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Chapter 1 Getting Started

Delta Extension Digital /O Module, DOP-EXIO14RAE and DOP-EXIO28RAE (hereinafter
called “DOP-EXIO series”) provided for DOP-AE series HMI only. Therefore, before using
Delta Extension Digital I/O Module, the user has to open the ScrEdit (Screen Editor)

programming software, click “File” > “New” to open a new project, and select the type of
DOP-AE series HMI being used (see Fig. 1.1).

T
Project Name

o |

Screen Name

| Screen 1 |

Screen No

E |
HMIT

|Eﬂ DOP-AE10THTD 63536 Colors “ |

Base Port Controller

|¥ Detta DVP PLC v|

Printer

PR g

Fig. 1.1 New project dialog box

After selecting the type of DOP-AE series HMI, press OK button to complet the setting. Then,
click “Options > “Configuration” to enter into “Other” tab in Configuration option (see Fig. 1.2).
Check the box next to “Enable EXIO (Compile Ladder)” to activate the function of Delta

Extension Digital /0O Module. The user can also select the digital input and output points here

by using the drop down list right below the “Enable EXIO (Compile Ladder)” option (see Fig.
1.3).
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Fig. 1.2 Configuration option
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Confignration

| Standard | Communication | Print | Default | Other |
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Transition time | |
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vi(® Default 0 Yes

&
E

) : Default
Enable Edit Multi-Language User Interface
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2 In/6 Out " |
| ok ][ canea

Fig. 1.3 Other tab

When “Enable EXIO (Compile Ladder)” option is selected, the “Ladder Editor” icon will appear
and be available for use on the toolbar (See Fig. 1.4 and 1.5). The user can click this icon and
start ladder diagram editing directly or click “Tool” > “Ladder Editor” command from the menu
(See Fig. 1.6).

ij I T LI ) '-|

Fig. 1.4 Toolbar before “Enable EXIO (Compile Ladder)” option is selected
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o

Fig. 1.5 Toolbar after “Enable EXIO (Compile Ladder)” option is selected
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Fig. 1.6 Ladder Editor option
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Chapter 2 HMI-WPLSoft Introduction

[i%
Clicking the “Ladder Editor” ™ | icon can open HMI-WPLSoft editing window immediately

(see Fig. 2.1). At the same time, the window of ScrEdit (Screen Editor) will zoom out and hide
automatically. Please note that HMI-WPLSoft and ScrEdit programming software cannot be
used simultaneously. When the user is editing a ladder diagram and in the meantime the user
wants to edit a HMI program, the user must close the window of HMI-WPLSoft and then it is
possible for the user to edit a HMI program in the environment of ScrEdit programming
software successfully. There is no Open and Save option provided in the ladder diagrm editing
window. When the ladder diagrm editing window is closed, the ladder diagrm editing program
is saved automatically.

Menu Bar 1 Delta EMI-WPLSoft

File(F) Edit(E) @npiler(f) Comments(M) Search(3) View(W) Options(0) Window (W) Help(H)
g o X adh a8 hERE L

't 44k LF — 1 2 dCk b I$l *A\‘E'
F1 Fz F% FY FB F7 F& F3 FL1 FIZ oD A9

Toolbar !
B Ladder Diagram Mode
] — u
Ladder Diagram 1
4|/N RST co
Editing Area uz
| ™R Ted D0 ‘
)
000001 ouT YO -
000002 CNT Co K5
000006 LDP M1
. 000009 RST co
000012 LD M2
Instruction — o M2 o
Edt A 000017 D T64
000018 INC D1
I Ing rea 000021 MOV D1 K2Y1
000026 MPS
000027 AND= D1 K31
000032 MOV KO D1
000037 MPP
000038 RST T64 v
< ¥
Status Bar e Row 1,Col:0 42/1000 Steps HMI-FLC

Fig. 2.1 HMI-WPLSoft editing window

There are five parts in the following for the window of HMI-WPLSoft.

B Menu bar
E File(F) EditE) CompileriP) Comments(b)  Search(z)  View () Optonsio)  Window (W) HelpiH)

There are nine functions for selection: File(F), Edit(E), Compiler(P), Comments(M),
Search(S), View(V), Options(O), Window(W), and Help(H). Each option has a pull-down
menu.
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B Toolbar

There are many icons provided for the user to execute functions by clicking the mouse
directly. The followings are the available toolbar on HMI-WPLSoft.

1. Standard Toolbar
= X B Y

2. HMI-WPLSoft Toolbar

HD 3 CODE

B Ladder Diagram Editing Area

This is the area for designing the editing the ladder diagram by requirement.
B Instruction Editing Area
This is the area for designing the editing the instructions by requirement.

B Status Bar

It is used to display messages, including replace/insert mode, the coordinate of the editing
diagram or object, etc.

Replace Eow: 3, Col: 2 4201000 Seps HMI-PLC

2.1 File

The “File” function is shown as follows, including pull-down menu options:

L% Delta HMI- WPLSoft

FileiFy EditE) Compier) Comments(d)  Sesochi®)  View (V) Options0)  Window (W)  Help(H)

& Print(F) cowt by gy m e || omEp L
=5 Printer Setup(Q)  CtltQ)
Exit(i) Al B s bk belel A8

ﬂ Ladder Diagram Mode

M1
|
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B Print(P) = Print current file (only print current window, i.e. one of ladder diagram or
instruction mode).

@ Method 1: Click “File(F)” > “Print (P)".
@ Method 2: Click the icon §| from the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (P).

After the editing is completed, the user can use the icon §| or click “File” > “Print (P)”
to print the editing program or instrucation and relevant data. In the different editing
window, the user can use Print(P) function to print the ladder diagram or instruction data.

Please refer to the following descriptions.

B Print Ladder Diagram

In Ladder Diagram Mode (when the ladder diagram editing window is opened), click the
icon §| on toolbar or choose “Print(P)” command from the “File” menu, the print
selection dialog box will open allowing the user to set the print options, configure printed
diagrams layout and print the ladder diagrams shown on the screen. When the print
selection dialog box is opened, the user can choose “Whole Range” to print all ladder
diagrams displayed on the screen or choose “Step Range Specification” to print the
range specified by the user (Start and End). Also, the user can determine if the title,
page numbers and cover are printed or not. Click “Preview” button is to show the ladder
diagrams as they would look if printed. Click “Printer setup” button is to setup the printer
and configure the layout of the printed ladder diagrams.

The ladder diagrams displayed in the ladder diagram editing window is the same as the
printed file. It indicates that the comments will be printed also if there are comments

displayed on the ladder diagrams.

B Print Instruction

In Instruction Mode (when the instruction editing window is opened), click the icon §|
on toolbar or choose “Print(P)” command from the “File” menu, the print selection dialog
box will open allowing the user to set the print options, configure printed instruction
layout and print the instructions. When the print selection dialog box is opened, the user
can choose “Whole Range” to print all instructions displayed on the screen or choose
“Step Range Specification” to print the range specified by the user (Start and End). Also,
the user can determine if the title, page numbers and cover are printed or not. Click
“Preview” button is to show the instructions as they would look if printed. Click “Printer

setup” button is to setup the printer and configure the layout of the printed instructions.
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B Printer Setup(Q) = Select and set printer.

@ Method 1: Click “File” > “Printer Setup(Q)”.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Q).

B Exit(X) = End HMI-WPLSoft
@ Method 1: Click “File(F)” > “Exit(X)".
@ Method 2: Click the icon %I at the right upper corner of the window.
@ Method 3: Use keyboard shortcuts by pressing keys (Alt) + (X).

File Explanation:

There are six saved files which each one of them has different extension names created
simutaneously after finishing program editing and compiler. If the user wants to copy a
complete program (including all comments and settings in the program) to other disk or
another directory, it is recommended to copy all six saved files with different extension names.
If the user wants to make a complete backup copy of the program file, the following six
different files should be saved all together.

Extension Name Explanation
1 *.DLP =  The instruction file for DOP-EXIO series.
2 *.LAD = Ladder diagram file
3 *.LMT = The file used to record ladder diagram segment comments.
4 *.LAB = The file used to record label P and |.
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Extension Name Explanation
5 *.RCM = The default comment file for special D/special M.
6 *.DOP* = HMI ScrEdit (Screen Editor) file.
2.2 Edit

The “Exit” function is shown as follows, including pull-down menu options:

¥ Delta HMI- WPLSoft
File(F) | Edit(E) Compiler(F) Comments(d) Searchi3) View(V) Options(D) Window(W) Help(H)

) Tnd ClZ S
= o R g3
i1 F - = leer | <
F1 Select ALI(AY Cowh | b AR KD

% o —

T Insert Rowil) Cirlt]

. Delete Row(L) Chl+¥

= Delete Vertical Line(D}  Ctel+D)

FB Program Tifle(3)  Cteledlt+T
M2

B Undo(U) = Undo the most recent actions (the system allows the user to perform
undo action for max. 10 times)

@ Method 1: Click “Edit(E)” > “Undo(U)".
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (Z).
@ Method 4: Right click the mouse to get a pop-up menu and select “Undo” in the
pop-up menu.
B Redo(R) = Redo the undo action.
@ Method 1: Click “Edit(E)” > “Redo(R)".
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (Z).
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@ Method 4: Right click the mouse to get a pop-up menu and select “Redo” in the

pop-up menu.
B Select All(A) = Select everything in a program file.

@ Method 1: Click “Edit(E)” > “Select All (A)”.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (A).

B Delete = Delete a selection (selected block or data) where the cursor is.

@ Method 1: Click “Edit(E)” > “Delete”.
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing key (Delete).
@ Method 4: Right click the mouse to get a pop-up menu and select “Delete” in the
pop-up menu.
B Cut(T) = Cut a selection (selected block or data) in a program file.
@ Method 1: Click “Edit(E)” > “Cut(T)".
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (X).
@ Method 4: Right click the mouse to get a pop-up menu and select “Cut” in the
pop-up menu.
B Copy(C) = Copy a selection (selected block or data) from a program file.

@ Method 1: Click “Edit(E)” > “Copy(C)”.

@ Method 2: Click the icon on the toolbar.

@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (C).

@ Method 4: Right click the mouse to get a pop-up menu and select “Copy” in the
pop-up menu.

B Paste(P) = Paste a selection (selected block or data) on a program file.

@ Method 1: Click “Edit(E)” > “Paste(P)”".
@ Method 2: Click the icon E on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (V).

@ Method 4: Right click the mouse to get a pop-up menu and select “Paste” in the

pop-up menu.
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B Insert Block(O) = Insert a selection (selected block or data) into a program file (This
function is valid for Ladder Diagram Mode only.).

@ Method 1: Click “Edit(E)” > “Insert Bock(O)”.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Ins).
@ Method 3: Right click the mouse to get a pop-up menu and select “Insert Block” in
the pop-up menu.
B Insert Row(l) = Insert a blank row into a program file.

@ Method 1: Click “Edit(E)” > “Insert Row(l)".
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (1).
@ Method 3: Right click the mouse to get a pop-up menu and select “Insert Row” in
the pop-up menu.
B Delete Row(L) = Delete a row from a program file.

@ Method 1: Click “Edit(E)” > “Delete Row(L)".
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Y).
@ Method 3: Right click the mouse to get a pop-up menu and select “Delete Row” in

the pop-up menu.

B Delete Vertical Line(D) = Delete the vertical lines from a program file(This function is
valid for Ladder Diagram Mode only.).

@ Method 1: Click “Edit(E)” > “Delete Vertical Line(D)".

@ Method 2: Click the icon % on the toolbar.

@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (D).

@ Method 4: Right click the mouse to get a pop-up menu and select “Delete Vertical

Line” in the pop-up menu.

B Program Title(S) = The information of program title, file name, company name and
designer are shown here and can be printed as an easy cover.

@ Method 1: Click “Edit(E)” > “Program Title(S)”".
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (T).
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2.3 Compiler

The “Compiler” function is shown as follows, including pull-down menu options:

5% Delta HMI- WPLSoft
File(F) Edit(E) | Compiler(F) Comments(M) Search(S) View(V) Options(0) Window(W) Help(H)

b = i -
= cove Ladder = Instroction T) Ctril+Fa Ehh'% lﬁ 3
1 F 4F ATF 9F LF L F — 1 -r1Lr|nEL|$a'n,E
F1 F2 F3 F4 FB F? 8 F9 Fl1 FIZ cC+D @AY

r=

B Ladder => Instruction(l) = Convert ladder diagrams to instruction codes.

@ Method 1: Click “Compiler(P)” > “Ladder => Instruction(l)”.
@ Method 2: Click the icon ke on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (F9).

B |Instruction => Ladder(L) = Convert instruction codes to ladder diagrams.

@ Method 1: Click “Compiler(P)” > “Instruction => Ladder(L)”.
@ Method 2: Click the icon d on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (F10).

24 Comments

The “Comments” function is shown as follows, including pull-down menu options:

%4 Delta HMI- WPLSoft
File(F) EditE) Compiler() | Comments(d) SearchiS) View(V) Options(0) Window(W) HelpH)

4F Edit Devi
% ) by 1:':_53 Ed%t Diervice CommumentziIn Chl+Al4+D
;o5 Edit Begment Comments(B)  Chl+Al+B
1FVFAtE 4k O L 2 0% Edit Row Comments(L) Ctrl Al
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B Edit Device Comments(D) = Insert a comment for every operand of the device
where the cursor is positioned.

@ Method 1: Click “Comment(M)” > ” Edit Device Comments(D)”.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (D).
@ Method 3: Right click the mouse to get a pop-up menu and select “Edit Device

comments” in the pop-up menu.

B Edit Segment Comments(B) = Insert a segment comment in the blank row (This
function is valid for Ladder Diagram Mode only.).

@ Method 1: Click “Comment(M)” > "Edit Segment Comments(B)”.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (B).
@ Method 3: Right click the mouse to get a pop-up menu and select “Edit Segment

Comments” in the pop-up menu.

B Edit Row Comments(L) = Insert a row comment after output coil or instruction of
each row (This function is valid for Ladder Diagram Mode only.).

@ Method 1: Click “Comment(M)” > ” Edit Row Comments(L)”.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (L).
@ Method 3: Right click the mouse to get a pop-up menu and select “Edit Row

comments” in the pop-up menu.

2.5 Search

The “Search” function is shown as follows, including pull-down menu options:

I Delta HMI- WPLSoft
File(F) Edit) Compilerl?) Comments) | Search(S) View(V) Options(O) Window(W) Help(H)

' #h SesrchFeplaceF) CHl+F
MM ELISE S K GowteSwD  CtitHome
Goto the End(N)  Ctl+End

=
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B Go to(J) = Jump to the designated location (unit: Step).

@ Method 1: Click “Search(S)” > "Go to(J)".
@ Method 2: Click the icon E on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (J).

B Search/Replace(F) = Search or replace the device name and instruction of the
designated device.

@ Method 1: Click “Search(S)” > "Search/Replace(F)”.

@ Method 2: Click the icon ﬂ on the toolbar.

@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (F).
B Go to the Start(T) = Jump to the start of the program.

@ Method 1: Click “Search(S)” > "Go to the Start(T)".

@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Home).
B Go to the End(N) = Jump to the end of the program.

@ Method 1: Click “Search(S)” > "Go to the End(N)".
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (End).

26 View

The “View” function is shown as follows, including pull-down menu options:

I Delta HMI- WPLSoft
File(F EditE) Compiler(P) CommentsM) Searchi®) | View(¥) Optionsi®)  Window(W) Help(H)

Status Bar
& v X N = ¥
v Standard
LR AF A WO O = L 3 ek b Lol 4 PLC

g F9 FI1 Fi2 o0 #sF8 |50 : ;
mur Tnstoction List

W Ladder Diagram

oo In Shift+ 8 1+
El% Zoom Out Bhaft+ A0

Anta
504
N 5%
v 100%
125% I
1504
1754

200%

M0 @ Show Comments()
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B Toolbars(T) = Display a list of the toolbars available in HMI-WPLSoft, including
Status Bar, Standard, PLC and Ladder Diagram toolbars.

© Status Bar: display or hide status bar.

Replace  Row: 3, Col: 2 42/1000 Steps HMI-PLC

@ Method: Click “View(V)” > “Toolbars(T)” > “Status Bar”.
® Standard: display or hide standard toolbar.

oo X F By EE @

@ Method: Click “View(V)” > “Toolbars(T)” > “Standard”.
® PLC: display or hide HMI-WPLSoft toolbar.

3 g
MO 3 CODE

@ Method: Click “View(V)” > “Toolbars(T)” > “PLC”".

® Ladder Diagram toolbar: display or hide Ladder Diagram toolbar (display in
Ladder Diagram Mode only).

1 F A4 ATE WE O LY — | |2 ACF e I?-I%.EI
F1 F2 F3 F4 FB F7? F& F% |F11 Flg cC+0 &4

@ Method: Click “View(V)” > “Toolbars(T)” > “Ladder Diagram”.

B Zoom(Z) = Let the user change and reduce the magnification level of the program.

Zoom In function is used to get a closer look of the program and Zoom Out

E function is used to see more of the program. The default settings for zooming
provided by the system are Auto, 50 %, 75 %, 100 %, 125 %, 150 %, 175 % and
200 %.

@ Method 1: Click “View(V)” > “Zoom (Z)".

@ Method 2: Zoom In. Use keyboard shortcuts by pressing keys (Shift) + (Alt) + (1)
or click the icon on the toolbar to zoom in.

@ Method 3: Zoom Out. Use keyboard shortcuts by pressing keys (Shift) + (Alt) +
(O) or click the icon E on the toolbar to zoom out.

Revision March, 2008, Doc. Name: 2007PDD23000014

2-11



Chapter 2 HMI-WPLSoft Introduction | DOP-EXIO Series

B |Instruction List(l) = Change to Instruction Mode.

@ Method 1: Click “View(V)” > “Instruction List(l)”.
@ Method 2: Click the icon ﬂ on the toolbar.

B [adder Diagram(L) = Change to Ladder Diagram Mode.

@ Method 1: Click “View(V)” > “Ladder Diagram(L)”.
@ Click the icon 2 on the toolbar.

B List of Used Device(U) = Display all device usage status.

@ Method 1: Click “View(V)” > “List of Used Device(U)”.

@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl)+ (Alt) + (U).
B Show Comments(M) = Display or hide device comments.

@ Method 1: Click “View(V)” > “Show Comments(M)”.
@ Method 2: Click the icon @ on the toolbar.

2.7 Options

The “Options” function is shown as follows, including pull-down menu options:

I Delta HMI- WPLSoft
File(F) EditE) CompileriP) Commentsd) Search(®) View (V) | Cptions(D)  Window (W) HelpH)

* EI i a% L ::JH; l@ Frompt 1o Edit Device Comment(H)
o Language Setop(L) Tranditional Chinese

"]
HUNMROR, all sl Sinpled Chires

v English

B Prompt to Edit Device Comment(H) = If this option is selected, in Instruction Mode
or Ladder Diagram Mode, the system will ask the user to enter the corresponding
device comment at the same time when the user uses the instruction code to edit a

DOP-EXIO series program.

@ Method: Click “Options(O)” > “Prompt to Edit Device Comment(H)".
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B Language Setup(L) = Allow the user to change the display language of
HMI-WPLSoft by requirement. There are three available languages for selection,

Tranditional Chinese, Simplied Chinese and English.

@ Method: Click “Options(O)” > “Language Setup(L)”.

2.8 Window

The “Window” function is shown as follows, including pull-down menu options:

§i% Delta HMI-WPLSoft
File(Fy EdttE) Compier(!) CommentsM) Searchid) View(¥) Options(D) | Window (W) HelpH)

Lb_ Cﬂ&:ﬂﬂ.&(‘:j
& o o X L EGYUE T
e ™" | &2 Tile Horizontally(H)
HEMMEBEY S S mleis ki OO0 Tile Vertically(V)

1 Instruction Mode -
v 2 Ladder Diagram Mode

B Cascade(C) = Arrange windows in an overlapping way.
@ Method: Click “Window(W)” > “Cascade(C)”".
B Title Horizontally(H) = Arrange the file in a horizontal way.

@ Method: Click “Window(W)” > “Title Horizontally(H)".

B Title Vertically(V) = Arrange files in a vertical way.

@ Method: Click “Window(W)” > “Title Vertically(V)”.

B The current files list = e.g. Instruction Mode and Ladder Diagram Mode.

@ Method: In HMI-WPLSoft editing window, activate Instruction Mode and Ladder
Diagram Mode and click “Window(W)”, and then the user can see

them show in Window drop-down menu.
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29 Help

The “Help” function is shown as follows, including pull-down menu options:

g4 Delta HMI-WEL Soft
File(F) EditE) Compierd) Commentsdd)  Searchi®) View (V) Optons(0)  Window (W) | HelpH)

X EI i El% EF'J: §§‘§ I_fg -:-#:’s B about HMI-WELSoft(d)

ﬂ Ladder Diagram Mode

B About HMI-WPLSoft(A) = This command shows the version information of
HMI-WPLSoft.

@ Method: Click “Help(H)” > “About HMI-WPLSoft(A)”".
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Chapter 3 Creating and Editing Programs

Activate HMI-WPLSoft, and then the system will enter into Ladder Diagram Mode as shown as

the Fig. 3.1 below.

Menu Bar % Delta HMI-WPLSoft
Fie(F) E4t(E) Mupiler) Commens() Seachii) Tiew() Optionsi0) Window(W) HelpH)
o oo X e E R R L
/’memnn— LA 0 el e
F1 Fz F2 F4 F& F7 & F9 FL1 FL& oo AFY
Toolbar ’ N
¥ Ladder Diagram Mode ) [=1/E3]
a

] IV‘NT co K5 ‘
Ladder Diagram — |y |
o —iM RsT co
Editing Area 2
| TWR 64 D0 ‘
~
000001  OUT Y0 1
000002  CNT co K5
: 000006  LDP M1
Instruction \ 000009  RST Co
12 LD M2
. 0000 MR T64 DO
Edltlnq Area 000017 T~ ID T64
000018  INC D1
000021 MOV D1 K2v1
000026  MPS
000027  AND= D1 K31
000032 MOV KO D1
000037  MPP
000038  RST T64 e
% >
\
Status Bar P [eplse Row 1, ColD 4201000 Steps HMI-PLC

Fig. 3.1 Ladder Diagram Mode

There is a ladder diagram toolbar shown on the top of the Ladder Diagram Mode window. To
create and edit a ladder diagram, the user can click the icon on toolbar directly by the mouse
or move the editing block to the proper position and enter instructions. Besides, the user also
can press F1 ~ F12 function keys on the keyboard to create and edit the ladder diagram.
Please refer to the following sections for how to create and edit ladder diagram.

3.1 Basic Operation

Example: Create the diagram shown below.

(1)
|
r

B Using the mouse and F1 ~ F12 function keys on the keyboard.
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1. Click the Normally Open Contact icon "F1" on the toolbar or press F1 function key.

[ Deltn HMI-WPLSoft - [Ladder Dingram Mode] =
EFﬂ.e(F) Edit[E) Compiler(F) Comments®d) Search(3) Fiew(V) Optionsf0) Window(W) Help(H) - 8 %

& x R EE L

HEBHMROE A aiisi
999 A
55 2 )

Replace  Row:0, Col: 1 071000 Steps HMI-PLC

2. The “Device Input” dialog box will appear. The user can select device name (e.g. M),
device number (e.g. 10), and enter comments (e.g. Internal Relay). Then, press the
button “OK” to save the settings.

Device Input

-| |- Constantly opened contact

Device Name |I'-.-I j O
Device Number 1["| ﬂ Canicel

Intemal Relay

Range MO-N090

Comment |

()

3. Click the Output Coil icon "F2 on the toolbar or press F7 function key. The “Device
Input” dialog box will appear next. The user can select device name (e.g. Y), device
number (e.g. 0), and enter comments (e.g. Output Relay). Then, press the button
“OK” to save the settings.
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¥4 Delta EMI-WPLSoft - [Ladder Diagram Mode] - [=]x]

EF}]B(FJ EditE) Compiler®) Comments(d) Sesrch(®) View(V) Options(Q) Window (W) Help{H)

Goox)psRpMRA| hEELY
1k 4k Atk kO (> — | *NPIMLI#J%El
F1 F2 F3 F4 FB F7 F2# F9% Fi1 FIz c+0 AFY
M10 A

— H

-( ) Output coil
Device Name S S
Device Number |0 ﬂ Cancel
Qutput Eelay

Range  YO0-Y17

Comment I

|~

Replace [Row: 0, Col:2 041000 Steps l_ \ HMI-PLC

[

1
4. Click Application Instruction icon "F& or press F6 function key. Choose “Function”

from the “Function” drop-down menu and select “END” instruction from the
“Application Instruction” drop-down menu. The user can also type in “END” instruction
directly in the field of "Application Instruction". Then, press the button “OK” to save
the settings.

54 Delta HMI-WPLSoft - [Ladder Dingram Mode]

@F}le(F) EditE) Compiler(F) Comments(M) Search(®) View(¥) Options(D) Window (W) Help(H)
GooXibeana| hEmtd

1FF At WEOF L — | S A0 e Ifﬁl
F1 F2 F2 FY FB F7 F8 F% FLl Flg Cwp AF9

M10
— | { Yo )

{1 Apphcation Instructions

&

Function List Ifuncliun j OK I
API Number +| Application Instruction -I e |
E-- 000
Function tpm gram end FEND = g
FMOV
FOR
HEX =
INC
IRET E
LD& v =

i~

i EAl

Replace  Row: 1, Cal: | 07000 Steps [ [ HMI-PLC -
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:
5. Click the icon £ to compile the ladder diagram and convert it to instruction codes.

After compiler action is completed, the numbers of steps will show on the left-hand
side of the start of the ladder diagram.

o Delta HMI-WPLSoft - [Ladder Diagram Mode]

EFU.E(F) EditlE) Compiler(P) Comiments(d)  Search(®)  View(V) Optionsi0)  Window (W)  Help(H)
Goo X BB TN BBE LS

1k LAt O (> — | *ﬂllml;l%s"
FL F2 F3 F4 FBE F7 F8 F9 Fll FI2 C+D A

0 M10 |
— | (Yo )
2
END
999

Delta HMI-HPLSoft [X]

Compiling s completed!! =

€3

< i =]l

\_ Replace | | 071000 Steps [ \ mb-pLC
6. If the ladder diagram is not correct, an error message dialog box will appear and point
out the exact erroneous rows and addresses after the compiler action is completed.

U4 Delta HMI-WPLSoft - [Ladder Diagram Mode]
EFﬂ.e(D EditE) CompilerP) Comments(M) Search(®) View(¥) Options(0) Window (W)

oo X R IMAR| BERLL

b AF AT O L — | *Kl'lnﬁlylﬁl
FL F2 F3 FY4 FB F7 Fa F9 Fil FIz 0 AFY

M10 a
— g )
Reference Step Number: Row 020
~
i‘ i I . J 1\7
Replace [Row: 0, Cal: 2 31000 Steps |— [ HMI-FLC
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B Keyboard Operation

1. Place the editing block at the start of the program (Row: 0, Col: 1), and type in “LD
M10” by using the keyboard. Then, press the Enter key on the keyboard, or click the
“OK” button to complete the settings.

YA Delta EMI-WPLSof1 - [Ladder Diagram Mode]

Ingrat Instruction 1D M10 J [ ox ][]

o
& ;.
Replace Row: 0, Col: 1 0/1000 Steps HMI-PLC

2. Type in “OUT YO0” by using the keyboard and press Enter key on the keyboard. Then,
type in “END” by using the keyboard and press Enter key on the keyboard. Finally,

4
click the icon =€ to compile the completed ladder diagram.

If the user wants to edit the comments at the same time when input an instruction by
using keyboard, the user can click the “Prompt to Edit Device Comment(H)” under the
“Options” menu. Then, the “Comment” dialog box (see the figure below) will appear for
the user to enter and edit the corresponding comments after an instruction is input
correctly.

Device Edit Comment

Yo ~| |Outpuf oK | [ Cance |

Revision March, 2008, Doc. Name: 2007PDD23000014 3-5



Chapter 3 Creating and Editing Programs | DOP-EXIO Series

3.2 Editing Example

Ladder Diagram

_|I (Yo )

!nnov D1 D2 |

il

!CNT co K100 |

R S Y
—M/J

22

999

B Operation steps for editing the Ladder Diagram

Ste Ladder Cursor Input by clicking the Icon on the Input by using the
P Symbol Location toolbar Keyboard
Row: 0, Lo Device Name: X
1 LD X1 A X1
_| |_ Column: 1 *Footnote 1| Device Number: 1 or -
Row: 0, w Device Name: Y
2 ouT YO 0OYO
_C ) Column:2 *Footnote 2| Device Number:0 -or
Row: 1 Device Name: X
3 ’ it
_| I_ Column: 1 ﬂ Device Number:2 LD X2 JorAX2 .
Row: 1
4 ’ ' F9
l Column: 2 M
Row: 1 Device Name: Y
5 ’ 'S
_C ) Column: 2 ﬂ Device Number:2 OUTY2JorO Y2
Row: 2 Device Name: X
6 ’ [ LD X1 A X1
_| I_ Column: 1 M Device Number:1 or .
Row: 3 Device Name: M
7 ’ it
_| I_ Column: 1 ﬂ Device Number:0 LD MO 4 or AMO
MOV Instruction
- Operand 1: D Device
g | —[ ]| Rows, i Number:1 MOV D1 D2 .
Column: 2 | *Footnote 3 ' ,
Operand 2: D Device
Number:2
Row: 4, Double click the
9 PO 4
Column: 0 mouse and enter PO

3-6
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Ste Ladder Cursor Input by clicking the lcon on the Input by using the
P Symbol Location toolbar Keyboard
Row: 4 Device Name: M
10 ’ pils LDP M1 + M1
_lﬂ_ Column: 1 = Device Number:1 Jor -
Row: 4
1 ’ : F9
l Column: 2 ﬂ
CNT Instruction
Row: 4 Operand 1: C Device
12 | — ] Colu'mr;_ ) = Number: 0 CNT CO K100 o
' Operand 2: K Device
Number: 100
Row: 5 Device Name: M
13 ’ b LDF M1 - M1
_HI_ Column: 1 s Device Number: 1 or -
Row: 6
14 ’ = END Instruction END
— ] Column:1 | -

After the ladder diagram is completed, the user can compile and convert the completed
ladder diagram to instruction codes. The ladder diagram which has been converted to
instruction codes is shown as the figure below.

ﬂa Delia HMI-WPLSoft - [Instruction Mode]

IﬁBT File(F) EditE) Compier(f) Comments(hd) SearchiZ) View(V) OpHons(D) Window({W) Help(H) _ . *
& X4 EBREFMAER | HEEL

000001 ouT YO

000002 LD X2 )
000003 OR X1

000004 ouT T2

000005 LD Ti2

000006 MOV D1 D2
000011 P0O00O

000012 LDP M1

000015 ORF M1

000018 CNT Cco K100
000022 END

000023 NOP

000024 NOP
000025 NOP
000026 NOP
000027 NOP
000028 NOP
000029 NOP
000030 NOP
000031 NOP
000032 NOP
000033 NOP
000034 NOP
000035 NOP
000036 NOP
000037 NOP
000038 NOP
000039 NOP
000040 NOP
000041 NOP
000042 NOP
000043 NOP
000044 NOP
000045 NOP
000046 NOP
<

| £

(5

Replace  Row:d 23A000 Steps HMI-FLC
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*Footnote 1: Input Basic Instruction

1. Click the icon w on the toolbar or press the F1 function key on the keyboard

and the “Device input” dialog box will appear. Then, the user can enter device
name, device number, and edit comments in this dialog box.

Dewice Input

-I |- Constantly opened contact

Device Name - OK
Device Number |0 ﬁ Cancel
Input Belay

Range  X0~X17

Comment ‘

2. For example, select the device name “X” and device number “1” from the
drop-down menu or type in the device name “X” and device number “1” by using
the keyboard. Then, press Enter key on the keyboard or click the “OK” button to

save the settings.

Device Input

-I |- Constantly opened contact

Device Name S S
Device Number |1 ﬂ Cancel
Input Eelay

Comment

*Footnote 2: Input Output Coil

1. Click the icon w on the toolbar or press the F7 function key on the keyboard

and the “Device input” dialog box will appear. Then, the user can enter device
name, device number, and edit comments in this dialog box.
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Deyice Input

-l: } Cutput coil

Device Name - OK
Device Number |1 ﬁ Cancel
Crutput Eelay

Range Y0-Y17

Comment |

For example, select the device name “Y” and device number “1” from the
drop-down menu or type in the device name “Y” and device number “1” by using
the keyboard. Then, press Enter key on the keyboard or click the “OK” button to
save the settings.

*Footnote 3: Input Application Instruction

1. Click the icon ﬂ on the toolbar or press the F6 function key on the keyboard

and the “Application Instructions” dialog box will appear.

Application Instroctions

{1 Application Instructions

Function List |Funn:1:ion
API Number | Application Instruction j Cancel

Function

First, choose one selection from the “Function List” drop-down menu (including
all application instructions and output commands, etc.). Then, select the “API
Number” and “Application Instruction”. The user can also type in the desired
instruction, e.g. MOV in the "Application Instruction" drop-down menu directly.
After all settings are completed, press Enter key on the keyboard.

Select “Transfer and Compare” from the “Function List” drop-down menu and
type in “MOV” in the field of "Application Instruction" directly (or choose “MOV”
instruction from the “Application Instruction” drop-down menu). Then, press Enter
key on the keyboard, and the user can see the figure below on the screen.
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Application Instructions

{1 Application Instructions

Function List |Transfer atid Compate j (8]:4

AFT Mugher |12 | Application Instruction |H0SKY

Futiction Data Wlove

Reference
op |Pl1|w|x|v|m|s|k|H |kat|kav|KeMt|Knz|T|Cc|D|E]|F |

|

S * * * * * * * * * * E
D +* * * +* * +* * + 0
W
Op | Help | &

3 Data source
D' Data move destination

4. Input device name in the field of “S” (Operand 1) and “D” (Operand 2), and input
device number in the field of “Device Number” in order. Select index register E or
F if it exists. Then, press the “OK” button to save the settings.

5. The user can also double click the mouse on the “@” or “*” symbol in the device
reference table (refer to the figure above) to designate the device name (The
symbol @ indicates this device can be modified by index register E or F and the
symbol * indicates this device can not be modified by index register E or F).

3.3 Ladder Diagram Editing Explanation

¢~ Keyboard Entry
HMI-WPLSoft provides several brevity codes for the user to input Instructions more quickly
and conveniently when editing a ladder diagram. Please refer to the following table.

Instruction Code

Explanation Instruction Icon Brevity Code Example
. (Mnemonic Code) U .
Normally open
yop 1t LD A LD MO or A MO
contact
s LDI B LDI MO or B MO

Normally closed
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Instruction Code

Explanation Instruction Icon (Mnemoric Code) Brevity Code Example
contact
Rising pulse o LDP + LDP MO or + MO
Falling pulse Tk LDF - LDF MO or — MO
Output coil i ouT @) OUT MO or O MO

" Insert / Replace Mode
Using the “Insert” key on the keyboard can switch to the Insert Mode or the Replace Mode
when editing a ladder diagram.

@ If the “Replace” word is displayed on the status bar, pressing the Insert key on the
keyboard is to switch to the Insert Mode. In the Insert Mode, insert a new ladder
diagram to where the editing block is located, and the original ladder diagrams

following the new diagram will shift one space to the right.

@ If the “Insert” word is displayed on the status bar, pressing the Insert key on the
keyboard is to switch to the Replace Mode. In Replace Mode, inserting a new ladder
diagram can replace the original ladder diagram located in the editing block, and the

following other ladder diagrams will not be changed.

= Edit(E)

B Undo(U) = Undo the most recent actions (the system allows the user to perform undo
action for max. 10 times)

@ Method 1: Click “Edit(E)” > “Undo(U)”.
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (Z).
@ Method 4: Right click the mouse to get a pop-up menu and select “Undo” in the
pop-up menu.
B Redo(R) = Redo the undo action.
@ Method 1: Click “Edit(E)” > “Redo(R)”".
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (2).

@ Method 4: Right click the mouse to get a pop-up menu and select “Redo” in the

pop-up menu.
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B Delete = Delete a selection (selected block or data) where the cursor is.

@ Method 1: Click “Edit(E)” > “Delete”.
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing key (Delete).

@ Method 4: Move the cursor to the diagram block that the user wants to delete and
right click the mouse to get a pop-up menu and select “Delete” in the

pop-up menu to delete the selected diagram block.

w7 Tndal Chl+Z
Select AIAY Chl+d

> Delete

¥ Cut(T) Chl+H

Copw{Ch Chl+C

3 Insert Rowil) Crl+]

T Delete Bowil) Chl+¥

1 Delete Vertical Line(D)  Ctil+D)

P Program Title(3)  Celeilts T

B Delete Row(L) = Delete a row or several rows in the ladder diagram
@ Method 1: Click “Edit(E)” > “Delete Row(L)". Then, the row where the cursor is will
be deleted and the rows below the deleted row will move up.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Y).

@ Method 3: Move the cursor to the row that the user wants to delete and right click
the mouse to get a pop-up menu and select “Delete Row(L)” in the

pop-up menu to delete the row.

7 Tndal Chl+ZE
Select AICAY Chol+n

7% Delete

4 Cut(T) Chl+

CopwiiC) Chl+C

T Insert Rowil) Crlt]

Chl+ ¥
T Delete Vertical LineiD)  Chl+D

FEE Programm Title (3) Ch+l T
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@ Method 4: Select the row that the user wants to delete. Right clicking the mouse to
select the “Delete” command in the pop-up menu can delete the selected
row immediately. Pressing the Delete key on the keyboard or clicking the
icon X on the toolbar can also delete the selected row.

B Delete Vertical Line(D) = Delete the vertical lines in the ladder diagram.
@ Method 1: Click “Edit(E)” > “Delete Vertical Line(D)". Then, the vertical line on the
left-hand side of the editing block will be deleted.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (D).

@ Method 3: Move the editing block to the right-hand side of the vertical line that the
user wants to delete and click the icon es on the toolbar. Then, the
vertical line on the left-hand side of the editing block will be deleted.

@ Method 4: Move the editing block to the right-hand side of the vertical line that the
user wants to delete. Right click the mouse to get a pop-up menu and
select “Delete Vertical Line(D)” in the pop-up menu. Then, the vertical
line on the left-hand side of the editing block will be deleted.

B Delete Block = Delete the selected block.

@ Method 1: Click “Edit(E)” > “Delete”. Then, the selected block in the ladder diagram
that the user wants to delete will be deleted immediately.

% Delta HHI-WPLSoft - [Ladder Diagram Mode]

EFﬂem EditiE) Compiler®) Comments() Search(¥) View(V) Optionsi0) Window(W) Help(H)

Lol R
G o |7 UueD) R ] -
1k 41 al “
FLFZ | Select AllGA) cova B AR KD
0 A
% Cut) Cul vo
Cops(C) ClC { )
2
vz )
= Insest Row() ikl
= Delete Row(l) Culy

T Delete Vertical Line D) CtltD

[ Progmoun Tifle () CltdldT

|~
|
K¢

Replace  Row: 4, Col: 10 24/1000 Steps HMI-PLC
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® Method 2: Select the block that the user wants to delete and click the icon X on

the toolbar.

@ Method 3: Select the block that the user wants to delete and right click the mouse to

select the “Delete” command in the pop-up menu.

@ Method 4: Select the block that the user wants to delete and press the Delete key
on the keyboard.

Copy Block = Copy the selected block.

@ Method 1: Click “Edit(E)” > “Copy(C)’.

@ Method 2: Click the icon on the toolbar.

@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (C).

@ Method 4: Right click the mouse to select the “Copy” command in the pop-up menu.

% Delta HMI-WPLSoft - [Ladder Diagram Mode]

EFﬂs(F) EditiE) CompilerP) Commentsd) Search(d) View(T) Optons(D) Window (W) Help(H) _ | A

|~

HURMBENG S AN S

e
B3

END

|

|

Replace Row:d, Col: 10 2471000 Steps HMI-PLC

B Cut Block = Cut the selected block.

3-14

@ Method 1: Click “Edit(E)” > “Cut(T)".
@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (X).

@ Method 4: Right click the mouse to select the “Cut” command in the pop-up menu.
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B Paste Block = Paste the selected block.

@ Method 1: Click “Edit(E)” > “Paste(P)".

@ Method 2: Click the icon E on the toolbar.

@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (V).

@ Method 4: Right click the mouse to select the “Paste” command in the pop-up

menu.

B Insert Block = Insert the selected block (This function is valid after the “Copy Block”
function is executed. Therefore, before inserting the selected block, perform “Copy
Block™ action first).

@ Method 1: Click “Edit(E)” > “Insert Block(O)”.
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Ins).

@ Method 3: Right click the mouse to select the “Insert Block” command in the pop-up

menu.

7 Tndal Chl+ZE
Select AICAY Chol+n

7% Delete

BB, Paste ) Chl+V
Insert Blockicn Cirl+Ins

—r Imsert Bow (T} Ctrl+]

= Delete Bowil) Chl+¥

T Delete Vertical LineiD)  Chl+D

FEE Programm Title (3) Ch+l T

&~ Compiler(P)
This function is used to compile current HMI-WPLSoft programs for DOP-EXIO series
product. If the user completes the editing of the ladder diagram in the ladder diagram mode,
performing this function will check whether the ladder diagram is valid or not. If there is no
error occurred when converting the program, the ladder diagram can be converted to the
instruction program successfully; meanwhile, the program memory addresses (numbers of
steps) for each editing block will appear on the left-hand side of the start of the ladder
diagram. However, if there is any error occurred, a ladder diagram error message dialog
box will appear to display the error code and point out the exact erroneous addresses
(exact row and column where the error occurred) after the compiler action is completed.

If the user completes program editing in the instruction mode when performing this function,
the system will start to check if there is any error occurred or not. If there is no error, the
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instruction program will be converted to the ladder diagram successfully. However, if there
is any error occurred, an error message dialog box will appear to display the error code
and point out the exact erroneous steps (where the error occurred) after the compiler

action is completed.

B Ladder => Instruction(l) = This function is valid in Ladder Diagram Mode only.

@ Method 1: Click “Compiler(P)” > “Ladder => Instruction(l)”.

,:,#E Ladder == Instooctionil) Ctr+F9

@ Method 2: Click the icon «%| on the toolbar.
® Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (F9).

Instruction => Ladder(L) = This function is valid in Instruction Mode only.

@ Method 1: Click “Compiler(P)” > “Instruction => Ladder(L)”.

bl [nstruction == Ladderdl)  Cl+F10

@ Method 2: Click the icon 4 on the toolbar.
® Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (F10).

&~ Search(S)

B Go to(J) = Jump to the designated location (unit: Step). This command is used to

3-16

specify the program to jump to a designated location. If the designated step already
exists, the program will jump to this existing designated step and put it in the first line.

@ Method 1: Click “Search(S)” > "Go to(J)”. Enter the designated step where the user
want to jump to, and then the ladder diagram will put this designated step
in the first line.

@ Method 2: Click the icon E on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (J).

Search/Replace(F)

The “Search/Replace(F)” command is used to search and replace the device and
instruction within the program (if only the “Search” command is used, just enter the
device name to be searched in the dialog box). If the device or the command is found,
the view will be scrolled to the device or the command. Also, the user can search and

replace the device and instruction by specifying the type of the device and instruction.

@ Method 1: Click “Search(S)” > "Search/Replace(F)”.
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@ Method 2: Click the icon ﬂ on the toolbar.
@ Method 3: Use keyboard shortcuts by pressing keys (Ctrl) + (F).

When the user selects the “Search/Replace” command, the following “Search/Replace’

dialog box will appear. There are “Search Device”,

i

Replace Device”, “Search

Instruction” and “Replace other Instruction” four functions in this dialog box for the user

fo use.

Search/Replace

Search Device

Type

Scope

{¢ From Cursor
" From Scope

earch Device | Replace Device] Search Insﬁuclionl Replace other Instr 4 | 4

X]

|}{nne

-
Direction

{* Forward

" Backward

Cancel

@ Search Device

Use this command to search the specified device name match the search criteria in the

program. For example, in the ladder diagram shown below, the instructions that contain
device name YO are OUT Y0 and INC K4YO.

Eﬂ Delia HMI-WFPLSofl - [Ladder Diagram Mode]
EFﬂe(F) Edit(E) Compiler(P) CommentsM) Seach(S) View(¥) Options(0) Window(W) HelpH) -

=] bt L NN

b At O L — | *icllmlgi&ﬂ
F1 F2 F3 F4 FB F7 Fa& F9 FI1 FI2 0 AFI

3
cobE

|

4| } (Yo )
x2

- (Y2 )
x1}J

-
T12

— lMov D1 D2 |
M1

Ry - NG Kav0

M1

R

|~

Replace  |Row: 7, Col:2

231000 Seps

%
£3

HMI-FLC
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Activate “Search/Replace” fuction to open “Search/Replace” dialog box and choose the
“Search Device” tab. Enter device name “Y0” in the field of “Search Device” and select
the “None” in the field of “Type”. Then, press the “Search” button and the system will
find the instructions “OUT Y0” and “INC K4YO0".

SearchfBeplace r$_<|
Search Device lReplace Devicel Search I.nsﬁucl;{nnl Replace other Instr 4| ¥

Search Dewvice |"1"I}

Type |}1._ClﬂE j
Scope Direction

{+ From Cursor {+ Forward

" From Scope " Backward

Cancl

However, if enter the device name “Y0Q” in the field of “Search Device” still, but change
the “None” to “Fun.” in the field of “Type”, only the instruction “INC K4YQ” will be found
when “Search” button is pressed.

SearchfBeplace r$_<|
Search Device lReplace Devicel Search I.nsﬁucl;{nnl Replace other Instr 4| ¥

Search Dewvice |"1"I}

Type Fun. -
Scope Direction

{+ From Cursor {+ Forward

" From Scope " Backward

Cancl

@ Replace Device

Use this command to replace the specified device name match the search criteria in the
program. For example, activate “Search/Replace” fuction and choose the “Replace
Device” tab. In “Replace Device” tab, enter the “X0” in the field of “Search Device” and
select the type of search device as “LD”. Then, enter the “M100” in the field of “Replace
Device” and select the type of replace device as “LD”. Next, type in “10” in the field of
“Device Number”. Finally, press the “Replace” button, and the instructions which match
the criteria will be changed to LD M100~M109.
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Original o Replaced
Criteria
Command Command
LD X0~X7 Type LD + Device X0 — Type LD + Device M100 LD M100~M107
LD X10~X11 Device Number: 10 LD M108~M109
SearchiReplace h_(l

Search Device Feplace Device l Search Insttuction] Replace other Instr 4

Search Device =0 Type |LD -
Replace Device M100 Type lﬂ
Device Number 10

Scope Direction

{* From Cursor {* Forward

(" Entire Scope " Backward Cancel

[+ Copy Comments to Replace Devices

v Delete Source Device Comments|

If the user choose the device type as None, Out and Fun these three types, only the
same type of the device which the name match the replace criteria can be replaced.
When None, Out and Fun these three types are selected, if the user tries to replace the
different type of the device, a warning message dialog box looks like the figure below
will appear.

Delta HMI-WPL3oft

Replacement instroction twpe i dllegal; None, Cut, Fun can be replaced with the same tpe.

Besides, the user can use “Copy Comments to Replace Devices” this option to copy the
comments into the replace device. If “Delete Source Device Comments” this option is
also selected, the comments of the search device will be deleted after the comments of
the search device has been copied to the replace device. In this case, the boxes next to
“Copy Comments to Replace Devices” and “Delete Source Device Comments” are
checked both. It indicates that when the device name is replaced, i.e. the “Replace”
button is pressed, the comment of the search device “X0” will be copied to the replace
device “M100” and the comment of the search device “X0” will be deleted immediately

at the same time.

» Limits

In “Replace Device” dialog box, only the devices of the same type can be replaced. For
example, if D1 is replaced by D11, it is thus viewed as successful replacement; but if it
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is replaced by C100, it is then a failure.

@ Search Instruction

Use this command to search the specified instruction name match the search criteria in
the program. Click “Search Instruction” tab after the “Seach/Replace” function is
activated, and enter the instruction name that the user is looking for in the field of
“Search Instruction”. Then, press the “Search” button to start the search. The system
will memorize and record all the searched instruction names in the “Search Instruction”
drop-down menu. This is a useful function for the user to search more quickly and
conveniently next time.

Search Device | Replace Device Search Instruction | Replace other Instr 4| b |

Search Instruction E j
Scope Direction

{* From Cursor {* Forward

{" Entire Scope " Backward

Cancel

@ Replace other Instruction

In “Replace other Instruction” tab, the system provides the replace criteria for SET, RST,
PLS and PLF, these four kinds of instructions and allows the user to replace the devices
match the criteria of these instructions in the program. For example, if the user wants to
replace SET MO ~ M35 with SET YO ~ Y43, in order to complete the replacement, the
user can set the settings as shown as the figure below.

Search/Beplace [zl
Replace Device l Search Instruction Feplace other Instruction l llL
Inztriction Search Device MO0

SET = Eeplace Device l"ll}i

Device Number 36 |ﬂ|
Scope Direction
{* From Cursor {+ Forward

" Entire Scope " Backward Cancel

[+ Copy Comments to Replace Devices

[v Delete Souwrce Device Comments!
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Besides, as the boxes next to “Copy Comments to Replace Devices” and “Delete
Source Device Comments” are checked both, it indicates that when the device name is
replaced, the comments of the search device “M0 ~ M35” will be copied to the replace
device “Y0 ~ Y43” and the comments of the search device “M0 ~ M35” will be deleted

immediately at the same time.

Go to the Start(T) = Jump to the start of the program.

@ Method 1: Click “Search(S)” > "Go to the Start(T)”.

@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (Home).
Go to the End(N) = Jump to the end of the program.

@ Method 1: Click “Search(S)” > "Go to the End(N)".
@ Method 2: Use keyboard shortcuts by pressing keys (Ctrl) + (End).

Editng Instructions

Input DOP-EXIO Series Instructions

After entering the instruction mode, the user may type an instruction directly. If the
instruction format is valid, press the Enter key on the keyboard to complete the settings.
The input instructions will be located in the editing area and the program memory
address of DOP-EXIO series will appear on the left-hand side of the program. Thus, the
user can get the corresponding program memory addresses of the instructions clearly.
For the introductions of the formats of all instructions, please refer to Appendix A and

Appendix B in this manual.

Editing Comments

In the ladder diagram mode, there are three operating modes for editing comments: Device
comments, Segment comments and Row comments. Please refer to the following sections for

more introductions on editing comments.

Ladder Diagram Mode:
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m Delta HMI- WEL Soft - [Ladder Diagram Mode]

5 File(®) Edit(E) Compiler®) Comments(M] SeawhiS) View(V) Optionsi) Window(W) | Help(H) -8 x
& = X R N = e
HUBMREG S &Sk
e
Block 1 «——— Segment Commnets
X1 Row Comments ——» Fisttrow
— | Cvo
ot «+—— Device Comments Output
X2
— | 2
X1
— :
Input
X1 Mo
Iy || !mov D1 D2 |
Input
M1
PO -7 !CNT co K100 |
M1
v
£ *
Eeplace |[Row: 2, Col: 1 241000 Steps HMI-PLC

B Edit Device Comments

Move the editing block on the desired device and right click the mouse. The pop-up
menu box shown on the following figure will appear. From this pop-up menu, choosing
“Edit Device Comments” can enter and edit device comments. After editing the
comments is completed, press “Enter” key on the keyboard or click the “OK” button by

using the mouse to have the record saved.
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9& Delta HMI- WEL Soft - [Ladder Diagram Mode]

EFﬂe(F) EditE) Compiler(F) Comments(M) Sesrchi®) View(V) Optionsi0)  Window(W) Help(H) = |:|'|
& = X Thodh BRI IR ke
1 kAR AtE b O L — | 2 ACF e I#%ﬁ
F1 F2 F3 F4 FB F7 F& F9 Fil Flz o0 A
-
Block 1
1 Fisrt row
I [ )
Input Undo ChlsZ Qutput
X Delete
_| ¥z )
«
Inzert Row Ctil4l L
Input Deletz Row Cl+¥
Delete Vertical Line Ctl+D
Edit Device Comments  Ctl+AlHD
Edit Segment Comments Chl+AIHE ||',10\.r D1 D2 |
EditRow Comments  CtleAlteL L
Input
M1
FO
-7 lent co K100 |
M1
]
< >
Eeplace |[Row: 1, Col: 1 241000 Steps HMI-PLC

Comment
Device Edit Comment
|X1 j |Input Chatput Coil] | (9] I | Caticel I

B Edit Row Comments: (Only for ladder diagram mode)

Enable this function, and then the user can edit all row comments at the same time.

é}‘}! Eow Comment

Commer t

Fisrt row
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B Edit Segment Comments: (Only for ladder diagram mode)

After editing the segment comments is completed, press the “OK” button to save the

settings.

Edit Comment |Bln|:k il

3.6 Edit Device Comments

| ox ||Cancet]

In the Ladder Diagram Mode and Instruction Mode, the user can set the comments to be

displayed in the device.

@ Method 1:

1. First, choose to enter the Ladder Diagram Mode (or Instruction Mode). Move the editing

block on the desired device. From the “Comments” menu, choose “Edit Device

Comments(D)” or use the keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (D).

m Delta HMI- WEL Soft - [Ladder Diagram Mode]

EF]'J&(F) Edit(E) Compileri®) | Comments(b) Search(®)  View (V) Options(0) Window (W)  Help(H)

= * ::i':_%: Ed.t Device Comments(D) Ctl+Ll+D
i Edit Segment Comments(B)  Chl+AIHE
bk Atk Wb D L) = 0% Bt Row Comuments(L) CtAlHL

3

Fisrt row

¥yt )
Qutput

X1

_|

Input

X1 Mo

— —— |

Y2 )

!mov D1 D2 |

Input

M1

(R

M1

—H

|

Eeplace [Row: 0, Col: 1 241000 Steps

!CNT co K100 |

| £

HMI-PLC
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2. The Comment dialog box will appear and the user can edit comments for the desired
device that the user chooses, e.g. MO (If the chose device is the special M and D device,
the user will see the preset comments shown in the Comment dialog box). After the device
comments editing is completed, press “Enter” key on the keyboard or click the “OK” button

by using the mouse.

Device Edit Comment

|MI} j |Rela}-'| | oK | | Cancel |

3. If the user wants to display or hide device comments in the Ladder Diagram Mode, click
the icon @ on the toolbar or choose “Show Comments(M)” from “View(V)” menu.

@® Method 2:

1. Enter the Ladder Diagram Mode (or Instruction Mode). Move the editing block on the
desired device (such as T64). Right click the mouse and then the following pop-up menu
will appear on the screen.

In Ladder Diagram Mode In Instruction Mode
Tndo Chltz Select all Ctil+ i
Dielete

Dielete

Zut Chl+E

Copy Ctl4C
Insert Fow Crl+I

Inzert Eow Cirl4]
Dielete Fow 4y _
Delete Vertical Line Crl4D Device comment Chil+AlD

Export to Excel

Edit Device Comments  Ctol+AIHD
Edit Begment Comments Ctl+AI+E
Edit Eaw Cormments Crl+ Al

2. Choose “Edit Device Comments” from the pop-up menu, and the Comment dialog box will
appear (see the figure below). Select the desired device, e.g. T64 and enter the comments
for device T64. After the comments editing is completed, press “Enter” key on the

keyboard or click the “OK” button by using the mouse.

Comment
Device Edit Comment
T6:  v| |Timer oK | [ Cancet |
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3.7 Edit Row Comments

@ Method 1:

1. Move the editing block to the desired row. Right click the mouse and the pop-up menu

below will appear. Select “Edit Row Comments” to add and edit comments into the row.

Tndo Chlt+Z
Delete

Ingert Fow Cirl+]
Dielete Fow Cirl+Y

Dielete Vertical Ling Ctl+D

Edit Device Comment:  Chl+A14D
Edit Begment Comments Chl+A1H4+B
Edit Bow Comments Cirl+ 41441

2. Atfter clicking on “Edit Row Comments”, the following dialog box will appear. Then, the user
can add and edit several row comments at the same time. After the comments editing is
completed, close this dialog box to save the edited comments.

i:ﬂ Eow Comment

Commern t

Fisrt row

@ Method 2:

Move the editing block on the desired device. From “Comments” menu, choose “Edit Row
comments(L)” or use the keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (L). The “Row
comment” dialog box will appear. Then, the user can enter the comments in each row. After

the row comments editing is completed, close this dialog box to save the edited comments.
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m Delta HMI- WEL Soft - [Ladder Diagram Mode]
EFﬂs(F) Edit(E) Compileri®) | Comments(b) Search(®)  View (V) Options(0) Window (W)  Help(H) =

4F it Devi
@ ) x =t Edit Device Comments(D) Cirl+Alt4D
== Cti+Alt+B
1F 43 i W O = oxEE CHrltAlL

Fi Fz F3 F4 FB ]
~
Block 1
1 Fisrt row
| C Yo
Input Qutput
X2
— | vz )
X1
Input
TE4 Mo
| || fuov D1 D2 |
M1
PO -7 !CNT co K100 |
M1
]
< Ed
Replace |[Row:1,Col:8 241000 Steps HMI-PLC

3.8 Segment Comments

@ Method 1:

Move the editing block to the blank area that the user wants to enter the segment
comments (the user can also use the keyboard shortcuts by pressing keys (Ctrl) + (I) to
insert a new row). Right click the mouse, and the pop-up menu in the following figure will
appear. Then, choose “Edit Segment Comments” to enter the segment comments (60

characters maximum). Finally, press the “OK” button to complete the editing.
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{7 Delta HMI-WPLSoft - [Ladder Diagram Mode] CEIX
E File(F) EditE) Compiler) Comments?) Searchi®) View(V) Options{D) Window({W) Help(H) -8 x
& = X Thodh BB ER a
THVE I O L) — 1 3 dek b ] ke
FL Fz F2 F4 FB F7 F8 F3 FI1 FIZ o0 &9
~
Block 1
Tndo Chl+Z
1 Fisrt row
Delete
_| li (O A B
input Output
X2
_| Tnsert Row Ctel4l [ vz )
Delete Row Ctel+Y
Delete Vertical Line Ctl+D
X1 Edit Device Comments  Cti+Al+D
_| Edit Segment Comments Chl+AE n
input Edit Row Comments Ctl+altL
TG4 MO
| |} Juov D1 D2 |
M1
g - lent co K100 |
M1
]
< >
Replace [Row: [, Cal: 1 241000 Steps HMI-PLC
Edit Comment Elock 1 0K | | C‘ancell
@ Method 2:

Click “Comment” from the menu bar, and choose “Edit Segment Comments(B)” or use the
keyboard shortcuts by pressing keys (Ctrl) + (Alt) + (B) to enter and edit the segment

comments.
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Eﬂ Delta HMI- WERLSoft - [Ladder Diagram Mode] |T”?|r>_<|
EFﬂs(’Fj EditE) Compiler(F) | Commentshd) Searchi®)  View(V) Optionsi0)  Window (W)  Help(H) -8 x

ChltAlD
Chl+AltB
CtltAlHL

g X

>

1 Fisrt row

— | v )

Input Output

X1
_| -

Input

— || !mov D1 D2 |

M1

PO Y !CNT co K100 |

M1

—

|~
|»
[I£3

Replace [Row: [, Cal: 1 241000 Steps HMI-PLC

B Show or Hide Comments

The user can show and hide the comment by clicking “View(V)” > “Show
Comments(M)” or clicking the icon @ on the toolbar. However, this function is
provided for device comments and row comments only. The user cannot show and hide
segment comments by using this function. When this function is enabled, the height of

the ladder diagram will become higher in order to display the comments.
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EH Delta HMI- WELSoft - [Ladder Diagram Mode]
@Fﬂe(ﬂ EditE) Compilerl) CommentsM) Searchi®) View(V) Optons(D) Window (W) Help(H)

oo X LGNSt
e dCE lneL Aﬁ ;%E Show Comnments

1
F& F2 Fl1 FIg c0

.
—r
n
=3
2
-
=
=
e
A

|>

Block 1

1 Fisrt row

— | v

Input Qutput

2

— | v

x1

_|

Input

23
|
|€

Replace Row: 0, Col: 1 24/1000 Steps HMI-PLC
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Chapter 4 |1/O Point Indicators

In the editing environment of ScrEdit (Screen Editor) programming software, the user can use
digital input/output point indicators (hereinafter called “I/O point indicators”) to display the
status of the input and output points and monitor the operation of DOP-EXIO series. Please
refer to the Fig. 4.1 below.

E ScrEdit - C:ADocuments and Settingsiroy.leetSt i Tempi IrainingD7ADIOADION dop

File Edit View Element Zcreen Tools Options Window Help

EELE EERD) R
BomlreEE0dENEmE, & I 15" S & DR
=11 - Sereen_1 |;”§‘gl Property =&

|5cr:m {Screen 1} "H

Screen_1

Screen Name
Screen Properties Detail

Background Color — (292,252,2
Screen Open Macro 1

Screen Close Macro 0
Screen Cycle Macro 0

CO 1234 R o
M 0 M1(RSTCO)

| B List |D Preview
M2 1234 wuy J wap# J |0utput X
Action

Step

— Record | Output
O E EE TR S WMT =D -

Download USE [458,04] DOP-AESO0THID 85536 Colors NUM

Fig. 4.1 Status of I/O point indicators

After opening the “Screen Properties” dialog box, which provides screen property settings for
each screen, the user can set the settings of the I/O point indicators. Please refer to Fig. 4.2 in
the following page.
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| DOP-EXIO Series

Screen Froperhies [E|
s e
(%) General View Sersen F
Hard Copy Region
] This screen is a sub-screen Top-Left | | | |
Width [0 ] Right-Bottom | || |
display [] Use base screen
x[0 v |a
Macro Cycle Delay 100 = ms
Fazt Refresh Rate Low L
EXI0 Indicator
X Y
Top-Left E IE | FontSize Display Type
Rgnsoon [0 |0 | [ ¥ [see ]

Fig. 4.2 “Screen Properties” dialog box

Determine the position of the 1/0 point indicators by setting the coordinates of the

Determine the font size of the font which displays in the I/O point indicators. (The
available selection includes 8, 10, 12, 14, 16, 18, 20, 24, 28, 32, 40, 48, 64.)

There are three kinds of display types: None, Single and All.
The display of the indicators will change depending on the settings of the screen

1. Display Position:
Top-Left and Right-Bottom points.
2. Font Size:
3. Display Type:
properties.
4-2
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None: When the user selects this option, the indicators will not show on the screen.

Single: When the user selects this option, the indicators will display on a certain screen
only.

All: When the user selects this option, the indicators will display on all screens.

Dizsplay Type

Single A

Mone

Revision March, 2008, Doc. Name: 2007PDD23000014 4-3



Chapter 4 I/0 Point Indicators | DOP-EXIO Series

This page intentionally left blank.

4-4 Revision March, 2008, Doc. Name: 2007PDD23000014



Chapter 5 Internal Memory Address | DOP-EXIO Series

Chapter 5 Internal Memory Address

After enabling the DOP-EXIO function, all the HMI elements can use DOP-EXIO series as
internal memory addresses. The usage is the same as the usage of HMI internal memory $0 ~
$65535. Some of the internal memory addresses are “For latched”. For more introductions
and the setting range of each device, please refer to Appendix A in this manual.

When the function for DOP-EXIO series is activated, the devices for DOP-EXIO series will
appear in the “Device Type” drop-down menu shown in the “Internal Memory” selection.Some
of the devices have special definitions and will be set or referred within some specific
instructions. For more descriptions of the devices and instructions for DOP-EXIO series,
please refer to Appendixes in this manual.

Type
Link Internal Memory, V|
Device Type |'D o
__ 3
(®) Internal Memory (Word) AddrValue  |SM
*3
Tag ;::j:
M
B| c| DS
IT
L —
1 | 2| 3|E
- IF
PLC Station Number L I | - | |
[0 <] 2 o
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Appendix A List of Devices

Type Device

Relay (bit)

Register (word data)

Item

Input relay

Output relay

Range

X0~X7, 8 points, octal

X0~X17, 16 points, octal

Y0~Y5, 6 points, octal

DOP-EXIO14RAE

DOP-EXIO28RAE

DOP-EXIO14RAE

Function

Corresponds to
external input point.
Corresponds to

external input point.

Internal output point.

YO0~Y5, Y10~Y15, 12

points, octal

DOP-EXIO28RAE

Internal output point.

MO0~M511, M768~M999,

General The contacts can be
Auxiliary 744 points; M1000~ Total is ]
M puspose o ) ON/OFF in the
Relay M1279, 280 points 1,280 points
P ) program.
Latched M512~M767, 256 points
Timer indicated by
100ms TO~T63, 64 points TMR instruction. If
] Total is timing reaches its
T Timer )
10ms T64~T126, 63 points 128 points target, the T contact
of the same number
1ms T127, 1 point will be On.
_ C0~C111, 112 points ) Counter indicated by
16-bit Total is
_ _ CNT (DCNT)
counting up 128 points . _
C112~C127, 16 points instruction. If
C Counter counting reaches its
32-bit C235,C236,C237,C238,
target, the C contact
counting C241,C242,C244,C246, Total is
of the same number
up/down C247,C249,C251,C252, 13 points .
o _ will be On.
(Latched ) | C254, 13 points
. “ ] Total is Used for step ladder
S | Step point Latched S0~S127, 128 points , _
128 points diagram
When the timing
reaches the target,
T Present value of timer | TO~T127, 128 points the contact of the

timer will
be On.
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ltem

Range

C0~C127, 16-bit counter, 128 points

C235,C236,C237,C238

Present value of counter

General

purpose
Data Latched
register

Index

indication

For master control

nested loop

For CJ, CALL
instructions

Decimal form

, C241,C242, C244,

C246, C247,C249,C251,C252, C254, 32-bit

counter, 13 points

D0~D407, 408 points

D408~D599, 192 points

E, F, 2 points

NO~N7, 8 points

P0~P63, 64 points

Total is 600 points

Total is 2 points

K-32,768 ~ K32,767 (16-bit operation)
K-2,147,483,648 ~ K2,147,483,647 (32-bit operation)

Function

When the ounting
reaches the arget,
the contact of the
counter will be On.

Memory area for data
storage; E, F can be
used for index
indication.

Control point for main
control loop.

Position index for CJ
and CALL.

Type Device
= C
©
©
=
o
2
O
@

D D
14
. N
2
£
O
e
c K
®
C
o
& H

Hexadecimal form

HO0000 ~ HFFFF (16-bit

HO00000000 ~ HFFFFFFFF (32-bit operation)

*1: The latched area is fixed and cannot be changed.

operation)

*2: M1000, M1001, M1002, M1003, M1020, M1021, M1022, M1067, M10068, and M1161 are the special auxiliary relays (special M).

Special Auxiliary Relay

The types and functions of special auxiliary relays (special M) are listed in the table below.
Please be noted that the columns marked with “R” refers to “read only”, “and “R/W” refers to

“read and write” and “-

Special
M

M1000

M1001

M1002
M1003
M1020
M1021
M1022
M1067

A-2

Function

Monitoring normally open

contact (A)

Monitoring normally closed

contact (B) 2

Enabling positive pulses

Enabling negative pulses ™

Zero flag

Borrow flag

Carry flag

Calculation error

Power Off STOP RUN
4 g )

Power On RUN STOP
Off On Off
On Off On
Off On Off
On Off On
Off - -
Off - -
Off - -
Off Off -

refers to the status remains unchanged.

Attribute Latched Default Applicable Model

R No Off
R No On
R No Off DOP-EXIO14RAE
R No On DOP-EXIO28RAE
R No Off
R No Off
R No Off
R No Off
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Special
M

M1068

M1161

Function

Calculation error locked
8/16 bit mode switch
On: in 8-bit mode

Appendix A List of Devices | DOP-EXIO Series

Power Off STOP RUN
4 4 4
Power On| RUN STOP
Off - -

Off - -

Attribute Latched Default Applicable Model

R No
DOP-EXIO14RAE
Off | DOP-EXIO28RAE

R/W No

*1: M1000 (A contact) is constantly “On” during operation and detection. When ELC is in RUN status, M1000 remains “On”.

*2: M1001 (B contact) is constantly “Off” during operation and detection. When ELC is in RUN status, M1001 remains “Off”

*3: M1002 is “On” during the first scan when ELC starts to RUN and remains “Off” afterward. The pulse width = 1 scan time. Use this contact
for all kinds of initial settings. (On immediately when RUN).

*4: M1003 is “Off” during the first scan when ELC starts to RUN and remains “On” afterward. M1003 enables negative-direction pulses. (“Off’
immediately when RUN)
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Appendix B List of Instructions

Available Instructions

16-bit Instruction ‘ 32-bit Instruction Function
LD - Loading in A contact
LDI - Loading in B contact
AND - Series Connection- A Contact
ANI - Series Connection- B Contact
OR - Parallel Connection- A Contact
ORI - Parallel Connection- B Contact
ANB - Series connection- loop blocks
ORB - Parallel connection- loop blocks
MPS DMOV Store the current result of the internal EXIO operations
MRD DCML Read the current result of the internal EXIO operations
ANDP - Rising-edge Series Connection
ANDF DFMOV Falling-edge Series Connection
ORP DXCH Rising-edge Parallel Connection
ORF DBCD Falling-edge Parallel Connection
PLS DBIN Rising-edge Output
PLF DADD Falling-edge Output
END DSUB Program End
NOP DMUL No Operation
INV DRCL Inverting Operation
P - Pointer
MOV - Move
CML - Compliment
BMOV - Block Move
FMOV - Fill Move
XCH - Exchange
BCD - Binary Coded Decimal
BIN - Binary
ADD - Addition
SUB - Subtraction
MUL - Multiplication
RCL - Rotation Left with Carry
SFTR - Bit Shift Right
SFTL - Bit Shift Left
ZRST - Zero Reset
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Appendix B List of Instructions | DOP-EXIO Series

Available Instructions

16-bit Instruction ‘ 32-bit Instruction Function
SUM DSUM Sum of Active Bits
BON DBON Check Specified Bit Status
MEAN DMEAN Mean
REF - Refresh
ALT - Alternate State
ASCI - Convert Hex to ASCII
AND= DAND= Series Connection Contact Compare =
AND> DAND> Series Connection Contact Compare >
AND< DAND< Series Connection Contact Compare <
AND<> DAND<> Series Connection Contact Compare <>
AND<= DAND<= Series Connection Contact Compare <=
AND>= DAND>= Series Connection Contact Compare >=
MPP - Pop (recall and remove) the currently stored result
ouT - Output Caoil
SET - Latch (ON)
RST - Clear the contacts or the registers
TMR - 16-bit Timer
CNT DCNT 16-bit / 32-bit Counter
MC - Master Control Start
MCR - Master Control Reset
LDP - Rising-edge Detection Operation
LDF - Falling-edge Detection Operation
STL - Step Transition Ladder Start Command
RET - Step Transition Ladder Return Command
CJ - Conditional Jump
CALL - Call Subroutine
SRET - Subroutine Return
FEND - The End of the Main Program (First End)
FOR - Start of a FOR-NEXT Loop
NEXT - End of a FOR-NEXT Loop
CMP DCMP Compare
ZCP DZCP Zone Compare
DIV DDIV Division
INC DINC Increment
DEC DDEC Decrement
WAND DAND Logical Word AND
WOR DOR Logical Word OR
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Available Instructions

16-bit Instruction 32-bit Instruction Function
WXOR DXOR Logical Exclusive OR
NEG DNEG 2's Complement (Negative)
ROR DROR Rotation Right
ROL DROL Rotation Left
RCR DRCR Rotation Right with Carry
HEX - Convert ASCII to Hex
ABS DABS Absolute Value
SWAP DSWAP Byte Swap
LD= DLD= Load Contact Compare =
LD> DLD> Load Contact Compare >
LD< DLD< Load Contact Compare <
LD<> DLD<> Load Contact Compare <>
LD<= DLD<= Load Contact Compare <=
LD>= DLD>= Load Contact Compare >=
OR= DOR= Parallel Connection Contact Compare =
OR> DOR> Parallel Connection Contact Compare >
OR< DOR< Parallel Connection Contact Compare <
OR<> DOR<> Parallel Connection Contact Compare <>
OR<= DOR<= Parallel Connection Contact Compare <=
OR>= DOR>= Parallel Connection Contact Compare >=
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Appendix C Use of Basic Instructions

Mnemonic Functions
Loading in A contact
X0~X17 YO~Y17 |M0O~M1279| S0~S127 | TO~T127 | C0~C254 | D0O~D599
Operand
v v v v v v -
Explanation:

The LD instruction is used on the A contact that has its start from the left BUS or the A contact that is

the start of a contact circuit. The functions are to save the present contents and store the acquired

contact status into the accumulative register.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 X1 LD X0 Loading in contact A of X0

|—| 1 @ AND X1 Connecting to contact A of X1 in series
ouT Y1 Driving Y1 coil
Mnemonic Functions
Loading in B contact
X0~X17 YO~Y17 |MO~M1279| S0~S127 | TO~T127 | C0~C254 | DO~D599
Operand
v v v v v v -

Explanation:

The LDI instruction is used on the B contact that has its start from the left BUS or the B contact that is

the start of a contact circuit. The functions are to save the present contents and store the acquired

contact status into the accumulative register.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 X1 LDI X0 Loading in contact B of X0
I—M {| @ AND X1 Connecting to contact A of X1 in series
ouT Y1 Driving Y1 coil
Mnemonic Functions
Series Connection- A Contact
X0~X17 YO~Y17 |MO~M1279| S0~S127 | TO~T127 | C0~C254 | D0~D599
Operand
v v v v v v -
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Appendix C Use of Basic Instructions | DOP-EXIO Series

Explanation:

The AND instruction is used in the series connection of A contact. The functions are to read out the

status of present specific series connection contacts and perform the “AND” operation with the logical

operation result obtained. The final result will be store in the accumulative register.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X1 X0 LDI X1 Loading in contact B of X1

I—M {| @ AND X0 Connecting to contact A of X0 in series
ouT Y1 Driving Y1 coil
Mnemonic Functions
Series Connection- B Contact
X0~X17 YO0~Y17 |M0O~M1279| S0~S127 | TO~T127 | C0~C254 | D0O~D599
Operand
v v v v v v -

Explanation:

The ANI instruction is used in the series connection of B contact. The functions are to read out the

status of present designated series connection contacts and perform the “AND” operation with the

logical operation result obtained. The final result will be store in the accumulative register.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X1 X0 LD X1 Loading in contact A of X1

|—| — @ ANI X0 Connecting to contact B of X0 in series
ouT Y1 Driving Y1 coil
Mnemonic Functions
Parallel Connection- A Contact
X0~X17 YO~Y17 |MO~M1279| S0~S127 | T0O~T127 | C0~C254 | D0O~D599
Operand
v v v v v v -

Explanation:

The OR instruction is used in the parallel connection of A contact. The functions are to read out the

status of present designated parallel connection contacts and perform the “OR” operation with the

logical operation result obtained. The final result will be store in the accumulative register.

C-2
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Program Example:
Ladder diagram:

Appendix C Use of Basic Instructions | DOP-EXIO Series

Instruction code:

Operation:

X0 LD X0 Loading in contact A of X0

I | | @ OR X1 Connecting to contact A of X1 in parallel
‘ DCJ ouT Y1 Driving Y1 coil

Mnemonic Functions

Parallel Connection- B Contact
X0~X17 YO~Y17 |M0~M1279| S0~S127 | TO~T127 | C0~C254 | DO~D599
Operand
v v v v v -

Explanation:

The ORI instruction is used in the parallel connection of B contact. The functions are to read out the

status of present designated parallel connection contacts and perform the “ORI” operation with the

logical operation result obtained. The final result will be store in the accumulative register.

Program Example:
Ladder diagram:

X0
| Il
11
H X1|

G

Instruction code:

LD X0
ORI X1
ouT Y1

Operation:

Loading in contact A of X0

Connecting to contact B of X1 in parallel
Driving Y1 coil

Mnemonic Functions
Series connection- loop blocks
Operand none
Explanation:

To perform the “AND” operation of the preserved logic results and content in the accumulative register.

Program Example:

Ladder diagram:
X0 ANB X1

Block A Block B

D
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Instruction code:

LD X0
ORI X2
LDI X1
OR X3
ANB

ouT Y1

Operation:

Loading in contact A of X0

Connecting to contact B of X2 in parallel
Loading in contact B of X1

Connecting to contact A of X3 in parallel
Connecting circuit block in series
Driving Y1 coil
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Mnemonic Functions
(0]3{:] Parallel connection- loop blocks
Operand None
Explanation:

To perform the “OR” operation of the preserved logic results and content in the accumulative register.

Program Example:

Ladder diagram: Instruction code:  Operation:

X0 X1 BlockA LD X0 Loading in contact A of X0

| — Y1 ANI X1 Connecting to contact B of X1 in series

x2 X3 ™\ DI X2 Loading in contact B of X2

e Block(E);RB AND X3 Connecting to contact A of X3 in series
ORB Connecting circuit block in parallel
ouT Y1 Driving Y1 coil

Mnemonic Functions

Store the current result of the internal EXIO operations

Operand None

Explanation:
To save the content in the accumulative register into the operational result (the pointer of operational
result will plus 1).

Mnemonic Functions

Read the current result of the internal EXIO operations

Operand None

Explanation:
To read the operational result and store it into the accumulative register (the pointer of operational
result stays intact).

Mnemonic Functions

Pop (recall and remove) the currently stored result

Operand None
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Explanation:
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To retrieve the previous preserved logical operation result and store it into the accumulative register

(the pointer of operational result will minus 1).

Program Example:
Ladder diagram:

Instruction code:

Operation:

LD X0 Loading in contact A of X0
X0 A ),<,1 @ MPS Saving into stack
11 11
X2 AND X1 Connecting to contact A of X1 in series
[mrofe-— OUT Y1 Driving Y1 coil
/4® MRD Reading from stack
MPP AND X2 Connecting to contact A of X2 in series
END ouT Mo Driving MO coil
MPP Reading from stack and pop pointer
ouT Y2 Driving Y2 coil
END Program ends
Mnemonic Functions
Output Call
X0~X17 YO~Y17 |M0O~M1279| S0~S127 | TO~T127 | C0~C254 | D0O~D599
Operand
- v v v - - -

Explanations:

1. To output the logical operation result before OUT instruction into a designated device.

2. Actions of coil contact:

OUT instruction

Operational result . Contact
Coll A contact (normally open) B contact (normally closed)
FALSE Off Off On
TRUE On On Off

Program Example:
Ladder diagram:
X0 X1

H—

D
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Loading in contact B of X0
Connecting to contact A of X1 in series

Instruction code:  Operation:
LDI X0

AND X1

ouT Y1 Driving Y1 coil
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Mnemonic Functions

Latch (ON)

X0~X17 YO~Y17 |[MO~M1279| S0~S127 | TO~T127 | C0~C254 | D0O~D599
Operand > " >

Explanations:

When the SET instruction is driven, its designated device will be “On” and keep being On both when

SET instruction is still being driven or not driven. Use RST instruction to set “Off” the device.

Program Example:

Ladder diagram:

Instruction code:

Operation:

LD X0 Loading in contact A of X0
X? YIAO ANI YO0 Connecting to contact B of YO in series
¥ SET | M SET Y1 Y1 latched (On)
Mnemonic Functions
Clear the contact or the registers
o q X0~X17 | YO~Y17 |MO~M1279| S0~S127 | TO~T127 | C0O~C254 | D0O~D599 |E, F
eran
P - v v v v v v v

Explanations:

1. When the RST instruction is driven, the actions of the designated devices are:

Device Status

Y, M, S, Coil and contact will be set to “Off”

T C Present values of the timer or counter will be set to “0”, and the coil and contact will be
’ set to “Off”

D,E,F The content will be set to “0”.

2. If RST instruction is not being executed, the status of the designated device will stay intact.

Program Example:

Ladder diagram: Instruction code:  Operation:
X0 LD X0 Loading in contact A of X0
I_I | RST Y5 RST Y5 Resetting contact Y5
Mnemonic Functions
16-bit Timer
T-K TO~T127, KO~K32,767
Operand
T-D TO~T127, DO~D599
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Explanations:
When TMR instruction is executed, the designated coil of the timer will be On and the timer will start to
time. When the set value in the timer is reached (present = set value), the contact will be:

NO (Normally Open) contact Open collector

NC (Normally Closed) contact Close collector

Program Example:
Ladder diagram: Instruction code:  Operation:

X0 LD X0 Loading in contact A of X0 T5 timer
|_| F—— T™MR T5 | K1000 | TMR  T5K1000 Set value in timer T5 as K1,000

Mnemonic Functions

16-bit Counter

C-K C0~C127, KO~K32,767

Operand
C-D C0~C127, D0~D599

Explanations:

1. When the CNT instruction goes from Off to On, the designated counter coil will be driven, and the
present value in the counter will plus 1. When the counting reaches the set value (present value =
set value), the contact will be:

NO (Normally Open) contact Open collector

NC (Normally Closed) contact Close collector

2. If there are other counting pulse input after the counting reaches its target, the contact and
present value will stay intact. Use RST instruction to restart or reset the counting.

Program Example:

Ladder diagram: Instruction code:  Operation:
X0 LD X0 Loading in contact A of X0
[ oNT | c20 | K100 | oNT 20 Setvalue in counter G20 as K100
K100
Mnemonic Functions

32-bit Counter

C-K C235~C254

Operand
C-D C235~C254, D0~D598

Explanations:
1.  DCNT is the instruction for enabling the 32-bit high-speed counters C235 ~ C254. The method of
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using DCNT instruction is the same as using CNT instruction to enabling CO~C127.
2. When DCNT is Off, the counting will stop, but the existing present value in the counter will not be
cleared. To clear the present value and the contact, the user has to use the instruction RST C2XX.

Program Example:

Ladder diagram: Instruction code: Operation:
MO LD MO Loading in contact A of MO
|_| —— DCNT | C254 | K1000 | pcNT C254 Set value of counter C254 as K1,000
K1000
Mnemonic Functions

Master Control Start / Reset

Operand NO~N7

Explanations:

1. MC is the main-control start instruction. When MC instruction is executed, the execution of
instructions between MC and MCR will not be interrupted. When MC instruction is Off, the actions
of the instructions between MC and MCR are:

Instruction type Explanation

Present value =0

General purpose timer Coil is Off, No action for the contact

Accumulative timer Coil is Off, present value and contact stay intact

Present value =0

Subroutine timer Coil is Off, No action for the contact

Counter Coil is Off, present value and contact stay intact
Qoils dr.iven by OUT All Off
instruction
Devices driven by SET and .
RST instructions Stay intact
All disabled.
The FOR-NEXT nested loop will still execute back and forth for N
Application instructions times.
Instructions between FOR-NEXT will act as the instructions between
MC and MCR.

2. MCR is the main-control end instruction that is placed in the end of the main-control program.
There should not be any contact instructions prior to MCR instruction.

3.  MC-MCR main-control program instructions support the nested program structure (max. 8 layers)
and please use the instruction in the order NO ~ N7.
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Program Example:

Ladder diagram:

X0
——— MC NO
X1
0
x2 T
— ——— MC N1
X3
H— G
4
MCR N1
34
MCR NO
x10 0
——— MmC NO
X11
G
4
MCR NO

Appendix C Use of Basic Instructions | DOP-EXIO Series

Instruction code: Operation:

LD
MC

LD
ouT

LD
MC

LD
ouT

MCR
MCR
LD
MC

LD
ouT

MCR

X0
NO

X1
YO

X2
N1

X3
Y1

N1

NO

X10

NO

X1
Y10

NO

Loading in A contact of X0

Enabling NO common series connection
contact

Loading in A contact of X1

Driving YO coll

Loading in A contact of X2

Enabling N1 common series connection
contact

Loading in A contact of X3

Driving Y1 coll

Disabling N1 common series connection
contact

Disabling NO common series connection
contact

Loading in A contact of X10

Enabling NO common series connection
contact

Loading in A contact of X11

Driving Y10 caoll

Disabling NO common series connection
contact

Mnemonic Functions
Rising-edge Detection Operation
X0~X17 YO~Y17 |MO~M1279| S0~S127 | TO~T127 | C0~C254 | D0O~D599
Operand
v v v v v v

Explanations:

The method of using LDP is the same as using LD, but the actions of the two instructions differ. LDP

saves the current content and store the detected status of rising-edge to the accumulative register.

Program Example:

Ladder diagram:

X1

it

Qo

Instruction code:
LDP
AND
ouT

Revision March, 2008, Doc. Name: 2007PDD23000014

X0
X1
Y1

Operation:

Starting X0 rising-edge detection
Series connecting A contact of X1
Driving Y1 caoll
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Mnemonic Functions

Falling-edge Detection Operation

X0~X17 YO~Y17 |MO~M1279| S0~S127 | TO~T127 | C0~C254 | D0~D599

Operand
v v v v v v -

Explanations:
The method of using LDF is the same as using LD, but the actions of the two instructions differ. LDF
saves the current content and store the detected status of falling-edge to the accumulative register.

Program Example:

Ladder diagram: Instruction code:  Operation:
X0 X1 LDF X0 Starting X0 falling-edge detection
I—NI || @ AND X1 Series connecting A contact of X1
ouT Y1 Driving Y1 caoll
Mnemonic Functions

Riding-edge Series Connection

X0~X17 YO~Y17 |MO~M1279| S0~S127 | T0~T127 | C0~C254 | DO~D599

Operand
v v v v v v -

Explanations:
ANDRP instruction is used in the series connection of the contacts’ rising-edge detection.

Program Example:

Ladder diagram: Instruction code:  Operation:
X0 X1 LD X0 Loading in A contact of X0
|—| 1t @ ANDP X1 X1 rising-edge detection in series
connection
ouT Y1 Driving Y1 coil
Mnemonic Functions

Falling-edge Series Connection

X0~X17 YO~Y17 |MO~M1279| S0~S127 | T0~T127 | C0~C254 | D0O~D599

Operand

v v v v v v -

Explanations:
ANDEF instruction is used in the series connection of the contacts’ falling-edge detection.
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Program Example:

Ladder diagram:
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Instruction code:  Operation:

X0 X1 LD X0 Loading in A contact of X0
|—| 1+ @ ANDF X1 X1 falling-edge detection in series
connection
ouT Y1 Drive Y1 coil
Mnemonic Functions
Rising-edge Parallel Connection
X0~X17 YO~Y17 |MO~M1279| S0~S127 | TO~T127 | C0~C254 | DO~D599
Operand
v v v v v v -

Explanations:

The ORP instructions are used in the parallel connection of the contact’s rising-edge detection.

Program Example:

Ladder diagram:

Instruction code:  Operation:

X0 LD X0 Loading in A contact of X0
i @ ORP X1 X1 rising-edge detection in parallel
‘ LX1 connection
= OUT VY1 Driving Y1 coil
Mnemonic Functions
Falling-edge Parallel Connection
X0~X17 YO~Y17 |MO~M1279| S0~S127 | T0O~T127 | C0~C254 | DO~D599
Operand
v v v v v v -

Explanations:

The OREF instructions are used in the parallel connection of the contact’s falling-edge detection.

Program Example:

Ladder diagram:

T
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G

Instruction code:  Operation:

LD X0 Loading in A contact of X0

ORF X1 X1 falling-edge detection in parallel
connection

ouT Y1 Driving Y1 coil
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Mnemonic Functions

Rising-edge Output

X0~X17 YO~Y17 |M0O~M1279| S0~S127 | TO~T127 | C0O~C254 | D0O~D599
Operand %

Explanations:

When X0 goes from Off to On (rising-edge trigger), PLS instruction will be executed and MO will send

out pulses for once of 1 scan time.

Program Example:
Ladder diagram:

Instruction code:

Operation:

X0 LD X0 Loading in A contact of X0
| PLS MO PLS MO MO rising-edge output
M
IO SET o LD MO Loading in contact A of MO
SET Y0 YO latched (On)
Timing Diagram:
X0__[ ] [ 1
MO |'| 1 scan time |‘|
Yo__|
Mnemonic Functions
Falling-edge Output
X0~X17 YO0~Y17 |M0O~M1279| S0~S127 | TO~T127 | C0~C254 | DO~D599
Operand %

Explanations:

When X0 goes from On to Off (falling-edge trigger), PLF instruction will be executed and MO will send

out pulses for once of 1 scan time.

Program Example:
Ladder diagram:

X0 LD
F——"" PLF MO PLF
MO LD
F——— SET YO SET
C-12

Instruction code:

X0
MO0
MO
YO

Operation:

Loading in A contact of X0
MO falling-edge output
Loading in contact A of MO
YO0 latched (On)
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Timing Diagram:

Xo_ ] 1
MO |—| 1 scan time |-|_

yo___ |
Mnemonic Functions
Program End
Operand None

Explanations:
END instruction has to be placed in the end of a ladder diagram or instruction program. DOP-EXIO
series will start to scan from address 0 to END instruction and return to address 0 to restart the scan.

Program Example:

Ladder diagram: Instruction code:  Operation:
X0 X1 LD X0 Loading in B contact of X0
{1 @ AND X1 Series connecting A contact of X1
ouT Y1 Driving Y1 coil
END END Program end
Mnemonic Functions

No Operation

Operand None

Explanations:

NOP instruction does not conduct any operations in the program; therefore, after the execution of NOP,
the existing logical operation result will be kept. If the user wants to delete a certain instruction without
altering the length of the program, the user can use NOP instruction. If the user wants to delete a
certain instruction temporarily, the user can also use NOP instruction.

Program Example:

Ladder diagram: Instruction code:  Operation:
NOP instruction will be LD X0 Loading in B contact of X0
omitted in the ladder diagram .
NOP No operation
X0 / ouT Y1 Driving Y1 coil

GO
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Mnemonic

Functions

Inverting Operation

Operand

None

Explanations:

The logical operation result before INV instruction will be inverted and stored in the accumulative

register.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 LD X0 Loading in A contact of X0
I_H > < > INV Inverting the operation result
OuUT Y1 Driving Y1 coil
Mnemonic Functions
Pointer
Operand PO~P63

Explanations:

Pointer P is used in 00 CJ and 01 CALL instructions. The use of P does not need to start from No. O,

and the No. of P cannot be repeated; otherwise, unexpected errors may occur.

Program Example:

Ladder diagram:

Instruction code:

Operation:

X0 LD X0 Loading in A contact of X0
i _ cJ P10 CJ P10 From instruction CJ to P10
X1 @ :
p1ofA——C Y1 P10 Pointer P10
LD X1 Loading in A contact of X1
OuUT Y1 Driving Y1 coil
Mnemonic Functions
Step Transition Ladder Start Command
X0~X17 YO~Y17 |MO~M1279| S0~S127 | T0O~T127 | C0~C254 | D0O~D599
Operand

v

Explanations:

STL Sn constructs a step. When STL instruction appears in the program, the program will enter a step

ladder diagram status controlled by steps. The initial status has to start from SO ~ S9. RET instruction

C-14
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indicates the end of a step ladder diagram starting from SO ~ S9 and the bus returns to a normal ladder
diagram instruction. The No. of S cannot be repeated.

Mnemonic Functions

Step Transition Ladder Return Command

Operand None

Explanations:
RET indicates the end of a step. There has to be a RET instruction in the end of a series of steps. One
EXIO program can be written in maximum 10 steps (SO ~ S9) and every step should end with a RET.

Program Example:
Ladder diagram:

M1002

— | ZRST | SO S127
SET S0

SO0 XO

—S$>— ——— SET S20

S20

B——Go

— — SET S30
S30

G
— —— SET S40

S40
G

RET

END
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Appendix D Use of Application Instructions

B Format of an application instruction:

© @ O (@

v

Mnemonic Operaneds Function
D| 8D (82 (D> |Compare

@ \> Bit Devices Word Devices 16-hit instruction (7 Steps) <€— @
@ K[ [ M S| K| H Ky |knMkns| T | C | D | E | F | i Continuous
execution
=1 L O - - O A I - O G O
32-bitinstruction (13 Steps) <€— @
A9 > Ao e | ok | A |k | e | | o | k| k| Continous
b T I M DCMP | e cution

¢ Flags: Mone<€— @

@ —> +  DMote:

1. IfSy and Sz are uzed in device F, anly 168-bit instruction is applicable.

2. Cperand O occupies 3 consecutive devices,

Mnemonic of an application instruction.

ORS

Indication of if there is a 16-bit or 32-bit instruction. If there is a 32-bit instruction, the column will
be marked with “D”.

Operands

Function of the application instruction

Steps occupied by the 16-bit execution instruction

Steps occupied by the 32-bit execution instruction

Related flags for the application instruction

Column marked with * and in grey refers to E, F index register modification is applicable.

Note

Column marked with * is the device applicable for the operand

_"n
=/

Device name

®)

Device type
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Mnemonic Operands Function

) Conditional Jump

Bit Devices Word Devices 16-bit instruction (3 Steps)
X Y M S K H [KnX|[KnY [KnM[KnS| T (¢} D E F cJ Continuous
execution
* Note:

32-bit instruction
1. Operand S can designate P.

2. P can be modified by index register E, F.
® Flags: None

Operands:

C: The destination pointer of conditional jump

Explanations:

1.

When the user does not wish a particular part of DOP-EXIO program in order to shorten the scan
time and execute dual outputs, CJ instruction or CJP instruction can be adopted.

When the program designated by pointer P is prior to CJ instruction, WDT timeout will occur and
DOP-EXIO will stop running. Please use it carefully.

CJ instruction can designate the same pointer P repeatedly. However, CJ and CALL cannot
designate the same pointer P; otherwise an error will occur.

Program Example 1:

1.

When X0 = On, the program automatically jumps from address 0 to N (the designated label P1)
and keeps its execution. The addresses between 0 and N will not be executed.

When X0 = Off, as an ordinary program, the program keeps on executing from address 0. CJ
instruction will not be executed at this time.

(CJinstruction) P

0 | | cJ P1

4

L Lx
=5 =%

P1 N Y2

GO
G2

Program Example 2:

1.

D-2

CJ instruction can be used in the following 5 conditions between MC and MCR instructions.
a) Without MC ~ MCR.

b) From without MC to within MC. Valid in the loop P1 as shown in the figure below.
c) Inthe same level N, inside of MC~MCR.

d) From within MC to without MCR.

e) Jumping from this MC ~ MCR to another MC ~ MCR

Revision March, 2008, Doc. Name: 2007PDD23000014




Appendix D Use of Application Instructions | DOP-EXIO Series

2. When CJ instruction is used between MC and MCR, it can only be applied without MC ~ MCR or
in the same N layer of MC ~ MCR. Jumping from this MC ~ MCR to another MC ~ MCR will result
in errors, i.e. a) and c) as stated above can ensure correct actions; others will cause errors.

X0
| | MC NO
X2
| | cJ PO
X3
|| cJ P1
X1
| | MC N1 O O
M1000
P1 1 @
MCR N1
M1000
ST
MCR NO

Program Example 3:
1. The status of each device when executing CJ instruction:

>  The method of using this CJ instruction is similar to the method of using goto instruction of
C-language. When executing CJ instruction, the status of each device will not be changed.

> When the timers are driven and encounter the execution of CJ instruction, the timing will
resume. After the timing target is reached, the output contact of the timer will be On.

>  The counter will stop counting (This is because the counter is activated to count via the

software).

> All the instructions which have encounterd the execution of CJ instruction will not be

activated.
2. Y1is a dual output. When MO = Off, Y1 is controlled by M1. When MO = On, Y1 is controlled by

M12.
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PO

P63

MO
—{—— cJ PO
M1
GO
M2
— (20
M17
— — cJ PO
M3
G
M4
—f f——— TMR TO K10
M5
— —— RST | T127
M6
—] f———— TMR | T127 | K1000
M7
— —— RST Co
M10
— ——— CNT CO K20
M11
— ——— ™mov K3 DO
MO
—/— cCJ P63
M12
AT
M13
l RST T127
RST Co
RST DO
END
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Mnemonic

CALL )

Operands

Function

Call Subroutine

Bit Devices

Word Devices

X

Y| M| S| K| H [KnX

KnY

KnM

KnS

T

1.
2.

* Note:

Operand S can designate P.

P can be modified by index register E, F.

16-bit instruction (3 Steps)

Continuous
execution

CALL

32-bit instruction

® Flags: None

Operands:

. The pointer of call subroutine.

Explanations:
1.  Edit the subroutine designated by the pointer after FEND instruction.

2.  The number of pointer P, when used by CALL, cannot be the same as the number designated by

CJ

instruction.

3. Ifonly CALL instruction is in use, it can call subroutines of the same pointer number with no limit

on times.

4. Subroutine can be nested for 5 levels including the initial CALL instruction. (If entering the sixth

level, the subroutine won'’t be executed.)
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Mnemonic Operands Function
SRET None Subroutine Return
Bit Devices Word Devices 16-bit instruction (1 Step)
X|Y | M S K | H |KnX|KnY |KnM|KnS| T cC | D E F Continuous
SRET : - -
execution
* Note:

32-bit instruction

1. No operand.

2. No contact to drive the instruction is required.
® Flags: None

Explanations:

1. This instruction denotes the end of the subroutine program.

2. The subroutine will return to main program by SRET after the termination of subroutine and
execute the sequence program located at the next step to the CALL instruction.

Program Example 1:
When X0 = On, CALL instruction is executed and the program jumps to the subroutine designated by
P2. When SRET instruction is executed, the program returns to address 24 and continues its

execution.
x© g a

20 | CALL P2 | call subroutine P***
X1

24 0 @

FEND

P2— | D @ } Subroutine P2
L

SRET | subroutine return

Program Example 2:

1. When X10 goes from Off to On, its rising-edge trigger executes CALL P10 instruction and the
program jumps to the subroutine designated by P10.

2. When X11 is On, CALL P11 is executed and the program jumps to the subroutine designated by

P11.

3. When X12is On, CALL P12 is executed and the program jumps to the subroutine designated by
P12.

4. When X13 is On, CALL P13 is executed and the program jumps to the subroutine designated by
P13.
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When X14 is On, CALL P14 is executed and the program jumps to the subroutine designated by

P14. When SRET is executed, the program returns to the previous P** subroutine and continues

its execution.

After SRET instruction is executed in P10 subroutine, returning to the main program.

X0
— | INC DO
X10
—4—— CcALL | P10
X0
I INC D1
FEND
X2
—/} INC D10
X11
— | CALL P11
X2
—/ INC D11
SRET
X2
—/} INC D20
X12
— ——— CALL | P12
X2
I INC D21
SRET

\

Main
Program

> subroutine

> subroutine

Revision March, 2008, Doc. Name: 2007PDD23000014

P12

P13

P14

X2
— INC D30
X13
— ——— CcALL | P13
X2
A INC D31
SRET
X2
—/ INC D40
X14
— — CALL P14
X2
—A INC D41
SRET
X2
—/ INC D50

6

SRET

END

\

> subroutine

> subroutine

> subroutine
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Mnemonic Operands Function
m None The End of The Main Program (First End)
Bit Devices Word Devices 16-bit instruction (1 Step)
X|Y|M]|s H [KnX|KnY|KnM|KnS| T | C | D | E | F | [cgyp Continuous i
execution

Note:

1. No operand.

2. No contact to drive the instruction is required.

32-bit instruction

® Flags: None

Explanations:

1.

D-8

This instruction denotes the end of the main program. It has the same function as that of END

instruction when being executed by DOP-EXIO series.
CALL must be written after FEND instruction and add SRET instruction in the end of its
subroutine. Interruption program has to be written after FEND instruction and IRET must be

added in the end of the service program.

If several FEND instructions are in use, place the subroutine and interruption service programs
between the final FEND and END instruction.
After CALL instruction is executed, executing FEND before SRET will result in errors in the

program.

After FOR instruction is executed, executing FEND before NEXT will result in errors in the

program.

Revision March, 2008, Doc. Name: 2007PDD23000014




Appendix D Use of Application Instructions | DOP-EXIO Series

CJ Instruction Program Flow:

The program flow >

when X0=off, 0 El
X1=off :

+ The program flow when X=0n
and the program jumps to PO.

' main
program '
X0 .

I cJ PO N
X1 '
: CALL P63 ,

main
program

DI

FEND

main
PO program l '

FEND |  T--- :

CALL instruction

P63 subroutine

SRET

1301 Interrup_tion
subroutine

IRET

END
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CALL Instruction Program Flow:

<
-

El

The program flow

when X0=0ff,

main X1=0n.

program

CJ PO

CALL P63 S

main :
program

DI

FEND A PR :

main
program

FEND

CALL instruction

subroutine l

srReT | 0 %---- :

Interruption
subroutine

IRET

The program flow . ’
when X0=off, : 0
X1=off :
X0
[ |
1
X1
[ |
1
Y
PO
P63
1301
D-10

END
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Mnemonic Operands Function
| FOR | > Start of a FOR-NEXT Loop
Bit Devices Word Devices 16-bit instruction (3 Steps)
X Y M S K H [KnX[KnY [KnM|KnS| T C D E F FOR Continuous } }
execution
S k[ ok |k |k ok |k | ok | ok | x| k| X
32-bit instruction
* Note:

1. No contact to drive the instruction is required.
® Flags: None

Operands:

C: The number of repeated nested loops

Mnemonic Operands Function
NEXT None End of a FOR-NEXT Loop
Bit Devices Word Devices 16-bit instruction (1 Step)

X Y M S K H [KnX|[KnY [KnM[KnS| T C D E F Continuous
NEXT .
execution

* Note: . .
32-bit instruction

1. No operand.

2. No contact to drive the instruction is required.

* Flags: None

Explanations:

1.  FOR instruction indicates FOR ~ NEXT loops executing back and forth N times before escaping
for the next execution.
N = K1 ~ K32,767. N is regarded as K1 when N < 1.
When FOR~NEXT loops are not executed, the user can use the CJ instruction to escape the
loops.

4.  Error will occur when
a) NEXT instruction is before FOR instruction.
b) FOR instruction exists but NEXT instruction does not exist.
c) There is NEXT instruction after FEND or END instruction.
d) The number of instructions between FOR ~ NEXT differs.

5.  FOR~NEXT loops can be nested for maximum five levels. Be careful that if there are too many
loops, the increased PLC scan time may cause timeout of watchdog timer and error. Users can
use WDT instruction to modify this problem.

Program Example 1:

After program A has been executed for 3 times, it will resume its execution after NEXT instruction.
Program B will be executed for 4 times whenever program A is executed once. Therefore, program B
will be executed 3 x 4 = 12 times in total.
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U Fy
FOR K3
J:L —_
FOR K4
JJ B A
NEXT
0
NEXT v
J:L Y

Program Example 2:
When X7 = Off, DOP-EXIO series will execute the program between FOR ~ NEXT. When X7 = On, CJ
instruction jumps to P6 and avoids executing the programs between FOR ~ NEXT.

X7
| | cJ P6
MO
/ MOV KO DO
FOR K3
MO
—/ MOV DO D1
INC DO
MEXT
X10
P6 — | Y10

Program Example 3:

When the programs between FOR ~ NEXT are not to be executed, the user can adopt CJ instruction
for a jumping. When the most inner FOR ~ NEXT loop is in the status of X1 = On, CJ instruction
executes jumping to PO and skips the execution on PO.
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X0
—/ TMR TO K10
FOR |K4X100
X0
A INC DO
FOR K2
X0
A INC D1
FOR K3
X0
7 INC D2
FOR K4
X0
A WDT
INC D3
X1
| | cJ PO
FOR K5
X0
A INC D4
NEXT
PO NEXT
NEXT
NEXT
NEXT
END
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Mnemonic Operands Function
CMP Dl Go G2 O |Compare
Bit Devices Word Devices 16-bit instruction (7 Steps)
XY | M]|S K | H |KnX|KnY |[KnM{KnS| T F CMP Continuous
execution
S4 SO I S S S R S
32-bit instruction (13 Steps)
Sz ol I il bcmp  Continuous
D * | ok | sk execution
® Flags: None
* Note:
1. If Sy and S; are used in device F, only 16-bit instruction is applicable.
2. Operand D occupies 3 consecutive devices.
Operands:

So. Comparison Value 1 2. Comparison Value 2 D@. Comparison result

Explanations:

1.
2.

The contents in §; and S, are compared and the result will be stored in D.

The two comparison values are compared algebraically and the two values are signed binary

values. When b15 = 1 in 16-bit instruction or b31 = 1 in 32-bit instruction, the comparison will

regard the value as negative binary values.

Program Example:

1.
2.

4.

D-14

Designate device Y0, and operand D automatically occupies YO, Y1, and Y2.
When X10 = On, CMP instruction will be executed and one of YO, Y1, and Y2 will be On. When
X10 = Off, CMP instruction will not be executed and YO, Y1, and Y2 remain their status before

X10 = Off.

If the user needs to obtain a comparison result with = <, and #, make a series parallel connection
between YO ~ Y2.

X10
| |

CMP

K10

D10

YO

YO
— — 1fK10>D10, YO=0On

Y1
— }— 1fK10=D10,Y1=0n

Y2
| — 1fK10<D10, Y2= On

To clear the comparison result, use RST or ZRST instruction.

Revision March, 2008, Doc. Name: 2007PDD23000014




Appendix D Use of Application Instructions | DOP-EXIO Series

X10 | X10
% RST MO | A
RST M1
RST M2
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Mnemonic Operands Function
ZCP S G2 & B>|Zone Compare
Bit Devices Word Devices 16-bit instruction (9 Steps)
X Y M S K H |KnX|KnY |KnM|KnS| T C D E F ZCP Continuous
execution
Si x| ok Xl ok [ k| k| ok
32-bit instruction (17 Steps)
S ol i Rl ol Bol Bol o Continuous
DzCP )
S X | ok * x| k| k| k| x execution
D * | x| % ® Flags: None
* Note:
1. IfS4, Sy and S are used in device F, only 16-bit instruction is
applicable.
2. The content in S4 should be smaller than the content in S,.
3. Operand D occupies 3 consecutive devices.

Operands:

(SD: Lower bound of zone comparison S2. Upper bound of zone comparison

>} Comparison value D:. Comparison result

Explanations:

1.
2.
3.

S is compared with its S84, S, and the result is stored in D.

When S, > S,, the instruction performs comparison by using S; as the lower/upper bound.

The two comparison values are compared algebraically and the two values are signed binary

values. When b15 = 1 in 16-bit instruction or b31 = 1 in 32-bit instruction, the comparison will

regard the value as negative binary values.

Program Example:

1.
2.

3.

Designate device MO, and operand D automatically occupies MO, M1 and M2.
When X0 = On, ZCP instruction will be executed and one of MO, M1, and M2 will be On. When X0
= Off, ZCP instruction will not be executed and MO, M1, and M2 remain their status before X0 =

Off.

ZCP K10 K100 C10 MO

MO
— — 1fC10<K10, M0 =On

M1
—| — 1fK10<C10 £K100, M1 =0n

M2
| |— 1fC10>K100, M2=0n

To clear the comparison result, use RST or ZRST instruction.

D-16

Revision March, 2008, Doc. Name: 2007PDD23000014




Appendix D Use of Application Instructions | DOP-EXIO Series

X0 | X0
—/ RST MO | % ZRST MO M2
RST M1
RST M2
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Mnemonic Operands Function
MOV D eSO D Move
Bit Devices Word Devices 16-bit instruction (5 Steps)

XY | M|S|K|H|KXKY|KnM[KnS| T | C | D | E | F MOV Continuous

execution

k| ok [ ok |k | k| ok |k

32-bit instruction (9 Steps)
Continuous

* | ok | ok | x

DMOV

execution

* Note:
® Flags: None

1. If S, and D are used in device F, only 16-bit instruction is applicable.

Operands:
©: Source of data ®: Destination of data

Explanations:

1. When this instruction is executed, the content of S will be moved directly to D. When this
instruction is not executed, the content of D remains unchanged.

2. If the operation result refers to a 32-bit output, (i.e. application instruction MUL and so on), and
the user needs to move the present value in the 32-bit high-speed counter, DMOV instruction has

to be adopted.

Program Example:
1. MOV instruction has to be adopted in the moving of 16-bit data.
a) When X0 = Off, the content in D10 will remain unchanged. If X0 = On, the value K10 will be
moved to D10 data register.
b) When X1 = Off, the content in D10 will remain unchanged. If X1 = On, the present value TO
will be moved to D10 data register.
2. DMOV instruction has to be adopted in the moving of 32-bit data.
When X2 = Off, the content in (D31, D30) and (D41, D40) will remain unchanged. If X2 = On, the
present value of (D21, D20) will be sent to (D31, D30) data register. Meanwhile, the present
value of C235 will be moved to (D41, D40) data register.

X0

| | MOV K10 DO
X1

— | MOV TO D10
X2

— | DMOV | D20 D30

DMOV | €235 D40
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3. Move bit data:
When the program is driven, the data of X10~X13 is moved to the Y10~Y13. Please refer to the
figure below. The left program has the same function as the right.

M1000 X10
F—— MoV K1X10 | K1Y10 ﬂ]ﬁ> - m

X1
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Mnemonic Operands Function
CML D eSO D Compliment
Bit Devices Word Devices 16-bit instruction (5 Steps)

X Y M S K H [KnX|{KnY|KnM|KnS| T (¢} D E F CML Continuous
execution

k| ok [k | k| ok | k| X
32-bit instruction (9 Steps)

ol Ball Boll o Continuous

DCML )
execution

* Note:
® Flags: None

1. If S, and D are used in device F, only 16-bit instruction is applicable.

Operands:
©: Source of data ®: Destination device

Explanations:
1. This instruction can be used for phase-reversed output.
2. Reverse the phase (0—1, 1—0) of all the contents in S and send the contents to D. Given that the

content is a constant K, K will be automatically converted into a BIN value.

Program Example 1:
1. When the user wants to perform the phase-reversed output operation, please use this instruction.
2. When X10 = On, b0 ~ b3 in D1 will be phase-reversed and send to YO ~ Y3.

X10
F——— cMmL D1 K1Y0
b 15 bs bz b1 bo
D11 lof1fJofl1]Jofl1fol1lTol1lof1fol1]o0]
t_ symbol bit (0=positive, 1=negative) ]
O R N N R S R A T S A T N o
T — — N\ -
No data Sending the phase-reversed data

Program Example 2:
The loop below can also adopt CML instruction (see the right side program of the figure below).
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X001
/ G
X002
/ (v
G
M3
/I | MI1 I000

| i CML K1X0 [ K1MO

X000 . Normally on contact

X001

X002 :
X003
PG
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Mnemonic Operands Function
BMOV Dl & (M (n» |Block Move
Bit Devices Word Devices 16-bit instruction (7 Steps)

X Y M S K H |KnX|KnY |KnM|KnS| T C D E F BMOV Contlnyous
execution

* | x| ok | k| x
* | ok | ok | x

32-bit instruction

n * | *x

® Flags: None
* Note:

1. Rangeofn:1~512

Operands:
©: Start of source devices ®: Start of destination devices ~(D: Number of data to be moved

Explanations:

The contents in n registers starting from the device designated by S will be moved to n registers
starting from the device designated by D. If n exceeds the actual number of available source devices,
only the devices that fall within the valid range will be used.

Program Example 1:
When X10 = On, the contents in registers DO ~ D3 will be moved to the 4 registers D20 ~ D23.

X10
I || BMOV | DO D20 K4 DO |[—» | D20
—>
D1 D21 n=d
D2 |—” | D22
D3 |—» | D23

Program Example 2:
Assume the bit devices KnX, KnY, KnM and KnS are designated for moving, the number of digits of S
and D has to be the same, i.e. their n has to be the same.
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| M1000

K3

| || BMOV | K1MO | K1YO

Program Example 3:

MO |—» | YO
M1 |— | Y1

M2 [—> | Y2

M3 [—» | Y3
M4 |—> | Y4
M5 [— | Y5
M6 |~ | Y6
M7 |— | Y7
M8 |[—» [ Y10
MO |—> | Y11
M10 |— > | Y12
M11 [— | Y13

n=3

To avoid coincidence of the device numbers to be moved designated by the two operands and cause

confusion, please be aware of the arrangement on the designated device numbers.

1. When S > D, the instruction is processed following the order ®—@—®

X10

X11

O
— BMOV | D20 D19 K3 D20 N D19
D21 ©; D20
D22 » D21
2.  When S < D, the instruction is processed following the order ®—-@—0
D10 ON D11
—— BMOV | D10 D11 K3 >
D11 ®= D12
D12 » D13
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Mnemonic Operands Function
FMOV D| & M () |Fill Move
Bit Devices Word Devices 16-bit instruction (7 Steps)
X Y M S K H |KnX|KnY |KnM|KnS| T C D E F EMOV Contlngous
execution
S Kok |k |k | k| k| k[ k| k| k| Xk
32-bit instruction (13 Steps)
D X | ok | k| ok ,
DEMOV Contlngous
n * | ok execution
® Flags: None
* Note:

1. If Sis used in device F, only 16-bit instruction is applicable.

2. Range of n: 1~ 512

Operands:

©: Source of data ®: Destination of data (: Number of data to be moved

Explanations:

The contents in n registers starting from the device designated by S will be moved to n registers
starting from the device designated by D. If n exceeds the actual number of available source devices,
only the devices that fall within the valid range will be used.

Program Example:
When X10 = On, K10 will be moved to the 5 consecutive registers starting from D10.

| X10
| || FMOV | K10 D10 K5
K10 K10 —» D10
— K10 — D11
L K10 — D12 n=5
— K10 — D13
— K10 —> D14
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Mnemonic Operands Function
XCH D Exchange
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S H [KnX|{KnY|KnM|KnS| T F Continuous
XCH .
execution
D, ko[ ok | k| ok
32-bit instruction (9 Steps)
D, X | k| k| ok .
DXCH Contlnyous
execution
* Note:

1.

If D4 and D, are used in device F, only 16-bit instruction is applicable.

® Flags: None

Operands:

@2: Data to be exchanged 1

Explanations:
The contents in the devices designated by D, and D, will exchange.

Program Example 1:

@2: pata to be exchanged 2

When X0 = Off—=0n, the contents in D20 and D40 exchange with each other.

Program Example 2:

X
o

XCHP| D20

D40

Before After
execution execution
D20 | 120 ||]|::> 40 D20
D40 | 40 120 | D40

When X0 = Off — On, the contents in D100 and D200 exchange with each other.

X0

DXCHP| D100

D200
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Before After
execution execution
D100 [ 9 | I : [ 8 | D100
D101 20 40 | D101
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Mnemonic Operands Function
BCD D SO D Binary Coded Decimal
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S H [KnX[KnY [KnM|KnS| T F Continuous
BCD .
execution
B S R S R S R S
32-bit instruction (9 Steps)
il o Continuous
DBCD .
execution

* Note:

1. If S and D are used in device F, only 16-bit instruction is applicable.

® Flags: M1067 (Calculation error)
M1068 (Calculation error locked)

Operands:
®: Source of data

Explanations:

®: Conversion result

1.  The contentin S (BIN value) is converted into BCD value and stored in D.
2. As a 16-bit instruction, when the conversion result exceeds the range of 0 ~ 9,999, M1067 and

M1068 will be On.

3. As a 32-bit instruction, when the conversion result exceeds the range of 0 ~ 99,999,999, M1067
and M1068 will be On.

4. The four arithmetic operations and applications in DOP-EXIO series and the execution of INC and
DEC instructions are performed in BIN format. Therefore, if the user needs to see the decimal
value display, simply use this instruction to convert the BIN value into BCD value.

Program Example:

When X0 = On, the binary value of D10 will be converted into BCD value, and the 1s digit of the
conversion result will be stored in K1YO0 (YO ~ Y3, the 4 bit devices).

D-26

X0
—— BCD

D10

K1YO0
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Mnemonic Operands Function

BT oo -

Bit Devices Word Devices 16-bit instruction (5 Steps)
XY | M]|S K H [KnX|KnY |KnM|KnS| T C D E F BIN Continuous
execution
S X | k| k| k| K
32-bit instruction (9 Steps)
D il I I Continuous
DBIN )
execution
* Note:
) ) o o ) ® Flags: M1067 (Calculation error)
1. If S and D are used in device F, only 16-bit instruction is applicable.
M1068 (Calculation error locked)
Operands:

. Source of data ®: Conversion result

Explanations:

1.
2.
3.

The content in S (BCD value) is converted into BIN value and stored in D.

Valid range of S : BCD (0 ~ 9,999), DBCD (0 ~ 99,999,999)

Provided the content in S is not a BCD value (in hex and any one of its digits does not fall in the
range of 0 ~ 9), an operation error will occur, and M1067 and M1068 will be On.

Constant K and H will automatically be converted into BIN format. Thus, they do not need to adopt
this instruction.

Program Example:
When X0 = On, the BCD value of K1MO will be converted to BIN value and stored in D10.

X0
—— BIN K1MO D10

Remarks:

Explanations on BCD and BIN instructions:

1.

When DOP-EXIO series needs to read an external DIP switch in BCD format, BIN instruction has
to be first adopted to convert the read data into BIN value and store the data in DOP-EXIO series.
When DOP-EXIO series needs to display its stored data by a 7-segment display in BCD format,
BCD instruction has to be first adopted to convert the data into BCD value and send the data to
the 7-segment display.

When X0 = On, the BCD value of K4XO0 is converted into BIN value and sent it to D100. The BIN
value of D100 will then be converted into BCD value and sent to K4Y20.
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| | BIN Kaxo | D100

BCD D100 | K4Y20

61 61 40 o | 4-digit DIP switch in BCD format

8 18 18 1 8|1

[x17 X0
4-digit BCD value

Using BIN instruction to store
the BIN value into D100

v

Using BCD instruction to convert the
content in D100 into a 4-digit BCD value.

Y37 Y20]

YYYY VYV VY vevy

E E L! E 4-digit 7-segment display in BCD format
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Mnemonic Operands Function
BTl & o o
Bit Devices Word Devices 16-bit instruction (7 Steps)
X Y | M S K H |KnX|KnY |KnM|KnS| T C D E F ADD Continuous
execution
Sy * | k| ok X | k| k| k| X
32-bit instruction (13 Steps)
S (o[ k| ok [k |k |k | k| k| k| k| X Continuous
DADD )
D * | >k k| k| k| k| ok execution
® Flags: M1020 (Zero flag)
* Note:

. . . L M1021 (Barrow flag)
1. IfS4, Sz and D are used in device F, only 16-bit instruction is

applicable. M1022 (Carry flag)

Operands:

®: Summand ®:Addend ®: Sum

Explanations:

1. This instruction adds S;and S, in BIN format and store the result in D.

2. The highest bit is symbolic bit O (+) and 1 (-), which is suitable for algebraic addition, e.g. 3 + (-9) =
-6.

3. Flag changes in binary addition
In 16-bit BIN addition,

a) If the operation result 0, zero flag M1020 = On.
-32,768, borrow flag M1021 = On.

32,767, carry flag M1022 = On.

b) If the operation result

VoA

c) If the operation result
In 32-bit BIN addition,

a) If the operation result 0, zero flag M1020 = On.
-2,147,483,648, borrow flag M1021 = On.

2,147,483,647, carry flag M1022 = On.

b) If the operation result

AVARWAN

c) If the operation result

Program Example 1:
In 16-bit BIN addition:
When X0 = On, the content in DO will plus the content in D10 and the sum will be stored in D20.
7
| 11 ADD DO D10 D20

Program Example 2:

In 32-bit BIN addition:

When X0 = On, the content in (D31, D30) will plus the content in (D41, D40) and the sum will be stored
in (D51, D50). D30, D40 and D50 are low 16-bit data; D31, D41 and D51 are high 16-bit data.
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10
| DADD D30 D40 D50

4 X

(D31, D30) + (D41, D40) = (D51, D50)

Remarks:
Flags and the positive/negative sign of the values:

16-bit : Zero flag Zero flag Zero flag

Yo i)
o
-2, -1, 0, -32,768 <—— -1, 0, 1 —> 32,767, 0, 1, 2

~x < RIS G2

The highest bit of The highest bit of

Borrow fla
d the data = 1 (negative) the data = 0 (positive)

Carry flag

32-bit : Zero flag Zero flag Zero flag

a o >

2. -1, 0. -2,147,483,648 <«— -1, 0. 1 —> 2,147,483,647, 0. 1. 2
X QY U (6%

The highest bit of The highest bit of

Borrow fla
g the data =1 (negative) the data = 0 (positive)

Carry flag
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Mnemonic Operands Function
BTl ©© o s
Bit Devices Word Devices 16-bit instruction (7 Steps)
X Y M S K H |KnX{KnY|KnM|KnS| T (¢} D E F SUB Continuous
execution
Sy k| k| ok X | k| k| k| Xk
32-bit instruction (13 Steps)
S, K|k [ k| k[ k| k[ k| k[ k| k| kK Conti
DSUB ontlnyous
D % k| k| k| k| ok execution
® Flags: M1020 (Zero flag)
* Note:

. . . L M1021 (Barrow flag)
1. IfS4, Sz and D are used in device F, only 16-bit instruction is

M1022 (Carry flag)

applicable.

Operands:
®: Minuend @: Subtrahend ®: Remainder

Explanations:
1. This instruction subtracts S; and S, in BIN format and stores the result in D.
2. The highest bit is symbolic bit 0 (+) and 1 (), which is suitable for algebraic subtraction.
3. Flag changes in binary subtraction
In 16-bit instruction:
a) If the operation result = 0, zero flag M1020 = On.
b) If the operation result < -32,768, borrow flag M1021 = On.
c) If the operation result > 32,767, carry flag M1022 = On.
In 32-bit instruction:
a) If the operation result = 0, zero flag M1020 = On.
b) If the operation result < -2,147,483,648, borrow flag M1021 = On.
c) If the operation result > 2,147,483,647, carry flag M1022 = On.
4. For flag operations of SUB instruction and the positive/negative sign of the value, see the
explanations in ADD instruction on the previous page.

Program Example 1:

In 16-bit BIN subtraction:

When X0 = On, the content in DO will minus the content in D10 and the remainder will be stored in D20.
L7
| 1 SUB DO D10 D20

Program Example 2:

In 32-bit BIN subtraction:

When X10 = On, the content in (D31, D30) will minus the content in (D41, D40) and the remainder will
be stored in (D51, D50). D30, D40 and D50 are low 16-bit data; D31, D41 and D51 are high 16-bit
data.
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D-32

| X10
| | | DSUB

D30

D40

D50

(D31, D30) — (D41, D40) = (D51, D50)

Revision March, 2008, Doc. Name: 2007PDD23000014



Appendix D Use of Application Instructions | DOP-EXIO Series

Mnemonic Operands Function
MUL D| v S (O |Multiplication
Bit Devices Word Devices 16-bit instruction (7 Steps)
X Y M S K H [KnX|[KnY [KnM[KnS| T (¢} D E F MUL Continuous
execution
S X | ok |k X |k | k| Xk
32-bit instruction (13 Steps)
S, (ol ok k| k| k| k| ok | k| k| ok Conti
DMUL ontlnyous
D X |k X | k| k| ok execution
® Flags: None
* Note:

1. If Sy and S; are used in device F, only 16-bit instruction is applicable.

2. If Dis used in device E, only 16-bit instruction is applicable.

Operands:
SD: Multiplicand  S2: Multiplicator > Product

Explanations:

1. This instruction multiplies S4 by S, in BIN format and stores the result in D. Be careful with the
positive/negative signs of S4, S, and D when doing 16-bit and 32-bit operations.

2. In 16-bit BIN multiplication,

b15 is a symbol bit b15is a symbol bit b31 is a symbol bit (b15 of D+1)

Symbol bit = 0 refers to a positive value.
Symbol bit = 1 refers to a negative value.

When D serves as a bit device, it can designate K1 ~ K8 and construct a 32-bit result.
3. 32-bit BIN multiplication,

Go+1 Go Go+1 &2 @3 @+2 @+ @
————— ——l—— —l— T — Y ———
b31..b16 b15..b00 b31..b16 b15..b00 b63. b48 b47.b32 b31.b16 b15. b00
I | x| | = | |
b31 is a symbol bit b31 is a symbol bit b63 is a symbol bit (b15 of D+3)

Symbol bit = 0 refers to a positive value.
Symbol bit = 1 refers to a negative value.

When D serves as a bit device, it can designate K1 ~ K8 and construct a 32-bit result, but only
stores low 32-bit data.
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Program Example 1:

The 16-bit DO is multiplied by the 16-bit D10 and stores the result in a 32-bit data(D21, D20). The
higher 16-bit data is stored in D21 and the lower 16-bit data is stored in D20. On/Off of the most left bit
indicates the positive/negative status of the result value.

X0
| MUL DO D10 D20

MUL DO D10 K8MO

Program Example 2:
The 32-bit (D1, DO) is multiplied by the 32-bit (D11, D10) and stores the result in a 64-bit data (D23,
D22, D21, D20). On/Off of the most left bit indicates the positive/negative status of the result value.

X0
I—H DMUL DO D10 D20

DMUL DO D10 K8Y0
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Mnemonic Operands Function
DIV D| Sv (S (B |Division
Bit Devices Word Devices 16-bit instruction (7 Steps)
X|Y | M S K | H [KnX[KnY|KnM|KnS| T cC | D E F DIV Continuous
execution
Sy * X | k| k| ok
32-bit instruction (13 Steps)
S X[ k| ok |k | k| k| k| ok Conti
DDIV ontlnyous
D S X | k| k| ok execution
® Flags: None
* Note:
1. If Sy and S; are used in device F, only 16-bit instruction is applicable.
2. If Dis used in device E, only 16-bit instruction is applicable.
Operands:

®: Dividend ®: Divisor ®: Quotient and remainder

Explanations:

1.

This instruction divides S; and S, in BIN format and stores the result in D. Be careful with the
positive/negative signs of 84, S, and D when doing 16-bit and 32-bit operations.

This instruction will not be executed when the divisor is O.

In 16-bit BIN division,

Quotient Remainder
€D) @ @ +1
b15..c. b00 b15............. b00 b15............. b00 b15............. b00

When D serves as a bit device, it can designate K1 ~ K8 and construct a 32-bit result, and

bringing forth the quotient and remainder.
In 32-bit BIN division,
Quotient Remainder
Go+1 Gv G+ G @+ @ @+3@)+2
b15...600 b15...b00  b15...b00b15...b00  b15...b00 b15...b00 b15...b00 b15...b00

I /] =| | | |

When D serves as a bit device, it can designate K1 ~ K8 and construct a 32-bit result, and

bringing forth only quotient without the remainder.
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Program Example 1:
When X0 = On, DO will be divided by D10 and the quotient will be stored in D20 and remainder in D21.

On/Off of the highest bit indicates the positive/negative status of the result value.
X0
: DIV DO D10 D20

DIV DO D10 K4YO0

Program Example 2:

When X0 = On, (D1, DO) will be divided by (D11, D10) and the quotient will be stored in (D21, D20) and
remainder in (D23, D22). On/Off of the highest bit indicates the positive/negative status of the result
value.

X0
I—{ I DDIV DO D10 D20

DDIV DO D10 K8Y0

D-36 Revision March, 2008, Doc. Name: 2007PDD23000014



Appendix D Use of Application Instructions | DOP-EXIO Series

Mnemonic Operands Function
INC D D Increment
Bit Devices Word Devices 16-bit instruction (3 Steps)
X Y | M S K H [KnX|KnY|KnM|KnS| T C D E F INC Continuous
execution
D | ok | k| k| k| k| k| ok
32-bit instruction (5 Steps)
* Note: i
one St
1. If Dis used in device F, only 16-bit instruction is applicable.
® Flags: None
Operands:

®: Destination device

Explanations:

1.

3.

If the instruction is not a pulse execution one, the content in the designated device D will plus “1”
in every scan period whenever the instruction is executed.

In 16-bit operation, 32,767 pluses 1 and obtains -32,768. In 32-bit operation, 2,147,483,647
pluses 1 and obtains -2,147,483,648.

The operation results will not affect any flags.

Program Example:
When X0 = Off—0n, the content in DO pluses 1 automatically.

X0
F—— INCP DO
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Mnemonic Operands Function
DEC D D BIN y&—
Bit Devices Word Devices 16-bit instruction (3 Steps)
X Y M S K H [KnX|{KnY|KnM|KnS| T C D E F DEC Continuous
execution
D I S R S S R S R S B S B S
32-bit instruction (5 Steps)
e Note: DDEC Continyous
execution

1. If Dis used in device F, only 16-bit instruction is applicable. * Flags: None

Operands:
®: Destination device

Explanations:

1. If the instruction is not a pulse execution one, the content in the designated device D will minus
“1” in every scan period whenever the instruction is executed.

2. In 16-bit operation, -32,768 minuses 1 and obtains 32,767. In 32-bit operation, -2,147,483,648
minuses 1 and obtains 2,147,483,647.

3. The operation results will not affect any flags.

Program Example:
When X0 = Off—=0n, the content in DO minuses 1 automatically.

X0
———1 DECP DO
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Mnemonic Operands Function
BTl & © D e wodmd
Bit Devices Word Devices 16-bit instruction (7 Steps)
XY | M]|S K | H |[KnX|KnY|KnM|KnS| T | C | D | E F WAND Continuous
execution
Si k| k| ok X o| k| k| k| ok - ;
32-bit instruction (13 Steps)
Ko| ok [ ok [k [k [k [ K| K [ K| k| oK i
S2 DAND Contlngous
execution
D % X k| k| k| ok
® Flags: None
* Note:

1. IfS4, Sz and D are used in device F, only 16-bit instruction is

applicable.

Operands:
(SD: Source data device 1 &2: Source data device2 DO Operation result

Explanations:

1. This instruction conducts logical AND operation of §; and S, and stores the result in D.

2. Operation rule: The corresponding bit of the operation result in D will be “0” if any of the bits in S,
orS,is“0".

Program Example 1:
When X0 = On, the 16-bit DO and D2 will perform WAND, logical AND operation, and the result will be
stored in D4.

X0

- WAND DO D2 D4

b15 )
Do [1{1[1]1]1]1[1[1]o]ofofof1]1]1]1]
WAND
@G> D2|ofo]o]1]ofo]1]ofo|o]1]1[0]1]0]0]
Aft U
er
execution (@ D4[o]ofo]1]o]o]1]o]ofo]ofo]o]1]o]0]

executio

Before
n

Program Example 2:
When X1 = On, the 32-bit (D11, D10) and (D21, D20) will perform DAND, logical AND operation, and
the result will be stored in (D41, D40).

X1

F——-"- DAND D10 D20 D40
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b31 b15 b0
Setore Go b1 p1o [1[1[1]1][1[1[1[1]o]ofofo[1[1]1[1] [1T1T1]1]1[1]1T1]o]o]o o 1]1]1]1]
executior{ DAND
G» D21 D20 [ofofo[1]ofof1[ofofo[1][1]o]1]0]0] [o]o]o]1]o]o1To]o]o]1]1]o]1]o]0]
ugs iy
After

execution (@D D41 D40 [ofofo]1[ofof1]ofolofofofo[1[o]o] [o]o]o]1]o]o]1]o]o]o]o]o]o]1]o]0]
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Mnemonic Operands Function
ECEl: ©© © oo
Bit Devices Word Devices 16-bit instruction (7 Steps)
X Y M S KnX|KnY |KNnM|KnS| T C D E F WOR Contingous
execution
Sy * X | k| k| k| K
32-bit instruction (13 Steps)
S & Rl ol Bol Bol o Continuous
DOR ;
D * x| k| k| k| % execution
® Flags: None
* Note:
1. IfS4, Sz and D are used in device F, only 16-bit instruction is
applicable.
Operands:

®: Source data device 1

Explanations:

@: Source data device 2

@ Operation result

1. This instruction conducts logical OR operation of S; and S, and stores the result in D.

2. Operation rule: The corresponding bit of the operation result in D will be “1” if any of the bits in S,

orS,is “1”.

Program Example 1:

When X0 = On, the 16-bit DO and D2 will perform WOR, logical OR operation, and the result will be

stored in D4.
X0

|7

WOR DO

D2

D4

Before
execution

After

b15

b0

Go Do [o]1]of1]o]1]o[1]o[1]o[1]o]1]0]1]

WOR

Go b2 |ofo]ofof1]1]1[1]1]o[1]0]o[1]0]1]

{1

execution (@ D4 [o[1[o[1[1[1[1[1[1[1][1][1]of1]o]1]

Program Example 2:

When X1 = On, the 32-bit (D11, D10) and (D21, D20) will perform DOR, logical OR operation, and the
result will be stored in (D41, D40).

X1
—

DOR D10

D20

D40
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b31 b15 b0
Go b1 D10 [ol1fol1]of1]of1]ol1{o]1]ol1]0f1] [o]1]o]1]ol1{of1]o]1]0]1]0]1{0]1]
Before DOR
execution
G2 D21 D20 [ofo]ofof1[1]1]1]1[o[1]o]of1|0]1] [o]ofofo|1]1][1[1]1]o]1{ofo]1]0]1]
iys igs

After
execution (@ D41 Dao [o[1]o[1[1[1[1[1]1[1]1]1]o[1]o]1] [o]*]of1][1[1]1]1]1]1]1]1]o]1]of1]

Program Example 3:

Positive value becomes negative value.

X0
——-/ WOR DO H8000 D4

b15 b0
Gopolol1]o]1]o]1]o]1]o]1]o]1]o]1]0]1]
Befor_e <K21845 WOR
execution
@G> [1]o]o]ofofofofofofofo]|o]o]o]0]0]
H8000 ﬂ

After 1To[1]o[1[o[1o[1[o[1 o[ [0
execution %3@'” lof1]of1]o]1]o[1]o]1]o[1]o[1]

D-42 Revision March, 2008, Doc. Name: 2007PDD23000014



Appendix D Use of Application Instructions | DOP-EXIO Series

Mnemonic Operands Function
XOR D| S» S (O |Logical Exclusive OR
Bit Devices Word Devices 16-bit instruction (7 Steps)
XY | M S K H |KnX|KnY|KnM|KnS| T C D E F WXOR Contingous
execution
S1 kx| k| X k| ok | k| k| ok
32-bit instruction (13 Steps)
S, bR I S I S R S R S S B S B S e S A Continuous
DXOR )
D % k| k| k| k| ok execution
® Flags: None
* Note:

1. IfS4, Sz and D are used in device F, only 16-bit instruction is

applicable.

Operands:
(SD: Source data device 1 S2: Source data device2 - Operation result

Explanations:

1. This instruction conducts logical XOR operation of S; and S, and stores the result in D.

2. Operation rule: If the bits in S4 and S, are the same, the corresponding bit of the operation result
in D will be “07; if the bits in 84 and S, are different, the corresponding bit of the operation result in
D will be “1”.

Program Example 1:
When X0 = On, the 16-bit DO and D2 will perform WXOR, logical XOR operation, and the result will be
stored in D4.

| X0
| | | WXOR| DO D2 D4
b15 b0
G Do [o]1fo]1]o[1]o[1]o[1]o]1]o]1]o]1]
Before WOR
execution
G b2 |ofo]o]of1|1]1]1[1]0]1]0fo]1]0]1]
After J:L

execution (@ D4 [0[1]o[1]1]o[1]o[1]1]1]1]o[ofo]o]

Program Example 2:
When X1 = On, the 32-bit (D11, D10) and (D21, D20) will perform DXOR, logical XOR operation, and
the result will be stored in (D41, D40).

| X1
I
11

DXOR D10 D20 D40
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b31 b15 b0
G 011 p1o [AA[A[A[A[A[1[1JoJoJolo[a 1 [1[1] [1[1[1[1[1]1]1T1JoJoJoJo 1 [1]]1]
DXOR
Go D21 D20 [o]ofo1]oJo]1]olo]ol1]1]o]1]o]o] [o]ofof1[ofo]1]o]o[of1[1]o][1]0]0]
g s
@ p41 p4o [1[1]rJot 1 o 1]ofof 1[4 o 1]1] [1[1]1]o[1[1]o[1]ofof1]1]1]o]1]1]

Before
execution

After
execution
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Mnemonic Operands Function
m D D 2’s Complement (Negative)

Bit Devices Word Devices 16-bit instruction (3 Steps)

X | Y| M[S|K|H/[KXKnYKWMEKS T |C|D|E|F]|Iyeg Continuous

execution
D k| ok [k | x| k| ok | k| %

32-bit instruction (5 Steps)

* Note: Continuous

DNEG )
execution

1. If Dis used in device F, only 16-bit instruction is applicable.
® Flags: None

Operands:
@ : Device to store 2’s complement
Explanations:

1. This instruction converts a negative BIN value into an absolute value.
2. This instruction can convert a negative binary value into its absolute value.

Program Example 1:
When X0 = Off—-0n, the phase of every bit of the content in D10 will be reversed (0—1, 1—-0) and
pluses 1. The result will then be stored in D10.

X0
F———-/ NEGP | D10

Program Example 2:
Obtaining the absolute value of a negative value:
a) When the 15" bit of DO is “1”, MO = On. (DO is a negative value).
b) When M0 = Off-=0n, NEG instruction will obtain 2’s complement of DO and further its absolute
value.
M1000
| | BON DO MO K15
Normal ON contact

MO
— | NEGP | DO

Program Example 3:
Obtaining the absolute value by the remainder of the subtraction. When X0 = On,
a) IfD0>D2, MO = On.
b) IfD0O=D2, M1 =0n.
c) IfD0<D2, M2 =0n.
d) D4 is then able to remain positive.
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0
| | CMP DO D2 MO

MO

| | SUB DO D2 D4

M1

_| |_

M2

| | SUB D2 DO D4
Remarks:

Negative value and its absolute value
a) The sign of a value is indicated by the highest (most left) bit in the register. 0 indicates that the
value is a positive one and 1 indicates that the value is a negative one.

b) NEG instruction is able to convert a negative value into its absolute value.
(D0=2)
Loofo]ofofo]o[ofoo[ofo]o[0[1]o]

(DO=1)
lofofo]ofolofo]ofolofofolofo]of1]

(D0=0)
lofofoJofolofolofolofofo]ofo]o]o]

(D0=-1) (D0)+1=1
Lilafafala{afa[afaf1]1]4[1[1]1]1|—>o]ofo]o]ofofo]o]ofolo]ofolo]o[1]

(D0=-2) (DO)+1=2
Lifafalefalaf1T1{1]1{1]1[1]1]1]{o]—>[o]o]o[o[o]ofo]o[o]o]o]o]ofo]1]0]

(D0=-3) (D0)+1=3
Liftfalefalef1 {1 ]1[1]1[1[1]of1|—>[o]o]o[o[o]ofo]o[o]o]o]o]ofo]1]1]

(D0=-4) (DO)+1=4
Liftfa]efa]e{1]1{1]1[1]1[1][1]ofo|—>[o]o]o[o[o]ofo]o[o]o]o]o]o[1]0]0]

(D0=-5) (D0)+1=5
Lilalafala a1 T4 [1T1]1[1]1]o]1]1]—>[o]o]o[o]o[o]o]olo]ofo]o]o[1]0]1]

(D0=-32,765) ' (D0)+1=32,765
[1]ofofofolofo]ofo]ofofofofo]1{t|—[o[1[1 {11111 ]1[1]1[1]1]1[1]0]1]

(D0=-32,766) (D0)+1=32,766
[1]oJolofolofo]ofoofofolofol1{o|—[of1[1 {1111 1]1[1]1{1]1]1[1]1]0]

(D0=-32,767) (D0)+1=32,767
[1]ofofolofofoofofolo]ofofo]ol1|—[o[1[1 ][4 11 ]1[11]1 11 1]1]1]1]

(D0=-32,768) (D0)+1=-32,768
[1[ofofofofofoofofo]o]ofo]o]ofo|—>[1]ofo]ofofofo]ofo[o]o]ofofo]0]0]

Max. absolute value is 32,767
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Mnemonic Operands Function
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S K H [KnX|KnY|KnM|KnS| T C D E F ROR Continuous
execution
D b S e S I S I S I S I S I S I 3
32-bit instruction (9 Steps)
n KK Continuous
DROR )
execution
* Note:

. . . . o ) ® Flags: M1022 (Carry flag)
1. If Dis used in device F, only 16-bit instruction is applicable.

2. If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8
(32-bit) are valid.

3. Range of n: 1~ 16 (16-bit); 1 ~ 32 (32-bit)

Operands:

®: Device to be rotated ®: Number of bits to be rotated in 1 rotation

Explanations:
This instruction rotates the device content designated by D to the right for n bits.

Program Example:
When X0 = Off—0n, the 16 bits (4 bits as a group) in D10 will rotate to the right, as shown in the figure
below. The bit marked with 3% will be sent to carry flag M1022.

| X0
| || RORP | D10 K4
Rotate to the right
higher bit lower bit
D1o|o|1|1|1|1I0I1I1|0|1|0|0|0|1|0|1|_Cﬂaarg;y
f *
16 bits o
After one rotation |
higher bit to the right lower bit E V1022
D10 [o[1]o[+Jo[+[4T4[+To[14]oJ1]olo]  :»[ O ]carry
x I

* flag
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Mnemonic Operands Function
ROL D @ Rotation Left
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S K H [KnX[KnY [KnM|KnS| T C D E F ROL Continuous
execution
D k| ok [k |k | ok | ok | x| %k
32-bit instruction (9 Steps)
n x| ok Continuous
DROL )
execution
* Note:

. . . . L . * Flags: M1022 (Carry flag)
1. If Dis used in device F, only 16-bit instruction is applicable.

2. If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8
(32-bit) are valid.
3. Range of n: 1 ~ 16 (16-bit); 1 ~ 32 (32-bit)

Operands:
®: Device to be rotated ®: Number of bits to be rotated in 1 rotation

Explanations:
This instruction rotates the device content designated by D to the left for n bits.

Program Example:
When X0 = Off—»0n, the 16 bits (4 bits as a group) in D10 will rotate to the left, as shown in the figure

below. The bit marked with % will be sent to carry flag M1022.

| xo
| | | ROLP | D10 K4
Rotate to the left

. . «—

higher bit lower bit
m1022 [ _Je——{1T1[1J1J1]1]1T1]JoJoJoJoJoJo]o]o] D10
Carry % 4
flag . T/ | 16 bits

: @ After one rotation
« | higher bit totheleft |\ erbit

mi022 [1]«-+  [ATaT1]1JoJoJoloJoJoloJo[1T1]1]1] D10
Carry : *
flag | |
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Mnemonic Operands Function
RCR D @ Rotation Right with Carry
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S K H [KnX|{KnY|KnM|KnS| T C D E F RCR Continuous
execution
D S e N S N T
32-bit instruction (9 Steps)
n x| ok Continuous
DRCR )
execution
* Note:

. . . . L . * Flags: M1022 (Carry flag)
1. If Dis used in device F, only 16-bit instruction is applicable.

2. If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8
(32-bit) are valid.
3. Range of n: 1 ~ 16 (16-bit); 1 ~ 32 (32-bit)

Operands:

®: Device to be rotated ®: Number of bits to be rotated in 1 rotation

Explanations:
This instruction rotates the device content designated by D together with carry flag M1022 to the right
for n bits.

Program Example:

When X0 = Off—0n, the 16 bits (4 bits as a group) in D10 together with carry flag M1022 (total 17 bits)
will rotate to the right, as shown in the figure below. The bit marked with 3% will be sent to carry flag
M1022.

| X0
| | | RCRP | D10 K4
Rotate to the right
.
higher bit lower bit
D10 [ofofoJo[1 *[1T1TofofoJoTo[1T4Tol——>[ 1 | m1022
4 x Carry
16bits | flag
After one rotation I
higher bit totheright |5y erpit:
D10 [1]1]o[1]oToJofo[1]1]1 1]oJoolo] '~* o ] m1022
*  Carry
flag
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Mnemonic Operands Function
RCL D @ Rotation Left with Carry
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S K H [KnX|{KnY|KnM|KnS| T F RCL Continuous
execution
D k| ok [ x| k| ok |k *
32-bit instruction (9 Steps)
n x| ok Continuous
DRCL )
execution
* Note:

1. If Dis used in device F, only 16-bit instruction is applicable.

2. If D is designated as KnY, KnM, and KnS, only K4 (16-bit) and K8

(32-bit) are valid.
3. Range of n: 1 ~ 16 (16-bit); 1 ~ 32 (32-bit)

® Flags: M1022 (Carry flag)

Operands:

®: Device to be rotated ®: Number of bits to be rotated in 1 rotation

Explanations:

This instruction rotates the device content designated by D together with carry flag M1022 to the left for

n bits.

Program Example:

When X0 = Off—0n, the 16 bits (4 bits as a group) in D10 together with carry flag M1022 (total 17 bits)
will rotate to the left, as shown in the figure below. The bit marked with ¢ will be sent to carry flag

M1022.

X0
———— RcLP | D10 K4

Rotate to the left
4—

higher bit

lower bit

M1022 1{1]1]1[1]1]1[1]0]olo]o]o[o[o0]0| D10
Carry X T

____________ 16 bits

| @ After one rotation

- . to the left

, higher bit lower bit
M1022 | 1 <o [1T1T1T1]oToJololo[olo]ofo 4 4T1] D10
Carry =
flag
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1. Range of ny: 1~ 1,024

2. Range of nz: 1~ ny

Mnemonic Operands Function
SFTR S @ @v @2 Bit Shift Right
Bit Devices Word Devices 16-bit instruction (9 Steps)
Y M K H |KnX{KnY|KnM|KnS| T (¢} D E F SFTR Contlnyous
execution
X | k| ok
32-bit instruction
X | ok
n4
® Flags: None
nz
* Note:

Operands:

®: Start No. of the shifted device

GDZ Length of data to be shifted

Explanations:

®: Start No. of the device to be shifted
Q012: Number of bits to be shifted in 1 shift

This instruction shifts the bit device of n, bits (desired length for shifted register) starting from D to the
right for n, bits. S is shifted into D for n; bits to supplement empty bits.

Program Example:

When X0 = Off-0On, MO ~M15 will form 16 bits and shifts to the right (4 bits as a group). The figure
below illustrates the right shift of the bits in one scan.

o M3 ~ MO
e M7 ~ M4

— carry
—- M3 ~MO

& M1 ~M8 — M7~M4
o M15~M12 - M11~ M8

0 X3 ~ X0
X0
#

- M15~M12

completed

SFTR

X0 MO K16 K4

[ x3 | x2 | x1] xo |
o( ¥ + 1 4

U

4 bits as a group shifting to the right
S

[ M15] M14] M13] m12f M11| M10] Mo | m8 | m7 | m6 | m5 | ma | m3 | M2 | m1 | mo | carry
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Mnemonic Operands Function
SFTL S @ v @ |Bit Shift Left
Bit Devices Word Devices 16-bit instruction (9 Steps)
Y | M| S| K| H|KnX|KnY|KnM[KnS| T | C | D | E | F Continuous
SFTL )
execution

s |k | x| *

32-bit instruction
D kX | ok

N1

® Flags: None
n2

* Note:
1. Range of ni: 1~ 1,024

2. Range of nz: 1~ ny

Operands:

CSD: start No. of the shifted device ~(: Start No. of the device to be shifted
GDZ Length of data to be shifted Q@12 Number of bits to be shifted in 1 shift

Explanations:
This instruction shifts the bit device of n, bits (desired length for shifted register) starting from D to the
left for ny bits. S is shifted into D for n, bits to supplement empty bits.

Program Example:
When X0 = Off-0On, MO ~M15 will form 16 bits and shifts to the left (4 bits as a group). The figure
below illustrates the left shift of the bits in one scan.

O M15~M12 — carry

e M11~M8 — M15~M12

e M7 ~ M4 — M11~M8

o M3 ~ MO0 — M7 ~M4

O X3 ~ X0 — M3 ~MO completed

X0
—— sFTR X0 MO K16 K4

U

4 bits as a group shifting to the left
«— [ x3 ] x2] x1] xo]

v )@

carry | M15] M14[ m13[ m12] m11| m10| M9 | m8 | m7 | M6 [ M5 [ M4 | m3 | m2 | m1 | mo |

A/
o 2] © (4]
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Mnemonic Operands Function
ZRST Zero Reset
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S K H [KnX|{KnY|KnM|KnS| T C D E F ZRST Contlngous
execution
D, X | k| ok *
32-bit instruction

D, X | k| ok *
* Note:

® Flags: None
1. Number of operand D1 < Number of operand D2.

2. D1 and D; have to designate devices of the same type.

Operands:
@D: start device of the range to be reset @2: End device of the range to be reset

Explanations:

1. When the instruction is executed, area from D4 to D, will be cleared.

2. 16-bit counter and 32-bit counter cannot use ZRST instruction together.
3. When D, > D,, only operands designated by D, will be reset.

Program Example:

1. When X0 = On, auxiliary relays M300 ~ M399 will be reset to Off.

2. When X1 = 0On, 16 counters CO ~ C127 will all be reset (writing in 0; contact and coil being reset
to Off).

3.  When X2 = On, steps S0 ~ S127 will be reset to Off.

. When X3 = On, data registers DO ~ D100 will be reset to 0.

5. When X4 = On, 32-bit counters C235 ~ C254 will all be reset. (writing in 0; contact and coil being

reset to Off)

X0

— | ZRST | M300 M399
X1

— | ZRST Co C127
X10

— | ZRST TO T127
X2

— | ZRST SO S127
X3

— | ZRST DO D100
X4

— | ZRST | C235 C254
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Remarks:

1. Devices, e.g. bit devices Y, M, S and word devices T, C, D, can use RST instruction.

2. FMOV instruction can be also used to send KO to word devices T, C, D or bit registers KnY, KnM,
KnS for reset.

X0
— | RST MO
RST TO
RST YO
FMOV | KO D10 K5
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Mnemonic Operands Function
B> © © [sumofActieBis
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S K H [KnX|{KnY|KnM|KnS| T C D E F SuU Continuous
execution
S S S S R S R S R 5
32-bit instruction (9 Steps)
o R Continuous
DSUM .
execution

* Note:

: . ) - o ) * Flags: M1020 (Zero flag)
1. If Sand D is used in device F, only 16-bit instruction is applicable.

Operands:

C: Source device  B: Destination device for storing counted value

Explanations:

1. Among the bits of S, the total of bits whose content is “1” will be stored in D.
2. When all the 16 bits of S are “0”, zero flag M1020 = On.

3.  When 32- instruction is in use, D will occupy 2 registers.

Program Example:
When X10 = On, among the 16 bits of DO, the total of bits whose content is “1” will be stored in D2.

X10
— Ssum DO D2

[ofofof1fofoft1joJofofojoJof1fojo] [K3]
DO D2
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Mnemonic Operands Function
B © © @ [Check Specified Bit Status
Bit Devices Word Devices 16-bit instruction (7 Steps)
X Y | M S KnX|KnY [KnM|KnS| T F Continuous
BON .
execution
(ol k| ok [ k| k[ k| kX X |k
32-bit instruction (13 Steps)
i T Continuous
DBON )
n * | ok execution
* Flags: None
* Note:
1. If Sis used in device F, only 16-bit instruction is applicable.
2. Range of n: 0 ~ 15 (16-bit instruction); 0 ~ 31 (32-bit instruction)
Operands:

©: Source device

Explanations:
When the n" bit of S is “1”, D = On; when the n™ bit of S is “0”, D = Off.

Program Example:
1. When X0 = On, assume the 15" bit of DO is “1”, and MO = On. Assume the 15" bit of DO is “0”,

and MO = Off.

2. When X0 goes Off, MO will remains in its previous status.

X0

I—

b15

. Device for storing check result

@:. Bits specified for check

BON

DO

MO

K15

b0

[o]Jo]o]1]o]o]1]o]oJo]o]Jo|o]1]0]o0]| mo=0ff

b15

DO

b0

[TJoJo[1JoJo[1]o0Jo0JO0JoJoJO[1]0]0] Mo=On
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Mnemonic

Operands

Function

MEAN D

SJOIRGY

Mean

16-bit instruction (7 Steps)

Continuous
execution

MEAN

32-bit instruction (13 Steps)

DMEAN Contlnyous
execution

2. Rangeofn:1~64

Bit Devices Word Devices
X|Y | M|S K | H |KnX|KnY|KnM{KnS| T
x| k| k| k| K
X | k| k| K
n X | ok
* Note:

1. If Dis used in device F, only 16-bit instruction is applicable.

* Flags: None

Operands:

©: Start device to obtain mean value

(. Destination device for storing mean value

®: The number of consecutive source devices used

Explanations:

1. After the content of n devices starting from S are added up, the mean value of the result will be

stored in D.

Remainders in the operation will be left out.

Provided the No. of designated device exceeds its normal range, only the No. within the normal

range can be processed.

4. If n falls without the range of 1 ~ 64, DOP-EXIO series will determine it as an “instruction

operation error”.

Program Example:

When X10 = On, the contents in 3 (n = 3) registers starting from DO will be summed and then divided

by 3. The obtained mean value will be stored in D10 and the remainder will be left out.

X10
I

MEAN DO

D10

K3

(D0+D1+D2)/3 —» D10

>—>D10

DO K100
D1 K113
D2 K125
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Mnemonic Operands Function
B oo o
Bit Devices Word Devices 16-bit instruction (5 Steps)
Y M S K H |KnX{KnY|KnM|KnS| T (¢} D E F REF Continuous
execution
D X | ok
32-bit instruction
n X |k
* Note:

® Flags: None
1. D must designate X0, X10, YO, Y10...the points whose 1s digit is “0”.

See remarks for more details.

2. Range of n: 8 ~ 256 (has to be the multiple of 8).

Operands:

®: Start device to be /0 refreshed  {D: Number of items to be I/O refreshed

Explanations:

1.  The status of all input/output terminals of DOP-EXIO series will be updated after the program
scans to END. When the program starts to scan, the status of the external input terminal is read
and stored into the memory of the input point. The output terminal will send the content in the
output memory to the output device after END instruction is executed. Therefore, this instruction
is applicable when the latest input/output data are needed for the operation.

2. REF command can be used between FOR and NEXT instruction, and between CJ instructions.
If there is an interrupt occurs in the period of time when input/output terminals is working, REF
command can also be used. It can be also used to interrupt the subroutine program.

3. The operand D should always be a multiple of 10, i.e. 00, 10, 20, 30... etc., so it should be X0,
X10, YO, Y10... etc. The operand n hould always be a multiple of 8, i.e. 8, 16, 24, 32...etc. and
its available range is 8~256. If the value of n is out of the stated range (8~256) or not a multiple
of 8, an “operation error” will be generated.

Program Example 1:
When X0 = On, DOP-EXIO series will read the status of input points X0 ~ X7 immediately and refresh
the input signals without any input delay.

X0
——— REF X0 K16

Program Example 2:
When X0 = On, the 8 output signal from YO ~ Y7 will be sent to output terminals and refreshed. But
there is 10ms input delay occurred on the input signals.

X0
———- REF YO K8
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Mnemonic Operands Function
ALT D) Alternate State
Bit Devices Word Devices 16-bit instruction (3 Steps)
XY | M]|S K | H [KnX{KnY|KnM|KnS| T | C | D | E F ALT Continuous
execution
D X | k| ok
32-bit instruction
® Flags: None
Operands:

®: Destination device

Program Example 1:
When X0 goes from Off to On for the first time, YO will be On. When X0 goes from Off to On for the

second time, YO will be Off.

X0
——o ALTP YO0

Program Example 2:

Using a single switch to enable and disable control. At the beginning, MO = Off, so YO = On and Y1 =
Off. When X10 switches between On/Off for the first time, MO will be On, so Y1 = On and YO = Off. For
the second time of On/Off switching, MO will be Off, so YO = On and Y1 = Off.

X10
4 ALT MO

FES
G

Program Example 3:
Generating flashing. When X10 = On, TO will generate a pulse every 2 seconds and Y0 output will

switch between On and Off following the TO pulses.
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X10 TO

TMR

T0

K20

—
K
|—

ALTP

YO
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1. Range of n: 1 ~ 256

Mnemonic Operands Function
ASCI S M () [Convert Hex to ASCI
Bit Devices Word Devices 16-bit instruction (7 Steps)
X Y M S KnX|KnY|KnM{KnS| T F ASCI Continyous
execution
S Kook |k |k | k| k| k[ k| k| k| K
32-bit instruction
D b I S R S (R S
n X |k
* Flags: M1161 (8/16 bit mode switch)
* Note:

Operands:

®: Start device for source data

CnD: Number of bits to be converted

Explanations:

. start device for storing the converted result

1. 16-bit conversion mode: When M1161 = Off, the instruction converts every bit of the hex datain S
into ASCII codes and send them to the 8 high bits and 8 low bits of D. n = the converted number

of bits.

2.  8-bit conversion mode: When M1161 = On, the instruction converts every bit of the hex datain 8
into ASCII codes and send them to the 8 low bits of D. n = the number of converted bits. (All 8

high bits of D = 0)

Program Example 1:

1. M1161 = Off: The 16-bit conversion mode
2. When X0 = On, convert the 4 hex values in D10 into ASCII codes and send the result to registers

starting from D20.

| ASCI

M1001 -m
'3«)
[

3. Assume
(D10) = 0ABC H
(D11)=1234H
(D12) = 5678 H

D10 | D20 K4

‘0’ = 30H ‘9’ = 31H ‘5’ = 35H
‘A = 41H 2’ = 32H ‘6’ = 36H
‘B’ = 42H ‘3’ = 33H 7’ = 37H
‘C’ = 43H ‘4’ = 34H ‘8’ = 38H

4. When n = 4, the bit structure will be as:
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D10=0ABCH
[ofoJofoJ1fof1fof1fof1f1]1f1]ofo0]
I 0 I A I B | C |
D20 High Byte Low Byte

[o]1foJoJofofoJ1Jofof1]1fofo]o]o]
| “A” —» 41H | 0" —» 30H |
D21 High Byte Low Byte

[of1fofJoJofof1]1]of1JoJofofo]1]o]
| “C” —» 43H I “B” —» 42H |

5. When n = 6, the bit structure will be as:

D10=H 0123

b15 b0
[oJoJofoJofoJoft1JofoJ1foJofof1]1]
I 0 I 1 I 2 I 3 I
b15 D11=H 4567 bo
(oJt1]ofoJoft1]oft]Jof+1]1fofJof1]1]1]
I 4 I 5 I 6 | 7 |

Converted to

b15 D20 b0
f[oJoJt1ft1Jof1]1f1]ofo]1f1]Jof1]1]0]
| “7" —» 37H | “6” —» 36H |
b15 D21 b0
(oJoJt1f1]ofoJof1]ofo]1f1]ofoJofo]
I “1” — 31H | “0” —»> 30H I
b15 D22 b0
[oJofJ1[1JofJof1f1]JofJoft1f1]ofof1]0]
I “3” —» 33H | Y2 —» 32H I

6. Whenn=1~16:

5 : K1 K2 K3 K4 K5 K6 K7 K8
D20 Low Byte “3” “2” “1” “0” “7” “6” “5” “4”
D20 High Byte “3” “2” “1” “0” “7 “6” “5”
D21 Low Byte “3” “2” “1” “0” “7” “6”
D21 High Byte “3” “” “1” “0” “7”
D22 Low Byte “3” “” “1” “0”
D22 High Byte “3” “2” “1”
D23 Low Byte “3” “”
D23 High Byte “3”
D24 Low Byte
D24 High Byte No
D25 Low Byte Change
D25 High Byte
D26 Low Byte
D26 High Byte
D27 Low Byte
D27 High Byte
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5 f K9 K10 K11 K12 K13 K14 K15 K16
D20 Low Byte ‘B” ‘A ‘9” “8” ‘F” ‘E” ‘D” ‘c”
D20 High Byte “4” ‘B” ‘A’ ‘9” “8” ‘F” ‘E” ‘D”
D21 Low Byte ‘5" ‘4" ‘B” A 9 ‘8" F E
D21 High Byte ‘6” “5” ‘4” ‘B” ‘A ‘9” “8” “F”
D22 Low Byte “7 ‘6” “5” ‘4” ‘B” ‘A ‘9” “8”
D22 High Byte ‘0” “7 ‘6” “5” ‘4" ‘B” ‘A ‘9”
D23 Low Byte “1” ‘0” 7 6 5 ‘4" ‘B” A
D23 High Byte 2" “1” ‘0" ‘7 ‘6" ‘5" ‘4" ‘B”
D24 Low Byte “3” 2 “1” ‘0” ‘7 ‘6” “5” ‘4”
D24 High Byte “3” 2" “1” ‘0” 7 “6” ‘5"
D25 Low Byte “3” 2 “1” 0 7" ‘6"
D25 High Byte ‘3" ‘2" “1” ‘0” 7
D26 Low Byte No “3” 2" “1” ‘0”
D26 High Byte Change “3” 2" “1”
D27 Low Byte “3” ‘2
D27 High Byte “3”

Program Example 2:

1. M1161 = On: The 8-bit conversion mode

2. When X0 = On, convert the 4 hex values in D10 into ASCII codes and send the result to registers
starting from D20.

M1000 -m
'3(

0
F——— ASCI D10 D20 K4

3. Assume
(D10) = 0ABC H ‘0’ = 30H 1’ =31H ‘6’ = 35H
(D11)=1234H ‘A =41H ‘2’=32H ‘6’ = 36H
(D12) = 5678 H ‘B’ =42H ‘3= 33H ‘7'=37H

‘C’ = 43H ‘4’ = 34H ‘8" = 38H

4. When n = 2, the bit structure will be as:

D10=0ABCH
[ofoJofol1fol1fof1fol1f1]1f1]ofo0]
I 0 I A I B | C |
D20 HighByte Low Byte
[o]1]oJoJoJofof1fofof1f1fofofo]o]
| “A” —» 41H | 0" — 30H |
D21  High Byte Low Byte
[o]1foJoJofoft1]1]of1fofofofol1]o]
| “C” —» 43H | “B" —» 42H |
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D10=0ABCH
[ofJofofoJ1]ol1fof1]Jo]1]1[1f1]o]o]

I 0 I A | B | C |
ASCII code of D20=B is 42H

[oJofoJoJofoJoJoJofof1]1fofofojol]
| | 4 | 2

ASCIl code of D21=C is 43H
[ofofofoJoJoJofofoJ1]oJofofoJ1]o]

I | 4 | 3 |

5. When n =4, the bit structure will be as:
b15 D10=H 0123 b0

[ofoJoJoJofofol1]ofof1]o]Jofof1]1]
I 0 I 1 I 2 | 3 |

Converted to

b15 D20 b0
[oJoJofofoJofoJofoJoJt1f1]ofofofo]

I “0” —» 30H I
b15 D21 b0

[ofoJoJoJofofoJoJofof1]1]ofofo]1]
| \\1// 31H |

b15 D22 b0
[oJoJoJoJoJoJoJoJoJo[1]r]ofof1]o]
| 2" — 32H |
b15 D23 b0
[oJoJoJofoJofoJofoJofJt1f1Jofol1]1]
I “3” —» 33H I

6. Whenn=1~16:

5 f K1 K2 K3 K4 K5 K6 K7 K8
D20 “3” “Q “1” “0” “7” “6” 5 “q
D21 “3” “” “q” “0” “7” “6” “5”
D22 “3” “Q “q” “0” “7” “6”
D23 “3” “ “q “0” “7”
D24 “3” “Q “q” “0”
D25 “3” “Q “1”
D26 “3 “”
D27 i3
D28
D29 No
D30 Change
D31
D32
D33
D34
D35
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K9 K10 K11 K12 K13 K14 K15 K16

D20 “B” “A” “9”
D21 “4” “B” ‘
D22 “5” “4”
D23 “6” “5”
D24 “7” “6”
D25 “‘0” “7”
D26 “1” “0”
D27 “2" “1”
D28 “3” “2”
D29 “3”
D30
D31 “3” “2" “1” “0” “7’
D32 “3” “2” “1” “0”
D33 “3” “2” “1”
D34 Change —

D35 “3”

“8” “Fn “En “D” ucu

%

o

“A” “9” “877 “Fn
“B” “A” ug" “8”

BN

5|0y 4|5 | et 5
(o))
(9]
N

~
~| || & |
N

“6” u5u
u7” “6”

o3

6
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Mnemonic Operands Function
HEX S @ (n |Convert ASCII to Hex
Bit Devices Word Devices 16-bit instruction (7 Steps)
XY | M]|S K | H [KnX|KnY|KnM|KnS| T | C | D E F HEX Continuous
execution
S O I S S B S I S R S e
32-bit instruction
D KR | k[ R |k [ k| k| X
n X |k
* Flags: M1161 (8/16 bit mode switch)
* Note:

1. Range of n: 1 ~ 256

Operands:

CD: start device for source data  (DD: Start device for storing the converted result
CD: Number of bits to be converted

Explanations:

1. 16-bit conversion mode: When M1161 = Off, the instruction is in 16-bit conversion mode. ASCII
codes of the 8 high bits and 8 low bits of the hex data in S are converted into hex value and sent to
D (every 4 bits as a group). n = the number of bits converted into ASCII codes.

2. 8-bit conversion mode: When M1161 = On, the instruction is in 8-bit conversion mode. Every bit of
the hex data in S are converted into ASCII codes and sent to the 8 low bits of D. n = the number of
converted bits. (All 8 high bits of D = 0)

Program Example 1:

1. M1161 = Off: The 16-bit conversion mode

2. When X0 = On, convert the ASCII codes stored in the registers starting from D20 into hex value
and send the result (every 4 bits as a group) to registers starting from D10. n = 4.

M1001 -m
X0
F———— HEX

D20 | D10 | K4
3. Assume
s ASCII code Convheerf(ed e s ASCII code CO”"heer}(ed s
D20 low byte H 43 “c’ D24 low byte H 34 e
D20 high byte H 44 D’ D24 high byte H 35 "5
D21 low byte H 45 = D25 low byte H 36 6"
D21 high byte H 46 = D25 high byte H 37 77
D22 low byte H 38 g’ D26 low byte H 30 "0’
D22 high byte H 39 "y D26 high byte H 31 "
D23 low byte H 41 A D27 low byte H 32 w
D23 high byte H 42 ‘8 D27 high byte H 33 "3
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4. When n =4, the bit structure will be as:
D20 [of1]ofoJofoJoJ1foJof1]1]ofo]ofo]
| 41 — A I 30 — ‘0o |
D21 |of1]ofJo]Jofo]1[1]of1]ofJoJo]Jo[1]o]
| 43 — 'C’ I 42 — 'B" |
D10 [oJoJoJof1]Jo]1fof1]ol1[1]1]1]o]o]
I 0 A I B | c |
5. Whenn=1~16:
. o D13 D12 D11 D10
1 **CH
2 **CDH
3 *CDEH
4 CDEF H
5 The **C H DEF8 H
6 undesignated **CD H EFS9 H
parts in the
/ registers in use "CDEH F89AH
8 are all 0. CDEFH 89AB H
9 **CH DEF8 H 9AB4 H
10 **CDH EF89 H AB45 H
11 *CDEH F89AH B456 H
12 CDEFH 89AB H 4567 H
13 **CH DEF8 H 9AB4 H 5670 H
14 *CDH EF89 H AB45 H 6701 H
15 *CDEH F89AH B456 H 7012 H
16 CDEF H 89AB H 4567 H 0123 H

Program Example 2:
1. M1161 = On: The 8-bit converstion mode

M1000 -

X0

|—

HEX D20

D10

K4

2. When n =4, the bit structure will be as:
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D20 | | I I T 1T | JoJol1]1]JoJoJoJo]
| 3 — 0 |
D24 [ I I I I I [ foJ+tJofofoJoJof1]

| 4 — 1 |

D10|oJofoJofofofo]oJo]oJolof1fof1]0]

I 0 | A |
3. Assume
s ASCII code Convherted to s ASCII code Converted to
ex hex
D20 H 43 “C” D28 H 34 “q”
D21 H 44 “D” D29 H 35 5‘571
D22 H 45 “E” D30 H 36 “g”
D23 H 46 “F” D31 H 37 “711
D24 H 38 “g” D32 H 30 0
D25 H 39 “g” D33 H 31 1
D26 H 41 “A” D34 H 32 :‘271
D27 H 42 “B” D35 H 33 e
4. Whenn=1~16:
D
D13 D12 D11 D10
n

1 ***C H

2 “*CD H

3 *CDE H

4 CDEF H

5 The ***C H DEF8 H

6 undesignated ~CD H EF89

parts in the -

7 registers in use CDEH F89A H

8 are all 0. CDEFH 89AB H

9 “*C H DEF8 H 9AB4 H

10 “*CD H EF89 H AB45 H

11 *CDE H F89A H B456 H

12 CDEF H 89AB H 4567 H

13 **CH DEF8 H 9AB4 H 5670 H

14 **CD H EF89 H AB45 H 6701 H

15 *CDE H F89A H B456 H 7012 H

16 CDEF H 89AB H 4567 H 0123 H
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Mnemonic Operands Function
ABS D @) Absolute Value
Bit Devices Word Devices 16-bit instruction (3 Steps)
X Y M S KnX|{KnY |KNnM|KnS| T Continuous
ABS .
execution
D Xl k| k| k| k| k| ok
32-bit instruction (5 Steps)
DABS Contlnyous
execution
® Flags: None
Operands:

®: Device of the absolute value

Explanations:

This instruction obtains the absolute value of the content in the designated in D.

Program Example:

When X0 = Off>0n, obtain the absolute value of the content in DO.

X0

t—— ABS

DO
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Mnemonic Operands Function
Bit Devices Word Devices 16-bit instruction (5 Steps )
X Y M S K H [KnX[{KnY|KnM|KnS| T (¢} D E F SWAP Continyous
execution
S b I S S S S I S S I 3
32-bit instruction (9 Steps)
* Note: DSWAP Continyous
execution

1. If Dis used in device F, only 16-bit instruction is applicable.

* Flags: None

Operands:

. Device for swapping 8 high/low byte.

Explanations:
1. As 16-bit instruction: the contents in the 8 high bytes and 8 low bytes are swapped.
2. As 32-bit instruction: the 8 high bytes and 8 low bytes in the two registers swap with each other

respectively.

Program Example 1:
When X0 = On, the high 8 bytes and low 8 bytes in DO will swap with each other.

X0
——swapP| DO

DO

High Byte | Low Byte

~_

Program Example 2:
When X0 = On, the high 8 bytes and low 8 bytes in D11 will swap with each other and the high 8 bytes
and low 8 bytes in D10 will swap with each other.

X0
——DSWAPP| D10
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Mnemonic Operands Function
LD D G &2 Contact Logical Operation LD
Bit Devices Word Devices 16-bit instruction (5 Steps)
X|Y|M|S KnX|KnY |KnM|KnS| T | C . Continuous
LDs% . - -
execution
S S I e
32-bit instruction (9 Steps)
S Mol ol ol B .. Continuous
DLD3% . - -
execution

® Note: %: =, >, <, <>, =,

=

* Flags: None

Operands:

@: Data source device 1

Explanations:

®: Data source device 2

1. This instruction compares the content in §4 and S,. If the result is not “equal”, the continuity of

the instruction is enabled. If the result is “equal”, the continuity of the instruction is disabled.

2. LDx (=, >, <, <> =, =)instruction is used for direct connection with BUS.
16 -bit instruction 32 -bit instruction | Continuity condition N%-ocr(])gi’iiigl:]ity
LD= DLD= SHEED) ESDFED)
LD> DLD > ESDNECD, SHEED)
LD< DLD< ESMCD, D)
LD< > DLD< > IS, CSHECED)
LD< = DLD< = SN CHNED)
LD> = DLD> = ESED) CHRED)
3. Ifthe most left bit of §4 and S, (16-bit instruction: b15 -~ 32-bit instruction: b31) is “1”, the compare
value will be regarded as the negative value for comparison.
4. When 32-bit counters (C200 ~) are used in this instruction for comparison, make sure to adopt

32-bit instruction (DLD:%). If 16-bit instructions (LD3%) is adopted, a “program error” will occur

and the ERROR indicator on the panel will flash and the connecting controller can not run..

Program Example:

1. When the value of CO is equal to the value of K200, Y10 = On.

2.
3.
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D= | k200 | c10

X001
LD > D200 | K-30 —HlF— SET Y011

DLD> [K678493 C200 M50
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Mnemonic Operands Function
AND 3% D S &2 Contact Logical Operation AND 3%
Bit Devices Word Devices 16-bit instruction (5 Steps)
X[ Y |M|8|K|H KXKnYKMKS| T |C|D|E|F| |y Continuous i
execution
S4 k| ok |k |k | k| k| %
32-bit instruction (9 Steps)
S, k| ok |k |k | k| k| %

DAND Continuous

* Note: X%: =, >, <, <>, =, o execution

\%

® Flags: None

Operands:

@: Data source device 1 @: Data source device 2

Explanations:

1. This instruction compares the content in S4 and S,. If the result is not “equal”, the continuity of the
instruction is enabled. If the result is “equal”, the continuity of the instruction is disabled.

2. AND:x (=, >, <, <>, =, =) instruction is used for direct connection with BUS.

16 -bit instruction 32 -bit instruction | Continuity condition No-con.tllnwty
condition
AND = DAND = ESECED, SFED,
AND > DAND > ENCD, SRCED)
AND < DAND < S &2 S,
AND < > DAND < > DI ED) COECED)
AND < = DAND < = So-E2 SN ED,
AND > = DAND > = SDEED) MRS

3. If the most left bit of $4 and S, (16-bit instruction: b15 ~ 32-bit instruction: b31) is “1”, the compare
value will be regarded as the negative value for comparison.

4. When 32-bit counters (C200 ~) are used in this instruction for comparison, make sure to adopt
32-bit instruction (DAND ). If 16-bit instructions (AND %) is adopted, a “program error” will occur
and the ERROR indicator on the panel will flash and the connecting controller can not run..

Program Example:

1. When X0 = On and the value of CO is equal to the value of K200, Y10 = On.

2. When X0 = Off and the value of DO is not equal to -10 and X1 = On, Y11 = On will be retained.
3. When X2 = On and the value of (D11, D10) is lower than 678,493 and M3 = On, M50 = On.
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X0
L 1—— AND= | k200 | c10
X1
—4+—— AND<>| K-10 DO SET Y11
X2
— —— DAND> |K678493 D10 M50
M3
|
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Mnemonic Operands Function
OR:x D ESHESD) Contact Logical operation OR
Bit Devices Word Devices 16-bit instruction (5 Steps)
X Y M S K H [KnX[{KnY|KnM|KnS| T C D E F . Continuous
OR3% : - -
execution
S o I S S B S I S R S I
32-bit instruction (9 Steps)
Sz ol ol ol Bol Bl Boll o .. Continuous
DOR:%¢ . - -
execution

® Note: %:=,>,<,<> =, =

* Flags: None

Operands:
@: Data source device 1 ®: Data source device 2

Explanations:

1. This instruction compares the content in S; and S,. If the result is not “equal”, the continuity of
the instruction is enabled. If the result is “equal”, the continuity of the instruction is disabled.

2. OR: (=, >, <, <> =, =)instruction is used for direct connection with BUS.

16 -bit instruction 32 -bit instruction | Continuity condition No-con.ti.nuity
condition

OR= DOR= CHEED, N ED,

oR> DOR> SRS G-
OR< DOR < EDRED)) SPEES
OR< > DOR< > CoxED EDEIED
OR<= DOR< = EDHED, ENED,
OR>= DOR> = CEEED, EDMED

3. Ifthe most left bit of §4 and S, (16-bit instruction: b15 -~ 32-bit instruction: b31) is “1”, the compare
value will be regarded as the negative value for comparison.

4. When 32-bit counters (C200 ~) are used in this instruction for comparison, make sure to adopt
32-bit instruction (DOR ). If 16-bit instructions (OR ) is adopted, a “program error” will occur
and the ERROR indicator on the panel will flash and the connecting controller can not run..

Program Example:

1. When X1 = On, or the value of C0 is equal to the value of K200, Y10 = On.

2. When X2 and M30 are both, or the value of 32-bit data (D101, D100) is equal to or higher than
K100,000, M60 = On.
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D-76

X1
—1 OR= K200 C10

X2 M30
— | | J
— DOR2 D100 |K100000

<
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