,000pps), it may cause
malfunction.

=  Acceleration/Deceleration time is one of Acceleration/Deceleration time 1 to 5 of ‘Common
Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio.

= |f set drive speed is lower than start speed, this set drive speed drives constant without
acceleration/deceleration drive.

© Copyright Reserved Autonics Co., Ltd. 147 I



I 9 Workspace

Autonics
(3) Ladder and mnemonic
= Ladder
Irogram( New Prnjec‘l““l
MOoono Channel : Drv direction Drv speed; Dwell time ; Accel time; Decel time
0 o~ |_| WMTVDM Wo100 Mo0105 o110 MO115 w0120 MO125
11 EMND

Note

(4)

Mnemonic

3ragram( New Project* |

| Step | Instruction|O0P1  [oP2  |oP3 |oP4 |oPs |[oPs  |oP7 |oPs  |oPa |

u] LOADP k00000
2 b T Dk o100 moo1i0s mMOo110 Mo1i1s mMOo120 0 MO125
11 EMND

—

Please use the device that matches the size of each operand.
Function

Executes speed direct drive at rising edge of input condition.
Drives set speed and direction until executing stop sign.

This instruction is able to set only drive data items. Basic drive data(start speed,
acceleration time, deceleration time, etc) is the set value of ‘Common Configuration’ at
[Workspace]-[Parameter]-[MOTION] in SmartStudio.

A Caution

[Caution for common configuration]
To use motion instruction, please designate the appropriate CH whether to use or not.

Please set acceleration/deceleration time appropriately by drive speed. If you set
acceleration/deceleration time is too short or too long, it may cause malfunction.

If set start speed is higher than starting frequency of motor, it may cause malfunction.

B s
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(5) Example

of usage

[ “Speed dr

ive with 10000 speed.”

1) ‘MOTION’ tab

Designate ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in
SmartStudio as below figure.

Common Configuration

™ Usina Internal Device

[tern Chl Axis Ch2 Axis
Enable Ch TRUE | FALSE
S/ Upper Limit Z1didnaady 2147483647
S/ Lower Lirnit -2147483647 | -2147483647
Start Speed(pps) L 0
; Orgin Point U U
Horne Search Direction Forward Forward
Acceleration Timel({ms) L 0
&cceleration Timez2(ms) L 0
&cceleration Time3(ms) L 0
&cceleration Timed{ms) L 0
&cceleration Timeb{ms) L 0
Deceleration Timel{ms) T 0
Deceleration Time2(ms) L 0
Deceleration Time3(ms) L 0
Deceleration Timed{ms) L 0
Deceleration Timab{ms) L 0
Jog Speedipps) 0 0
Jog Acceleration Timelms) L 0
Jog Deceleration Time(ms) L 0
acceleration Time to Qrginims) Tuud 0
(B)Deceleration Time to Orgin{ms) 1o0d 0
Home Search Speedipps) Suod 0
Enable S/W Limit TRUE FALSE
_ Enable H/W Limit TRUE FALSE
= Origin Back Kind H/W R

S

@: drive data, ®: origin back data

For further details of each setting value, refer to ‘9.4.3.2 Motion setting parameter’.

This example is set enable ch, s/w upper/lower limit, start speed, origin point, home
search direction, acceleration time, deceleration time, acceleration time to origin,
deceleration time to origin, home search speed, enable S/W limit, enable H/W limit,

and

origin back kind.
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2) PLC program

w0000 Foo110 FOO11F Foo101 Foo150
| | | | | | | | | MTOBC Hooo1
0 — M e e e e
Crigin hack  Motion errar Scram Using Crweell time
moooot Foo110 FOO11F Foo1m Foo150 0
Speed drive  Motion error Scram Using Crwwell time
o % MTWDM Mo100 M00150 Mo200 Mo250 Mo300 Mo350

Channel Direction Sneed Dwielltime  Acceleration Deceleration]

mooooz
| MTSRS Hooo1
30 —
Marmal stop
41 EMD

3) Drive description

This example is programmed to speed direct drive by user’s input after origin back.
The device of MTVDM(speed direct drive) is as following.

Device Value Description

M100 1 Using CH

M150 1 Drive direction(0: backward 1: forward)
M200 10000 Drive speed

M250 1000 Dwell time

M300 1 Acceleration time

M350 1 Deceleration time

Note

* Acceleration/Deceleration time is one of Acceleration/Deceleration time 1 to 5 of
‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio. The
other time setting is not supported.

e Basic drive data (start speed, acceleration time, deceleration time, etc) is the set value
of ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio.
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1st When rising edge occurs at MO device, executes MTOBC(origin back) instruction.

MTOBC(origin back) instruction searches origin point by origin back kind of

‘Common Configuration’ (This example is set as H/W.)

2nd When rising edge occurs at M1 device, executes MTVDM (speed direct drive)

instruction.

3rd When executeing MTVDM(speed direct drive) instruction, accelerates up to the set

drive speed during acceleration time and drives constant with the set drive speed.

4th MTVDM(speed direct drive) instruction is speed drive. It drives continuously until

MTSRS(normal stop) instruction occurs.

MTVDM(speed direct drive) instruction is able to stop by MTSRS(normal stop),

MTEMS(emergency stop) instructions.

Forward
M300 M350 | M250
(1010 N S S >
10000pps
: : Dwell
-Acceleration Constant -Deceleration -
Backward
M1 :
JLE
M2 :
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9.4.3.5.2. MTPDM: position direct drive instruction

You can designate direct drive data(drive speed, drive direction, etc) directly and it executes
position drive.

(1) Instruction

MTPDM SO S1 S2 S3 S4 S5

(2) Operand

Operand Type Description Available range

SO WORD CH(axis) to execute instruction | CH1 or CH2

s1 pwoRp | Destination position todecide | » 117 493 648 10 2,147483,647
position

S2 DWORD | Drive speed to decide position 1 to 100,000pps

S3 WORD Dwell time 0 to 65535ms

S4 WORD Acceleration time Acceleration time 1 to 5 of

common configuration

Deceleration time 1 to 5 of

S5 WORD Deceleration time common configuration

Oper Device

and |x [v [mMm|[s |p|T |c |z |F |v [L |[R |uw|uB g‘éf
so [o]- |o]|-|o|-|-Jo|-|-|-| |lo]- |o
st |o]|- |o|-|o|-|-|ol|l-|-| | |o |- Jo
s2 |o]|- |o|-|o|-|-|ol|-|-| |- |o |- J|o
s3s [o|- |o]|-|o|-|-Jo|-|-|-| |lo]- |o
sa [o|- |o|-|o|-|-Jo|-|-|-| lo]- |o
ss |o]|- |o|-|o|-|-|ol|l- |-| | |o [ Jo

& Caution

Be sure that if set drive speed is over than max. speed (100,000pps), it may cause
malfunction.

= Acceleration/Deceleration time is one of Acceleration/Deceleration time 1 to 5 of ‘Common
Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio.

= |f set drive speed is lower than start speed, this set drive speed drives constant without
acceleration/deceleration drive.

®=  The range of destination position value is from -2,147,483,648 to 2,147483,647.
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(3) Ladder and mnemonic

= Ladder
Irogram( New Prl:ljet:f“l
g| mooooo Channel ' Dst position Drv speed | Dwell time | Accel time | Decel time
| |_| WTF D mo100 mMo115 Mo120 mMo125 Mo130 mMo135
1 EMD

=  Mnemonic

Program{ New Project* |

| Step | Instruction|OP1 [oP2  |oP3 [oPa  |oP5 |oP6  [oP7 |oP8  |OPS |

[u] LOADR 100000
2 Iyl TR D RO100 MO115 MO1200 MO123 0 MO130 MO1335
11 END

=  Please use the device that matches the size of each operand.

= Moving position by position direct drive instruction supports only absolute coordination. For
moving relative coordination, please action list.

(4) Function
= Executes position direct drive at rising edge of input condition.
= When arriving set destination position, it decelerates and stops the drive.

®=  This instruction is able to set only drive data items. Basic drive data(start speed,
acceleration time, deceleration time, etc) is the set value of ‘Common Configuration’ at
[Workspace]-[Parameter]-[MOTION] in SmartStudio.

A Caution

[Caution for common configuration]
=  To use motion instruction, please designate the appropriate CH whether to use or not.

= Please set acceleration/deceleration time appropriately by drive speed. If you set
acceleration/deceleration time is too short or too long, it may cause malfunction.

= |f set start speed is higher than starting frequency of motor, it may cause malfunction.
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(5) Example of usage

[ “Moves position from current position to 50000 position.” |

1)

‘MOTION' tab

Designate ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in

SmartStudio as below figure.

Common Configuration

I Usina Internal Device

lterm Chl Axis Ch2 &xis
Enable Ch TRUE | FALSE
/W Upper Limit J4ME3eT 2147483647
5/ Lawer Limit -2147483647 | 2147483647
Start Speed{pps) ygay U
; Orgin Point u 1]
Home Search Direction Forward Forward
&cceleration Timel{ms) JLLL L
Acceleration Time2ims) 0 L
Acceleration Time3ims) 0 L
Acceleration Timedims) 0 L
Acceleration Time5ims) 0 L
Deceleration Timelims} 1oy L
Deceleration Time2ims) L L
Deceleration Time3ims) 0 L
Deceleration Timedims) 0 L
Deceleration Time5ims} 0 L
Jog Speedipps) a 1]
Jog &cceleration Time({ms) a 1]
Jog Deceleration Time({ms) a 1]
dcceleration Time to QOrgin{ms) it 1]
(B)Deceleration Time to Orgin{ms) 1000 1]
Home Search Speed{pps) 5000 0
Enable S/W Limit THUE FALSE
_ Enable H/W Limit TROE FALSE
= Origin Back Kind HAW /AW

s

(@: drive data, ®: origin back data

For further details of each setting value, refer to “9.4.3.2 Motion setting parameter”.

This example is set enable ch, s/w upper/lower limit, start speed, origin point, home
search direction, acceleration time, deceleration time, acceleration time to origin,

deceleration time to origin, home search speed, enable S/W limit, enable H/W limit,
and origin back kind.

B 154
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2)

3)

Note

PLC program
mMooooo FOO110 FOO11F Footo1 FOoO105
MTOBC Hoao1
0 — P .| |~ e
Origin back - Motion error Scram Using Cravell Time
Mooood Foo110 FOO11F Foofo1 Foo105 0
| | | | | | | | |
15 — | 1 17 {1 {1
Linear hotion errar Scram Lsing Crwvell Time
0 “7\ WTP DM wo100 Mio150 w200 wWo300 mMo3s0
Channel Tarnet Speed Dl Time - Acceleration  Deceleration
a0 EMD

Drive description

This example is programmed to position direct drive by user’s input after origin back.

The device of MTPDM(position direct drive) is as following.

Device Value Description

M100 1 Using CH

M150 50000 Destination position
M200 10000 Drive speed

M250 1000 Dwell time

M300 1 Acceleration time
M350 1 Deceleration time

Acceleration/Deceleration time is one of Acceleration/Deceleration time 1 to 5 of
‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio. The
other time setting is not supported.

Basic drive data (start speed, acceleration time, deceleration time, etc) is the set value
of ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio.
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1st When rising edge occurs at MO device, executes MTOBC (origin back) instruction.
MTOBC(origin back) instruction searches origin point by origin back kind of
‘Common Configuration’ (This example is set as H/W.)

2nd When rising edge at M1 device, executes MTPDM(position direct drive) instruction .

3rd When executing MTPDM(position direct drive) instruction, acclerates up to the set
drive speed during acceleration time and drives constant with the set drive speed.

4th Decelerates during deceleration time and stops at the set destination position.

Forward
¢ M300 : M350 | M250
MZ200 ............ -,-
10000pps : :
: : Dwell
-Accelerafion Constant Emﬁhor >
Backwarg M150
s Destination
position 50000
M1
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9.4.3.5.3. MTIDM: indirect designate drive instruction
You can designate pattern list number and operates motion.

(1) Instruction

MTIDM SO S1

(2) Operand

Operand Type Description Available range
SO0 WORD CH(axis) to execute instruction CH1 or CH2
S1 WORD Number of pattern list 1to99
Oper Device
andXYMSDTCZFVLRUWUBlgnére
SO O |- O |- O |- - O |- - - - O - O
S1 O |- O |- O |- - O |- - - - O - O
Note
®=  You cannot over pattern list range from 1 to 99.
= Designated pattern list should have one more action list.
=  For pattern list writing, refer to “9.4.3.3 Pattern writing”.
(3) Ladder and mnemonic
= Ladder
Srogram{ New Prujec‘l"|
0 Mooooo Channel ' Pattern list
I [ MTIDH MOT00 MOT50
1 EMD

=  Mnemonic

?rogram{ New Project* |

| Step | Instrucion| OP1  |[OP2  |OP3 |oP4 [oP5 |oP6 |OP7 |OP8 | OP9

u] LOADR Wooooo
2 W TIC M nMo1ao0  mMot1s0
11 EMD

—

Note
Please use the device that matches the size of each operand.

(4) Stop

@ There are other stop result by MTSRS(stop instruction) or by special flag.
- MTSRS(normal stop): normal stop
Completes executing action of action list and finishes the pattern.
- MTSRS(normal stop)+ special flag (F400 or F402) : action list stop
To execute next actionlist or group during executing pattern, use this instructions. If
executing pattern is speed drive, this combination instructions stops speed drive
and executes next action list.
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- MTSRS(normal stop)+ special flag(F401 or F403) : group stop

Stops the pattern which is executing as group type and executes the next action list
or group.

@ MTEMS (emergency stop) : emergency stop
Executes emergency stop to action list which is executing as pattern drive.
& Caution

MTEMS (emergency stop) instruction is emergency stop without deceleration and dwell time.

It may cause malfunction to motor. If it is not emergency, please use MTSRS(normal stop)
instruction to stop normally.

(5) Function

Executes indirect designate drive at rising edge of input condition.

It is able to execute user-defined patterns.
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(6) Example of usage

[ “Loads and executes the saved pattern at pattern list 1.” |
MTIDM(indirect designate drive) instruction executes the designated pattern list number. It
should be write pattern list. To write pattern list, common configuration, action list should be
set.
1) ‘MOTION’ tab

Designate ‘Common Configuration’, ‘Action list’, and ‘Pattern list’ at [Workspace]-
[Parameter]-[MOTION] in SmartStudio as below figure.

@® Common configuration
Comman Configuration

™ Usina Internal Device

[tern Chl Axis Ch2 &uis
Enable Ch TRUE | FALSE
S/ Upper Limit Z1didnaady 2147483647
S/ Lower Lirnit -2147483647 | -2147483647
Start Speed(pps) L 0
; Orgin Point U U
Horne Search Direction Forward Forward
Acceleration Timel({ms) L 0
&cceleration Timez2(ms) L 0
&cceleration Time3(ms) L 0
&cceleration Timed{ms) L 0
&cceleration Timeb{ms) L 0
Deceleration Timel{ms) T 0
Deceleration Time2(ms) L 0
Deceleration Time3(ms) L 0
Deceleration Timed{ms) L 0
Deceleration Timab{ms) L 0
Jog Speedipps) 0 0
Jog Acceleration Timelms) L 0
Jog Deceleration Time(ms) L 0
acceleration Time to Qrginims) Tuud 0
(B)Deceleration Time to Orgin{ms) 1o0d 0
Home Search Speedipps) Suod 0
Enable S/W Limit TRUE FALSE
_ Enable H/W Limit TRUE FALSE
= Origin Back Kind H/W R .

@: drive data, ®: origin back data

@ Action list
hction List

[7 Using Internal Device

Mum | Dry Type |C00di Type| Dt Pos | Dy Direction | Dry Speedipps) | Accel Time | Decel Time | Dwell Timetms)
{ |Position | Relative 50000 Forward 5000 I I 500
2 | Speed AShsolute 0 Forward 10000 1 1 1000
3 |Position  Absolute |0 Farward 0 | 1 0
4 | Position Shsolute 1] Forward 1] 1 1 1]
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3 Pattern list
Pattern List
Mo, Pattern String ~
1 {R1-2R.2-0
2 |R1-0
3
4
5
b
Check pattern strina grammar
For pattern list writing, refer to “9.4.3.3 Pattern writing”.
2) PLC program
Moooon FOO110 FOO11F FOo101 FO0105
0 M — ]

Crigin back  Motion error Scram Using Crwvell Time

Moooa1 Foot1o FOO11F Fooioi FOo105
15 _M\I I/I I/I I/I I/l— MTICM MO100 MO200

Linear Mation error Scram Using Crnwvell Time Channel Pattern list
a0 END

Note

3) Drive description

This example is programmed to position direct drive by user’s input at pattern list after

origin back. The device of MTIDM(indirect designate drive) is as following.

Device Value Description
M100 1 Using CH
M200 1 Pattern list

Check there is value of designated pattern list.

Check there is action list value of designated pattern list contents.
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1st When rising edge occurs at MO device, executes MTOBC (origin back) instruction.
MTOBC(origin back) instruction searches origin point by origin back kind of
‘Common Configuration’ (This example is set as H/W.)

2nd When rising edge occurs at M1 device, executes MTIDM(indirect designate drive)

instruction.

Forward?} R R S R R
01 i1 F 2 i oPo1oi o1 i 2

A é: ‘ ’
BackwaiT—_:—|

10000

M1

MTSRS

% Note

MTSRS(normal stop) instruction in pattern list is available for pattern complete, action
list complete, group complete.
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9.4.3.5.4. MTIPT: line interpolation instruction

It executes line interpolation drive with set action list.

(1) Instruction
MTIPT SO S1 S2 S3

(2) Operand
Operand Type Description Available range
SO WORD CH of first axis l1to2
S1 DWORD | Action list number of first axis 1to 99
S2 WORD CH of second axis 1to2
S3 ORD Action list number of second axis 1to 99
Oper Device
and |x |y (M |[s |p |T |c |z |F |Vv [L uw | us g‘éf
SO - - - - - - - - - - - - - O
st [o|- |[o]-|o]|-|-]|o]|- |- |- o |- |O
S2 - - - - - - - - - - - - - O
s3 [Oo|- [o]- |o]- |- |o]|- |- |- o |- |O

Note

©))

The action list designated as speed drive is not available to line interpolation drive.
The axis which is more distance than the other is set as main axis.

If each distance of CH1 and CH2 is same, CH1 becomes main axis.

Ladder and mnemonic

Ladder
Irogram{ New Prujecl"|
Mooooo Channel ; Action list | Channel | Action list
D_|¢l ! MTIPT Hooo1 w0100 Hoooz Mozoo
I EMD
Mnemonic
3rogram( New Project* |
| step | Instruction| OP1 [oP2 [oP3 |oP4 [oPs |oP6 [oP7 |oPs  [oP3 |
o LOADP MOD000
2 MTIPT HOOO1  WMO100 HODDZ w0200
11 END

—
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Note

= Action list is available only when drive type is position drive.
(4) Stop

@® MTSRS : normal stop
Executes normal stop to two axis which are line driving at the same time.

@ MTEMS : emergency stop
Executes emergency stop to two axis which are line driving at the same time.

Please use the device that matches the size of each operand.

(5) Function
= Executes line interpolation drive at rising edge of input condition.

= |t drives for the moving distance of two axes to line from current stop position to destination
position with CH1, CH2 axes.

®=  The decision of main axis and sub axis is by movement distance. The axis which is more
distance than the other is set as main axis. If each distance of two axes is same, CH1
becomes main axis.

=  The speed of main axis does not refer to drive parameter’s value. The below operation
formula helps to decide drive speed, acceleration time, and deceleration time and it
executes the drive.
Main axis speed X Sub axis destination position

Sub axis speed = - - — —
Main axis destination position

Be sure that two axes stop at the same time when stopping drive.

=  MTEMS(emergency stop) instruction is emergency stop without deceleration and dwell time.
It may cause malfunction to motor. If it is not emergency, please use MTSRS(normal stop)
instruction to stop normally.
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(6) Example of usage

[ “Executes line interpolation drive with action list 1 and action list 2.” |

1) ‘MOTION’ tab

Designate ‘Common Configuration’, ‘Action list’ at [Workspace]-[Parameter]-

[MOTION] in SmartStudio as below figure.

@® Common configuration

Common Configuration

I Usina Internal Device

[termn Chl Axis Ch2 Axis  »
Enahle Ch IRUE IRUE
/W Upper Limit l4idaaed? 2147483647
5/ Lawer Limit -2147483647 2147483647
Start Speed{pps) 1000 1000
- Orgin Point U u
Home Search Direction Forward Forward
&cceleration Timel{ms) JLLt Ll
Acceleration Time2ims) 0 i
Acceleration Time3ims) 0 L
Acceleration Timedims) 0 L
Acceleration Time5ims) 0 L
Deceleration Timelims} 1uod oo
Deceleration Time2ims) L U
Deceleration Time3ims) 0 L
Deceleration Timed{ms) L u
Deceleration Timab{ms) L u
Jog Speedipps) L U
Jog &cceleration Time(ms) L u
Jog Deceleration Time(ms) L u
acceleration Time to Orginims) JLEt LLEL
(BDeceleration Time to Qrgin{ms) 1a0d 1000
Home Search Speedipps) 5000 5000
Enable S/W Limit THUE FALSE
o Enable H/W Lirnit IhllE FaLskb
b Origin Back Kind H/W R/ A

(@: drive data, ®: origin back data

@ Action list
hction List
[~ Using Internal Device
Mum | Dry Type | Coodi Type| Dst Pos Drv Direction | Dry Speedipps) | Accel Time | Decel Time | Dwell Time(ms)
1 |Fosition — Felative G000 Farward i) 1 1 500
o |Position | Absolute | 30000 Farward 10000 1 1 1000
3 |Paosition  Absolute |0 Farward 0 | | 0

B 164
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2) PLC program

mMooooo FOoO110 FOO11F Foo1o1 FOoO105
| | | | | | | | | MTOBC HO001
01 1 17 {1 {1
Origin back  Mation error Scram Using Dwell Time
mMooo10 FOO130 FOO13F Foo1z1 FOO125
| | | | | | | | | MTOBC Hoooz
15 — | 17 17 {71 {71
COrigin back - Maotion errar Scram Using Cravell Time
mMoooot FOO110 FOO11F Footo1 FOo105 0
| | | | | | | | |
30 /]\I |/| |/| |/| |/|
Linear hotion errar Scram Lsing Crwvell Time
o MTIFT Hooom mMo100 Hoooz moz00
Actionlist Actionlist
45 EMD

3) Drive description

1st When rising edge occurs at M0 device, executes MTOBC (origin back) instruction.
MTOBC(origin back) instruction searches origin point by origin back kind of
‘Common Configuration’ (This example is set as H/W.)

2nd When rising edge at M10 device, executes MTOBC(origin back) instruction.
MTOBC(origin back) instruction searches origin point by origin back kind of
‘Common Configuration’ (This example is set as H/W.)

3rd When rising edge at M1 device, executes MTIPT(line interpolation) instruction.
At line interpolation drive, the CH1 axis which is more distance than the other CH2
is set as main axis. In this case, CH2 sub axis’s drive data is ignored and it has the

drive data by the below formula.
5000 x 30000

50000
Therefore, main axis speed is 5000 in this example and sub axis speed is 3000 by

3000 =

above formula.
CH?Z2

(50000, 30000)

> CH1
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9.4.3.5.5. MTUALI: action list drive instruction
You can designate action list number to execute motion.

(1) Instruction

MTUAI SO S1

(2) Operand
Operand Type Description Available range
SO0 WORD CH(axis) to execute instruction | CH1 or CH2
S1 WORD Number of action list 1to99
Oper Device
andXYMSDTCZFVLRUWUBlgn;re
SO O |- O |- O |- - O |- - - - O - O
st [Oo|- |Oo]|- |Oo]|-|-]Oo]|-]-]-1]-1]10o |- |©

Note

®=  You cannot use the action list which does not have any contents.

You cannot over pattern list range from 1 to 99.

(3) Ladder and mnemonic
= Ladder

Srogram( New Project* |

0 mOoono Channel ' Action list
L [ MTUAl MOT00 MOT50
1 EMD

=  Mnemonic

Srogram( New Projec1"‘|

| Step | Instruction|OP1 |[oP2  |OP3 |oPa |oP5 |oP6  |oP7 |oP8 [oP3 |

[u] LOADP Wooooo
2 RATLLAI o100 MO130
11 EMD

o —————————

Note

(4) Function

=  Executes action list drive at rising edge of input condition.

Please use the device that matches the size of each operand.

=  Executes user-defined action list.
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(5) Example of usage

[ “Executes action list 1.” |
MTUAI(action list drive) instruction executes the designated action list number. You should
write action list. To write action list, you should desighate ‘Common Configuration’ at first.
1) ‘MOTION' tab

Designate ‘Common Configuration’, and ‘Action list’ at [Workspace]-[Parameter]-
[MOTION] in SmartStudio as below figure.

@® Common configuration
Comman Configuration

™ Usina Internal Device

[tern Chl Axis Ch2 &uis
Enable Ch TRUE | FALSE
S/ Upper Limit Z1didnaady 2147483647
S/ Lower Lirnit -2147483647 | -2147483647
Start Speed(pps) L 0
; Orgin Point U U
Horne Search Direction Forward Forward
Acceleration Timel({ms) L 0
&cceleration Timez2(ms) L 0
&cceleration Time3(ms) L 0
&cceleration Timed{ms) L 0
&cceleration Timeb{ms) L 0
Deceleration Timel{ms) T 0
Deceleration Time2(ms) L 0
Deceleration Time3(ms) L 0
Deceleration Timed{ms) L 0
Deceleration Timab{ms) L 0
Jog Speedipps) 0 0
Jog Acceleration Timelms) L 0
Jog Deceleration Time(ms) L 0
acceleration Time to Qrginims) Tuud 0
(B)Deceleration Time to Orgin{ms) 1o0d 0
Home Search Speedipps) Suod 0
Enable S/W Limit TRUE FALSE
_ Enable H/W Limit TRUE FALSE
= Origin Back Kind H/W R .

@: drive data, ®: origin back data

@ Action list
Action List
[~ Using Internal Device
Murn | Dre Type | Coodi Type| Dt Pos | Oy Direction | DOry Speedipps) | Accel Time | Decel Time | Dwell Timednr
1 |Position | Relative 50000 Farward 5000 1 | 500
2 | Speed shzolute 1] Forward 10000 1 1 1000
3 | Paosition Absolute 0 Forward 0 1 1 0

There are two type of action list; position, or speed drive.
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2) PLC program

mMooooo Foo110 FOO11F Foot1o1 FOo105
| | | | | | | | | MTOBC HOooo1
0} {7 1~ {1 {7
Origin back  Motion error Scram Using Dweell Time
mMOoooo1 FOO130 FOO13F Foo121 FOo125
| | | | | | | | MTUAL Mo100 Mozoo
15 — | {7 1~ {1 |
Fosition drive - Motion error Scram Using Cravell Time Channel Actionlist
a0 EMD

3) Drive description

This example is programmed to action list drive by user’s input after origin back. The
device of MTUAI(action list drive) is as following.

Device Value Description
M100 1 Using CH
M200 1 Action list

Note

e Action list range is from 1 to 99.

e There should be designated action list value before executing action list drive
instruction.

1st When rising edge occurs at MO device, executes MTOBC (origin back) instruction.
MTOBC(origin back) instruction searches origin point by origin back kind of
‘Common Configuration’ (This example is set as H/W.)

2nd When rising edge occurs at M1 device, executes MTUAI(action list drive) instruction.

MTUAI(action list drive) uses CH1 by operand setting value and executes action list

1.
r 3
Forward
1000ms ' 100oms
\ |
/ \ 500ms :
I H
S000ppPSs «ordeemreresnannens R 1 5|
Dwell
Acceleration Tonstant Deceleratior
Destination
Backwarg position 50000
X
M1

Note

®* You cannot use the action list which does not have any contents.

* Position drive of action list has two types; absolute or relative. Be sure to use this
properly.
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9.4.3.5.6. MTMEC: error remove instruction
This instrucion clears error flag during motion drive.

(1) Instruction

MTMEC SO

(2) Operand

Operand Type Description Available range

SO0 WORD CH(axis) to execute instruction CH1 or CH2

Oper Device

andXYMSDTCZFVLRUWUBlgn;re

so [Oo|- [o]- [o]- |- ]o]-1|-1]-1]-]o]- |o
(3) Ladder and mnemonic
= Ladder

Program( New Prnjec‘l"|

wMoonon Channel
0 e [ MTMEC MOT00

I EMD

=  Mnemonic

Srogrami New Prujec‘t‘*|

| Step | Instruction| OP1  [oP2  [oP3 [oPa |oPs |oP6  |oP7 |oP8  |oP3 |

u] LOADP rooooon
2 MTWMEC 0100
11 END

(4) Function
=  Executes error remove instruction at rising edge of input condition.

= (Clears errors of user-defined CH.
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9.4.3.5.7. MTEMS: emergency stop instruction

If there is emergency situation during motion drive, executes emergency stop to stop all actions
related with motion.

(1) Instruction

MTEMS SO
(2) Operand
Operand Type Description Available range
SO WORD CH(axis) to execute instruction | CH1 or CH2
Oper Device
andXYMSDTCZFVLRUWUBlgn;re
SO O |- O |- O |- - O |- - - - o |- O
(3) Ladder and mnemonic
= Ladder
Sragram{ New Project* |
Mo0o00 Channel
0 I [ MTEMS MOT00
11 END
=  Mnemonic
2rogram( New Prujec‘l“‘l
| Step | Instruction| OP1 [OP2  |OP3 [oOP4 |oOP5 [OP6  |oP7 |OP8 | OP9

u]
2
11

LOADP
WM TEM S
EMD

n100000
h10100

T —

(4) Function

=  Executes emergency stop instruction at rising edge of input condition.

=  All motion actions of user-defined CH stops urgently.

=  Emergency stop flag of user-defined CH is activated.

=  Error designated CH is able to clear by MTMEC(error remove) instruction.

A Caution

MTEMS(emergency stop) instruction is emergency stop without deceleration and dwell time.
It may cause malfunction to motor.

10
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9.4.3.5.8. MTCPP: current position preset instruction
It does not mechanical move and chages saved current position to set position.

(1) Instruction

MTCPP SO S1
(2) Operand
Operand Type Description Available range
SO0 WORD CH(axis) to execute instruction CH1 or CH2
S1 DWORD | To be changed position value -2,147,483,648 to 2,147,483,647
Oper Device
andXYMSDTCZFVLRUWUBlgnére
SO O |- O |- O |- - O |- - - - O - O
st [Oo|- [o]- [o]- |- ]o]-1|-1]-1]-]o]- |o
Note
If using S/W limit, you cannot set current position preset value by over S/W limit value.
(3) Ladder and mnemonic
= Ladder
2 New Project*
rogram( New Proje | o
Moo Channel position
U | [ WTCFP MO050 Ma100
11 END

=  Mnemonic

3rogram( New Project* |

| Step | Instruction|OP1 |OPZ  |OP3  |OPA |OPs | OP6 | OP7 |OP8 | OPS |

n] LOADP n0oooo
2 MTCPP noos0  mMo100
11 EMND

—
Note

(4) Function
=  Executes current position preset instruction at rising edge of input condition.

Please use the device that matches the size of each operand.

®=  Changes current position to user-defined set position.

Note

If you set current position preset during motion driving, this instruction does not operate.
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9.4.3.5.9. MTFOS: forced home setting instruction

Sets current position as designated origin point position from ‘Common Configuration’.

(1) Instruction

MTFOS

SO

(2) Operand

Operand

Type

Description

Available range

SO

WORD

CH(axis) to execute instruction

CH1 or CH2

Oper Dev

ice

and X

Y | M

Inte
ger

SO O

- O

(3) Ladder and mnemonic

=  Ladder

Sregram{ New Project* |

0

11

Mooooo
— 1 |

Channel
[ MTFOS MO100

END

=  Mnemonic

Jrogram( New Project* |

| Step | Instruction |OP1__|OP2_ |OP3  [OPA4 | OPS

|or6 |oP7  [oPs  |oP3 |

u] LOADR
2 MTFOS
11 EMND

kD000
rA01 00

—

(4) Function

=  Executes forced home setting instruction at rising edge of input condition.

= |t changes by force current position and origin point position from the set origin position in
‘Common Configuration’. In this case, it does not mechanical move.

| 2
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9.4.3.5.10.MTSRS: normal stop instruction
Executes normal stop instruction to currently motion driving CH

(1) Instruction

MTSRS SO

(2) Operand

Operand Type Description Available range

SO0 WORD CH(axis) to execute instruction CH1 or CH2

Oper Device

andXYMSDTCZFVLRUWUBlgn;re

so [Oo|- [o]- [o]- |- ]o]-1|-1]-1]-]o]- |o
(3) Ladder and mnemonic
= Ladder

Irogrami New Prl:lject"‘|

mMOogon Channel
0 I [ WTERS MO100

1 EMD

=  Mnemonic
rogrami New Prujet:t"‘l

| Step | Instruction| OP1  |OP2 |0oP3 |oP4 |oPs |oPs |oOP7 |oOP8 |

] LOADP ooooo
2 MTSRES w0100
11 EMD

—

(4) Function
=  Executes normal stop instruction at rising edge of input condition.

= Normal stop gives stop sign to appropriate CH with deceleration, stop, dwell time for
currently motion driving as basic stop method.

= In MTIDM(indirect designate drive) instruction, MTSRS(normal stop) instruction and special
flag execute as following.

@® MTSRS(normal stop): normal stop
Completes executing action of action list and finishes the pattern.

@ MTSRS(normal stop)+ special flag (F400 or F402) : action list stop
To execute next actionlist or group during executing pattern, use this instructions. If
executing pattern is speed drive, this combination instructions stops speed drive and
executes next action list.

(® normal stop)+ special flag(F401 or F403) : group stop
Stops the pattern which is executing as group type and executes the next action list or
group.
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9.4.3.5.11.MTOBC: origin back instruction

Before executing motion action, designates action position as origin point or returns back the set
origin point during motion driving.

(1) Instruction

MTOBC

SO

€3

Operand

Operand

Type

Description

Available range

SO

WORD

CH(axis) to execute instruction | CH1 or CH2

Oper
and

Device

X

Y

M

Inte
ger

SO

O

©)

©))

Ladder and mnemonic
Ladder

Irogram( New Projec‘l"“|

0

11

— T |

raoooo

Channel
[ MTOBC waooo

EMD

Mnemonic

Program|{ New Project* |

| Step | Instruction|OP1  |OP2  |OP3 |OP4 |OP5 |oOP6 | OP7 |[oPs |
a LoADR nooooo

2 M TOBRC W oooo

11 EMD

(4) H/W origin point decision

@ H/W origin point decision

If settting "H/W' of origin back kind in ‘Common Configuration’, origin point is decided by
current position and home search direction.

H/W
LIMIT
HIGH

Sensor area_
= |

Start position to back

Origin back with low s
(Fixed speed)

‘ O*igin back speed O

Origin poin H/W
LIMIT
Low

| R
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_Sensor area
Start position to back !
Origin back speed
9 P =
Origin back with low
. (Fixed speed) |
| @
H/W Origin point H/W
LIMIT LMIT
HIGH Low
_Sensor area
Start position to back
O Home search speed
Origin back
with low speed
. i (Fixed speed) .
H/W Origin H/W
LIMIT point LIMIT
HIGH LOW
:_Sensor area Start position to back
_______-{—-“‘____I-Tahe search speed
— 1
Origin back
with low speed
H/W Origin H/W
LIMIT point LIMIT
HIGH Low

@ S/W origin point decision

To use S/W origin point decision, use MTFOS(forced home setting) instruction to set origin

point by force.

(5) Origin back

There are two types of origin back kind; H/W or S/W. H/W origin back type is searching by
home search direction as same as that of the setting origin point. S/W origin back type is

returning to the saved origin point with home search speed.

175 |
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9.4.3.5.12.MTOVV: speed override instruction

This instruction changes the set speed during speed driving.

(1) Instruction
MTOVV SO S1

(2) Operand
Operand Type Description Available range
S0 WORD CH(axis) to execute instruction CH1 or CH2
S1 DWORD | To be changed drive speed value 1t0100,000 pps
Oper Device
andXYMSDTCZFVLRUWUBlgngre
SO O |- O |- O |- - O |- - - - O - O
S1 O |- O |- O |- - O |- - - - O - O

A Caution

©))

Be sure that if set drive speed is over than max. speed (100,000pps), it may cause
malfunction.

If set drive speed is lower than start speed, this set drive speed drives constant without
acceleration/deceleration drive.

Be sure that rapid speed change may cause motor step out.

Ladder and mnemonic
Ladder

2rogram( New Project* |

Changed
0 wOooon Channel speed
- | [ MTOW Ma100 MO160
1 EMD
Mnemonic

Irogram{ New Project* |

| Step

| Instruction | OP1  [OP2  |OP3 | OP4 | OP5

loP6 |[OP7 |oP8 |1

]
2
11

LOADR
A T
END

nMooooo
mMoi00 o150

—

Please use the device that matches the size of each operand.

This instruction is only available when speed driving.

Be sure that this instruction is not able to use in stop status.

This instruction is available only for constant speed area. If you using this instruction to
acceleration, deceleration, or dwell areas, it is not executed, and error occurs. Current
action driving is continued.

B
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(4) Function
=  Executes speed override instruction at rising edge of input condition.
=  Changes drive speed from current drive speed to set drive speed.

(5) Example of usage

[ “Changes current driving speed 10000 to 50000." |
1) ‘MOTION' tab

MTOVV(speed override) instruction is available only when speed drive. In this
example, executes speed override drive during speed direct drive. Therefore, you
should set the items for speed direct drive.

Designate ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in
SmartStudio as below figure.

Common Configuration

I Usina Internal Device

lterm Chl Axis Ch2 &xis
Enable Ch TRUE | FALSE
/W Upper Limit J4ME3eT 2147483647
5/ Lawer Limit -2147483647 | 2147483647
Start Speed{pps) ygay U
; Orgin Point u 1]
Home Search Direction Forward Forward
&cceleration Timel{ms) JLLL L
Acceleration Time2ims) 0 L
Acceleration Time3ims) 0 L
Acceleration Timedims) 0 L
Acceleration Time5ims) 0 L
Deceleration Timelims} 1oy L
Deceleration Time2ims) L L
Deceleration Time3ims) 0 L
Deceleration Timedims) 0 L
Deceleration Time5ims} 0 L
Jog Speedipps) 0 0
Jog &cceleration Time({ms) a 1]
Jog Deceleration Time({ms) a 1]
dcceleration Time to QOrgin{ms) it 1]
(B)Deceleration Time to Orgin{ms) 1000 1]
Home Search Speed{pps) 5000 0
Enable S/W Limit THUE FALSE
. Enable H/W Limit TROE FALSE
= Origin Back Kind HAW /AW 4

(@: drive data, ®: origin back data
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2) PLC program

Moooaa Foo110 FOO11F Footo Foo105
MTOBC Hooo1
0 M |~ e 1.1 |~
Crigin back  Motion errar Scram Using Cravell Time
Moooa1 FOO130 FOo13F Foo121 Foo135 0
15— |~ e 1.1 re
Speed drive - Motion error Scram Using Cravell Time
0 ; MTDIM wo1o0 M00150 moz200 Mo2a0 [LEND] Mo3s0
Channel Actionlist Drwvell Tirme  Acceleration  Deceleration|
mMooooz
MTSRS Hooo1
30 — |
Mormal stop
MOo003 FOo110 FOO11F Foo1o
MT OV Hooo1 HC3a0
41 — | |~ L. |
hotion error Scram Using
55 EMD

3) Drive description

This example is programmed to speed direct drive by user’s input after origin back.
The device is as following.

Device Value Description

M100 1 Using CH

M150 1 Drive direction(0: backward 1: forward)
M200 10000 Drive speed

M250 1000 Dwell time

M300 1 Acceleration time

M350 1 Deceleration time

Note

e Acceleration/Deceleration time is one of Acceleration/Deceleration time 1 to 5 of
‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio. The
other time setting is not supported.

e Basic drive data (start speed, acceleration time, deceleration time, etc) is the set value
of ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio.
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1st When rising edge occurs at MO device, executes MTOBC(origin back) instruction.
MTOBC(origin back) instruction searches origin point by origin back kind of
‘Common Configuration’ (This example is set as H/W.)

2nd When rising edge occurs at M1 device, executes MTVDM (speed direct drive)
instruction.

3rd When executing MTVDM(speed direct drive) instruction, speed drives with set drive
speed.

4th During operating MTVDM(speed direct drive) action, if rising edge occurs at M3
device, it executes MTOVV(speed override) instruction and changes drive speed to
50000.

5th MTOVV(speed override) instruction is speed drive. It drives continuously until
MTSRS(normal stop) instruction occurs.
MTOVV(speed override) instruction is able to stop by MTSRS(normal stop), or
MTEMS(emergency stop) instructions.

Forward

50000pps

10000pps

Constant : Dwell

Constant

v

i Acceleration iAcceleration i Deceleration

Backward

M1

M3

M2
(MTSRS)

@ Note

Changed speed is not over maximum speed (100,000pps).
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9.4.3.5.13.MTOVP: position override instruction
This instruction changes the set position as destination position.

(1) Instruction

MTOVP SO S1
(2) Operand
Operand Type Description Available range
SO0 WORD CH(axis) to execute instruction | CH1 or CH2
S1 DWORD | To be changed position value -2,147,483,648 to 2,147,483,647
Oper Device
andXYMSDTCZFVLRUWUBlgngre
SO O |- O |- O |- - O |- - - - O - O
st [Oo|- |Oo]|- |Oo]|-|-]Oo]|-]-]-1]-1]10o |- |©
Note
In case of S/W limit using, changing position should not be over S/W limit value.
(3) Ladder and mnemonic
= Ladder
3rugram[Nemeject°“| Changed
0 WMOoooo Char‘mel position
I [ MTOVP Ma100 MO150
11 END

=  Mnemonic
Srogram( New Pruje-::1°“|

| Step | Instruction | OP1 [0oP2  |[0P3  |oP4 |oP5 |oP6 |oOP7 |oP8 |0

0 LOADR WMooooo
2 W TOWPR Mo100  p0130
11 EMND

—

Please use the device that matches the size of each operand.
=  This instruction is only available when position driving.
=  Be sure that this instruction is not able to use in stop status.

= This instruction is available only for constant speed area. If you using this instruction to
acceleration, deceleration, or dwell areas, it is not executed, and error occurs. Current
action driving is continued.

(4) Function

=  Executes position override instruction at rising edge of input condition.

= Changes destination position from origin destination position to the set position during
position driving.
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= If set position is lower than current position, it stops at the current position.

= If set position is upper than current position, it stops at the set position.

(5) Example of usage

| “Changes destination position 30000 to 50000 during position drive.” |

1) ‘MOTION' tab

MTOVP(position override) instruction is available only when position drive.. In this
example, executes position override during position direct drive. Therefore, you

should set the item for position direct drive.

Designate ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in

SmartStudio as below figure.

Common Configuration

I Usina Internal Device

lterm Chl Axis Ch2 &xis
Enable Ch TRUE | FALSE
/W Upper Limit J4ME3eT 2147483647
5/ Lawer Limit -2147483647 | 2147483647
Start Speed{pps) ygay U
; Orgin Point u 1]
Home Search Direction Forward Forward
&cceleration Timel{ms) JLLL L
Acceleration Time2ims) 0 L
Acceleration Time3ims) 0 L
Acceleration Timedims) 0 L
Acceleration Time5ims) 0 L
Deceleration Timelims} 1oy L
Deceleration Time2ims) L L
Deceleration Time3ims) 0 L
Deceleration Timedims) 0 L
Deceleration Time5ims} 0 L
Jog Speedipps) 0 0
Jog &cceleration Time({ms) a 1]
Jog Deceleration Time({ms) a 1]
dcceleration Time to QOrgin{ms) it 1]
(B)Deceleration Time to Orgin{ms) 1000 1]
Home Search Speed{pps) 5000 0
Enable S/W Limit THUE FALSE
Enable H/W Limit TROE FALSE
= Origin Back Kind HAW /AW

s

(@: drive data, ®: origin back data
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2) PLC program
Moooaa Foo110 FOO11F Footo Foo105
MTOBC HOoo1
0 M |~ e 1.1 |~
Crigin back  Motion errar Scram Using Cravell Time
mMaoao1 FoO130 FOO13F Foo121 Foo125 0
185 — |~ L.~ L.~ |~
Speed drive  Motion error Scram Using Crwiell Time
0 ; MTP L Mo100 Wo150 MO200 M0o2a0 Mo300 MO350
Channel Target Actionlist Dwell Time - Accelargtion  Deceleration
Mooooz Foo110 FOo11F Foofm
| | | | | | | MTOVP Hooo1 HOQo0C 340
30— {71 17 -
Mormal stop - Motion errar Scram Using
44 EMND
3) Drive description

Note

This example is programmed to position direct drive by user’s input after origin back.

The device is as following.

Device Value Description

M100 1 Using CH

M150 30000 Destination position
M200 10000 Drive speed

M250 1000 Dwell time

M300 1 Acceleration time
M350 1 Deceleration time

Acceleration/Deceleration time is one of Acceleration/Deceleration time 1 to 5 of
‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio. The
other time setting is not supported.

Basic drive data (start speed, acceleration time, deceleration time, etc) is the set value
of ‘Common Configuration’ at [Workspace]-[Parameter]-[MOTION] in SmartStudio

B a2
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1st When rising edge occurs at MO device, executes MTOBC(origin back) instruction.
MTOBC(origin back) instruction searches origin point by origin back kind of
‘Common Configuration’ (This example is set as H/W.)

2nd When rising edge occurs at M1 device, executes MTPDM(position direct drive)
instruction.

3rd When executing MTPDM(position direct drive) instruction, acclerates up to the set
drive speed during acceleration time and drives constant with the set drive speed.

4th During operating MTPDM(position direct drive) action, if rising edge occurs at M2
device, it executes MTOVP(position override) instruction and changes destination
position to 50000.

5th Decelerates the drive for deceleration time and stops at the changed destination
position.

Forward

1 i 1000 :

ll"lll wamm

10000pps -

Dwell

v

H . LDeceleration
:Acceleration Constant H

Backwargd

M1

M100
(MTSRS)
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