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1 Introduction

FS Ladder application serves as a ladder diagram editor and compiler from the ladder diagram to
a mnemonic program used by the smartPLC.

I 1-1  system Requirements

In order to use the FS Ladder application, the following environment is necessary.

Operating system

Windows 7 or Windows 10
(Mac and Linux are not supported)

* Windows is trademark of Microsoft Corporation.

T

Requirements

gy
[

Hard disk free space 20MB or more

Microsoft NET Framework 4.5 or higher installed
* For installation, please visit the website of Microsoft Corporation

[

I 1-2  Installation 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.
e Windows 7 or 10 is installed on your computer and it is working properly.

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

¢ You will need USB port for a direct transferring programs to smartPLC. You can also use SD
card reader/writer to save program to SD Card as the smartPLC can read the program from it.

e A PDF reader is installed on your computer. It is used to open and display user’s manual file.
e Uninstall the previous FS Ladder if installed.




1-2-2 Installation

1. Access the smartPLC product download page https:/smartplc.org/about/downloads EN.html
2. Click on the latest version of FS Ladder. In this case the latest version is from October 6, 2017.

| Download

Please download the desired file such as firmware / manual.

| Firmware
smartPLC_v2-01-2017-10-19.bin Ver.2.01 updats 2017.10.26
smartPLC_v2-01-2017-09-22.bin Ver.2.01 update 2017.10.6
smartPLC1.0307b.bin Ver.1.0307b update 2016

| Ladder Tool

F5_Ladder_MS5_171006.zip It corresponds to firmware ver.2.01 update 2017.10.6

| Manual

Save the file in an arbitrary location and unzip the zip file.
4. Uninstall the previous FS Ladder in advance.

When you are ready for installation, please double click on the setup file to execute the installation
process. The file name differs with version, in this case it is "FS_Ladder_Setup_v1-02.exe".

(=[5 /=]
@G.| | <« smartPLC » install = [ 43 |[ Searchinst.. 0]

Organize « Includein library » e 0 @

»{ Favorites
Bl Desktop
4 Downloads

|i| I I FS_Ladder_Setup_v1-02.exe I

5 Recent Places

& Onelrive



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

The installation screen will be displayed. If you would like change the installation destination,
please click on "Options" and use "Browse" to select the destination folder.

3 FS Ladderv1.2.0.0 Setup (=N =R
FS Ladder v1.2.0.0
Copyright ©2016 FIT CO.,LTD. |j

F5 Ladder (hereinafter referred to as "the software”) can be used by you
only if you agree with the following software license agreement (hereinafter
referred to as "this agreement"”). If you use all or part of the Software, you
agree to all the terms of this agreement and this agreement will be
concluded. If you do not agree to the terms of this license agreement, we .

Dlggree to the license terms and conditions

{5 FS Ladderv1.2.0.0 Setup

FS Ladder v1.2.0.0

[F=S(Ro =

Setup Options

Install location:

C\Program Files (x86)\FIT\F5_La dder|

If you agree to all the terms of the license agreement, please check "I agree to license terms and
conditions" and click "Install". Click "Close" when installation is completed.

2 FS Ladderv1.200 Setup

FS Ladder v1.2.0.0

[ & =)

1. These terms of use constitute a document of the parties’ comprehensive .
agreement on the subject matter of this agreement. Even if any
provision of these terms of use is invalidated or illegal by court, the
remaining provisions of this agreement will not be affected. It shall not
be construed as a waiver of the right to enforce that provision even if
the parties are unable to implement the provisions of these terms of use. ||

2. This agreement shall be governed by the laws of Japan. -

1 agree to the license terms and conditions!

I Options J | fs'lnstall ] [ Close ]

L FS Ladder v1.2.00 Setup

FS Ladder v1.2.0.0

E= el =5

Installation Successfully Completed

FS Ladder will be added to the program menu in folder “F'S Ladder”.

. F5Ladder
itk FS Ladder

Search programs and files D |

1 Back Rur.

TN

Help and Support




| 1-2-3  Uninstalling FS Ladder

When FS Ladder is no longer needed, uninstall it by using "Programs and Features"
Control Panel.

from Windows

= )

Wv@ » Control Panel » All Control Panel tems » Programs and Features

[ 42 [ search Pro.. 2]

Control Panel Home -
Uninstall or change a program

I.li "2 Help link: https://smartplc.org/  Update information: https://smartplc.org/

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
@ Turn Windows features on or
Cii Organize ¥  Uninstall = @
Name : Publisher Installed On  Size Version &
S Ladderv1.2.00 FIT CO,LTD. 2017-11-20 994 MB  1.2.0.0 1D
:H'_o FIT CQ,LTD. Product version: 1.2.0.0 Support link: https://smartplc.org/




2 Basics

This chapter explains the basic operation.

l 2-1 Application Window

When you start F'S Ladder, the following window will be displayed.

f N
(1) Title bar (2) Tool bar (8) Instruction block bar
k J
/
$32IFS Ladder: MyProject [ = e =)
HoHEES X920 | | —XKXQOOPHESHF @5
i3t O 18 B8 ® rune: B8 5 A 2t 555 58 oobous
24V ON
M1200 Y202
w [ 1 O
Always ON 24V
X0 x MO
001 _I Il M
[Button ON Button OFF 50\::;2: F
Mo
002 _I
ON/OFF
switch
MO Yo
003 _| : O_
OM/OFF OMIOFF
switch signal
1202 MOV
we b | Tior |
Scan 1 ON, User Char.
else OFF Mode
MOV
#191787655TY
s 4] TMa24L
(4) Ladder diagram editor H:ir
- I vy
TEST
End ofprogram
07 END
®Title bar Application name and the name of actually opened file
®@'Tool bar Function buttons
®@Instruction block bar Buttons of instruction blocks
@Ladder diagram editor Area of ladder diagram editor



Relay palette display

Show a relay and an instruction palette.

Left vertical line

Insert a vertical connection line

Left vertical line

Delete the vertical connection line

| 2-2 Tool Bar
Icon Name Function

*ﬂ New Create a new file.

5l Open Open an existing file.

H Save as Save the current file with a different name.
0 Save the current file. The file will be overwritten with new

H Save content.

E Print Print ladder diagram.

}g Cut Copy and Cut selected cells.

D'__‘I Copy Copy selected cells.

ﬁ.f_"l Paste Paste the copied cells.

0 Delete Delete the selected cells.

9 Undo Cancel the previous operation

Q Redo Redo the operation you canceled with "Undo"
|

delete

Horizontal line

Insert a horizontal connection line.

Insert row

Insert a blank row.

Delete row

Delete the selected row.

Insert comment line

Insert an empty comment line.

Edit comment line

Edit selected comment line.

0 QOXA |

Edit comments of

operands

Edit the comments of device relays and memory registers

(operands except the numeric constants).

¥olh2 Show a list of usage status of each device relay/memory
¥12lo Device usage status
¥ZInln register.
g Make a Program Create a program text file from ladder diagram.
OM DOFF | Switch tooltip display Show/Hide a character display on tooltip.

OF [N

Switch Language

Switch language to Japanese or English

il

Help

Show a Help window with shortcuts, software version, License

and link to the user manual.




I 2-3

Instruction block bar

Icon

Name

Function

1F

Contact A (N.O)

Connect A contact (normally open)

',H"

Contact B (N.C)

Connect B contact (normally closed)

_m_ Contact A of Raising Connect an A contact of the Raising Edge Detector to the
Edge Detector beginning of the circuit.
_Iu_ Contact A of Falling Connect an A contact of the Falling Edge Detector to the
Edge Detector beginning of the circuit.
-O' 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 5O @5\

Timer interval in ms

A timer measures time in ms (1%)

Send positioning pulses to the output specified in the

ZlfL Pulse operand2 according to the selected preset position specified
by operandl.

JoG J Send positioning pulses to the output relay specified in the

LTl 08 operand.

END End Indicates the end of the program

E'Iﬂ Differentiate UP Whe'n'a rising edge on thg input is detected then the relay

i, specified by the operand is set ON for one scan cycle.

E'IE Differentiate Down Whe.n.a falling edge on the input is detected then the relay

I specified by the operand is set ON for one scan cycle.

E.EEE'_ Keep relay When input SET ig ON, the r.elay specified by the operand is

I~ 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

1 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)

1+ Increment specified by the operand.

DEC Decrement by one a value of the memory (DM, TM, CM)

-1 Decrement

specified by the operand.




Icon Name Function
ADD Additi Add a value specified by operand to the value of the internal
J+C ruon register, the result is saved to the internal register.
suB 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.




| 2-4 Ladder diagram editor

A description of the of the ladder diagram editor.

i FS Ladder: MyProject

neHEE YXPOe2C 8 |
HFHAIE OB 8 EE S s =

DIFY DIFD ﬁEP SET RES
- T S

 —XXO@PE S mme

DA STA MOV CMP INC DEC ADD SUB MUL DIV
o r{ A== 0 Bg,3& ¢=> 341 3-12+CI-CI%CI/C

[F=3ch >

24V ON
M1200 Y202
oo [} O
Always ON 24V
X0 x1 MO
001 _I : M
|Button ON utton OFF :)“I:f:?:F
MO
T Cursor

Marks active block.

Y0
e

ONIOFF

signal
MOV
#1000

End of program
4

~

1
| TMso1 |-
User Char.

Mode g
MOV \
#1917876557U
4[ TMa24L
MaPre
MOV
2141474338
4' TMS26L

TES

\

END

m \

N\

M1200
Comment line/row o0 1 | Instruction blocks
Displ ¢ Displays instruction or
1Spiays user comment. Always ON relay and its operands
X0 |
oo | Comment
Displays an operand comment, a block
- comment or an character display.
002 I I




I 2-5  File operation

A description of the commands related to file operation

2-5-1 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.

2-5-2 Open a file

® C(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.

FS Ladder - Open (=
| The file has been changed. Do you want to save it?
[ Yes ] [ No ] [ Cancel
2-5-3 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.

[ |
1. Click on H “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”.

42 FS Ladder = @ &= 32 FS Ladder

Sreis
4 1 P ] Lo g ; P T 5 o
DLHES YR 0D | | —XXOOPEISEm®E R DeHES xRAe20 @ | | —XXOOPHE S = m 5
B T T T Ty s 08 Be DED G R DA A NOU OV MG DR DD B WU O o g g ns ios D O e S RS Lo S MOV cWP M D ADD SUB wu o
AFHAF O EEE S Foe B P ELR w5 05 N i M OB HE B S D e BB AR R N & S W o6 o deaee e
awven 2svom
wizzo 2 iz v
ws I oo k
p—— —
I Save As. == TR Save s ]
-~ TR o == > R+ Corree e+ i s
P e @ Organize v | Newfokier 5 v
¥ Favorites ¥ Favarites Craaie.a new, smpty Tolder, |
M Deskiop B Desktop
B Downloads & Downloads
il Recent Places & Recent Places
& OneDrive & OneDrive
o Diskoop -
4 Libres = Libraries
% Computer 18 Computer
& Netuor 40 e
 Cortrol Pane 9 ControlPanel
7 RecycleBin 5 Recycle fin
File name: | [T - File name:  newFie.fsh
Save as type: [ [dsk) - Saveas type: [[4sb)
=~ Hide Folders Se | [ Conca | = Hide Folders




3. Give a name to the created project folder.

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

138 S Lacider (SR 138 S Lacider e =
HEHES YRS 20D | | XKOOPEHOw DD HLHESXPHS 20D | | —XXOOPE S mm D
a ns 108 LB G ST (B g wov o w0 sie w0 s s
AEHHHF 0@ 8 BB G Fom @ RELLR a0 5L i HEEE O3 SNE B E B P B LR B S N e e e
wvon wvon
o o vace
™ I ™ f
Jsways On Jiways ON
i Save As a i Save As (=]
7[5 + coroucr + wom1 + smewric + SE == ) G 7[5 + computcr + o1 + smaic » Wy Teoll )
Organize »  New folder Organize »  New folder 7]
¥ Favorites ¥ Favorites
M Deshtop M Deshtop
B Downloads B Downloads
E. Recent Places E. Recent Places
& OneDive & OneDive
8 Deskiop 8 Deskiop
A Libranes A Librares
18 Compurer % Computer
@ Network
5 Control Panel
& Recycle Bin  RecycleBin
Filename: newFilefsh - File name: (DD -
Save a5 type (0] ] Swve a5 type [(“sb) |
+ Hide Folders Open Cancel + Hide Folders Save Cancel

2-5-4

Save

|
® 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.

2-5-5 Print the ladder diagram

1. Click on = “Print” [CTRL + SHIFT + P] to print a ladder diagram.

2. The orientation of a printing of ladder diagrams will be automatically changed by the switching the
printing orientation (portrait and landscape).

=0 Print (= Printing Preferences
Main | Mare Options | Maintenance
General
Printing Presets Paper Source [ Auto Select -]
Select Printer [ Add/Remove Presets. .. I Document Size [M 210 x 297 mm ']
%Add Printer =0 Microsoft XPS Documen =] Document - Standard Quality
e EPSOMNFFE940 (PX-M7050FX) E@ Send To OneMote 2016 25 Document - High Quality IO”En‘Eﬁon @ Portrait () Landscape I
E ! Document - 2-Sided = -
=iFax
Document - 2-4Up Paper Type [plain papers -
EL pocument - 2-Sided with 2-Up
< L | ' % Document - Grayscale Quality [Slandard ']
Status: Ready ] Document - a3 Color © Color © Grayscale
Location: 25ided Printing  [0FF -
Comment:
Settings... Print Density...
Page Range
= Multi-Page off - Page Order...
@ Al MNumber of copies: 1 =
Selection Current Page ._LI Copies 1 = D collate
() Pages: 0 Collate —_— =y [#] Reverse Order
e e TR EIR, — @@
Enter either a single page number or a single 1 2 3 Quiet Mode - hé
page range. For example, 5-12 W [ Print Preview
Job A Lite
[ Reset Defaults ] [ Ink Levels ] [Ecb arranger
(Pt J[ Cancel | 2oy ] ) [t




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

4. Pressing Print (P) will show the print preview screen as shown below.

2 Print preview o ==
&0~ 0mEE 6| o Bage 1:
o i Print preview [ o ===
= | GO~ DM E D @ | Cose Page| f}s
-
N
R
. . — o
i - o
[ i
- s ] O
oo
f 4
o H
= @t |
Y k|

5. There are following buttons on the print preview screen.

: Start printing

1 Zoom

! Change a number of pages on the preview screen
: Close

! Change page

GNCETNCRG)

IHE Print preview

Qﬂvlﬂmlﬂﬂlguse

© @ ® O)

I Print preview

& O ~| [ [0 6 @ @ | Cose Page| 112

-+
o




By clicking on "(3) Change a number of pages on the preview screen ", you can see multiple
pages at a time.

M Print preview = @
§Qv|ﬂm.mm|gose Page 1%

P - - - e -

3

HE =

]
I, LT
T ]
Ty i
“;J :
oo
P TETE
[ft_

Il
3

P

Ty 1o

[
7L
a

¥ 1

i3
ﬁ Ly
| - T Y

6. Check the print preview and start printing.



3 Creation of the Program

l 3-1 Flow of program execution

Create a program with the following procedure and control it with smartPLC.

Create a ladder diagram

Create a ladder diagram using FS Ladder

Save

Save the ladder diagram with “Save As”.

Make a Program

Create a program file from the ladder diagram.

Program update
Copy the program file to the “smartPLC" drive

Program execution

The program execution starts with a smartPLC restart.




I 3-2  1nserting 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.

15 FS Ladder 45 FS Ladder
heHEeXPae 20D N
bSO HEEE S s 7 Mo Sl

000 _| |_

000
FS Ladder - AND

001 Operand

Value Comment
001 I |

002

#1l: XYMTCCR
Connect an A contact (N.0) in series.
Key Shortcut: [A]
002 003

004

3. Set the operand values if any. You can also edit the operand comments.
Notes:

e The comments for numeric constants are ignored and they will not be saved.
e There is an instruction description marked by the red frame on the picture.
e You can see valid operand types for the operands in the instruction description.
e The “#1?” is followed by the valid operand types for the first operand
4. Press OK to insert the instruction block.

1H FS Ladder 5 FS Ladder
*IJC’B Ex?ﬁéﬁni:)sw P@OGI i;is *DC’H E }GD’]EJO') @
i . CNT THR THJH TS Tl PLS J
AR OB I2EE B 6 Ak IR b OB HEE S S T
_| |_ XD
000 000 _| |_
My input
FS Ladder - AND
001 Operand
Value Comment oot
S My inprt
002
#1: XYMTCCR it 002
Connect an A contact (N.0) in series.
Key Shortcut: [A]
003
003
004 b
0K Cancel




I 3-3 Relay and instruction palette

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

e Instruction blocks are split into groups (basic, output, operation, end, positioning).

F5 Ladder - Relay and Instruction Palette

| Basic |0anut IOpemtion | End I F‘osmoning|
Cortacts Counter/Timer
[ ][ e | [ano | [ont | [mR | [TMH |
[(ang | [op | [ LoF | [[ms |
Instruction: LD -
Operand
Walue Comment
o
#1: XYMTCCR o

Connect an A contact (N.0) to the beginning
of the circuit.
Key Shortcut: [L]

e By selecting the tab label (marked by the orange frame), the tab area (marked with red frame) will
switch to appropriate group as shown below.

F5 Ladder - Relay and Instruction Palette FS Ladder - Relay and Instruction Palette
Basic | Output | Jperation | End | Pestioning Basic |ou;pu Operation |End | Postioning
ouT Data Transfer Anthmetic / Comparnison
[oa |[s71Aa |[mov]  [apD | [suB | [muL]
Cov) [ne ] (o)
| cMP
FS Ladder - Relay and Instruction Palette FS Ladder - Relay and Instruction Palette
Basic | Output | Operation | End | Postioning | ic | Output | Operation [ End | Pestioning
L
END




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.

1 FS Ladder

BeH E e YA e

000

001

N g )

FHAFHE OB HEE S D T

i FS Ladder

PEHESXRaS TP | | —XX OO
A OB 8 EE B R m P BT R

[ Relay and Instruction Palette [Enter] l

000

001

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

comments if you need.
Notes:

e The comments for numeric constants are ignored and they will not be saved.

e There is an instruction description marked by the red frame on the picture.

e You can see valid operand types for the operands in the instruction description. The “#1:” is
followed by the valid operand types for the first operand

¢ MOV, PLS and END instruction allows you to edit a block comment which will be displayed in

the ladder diagram.

4. Press OK to insert the instruction block

i FS Ladder

BB XD e

D | | —<

OB EEE S Fom = 2T

000 —
FS Ladder - Relay and Instruction Palette
001 Basic | Output | Operation | End | Posiioning |
Cortacts Counter/Timer

oo | | (o) (o) (] () [
o3 Instruction: LD -

Operand

Walue Coemment

004

» o [

#1: XYMTCCR

of the circuit.
Key Shortcut: [L]

Connect an A contact (N.

0) to the beginning

007

T o= f

HEE FS Ladder
N HEE XN D | | —X
APHAF OB B 66 S s B 35

000 _| |_

MyButton

ool

002

003

004




I 3-5 Comment Lines

Steps to insert a comment line.

1. Move the cursor (by clicking or by arrow keys) to a row or to a comment line beneath the place where
you would like to insert a comment line.

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

¥ FS Ladder S FS Ladder
PLHES XDV D heEa xdae2C D
SO EE E D SO HEEE G s

000
000

—_—

001

001

002 002

003 003

3. Edit your comment and press the [Enter] key when editing is finished.

4. Use arrow keys or mouse click to return to a normal cell.

05 FS Ladder 1 FS Ladder
e MEE XD @9 PeHMEE XPOe2C D
S OB EE S G o MO BB E B s
Notes:

e You can select a comment line by clicking on it or by pressing [Ctrl + 1] or [Ctr]l + |].
o To edit already inserted comment move cursor on it and click on @ or press the [Enter] key.

e Toremove already inserted comment move cursor on it and click on x or press the [Delete] key.




I 3-6 Edit comments of operands

Steps to edit comments of operands.

1. Open the editor of comments of operands by clicking on 51 or press [F3] key.
2. There are two ways how to edit comments.

I.

Edit the requested operand comment in data grid (marked with the red frame). When you leave

the edited cell, the ladder diagram will be updated automatically.

You can use the operand type filter (marked with the orange frame) to show requested operand

type.

¥ FS Ladder - Edit Comments of Operands EI@

Value Comment &
[

Filter

(A (3] () () (e (er) () (m) icu] [om)

[ Boot ][ wpot |[ Ooe |

II.  Export, Edit, Import

@ Use the Export button to export the comments of operands as a Unicode text file.

H8 FS Ladder

=)= =]
¥ H e 'l
heHEE xDOe20 D | | —XXOOP WIS mm 5
CNT R H 5 TN PLS JOG DIFU DIFD KEEP SET RES LDA STA MOV CMP INC DEC ADD SUEB MUL DIV
MO EEE G e BB TR S S 50 35 St e
X1 ol
w H H
Iy input
% FS Ladder - Edit Comments of Operands [=@]=]
001 Value Commert Ij 13 Export
@TC)-\ || <« smartPLC » MyProject [ 4 |[ Search MyProject 2l
002 Organize ¥ New folder - @
4.0 Favorites
Bl Desktop
003 = 18 Downloads
Fitter ‘5l Recent Places
(o] [x] e [ (e (e (o] (m ] [ ] [om] & OneDiive
004
[ Bwot |[ mpot || cose | || 4 Deskiop
1> 4 Libraries
| 18 Computer
005 €l Network
1> (& Control Panel
' Recycle Bin
006

File name: MyProject_OperComments.td

007

Save as type: |Unicode text (*.bct) v]

= Hide Folders Save
008




@  Edit the file.
The file format is simple, between operand and comment is tabulator as a delimiter. Make
sure that the editor supports Unicode text and also it does not replace tabulators with
spaces. As long as you will keep the file format you can use your favorite text editor or

Microsoft Excel to edit it.

| MyProject_OperComments.bit - Notepad EI@
File Edit Format View Help

X0 -
X1 My Input

x100 encoder 1A
x101 encoder 1B
x102 encoder 2A
X103 encoder 2B
X200 51 button
X201 52 button
¥202 53 button
X203 54 button

4 m 3

©) Use the Import button to import the comments of operands from the Unicode text file.
Note all lines of the text file which have invalid format are ignored without any warning,

and so if nothing had been imported, check the file format.



| 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.
e
1. Open the device usage status window by clicking on ¥2inln

or press [F2] key.
2. The screen composition is as follows.

e Orange Frame: a device element (operand type) selection

¢ Red frame: a number of occurrences
e Green frame: nonexistent device elements (invalid operands)
5% FS Ladder - Device Usage Status == Ech =
[H]D'IﬂZDSMﬂEﬂEﬂ?ﬂBDﬂ'ID1112131415I
b X000 o (0 (0
¥100 o |1 o |0
X200 o (0 (2 |0
Operand Type
Lx Jlx JlrJle e[ m|[m|[cm][om]
Close

3. The number in the table indicates the number of occurrences of the operand (the concrete part of the
device facility).

¢ Red frame: X000 ~ X015
e Orange Frame: X100~ X103
e Green frame: X200 ~ X204

3 FS Ladder - Device Usage Status == fch =

0 00 02 03 04 05 06 OF OB 09 10 M1 12 13 14 15

Operand Type
Lx Jlx Jir Jle (en (™ ][ m][cu][om]

From the data grid of the example above, you can see that there are used following inputs in ladder
diagram: one X0, one X101 and two X202.



I 3-8 Character Display

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

To write a Double Quotation Mark ["] an escape character has to be used before the 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. If you would like to write halfwidth en character (¥) two

have to be used.

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

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

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

TM924L TM926L
"CHAR" "#013"
TM914L TM916L
ub“‘ "‘l\" u¥¥¥u1¥vm

Procedure to display characters defined in TM memory (TM914L, TM916L and TM924L, TM926L)
@O Set TM900 (or TM901) of 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)

Usercharacter mode on the lower row of the display
MOV
M12[:2 | #1000
—] | | TMs00 H
Scan 1 0N, User char.
else OFF maode
Rightside characters on the lower row of the display
M1200
_| |
I
Always ON
2. Insert MOV instruction. For example, as the first operand enter #"'¥¥¥"1¥"".
3. Press Enter. It changes to a numerical value.
FS Ladder - MOV F5 Ladder - MOV
Block Comment Block Comment
Operand Operand
“alue Comment Walue Comment
N s A 45736454041
20| »
#1: # TM DM CM #1: # TM DM CM -
#2: TM DM CM £ #2: TM DM CM =
Transfer the value specified by the first Transfer the value specified by the first
[ Dy | [ ok ][ cancel ] [ Dsly |[ ok |[ cancel |

4. 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

Block Comment

Operand

“alue Comment
A 570645404

- LY

#1: # TM DM CM
#2: TM DM CM
Transfer the value specified by the first

m| »

[ Dspay |[ ok || Cancel |

5. The characters are displayed at the position of the block comment. [¥"1"] will be displayed on the
right side of the lower row of the display when the program is executed.

User character mode on the lower row of the display
MOY
M12[:2 | #1000
— | | Tmeco H
Scan 1 ON, User char.
else OFF mode
Rightside characters on the lower row ofthe display
MOV
1200 #ET3645404
— | { Tms1sL
Always ON E

—
Note: The characters are displayed at the position of the block comment only for MOV instruction and
only when moving a numeric constant to the special registers for the display (TM914L, TM916L or
TM924L, TM926L) and also the block comment is not set.



| 3-8-2 Character input from display character list

Example: Display letters on the right side of the upper row of the display
1. Set TM901 (upper row display mode selection) to 1000 (user defined character).

User character mode ontheupper row ofthe display

M1202 MoV

#1000
| |
— | | TMeo1 H
Scan 1 ON,
else OFF

Right side characters on the upper row of the display

MA200
— |

Always OMN

2. Insert MOV instruction. Click on “Display”

F5 Ladder - MOV

Block Comment

Operand

Walue Comment

#1: # TM DM CM
#2: TM DM CM
Transfer the value specified by the first

[an] »

Display | [ ok | [ canedl |

3. Atable with all display characters appears.

4. 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.

FS Ladder - Select Display Characters FS Ladder - Select Display Characters

00 01 02 03 04 05 06 O7 08 09 OA OB OC OD OE OF o o™ 02 03 04 0 06 07 08 09 0A OB OC 0D OE OF

» oo T+ || C|T|L[d] |8 |8 o T+ | |C|[T|L|d|- |3 |@
oAt E 1M A4a B8 AN ETIE T & VR |« wn At BN a B A&E|T|Z|T|§ 0o

20 VO # F K& ks =L | 2 R A Y R .|
/B 1 23 4 5 6 F (8|98 5 [<|=]57 r 0B |1 23 45 &[F|(8|F|8 |8 |4 |=]%|"7
©|(d A B CDEF GH|I|J/K/LIM|H|O w|(d A/BE|/C|D E/F|/G|/H|I|[J[E|JL|M|H[D

so | PRRS T DWW XY 20 [¥[1]"]_- (P QIR S|[T UW W XY [Z|0%[1|"|_
| a b clde ¥ a9 h|li|ldlk|l | m|n|o | alblc/de/f a9 h|li|di|lk|]l|m|n|o
P M s b w x| ez L[] (P Al r st iulww x|z {1 ][F]+]*
0|5 G &4 & A A T & (E|&[T|T1AA w|T G|& &|E &4 a F|e|E & |I|1|i|&|&

9 |E = E & & & G G 9|00 |F | N894 w|E = |E | &|& & 4/ a|a|d|/0|R|m|2|2|L
A0 a [ Fla|s o374 |m|z|z2|r|a]|a|mw AD o T 1|« « A/ F|la|m|z|a|r|a|a |
(- P4 T A D F |2 R[E|Y p|(— P4 I |F D F|2(T(2H[[Z[E|Y
co|(P FIW | TIF F 2| F[I[n|E|T(N[F]T co /B F WFIL F 2 m | FE|) In|E|[T ][N E|Z
m|Ela|2 E|lF|2 /3|3 (V|| |(O|R|2["]" po| 5 & X E (P13 (V|| |O|P| "
0ladl i &la t £ ¥ R|F|I|AS|B|E|8| ol & i &4 E ¥ R|F|i|A|2|B|E|8|

o TR T e[ L& ®[#[T]T R E AR .

Display Characters Display Characters
e [ 06 ][ oo




5. Enter the TM926L register (do not forget L) — click on OK.

F5 Ladder - MOV

Block Comment

Operand

\alue Comment
N 5555016051

#1: # DM TM CM
#2: DM TM CM
Transfer the value specified by the

[ ] »

Display | [ ok ][ cancel |

6. The input character is displayed at the position of the block comment. [#013] is displayed on the
right side of the upper row of the display when the program is executed.

User character mode on theupper row of the display

MOV
I'u112[:l2 | #1000
— | | Tmeor H
Scan 1 ON,
else OFF

Rightside characters on the upper row of the display

MOV
M1200 #353851503
—] | { Tma2sL
Always ON #6135

Note: The characters are displayed at the position of the block comment only for MOV instruction and
only when moving a numeric constant to the special registers for the display (TM914L, TM916L or
TM924L, TM926L) and also the block comment is not set.

Space character

As the characters in the orange frame can be changed in the future firmware, it is strongly recommended
to use the character marked by red frame as a space character (8bit code 20h).

FS Ladder - Select Display Characters

00 01 02 03 04 05 06 07 08 09 0A 08 OC QD DE OF

wl | | | | |t[&[+[«[f[T[L[d[-[B]®
wlg_ T =z (W[I" A8 N E|T|Z|T|F (P |H|a
o2 B AR R A
30 112 3/ 4|56 7 (8|9 |8 |4 =27
# o/ H B C/DDEF G/H|I|JK|LIMHNH|O
s PR ST WL WMWY | 2|0 |%¥|1|"|_
|~ a b c/de f 9 h|i/ldk|l|m n|o
nF A ks b e x|z A
w 5 0 & & A & & 5| &|E|& T |11 A&
o E| = E & & & & 4|8 |00 R |2 2|4
A0 o T o " | Fld|m|z|A|r|a|a |
| — P4 7T AR F |27 |F ||
co|®|F|W T F | F Z m|F|[) | |E|T|NF|T
oo|E & X E | P21 32 (Y |0 " "
w4 14 G F FE ¥ R|F) 0 |R|F|E |2 @ e
R A A e
[ peete [ ok ][ Cancel |




| 3-8-3

character display in FS Ladder

When you set a block comment. It will be shown on ladder diagram instead of display characters.

If you move the mouse cursor over the instruction block a tooltip will be displayed, there you can

see displayed characters. If the character display is not displayed on the tooltip you need to switch

it on as you can see below.

F5 Ladder - MOV

Block Comment  pay Commert]

Operand

Comment

573645404
B 1160

#1: # TM DM CM
#2: TM DM CM

Transfer the value specified by the first

[m] »

1

Disly | [ ok ][ cancel |

P

MO
#6T73545404
ThE16L

My Commen

MOV £573645404L TMI1BL
My Comment

You can switch character display ON/OFF on the tooltip by clicking TON| / TOFF] on the tool bar.

43 FS Ladder o] @ (= |
HeHES XPae 20D | | —XXOOP i S|w|m &
43 FS Ladder fol @ (=
HeBHEE XxXPAe 20D | | —XXOOP i S|w|m &
| 3-8-4  32bit - 16bit error

If you forget to attach "L" next to TM926 as shown below, an error will occur, because 32bit number does

not fit to 16bit number.

To fix the error add 'L' to the end of TM926 — TM926L.

F5 Ladder - MOV

Block Comment

Operand
“alus Comment
B +570645404L
v R

#1: # T™ DM CM
#2: TM DM CM

Transfer the value specified by the first

-

Dissiay | [  OK || Cancel |

]

-

Invalid Instruction

=

L Operand 32bit — 16bit.




| 3-8-5  Character input using LDA and STA

1. Even when LDA and STA instructions are used, you can input characters in the same way as in case
of MOV. Set TM900 (lower row display mode selection) to 1000 (user defined character).

User character mode on the lower row ofthe display

MO
M12[:2 | #1000
— | | Tmeoo H
Scan 1 OM,
else OFF

Rightside characters on the lower row of the display

1200
— |

Always OM

2. Insert LDA instruction. Enter characters using keyboard or display character button.

F5 Ladder - LDA F5 Ladder - LDA&
Operand Operand

‘alue Comment

- - # abcd”| L4 -

Comment

#1: # TM DM CM 0 #1: # TM DM CM 0
Load the value specified by the operand to Load the value specified by the operand to
the internal register. the internal register.
Key Shortcut: [ALT+SHIFT+L] Key Shortcut: [ALT+SHIFT+L]
by | [ ok ][ Conce Dsplay | [ oK |[ Cancel

User character mode on the lower row of the display

MOV
M12[:2 | #1000
—] | | Tmeo0 K
Scan 1 ON,
else OFF

Rightsidecharacters onthe lower row of the display

LDA
M12[:D #15842 34841&
I 1 1
Always OM

3. Insert STA instruction and enter the TM register number as operand (do not forget L) — OK

FS Ladder - 5TA
Operand Usercharacter mode on the lower row ofthe display
Value Comment M12?2 . églo);o |
VO1E TMS00
’ - ULENEE Scan 1 :DN '
else OFF
#1. TM DM CM 5 Rightside characters on the lower row of the display
Store the value of the internal register to 'V”Z?D a1ssa|1'2D3‘?tsaL Trfgst
the destination specified by the operand. — | 1 T"
Key Shortcut: [ALT+SHIFT+S] Always ON
LD& STA
i]ﬁﬁ423484iL TMI1EL I-
4. You can check the display characters letters by moving the mouse cursor over [
LDA instruction block. LDA 16842348491

If the character display is not displayed on the tooltip you need to switch it on
(refer to 3-8 -3 character display in FS Ladder).




| 3-8-6 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|#0'| "13"
TM914 TM915 TM916 TM917
|l7“ n |l__.l\l| l|¥¥¥"" " 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 ladder diagram you will need to save it as mnemonic program which is readable by the
smartPLC.

~y
1. Click on ®& placed on the instruction block bar or press [F5] key.

2. The file name is automatically "program.txt", because SmartPLC executes only a user program with
the file name "program.txt".

42 FS Ladder: display f=ll-®
< | " :
HOHES XDNOS2C D] | —=(>¢O®.‘Pm£u oFF | 0B | 51
_+ |_%_m__uF 'O'@' CNT % % l& T& PLS  JOG olﬂu DIFD EP SET RES STA MOV CMP INC DEC ADD SUB MUL DIV
L vy | BB Ty T - m‘%:.aa: <=> 0+1 2-12+C2-CI*CI/C
User character mode on the lower row of the display
MOV
MIE(IJ? : #1000
000 I I { Tmo00 |-
IScan 1 ON, User char.
else OFF mode
Right side characters on thelower row ofthe display
MOV
MIECIDD 73545404
001 — | { TMs16L
n H.EII 1 m
™ 5% Save As )
pr— | || \
» Computer » SMARTPLC (F: - |+ Search SMARTPLC (F:
o0 O‘\.) - P (F) | 4 3
— Organize » New folder =, [7]
Bl Desktop = Mame : Date modified Type
003 8 Downloads
. Recent Places
& OneDrive
W -":—
4 [l Desktop
» g Libraries
b % Computer
005 » €l Network
&8 Control Panel
. f m k
— END
008 File name: program.tat - F
1
Save as type: [('.tfu -
oo ~ Hide Folders save | | Concel |

Note: In case of error an error message will be displayed and the cursor (the blue frame) will move to the
place where the error occurred.



4 Run the program

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

I 4-1 Connection between smartPLC and computer

You can change the program of the smartPLC 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).

ol s

'\_/"\:,/' | e * Computer » SMARTPLC (F) ~ [ 44| searcnsm.. o]

Organize « “| Open = Print Bun » HF + [0 @

s DVDRWDrive B) * @ pgeD.HTM
= SMARTPLC (F)

— | program.bit
i Metwork & smartPLC.HTM
[ Control Panel | | SmartPLC_v2-01-2017-10-25.bin

£ Recycle Bin

m

The following files are stored in the smartPLC virtual drive.

File name Description

SmartPLC_v2-xx-YYYY-MM-DD.bin | Firmware, v2 version, xx subversion, YYYY-MM-DD build date

smartPLC.HTM smartPLC homepage, download site
program.txt Mnemonic program
MBED.HTM Mbed microcontroller home page

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 smartPL.C at Mbed or ARM web pages or contacts.
* Mbed is a registered trademark of ARM, UK.



I 4-2 Copy the program to the smartPLC

1. Open the project folder where program.txt is saved.

2. Connect the smartPLC 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
o= || =] £
@uv| | « smartPLC » MyProject \JU [am » Computer » SMARTPLC (F) - [43]|[ search sM.. 2]
Organize « Include in library » 2 Organize v Share with « Burn  » g o+ I |@|
i Favorites [#] my_project.fsh it Favorites & MBED.HTM
BE Desktop | program.td BE Desktop || program.bxt

4 Downloads 4 Downloads

2| Recent Places = Recent Places C_v2-01-2017-10-25.bin

#& OneDrive & OneDrive
Bl Desktop B Desktop

) Libraries 4 Libraries

'8 Computer 1M Computer

9‘ Metwork ?ﬂ MNetwark

3 Control Panel 3 Control Pag

&/ 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 (==

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

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

2 Don't copy
No files will be changed. Leave this file in the destination felder
program.txt
program (F:)
Size: 1.47 KB (larger)
Date modified: 2017-10-30 5:33 PM

< Copy, but keep both files
Thefile you are copying will be renamed "pregram (2).bd"

Cancel




I 4-3 Execute the program

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 smartPLC and start the control.

Front of main unit

m—

| smartPLC" |
v Display [ { | :I
2 Generic button 1 Bﬂﬁﬂ

ﬁ—iﬁ Potentiometer

i RUN-STOP =] = @
~ - i I
switch % 1 7' Mini USB port
4 5D slot Il O H “@Extension hole
T~

S Power switch ' - \ /




5 Appendix

[ 5-1  shortcuts

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

Action Shortcut
Help F1
Device Usage Status F2
Edit Comments of Operands F3
Switch Language SHIFT+F1
Switch ToolTip Display SHIFT+F4
New CTRL+N
Open CTRL+O
Save As CTRL+S
Save CTRL+SHIFT+S
Print CTRL+SHIFT+P
Cut CTRL+X
Copy CTRL+C
Paste CTRL+V
Undo CTRL+Z
Redo CTRL+Y
Make a Program F5
Relay and Instruction Palette Enter
A-B Contact Change Tab
Insert Comment Line Insert
Delete Delete
Insert Row SHIFT+Insert
Delete Row SHIFT+Delete
Horizontal Line F9




Action Shortcut
Horizontal Line Hyphen
Left Vertical Line F6
Delete Left Vertical Line SHIFT+F6
Top Home
End End
Select Upper Block Up
Select Lower Block Down
Select Left Block Left
Select Right Block Right
Select Upper Block NumPad8
Select Lower Block NumPad2
Select Left Block NumPad4
Select Right Block NumPad6
Select Multiple Blocks Above SHIFT+Up
Select Multiple Blocks Below SHIFT+Down
Select Multiple Blocks Left SHIFT+Left
Select Multiple Blocks Right SHIFT+Right
Select Comment Line Above CTRL+Up
Select Comment Line Below CTRL+Down
Select Multiple Rows Above CTRL+SHIFT+Up
Select Multiple Rows Below CTRLASHIFT+Down
Left Horizontal Line ALT+Left
Horizontal Line ALT+Right
Left Upper Vertical Line ALT+Up
Left Lower Vertical Line ALT+Down




I5-2

Instruction block overview

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

Icon Shortcut Action Name

41 F LorA LD, AND Contact A (normally open)
4F SHIFT+L or B LDB,ANB | Contact B (normally closed)
—m— P LDP Contact Rising Edge Detector
-H‘l_ F LDF Contact Falling Edge Detector
O 0 OUT Coil (Output Relay)
'@' SHIFT+O OUB Coil Bar (Inverted Output)
CNT
ﬂ C CNT 16bit Counter
TR

% T TMR Timer (100ms)
ThH

% SHIFT+T TMH Timer (10ms)
TMS

% ALT+T TMS Timer (1ms)
THh

é ALT+SHIFT+T TMI Timer-interval ms*

PL5
I ALT+P PLS PLS positioning
10G
Jo= ALT+J JOG JOG positioning

END E END End of program




Icon Shortcut Action Name
DIFU
B U DIFU Differentiate UP
DIFD
S D DIFD Differentiate Down
KEEP
JLr K KEEP Keep Relay
SET
J S SET Set
RES
i I R RES Reset
LDA
m ALT+SHIFT+L LDA Load
STA
% ALT+SHIFT+S STA Store
MO
=S5 ALT+SHIFT+M MOV Move
CMP
=) ALT+C CMP Comparison
INC
T+ ALT+I INC Increment by one
DEC
-1 ALT+D DEC Decrement by one
ADD
J+C ALT+A ADD Addition
SUB
J-C ALT+S SUB Subtraction
MALIL
%[ ALT+M MUL Multiplication
DI
ALT+SHIFT+D DIV Division

a1/C




Visit our webpage for the product inquiries

https://smartplc.org



https://smartplc.org/
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