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1 Introduction

FS Ladder v2.01 application serves as a ladder diagram editor and compiler from the ladder diagram to
a mnemonic program used by the smartPLC. It can also monitor and edit internal registers of smartPLC.

FS Ladder v2 is not iteration of version 1, it is written from the scratch.
FS Ladder v2 compared to version 1:
+ monitor and edit internal registers of smartPLC
improved error checking in instruction palette
automatic checking of actually visible part of ladder (disconnected wires, wrong connection)
color schemes (default, classic (v1 look), dark, user)

maximum number of rungs in ladder editor increased to 20000

+ + + + +

compiler uses full potential of smartPLC firmware version 2 (note: firmware version 1 is not
supported)

+ many other minor improvements

— new file format (note: file format of FS Ladder v1 is not supported)
FS Ladder v2.01 compared to version v2.00:

e supports smartPLC v3 (including file manager)

¢ minor fixes and improvements of user interface

1-1 System Requirements

In order to use the F'S Ladder application, the following environment is necessary.

Software Requirements

e Operating System Microsoft Windows 7 Service Pack 1 or
Windows 10.
(Mac and Linux are not supported.)

e  Microsoft NET Framework 4.5 or higher installed.

2
i
-3
i
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For NET Framework 4.5 downloads and installation guidelines,
please visit the website of Microsoft Corporation.

[0

* Microsoft and Windows are trademarks of Microsoft Corporation.
Hardware Requirements

e 2 GHz or faster processor

¢ 4 GBof RAM

e 20 MB of available hard disk space

e USB port (for a connection to smartPLC, not mandatory)




I 1-2 1nstallation of software

The chapter is explaining how to install F'S Ladder on the hard disk of the computer.

1-2-1 Preparing for installation

Check the following.
¢  Windows 7 Service Pack 1 or Windows 10 is installed on your computer and it is working properly.
e  Microsoft NET Framework 4.5 or higher installed.

e Mbed Serial Port driver (virtual serial port over USB). For installation refer to smartPLC User’s
Manual section 7-1 Installing the USB driver (6-1 in smartPLC v2 user’s manual).

e There is minimum 20MB of a free space on your hard drive. If there is no space, please free it in
advance.

1-2-2 Installation

Access the smartPLC product download page https://smartplc.org/about/downloadsEN.html
Click on the latest version of F'S Ladder.

Save the file in an arbitrary location and unzip the zip file.

Run FS_Ladder_v2-xx-YYYY-MM-DD.exe

XX — subversion

YYYY - Dbuild year

MM — build month

DD —build day

Ll O

1-2-3 Uninstalling FS Ladder

When FS Ladder is no longer needed, just delete the FS_Ladder_v2-xx-YYYY-MM-DD .exe.


https://smartplc.org/about/downloadsEN.html

2 Basics

This chapter explains the basic operation.

I 2-1 Application Window

After initialization, the main window of the F'S ladder will appear. The main window has several sections.

(1) Title bar

(2) Tool bar

(3) Instruction block bar

DlFU DIFD 5{‘9 SET FE‘S DA STA MOV CMP INC ADD SUB MUL DIV
[ S5y 38 <=> J+1 J-1 J+C J-C J¥C J/C
al
00001 24V ON
1200 Y202
00002 |— |} O—
st ays ON 24V output
X0 X1 Mo
cooes [ | A O—
Button ON Button OFF ON/OFF
Mo
00004 |—
ON/OFF
Mo Yo
00005 — } {O—
ON/OFF ON/OFF signal
MoV
1202 -_’;WECC
00006 _| : : 1801 |_
[The first scan Display upper
ON, else OFF row - Mode
MoV MoV
#MyPrL #TESTL
00007 ML f] THEZEL |
MO
ooo0s — b———o
ON/OFF
00009
w0t |evscrmmmn @ Ladder diagram editor
00011 END
00012 Inactive section - All behind the END is ignored
nnnd 2
8 2 Loosewire, Wires has to be connected. @ Devlce \/I anager
8 1 Invalid connection. Missing connection to the terminal wire.
8 1 Invalid connection. Check the Qutput connection of the nede.
OM28 F: v2.05MB_2019-01-25 1.0ms ENENENE

@Title bar

@Tool bar

@Instruction block bar
@Ladder diagram editor

®Device Manager

Application name and the name of actually opened file
Function buttons

Buttons of instruction blocks

Area of ladder diagram editor

Area of device manager



I 2-2 Tool Bar

Icon Name Function
New Create a new file.
Open Open an existing file.
Save as Save the current file with a different name.
Save the current file. The file will be overwritten with new
Save content.
Print Print ladder diagram.
Cut Copy and Cut selected cells.
Copy Copy selected cells.
Paste Paste the copied cells.
Delete Delete the selected cells.
Undo Cancel the previous operation
Redo Redo the operation you canceled with "Undo"

Relay palette display

Show a relay and an instruction palette.

Left vertical line

Insert a vertical connection line

Left vertical line delete

Delete the vertical connection line

Horizontal line

Insert a horizontal connection line.

Insert rung

Insert a blank rung.

Delete rung

Delete the selected rung.

Insert comment rung

Insert an empty comment rung.

Edit comment rung

Edit selected comment rung.

0 I QAOXN| | —21\5|¥ P> % [l E |1y

Edit comments of

Edit the comments of device relays and memory registers

operands (operands except the numeric constants).
®Ot|2 . . . .
¥1|Z]0 Device usage status Show a list of usage status of each device relay/memory register.
W2lnln
u‘“ Make a Program Create a mnemonic program text file from ladder diagram.

4
A

Monitor in Ladder

Enable/disable a device monitoring in a ladder editor.

4
9

i

==
=5
=5
=5

Device monitor

Show device monitor window.

Settings

Show window with application settings.

i |12

Help

Show a Help window (shortcuts, software version and License).




I 2-3 1nstruction block bar

Icon

Name

Function

Contact A (N.O)

Connect A contact (normally open)

|7

Contact B (N.C)

Connect B contact (normally closed)

1
T

|

Contact A of Falling
Edge Detector

Connect an A contact (N.O) of the Falling Edge Detector.

=

Contact B of Falling
Edge Detector

Connect an B contact (N.C) of the Falling Edge Detector.

1
T

!

Contact A of Raising
Edge Detector

Connect an A contact (N.O) of the Raising Edge Detector.

Contact B of Raising
Edge Detector

Connect an B contact (N.C) of the Raising Edge Detector.

Sl

Coil ON / OFF status of the circuit to the Output Relay.

Coil bar Inverted ON / OFF status of the circuit to the Output Relay.
CNT

Counter It is 16bit incremental counter.

Timer (100ms)

A timer instruction with delay in 0.1s.

Timer (10ms)

A timer instruction with delay in 0.01s.

Timer (1ms)

A timer instruction with delay in 0.001s. (1%)

O @5 O@5

Timer interval in ms

A timer measures time in ms (1%)

ZEL Pulse Send positioning pulses according to preset position.

J0G J Send positioning pulses with direction controlled by

TS 08 the program.

End Indicates the end of the program

DIFU . . When a rising edge on the input is detected then the relay
£ Differentiate UP specified by the operand is set ON for one scan cycle.

EIIE Differentiate Down When a falling edge on the input is detected then the relay
T specified by the operand is set ON for one scan cycle.

E.EEE_ Keen rela When input SET is ON, the relay specified by the operand is
I P Y set ON and when input RES is ON the relay is set OFF.
E_IEF_ Set When the input condition is ON then set ON the relay
I specified by the operand.

E'IE_SI_ Reset When the input condition is ON then set OFF the relay

gy specified by the operand.

LDA Load Load the value specified by the operand to the internal
= oa register.

STA Store Store the value of the internal register to the destination
% specified by the operand.

Mov M Transfer the value specified by the first operand to the
=& ove destination specified by the second operand.

CMP . Compare the internal register with the value specified by the
=D Comparison operand.

INC Increment by one a value of the memory (DM, TM, CM)
I+ Increment

specified by the operand.




Icon Name Function

DEC D Decrement by one a value of the memory (DM, TM, CM)
-1 ecrement specified by the operand.

ADD Addit; Add a value specified by operand to the value of the internal
J+C ron register, the result is saved to the internal register.

5UB Subtracti Subtract a value specified by operand from the value of the
J-C ubtraction internal register, the result is saved to the internal register.
MUL C . Multiply the internal register with the value specified by the
%[ Multiplication operand.

DIV . Divide the internal register by the value specified by the
a/C Division operand.

(1*) Accuracy of TMS (Timer 1ms) and TMI are limited by the length of SCAN time which is typically
1~10ms.




I 2-4 Ladder diagram editor

A description of the of the ladder diagram editor.

Y FS Ladder - MyProject

F U H A HOS HEBE Y Ak m PR R

01 02 03 04 05 06 o7

00001 24V ON

heBpuE xRS @ D -—XXOOPHCEE DS

7 58y 3E <= I+ O~

10

gooos — bB—o

OMN/OFF

00009

00010 End Of Program

00011

00012 Inactive section - All behind the END is ignored

nnN42

8 2 Loose wire. Wires has to be connected.

8 1 Invalid connection. Missing connection to the terminal wire.
8 1 Invalid connection. Check the Output connection of the nede.

1200 Y202
ooooz | | {O—
2iways ON 24V output
X0 X1 Mo
oo003 |— | {1 {O—
Button ON Button OFF ONJOFE o
Wo
oooo4  |—]
Ar ONIOFF
Mo Y0
poos | | {—
OMIOFF ON/OFF signal
M1202
oooe |— |
00007

END

Column numbers

Highlighted column
marks cursor position.

Cursor
Marks active block.

Comment

Displays a comment of
a block or of an operand.

Instruction blocks

Displays instruction or
relay and its operands

Comment rung

Displays user comment.

Loose wire mark __—

Indicates loose wire.
\ J

Rung numbers Error List Inactive section
Highlighted rung Displays errors detected on All rungs behind the END
marks cursor position. the visible area of a ladder. instruction are ignored.
\
\ 01 02 03 04 05 06 o7 08 09 10
Selected Rungs oo00s [
Highlighted rungs and T vo
blocks are selected ones. o000 _| : ] O_
k J i ‘;.\1202 i ;’:EE’C V
4 N\ 00006 ,_| I J msor H
Selection Cursor L:;;;S,;;L
Moves when selecting. o —HH
\_ ) Mo
- cooos — b—=0




I 2-5 Device Manager

Device manager have following functions:

[ J
editing.
[ J
[ J
® Show/hide connection log.

00005

Show information about an actually selected/active device, which is used for monitoring or

Select/connect to a device. Disconnect from the active device.
Show/hide information about devices which were detected during an application run.

Device Info Tooltip

JON/OFF

M1202
1

Connection log

Device manager log.

00008

2 10107A43BEAQAS3D314DF2983511F48C9068
101011B5A

27B6775FD35CB2154CDFEAZFT
3 10107A43BEAQAS3D314DF2983511F48C0068
10107A43BEADAG3D314DF29B3511F48CI068

ICID?MEBEAC‘:E‘QBDB‘,ADFEQBBSLIF‘—SCQﬂ Device serial port was removed.

Device disk was removed.
Serial port (COM28) is opened.
Serial port (COM23) is closed.

Connection timeout and the maximum nu

Information about the device

Device info
1D: 1010115459
Serial Port
MName: Ccomza
Port Status: OK

This device is working properly.
PLC: FLC OK!

No error
Firmware: v2.05MB_2019-01-25

-

Storage
smartPLC Disk: F
Physical Drive: \\\PHYSICALDRIVE1
Status: oK

This device is working properly. -
Logical Disk:

#0) F: SMARTPLC FAT 1814016 Bytes free
Firmware files:

smartPLC_MB_v2-05-2019-01-25bin  MB —

smartPLC_MB_v2-03-2018-06-03.bin

No Menitoring, ME

38 Removed PLC-Disk ?? Removed

M28 OK

PLC-Disk F: OK smartPLC_MB v2-05-2019-01-25.bin _MB

\ (@3 B o [E [ R

Device List

Info about detected devices.

Buttons

Control buttons

Active Device

Info about active device.

@d F170000103F7C9C200000000000000000000000097969902 COM:

OK PLC-Disk H:

oK

S COM3 H: v3.02_2021-09-08 1.0ms
Icon Name Function

Error Filter

Show/Hide Error logs

Warning Filter

Show/Hide Warning logs

Info Filter

Show/Hide Information logs

File Manager

Opens file manager for smartPLC v3.

Device Reset!

Reset active smartPLC.

Logs

Show/Hide a list of logs

Device list

Show/Hide a list of detected devices

Stop

Stop communication with the device.




2-5-1 Select/activate device

® Show device list by clicking on E

® Seclect a device by the left click on its row in the device list.

2-5-2 Active device and communication status

The smartPLC firmware version 2.05 and higher is required for the communication between FS Ladder
v2 and the smartPLC. RUN-STOP switch has to be in RUN position.

Communication Firmware
status Firmware reported by the device.

N\

| @ 4 cover *.-Z.CISI"\-"E-_JCIZQ—C"_-E'Slil’n:\( Scan time
7 4

Average scan time calculated
L between two pings.

Serial Port Device disk

Name of the serial port. Device drive letter.
Icon Meaning

K] Communication with the device is okay.

Communication with the device is having problems.

Communication Error. No response after several attempts or continually receiving
invalid data from the device. Check RUN-STOP switch. It has to be in RUN position.

Serial port is closed.

The device is not supporting a monitoring. It has old firmware.

The device is unknown. Not a smartPLC or the device is not correctly configured
(missing firmware file, wrong volume name, smartPLC is not running and so on)

Reset request sent to the device, waiting for its reboot.

HEN RS s &

An indicator of a sending data to the device.

An indicator of a receiving data from the device.

I




ON/OFF ONJOFF signal
M1202 Device info ‘!:EEJE
00006 —] | ID: 10101185A5127B6775FD35CB2154CDFEA2FT ———] Thoo1 H
The first scan Display upper
ON, else OFF Serial Port ow - &
MOV Wov
Name: Ccomza FMyPrL #TESTL
THe24L TME26L
ooy PortStatus:  OK i Mz Y
This device is working properly.
Mo pLC: FLS DM ! et
00008 —| : Configuration error in data memoary - —| xo |—
JoN/OFF Firmware: v2.05MB_2019-01-25
co Storage P¢LES
| Y100
00000 | smartPLC Diski F: H
Physical Drive:  \\.\PHYSICALDRIVEL
00010 End Of Program Status: oK
This device is working properly.
T Logical Disks: —
#0 F SMARTPLC FAT 1848320 Bytes free
00012 Inactive section - All behind the END is ignor SR
smartPLC_MB_v2-05-2019-01-25.bin  MB PLC Error
T smartPLC_MB_v2-03-2018-06-05.bin Mo Monitoring, ME
nnn12 .
COM28 F: w2.05MB_2019-01-25 [PISS SR k InfOI‘mathIl about a PLC
error.
2-5-3 File Manager for smartPLC v3

Open file manager by clicking on in

E device manager or press [Ctrl + Shift + ~].

Note: The file manager can be activated only when smartPLC v3 is selected.

F5 Ladder - srartPLC File Manager

RE

[E)

rogram.ixt

Selected file

Close

Icon

Name

Function

=

Upload File to Device

Upload file from PC to the device.

=

Download File from Device

Download the selected file from device to PC.

R

Delete File from Device

Delete the selected file from device.

File manager is designed to transfer small files (a few kilobytes) as are ladder files and program.txt.

Transfer of larger files will take a very long time, because the priority is not the transfer speed, but the

scan time of smartPLC. When uploading to device the file with the same name in device is automatically

rewritten. File names should contain only Basic Latin (ASCII) characters.



2-5-4 Missing Device in the device list

In case when a device does not appear in the list check following.

Is a USB cable connected to the smartPLC and the other side of the same cable is connected to
the PC USB port?

Is the USB cable damaged? Is it working with another device?
Are the system USB drivers installed and working correctly?

Is Mbed Serial Port driver (virtual serial port over USB) correctly installed (1 - 2 - 1 Preparing for
installation).

Can you see “mbed Serial Port” (with COM number) in Windows Control Panel-Hardware and
Sound—Devices and Printers?



I 2-6 File operation

A description of the commands related to file operation

2-6-1

Create a new file

® Click on 1 “New” or press [CTRL + NJ to create a new file.

® When you working with a file that has not been saved, a confirmation screen will be displayed
asking whether to save the file.

| 2-6-2 Open a file

Click on “Open” or press [CTRL + O] to open a saved file. An Open file dialog where you
can choose the file will be displayed.

When you working with a file that has not been saved, a confirmation screen will be displayed
asking whether to save the file.

F5 Ladder - Open

=

."'_"‘.I There are unsaved changes in the project "MyProject”.
&' Do youwant to save it?

Cancel

2-6-3 Save as

"Save As" can be used to create a project folder in the document folder and save the file with the ladder
diagram in it.

b=
1. Click on “Save As“ or press [CTRL + S] to save the file with a new name. A Save As file dialog
where you can choose the file will be displayed.
2. Click on “New Folder”.
W1 FS Ladde - NewProeet = e = U S Ludde - NewProgect S la=
nUBEEXDOSDCD | | —XKOO P SE DUBEEXDOSDCD | | —XKOO PY
I H U HFMHHF OB NEEES s = ERELE BRS8Nk A H OB EEE S Ao =R ] 2y 55 3ok 57 Sve e
02 03 04 05 06 o7 08 09 10 02 03 04 05 06 or 08 09 10
00001 I_T:T d_l 00001 I_T::}j O-_I
S = . =]
Q(" [0+ Computer » data (D) + smanPLC [41] o] '+ Computer » data (D) + smanPLC T4 2|
Hew folder 3 © Nﬂ'u\dk i o
ey
| Recent Places. T Recent Places
& OneDrrve & OneDrve
M Desinop B Desicop
oy
3 Control | Panel 3 Control Panel
File name:  IERITIRONFS] - File name:  [ESUIPIIRENES] -
Save as type: | Fs Ladeier (°452) - Save astype: | F5 Ladder [°452) -
- T o) |0 - e el 1T




Give a name to the created project folder.

Open the project folder, edit a file name and save.

261 5 Ladder - NewProject 261 5 Ladder - NewProject
hLBEEBYXROe 20D | | —(M HLBEBXPNe 20D | | —xXMHOC
AW HFNHF OB NEBEE S A = ] THH OB HEEE DAL =TT
02 03 o4 05 [ 3 02 03 o4 05
0001 t 00001 t
2 Save A 2 Save A
CI [+ Compuer » ata @) » smmeic I v Compuer » ana @) » smatfLc » Wyt
[T . [ES————
¢ Favortes
M Desktop
8. Dowrionds
. Recet Plces
& Onetie
I Duskrop
= Compunes
B Hetwork
BB Controd Paned BB Controd Paned
 RecyleBin  RecyleBin
Fie name: HeaPregecthsl - Fie name: MyProject.ts] -
Save a5 types [F5 Ladder (462) -l Save a5 types [F5 Ladder (462) |
= Hide Folders Gpen | [ camenl | - = Hide Folders [ see ][ comen | =
CIEES L — S

[ |
® C(lick on H “Save” or press [CTRL + Shift + S] to save the file. Previous content of the file will

=
be overwritten. When save is finished icon become inactive
[ )

“Save” is inactive if you are editing a new file or if you haven’t done any changes to the opened
file.



I 2-7 Print Preview and Printing

® (lick on E “Print Preview” [CTRL + P] to show window with print preview of a ladder diagram.

155 FS Ladder - BORI L Ea— rebe=s)
s sl B0 s 0B
-
119 MyProject 2018-01-22 1413
o1 02 03 04 05 06 o7 08 09 10
00001 24V ON
M1200 Y202z
oo002 f— | O
pRISON 24V
X0 X1 (1]
o000z | | 11 O—
Button ON Button OFF ONIOFF
M
o004 |—
N/OFF
MO Yo
oooos  p— |
IN/OFF ONVOFF signal|
MOV
M120 s'?:)?
00008 } | ™
FEr L e Sy
MOV MOV
FMyPrL FTEST
£ =
00007 Tk:ﬂHTk: LI_
Mo
oooog f— F——m—
IN/OFF
v

Icon Name Function
E Print Print on default or preset printer
E Print Settings Show print settings dialog window.
D Previous Page Go to previous page.
D Next Page Go to next page.
Zoom 100% Set zoom to 100%.
[I] Fit to Page Height Toggle fit to page height.
B Fit to Page Width Toggle fit to page width.
Actual Page Print Pages Actual Zoom
E};i:jig;l page of ﬁ)%‘éﬁ?ﬁigg?ages View, select or edit actual zoom.

i

Y FS Laader - Print Previ

= A ragei1/198 ] 3 wo% ~ [1] H

1719

Page/Document Pages

The page of the document and
a number of pages in document.




® C(Click and edit the actual preview page for fast navigation in documents with many pages.

® The actual print page and the preview document page can be different. This is because it can be
set which pages to print in the print settings dialog.

2-7-1

Print Settings

1. Select printer

Click on E “Print Settings” or press [CTRL + P] to open system print settings dialog window.

2. In the preferences of the selected printer, you can choose an orientation of a printing (portrait or

landscape).
(=) Print @ 1 Printing Preferences =3
Main | More Options | Maintenance
General
Printing Presets Paper Source | Auto Select -
Select Printer [ AddRemoue Presets... | Doamentsize  [A%210% 237mm -
%Add Printer = Microsoft XPS Documen &) Document - Standard Quaiity
= EPSOMFFES49 (PX-MT050FX) i Send To OneNote 2016 2 Document - High Quality Iorientaﬁun @) Portrait () Landscape I
=iFax £ Document - 2-Gided = -
(2 Document - 2-Up Paper Type [plain papers -
) Document - 2-Sided with 2Up )
«| L] > %8 Document - Grayscale Quality [standard -
P : = o t-A3 (@]
Status: Ready [ Print to file =] pocumen Color @ Color 7 Grayscale
Location: 2-Sided Printing [OFF v]
Comment:
Settings... Print Density...
Page Range
_ < [— Multi-Page off - Page Order...
@ Al MNumber of copies: 1 < =
Selection Current Page E Copies 1 = [T coliate
() Pages: 0 Collate — A ] [V Reverse order
) e e Lh 0063 — |
Enter either a single page number or a single 1 2 3 Quiet Mode ik hd
page range. For example, 5-12 [ Print Preview
[ Resetoefaits | [ inkieves | [lsob Arranger Lite
[ Print J [ Cancel ] Apply [ ok [ cence [ Hep |

3. Specify page range, number of copies, other detailed settings etc.

Press “Apply” to apply

the changes.

5. Press “Print” to start printing or “Cancel” to return to print preview.



3 Creation of the Program

I 3-1 Basic workflow

The following steps shows a basic workflow from Ladder Diagram to smartPLC program execution.

Create a ladder diagram
* Create a ladder diagram using FS Ladder.

Save

* Save the ladder diagram with “Save As”.

Make a Program

* Create a mnemonic program file from the ladder.

Program update
* Transfer the program file to the smartPLC.

Program execution

* The program execution starts with a smartPLC restart.

| |
| |
| |
| |




I 3-2 1Inserting instruction block

1. Click on a cell where you would like to insert an instruction block or move a cursor (the blue frame
around the cell) with arrow keys.

2. Click on a required instruction block on the instruction block bar or press the shortcut of the block
on the keyboard.

3 FS Ladder - NewProject {8 FS Ladder - NewProject
heHEB YRS D | | —x hiHEExPae2¢D | | —X
CNT T T Tl T PLS  JOG
H%M%mﬁOQ%g%sﬁﬁﬂm AHAUHNHH OB AEEE O =
& 01 02 03 04 05 06 01 02 03 04 05 06
FS Ladder - AND B
00002 00002 jogyryction
Connect an A contact (N.Q) in series.
Operand
00003 00003 # Value Label
1
1 XY, MTCCR
00004 00004 Missing valid operand.
Cancel |
00005 00005

3. Set the operand values if any. You can also edit the labels of the operands.

Notes:
[ ]

The labels for numeric constants are disabled.

The error message in operand section is related to above operand and the error message
above the “OK” button is related to the instruction.

The “OK” button is disabled if there is any error. In case of no errors including warning the
button will be enabled.

You can see valid operand types for the operands in the operand description.

The first operand type is default, so if you start writing a number, the operand type will be
automatically inserted.

The edit block before the “OK” button can be used to insert a block comment. If the block

comment 1s inserted it will be displayed instead of operand comment. To remove the block
comment just delete text in the edit box.

4. Press OK to insert the instruction block.

15 FS Ladder - NewProject 15t FS Ladder - NewProject
hoHEB YRS D | | —X e EHEEYRoe2C¢D | | —=X
AF MM OB AEEE S e FH A O HEEE G P &
o1 02 03 04 03 06 o1 0z 03 04 05 06
X0
—
FS Ladder - AND =
00002 Instruction 00002
Connect an A contact (N.0) in series.
Operand
00003 # Value Label 00003
1 [y inpuf
XY MTCCR
000cy Cancel 00004
3
00005 00005




I 3-3 Relay and instruction palette

@ The palette dialog window allows you to choose a required instruction block.

FS Ladder - Relay and Instruction Palette =

Instruction
Basic |Output | Operation | Special |

Contacts
[ b ] e s e
Counter

4} AND ~ | Connect an A contact (M.0) in series.

Operand

1 XY,MTCCR

Missing valid operand.

Cancel

Instruction blocks are split into groups (basic, output, operation, special).

By selecting the tab label, the tab area will switch to appropriate group as shown below.

FS Ladder - Relay and Instruction Palette

Instruction
| Basic | Cutput | Cperation I Special |

Output

DIFU | |DIFD | [KEEP | [SET
A7 || || [
| || [T L] | T

RES
=T
- =

FS Ladder - Relay and Instruction Palette

Instruction
| Basic I Cutput I Operation | Special |

Positioning

PLS oG
T =

F5 Ladder - Relay and Instruction Palette

Instruction

QOutput | Operation | Special

Data Transfer Comparison

LDA STA MOV CMP
o 5 2 >

Arithmetic
INC | [DEC | [2DD MUL | [DIv
51 571 5+ (5 (3w A




I 3-4 Usage of the palette

Steps to insert a block instruction to the ladder diagram using the relay and instruction pallet.

1. Click on a cell where you would like to insert an instruction block or move a cursor (the blue frame
around the cell) with arrow keys.

2. Click on @ “Relay and Instruction Palette” on the instruction block bar or press [Enter] key or
double click on the block where to insert instruction.

i FS Ladder - NewProject : =N o )
hLuEBxPOe 9 CH | | —XX00 PHCFE DS

CNT I RES LDA STA MOV CMP INC DEC ADD SUB MUL DIV
1A MR O S 5 s 5‘ . Relay and Instruction palette = == | £ Sy 3& <=> O+ J-1 J+C 3-C I¥C 1L

[Enter]; [Mouse LeftDoubleClick]
01 08 08 10

X0

0000 —| |—I)

00002

3. Choose the required instruction type and click on it. Set the operand values if any. Edit the operand
labels if needed.
Notes:

e Behavior operand editing and error checking is the same as when you inserting block.
(referto 3-2)

e When operands are edited and afterwards is the instruction changed, the operand values are
kept. If the instruction with less operands is selected, only applicable number of operands is kept,
the rest is lost.

4. Press OK to insert the instruction block

15 FS Ladder - NewProject % FS Ladder - NewProject
heHEE YDA S2CD | | —XXKXOD ¢ HUHEE XS CD | |-
AFH A OB A8 EE D Fne e 1M HF 4 4 C & E/”H”(“-S EED s
01 03 04 05 06 o7 01 02 04 05
X0 X0 LS
ooo01 — 00001 _| |_| K K
FS Ladder - Relay and Instruction Palette B
0doo2 Instruction goaa
[ Basic [ Output | Operation | Special |
Data Transfer Comparison
(oA | (1 | (Mov cmr
00003 (=] &) E= (&) 00003
NC DEC ADD sus MUL DIV
BREEETA
00004 00004
o | Transfer the value specified by the first operand to
@l the destination specified by the second operand.
Operand
Gdcos # Value Label
1 |#TesTL |
#C, TM, DM, CM
00006 2 |Tma14y | Display lower row - User defined cha
TM, DM, CM

B—




I 3-5 Comment Rungs

Steps to insert a comment rung.
1.

you would like to insert a comment line.

5 FS Ladder - NewProject

Click on the @ or press the [Insert] key.

Move the cursor (by clicking or by arrow keys) to a row or to a comment line beneath the place where

NABEE YDIS2C D |

Always ON

18 FS Ladder - NewProject

00001

—iX@”?%ﬂEQEEE heHER DD e
%%MMN%O@%@%%%RﬁmgamM@;L” 1k O @ 25
01 02 03 04 05 06 [Insert] r 01 02 03

M1200 M1200
o000t |— | .

—

jalways ON

00003

00004

00003

3. Edit your comment.

e Press the [Enter] key for new line (up to 8 lines of text is allowed).

Press [Ctrl + Ender] or click outside textbox to finish editing.
Press [Esc] to cancel editing.

4. Use arrow keys or mouse click to move cursor to next block.
% FS Ladder - NewProject % FS Ladder - NewProject
HoBEm Do 9D HoBHEmE XD @® 9D
AbH M OB HEEE AEH A H OB B E S
01 02 03 04 01 0z 03 04
1200 1200
oooo1 — | oooo1 — |
My comment line 1 Wy c.-:lrmrmenl line 1
00002 line 2 00002 line 2
line 3 line 3
00003 00003
00004 00004
Notes:
¢  You can select a comment line by clicking on it.
)

For fast navigation between comments use [Ctrl + 1] or [Ctr]l + |].
To edit already inserted comment

o move cursor on it and click on @ or press the [Enter] key.
o double click on it with left mouse button.

To remove already inserted comment, move cursor on it and click on x or press the [Delete].



I 3-6 Edit labels of operands

Steps to edit labels of operands.

1. Open the operand label editor by clicking on 51 or press [F3] key.
2. There are two ways how to edit labels in the editor.

I Edit the requested operand label in data grid.
e You can use the operand type filter to reduce view to requested operand type.
e Default labels are used when the label is not set.

e In opposite to the labels, the default labels automatically change according to selected

language.
FS Ladder - Operand Label Editor =]
Value  Label Default Label
X200 I a ﬁ_ Front panel button S1 o
X201 Front panel button 52 ]
X202 Front panel button 53
X203 Front panel button 54
X204
Yo
yi
Y2
¥3 .
FiTter
(] (o] (o] (] [ e [ ] (om] cm]
I Export | I Import | I OK | [ Cancel

II.  Export, Edit, Import

O Use the Export button to export the labels of operands.

5 FS Ladder - NewProject (== =]
T _ 74 Xokiz | g B
HoHEExDOe?C D | XXOOPH S
CNT TMR TNH TNS T PLS JOG DIFU DIFD KEEP SET RES |LDA STA MOV CMP INC DEC ADD SUB MUL DIV
SLEGR R R AR O R VY IR CRY R o TR i e 5 S S SR FAE HE RERERE T
01 02 03 04 08 06 07 08 09 10
-
11200 202
00001 — }
aways Of % Export Iabels of operands @
- -
X200 (L) [l « data(@) » smartPLC » MyProject = [ ¢ |[ Search MyProject 2|
Organize = New folder CEI '@'
Button S1
= I Favarites
FS Ladder - Operand Label Editor = B Desktop
Value  Label Default Label & Downloads
X200  |Button S1 Front panel button 51 =1 2] Recent Places
X201 Front panel button 52 — & OneDrive
X202 Front panel button 53
X203 Front panel button 54 B Desitop
X204 = |ib
T & Libraries
Y1 ;:" Computer
y2 € Network
¥3 [543 Control Panel
Y4 # Recycle Bin
Y5
Y6
7 -
Filter
anfx |[ v ][ m][z]lc|lcr|[m]||om]|cm]
I - | [ E— ‘ I = | p— ‘ File name: | MyPraject LabelsOfOperands.tt -
Save as type: | Labels of operands (i) -
00009




@  Edit the file.
The file format is simple Unicode text file. Operand name is separated by tabulator from
its label. One text line can consist only one operand name with its label. Make sure that
the editor supports Unicode text and also it does not replace tabulators with spaces.
As long as the file format will be kept any text editor or Microsoft Excel can be used to

edit it.

| MyProject_LabelsOfOperands.tit - Notepad E=% BB

*0 Wy Inpurt -

%200 Button 31
¥201 Button 32
xanz Button 33
%203 Button 34 - Stopl

©) Use the Import button to import the labels of operands from the edited file.
All lines of a text file with an invalid format are ignored without warning, so check the

file format if nothing has been imported.



I 3-7 Device Usage Status

The usage status of the device informs you about device elements (relay, timer, data memory, etc.) used
as operands in the program.

Ko|k2
. . C o X120
® Open the device usage status window by clicking on ¥7ian or press [F2] key.
I8 FS Ladder - MyProject E@
HLHEE YD 2CH | | —XXOD P B
AN OSNEEE D i = AR SRS 55N e Ik
01 02 03 04 05 06 o7 08 09 10
00001 | 24VON FS Ladder - Device Usage Status - MyProject —
11200 o 02 03
ooooz f— b—— 1| o]o
) x10 0 | 0| 0| o
Jaways on
x00 0 | 0| 0| o
X0
oooo3  |—|
Button ON
o Operand Type
ooooa |—] @
[ON/OFF X0
1o Used: 2 times, Occurrence: 2 times.
00005 f|— ———— [Rung 3 Fung &
Column 1 Column 10
(ON/OFF CNT #0
X0 3
M1202 _| _| X0 '_
g0a0S __| I Bution ON
Elr;f er-i EDFEF" Operand# 1 Operand#3
00007
MO CNL}#IE
ooocos |— | | o H
ON/OFF
00009
00010 End Of Program
00011 END -
& COM28 E: v2.05MB_2019-01-25 10ms

r N
Usage

Number of active uses.

AN

FS Ladder - Device Usage Status - MyProject w \ )

Invalid

Nonexistent device elements
(invalid operands)

o) () (] () (e ) [cr] (1w [om] ] \. J
X0

Used: 2 times, Occurrence: 2 times.

Run 3 Run 8

. Operand type
X0 CN;?C .

— 4 %k Selection of an operand type.

Button ON
Operand# 1 Operand# 3

Operand Type

Close

Operand info

Information about selected
operand including block view.




® The number in the table indicates the number of active uses of the operand (the concrete part of the
device facility).

X000 ~ X015 X100 ~ X103 X200 ~ X204

FS Ladder - DevicellUsage Status - MyProject /

of 02 03 005 06 o7 ™ 110 1 12 13 14 15

|
X100 N | |
xeoolL 0 T 0 1 0 1 0 T 0 T

® Operand information shows blocks in which is the operand used. It can also be used for the fast
navigation in the ladder diagram. By clicking on the block in the list, the cursor will move to the

block in the ladder diagram.
X0

Used: 2 times, Occurrence: 2 times.

Rung 3 FRung g
Column 1 Column 10
X0 CNTFJ#E

— 4 b

Button ON
Cperand# 1 Cperand+#3

Notes:
e An occurrence is the sum of active usage count and inactive section usage count.

e 32bit operand generates usage for two 16bit operands. For example, TMOL is usage of TMO
and TM1.



I 3-8 Character Display

Display characters in relation to temporary memory (16bit access)

You can display any character of display font (Alphabet, numbers, katakana, symbols) on the display.

You can display a total of 16 letters, 8 letters on the upper row and 8 letters on the lower row of the
display.

Kanji cannot be used. F'S ladder converts Hiragana and katakana full-width characters to katakana
half-width characters.

Characters from a row are split in groups of 2 or 4 characters. Each of the groups is saved in one
16bit or 32bit (two 16bit registers) special register in temporary memory.

Escape character

The escape character is backslash [\] on English keyboard or halfwidth “en” character [¥] on
Japanese keyboard, it has 8bit code 92 (5Ch). There is no backslash [\] character in display font,
the “en” character [¥] will be displayed instead.

To write a Double Quotation Mark ["] an escape character has to be used before the character [\"]
(or [¥"] in Japanese environment).

To write the [¥] character use two backslashes [\\] (or [¥ ¥] in Japanese environment).

TM924 TM925 TM926 TM927
"CH" |IARI| |l#0|l "13"
TM914 TM915 TM916 TM917
|l7‘\ " |I_Al| "\\\"" " 1\""

Display characters in relation to temporary memory (32bit access)

TM924L TM926L

IICHAR" II#O 13"

TM914L TM916L
ub“‘ —\" u\\\ul\vm

Procedure to display characters defined in TM memory (TM914L, TM916L and TM924L, TM926L)
@O Set TM900 (or TM901) the display mode selection to 1000
@ Specify characters in the TM memory with MOV or LDA + STA instructions

Concrete methods are explained in the following sections.

For more details on the topic, please refer to smartPLC user's manual.



| 3-8-1 Character input from keyboard

Example: Display letters on the right side of the lower row of the display
1. Set TM900 (lower row display mode selection) to 1000 (user defined character)

2. Insert MOV instruction. For example, as the first operand enter #\\\"1\"” (or #"¥ ¥ ¥"1¥"" in
Japanese environment).

15 FS Ladder - NewProject
HeBEmMYPOe20CH | | —XXOOPHIOERERDR

AFHAFHEH O 8B E S e e AR R R S Eau3h)

01 02 04 05 06 07 08 09 10
M1200 Y202
oooot | | {O—
JAlways ON 24V output
00002
X200 o
FS Ladder - MOV =

(L Instruction

Transfer the value specified by the first operand to the destination

specified by the second operand.
00005 Operand

# Value Label
1 FWWWIVL
2 C, TM, DM, CM

00006 Bl T

1 TM, DM, CM

Missing valid operand.
00007
B

00008

3. Enter the TM916L register for the right side of the lower row of the display (do not forget L) — click
on OK.

FS Ladder - MOV B
Instruction

Transfer the value specified by the first operand to the destination
specified by the second operand.

Operand
£ Val Label
o= |
2 ¢, TM, DM, CM
2 |tvsiel | Display lower rew - User defined cha
TM, DM, CM

@ Eoneel

will be displayed on the right side of the lower row of the smartPLC display when the
program is executed.

5 FS Ladder - NewProject
heHEE D20 | | —XXOOPHIEEDD
AFHHEHEIHF O 8B ED nim = A EE R mE 5SS 0y

o 02 03 04 05 06 o7 08 09 10

M1200 Y20z
o001 |— | {O—

Alvways ON 24V output
00002
5 MoV Mow
20 #1000 FWNL
TMI00 H TMI16L h
Di .




| 3-8-2

Character input by display character selector

Example: Display letters on the right side of the lower row of the display
1. Set TM900 (lower row display mode selection) to 1000 (user defined character)
2. Insert MOV instruction. Click on “Display Character Selector” or press [F4]

B FS Ladder - NewProject

01

M1200
00001

heHEE xPOe 2C A |
IFHUHNH oo 888D

02

PLS  10G DIFU DIFD KEEP SET RES

04 05 06 o7 08

— - _Jdlrn e
I o= i el Sy =

F—XXO0PHcCkEEDS

LDA STA MOV CMP INC DEC ADD 5UB MUL DIV
3& <=> 3J+1 3J-1 3+C J-C 3%C 3/C

09

===

I

I
00002
00004
00005
00006

0ooo7

elalolo]:}

00009

FS Ladder - MOV =]
Instruction
Transfer the value specified by the first aperand to the destination
specified by the second operand.
Operand

# Value

1
1 # C, TM, DM, CM

Label

Missing valid operand.

2 [

1 TM, DM, CM

Missing valid operand.
W e

[F4]

i[:-

Display Character Selector |

3. Atable with all display characters appears.

Click on the characters to be displayed in required order — click on OK. If you need to change
character just, click "Delete" to remove last character and after click on the correct character.

5. Enter the TM916L register (do not forget L) — click on OK.

Transfer the value specified by the first operand to the destination

B

Label

B e

Transfer the value specified by the first operand to the destination

B

Label

| Display lower row - User defined cha

FS Ladder - Select Display Characters =] FS Ladder - MOV
00 01 02 03 04 05 06 O7 08 09 OA OB OC OD OF OF Instruction
o | | T+« 7L ERL specified by the second operand.
1oﬁ+ﬁﬂr‘d8.".ETl'E'T‘§-ll-'ﬂoz Operand
k) ! BUF X BT [Ca]k]+]a ]| 2 Vale
30 BI1|2|3 (4|5 6|7 |8 |98 |5 |<|=|>|7 N R |
2o d|A|B(C|DE|F|G(H|I|J|EL|M[H|O # C,TM, DM, CM
so PIRR|S|T|UU|W{E Y 2|0 %1~ 3
&0 " lalblc|d|e|f|93|hli|ldilk]l|n|n]|o ! TM, DM, CM
wEAF|s |t ulwwl=xlalz|il]l]|F]|+]* Missing valid operand.
00T G|&|ala|ala|T|e|E|E T |T|1|A|A
w E |z |E|&|a|& |G| |0|0|F | H|2 |24
A0 o |[T{a |« |=|2|7F|4|m|z|#|r|a]a |y
g = | PR T|F n|F|2|T|[3|F|u|Z|E|Y
co P | F|WT|HFIZ|F|F N nE] |V |K|Z
Do E|&|A|E|(RP |2 |||V ||l |O[||"|"
o &[Z]a|a|t|£ ¥|R[F |A[2]a]E]8]® B
F0 LU e ® AR e E|T
. specified by the secand operand.
Operand
£ Value
== SENS |
#,C,TM, DM, CM
2 |Twveisl
T™, DM, CM

@ Concel




| 3-8-3

32bit — 16bit error

If you forget to attach "L" next to TM916 as shown below, an error message will be displayed and OK
button will be disabled, because a 32bit number (here it is represented by 4 display characters) does not

fit to a 16bit number.

To fix the error add 'L' to the end of TM916 — TM916L.

FS Ladder - MOV
Instruction
Transfer the value specified by the first operand to the destination
specified by the second operand.
Operand
& Value Label
i |
# C TM, DM, CM
2 |TM91ﬂ |D\'splay lower row - User defined cha
TM, DM, CM
o
-
| 3-8-4 2 characters input

If you do not specify L at the end of the TM register number, the 16bit access will be used.

Display characters in relation to temporary memory (16bit access)

TM924 TM925 TM926 TM927
|ICHI| |IARI| l|#0l| "13"
TM914 TM915 TM916 TM917
|l7‘\ " |I_Al| "\\\"" " 1\""

By using TM914 to TM917 and TM924 to TM927 without specifying L at the end of TM, it is possible to

change two display characters at a time.




I 3-9 Make a Program

When you finish a ladder diagram you will need to save it as a mnemonic program which is readable by

the smartPLC.

~u
® C(Click on ® placed on the tool bar or press [F5] key.

L

13 FS Ladder - MyProject (= [@] =]
heEEmExPae?20 B | | —XXOOPHCEREDS
I OB IEEE B AT m P L RLE BRSNS R
01 02 03 04 05 06 o7 08 09 10
-~
00001 | 24von
M1200 Y202
oooo2 — | {O—
Always ON 24V output
X0 X1 Mo
o003 | | }1 {O—
Button ON Button OFF ON/OFF
"o : i
T _| #is FS Ladder - Compiler - MyProject EI@
- FiMyProject
. Fll //2019-01-30 15:19
Mo SN LD Mizoo Y0
28 OUT Yzoz
00005 — S — O m—
f' 5 JUR
IHerE N OR MO
01202 T ANE X1 hd
oooos | ———— [l our o Save to Device
[The first sca . .
ON, coe OFF . A valid program can be directly
0007 Gl wov 41000 THa0] saved to the active smartPLC.
EN MOV #7MyProL THOZ4L
N MOV BUTEST™L THHZBEL
1o 5 RN CHT #0
il ONT #0 H3 X0 et
ovoos |— ———— BER | g H
ONIOFF N OUT 1
o N END "
ooo0e |— b—— {O—
Unlock gate
00010 End Of Program E
[
00011 END
00012 Inactive section - All behind the EF
- Save As .
OM2E F: v2.05ME_2019-01-25 10ms . . . .
A program (including invalid B () e

ones) can be saved to a file.

“Save As” offers a default file name "program.txt", because SmartPL.C executes only a user
program with the file name "program.txt".

Button “Save to Device’

> appears only if following conditions are met

v'A compiled program has no errors.

v smartPLC is connected by USB cable and is selected and actively connected by
Device Manager (referto 2-5)

v smartPLC v2 USB Mass Storage Device is working properly and is ready to use. It
has to have a Volume Name “SMARTPLC”. SmartPLC v3 does not use USB Mass

Storage.

When saving to the smartPLC v3 a previous program is overwritten.

When saving to the smartPLC v2 a previous program is automatically renamed to a file name
matching following pattern program_YYMMDD_HHmmss_fff.bkp

»YY — year, MM

— month, DD — day



> HH — hours (24), mm — minutes, ss — seconds
» fff — milliseconds

® In case of an invalid program a list of errors will be displayed. When you click on the line with the
error text the cursor will move to the related block.

A% FS Ladder - MyProject E
HeHam ymae2¢ D | | —xXXOOPHSEREDR

o T g T Ty RS 06 DU DIFD TP ST RS (A ST MOV CMP INC DEC ADD SUB MUL O
WAL H OB HEEE D A TR m a5 S a3 et eI

==

01 02 03 04 05 06 o7 08 09 10
00001 24V ON -
11200 Y202

ol
ol
1

00002 |—| |—— %5 S Ladder - Compiler - MyProject
ON

v 9 4 Loose wire. Wires has to be connected. 24V output
X0 ire. Wires Hastmhbet:m | MO
ooo0a | | by O—
JButton Of &3 Error ONIOEF
1o Rung: O
00004 |—| Column: 5
oo Loose wire. Wires has to be connected.
MO Yo
oooos — b——— —0{
ON/OFF ON/OFF signal
w202 oV

00006 |— p———
an

00007
o CNT 50
oooos — b——— — X H
IN/OFF
co Y1
ooooe | | o O—

00010 | EndOfProgram

S FS Ladder - MyProject E=E=]
HeHEmEyRNae2C8 | | —XKXOOPHSEEDS

DA STA MOV CMP INC DEC ADD SUB_ MUL DIV
Ak Al H#E A R O {50 Ladder - Compiler - MyProject 36 <=> 3+ 31 J+C 2-C I%C 2/C
01 0 LD 1200 - s o
ouT Y202
oay LD X0 S
00001 | 24von i
w1200 ANB K1 va02
OUT MO
00002 f— F——— —
LD W0
Always ON ouT Yo 24V output
X0 LD W1202 Mo
MOV H1000 THSDI o
00003 WOV H7WyPr”L THAZ4L
Buton on OV H#7TESTL TH926L OWOFF
o LD o
CHT H#O 3 #0
ooooa |—| 1 6
ONJOFF ouT V0
Mo END Yo
00005 |— . 0
OMNJOFF ON/O
1202 |9 10 Two of QUT/QUB (PLS/JOG/ T/RES) are using the same 035} I':?E’[
00006 |— F— « b @ Error
ITh an
ot £ Rung: 9
Column: 10
00007
Two of OUT/OUE (PLS/JOG/KEEP/SET/RES) are using the
same operan:
MO
o008 f— | . .
ON/OFF
co
00009 | |

00010 End Of Program

00011 END

00012 | Inactiv ion - All behind the END is igs




4 Run the program

This chapter explains how to run the program on the smartPLC.

I 4-1 Connection between smartPLC v2 and computer

You can change the program of the smartPLC v2 from a PC via USB.

When you connect the smartPLLC with a personal computer with the included USB mini cable. The
smartPLC drive will be recognized by the operating system (Windows7 or 10).

= =]
() |am » Computer » SMARTPLC (F) - [42 ][ Searchsm.. o]
Organize v [d|Open »  Pint  Bum » B~ [ @
i DVDRWDive () * @ MBED.HTM
- SMARTPLC (F) [ program st
€ Network @ smartPLCHTM
[ Control Panel || smartPLC_MB +2-05-2019-01-25.bin
& Recycle Bin

The following files are stored in the smartPLC virtual drive.

File name

Description

smartPLC*.bin

Firmware, * represents version

smartPLC.HTM

smartPLC homepage, download site

program.txt

Mnemonic program

MBED.HTM

Mbed microcontroller home page

Note:

® There are two versions of firmware smartPLC_v2*.bin and smartPLC_MB_v2*.bin, because
there are two versions of the main board. A blue one uses the smartPLC_MB_v2*.bin firmware.
When updating a firmware, just keep in mind that *_MB_* version has to be replaced by

another *_MB_* version, and smartPLC_v2*.bin with smartPLC_v2*.bin.

About MBED.HTM

SmartPLC uses the Arm Mbed IoT Device Platform developed by ARM, UK. Therefore, the Mbed home
page MBED.HTM (English) is saved on the smartPLC drive. There is no problem opening the link,

but Mbed and smartPLC are not related.

Please DO NOT ask about smartPLC at Mbed or ARM web pages or contacts.

* Mbed is a registered trademark of ARM, UK.

v2 version, xx subversion, YYYY-MM-DD build date




I 4-2 Copy the program to the smartPLC v2

If there i1s a previously created a mnemonic program saved on the disk drive. It can be copied to the
smartPLC.
1. Open the project folder where program.txt is saved.

2. Connect the smartPLC v2 to the personal computer with a USB cable.
Open the "SMARTPLC" drive.
3. Copy the program.txt from the project folder to the SMARTPLC drive.

" r
[=][=]=]
@uv| ) « smartPLC » MyProject Ul\u/n |- » Computer » SMARTPLC (F) v|<’r¢| Search SM... Pl
Organize « Include in library » 2 Organize v Share with « Burn  » g o+ I |@|
¢ Favorites [#] my_project.fsh ' Favorites & MBED.HTM
BE Desktop | program.td BE Desktop || program.bxt

4 Downloads 4 Downloads
C_v2-01-2017-10-25.bin

l,-'J- Recent Places
& OneDrive

.
=1l Recent Places

‘& OneDrive

Bl Desktop B Desktop
) Libraries 4 Libraries
'8 Computer 1M Computer
9! Metwork ?ﬂ MNetwark
B3 Control Panel 5 Control Pag
5] Re

Drag & Drop

4 items

4. If the program.txt already exists on the SMARTPLC drive, a following dialog box will be displayed.
Select "Copy and Replace" to overwrite a previous program with the new one.

Copy File (=5

There is already a file with the same name in this location.
Click the file you want to keep

& Copy and Replace
Replace the file in the destination folder with the file you are copying:
program.txt
program (DsmartPLC\MyProject)
Size: 63 bytes
Date modified: 2017-10-31 9:11 AM (newer)

& Don’t copy
Mo files will be changed. Leave this file in the destination folder:
program.txt
program (F:)
Size: 1.47 KB (larger)
Date modified: 2017-10-30 5:33 PM

& Copy, but keep both files
The file you are copying will be renamed "program (2).td"

Cancel




I 4-3 Connection between smartPLC v3 and computer

You can change the program of the smartPLC v3 from a PC via USB.

When you connect the smartPL.C v3 with a personal computer with the included USB mini cable. The
smartPLC drive will be recognized by the operating system (Windows7 or 10).

The smartPLC v3 virtual drive cannot store any files, it can be used only for updating smartPLC
firmware.

@le- b Computer » SmartPLC (H:)

Organize « Share with - Burn MNew folder
18 Computer - Mame Type
£ Local Disk (C:
= = || DETALLS.TXT Text Document
L2 DVD RW Drive (E
— rive (E:) € PRODINFO.HTM Chrome HTML Document

o dmartPLC (H:)

m

Following files are on the smartPLC virtual drive.

File name Description

DETAILS.TXT DAPLink Firmware information,
https://armmbed.github.io/DAPLink/

PRODINFO.HTM smartPLC homepage, download site

I 4-4 Copy the program to the smartPLC v3

There is a file manager (2 - 5 - 3 File Manager for smartPLC v3) build in the FS Ladder v2.01.

1. Open file manager by clickingon 7 E in device manager or press [Ctrl + Shift + ~].
Note: The file manager can be activated only when smartPLC v3 is selected.

2. Click on Upload to Device icon E@ or press [Ctrl + U]
3. In file dialog select program.txt you would like to upload and press Open.

Note: The files with the same name are automatically overwritten.



I 4-5 Execute the program

® Manual reset with a RUN-STOP switch.
1. Turn on the power switch of the smartPLC.

2. Read the program with [ RUN —] STOP — RUN on the RUN - STOP switch SW on the front
of the main body of the smartPL.C and start the control.

Front of main unit

m—

| smartPLC" I
Il ‘J“ 1

v Display

I
2 Generc button - BBEB

al—— Potentiometer

RUN-STOP 4@ ) =0
3 - ..

4 5D slot I O {1 @ Extension hole

S Power switch L | I

® Reset with the Device Manager
COM2E F: v2.05MB_2019-01-25 1.0ms [@ ‘

iy Device reset
[Ctrl + Shift + Home]




5 Device Monitor

Device monitor allows display and edit internal registers of smartPLC.

® C(Click on 3““‘ placed on the tool bar or press [Ctrl + F5] key.

Monitor Group Edit Mode Lock

Select tab with a group of Enable or disable an edit
registers to monitor. mode. Be careful!
1742 FS Ladds ice Monitor - MyProject o= =g
X YMTC ]| TM-CM | DM0-240 | DM240-480 | DM480-720 | DM720-960 | DM360-1218 | DM1300-1540 | DM1540-1780 | DM1780-1999 | € | T [ Program | (@
X0 Button ON
X000 00 01 [} 06 07 08 09 10 11 12 13 14 15 00 D1 02 03 04 05 06 07 08 09 10 11 12 13 14 15
X0 00 0 0 0 0 vo Mo 0o o0 0/0 0 0000000 00
X0 ] Yl 0 0 0 0
X2 0 00 vz (0 o M
.UU.UI 03 04 05 06 07 08 09 10 11 12 13 14 15 01 02 03 04 05 06 07 08 09
no 0 0 00 OO D O O ODOTWDOUDOD D Wio 0
o0 0 0 0 0/0 0 0 0 0 0 0 0 0 HI1 0 0 0 0
w2 0 0 0 0 00 0 0 0 00 000 Wz Mo 0o o0 00 Operand Labe]‘
W3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HI3 0 0 0 0 0 0 0 0 0 .
w0 0 0 0 0 0 0 0 0 0/ 0 0 0 0 HI4 0 0 0 0 0 0 0 0 0 0 0 0 Move mouse cursor over a bit
us 0 0 0 0 0/0 0 0 0 0/0 0 0 0 WIS 0 0 0 0 0 0 000 0 0 0 . .
e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 HI& 0 0 0 0 0 0 0 0 0 0 0 0
w0 0 0 0 0/0 0 0 0 0/ 0 0 0 0 W7 0 0 0 0 0 0 0 00 0 0 0 rengter to see its label.
ns 0 0 00 OO D O O ODOTWDOUDOD D Wig 0 0 0 0 0O O 0O O O O O O
W0 0 0 0 0 0 0 0 0 0 /0 0 0 0 KIS 0 0 0 0 0 0 0 0 0 0 0 0
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 00 01 02 03 0405 06 07 08 09 10 11 12 13 1415
W20 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O H3® 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M2 0 0 0 0 0 0 0 0 0 0 0 0O O O O O K31 O 0O 0 O O O 0O 0 0 0 0 0 0 0 0 O
M22 0 0 0 O 0 O O/D O O O O O O 0 O W32 0 0 0 0 O D O O O O O O O O DO O
M23 0 0 0 0 0 0 0 0 0 0 0 0 O O O O K33 0 0 0 0 O O 0 0 0 0 0 0 0 0 0 O
M24 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O O K34 0 0 0 O O O 0 0 0 0 0 0 0 0 0 0
M25 0 0 O 0 0 0 0 0 0 0 0 0 O O 0 O K35 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 0
M26 0 0 0 0 0 0 0 0 0 0 0 0 O O O O K3 O 0O 0 0 O O 0O 0 0 0 0 0 0 0 0 O
M27 0 0 0 0 0 0 0 0 0 0 0 0D O 0O O O K37 O 0 0 O O O 0 0 0 0 0 0 0 0 0 O
M28 0 0 0 0 0 0 0 0 0 0 0 0 O 0O 0 O K3 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0
M28 0 0 0 0 0 0 0 0 0 0 0 0 O O O O K38 O 0 0 O O O 0O 0 0 0 0 0 0 0 0 O
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 00 01 02 03 04 05 06 07 08 08 10 11 12 13 14 15
W40 0 0 O 0 0 0 0 0 0 0 0 0 D O O O CRO O O 0O O O O O 0 0 0 0 0 0 0 0 O
M4l 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 cRi o o BMNENNoc o Mo o EENEENO 0 0
W42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CRZ 0 OMMO 0 0 0OMMO 0 OMMO 0 0 0
M43 0 0 0 0 0 0 0 0 0o 0 0 0 0 0o 0 0 ¢k 0 o WMo o /o ofMo o ofMO 0 0 0O
M44 0 0 0 0 0 0 0 O 0 0 0 0/ 0 0 0 0 cR4 o ofMO o o ofWMo o oMo o0 o0 0
M45 0 0 0 0 0 0 0o 0o 0o 0 0 0o 0o o o o cRsS o o WMEMo o o B0 o o@MMo 0 0 0
M4 0 0 0 0 0 0 0 0 0 0 0 0 0 o0 0 0 cRé 0 o WMO 0 o oMWOo o o@MMO 0 0 0
M47 0 0 0 0 0 0 0 O 0 0 0 0/ 0 0 0 0 ok7 o ofMoO o o ofMo o oMo o0 o0 0
M48 0 0 0 0 0 0 0 0o o 0 0 0 0o o 0o o cRe o oMo o o ofMo o ofWOo 0 0 0
W49 0 0 0 0 0 0 0 0 0 0 0 0D O O O O CR® O O O O O O 0 0 0 0 0 0
01 2 3 45 6 7 89 001 2 3 4 6 7 8 9 .
R R R AR R RN R R R R R R R RN Device Manager
T2 0 0 0 0 0 0 0 0 0 0 € 0 0 0 0 0 D0 0 0
T3 0 0 0 0 0 0 0 0 0 0 €3 0 0 0 0 O 00 00 . .
T4 0 0 0 0 0 0 0 0 0 0 C4 0 0 0 0 O 00 0 0 For details the about device
T5 0 0 0 0 0 0 0 0 0 0 € 0 0 0 0 0 D0 0 0
T6 0 0 0D 0 0 0 0 D 0 0 G 0 0 0 0 0 [N manager referto 2-5
T 0 0 0 0 0 0 0 0 0 0 € 0 0 0 0 0
T8 0 0 0 0 0 0 0 0 0 0 €8 0 0 0
19 00 D 0o 0 0 0D 0O O O cy 0 0 0 0 0 0 O
@4 28 F: v2.05MB_2019-01-25 1.0ms [E] —l
Tab Name Description
Monitor bit registers of input relays X, output relays Y, internal
X-Y-M-T-C auxiliary bit memory M (including special registers), timers T,
counters C and control memory CR
TM-CM Monitor temporary memory and control memory registers.
DM* Monitor data memory. (* stays for the range)
C Monitor value and bit registers of counters
T Monitor value and bit registers of timers




-

G

16bit registers

16bit values of registers

32bit registers

32bit values of registers

View mode

View mode buttons

{HE% FS Ladder - Device Monitor - MA

THO

TH1

THZ

H3

TH4

THS

THE

THY

Hg

THI

TH1O
TH11
TH12
TH13
TH14
TH1S
TH16
TH17
TH18
TH19
TH20
THZ1
TH22
TH23
TH24
TH25
THZ6
27
TH28
TH29
TH3O
TH31
TH32
TH33
TH34
TH35
TH3IB
TH37
TH38
TH3g
TH4D
TH41
TH42
TH43
TH44
TH45
TH46
TH4T
TH48
TH49
TH50

65
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DM240-480 | DM480-720 | DM720-960 | DM360-1218

TH51
TH52
TH53
TH54
TH55
TH56
TH57
TH58
TH59
THED
THE1
THE2
THE3
THE4
THES
THEE
THET
THES
THED
THi0
TH71
TH72
THi3
THT4
TH5
TH78
il
TH8
TH79
TH80
TH81
TH82
THE3
THE4
TH85
THEE
THa?
THE8
TH8s
THA0
TH91
TH92
THA3
TH94
THI5
THYE
THYT
THY8
TH99

coocooocooocoocoooocoocoooccooococcoooooocococoo oo oo o oo

TH50L
TH51L
TH52L
TH53L
THS4L
TH55L
TH5BL
TH5TL
TH58L
THS9L
THEOL
THEIL
THEZL
THE3L
THE4L
THE5L
THEBL
THE7L
THEBL
THEIL
TH7OL
THIL
THIZL
THI3L
THI4L
THI5L
THI6L
THI7L
THIBL
TH79L
TH8OL
THBIL
TH8ZL
TH83L
THE4L
TH85L
THBEL
TH87L
THBBL
THBAL
THIOL
THAIL
THIZL
THI3L
THIAL
THI5L
THIBL
THITL
THIBL

cooococoocoocococ oo oo oo oo oo oo oo oo oo oo oo oo oD oo

THI00
THa01
THA02
TH903
TH04
THI05
THI06
THI07
THY08
THI03
THI10
THI11
THI12
TH913
THI14
THa15
THI16
THI17
TH918
THA13
TH920
THZ1
TH922
TH923
TH24
TH925
THI26
™Haz7
TH928
TH929
TH930
THA31
TH932
THI33
THY34
TH935
THI36
TH937
THI38
TH939
TH9 40
TH941
TH9 42
THI43
THY 44
THI45
THY46
THI 47

71540 | DM1540-1780 | DM1780-1999 [ C [ T [ Progrem |

THIDZL
TH924-7
0

0
0
0
[11
[l
0

cooooo

cooocoooo

THI0OL
THAOTL
THI0ZL
THI03L
THO04L
THIO5L
THI0BL
THI0TL

THI10L
THOTIL

THI14L
THI15L
TH916L

TH920L
TH921L
THIZZL
TH923L
TH924L
TH925L
THI26L

TH930L
THI3TL
TH93ZL
TH933L
THI34L

TH940L
TH4IL
TH942L
THI43L
THY44L
TH945L
THI46L

\ [E=(E=n==]
e ey o 0 (@)
gm‘ 132"4 CcHOL 479985664
[T s1g0 CHIL 142875804
0l iohs srgn oML 142870660
i s1go SH3L 142870860
0 ~oys s1gg CML 143394948
0l 210 CHSL 142870868
0l o s1g0  CHBL 142870660
ol i a0 CH7L 142870660
o o cHsL 2180
0
0
0
0
0
2035089408
“MyPr”
“PrTE
"TEST”
0
0
0.0
0
0.0
0
0
0
0
0
0
0
)

| 5-1

View mode of 16bit and 32bit registers

There are several view modes for 16bit and 32bit registers. The view mode can be changed for each

register individually by mouse right clicking on the register. By using view mode buttons DegHey Cy , the
view can be changed for all registers (except the individually set ones and some of special registers).

Icon View Name Function Example TM901
Dep Decimal View registers as decimal values. 1000
Hey Hexadecimal View registers as hexadecimal values. 0x03E8
Cy Character View registers as character values. #f
Set default view mode to all registers i
DEF Default without exceptions. TM924-7
. Some special registers have also its own i
Special special view mode. TM924-7

Note TM901 is “Display upper row - Mode selection” and so when its value is 1000 then there will be
displayed characters from registers TM924 to TM927 on the display upper row. If its value is 0 a value
from TM904L will be displayed, for value 1 RUN will be displayed, and so on.

Registers can be also viewed as IP address (ex.: TMO = .1.2, TM1 = 192.198., TMOL = 192.168.1.3.).




I 5-2 Monitoring timers and counters

Timers and counters have bit register which is indication if requested time or value was reached.
Those bit registers can be monitored by clinking on the tab X-Y-M-T-C or on the tab T for timers and the

tab C for counters. T and C tabs offers more information about the timers/counters.

( )
A FS Ladder - Device Monitor - MyProject [=n EoR === Counter On/Off
| xymrc | o | Dmo240 | Dm240480 | DM4s0720 | DM720-960 | D My Gy nsr LA
| DMmos0-1215 | DMI300-1540 | DM1540-1780 | DM1780-1399 | ¢ | T [ Progam | Bit register of the counter.
co 3 25 ] 0/ c50 ] 0/ ¢75 \_ Y,
C1 0  C28 | ] 0 c51 | ] 0 | C76
cz | ] 0 c27 | ] 0 | C52 | ] 0 c77 | ]
C3 | ] 0 c28 | ] 0 | C53 | ] 0 | c78 | ]
C4 | ] 0 c29 | ] 0 | C54 | ] 0 c78 | ]
cs . 0 ca m 0 o5 m 0 cs0 m Counter Value
[H] | ] 0 c31 | ] 0 | Ch6 | ] 0 c81 | ]
c7 | ] 0 c32 | ] 0 | Cch7 | ] 0 | c82 | ] : : :
o8 . HEE . ol esg [ 1l = 16Bit register with the
H] | ] Cc34 | ] 0 | Ch9 | ] 0 | c84 | ]
o = tas = e —o e = L actual value of the counter. )
G11 ] 0\ €36 ] 0| CBl ] 0| C86 | ]
i1z ] 0 | ] 0| C62 ] 0| ¢87 | ]
13 ] 0 | ] 0| C63 ] 0| ¢88 | ]
Gl4 ] 0 | ] 0| C&4 ] 0| ¢89 | ]
C15 | ] 0 | ] 0 | C65 | ] 0 ¢90 | ]
C16 | ] 0 | ] 0 | CG6& | ] 0 c¢91 | ]
Ci17 | ] 0 | ] 0 | C&Y | ] 0 | c92 | ]
ci8 | ] 0 | ] 0 | C68 | ] 0 | c93 | ]
c19 | ] 0 C44 | ] 0 | C69 | ] 0 c94 | ]
cz20 | ] 0 C4h | ] 0 | CI0 | ] 0 | Cc95 | ]
C21 | ] 0 C46 | ] 0 ch | ] 0 | C96 | ]
c22 | ] 0 C47 | ] 0 cIz | ] 0 | c97 | ]
Cc23 | ] 0 Cc48 ] 0 c?3 | ] 0 | c98 | ]
cz24 | ] 0 Cc49 0 Cci4 | ] 0 | c99 | ]
4 COM28 F: v205MB_2019-01-25 10ms ] \
Bit register ON Bit register OFF
{8 FS Ladder - Device Mong- MyProject / = [@][=]
[ -¥-M-T-C [ m-cM | DMU—ZWUMD' DM480-720 | DM720-960 | DMg60-1218 | DMISUO-ly DM1540-1780 | DM1780-1999 | C| T | Program |
THR {0 §100 L ] T34 u T68 | ]
THH #1, #1000 00.00:00:07.472 T35 u T69 | ]
T2 L] T36 u T70 | ]
T3 ] 137 u T | ]
T4 ] T38 ] T2 | ]
T5 | ] T39 u T73 | ]
T6 ] T40 u T4 | ]
L = T41 ] 15 | ]
T42 n Lk =
T43 u
. T44 | ] .
Instruction 15 - Elapsed time
. . . . 147 [ .
Timer instruction used in T48 " Elapsed time from the start
smartPLC program memory. T s of the timer.
151 L] . .
152 . dd.hh:mm:ss.fff
T = 153 ]
120 = 15 = dd — days, hh — hours,
[ L] .
122 . 156 . mm — minutes, ss — seconds,
123 | ] 157 ] 11
124 . T58 . fff — milliseconds
T25 | ] 158 u
T26 ] T60 u T
127 | ] T61 ] T95 | ]
128 | ] T62 u T96 | ]
T29 ] T63 u 197 | ]
T30 | ] T64 ] T98 | ]
T31 | ] T65 ] THI #99 THI8L 00.00:01:20-627
T32 | ] T66 u
T33 ] T67 | ]
& COM28 F: v2.05MB_2019-01-25 1.0ms




I 5-3 Edit mode

® C(Click on m to activate Edit mode of Device Monitor. Read the warning message!
® (lick on 53 to deactivate the edit mode.

452 FS Ladder - Device Monitor - MyProject
X-Y-M-T-C | TM-CM | DM0-240 | DM240-480 | DM480-720 | DM720-960 | DM960-1218 | DM1300-1540 | DM1540-1780 | DM1780-1999 | C | T | Progrem |
M1200 Always ON
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
x0 B0 ‘0 “0 “0 “0 “0 ‘0 *0 ‘0 “0 “0 ‘o *0 ‘0 ‘o o EEM0 ‘0 ‘0 40 0 “0 ‘0 ‘0 0 “0 f0 ‘0 ‘0 ‘0 4o
X1 %0 f0 ‘0 *0 Y1 40 “0 40 ‘0
X2 40 fo *o0 k0 40 v2 ‘o0 ‘0 g
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 Hi200 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
o WMo o 0o 0 0 0 0o 0 0 O 0 O 0O 0O O WO 0O O O O 0O 0 0 O O 0 0 0 0 0 0 O
I 0 0 0 0 0 0 0 0 0 0 O 0 O 0 0 O WI1l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
K2 0|0 0 0 0 0 0 0 0 0 O 0 0 0 0 O Wiz 0 “0 0 *0 *0 0 40 “0 “0 *0 ‘0 ‘0 f0 ‘0 0
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| 5-3-1 Fundamentals of Editing registers

Registers marked with a lock symbol cannot be edited, because of conceptual or safety reasons.
The edited value is set on the end of scan just before start of a new scan.

The edited value is not forced, and so the program can change the edited register. The value can
be changed only for a very short time (one scan) and so the change may be not visible in
monitoring window. For this reason, the change confirmed by the device is logged in Device

Manager Log.

18:22:18.103 101011B5A5127B6775FD35CB2154CDFEAZF7 M2305 ~ 0 —
18:22:15373 101011B5A5127B6775FD35CB2154CDFEAZFT M2703 ~ 0

18:22:13.876 101011B5A5127B6775FD35CB2154CDFEAZFT M2703 « 1

18:22:11.937 101011B5A5127B6775FD35CB2154CDFEAZFT M2305 + 1

18:19:48.498 101011B5A5127B6775FD35CB2154CDFEA2FT TMO26L — 1246709825 (0x4A4F4841, "AHOJ")

18:12:25.184 101011B5A5127B6775FD35CB2154CDFEAZFT TM17 + 0 (0x0000, ™)

101011B5A5127B6775FD35CB2154CDFEA2F7 TM15L ~ 0 (0x0000. ™) -
: v2.05MB_2019-01-25 1.0ms [
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5-3-2 Editing bit registers

® Avalue of a bit register can be toggled by double clicking on it by the left mouse button.



| 5-3-3

Editing 16bit and 32bit registers

® Following workflow shows how to edit register
LT I Two THoL Tho
THOL x THOL
T — S S— ] S — ] Sl [ S e S B
Tz TuDI n Tz D tum n THZ o0 n
T g THoL
THIL |
Tz 0 TM?21 n
o D o o O TuoL Tui g T
Tl U Twic y TH 0 ThiL | THIL |
TH2 0 Tum n TH? 0 Tum n T2 0 fum n
i (ST i ) THoL I D o
THIL | THIL
TH2 0 IE.],:_ LLE 0 tua n TH2 0 rum
{m] ;I;;g THOL 1419743380 }xg g THAL
TH2 0 THIL 21587 THE 0 TH5L
TH3 0 THZL 1] TH? 0 THEL
T4 0 TH3L 1] THE 0 TH7L
4
|E 11:05:55.634 101011B5A5127B6775FD35CB2154CDFEA2FT TMOL — 1414743380 (0x54534554, "TEST")
@ 5 COueE wosB 0190l Loms
D Click by left mouse button on a register, which you would like to edit, and a text box will appear.
@ Enter requested value in preferred format. Allowed formats are decimal, hexadecimal (starts with
0x), IP addresses (ex. 192.168.1.1) and characters (character string enclosed in double quotes).
e For inserting character, the Display Character Selector can be used. Press [F4] to activate
it.
@ Press [Enter]. The entered value will change its format to the view format of the register and it
will become selected.
e A view format can be temporarily changed by pressing [Ctrl + 1] for a decimal format,
[Ctr]l + 2] for a hexadecimal format or [Ctrl + 3] for a character format.
@ To set the value press [Enter], or to cancel press [Esc] or click outside the text box.

Refer to 5-3-1 to understand why the entered value may not appear.



| 5-4

Program tab

® Program tab shows two programs. One is from smartPLC internal memory and the other one is
compiled from the ladder editor.
® smartPLC Internal Program is decompiled from internal memory. It is actually running program,
when there is not PLC error. ~N
® Comment lines have no influence on program comparison. mn;
"'Different programs
I indicates different programs
in ladder and smartPLC
\
HE2 FS Ladder - Device Monitor - MyPraject HE2 FS Ladder - Device Monitor - NewProject [= =] =]
| xymr1c | tMcm | Dmo-240 DM240-480 | Dm4s0720 |  DM720-960 [ xwymrc | TMca | Dmo-240 | Dm240480 | omaso7zo | 1260
| DM960-1218 | DMI300-1560 | DMI1540-1780 | DMI780-1998 | C | T | Program | | Dmgso-1218 | DMm1300-1540 | DM154g-1780 | DM1780-1999 [ € | T | Programu
& smartPLC Inernal Program 5 Project Program EE smartPLC Inernal Program 2 Project Program
LD M1z00 SiMyProject a LD M1z00 AiMNewProject
ouT Y202 //2018-02-01 16:09 ot vznz /£2018-02-01 16:05
LD %0 LD H1z0o0 LD %0 LD H1zo0
OR MO ouT Y202 OR MO ouT Y202
ANB 1 LD #0 ANB 1 END
ouT Mo U] ouT Mo
LD W0 ANB K1 LD M0
ouT Yo ouT MO out Yo
THI {89 THIBL LD MO THI {89 TH9BL
THR #0 #100 outT vo THR 0 H100
LDA& THIEL THMI #89 THasL LDA& THIEL
DIY H1000 THR #0 #100 DIY #1000
STh THINZL LDA THABL STA THIOZL
LD M1202 DIY #1000 LD M1202
MOY 1000 THEO1 STA THA0ZL WOy 1000 THAO!
MOY {1917876557L THIZ4L LD H1zo2 WOY 19178765571 THIZ4L
MOY f1414743380L THZBL HOY #1000 THEOT WOY f1414743380L THEZBL
LD M0 HOY #7MyPr”L THAZAL LD M0
AND TO HOY #7TEST”L THAZ6L AND TO
CNT B0 #3 %0 LD Mo CHT k0 H3 X0
LD ¢o AND TO LD ¢0
THH #1 #1000 CHT #0 #3 X0 THH #1 #1000
ANE TI LD co ANB TI
ouT 1 THH #1 #1000 auT i
END ANE T END
ouT i
END =
1 » 3 »
& COM28F: v2.05MB_2016-01-25 1.0ms COM?23 F: v2.05MB_2019-01-25 1.0ms E
® Device Monitor and Monitoring in Ladder editor shows values even if there are different

programs in smartPLC and the Ladder editor.

I 5-5 Device Monitor in Ladder Editor

® To activate/ deactivate monitoring in Ladder Editor, click on m placed on the tool bar or press
[Shift + F5] key.

® Ifthere is no active device (refer to 2 - 5) the button is or will be disabled.

® In opposite to Device Monitor Window the monitoring in ladder does not allow change of a view
format.

® MOV block shows value of second operand.

® Counter block shows actual value of the counter defined by the first operand and shape color
indicates state of the bit register of the counter.

® Timer block shows elapsed time from start or ON when the time was reached or OFF if the timer
is not active. Its shape color indicates state of the bit register of the timer.

® Elapsed time for timers have a little bit different format than in Device Monitor Window T tab.

dd.hh:mm:ss.ff where dd are days, hh are hours, mm are minutes, ss are seconds and ff are
milliseconds times ten plus any number from O to 9.
Example: 01.14:53:10.33 means 1day 14hours 53minutes 10seconds and 330~339 milliseconds.



1% FS Ladder - MyProject e =]

o = H ra X081z | g [ | Bize
OB EE YD D —X¥XO0 Pl SEE DS
CNT TMR TMNH TMS T PSS JOG | — | DIFU DIFD KEEP SET RES LDA STA MOV CMP INC DEC ADD SUB MUL DIV
AFH A OB NG EE 0 nm L RELL o %S 03N
01 02 03 04 05 06 o7 08 09 10
X0 bS] 1o =
00003 | } —]
MOJ
00004
Mo
00005 | —
il
e I —— ThoEL [n
""" 00.02:28:17.43§
:"LR
00007 = :D‘E: ]
DA D
TWI8L #1 TMI02L
00008 8897437 8857

M1202

00009

00010
10 0 e
00011 f— -
co T ¥1
ooo12 | {1 O—
Unlock gate
TMH
#
L | #000 L]
00013 i
=
En F: v205MB_2019-01-25 1.0ms s (= (B Bs)

Above image is an example of a monitoring in the ladder editor. It shows following.

X0 is OFF

X1 is OFF and so its contact B is ON.

MO and YO are ON for around 2hours 28minutes 17seconds (elapsed time of T99)
TO has reached requested time (100*0.1s = 10s) and therefore is ON

smarPLC display shows “MyPrTEST” on the upper row and number 8897 on the lower
row of the display. Note in TM900 is 0 after reset and it means that there will be displayed
value from the TM902L with unit defined in TM906 (which is also O after the reset) on
the lower row of the display.

Counter CO reached value 3 and therefore is ON.
Y1 is OFF, but it was ON for 10s (1000%0.01s), because timer T1 is ON.



I 5-6 Device Monitor and PLC Error

If the device is in PLC error state, following applies.

The error is displayed by the Device Manager.

The Device Monitor will change color of value displays and active shapes to error colors.

The values shown are not updating, because PL.C scan cycle is stopped.

Editing of internal values is allowed if enabled. This let you update invalid DM settings if

necessary.
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6 Settings

Settings allows set user preferences for the FS Ladder application.

® (lick on placed on the tool bar or press [F10] key.

r

Block size
Choose default block size.

Main | User Color Scheme

(

Error Checking

Enable/disable on screen
error checking.

Default Settings

Click to reset main settings
to default.

I\,

FS Ladder - Settings

Language (E35)

Position and size of windows
Save on Exit

olor Scheme Default
Block Size [%] ¥
Check for errors an the Ladder Editor screen.
Insert instructions for 24V ON to a new file.
Number of rungs in a new file. 1
Rung With END instruction (in a new file). 10

[7] Show numbers of Elack Rungs.

[7] Show numbers of Comment Rungs.

Compile (Make a program)

[Z] Automatically copy a valid program to the selected device.
[T After copying the program, reset the selected device.

[Z] Save a block position in the instruction comment.

[Tl save s branching tags in the instruction comment.

[7] Save @ network position and id as @ comment line.

Language
Choose English or Japanese.
J

~

Color Scheme

Choose predefined color

scheme or “User” for an
individual setting of

preferred colors. )

Notes

[ bl Reset settings to default.

e On screen error checking is focused mainly on loose wires or invalid connections. It does not
check for some types of errors missing END instruction, multiple use of output and so on. Those
checks are made during making of program.

e Block size can be temporally changed pressing [Ctrl] + moving Scroll Wheel. It can be also set to
100% by [Ctrl + Middle Mouse Button Click]. Such change has no influence on preset block size
in settings. The preset value will be used during the start of application.

e Reset to default settings will set the color scheme to default, but the colors of a user color scheme

will remain intact.

e Even if “Show numbers of Comment Rungs” is checked, numbers of comment rungs are not
visible for comment rungs with one-line comment, because there is not enough space to show

them.




I 6-1 User Color Scheme

® To activate User color scheme set Color Scheme in Main tab (section Ladder) to User.

FS Ladder - Settings =] \
User Color Scheme
Reset All Colors
D By clicking on one of those buttons all colors will be

g [Jseeeseses 3 set according to clicked color scheme.

Background: Rung and Data [ JeFrereFer )

Background: Selected DiFFEfJFFFF

Background: Slelected Cursor [J#FrFampezs

Cursor | Bagiltsaas \

[erroenioe Change Color Edit Color

Shape [l ¢Frooocon

Wire i ¢=<o00000 Click on the color Type in a color in

ltem ON [l ¢eFooez00 to change it. preferred format.

Text | B3t J

Text: Number | Bagtiilag

Text: Mumber 32bit [ sFraieeEs \

Text: Relay In Wl rrooson 000 255 oo EFFOOFEOD

Text: Relay Out [l ¢FrcTises : N Predeﬁned COlor

Text: Register 1bit | Bagilie:) Choose fI‘OIIl colors

Text: Register 16bit .#FFA'JEZZD predefined in NET

Tevt Renister 37hit Il sFreEa513 )
~

Preview Color System Color
Preview of the color. Choose from colors used in system.

J

® The color can be changed by moving sliders or by choosing a new color from one of the Combo
Boxes. Other possibility is to type in the preferred color.

Format Description

#RGB A hexadecimal number per color channel in the order red, green, blue.
#ARGB A hexadecimal number per channel in the order alpha, red, green, blue.
#RRGGBB Two hexadecimal numbers per color channel in the order red, green, blue.

#AARRGGBB Two hexadecimal numbers per channel in the order alpha, red, green, blue.

0,0,0 A decimal number per color channel in the order red, green, blue.

0,0,0,0 A decimal number per color channel in the order alpha, red, green, blue.

color name A color name like in a combo box.




7 Appendix

| 7-1 shortcuts

The list with all shortcuts can be found in the help window [F1].

Action Shortcut
Help [F1]
Settings [F10]
Device Usage Status [F2]
Operand Label Editor [F3]

Make a program [F5]
Erézzlreﬁii?_le device monitor in the [Shift + F5]
Device Monitor [Ctrl + F5]
New [Ctrl + NI
Open [Ctrl + O]
Save [Ctrl + Shift + S]
Save As [Ctrl + S]
Print Preview [Ctrl + P]

Stop communication with the device.

[Shift + Pausel

Device reset!

[Ctrl + Shift + Home]

Open File Manager.

[Ctrl + Shift + ~]

Cut [Ctrl + X]

Copy [Ctrl + C]
Paste [Ctrl + V]
Delete [Delete]

Delete rung [Shift + Delete]
Insert block rung [Shift + Insert]
Insert comment rung [Insert]

Edit comment rung

[Enter]; [Mouse Left DoubleClick]

Undo [Ctrl + Z]
Redo [Ctrl + Y]
Move Left [Left]
Move Right [Right]




Action Shortcut
Move Up [Upl

Move Down [Down]

Move to Comment Rung Up [Ctrl + Upl
Move to Comment Rung Down [Ctr]l + Down]
Move to End [End]

Move to Home [Home]

Move Page Down

[Page Downl

Move Page Up [Page Upl
Select Left [Shift + Left]
Select Right [Shift + Right]
Select Up [Shift + Upl
Select Down [Shift + Downl]
Select to End [Shift + End]
Select to Home [Shift + Home]

Select Page Down

[Shift + Page Downl]

Select Page Up

[Shift + Page Upl

Select All

[Ctrl + A]

Select rung up

[Ctr]l + Shift + Upl

Select rung down

[Ctrl + Shift + Downl

Left horizontal line

[Alt + Left]

Horizontal line

[F9]; [Hyphen-minus]; [Alt +
Right]

Left vertical line up [Alt + Upl]
Left vertical line down [Alt + Down]
Set left vertical line [F6]

Delete left vertical line [Shift + Fé]

Relay and Instruction palette

[Enter]; [Mouse Left DoubleClick]

Change contact A<->B (N.O <-> N.C)

[Tab]




I 7-2 Instruction block overview

The shortcut list is in the help screen [F1].

Icon Instruction Name Shortcut
—| I— AND Contact A (normally open) A
% ANB Contact B (normally closed) SHIFT+A or B
Contact Falling Edge Detector,
-l‘”_ ANF Contact A (normally open) F
Contact Falling Edge Detector,
7“1" ANFEB Contact B (normally closed) SHIFT+F
Contact Rising Edge Detector,
—lTl_ ANP Contact A (normally open) P
|?F Contact Rising Edge Detector,
ANPB Contact B (normally closed) SHIFT+P
-O- ouT Coil (Output Relay) 0
-@' OUB Coil Bar (Inverted Output) SHIFT+O
CNT
ﬂ CNT 16bit Counter C
TR
TMR Timer (100ms) T
TH
% TMH Timer (10ms) SHIFT+T
TS
% TMS Timer (1ms) ALT+T
Tl
TMI Timer-interval ms* ALT+SHIFT+T
PLS .
imB PLS PLS positioning ALT+P
JOG o
Jo- JOG JOG positioning ALT+J
END END End of program E
DIFU
S DIFU Differentiate UP 18]
. .
DIFD
p DIFD Differentiate Down D
. .
KEEP
JLr KEEP Keep Relay K
J L
SET
iy T SET Set S
—
RES
i RES Reset R
.




Icon Instruction Name Shortcut

LDA

[vm) LDA Load ALT+SHIFT+L
STA

STA Store ALT+SHIFT+S

MOV

= MOV Move ALT+SHIFT+M
CMP

<=> CMP Comparison ALT+C

IMNC

—J+1 INC Increment by one ALT+I

DEC
-1 DEC Decrement by one ALT+D
ADD
J+C ADD Addition ALT+A

SUB
J-C SUB Subtraction ALT+S

MUL
%[ MUL Multiplication ALT+M

DIV

DIV Division ALT+SHIFT+D

1/C




Visit our webpage for the product inquiries

https://smartplc.org



https://smartplc.org/
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