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SAFETY PRECAUTIONS

® Read this manual thoroughly and follow all the safety precautions and instructions given in this
manual before operations such as system configuration and program creation.

® Keep this manual handy so that you can refer to it any time you want.

® [f you have any question concerning any part of this manual, contact your nearest Hitachi branch
office or service engineer.

® Hitachi will not be responsible for any accident or failure resulting from your operation in any
manner not described in this manual.

® Hitachi will not be responsible for any accident or failure resulting from modification of software
provided by Hitachi.

® Hitachi will not be responsible for reliability of software not provided by Hitachi.

® Make it a rule to back up every file. Any trouble on the file unit, power failure during file access
or incorrect operation may destroy some of the files you have stored. To prevent data destruction
and loss, make file backup a routine task.

® Furnish protective circuits externally and make a system design in a way that ensures safety in
system operations and provides adequate safeguards to prevent personal injury and death and
serious property damage even if the product should become faulty or malfunction or if an
employed program is defective.

® [f an emergency stop circuit, interlock circuit, or similar circuit is to be formulated, it must be
positioned external to the programmable controller. If you do not observe this precaution,
equipment damage or accident may occur when this programmable controller becomes defective.

® Before changing the program, generating a forced output, or performing the RUN, STOP, or like
procedure during an operation, thoroughly verify the safety because the use of an incorrect
procedure may cause equipment damage or other accident.

® This manual contains information on potential hazards that is intended as a guide for safe use of
this product. The potential hazards listed in the manual are divided into four hazard levels of
danger, warning, caution, and notice, according to the level of their severity. The following are
definitions of the safety labels containing the corresponding signal words DANGER,
WARNING, CAUTION, and NOTICE.

: This safety label identifies precautions that, if not heeded, will result in
A DANGER death or serious injury.
: Identifies precautions that, if not heeded, could result in death or serious
/N WARNING |* P
injury.
: Identifies precautions that, if not heeded, could result in minor or moderate
/I CAUTION |, o7 M Precst e
injury.
NOTICE : This safety label without a safety alert symbol identifies precautions that,
if not heeded, could result in property damage or loss not related to

personal injury.

Failure to observe any of the | AACAUTION | and | NOTICE | statements used in this manual
could also lead to a serious consequence, depending on the situation in which this product is used.
Therefore, be sure to observe all of those statements without fail.
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The following are definitions of the phrases “serious injury,” “minor or moderate injury,” and

“property damage or loss not related to personal injury” used in the above definitions of the safety
labels.

Serious injury: Is an injury that requires hospitalization for medical treatment, has aftereffects,
and/or requires long-term follow-up care. Examples of serious injuries are as follows: vision loss,
burn (caused by dry heat or extreme cold), electric-shock injury, broken bone, poisoning, etc.

Minor or moderate injury: Is an injury that does not require either hospitalization for medical
treatment or long-term follow-up care. Examples of minor or moderate injuries are as follows: burn,
electric-shock injury, etc.

Property damage or loss not related to personal injury: Is a damage to or loss of personal
property. Examples of property damages or losses not related to personal injury are as follows:
damage to this product or other equipment or their breakdown, loss of useful data, etc.

The safety precautions stated in this manual are based on the general rules of safety applicable to
this product. These safety precautions are a necessary complement to the various safety measures
included in this product. Although they have been planned carefully, the safety precautions posted
on this product and in the manual do not cover every possible hazard. Common sense and caution
must be used when operating this product. For safe operation and maintenance of this product,
establish your own safety rules and regulations according to your unique needs. A variety of
industry standards are available to establish such safety rules and regulations.
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1. AHazard Warning Statement

The following is the hazard warning statement contained in this manual.

1.1 NOTICE Statement
(chapter 1, page 1-3)

NOTICE

This product allows rewriting programs and internal-register values while the PCs
is running. However, you should notice that careless rewriting may lead to a
serious accident, such as breakdown of the equipment. If any of such items
needs to be rewritten, be sure to check the condition of the equipment first. You
may rewrite it only when you are sure that the equipment has no problem.
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This manual provides information on the following program product:

<Program product>
S-7895-02, S1I0V LADDER CHART SYSTEM, 01-35
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In addition to the above changes, all the unclear descriptions and typographical errors found are also

corrected without prior notice.



PREFACE

Thank you for purchasing Hitachi’s S10V Ladder Chart System.

This ladder chart system, running on personal computers, is a tool for creating,

editing, etc. of ladder application programs.

This document describes how to operate the S10V Ladder Chart System. It covers the following

versions of the ladder chart system:

System name and version

S10V Ladder Chart System for Windows®, 01-35 or later

For information on ladder programs (instructions), refer to the following manual:

<Related manuals>
* SOFTWARE MANUAL PROGRAMMING S10V LADDER CHART For Windows®
(manual number SVE-3-121)
* SOFTWARE MANUAL OPERATION HI-FLOW For Windows® (manual number SVE-3-132)

<Trademarks>
* Microsoft® Windows® operating system, Microsoft® Windows® 2000 operating system,
Microsoft® Windows® XP operating system, Microsoft® Windows® 7 (32-bit) operating
system are registered trademarks of Microsoft Corporation in the United States and/or other
countries.

* Ethernet® is a registered trademarks of Xerox Corp.



<Note for storage capacity calculations>

® Memory capacities and requirements, file sizes and storage requirements, etc. must be
calculated according to the formula 2". The following examples show the results of such
calculations by 2" (to the right of the equals signs).
1 KB (kilobyte) = 1,024 bytes
1 MB (megabyte) = 1,048,576 bytes
1 GB (gigabyte) = 1,073,741,824 bytes

® As for disk capacities, they must be calculated using the formula 10". Listed below are the
results of calculating the above example capacities using 10" in place of 2".
1 KB (kilobyte) = 1,000 bytes
1 MB (megabyte) = 1,000 bytes
1 GB (gigabyte) = 1,000 bytes

<Definitions of Terms>
PCs: An abbreviation of Programmable Controllers.
This is a general term for PLC such as the S10V, S10a and S10mini series.
PLC: An abbreviation of Programmable Logic Controllers.
This is an industrial electronic device to exert sequence control with an incorporated
program.
The S10V, S10o and S10mini series come under this PLC.
N coil: A ladder program converted into a form that can be run on the PCs by pasting symbols on
the sheet displayed on a PC.
Compile: To convert an application program such as a ladder chart into a form (N coil [s]) that can
be run on the PCs.
Sheet: A form to prepare an application program of ladder chart.
This form is controlled on a PC.
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1 BEFORE USE

This manual is intended for users who are familiar with programming on Windows®-based

personal computers.

(1 .1 An Overview of the S10V Ladder Chart System for Windows® )

The S10V Ladder Chart System for Windows® (hereinafter simply called the ladder chart
system) is a tool for creating, editing, monitoring, and debugging normal-rung ladder programs
executable on an S10V programmable controller through operations similar to those of common

Windows®-based applications.

(1 .2 Supported Hardware )

The ladder chart system supports only S10V Series PCs. None of the conventional 2a Series, 4a

Series, and S10mini Series PCs are supported.

<1 .3 Hardware and Software Requirements )

The ladder chart system requires the following hardware and software for its normal operation.

* A personal computer running Microsoft® Windows® 2000, Microsoft® Windows® XP
operating system software or Microsoft® Windows® 7 (32-bit) operating system

* At least 64 MB of RAM (main memory) installed in the personal computer (when Windows®
2000 is used)

» At least 128 MB of RAM installed in the personal computer (when Windows® XP is used)

» At least 1 GB of RAM installed in the personal computer (when Windows® 7 (32-bit) is used)

* At least 20 MB of free storage space on hard disk

* S10V LPU modules

* S10V power module

* S10V mount base

* Connecting cable — RS-232C cross cable with D-sub 9-pin connectors — between the personal
computer and PCs (S10V)

* RI/O stations, power supplies, mount bases, cards, and wiring cables, as required

Note: When you connect the personal computer with the SIOV via an Ethernet network, install an
ET.NET or CMU module on the S10V mount base.
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NOTICE

This product allows rewriting programs and internal-register values while the PCs
is running. However, you should notice that careless rewriting may lead to a
serious accident, such as breakdown of the equipment. If any of such items
needs to be rewritten, be sure to check the condition of the equipment first. You
may rewrite it only when you are sure that the equipment has no problem.

Users of this product must have adequate knowledge of the Windows®
environment and user interface. This system conforms to the Windows®
standard. This manual is prepared for users who are familiar with the basic
Windows® operating procedures.

® |f you use a personal computer with the suspend feature, disable the feature.
If the suspend feature comes into operation during execution of this system,
the system may malfunction.

® An inadequate free memory space available in RAM may cause an application
error. In the event of such an error, check the amount of free memory space
available. If it is found inadequate, add more RAM.
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2 GETTING READY FOR USE

<2.1 Installing the Ladder Chart System )

Before you start installation, check that the CD-ROM you have is the correct one. The ladder
chart system is compatible only with Microsoft® Windows® 2000, Microsoft® Windows® XP
operating systems and Microsoft® Windows® 7 (32-bit) operating system. If the ladder chart

system is installed in any other operating system, normal operation will not be guaranteed.

2.1.1 Prerequisite

Before you install the ladder chart system, ensure that the S10V base system (program product
[PP] model: S-7895-38) has been installed in the personal computer. If it has not, install it first.
(With no S10V base system installed, installation of the ladder chart system cannot be
accomplished.)

2.1.2 Installation

The procedure required is as follows:

(D Insert the ladder chart system (PP model: S-7895-02) CD-ROM into the CD-ROM drive.
@ Click [Run] from the button.

Figure 2-1 Clicking [Run]

(® The [Run] dialog box will appear on the screen.  Enter the “CD-ROM drive
name:\Disk1\setup” into the “Open” box, as shown below (in the figure below, the CD-ROM
drive is assigned to G: [G drive]). Click the button.

Run [21x]
Type the name of a program, folder, document, or
Internet resource, and Windows will open it For vou,
Open: I GH\Disk1isetup ﬂ
Chck 3 oK Cancel | Browse. .. |

Figure 2-2 [Run] Dialog Box
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(@ The installer’s main screen will appear on the computer. Then, follow the displayed
guidance.

‘welcome to the 510v LADDER CHART SYSTEM Setup
program. T hiz program will install S104 LADDER CHART
SYSTEM on wour comouter.

It iz strongly recommended that you exit allWindows programs
before nunning this Setup program.

Click Cancel to quit Setup and then close any programs you have
running, Click Mext to continue with the Setup progrann.

WARMING: This program is protected by copyright law and
intemational treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted ta the maximum extent poszible under law.

< Back I Mext > I Cancel

Figure 2-3 Installer's Main Screen

(® When the installation is ended normally, the completion-of-setup message will be shown
below on screen.  Click the button.

S10V LADDER CHART SYSTEM Setup

Information [<]

Setup is complete, You may run the installed program , Please Click [Hitachi S10%] registered into the [programs] of a
start menu , choose and start each system.

Figure 2-4 Screen Displayed When the Installation Is Completed

©® The installation of the ladder chart system is completed.
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|

Before installing the ladder chart system, be sure to exit all the currently open
Windows®-based programs. Do not forget to exit anti-virus software and other
memory-resident programs. If you install the ladder chart system without exiting
such programs, an error may occur during installation. If such an error occurs,
first uninstall the ladder chart system as directed in Section 2.2, “Uninstalling the
Ladder Chart System,” exit all the Windows®-based Programs, and then install
the ladder chart system again.

Since no window opens upon completion of installation, attach a shortcut to the desktop as

needed.

Click the button and choose [(All) Programs] - [Hitachi S10V] - [SI0V LADDER
CHART SYSTEM] - [S10V LADDER CHART SYSTEM] from the [Start] menu on the
Windows® screen. Click and hold the right mouse button on the [S10V LADDER CHART
SYSTEM] and move the pointer to the desktop. Then, choose [Copy Here] from the pop-up

menu.
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<Notes on installing in Windows® 7 (32-bit)>
Installing the S10V ladder chart system in Windows® 7 (32-bit) operating system requires
prior logging onto the operating system with an appropriate Administrator account, which is
the Administrator account first created in the initial condition of your personal computer.
When you have so logged on, you can then double-click “setup.exe” that is stored in the
DISK 1 folder on the S10V ladder chart System CD. When “setup.exe” is started, the
dialog box as shown below will appear.  Click the button to continue the execution
of the setup program.

% User Account Control li:h,l

|"lj] Do you want to allow the following program from an
“2/ unknown publisher to make changes to this computer?

Program name:  SETUP.exe
Publisher: Unknown
File origin: CD/DVD drive

¥ Show details

Change when these notifications appear

The S10V ladder chart system cannot be installed on a per-user basis. To
install the S10V ladder chart system successfully, the user must first log onto the
operating system with an appropriate Administrator account, which is the
Administrator account first created in the initial condition of your personal
computer.

The S10V ladder chart system may not be installed properly in any of the
following cases: 1) administrator permission is acquired by using User Account
Control(*) with a standard user account and 2) logon is made with an
Administrator account that has been created using User Account Control with a
standard user account.

If you make a logon with a user account that is different from the one you have
used for the installation of the S10V ladder chart system, the installed program
may be missing from the program menu displayed. In this case, you should
perform the following series of steps: 1) make a logon again with the
Administrator account first created in the initial condition of your personal
computer; 2) uninstall the installed program; and 3) install the program again.
When you want to create a new account, be sure to make a logon with an
Administrator account. Do not use User Account Control at that time.

(*) User Account Control is a Microsoft Windows feature that temporarily grants
administrative rights to standard user accounts.

A message reporting a read-only file detected may be displayed during the reinstallation of
the S10V ladder chart system. In this case, click the button to set off overwriting.
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C2.2 Uninstalling the Ladder Chart System )

The existing S10V ladder chart System needs to be uninstalled when, for instance, you want to

upgrade it. The procedure required for uninstalling it is as follows:

(1) Uninstalling from Windows® 2000
Click on button on your Windows desktop and choose [Settings] - [Control Panel].
When the Control Panel opens, double-click on [Add/Remove Programs]. Then, choose
“S10V LADDER CHART SYSTEM?” in the [Change or Remove Programs] tab and click the
| Change/Remove | button. When the [Confirm File Deletion] dialog box appears, click
the button.

(2) Uninstalling from Windows® XP
Click on button on your Windows desktop and choose ([Settings] - )[ Control
Panel]. When the Control Panel opens, double-click on [Add/Remove Programs]. Then,
choose “S10V LADDER CHART SYSTEM” in the [Change or Remove Programs] tab and
click the | Change/Remove | button. When the [Confirm File Deletion] dialog box
appears, click the button.

(3) Uninstalling from Windows® 7 (32-bit)
Click on button on your Windows desktop and choose [Control Panel]. When the
Control Panel opens, click [Programs and features]. Then, select “S10V LADDER CHART
SYSTEM” and click | Uninstall/Change | button. When the [Confirm File Deletion]
dialog box appears, click the button.

® |f Windows® opens a window during the uninstall process to display the
question “Remove Shared File?”, click the button to retain shared files.

® \When you want to reinstall the LADDER CHART System, be sure to perform
an uninstall and then perform an install.
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(2.3 Starting the System

)

The installed ladder chart system will be automatically listed in the button of
Windows®. Click [(All) Programs] - [Hitachi S10V] - [S1I0V LADDER CHART SYSTEM] -
[S10V LADDER CHART SYSTEM] from the button (see Figure 2-5). The ladder

chart system will then be started.

3 Cutook Express

rikes » (=) Administrative Tooks »
7 @ Documents

@ Setings ¥ (= s10v HI-FLOW SYSTEM
? @ search
2 @ Help

b () 510V BACKUP RESTORE SYSTEM b

Figure 2-5 Starting the S10V Ladder Chart System

® [ S10¥ ] Ladder chart system 01-14
FilefFy Displawit) Ukiliby{l)  Help{H}

=[O

OEH FREX FZTT P00 5 RAREGTN S@E » = ke

Status IOfﬂine 'ICnmmunicatinnlAH Send 'I

> & & & & & &
sM sE sl sT s sk sl

O &8 %

jHH 1 4
sC s3 sk sF <l

sh sB sU sD

Ne. ..
Mmoo ——---
Cymor  —----
Oymoz  ——---
T — 510¥ Ladder
Qmos  ----- The current environment of PCs is overwritten when kransmit Ladder chart program
Cymos  ----- made newly to PCs without receiving environment Ffrom PCs,
D NoE  -—--- Make Ladder chart program when want to make Ladder chart on environment
D o fu L — of present PCs after having recieved in On-line state once
Cymos ——-
R
Clmoe ————-
Mmog  —----

— T+ F+d t-

sH 570 =8 520 54 sG] st sl sd

BHD
s9

Errors = 0

Press [F1] for Help [OFfline: [Editing

|Connect Type : RS5-232C

|com1 V.

Figure 2-6 Window Displayed When the S10V Ladder Chart System Is Started
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(2.4 Ending the System )

To end the ladder chart system, click [Application termination] from the [File] menu (see Figure
2-7). The system will then stop processing, closing its window, and you will be taken back to
Windows®.

# [ s10¥ ]Ladder chart system 01-14 - [S mode Ladder1:N00] |- O] x|

S-l File(F) Edit(E) Display(v) Build(E) RunEdit(R) Ukilitwil)  Window(W)  Comment(C)  HelpiH) = E'ﬂ
e i) i [y s f QAR (S N[ SE| > = m |
Open file{0).. . Ctrl+0

Close file{C) n[A Sene |

Save file(5) Crl+5 1 2 | 3 | n I 5 I 6 | 7 | 8 | 9
Save file as{a)...

TH I PSS SN

Prink preview(V)

Setup print bype(T)...

Setup page layoutiU)..,

Setup prinker(R)...

£5¥ Output: 3

-

1 coce. sy
2 5 mode Ladderl wsyl
3 aaamsvl

4 ldr1 vl ~
»

fipplication ter 100 (1,1} [ oo
<ASBOEEE 0O @RF|— | L 44 Ld|m

s sE s ST sG sk s] | sC s5 sR sF sl | sH 57 58 <2 a4 55 56 sl osE | sU

1= 1RO e o

JHHMM

sh sB sl sD

Errors = 0O

Terminate application and request to preserve File, |0FFIme \Editing |Connect Type : RS-232C |COM1 i

Figure 2-7 Ending the Ladder Chart System
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C2.5 Installing and Uninstalling the S10V S10Tools System )

The S10V S10Tools system (hereinafter simply called the S10Tools system) is installed by
performing the same procedure as used for the ladder chart system. For information on how to
install the S10Tools system, see Section 2.1, “Installing the Ladder Chart System.”

The S10Tools system installed is of the model S-7895-01. It runs under the same operating
system, and is subject to the same prerequisite as the ladder chart system. The S10Tools system
is uninstalled by performing the same procedure as used for the ladder chart system. For details,
see Section 2.2, “Uninstalling the Ladder Chart System.”

The S10Tools system is the ladder chart system and HI-FLOW system combined into a single
package and is supplied on CD-ROM. For information on how to use the S10Tools, refer to the
software manuals for each product.
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3 LADDER CHART SHEETS

The ladder chart system processes application programs running on the personal computer, called

ladder programs, in the form of series of ladder sheets.

(3.1 Ladder Sheets )

Each ladder sheet is managed as a single N coil. Up to 256 N coils numbered NOO through NFF
(hexadecimal) can be created for each project. Switching between N coils can be accomplished
by double-clicking the desired N coil number in the N coil list displayed (double-clicking an N

coil makes its corresponding ladder sheet active). No more than one sheet can be edited at a

time.
# [ s10v¥ ] Ladder chart system 01-14 - [S mode Ladder1:N00] M= 3
-§a File(F) Edit{E) Display(y¥) BuildiE) RunEditfR) Utilityilldy wWindowW) Comment{C) Help(H) _|ﬁ||1|
OEE|$BEEX 30 ¥ (Hay s -] Qaa (828 (S o=k @
Status IOfﬂine vlCommunicationlAll Send vI
1 [ 2 [ 8 [ s ] 5 | 6 [ 7 | 8 [ o7
He. .. | La. | Commer &
Mmoo -————-
R — | 1 oo
(iwgg ---1 Double-click the
(moa  --—1 left button twice in
Qymos -1 quick succession
(M mos
Mwos  -————-
Mywor  -————
] R—
Mywos  -———— 3
(i) —
) () J— -
Mywoc  ————- i | ETI _,I_I
4| | »
[ 100 i1, 127 [ oo
[Pt~ B E e 2 E &2 oo @ FH kx|— | =+ k44 tamE]
Errors = 0
Press [F1] for Help |0fFlire [Editing [Connect Type | RS-232C [camy g

Figure 3-1 Example of a Ladder Sheet

A ladder program can be created by pasting ladder symbols (selectable from the ladder symbol
bar as shown below) into ladder sheets or, simply, sheets. For details, see Section 4.3, “Ladder

Sheet Editing Functions.”

ittt B2 E2 0B *|— | v+ F+4 4 [0

Figure 3-2 Ladder Symbol Bar
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4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

This chapter describes the ladder chart system’s functionality for processing ladder sheets and

explains how to use it. For details, refer to the ladder chart system’s online help.

(4.1 Ladder Chart System’s Main Window )

The ladder chart system’s main window is shown in the Figure 4-1.  As shown, the main
window consists of the following items: the menu, tool bar, mode bar, ladder symbol bar, N coil

window, ladder sheet, output window, status bar, and the cross-reference window.

# [ 510¥ ] Ladder chart system 01-20 - [S mode Ladder1:N00] - o) x|
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BiN03 00008 — —t —IC‘”SE

Bynos 00012 —
Ejymos_ ooooe

N coil window 2 :I No s 2 2 A |
Eadder sheet NOE 1 1 1 A

B 0

Nno. ‘ Cir... ‘ Line | Row | Type | (

[y mog I
[ T — ]
% NOB | Cross-reference window |
Bmoc - 3
B -
BmoE - =
[ _';| P _,l_l
4 l C AL | |

= = & < & EE
s sE sl sT sG sk sl

e e E

sC s5 sR sF sl

— 1T+ F+q -
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Figure 4-1 Ladder Chart System’s Main Window

%#74 Ladder symbol bar |

411 Menu

The menu offers the following functions:

# [ 510¥ ] Ladder chart system 01-20

FilefE) Edit{E) Displaw(yy Buildi{B) RunEdtiR) Ukilitw( ‘Window(W) Comment{C) HelpfH)

Figure 4-2 Main-Window Menu

® File: A sub-menu of file processing functions such as saving, reading, and printing of ladder
sheets.
® Edit: A sub-menu of editing functions to edit displayed components of a ladder circuit.
® Display: A sub-menu of functions relating to the display format of ladder circuits.
® Build: A sub-menu of functions relating to the sending and receiving of ladder programs to and
from the PCs.
® RunEdit: A sub-menu of editing functions to edit a ladder circuit during run.
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® Utility: A sub-menu of a variety of utility functions.
® Window: A sub-menu of functions relating to ladder sheet windows.
® Comment: A sub-menu of PI/O comment-related functions.

® Help: A sub-menu of help functions.

4.1.2 Tool bar
. : /O t
The tool bar offers the following functions: display. |
/ Suppose un-
| Copy | | Delete line | Edit line | Search | | Print | AllN coil displaying /O
comment compile comment.
| Save file | | Delete | | Delete step | | Undo | Zoom Searching Stop
l l down topic monitoring
ODFE &BEX % ¥ i BE RS TR 2 o= | A
T T T T T T I fR—
| Open file | | Paste | |Insert stepl Delete line Zoom up Version Start displgy (}),fline
comment information monitoring comments
| Cut | | Insert line | Insert line Redo Zoom N coil Monitor value is displayed
comment standard Compile with the number of

hexadecimal. / Monitor
value is displayed with the
number of decimal.

Figure 4-3 Tool Bar

® New file: Opens a new ladder program (sheets).

® Open file: Opens a selected normal-rung ladder program.

® Save file: Saves the currently open ladder program file.

® Cut: Cuts the ladder symbol at the cursor in a ladder sheet.

® Copy: Copies the ladder symbol at the cursor in a ladder sheet.

® Paste: Pastes a copied or cut ladder symbol into the position at the cursor in a ladder sheet.

® Delete: Deletes the ladder symbol at the cursor in a ladder sheet.

® Insert line: Adds a new line before the one at the cursor in a ladder sheet.

® Delete line: Deletes the line at the cursor in a ladder sheet.

® Insert step: Adds a step (cell) to the left of the cursor in a ladder sheet. This occurs only when

there is a free area in the ladder sheet.

® Delete step: Deletes the cell at the cursor in a ladder sheet and moves the cell(s) which follow
to the left in order to fill the empty space after the deletion. This movement has
no effect on coils.

® Insert line comment: Inserts a line comment into the currently open ladder program file.

® Edit line comment: Edits a selected line comment in the currently open ladder program file.

® Delete line comment: Deletes a selected line comment from the currently open ladder program

file.
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® Undo: Reverses the last operation performed. This Undo command cannot be applied if the
last operation performed is a line-comment insertion, editing, or deletion.
® Redo: Reverses the last undo operation performed. This Redo command cannot be applied if
the last undo operation performed is the undoing of a line-comment insertion, editing, or
deletion.
® Scarch: Searches for ladder symbols matching the value of a specified register.
® Zoom up: Increases the scale factor for displaying ladder sheets.
® Zoom down: Decreases the scale factor for displaying ladder sheets.
® Zoom standard: Sets the scale factor for displaying ladder sheets to its standard value (100%).
® Print: Displays the print type window.
® Version information: Presents version information.
® Scarching topic: Displays the topic search window.
® N coil compile: Compiles only the currently active N coil (ladder sheet).
® All N coil compile: Compiles all N coils in the N coil list displayed.
® Start monitoring: Starts monitoring ladder circuits in the S10V’s memory. Selectable only
when the ladder chart system is running online with the S10V.
® Stop monitoring: Stops monitoring ladder circuits in the S10V’s memory. Selectable only
when the ladder chart system is running online with the S10V.
® Monitor value is displayed with the number of hexadecimal./Monitor value is displayed with
the number of decimal: Switches the display format of monitored values that is used during
ladder circuit monitoring between hexadecimal and decimal.
® [/O comment display./Suppose un-displaying I/O comment:
Switches the I/O comment display mode between display and no-display.
® Display/No display of line comments:
Switches the line comment display mode between display and no-display.
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4.1.3 Mode bar

The mode bar offers the following functions:

JStatus IDnIine j Comimunication IAII Send j

Figure 4-4 Mode Bar

® Status: Indicates or changes the communication status of the ladder chart system.  The
communication status is either “Offline”, “Online”, or “Only for online monitor”.
® Communication: Effective only in the online mode, offers the two modes: All Send and Run-
Edit Send. Usually, the All Send mode is selected.

4.1.4 Ladder symbol bar
The ladder symbol bar contains ladder-symbol templates, including connecting-line templates,
which can be pasted into ladder sheets. For details, see Section 4.3, “Ladder Sheet Editing

Functions.”

|Rising-edge contactl | Comparison (NEQ) | | Comparison (GE) | | Function | Top

NOT Comparison Set coil Horizontal | Left | | Lower right |
(GT) line l l

gt BE80088 @B L|— | v+ F44 4 |x

|

B-contact Comparison Comparison | Reset coil | | Vertical line | | Intersection | | Branch delete |
(EQU) (LE)
| Falling-edge contact | | Comparison (LT) | | Coil | Loopback | Bottom | |L0wer leftl

Figure 4-5 Ladder Symbol Bar
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4.1.5 N coil window

The N coil window presents a list of N coils. This list contains N coil number icons in the
“NcoilNo.” column, ladder line counts in the “Ladder...” column, and comments in the
“Comment” column.

The N coil number icons in the list are displayed in one of the three colors: the background color
when the N coils have no ladder program created; red color when the ladder program created for
the N coils is not compiled yet; or blue color when the ladder program created for the N coils is
already compiled.

Each N coil comment displayed consists of up to 32 characters. If no comment is given to the N
coil, the comment field will remain empty.

/rmml Ladder... | Comment

Epno0 ) ooooz |
00006 PLANTI

|»

Background .
color

~

(No ladder program)

Red color ==

(Not compiled)

[

=== B
(Compiled) o [ ] Sp—

Figure 4-6 N Coil Window

4.1.6 Output window

The output window presents information about the result of compilations.
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4.1.7 Status bar

The status bar presents the following four pieces of information:

Status Connection type
Press [F1] For Help |Orline |[Editing |Connect Type : R5-232C [comt él
Ladder sheet status | Communication port |

Figure 4-7 Status Bar

® Status: Indicates the communication status of the ladder chart system. For more information,
see Subsection 4.5.2, “Switching between ‘online’, ‘offline’, ‘only for online monitor’,
and ‘online waiting’ modes.”
® [adder sheet status: If a ladder sheet(s) are open, indicates the condition by displaying
“Editing”; if all the ladder sheets are closed, indicates the condition by
displaying “No program”.
® Connection type: Indicates the type of communication connection used between the S10V and
personal computer. The connection type indicated is either RS-232C or
Ethernet and can be changed in the [Connect Type] window. To display the
[Connect Type] window, click [Change connection of PCs] from the [Utility]
menu.
® Communication port: Indicates the port used in communications between the S10V and
personal computer:

For RS-232C: One of the ports COM1 through COM4 is indicated which
is the personal computer’s COM port that has been
selected in the [Connect Type] window.

For Ethernet: The IP address of the S10V is indicated which is the one

that has been set for the CMU or ET.NET module in the

[Connect Type] window.
4.1.8 Cross-reference window

The cross-reference window enables you to obtain cross-reference information for a desired

symbol name. For details, see Subsection 4.3.3, “Cross-referencing ladder only.”
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C4.2 Ladder Sheet File Processing Functions

Each ladder sheet file processing function can be click from the pull-down menu shown below.

[
# [ 510¥ ] Ladder chart system 01-14 - [S mode Ladder1:N00] =13

Su FilelfF) Edi(E) Display(v) Buld(B) RunEditiR) UHity(U] Window{W) Comment{C) Help{H)

New Fils(h)
Open file(0). .

=

«@Q

Clos File(C)
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Figure 4-8 Clicking the [File] Option

These [File] menu options are listed below along with descriptions of their functions.

Table 4-1 [File] Menu Options (1/2)
No. Level 1 Level 2 Level 3 Description
1 | File New file Opens the ladder program creation window.
2 Open file Reads in a specified ladder program file.
3 Close file Closes the currently active window (file).
4 Save file Saves the contents (data) of the currently active
window (file) and allows you to continue editing.
5 Save file as Saves the contents (data) of the currently active
window (file) with a specified name and allows you to
continue editing.
6 Print Circuit Prints circuit diagrams drawn.
7 Memory status Prints current memory usages.
8 LPET Prints LPETs (ladder program edition tables) used.
9 TUC Prints TUC (T, U, and C coils) set values.
10 Device usage Prints devices used.
11 Cross reference Prints cross-references used.
12 Coil reference Prints coil references used.
13 EXFET Prints system extension functions used.
14 UFET Prints UFETs (user function edition tables) used.
15 I/O comment Prints I/O comments used.
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Table 4-1 [File] Menu Options (2/2)
No. Level 1 Level 2 Level 3 Description

16 | File Print Analog counters Prints information on the analog counter(s) currently
(continued | (continued from assigned (if any) to an I/O data area(s) in an open
from the previous page) program file.
previous . . -

17 age) Ethernet Prints information on the existing Ethernet
pag communication communication settings.

setting

18 Print preview Circuit Displays print images of circuit diagrams drawn.

19 Memory status Displays print images of current memory usages.

20 LPET Displays print images of LPETSs used.

21 TUC Displays print images of TUC set values.

22 Device usage Displays print images of devices used.

23 Cross reference Displays print images of cross-references used.

24 Coil reference Displays print images of coil references used.

25 EXFET Displays print images of system extension functions

used.

26 UFET Displays print images of UFETs used.

27 I/O comment Displays print images of I/O comments used.

28 Analog counters Displays print images of the currently assigned analog

counter(s) information to be printed.

29 Ethernet Displays print images of the existing Ethernet
communication communication settings information to be printed.
setting

30 Setup print type Sets details of a printout to be produced.

31 Setup page Sets a page layout.

layout

32 Setup printer Sets up the printer.

33 CSV Output Memory status Outputs current memory usages to a file in CSV

format.

34 TUC Outputs TUC set values to a file in CSV format.

35 Cross-reference Outputs cross-references used to a file in CSV format.

36 Coil reference Outputs coil references used to a file in CSV format.

37 I/O comment Outputs I/O comments used to a file in CSV format.

38 Analog counters Outputs the currently assigned analog counter(s)

information to a file in CSV format.

39 Ethernet Outputs the existing Ethernet communication settings
communication information to a file in CSV format.
setting

40 File names 1, 2, Displays the file(s) that have been created or used in

3,4, ... the past.

41 Application Exits this application.

termination




4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE
|

4.2.1 Printing a circuit diagram with cross-references

A circuit diagram with cross-references can be printed by clicking [Setup print type] from the
[File] menu as shown below and then checking the [Ladder Cross Reference] checkbox in the
[Setup print type] window. After this checking, click [Print] - [Circuit] from the [File] menu.
A circuit diagram with cross-references will then be printed on the printer.

Before printing, a circuit diagram with cross-references can be displayed on screen by clicking

[Print preview] - [Circuit] from the [File] menu.

# [ 510% ] Ladder chart system 01-14 - [S mode Ladder1:N0O0] M=l E3
S,al File(F) Edit{E} Display(v) Build{B) RunEdit(R) Uity WindowW) Comment{C) Help{H) -1&1x
New et ahn [THTAT D R RARS TR SE| > =8
Open file()... ChrO
Close file(C) il IAH Send e
Save fileis) Chrk+s 1 I 2 I 3 | y I 5 I & | 7 I P I 9 —
Save file as(A)...
Prink{F} CtrHP b
e ity . | o oo o o oo (o

Setup print typelT)...

Setup page layout{U). ..

Setup printer(R)...

5 Qutput r

1 coee wsyl
2 5 mode Ladder1 wsvl
3 aaa.wsvl

4 1dr1 . wsvl
-
Application terminationd) LI_I

[ e e e e e e e e o L B

e [100% (1, 12) ‘ oo
[ EEa s E|ce el %= | =+ F+4 4=

Errors = 0
Sek print bype [OFfline |[Editing |Connect Type : R5-232C |comL 7

Figure 4-9 Clicking [Setup print type] from the [File] Menu

(1) Setting a print type for printing a circuit diagram with cross-references
Before you print a circuit diagram with cross-references, specify a print command and a print
format. To do this, click the [Circuit] tab in the [Setup print type] window, and then check
the [Ladder Cross Reference] checkbox and, if necessary, set additional items below the
checkbox. Then, the system is ready to print a circuit diagram with cross-references (the N

coils subjected to this printing have been selected in the N coil list of the window).
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Setup print type E |

Device uzage I |0 Comment I Crozs reference I
Circuit | Coil reference I TucC
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]
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e e
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4l Select(2] | No Selectt) |

¥ ‘Ladder Cross ReferencelCE [ Line Comment(]]

Search Contact Search Data
¥ Separate[S) % Block Mo B
i~ EqualizelE] = Cail Mo.L]

K I Cancel | Spply | Help |

Figure 4-10 [Setup print type] Window

® | All Select | button

Clicking the [All Select] button selects all N coils in the N coil list which have a ladder
sheet created (whether a ladder sheet has been created or not is indicated by the presence
of a ladder line count in the same display line). When you wish to subject only some of
the created N coils to printing, click the desired N coil(s), rather than using this button.

o button
Clicking the [No Select] button deselects all the selected N coils in the N coil list.

® [Ladder Cross Reference] checkbox
Checking the [Ladder Cross Reference] checkbox causes a circuit diagram with cross-
references to be printed on the printer. The clicking also makes it possible to specify a
print format (search contact and search data) to be used during printing.

® [Search Contact] group box
The [Search Contact] group box allows you to specify a print format for the search
contact(s) to be printed along with cross-references. The print formats that can be
specified for printing are “Separate” (default) and “Equalize”.

® [Search Data] group box
The [Search Data] group box allows you to specify a type of search data to be printed.
The types of search data that can be specified for printing are “Block No.” (default) and
“Coil No.”.
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® [Line Comment] checkbox
Checking the [Line Comment] checkbox prints the selected N coil(s) along with the

inserted line comment(s), if any.

(2) Printing a circuit diagram with cross-references
On the [Setup print type] window shown in (1), click [Print] - [Circuit] from the [File] menu
with the [Ladder Cross Reference] checkbox checked. The following circuit diagram with

cross-references is output to the printer.
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Note 1: Cross-references subjected to printing:
The cross-references printed along with a circuit diagram are those which are in

correspondence with the coils used in the ladder program. These coils are any of the

following:
<Coils subjected to cross-reference printing> (*1) This output coil is one of the following:
Svmbol Subjected to E F Xtem?l oujcput.
Y! printing or not : Interna ' reglster. .
M: Extension internal register.
—®— Keep relay reset coil Subjected T: On-delay timer.
U: One-shot timer.
—@— Keep relay set coil Subjected C: Up-down counter.
—O— Output coil (*1) Subjected G: Global-link register.
N: Nesting coil.
Function Not subjected P: Process register.

E: Event register.

Z: 7 register.

LB: Work register.

LR: Ladder converter-dedicated work
register.

Note 2: Items printed as cross-references:

The items printed as cross-references along with a circuit diagram are listed below.

Table 4-2 Items Printed as Cross-References

No. Item Print format Remarks
1 Nesting number of a nesting where the | N*** *#%: 3-digit hexadecimal
register for the coil is used number
2 Type of a symbol where the register for | [A]: A-contact Functions are not included
the coil is used [B]: B-contact among these symbols. (*2)
[C]: Coil
3 Block number of a block where the o *xE%: 4-digit decimal
register for the coil is used. number
4 Output coil name in a block where the | Output coil name (the coil and the Functions are not included
register for the coil is used register used with that coil are among these coils.
printed in the format below)
Example: <O~ R050

(*2) The “[C]: Coil” format is used in cases where any two nestings (N coils) use the same coil. This double use of a
coil is allowed in any two nestings.
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Note 3: Cross-reference print formats:
Any of the print formats below can be selected (in the [Setup print type] window shown
in Figure 4-10) when printing cross-references.
(1) Print formats for search contacts
* A print format can be specified for search contacts to be printed along with cross-
references.
* The print formats you can specify for search contacts are the following two:
“Separate” and “Equalize”.
“Separate” format:

The contacts for Y100 are classified either

Y100 | NOOO[AJ0002 as A contacts or B contacts and printed.

[B]0010

3

‘Equalize” format:

The contacts for Y100 are printed without

any classification.

Y100 NOOO : 0002 0010

()
—/ I

(2) Print formats for search data
* A print format can be specified for search data to be printed along with cross-
references.
* The print formats you can specify for search data are the following two: “Block
No.” and “Coil No.”.
“Block No.” format:

Y100 | NOOO[A]0002
[B]0010

“Coil No.” format:

All output coil names in the blocks

internally using detected contacts are
v100 | NooofA] - R043 y using

40— [B] .O_ yooc | Pprinted in this format.
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4.2.2 Printing a list of the devices currently used (or displaying its preview)
(1) Overview

2

The [File] menu offers options for searching all N coils used in a currently open ladder
program file for the hardware devices (registers) currently used therein and listing the found
devices along with their status information indicating they are currently used. The [File]
menu also offers an option for selecting a desired type(s) of devices before printing or
displaying in a preview. With this option you can also exclude any type(s) of devices
currently not used from among those types of devices selected to be printed (and displayed in
a preview).
Note: The above [File] menu options do not support the printing and displaying in a preview
of lists of IW, OW, and/or A-registers currently used.
Operation procedure
The general operation procedure for printing (and displaying in a preview) a list of the
devices currently used is described below. If you want to view such a list for the previously
selected type(s) of devices, skip Steps (D through @ in the procedure below and start it
directly from Step ®.

(D Click [File] - [Setup print type] from the menu bar in the main window.

# [ 510¥ ] Ladder chart system 01-33 - [S mode Ladder1:N00] i ] 4
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Print preview(i)
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Setup printer(R). ..
C5Y Outpuk

3

Setup page layout{U)...

2 (00003

Latest: file

(n0004)
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Open file(C)... Chl+0
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Save file(5) Ctrl+5 F P] 2 u 3
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Figure 4-11 Choosing [Setup print type] from the [File] Menu
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@ The [Setup print type] window as shown below appears. Double-click the [Device
usage] tab in the window.

Setup print type :.-ff: x|

Device usage I 170 Comment I Cross reference
Circuit | Coil reference I TUC

Select Mool number.
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00004 =
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o e
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s
e
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oo |

1l Select(a] | Mo Selecth) |

[" Ladder Cioss ReferencelC) [ Line Comment{]]

Search Contact Search Data
" Separate(S] " Block MoE]
" EqualizelE] 1 Coil Hal]

0k I Cancel | Apply | Help |

Figure 4-12 [Setup print type] Window
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@ Check the type(s) of devices you want to print (and display in a preview). All device
types with a check mark will be printed (and displayed in a preview).

Setup print bype " x|
Circuit | Coil reference I TUC I
Device usage | [/0 Comment I Cross reference
— Check prnt type:
= I R I E W)
i M rCz L u
T K 5 ['LF Lo :
F g :: 5 :: i mlE B Mark the desired type(s) of
K devi ith a check for printin
T v M ow LM CVICES Wi p g
ru N B e
| m e LB [T LR )
Al Select2) | Mo Select) |
 Pleaze check the print option.
[~ Anunused device is not printed.
Cancel | Lpply | Help |

Figure 4-13 [Device usage] Tab of the [Setup print type] Window -- Example 1

In this window, if you click the button, a check mark will be entered in
every displayed check box at once. If you want to remove all the check marks from the
displayed check boxes at once, click the button in place of [All Select].

If you click the button in the [Setup print type] window, check-marks will
be automatically entered in the checkboxes of all the types of devices that can be
subjected to list printing or displaying in a preview.

If you click the button in that same window, any check marks already
entered will be removed from the checkboxes of all the types of devices that can be

subjected to list printing or displaying in a preview.
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<Setting for excluding any type(s) of devices currently not used from printing>

There may be cases where you want to print (and display in a preview) only the types of devices
that are used in the ladder program currently open and that are included among those selected to
be printed (and displayed in a preview). In these cases, as shown below, check the [An unused

device is not printed.] check box that is provided as a print option.

Setup print type ll
Circuit | Cail reference I TULC I
Device usage I 1/0 Comment I Cross reference
— Check print type
I ¥ R v E v L v Ly
v J ¥ M v z v LL v LI
I ¥ K v s I LF v Lo
v 0 IV G ¥ P v L
M iy ¥ D [¥ LM
M u VN v B ¥ LG
MV VP ¥ LB ¥ LR
1l Select(t] | No Selecti] |
— Fleaze check the print option.
W &n unused device is not printed.
Cancel | Spply | Help |

Figure 4-14 [Device usage] Tab of the [Setup print type] Window -- Example 2

For example, if you check the [An unused device is not printed.] check box in the above window
and the “J” and “Q” registers are not used in the ladder program, then the “J” and “Q” registers
will be excluded from printing (and displaying in a preview).

The check boxes and print option in the [Setup print type] window, once selected, will remain

selected until you deselect them. (This is true even when the ladder chart system is restarted.)
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@ Click one of the following buttons in the [Setup print type] window:
button: Sets the type(s) of devices that you have selected in the [Device usage]
tab, and closes the [Setup print type] window.
button: Ignores the type(s) of devices that you have selected in the [Device
usage] tab, and closes the [Setup print type] window.

<Printing a list of the devices currently used>

® Click [File] - [Print] - [Device usage] from the menu bar in the main window. The
[Print] window will then appear. If you click the button in the [Print] window,
the [Print] window will close and a list of the currently used devices will print on the
printer. If you click the button instead in the [Print] window, the [Print]
window will close but no such list will print on the printer.

<Displaying a list of the currently used devices in a preview>

©® Click [File] - [Print preview] - [Device usage] from the menu bar in the main window.
The [Print Preview] window will then appear. Click one of the following buttons in the

preview window:

: Prints the displayed preview.

: Displays the next page of the preview.

| Previous page | : Displays the previous page of the preview.
: Displays the preview in units of two pages.

: Displays the preview in units of one page.

: Displays an enlarged image of the preview.

: Displays a reduced image of the preview.

: Closes the preview window.
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(3) How to read the printed list or displayed preview

l—( Ladder program file in which the devices used are searched for, and its storage location

[[c: ¥Hitach¥S10V¥LDC¥S10VLadder 1. wsv | )
PCzHo = 0000 OsType = 0010 Register type
————— Device Usage Lizt o Swmbol (6

Device 01234567 S9ABCDEF 01234587 B9MBCDEF 01234567 S9ABCDET  0123456Y S9ABCDEF

P . .
®O00 CoE LB L& LB L. .. Indications of
®0an A “Currentlyused”or

(—
“currently not used”

WFCO (| .

—_— Page 1

Register type:

Identifies the type or one of the types of register selected. This type of register is one that
has been selected in the [Setup print type] window for list printing or display in a preview.
Indications of “currently used” or “currently not used”:
An indication of “currently used” is made by an asterisk (“*”’) if a given register is used
one or more times in the ladder circuit.
If the register is not used at all in the ladder circuit, however, this status is indicated by a
period (“.”).
(4) Other information
® The CR, CU, and CD registers are all listed in the printed or displayed list as CO registers.
® The NM and NZ registers are all listed in the printed or displayed list as NO registers.
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<4.3 Ladder Sheet Editing Functions

)

The ladder sheet editing functions are contained in the ladder symbol bar or [Edit] pull-down

menu.

The basic procedure for using ladder sheet editing functions is as follows:

(1) Select a ladder symbol template (e.g., an A contact), specify a position into which you wish
to paste it, and then paste the symbol.

(2) Set parameters for the pasted symbol.
(3) Repeat Steps (1) and (2) above, or edit the ladder sheet by specifying an individual line or a

range of lines.

# [ 510¥ ] Ladder chart system 01-20 - [5 mode Ladder1:N00]

ge File(F) | Edit(E) Display(¥) BuildiB) RunEditiR) Utilieye(U)  indow(

W) Comment{C) Help(H)

10 x|
T

LA RAQ S7W[EE > o m]a

=

oo

|| 2 3 | s | 5 | ﬂ

100% (1,2}
= 1lor+F+q -4

|sH 57 58 52 54 55 56 sl 53

O = i Undaflly Chrl+Z
q ReedolR CEEl
Status [0
Insert steplM)
Tl coee
MO0
Ry} Insett linefl) Shift+Ins
Bl Delete lins(L) Shift+Del
MO Cuk(T) Chrlx
NO4 Copyic) cr+C
NOS 0 pocters) ChrbY
NOB oot alli Ctrita
NO7
[k} Insert line comment: Ctrl+-Shifk+T
D mOg Edit line camment: Chrl+Shift-+E
B MOA Delete line comment Chrl-Shift-Or
Cynoe
D NOG Search(F)... CtrHF
D NOD Cross-reference[Ladder only]{O)... Ctri+E
D MOE Cross-reference[Ladder and HI-FLOW]:). ..
D MOF Device usage lisk{H}...
4 PO lump setting{G). ..
1F 4 4 TUC setting value lisk(1). ..
sA sB s Replace(E)... CErHI
el e
All Instr
Property()... Enter
Key input reference setupk) Chrl+k

|Ed\ting |Cnnnect Type : Ethernet

A

Figure 4-15

Clicking the [Edit] Option
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The editing functions provided in the [Edit] menu are listed below along with their descriptions.

Table 4-3 [Edit] Menu Options
No. Level 1 Level 2 Level 3 Description

1 | Edit Undo Reverses the last operation performed.

2 Redo Repeats the last operation performed.

3 Insert step Adds an empty step to a specified position.

4 Delete step Deletes a specified step and moves the step(s) which
follow to the left to fill the empty space after the
deletion.

5 Clear step Clears the contents of a specified step.

6 Insert line Adds a new line before a specified line position.

7 Delete line Deletes a specified line.

8 Cut Removes a selected range and copies it to the
clipboard.

9 Copy Copies a selected range to the clipboard.

10 Paste Pastes the content of the clipboard into a specified
position.

11 Select all Selects the entire circuit being displayed on the screen.

12 Insert line comment Inserts a new line comment into the currently open
ladder program file.

13 Edit line comment Edits a selected line comment in the currently open
ladder program file.

14 Delete line Deletes a selected line comment from the currently

comment open ladder program file.
15 Search Searches the current open N coil for a specified
symbol.
16 Cross-reference Searches a specified ladder program file for all symbols
[Ladder only] using a specified symbol.

17 Cross-reference Searches both a specified ladder and a specified
[Ladder and HI-FLOW program file for all symbols using a
HI-FLOW] specified symbol.

18 Device usage list Displays status information indicating whether selected
hardware devices are currently used or not.

19 PI/O lump setting Changes all the assigned registers of symbols at a time.

20 TUC setting value Presents a list of all the set values of existing TUC

list registers you have selected, and allows their editing.

21 Replace Replaces every occurrence of a specified string of
characters with a new one in all the existing N coils.

22 Copy N coil Copies a specified N coil.

23 Delete N coil Deletes a specified N coil.

24 Property Sets properties.
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The symbols that can be used in editing are contained in the ladder symbol bar:

ittt 2B 0Ce@E*|— | L F+4 L4 |x

Figure 4-16 Ladder Symbol Bar

The names of the symbol templates running from left to right in the ladder symbol bar are as
follows:

* A-contact

* B-contact

* Rising-edge contact
* Falling-edge contact
* NOT

* Comparison (EQU)
* Comparison (NEQ)
* Comparison (LT)

» Comparison (GT)

* Comparison (LE)

» Comparison (GE)

* Coil

* Set coil

* Reset coil

* Function

* Loopback

All the symbols other than the above are branch symbols.
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4.3.1 Pasting ladder symbols into the sheet
Ladder symbols can be pasted into the sheet by more than one method. You can select the
method you like.
(1) Pasting to the symbol cursor position by using the mouse
Clicking a symbol template in the symbol bar pastes the selected symbol to the position of

the symbol cursor in the sheet.

2% 5 mode Ladder1:NoD =
1 2 3 't 5 G 7 8

2 Symbol cursor
®O0o Koo
— —

3 N

Symbol-bar
Ittt 2200 E8 0B+ | — |

Paste by clicking
the mouse

Figure 4-17 Pasting a Ladder Symbol

(2) Pasting by operating keyboard keys
Carrying out a selected key operation pastes its associated symbol to the position of the
symbol cursor in the sheet. The symbol cursor can be moved by operating the [«], [—],
[1], and [|] keys on the keyboard and each defined key operation can be customized at your
own discretion (by clicking [Keyboard] from the [Utility] menu).

Type of Eey

&L contact e

E contact SHIFT + B

Rising edge contact SHIFT + U

Falling edye contact SHIFT + D Cancel
Hot SHIFT + N

Compare (EQU) SHIFT + E Change (C) .. .
Compare (NEQ) SHIFT + I — ]
Compare (5T} SHIFT + &

Coupare {GE) SHTFT + J IWEEEREILE ()
Compare (LT) SHIFT + T

Compare (LE) SHIFT + K

Coil SHIFT + C

Set coil SHIFT + &

Reset coil SHIFT + R =

Operation function SHIFT + F

Loop back SHIFT + L

Horizontal line SHIFT + H

Wertical line SHIFT + 7

Tao SHIFT + &

Ta'p=1— SHTRT L A :I

Figure 4-18 [Customize the key position of symbol] Window
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(3) Input boxes displayed
When a symbol is pasted into the sheet, the parameter input box will be automatically
displayed on the screen. For existing symbols, the parameter input box can be opened by
double-clicking the symbol or by moving the symbol cursor to the symbol and hitting the
[Enter] key.

Parameter input box for contacts:

Information{PID)
— Structure(s): Swyrmbal (k0

[00d] { [F 4|4t 1]
—Comment{c):

QK I cancel | Help |

Figure 4-19 [Information (P1O)] Window

In this input box, you can enter the syntactical structure of a contact and a comment. You
can also change the symbol to some other type of contact, which is one of the A, B, and edge
(1 and |) contacts.

Parameter input box for functions:

Information{Function} E |

—Structureis):
ADDS+D-=R
IADD FWW000 + FyW001 -= P00z
—Comment{Ch:
FiY000 |
Y001 |
P02 |
(0] 4 I Cancel | Function{F)... | Help |

Figure 4-20 [Information (Function)] Window

In this input box, you can enter the syntactical structure of a function and comments for the
parameters. The syntactical structure can be entered according to the format that is
presented when the name of the function is entered (symbols should be delimited from each

other by a space character, and the assignment symbol may be either “->" or “=").
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(4)

Parameter input box for comparisons:
Information{Comparison) |

—Structurels); |—Symbullm

o = 2lelolslal

Operand2 I

—Comment{ch;

Operandl I

Qperand2 I

Ok I Cancel | Help |

Figure 4-21 [Information (Comparison)] Window

This input box allows you to enter the syntactical structure of a comparison and comments
for the parameters. It also allows you to change the symbol to some other type of
comparison operator, which is one of the EQU (equal to), NEQ (not equal to), GT (greater
than), LT (less than), GE (greater than or equal to), and LE (less than or equal to) operators.

Specifying indices
You can index any register that is used as a parameter for an A contact, B contact, edge
contact, coil, comparison, or a system function. This indexing can be accomplished by
using one of the following formats:
D “Base register (index register)” format
This indexing format can be used in conjunction with the following 10 types of ladder
symbol: A contact, B contact, rising-edge contact, falling-edge contact, normal coil, set
coil, reset coil, comparison, and system function. Of these symbols, the normal coil
may not be used with an indexed register if its register (base) has one of the register
symbols T, U, C, N, and P.
Example: If you wish to use the X000 for an A contact as its base register and the
RWO000 as its index register, specify the indexed register as shown below. If
the content of RWO0O00 is 3, this indexed register has the same effect as a non-

indexed register X003 that would otherwise be specified for the A contact.

X000(RW000) X003

4‘ }7 has the same effect as 4‘ }7
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Notes:

* The only type of register that can be specified as an index register is word. No other
type may be used as an index register.

* There is no limitation on the type of register symbol that can be specified as an index
register.

* The content of an index register must be within the range -32768 to 32767.

* If the register symbol used is BW, the register may not be indexed.

* There is no limitation on the type of register that can be specified as a base register.

@ “Reference (indirect register)” format

This format can be used only with system functions. The reference identifies a

sequence of locations and the content of the indirect register determines the location to be

accessed among the referenced locations. The reference is one of the letters W, L, and

F, as used in the following variations of this format:

(a) For word-type references: W (indirect register)

(b) For long-word-type references: L (indirect register)

(c) For single-precision floating-point type references: F (indirect register)

Example: The figure below shows an example of the INC system function’s parameter
specified in this format. The parameter uses RLO0O as the indirect register
and references a word-type location. If the content of RL0O0O indicates the
location of XW000, then the reference has the same effect as INC’s parameter

for which XW000 would otherwise be specified directly, as shown below
(right).

INC INC

W(RL000) XW000

has the same effect as

* The only type of register that can be specified as an indirect register is long word. No

Notes:

other type may be used as an indirect register.

* There is no limitation on the type of register symbol that can be specified as an indirect
register.

* The content of an indirect register may specify addresses within the range 0x00000000
to OXFFFFFFFE.

* If the register symbol used is BL, the register may not be indexed (with an indirect

register).
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4.3.2 Searching for ladder symbols

(1) Outline of symbol search
The ladder symbol search function searches the currently active ladder sheet to find the
ladder symbol specified in the “String for search” and “Target for search” boxes in the
[Search character string] window (see Figure 4-22). For details of the target for search, see
item (5), “Target for search.”

Search character string
String for searchii) Selection candidate -
I RODD j o ol ol ‘ol ol Search at flrst(g)l

(F1) (2 s (0] 5]

Target for searchik |7Directinn far search‘ IRDDD I I I I Search next(F) |
-

&1 LR Close |

& DOWWN(D)

Figure 4-22 [Search character string] Window

When a matching ladder symbol is found, the cursor moves to the position of the ladder
symbol found on the ladder sheet.

When the active ladder sheet is searched to the end, the message dialog box shown in Figure
4-23 appears.

510¥ Ladder

& Search was ended. Are other M cails searched?

Figure 4-23 Dialog Box Asking Whether to Search Other N Coils

Clicking the button starts searching the next N coil. When a matching string is
found, the ladder sheet is switched automatically and the cursor moves to the position of the
string found.  After all N coils (256 coils) are searched, a message dialog box then appears
to show the search result (see Figures 4-24 and 4-25).

Clicking the button ends the search and displays a message dialog box to show the
search result (see Figures 4-24 and 4-25).
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S10¥ Ladder E3

& Search ended at last.

Figure 4-24 Message Dialog Box Displayed after Fully Searching the Ladder Sheet

510¥ Ladder

& Could not find specified character string

Figure 4-25 Search Result Message Dialog Box Displayed
When Not Finding Matching Ladder Symbol

Clicking the or button closes the [Search character string] window.
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(2) How to call the [Search character string] window

You can call [Search character string] window in any of the five ways described below.

® Calling from a menu in the main window
Click [Search] from the [Edit] menu in the main window.

® Calling from the tool bar in the main window
Click “Search” on the tool bar in the main window.

® Calling from the pop-up menu displayed by right-clicking
Place the mouse pointer on the ladder sheet, right-click to display the pop-up menu, and
then click “Search” from the menu.

® Calling by standard key input
When [Key input reference setup] on the [Edit] menu is enabled (with a check mark
displayed) (see Figure 4-26), the [Search character string] window can be called by
standard key input. With the key input reference setup function enabled, pressing a
standard key (alphanumeric key only) while the cursor is blinking on the ladder sheet
displays the character corresponding to the pressed key in the “String for search” box in
the [Search character string] window.

ge FileiF) | Edit(E) Display(y) Build(B) RunEdit(R} Ukilieyill) ‘window(w) S- FilefF) | Edit(E) Display(¥) Buld(B) RumEdib(R) Ukilityilly wWindow(W
O @ | Undai) A2 [ [0 = § Undail) Ghrl+2 [
o RedalRy G = RedaiR) Ghrl+: =
Status IE | Status IE |
= Insert skepiM) = Insert stepiM) =
Tl — s f T o [
NOO MO0
MO Insert lineI) Shift+Ins MO Insert line(I) Shift+Ins
NOZ Delete line(L) shift+Del o R Delete line(L) shift+Del 0!
NO3 Cut(T) Chrl+x |' [RUES CUk(T) Chrl+% |'
MO4 Copy(C) Crl+C M04 Copy(C) Chrl+C
NOS5 Paste(P) el N5 Paste(F) Chrly,
MOB ot alla Chrita MO8 Select allta) Ctri+a
Ko7 w07
MOg Insert fine comment Chrl4-Shift+1 Mg Insert line comment Chrl+-5hift+I
D Mo9 Edit line: camment: CErHShift+HE D Mg Edit: line comment: Chrl+shift+E
D MaA Delete live cormment: Chrl+-Shift+D D HOA Delete line comment Chrl+-ShifEr
roe Cynom
D NOC Search(F)... Chrl+F D MNOC Search(F}... Chrl+F
D MOD Cross-teference[Ladder only](0)... Chri+E D NOD Cross-reference[Ladder anky]{C). .. Chrl+E
D MOE Cross-teference[Ladder and HI-FLOWTX). .. D MOE Cross-reference[Ladder and HI-FLOWI(X). ..
D MHOF Device usage lisk{H)... D MNOF Device usage listiH). ..
4 | PO lump setting(G). .. 4 | PI/OQ lump setting(&@).. .
1t 4F 4 TIC setting walue list(J)... | 1F 45 4 TUC setting walue lisk(3). .. |
sh sB s ReplaceiE)... Chrl+1 L sh sB s Replace(E)... Chrl+1 L
ETOTS | e ETOTS | oo e
Allinstr Al instr
Property(¥)... Enter Property(¥)... Enter
Kev input reference setup(k) [Key input reference v Key input reference setup(i) [Key input reference
setup] disabled setup] enabled

Figure 4-26 Key Input Reference Setup

® Calling by shortcut key operation
Press the [Ctrl] + [F] keys as a shortcut for calling the [Search character string] window.
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(3) Default of the string for search
If the ladder symbol at the current cursor position on the ladder sheet is one of the
components listed below when calling the [Search character string] window, the register
name corresponding to the ladder symbol appears in the “String for search” box in the
[Search character string] window. (Specifying a register with an index register for the
register name displays both the register name and index register name.)
» A-contact
* B-contact
* Rising-edge contact
* Falling-edge contact
* Normal coil
* Set coil
* Reset coil
For a ladder symbol indicating an operation function (also called an arithmetic function), the
operation function name will appear in the “String for search” box in the [Search character
string] window. For a ladder symbol indicating comparison (EQU, NEQ, LT, GT, LE, or
GE), the first parameter of the comparison symbol (along with an index register name if it
has an index register) will appear in the “String for search” box in the [Search character
string] window.
For ladder symbol indicating a connection line, NOT, or loopback, blanks will appear in the
“String for search” box in the [Search character string] window.
(4) Selecting the string for search
You can enter a string directly in the “String for search” box and also select a string used
previously (see Figure 4-27). Up to 10 of the latest strings used previously are stored
automatically. Specifying a new string as the eleventh string deletes the oldest string
among those stored in memory.
Search character string
stg for search(M) j 5e|ect£n1candudater ; . o o — first(Sjl
= R D I o el e e e
Cloze
P [ALL]
o, B
Oldest {001 fruncrion .

Figure 4-27 Selecting the String for Search
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(5) Target for search
The string specified in the “String for search” box is searched for under the condition
selected in the “Target for search” box. (For example, when “Coil” is selected as the target
for search, only the coils [normal, set, and reset coils] are searched to find the string specified
in the “String for search” box.) You can select a target for search from among six kinds:
Coil, Contact, Coil & Contact, Function, Comparison, and All. At system startup, the
default setting is “All”.  When the [Search character string] window subsequently opens,
the default is the target for search specified for the preceding search operation.
Coil: Searches normal, set, and reset coils to find a matching string (i.e., register name).
Contact: Searches a-, b-, rising-edge, and falling-edge contacts to find a matching string (i.e.,
a register name).
Coil & Contact: Searches coils and contacts to find a matching string (i.e., a register name).
Function: Searches operation functions to find a matching string (i.e., an operation function
name and a register name).
Comparison: Searches comparison symbols (EQU, NEQ, LT, GT, LE, and GE) to find a
matching string (i.e., a register name and a constant).
All: Searches all of the above coils, contacts, operation functions, and comparison symbols to
find a matching string.
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(6) Direction for search
You can select the direction for search from “DOWN” and “UP” (see Figure 4-28).
The default setting is “DOWN” (with the [DOWN] radio button in the [Direction for search]

group box selected).

search character string
String far searchibd) Zelection candidate
- I j ol ol ol ol ol Searchatfirs‘t(@l
|Search1ng from bottom to top o] orection for search (F1) (72 (52 (7 (5 Search nexi(® |
Cail b~ LI IRD1U I I I I Close |
|Searching from top to bottoml—i-f‘“ DCIAMN(D)

Figure 4-28 Direction for Search

UP: Searches symbols in descending order of ladder circuit numbers. On the same line,

symbols are searched from right to left.

Clicking the | Search at first | button starts searching in the upward direction from the

last ladder circuit line .
Clicking the button starts searching in the upward direction from the
current cursor position in the ladder circuit.

DOWN: Searches symbols in ascending order of ladder circuit numbers. On the same line,

symbols are searched from left to right.

Clicking the | Search at first | button starts searching in the downward direction

from the first ladder circuit line .

Clicking the button starts searching in the downward direction from

the current cursor position in the ladder circuit.
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(7) Selection candidate
When the [Search character string] window opens, register and/or operation function names
are shown in the candidate boxes (candidate 1, candidate 2,..., candidate 5 [from left to
right]) in the [Selection candidate] group box. The names shown in the candidate boxes
depend on the ladder symbol where the cursor is positioned when the [Search character
string] dialog box opens (see Table 4-4). The names shown in the candidate boxes do not
change automatically according to the ladder symbol at the cursor position during searching.
Figure 4-29 shows an example of displaying candidate names in the candidate boxes under
“Selection candidate” based on the assumption that the cursor is currently positioned at
operation function “ADD DW000 + DW001 — DW002”.

Operation ineffective

Search character string E
String for searchii) Selection candidste 57 -
| ADD j o 2 3 4 Z - Search at fm@l
[F11 [F2) (F31 (F4) IS
Target for searchii) Direction for search Search next(E) |

Cloze |

& DOWNID)

| X! vl F’“ LIF(LD

} IADD Immnnu IDwnm IDWDDQ I

Figure 4-29 Example of Name Display in Candidate Boxes under “Selection Candidate”

The radio button (hereinafter called a “candidate box selection button’) above a selectable
candidate box can be used to select the candidate box. Clicking the candidate box selection
button also displays the name shown in the corresponding candidate box in the “String for
search” box. The candidate box selection button above a non-selectable candidate box is
ineffective.

You cannot enter data in the read-only candidate boxes.

4-34



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

Table 4-4 Candidate Data for the Ladder Symbols at Current Cursor Positions

Ladder symbol Candidate 1 Candidate 2 Candidate 3 Candidate 4 Candidate 5
Contact (*1) Register name

(*4) ) ) ) )
Coil (*2) Register name

(*4) ] ] ) )
Comparison Register name Register name
symbol (*4) (*4) or constant N - -
Operation Operation Register name Register name Register name Register name
function function name (*5) (*5) (*5) (*5)
Other (*3) Previously

searched string - - - -

(*1) A contact indicates an a-, b-, rising-edge, or falling-edge contact.

(*2) A coil indicates a normal, set, or reset coil.

(*3) Others indicate a connection line (horizontal line, vertical line, top, bottom, left, intersection, right, or lower left),

no symbol, or circuit end mark.

(*4) A register name is displayed with an index register name if the register has an index register.

(*5) A register name is displayed with an index register name if the register has an index register.

If the operation

function indicates a constant, the constant is displayed. Since the number of parameters varies depending on the

operation function, blanks (indicating that the candidate boxes are non-selectable) appear in the candidate boxes

for which parameters are omitted. When displayed, parameters are left-justified on the line of candidate boxes.
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(8) Fuzzy searching
If a question mark (?) is included in the string specified in the “String for search” box, the
wild card character substitutes for a character of the string.  You can specify one or more
wild card characters in the “String for search” box. This system does not support the wild
card character “*”, which indicates multiple characters. (For example, to search for all
register names that include character “X”, you need only specify “X” to search for X000 to
XFFF without specifying “X*”.)
The following shows an example of fuzzy search using wild card character “?”.
If the string specified in the “String for search” only consists of “?”, fuzzy searching will not
be performed; standard search will be performed instead. (The string of question marks “?”

will be searched for.)

(Example) Searching the ladder circuit to find contacts X010, X020, X030, X040, X050,
X060, X070, X080, X090, X0A0, X0B0, X0C0, X0D0, X0EO0, and XO0FO (see
Figure 4-30.)

Search character string E
String for searchil) Selection candidate: -
I){D?U j & 2 o3 ol s Searchatﬂrst@)l
(F1) (] (=) (4] (=] CE e R

Target for searchik) ’rDiredion far search

[Crot 5] O 0w } oo | ! ! |

* DCUANICD)

Figure 4-30 Example of Fuzzy Searching
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4.3.3 Cross-referencing ladder only

(1) Outline of cross reference
The cross-reference function searches all N coils (256 N coils) to find the symbols that use a
specified symbol name, and displays the search result in a list (see “Display information”
below). You can also select arbitrary information in the search result list (see @ of Item
(5), “Operation”), and move the cursor to the relevant symbol on the ladder sheet
corresponding to the information selected.
The output coil of the relevant circuit is also displayed only when the symbol found by
searching is an a- or b-contact.

Cross-reference ]

Symbol name(s) I}{EIDEI

SymbolTyped |!”~||

Nno.  Cir.. | Line | Row | Type | Cail |
NDD 1 1 1 A YDOD
NG

Search result list window

V'S

Figure 4-31 [Cross-reference] Window

[Display information]

Nno.: N coil number of the symbol found

Circuit: Circuit number in the N coil of the symbol found
Line: Line number in the N coil of the symbol found
Row: Row number in the N coil of the symbol found
Type: Type of symbol found (see Table 4-5.)

Coil: Output coil of the circuit found by searching with a contact specified
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Table 4-5 List of Types

No. Symbol Meaning
1 A A-contact
2 B B-contact
3 U Rising-edge contact
4 D Falling-edge contact
5 C Coil
6 S Set coil
7 R Reset coil
8 F Operation function
9 CEQ | Comparison (EQU)
10 CNE | Comparison (NEQ)
11 CLT Comparison (LT)
12 CGT | Comparison (GT)
13 CLE Comparison (LE)
14 CGE | Comparison (GE)
15 L Label

(2) How to call the [Cross-reference] window

You can call [Cross-reference] window in one of the three ways described below.

® Calling from a menu in the main window
Select [Cross-reference] from the [Edit] menu. The [Cross-reference] window (see
Figure 4-31) is then displayed.

® Calling from a popup menu
Move the mouse pointer to a desired place in the ladder sheet displayed on the screen and
right-click the mouse to display a popup menu. From the displayed popup menu, select
[Cross-reference [Ladder only]]. The [Cross reference] window (Figure 4-31) is then
displayed.

® Calling by shortcut key operation
Press the [Ctrl] + [E] keys as a shortcut. The [Cross-reference] window (see Figure 4-31)
is then displayed.

4-38



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

(3) Default of symbol name
If the ladder symbol at the current cursor position on the ladder sheet is one of the
components listed below when calling the [Cross-reference] window, the register name
corresponding to the ladder symbol appears in the “Symbol name” box in the [Cross-
reference] window. (Note that, even when a register with an index register is specified, the
index register name is not shown.)
» A-contact
* B-contact
* Rising-edge contact
» Falling-edge contact
* Normal coil
* Set coil
* Reset coil
For a ladder symbol indicating an operation function, the operation function name will
appear in the “Symbol name” box in the [Cross-reference] window. For a ladder symbol
indicating comparison (EQU, NEQ, LT, GT, LE, or GE), the first parameter of the
comparison symbol will appear (without an index register name even if it has an index
register) in the “Symbol name” box in the [Cross-reference] window.
For a ladder symbol indicating a ruled line, NOT, or loopback, blanks will appear in the

“Symbol name” box in the [Cross-reference] window.
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(4) Symbol type
The string specified in the “Symbol name” box is searched for under the condition selected
in the “SymbolType” group box. (For example, when “Coil” is selected as the symbol type,
only the “All” kinds of coils [normal, set, and reset coils] are searched to find the string
specified in the “Symbol name” box.)

You can select the symbol type from among the seven listed below. The default setting is
CCAll").

Symbol type Description

Contact Searches the register names of a- and b-contacts in all N coils to find the register name that
matches the register name specified in the “Symbol name” box.

When a matching register name is found, the N coil number, circuit number, line number,
row number, type, and output coil (e.g., normal coil, set coil, reset coil, operation function
name) corresponding to the symbol found are displayed.

Edge Searches the register names of rising-edge and falling-edge contacts in all N coils to find the
register name that matches the register name specified in the “Symbol name” box. When a
matching register name is found, the N coil number, circuit number, line number, row
number, and type corresponding to the symbol found are displayed (without output coil
information).

Coil Searches the register names of normal, set, and reset coils in all N coils to find the register
name that matches the register name specified in the “Symbol name” box. When a
matching register name is found, the N coil number, circuit number, line number, row
number, and type corresponding to the symbol found are displayed (without output coil
information ).

Label Searches the labels in all exiting N coils to find the label that matches the label name
specified in the “Symbol name” box. When a matching label is found, the N coil number,
circuit number, row number, column number, type, and output coil corresponding to the
label found are displayed.

Function Searches the operation function names and register names of operation function parameters
in all N coils to find the register name that matches the register name specified in the
“Symbol name” box. When a matching register name is found, the N coil number, circuit
number, row number, column number, and type corresponding to the symbol found are
displayed (without output coil information).

Index/Comp Searches the index register names and register names of comparison symbol parameters in
all N coils to find the register name that matches the register name specified in the “Symbol
name” box. When a matching register name is found, the N coil number, circuit number,
row number, column number, and type corresponding to the symbol found are displayed
(without output coil information).

All Searches the register names (including index register names) and operation function names
in all N coils to find the name that matches the register name specified in the “Symbol
name” box. When a matching string is found, the N coil number, circuit number, row
number, column number, type, and output coil corresponding to the symbol found are
displayed (along with output coil information only when the matching symbol is an a- or b-
contact).
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(5) Operation
(@D Performing cross-reference operation
Enter a symbol name (you can omit the entry when using the default symbol name) in the
“Symbol name” box, select a symbol type in the “SymbolType” group box, and then
click the button to perform cross reference. When a string that matches the
specified symbol name is found, the relevant cross-reference information appears in the
search result list in the [Cross-reference] window (see Item (4), “Symbol type™). Ifno

matching symbol is found, the message dialog box shown below then appears.

510¥ Ladder

& Mok Found Syrmbol

Figure 4-32 Message Dialog Box Displayed When Not Finding Matching Symbol

@ Moving the cursor to a symbol found
Select cross-reference information in the search result list in the [Cross-reference]
window, and then double-click on the selected cross-reference information. The cursor
then moves to the corresponding symbol on the ladder sheet.

@ Closing the [Cross-reference] window
Click the or button in the [Cross-reference] window. The [Cross-
reference] window then closes.

Cross-referencing LADDER only is not usable when you are editing your
program. It can be used only when you have compiled the program.
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4.3.4 Cross-referencing both ladder and HI-FLOW
(1) Outline
The [Cross-Reference [Ladder/HI-FLOW]] option under [Edit] searches both a specified
ladder and a specified HI-FLOW program file for all symbols using a specified symbol (P1/O
register), and displays the result of the search in a list form. In addition to this, the option
also allows you to select a desired line (row) of information in the search result, in order to
move the cursor to the corresponding symbol location in the ladder sheet or HI-FLOW sheet.
(2) How to display the [Cross-Reference (Ladder/HI-FLOW)] dialog box
The [Cross-Reference (Ladder/HI-FLOW)] dialog box can be displayed by performing either
of the following steps:
® Displaying it from the main-window menu
Choose [Cross-reference [Ladder and HI-FLOW]] from the [Edit] menu in the main
window. The [Cross-Reference (Ladder/HI-FLOW)] dialog box will then appear.
® Displaying it from the popup menu
Move the mouse pointer onto the ladder sheet and right-click the mouse. From the
displayed popup menu, choose [Cross-reference [Ladder and HI-FLOW]]. The
[Cross-Reference (Ladder/HI-FLOW)] dialog box will then appear.
(3) [Cross-Reference (Ladder/HI-FLOW)] dialog box

i Cross-Reference{Ladder,/HI-FLOVY) - |EI|5|
- Cross-Reference of Ladder —Cross-Reference of HI-FLOWY

File name ID:lHitaChi'tS1U\-"lLDC".SampIE.WSVI Referl File name |D:IHitachimDmHI—FLOb‘\nsamplexsam Referl

SymhbolType IA” j & Allprocess ¢ Specified process I 0

M. | Circuit | Line | Row | Type | Coil | proc... | PO | Step | Comment i’

MO 1 1 12 F a Fuwd.. 4 whhedt A A A A A Aata .
1 Fuwd.. 4 whtnd A A R AR AAT
1 Fuid.. 14& AN A R AR AR AT
4 Fwd.. w2 A Aa ke
fi Fuwd.. 4 whtnd A I AR ARAT
7 Fuwd.. 4 it AAA Y R AR ARAD
35 Fwd.. 4 w2 A Aa ke
35 Fuwd.. 148 whtnd A A I AR AAT
35 Fuwd.. 28 A ANAN Y I AR ASAS
35 Fivd.. 39 iAWY I AR AR AT
35 Fuwd.. a2 it hed ettt e AaAaha
35 Fuwd.. B3 it AMANAN Y I ASASAT
35 Fuid.. T8 AN A R AR AR AT
35 Fwid.. 8y w2 A Aa ke
35 Fywd.. 100 vt AN A aAaAaRa

Figure 4-33 [Cross-Reference (Ladder/HI-FLOW)] Dialog Box
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Description of the displayed result:
B Cross-Referencing of Ladder
“N no.”: Each is the coil number of the N coil in which an instance of the specified symbol
is found.
“Circuit”: Each is the circuit number of the circuit in which an instance of the specified
symbol is found within the N coil.
“Line”: Each is the line number of the line in which an instance of the specified symbol is
found within the circuit of the N coil.
“Row”: Each is the column number of the column in which an instance of the specified
symbol is found within the circuit of the N coil.
“Type”: Each indicates the type of a found instance (see Table 4-5).
“Coil”: Each, displayed only when the specified symbol type is contact or label, is the
output coil of the circuit in which an instance of the specified symbol is found.
B Cross-Referencing of HI-FLOW
“process”: Each is the process number of a searched PI/O process.
“PI/O”: Each is the register name of a found PI/O register instance.
“Step”: Each is the step number of a step (symbol) in which the found PI/O register
instance is present.
“Comment”: Each is a comment given to the found PI/O register instance.
(4) Operation method
@ Specifying a symbol name
In the “Symbol name” edit box, specify as a search key a PI/O register name (e.g., X000)
for which to obtain cross-reference information. If nothing is specified in the edit box,
all existing PI/O registers are assumed by default.
@ Specifying what to search in ladder
* “File name”: An edit box in which to specify a ladder program file, or a wsvl file, to be
searched for cross-reference information.
» “SymbolType”: An edit box in which to specify (select) a type of “relay”, such as
contact, coil, or edge, to be searched for cross-reference information.
For information on the symbol type you can specify, see “(4) Symbol
type” in Subsection 4.3.3, “Cross-referencing ladder only.”
@ Specifying what to search in HI-FFLOW
* “File name”: An edit box in which to specify a HI-FLOW program file, or an hifv file,
to be searched for cross-reference information.
* “All process” or “Specified process”:
Each is a radio button that is selected to specify a process, a range of
processes, or all existing processes to be searched for cross-reference

information.
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@ Searching for cross-reference information
To search for cross-reference information, click the button. Then, the search

process starts, displaying the message shown below. If you want to stop the search
process in progress, click the button in the dialog box.

Cross-Referencef{Ladder/HI-FLOW) ll

System information is searched.
It might take the time of about few minutes for this processing.

(® Search result displayed
If any instance(s) of the specified symbol are found, they will be displayed in a list form.
Otherwise, nothing will be displayed.

©® Sorting the search result (only in HI-FFLOW)
To sort the search result, click any one of the column titles (“proc...”, “P1/O”, “Step”, or
“Comment”) of the search result list pane. Then, the search result is sorted in terms of
the selected column title.

(@ Displaying the program
Click a desired line of cross-reference information in the search result. Then, the
corresponding step in the program appears on the screen.
By default, the [Cross-Reference (Ladder/HI-FLOW)] dialog box is displayed foremost.
If you want to view the whole display of the corresponding step, deselect the [Foremost]

check box.

At the end of Step (D, you can repeat Steps (D through @ to make another search.

® Cross-referencing both ladder and HI-FLOW is not usable when you are
editing your program. It can be used only when you have compiled the
program.

® The requested search of a specified file is started only when the Ladder Chart
or HI-FLOW system is up and running. If they are not up and running, or the
ladder or HI-FLOW program file to be searched is not displayed on-screen yet,
then the requested search of that program file will be started upon the
completion of their start.

® Cross-referencing both ladder and HI-FLOW is not available if the installed
ladder chart system is not of Ver-Rev 02-05 or later.
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4.3.5 Name replacement

(1) Outline of name replacement
The name replacement function searches for symbols of the specified target type (coil,
contact, or operation function) in the target N coil(s), those symbols that use the old name
specified in the “Source” box, and then replaces the old name of the specified number (/1 to
/100) of the symbols found with the new name specified in the “Destination” box. You can

also move comments simultaneously with name replacement.

Replace Dialog

Sourceh: || Replace(f I
Destination{F): I Close |

Number(): (1-100) | Hex =]

Target Type(d: ICoiI&Contact j
[~ Move Comrmentd)

Meoil
& All Meoil

i SpecifyiHER === I

) fopointment range

Figure 4-34 [Replace Dialog] Window

Enter values in the “Source”, “Destination”, and “Number” boxes, select a target type in the
“Target Type” box, and then click the button. The message dialog box shown
in Figure 4-35 then appears.

S10¥ Ladder ]

@ Undo is not applied. Do vou conkinue 7

Figure 4-35 Message Dialog Box Asking Whether to Execute Name Replacement
Clicking the button starts name replacement in the target N coil(s). When name

replacement ends, a message dialog box then appears to show the search result (see Figure
4-36).
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sioviadder |

& Feplace is finished.( counts =1 )

Figure 4-36 Message Dialog Box to Indicate the Normal End of Name Replacement

(2)

Clicking the button with the checkbox for [Move comment] selected displays
the message dialog box shown in Figure 4-35. Clicking the button in the dialog

box displays a dialog box for confirming the moving of a comment as shown in Figure 4-37.

S10¥ Ladder E |

The comment of a moved material is deleted and it superscribes to the comment of a movement place,
&ll the cormments For substitution mark are moved.

Is it CK?
Zancel |

Figure 4-37 Message Dialog Box Asking Whether to Move the Comment

Clicking the button starts name replacement (and moving of a comment) in the target
N coil(s). When name replacement ends, a message dialog box then appears to show the
search result (see Figure 4-36).
How to call the [Replace Dialog] window
You can call the [Replace Dialog] window in one of the two ways described below.
® Calling from a menu in the main window
<Operation>
Click [Replace] from the [Edit] menu. The [Replace Dialog] window (see Figure 4-34)
is then displayed.
® Calling by shortcut key operation
<Operation>
Press the [Ctrl] + [I] keys as a shortcut. The [Replace Dialog] window (see Figure 4-34)
is then displayed.
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(3) Entry of the number of points (hexadecimal or decimal number)
Select between hexadecimal or decimal (HEX/DECIMAL) to specify the type of the number
of points to be entered, and then enter the number of points in the “Number” box.
DECIMAL: Enter a decimal number from 1 to 256 in the “Number” box.

HEX: Enter a hexadecimal number from 1 to 100 in the “Number” box.

Replace Dialog E2

Source(M): || Replaceid) I
Destination{F): I Cloze |

Number(®): (1-100 | Hex | =¢——Select HEX or DECIMAL.
I
Target Type(Ty: ICniI&Cnntact 37 Contact
[ Move Commenthd Coil & Contact
Function
Pl All

& All Meoil

" Specify(HEX) === I

) Appointment range

Figure 4-38 [Replace Dialog] Window

Note that entering a number outside the valid range and clicking the button

displays the error message dialog box shown in Figure 4-39.

S10¥ Ladder E

& &n ikem is unjust.

Figure 4-39 Error Message Dialog Box Indicating the Entry of Invalid Number
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(4) Selecting a target type

Select the relay type as the target of name replacement in the “Target Type” box.

Contact: Specifies only the coil as the target type.

Coil & Contact: Specifies contact and coil as target types.

Function: Specifies only the operation function as the target type.

All: Specifies all relay types (contact, coil, and operation function) as target types.

(Note) When selecting “Coil & Contact” as the target type, you cannot perform name
replacement with the register names of different types of relays specified as the old
and new names in the “Source” and “Destination” boxes. Always specify the
register names of the same type of relays for name replacement.

(5) Moving the comment
When the checkbox for “Move Comment” is selected, the comment on the old name
(“Source”) is moved to the comment on the new name (“Destination’).

(6) Specifying target N coil(s)

Specify the N coil(s) as the target(s) of name replacement in the “Ncoil” group box.

All Ncoil: Specifies all N coils as targets.

Specify (HEX): Specifies an N coil number (a hexadecimal number from 0 to FF) as the

target.

® Name replacement does not work on comparison instructions and index
registers, without regard to whatever relay type you specify. If you want to
apply name replacement to comparison instructions and index registers,
search for a specified string and replace every instance of the matching string
in the symbol without any omission. (For information on how to search for
ladder symbols, see Subsection 4.3.2, “Searching for ladder symbols.”)

® Care must be taken when you apply name replacement to symbols in a ladder
program that use both word-type and long-word-type (or, simply, long-type)
data. If you want to apply name replacement to such symbols, first apply it to
the names that identify long-type data in the symbols and then to the names
that identify word-type data in them, as shown in an example below. If this
order is reversed, the names that identify long-type data will be automatically
changed to the names that identify word-type data.

INC

INC

RWO000

RLO0O

Old name: RLO00
New name: FLOOO

—>

INC

INC

RWO000

FLOOO

Old name: RW000
New name: FW000

—>

INC

INC

FWO000

FLOOO
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4.3.6 Displaying a list of the devices currently used

(1) Outline
The [Device usage list] option under [Edit] finds all devices (registers) used in both a
specified set of ladder programs and a specified set of HI-FFLOW programs and displays a list
of usage information for those devices.

(2) How to display the [Device usage list] dialog box
Choose [Device usage list] from the [Edit] menu. The [Device usage list] dialog box will
then appear.

(3) [Device usage list] dialog box

Device usage list |

® —w search setting of Ladder
@ A11 W coils(a)

N coil(n) e -FF close |
—w search setting of HI-FLOW
@ File name [D:%Hitachi’\SLOVNHI-FLOWSSampley, Refer"l
* 411 process(L)

(" specified process(s) |D - |0
@ Dewice type(D): Ipw ,l

Dewvice 01234567 SSABCDEF 01234567 S9ABCDEF

Fwionon HHHHHHH. HHHHHHHH HHHHHHHH HHHHHHHH -
Fri0z0 HH¥*HHH*H HH¥*HHHHH HH¥*HHH*H H.L.HH¥*H
F040 HHHH. v oo Howwauus LLLLLLLL LL*%#%*ws
Frioen L#E®L#**LL .HH.HH.. L%##®®®s® HHHHHHHH
Fri0z0 HHHHHHHH HHHHHHHH HHHHHHHH HHHHHHH.

Fr0AD
FriaC0
FWOED
Fwlion
Frlz0
Fil40
Frlen
Frla0
FilAan
FrilCO
FWlED
Fri20n
Frizzn
Frz40
Frizen

[

Figure 4-40 The [Device usage list] Dialog Box

where:
(D The [Search setting of Ladder] check box:
Is selected when you want to find the devices used in a desired set of ladder programs.
This check box, when selected, allows you to specity the following:
» All N coils: A radio button that is selected when you want to search all N coils used in
the programs -- this option setting is the default.
* N coil: A radio button that is selected to specify an N coil or a range of N coils (with
their coil numbers in the range 0 to FF [hexadecimal]) to be searched. The coil
number of the first N coil in the given range specification must be smaller than

or equal to that of the last N coil in the same range specification.
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@ The [Search setting of HI-FLOW] check box:
Is selected when you want to find the devices used in a desired set of HI-FLOW
programs. This check box, when selected, allows you to specify the following:
* File name: The file name of a HI-FLOW program (hifv) file to be searched.
* “All process”: A radio button that is selected when you want to search all the existing
processes -- this option setting is the default.
* “Specified process”: A radio button that is selected to specify a process or a range of
processes (with their process numbers in the range 0 to 255
[decimal]) to be searched. The process number of the first
process in the given range specification must be smaller than or
equal to that of the last process in the same range specification.
@ The “Device type” list box:
Allows you to select from the displayed pulldown list the desired type of devices that you
want to view in a list form. The Table 4-6 shows all specifiable types of devices, any

one of which you can specify for search in the ladder or HI-FLOW programs.

Table 4-6 Device Type List (1/2)

Device name Device type Ladder HI-FLOW
External input X \ \
Transfer register J V V
External output Y \ \
Receive register Q \ \
ON-delay timer T \ -
One-shot U \/ -
Counter C \ -
Internal register R \ \
Internal register M \ \
Keep K \ \
Global register G \ \
Communication link register A \ \
Edge contact A% V -
N coil N \ -
Process coil P \ -
Event register E \ \
Z register z \ \
System register S \ \
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Table 4-6 Device Type List (2/2)

Device name Device type Ladder HI-FLOW

Function work register FwW \ \
Internal register B \ -
Function data register DW \ \
Work register LB \ \
Extension function work register LWW \ \
Long-word work register LLL \ -
Single-precision floating-point work register LF \ -
Backup word work register LXW \ \
Backup long-word work register LML \ -
Backup single-precision floating-point work register LG \ -
Converter-use internal register LR \ -
Converter-use edge contact register LV \

Register for HS.RI/O input LIW \ -
Register for HS.RI/O output LOW \

Other register HH \
Parallel timer PT - \
Wait timer WT - \
Counter CN \

@ The button:
Is clicked to start a search for the employed devices.
(® The device usage list pane:
Presents a list of usage information for the devices found by a search. The use of each
device found is indicated by the following information:
* Used only in ladder: “L”
* Used only in HI-FLOW: “H”
* Used in both ladder and HI-FLOW: “* (asterisk)

(134

* Not used in either: “.”” (period)

® Device usage listing is not usable when you are editing your program. It can
be used only when you have compiled the program.

® Search for the devices used in a HI-FLOW program requires the HI-FLOW
System, Ver-Rev 02-05 or later, installed in your user system.
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4.3.7 Line comment support
(1) Overview
The S10V Ladder Chart System’s line comment support allows you to enter comments into
individual lines in a ladder chart on-screen. You can enter a comment of up to 80
alphanumeric characters or 40 double-byte characters into a single line and a maximum of
1000 comment lines into a single ladder program. Each entered comment is displayed on
top of the circuit.
(2) Operation procedure
@ If you are editing an N coil, the line comment support does not allow you to edit line
comments in it. In this case, you have to compile the ladder program on which you are
editing, and then proceed to the next step. Also, the line comment support does not
allow you to edit line comments during the monitoring of ladder circuits. In this case,
stop the monitoring and then proceed to the next step.
@ Move the cursor to the desired circuit into which you want to insert a comment. Then,
click [Insert line comment] from the [Edit] menu. When the [Insert line comment]
dialog box appear, enter the desired comment into the input box, as shown below.

Insett line comment

| 20061171 Create newly

0K I Cancel |

@ Click the button in the dialog box. The entered comment will then appear on
top of the circuit, as shown below.

| 1+ | 2 | 3 | &

200651/ Create newly

{1000l XDIlD
1

Note: If you have clicked [Display] from the [Comment] menu and checked the
[Nothing] checkbox, the comment entered in this step will not appear on-screen.

@ If you want to edit the line comment just entered, you can use the line-comment edit
command. To accomplish this, first click [Edit line comment] from the [Edit] menu.
The [Edit line comment] dialog box will appear. Then, edit the displayed comment in
the dialog box.

Edit line comment 1]

I 2006111 Create newly (AEICD)|

Ok I Cancel |
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® Click the button. The result of the editing will then appear on top of the circuit,
as shown below.

1 | 2 | 3 | u

20064171 Create newly (ABCD)

{0o0oL) XD}U
I

® If you want to delete the line comment just edited, you can use the line-comment deletion
command. To accomplish this, first move the cursor to the circuit from which you want
to delete the comment, and then click [Delete line comment] from the [Edit] menu. The
deletion confirmation dialog box shown below will appear. Then, click the

button in the dialog box. The line comment will then be deleted.

S10¥ Ladder

@ The selected line comment is deleted. Do you conkinue?

(@ 1If you want to hide the displayed line comment by reducing the circuit display area, click
[Display] - [Nothing] from the [Comment] menu. If you want to reverse the result, click
[Display] - [Display] from the [Comment] menu.

(3) Notes

* Line comments cannot be handled by any of circuit edit operations and copy, paste, undo,
and redo operations. For example, even if you try to copy and paste a line comment, your
attempt will fail because the copying of line comments is not supported.

* The copying of N coils does not copy any line comments provided in them.

* If a circuit line is inserted into or deleted from a given N coil, the line comment that has
been displayed in the insertion or deletion line position, if any, remains in the same line
position as before the insertion or deletion performed. The movement or deletion of such
a line comment will be done during later compilation or recompilation of that circuit.

* Line comments are supported only by the version-revision 01-14 or later of the ladder chart
system. Thus, if you open or receive a ladder program file with line comments in it by
using its non-supporting version-revision, the message shown below will appear in the
output window, with the line comments deleted.

“SQET information is damaged. SQET information is made from the ladder program.”
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4.3.8 TUC set-value listing and editing
The [TUC setting value list] option available from the [Edit] menu presents a list of all the set
values of existing TUC registers you have selected, and allows their editing. The term “TUC”
here is a combination of three distinctive PI/O register-typing letters: “T”, “U”, and “C”. “T”
refers to ON-delay timers, “U” one-shot timers, and “C” up-down counters. For information on
these three types of PI/O registers, refer to the SOFTWARE MANUAL PROGRAMMING S10V
LADDER CHART For Windows® (manual number SVE-3-121).
When you want to print the set values of desired TUC registers, choose [Print] - [TUC] from the
[File] menu in the main window with a ladder sheet displayed in it. None of them can be printed
via the [TUC setting value list] dialog box.
<Operation procedures>
(1) Displaying the [TUC setting value list] dialog box
(D Choose [TUC setting value list] from the [Edit] menu in the main window.
Alternatively, move the mouse pointer into the displayed ladder sheet and right-click the
mouse. From the displayed popup menu, choose [TUC setting value list].

@ The [TUC setting value list] dialog box as shown in Figure 4-41 appears.

=

= Betting PO type = = Range of display = < Display farm =
: HEHT) & Al & Decimal(D)
~ 2!2;2?3  Only usingiEn  HexadecimalH) Wiite (40
FIiG  Value PO “alue FliC  WYalue FIIO  Value ﬂl

TS000 20 TS001 H TE002 42 TS003 a3

TS004 G4 TS005 Ta TE006 86 TS007 a7 e

TS008 108 TS009 118 TS00A 1] TS008 1}

TS00C 0 TS00D 0 TSO0E 0 TS00F 1} r

TS010 0 TS0 1} TE012 1} TS013 o

TS014 0 TS015 0 TE016 0 TS017 1} 2

TS018 0 TS019 1} TS01A 1} TS018 1} pu—

TS01C 0 TS01D 1} TSO1E 1} TS01F o

TS020 0 TS021 0 TE022 0 TS023 1}

TS024 0 TS035 1} TE026 1} T8027 1}

TS028 0 TS029 1} TS02A 1} T3028 o 3z

TS02C 0 TS02D 0 TS02E 0 TS02F 1}

TS030 0 TS031 1} T5032 1} TS033 1} —

TS5034 0 TS035 1} TE036 1} TS037 o

TS038 0 TS039 0 TS03A 0 TS038 1} v

TS03C 0 TS03D 1} TE803E 1} TS03F 1} _

Figure 4-41 The [TUC setting value list] Dialog Box
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@ From the [Setting PI/O type] group box in the above dialog box, choose the desired PI/O
register type for which to display a list of the set values. The set values that can be
displayed for each PI/O register type are as follows:

“Timer”: The set values of ON-delay timers in the range TS000 to TS7FF (up to 2048

cases)

“One shot”: The set values of one-shot timers in the range US000 to USOFF (up to 256

cases)

“Counter”: The set values of up-down counters in the range CS000 to CSOFF (up to 256
cases)

The default option is “Timer”.

@ From the [Range of display] group box in the above dialog box, choose one of the
following ranges of display:

“All”: Displays the set values of all existing PI/O registers whose type is selected from

the [Setting PI/O type] group box.

“Only using”: Displays the set values of the existing PI/O registers whose type is selected

from the [Setting PI/O type] group box and that are given a set value larger
than zero (0).

The default option is “All”.

(® From the [Display form] group box in the above dialog box, choose one of the following
forms of displaying:

“Decimal”: Displays the set values in decimal format. If this option is selected, enter a
new value in decimal format later when you are editing a displayed TUC set
value.

“Hexadecimal”: Displays the set values in hexadecimal format. If this option is
selected, enter a new value in hexadecimal format later when you are
editing a displayed TUC set value.

The default option is “Decimal”.
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® Click the | Display update | button in the dialog box. Then, the set values of the PI/O

registers that have been selected in Steps (3 through & are read from the PCs and

displayed as shown in Figure 4-42.

TUC setting value list

= Range of display =
Al
i Only usingig

= One shatfLl)

= Betting PI0 type =
=+ TimerT)
= Counter(C)

= Digplay form =

i+ DecimaliD)

i Hexadecimal(H)

FIrO
T3000
TS004
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TE00E
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TS016E
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TSO01E
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TS026

TS02A

TS02E

TS032

TS036

TE03A

o|lo|o|lo|a|la|lala| oo 2|

TE03E

olo|olo|a|lalala] ol ele| =2
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TS007
TS00B
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T5027
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T5033
T3037
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TS03F

Walue
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=]
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=
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=

o

x|
Dizplay update(E)
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ClosedF)

4—| “Scroll one line up” arrow |

4—| “Scroll one page up” arrow |

4—| “Scroll one page down” arr0w|

4—| “Scroll one line down” arrow |

Figure 4-42 The [TUC setting value list] Dialog Box with Set Values Displayed

If you cannot view all the displayed set values at a time in the dialog box, click any of the

scroll buttons to view the hidden set value(s).

Scrolling is possible only within the

range that is determined from your selections from both the [Setting PI/O type] and

[Range of display] group boxes.

The scroll buttons function as described below.

“Scroll one line up”: Scrolls line-by-line(*1) in the upward direction(*2).

“Scroll one page up”: Scrolls page-by-page(*3) in the upward direction(*2).

“Scroll one line down”: Scrolls line-by-line (*1) in the downward direction(*4).

“Scroll one page down”: Scrolls page-by-page (*3) in the downward direction(*4).

(*1) Four cases are scrolled at a time.

(*2) This is the direction toward the smallest register number.

(*3) A total of 64 cases are scrolled at a time.

(*4) This is the direction toward the largest register number.
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(2) Editing displayed set values

(D Select a desired input box in the “Value” column of the displayed TUC set-value list and
enter a new value in that input box. If you have selected [Decimal] in the [Display
form] group box, you can enter it in decimal format. If you have selected
[Hexadecimal] instead of [Decimal], you can enter it in hexadecimal format. You may
change this selection if necessary.

@ When you press either of the [Tab] and [Enter] keys at the end of the value entry, a check
is automatically made to see if the entered value is within allowable range. If so, the
entered value is written as a new value of the PI/O register to the destination.

If any other means, such as the mouse or a shortcut key, is used in place of the [Tab] and
[Enter] keys, the selected input box, called the focus position, containing the old set value

will not be rewritten with the entered value.

Table 4-7 The Allowable Ranges of TUC Set Values

Display format | Allowable range
Decimal 0 to 9999
Hexadecimal 0 to 270F

The destination to which the entered value is written varies depending on the status of

data communication:

<Status of data communication>

= online: Writing is made to the corresponding PI/O set-value storage location in the
LPU module’s PI/O-RAM.

= offline: Writing is made to the corresponding PI/O set-value storage location in the
PCs’ internal memory.

However, if the entered value is found to be out of range, the error-message dialog box

shown in Figure 4-43 appears.

510V Ladder x|
' The =et value of (00 s outside the range.
. Fangesz of the st walue are from OOOO to OOOO.

where:
OOQ: Is the register name of the PI/O register whose entered value is out of range.
CICICI-CI I Is the allowable range of the set value (Table 4-7).

Figure 4-43 The Error-Message Dialog Box Reporting on an Out-of-Range
Value Detected
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In the [TUC setting value list] dialog box, you can click the button to write all
entered values to the destination at once. When you click it, the message dialog box
shown in Figure 4-44 appears if the status of data communication is online and the LPU’s
LADDER switch is set in “RUN” position (the RUN LED is lit). This message dialog
box informs you that the PCs are currently in RUN state.

S10¥ Ladder |

& PiCs are under RUM status, Do you wank to rewrite?

Figure 4-44 The Message Dialog Box Reporting a “PCs in RUN State” Condition

Clicking either of the | Yes | and | No | buttons in the above message dialog box

produces one of the following effects:
Clicking : Writes all the entered values to the destination.
Clicking : Does not write them at all.

In “only for online monitor” mode, neither the editing of TUC set values nor their
writing is possible via the [TUC setting value list] dialog box.
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C4.4 Ladder Sheet Display Functions )

The ladder sheet display functions are contained in the [Display] pull-down menu or standard tool

bar, as shown below.

# [ 510V ] Ladder chart system 01-14 - [S mode Ladder 1:NOO] M= B3
:\_Ss File{F) Edit{E) | Display(v) Buld(B) RurEdit(R] Utiity(L) Window(W) Comment(C) Help(H) N
DSHE|& ”"UJIE;“P()) e N AL A IR
T ——— v Tookbar(T,
Status [OMMine | status-bar(s) d [}
———— OO v [ 2 [ s [ «[ s s [ [ 8] 97
[We... [ La...| v Symbol-bar(g)
Eimoo  oooos | Symbol-bar-shertcutieyik)
%NDL ----- v Mode-bar() %010
woz  ----- S I
Clwos - Zoom 120%(2) '
LT — Zoom 110%(1)
L — v Zoom 100%(0) woLL
(mos  ----- Zoom 90%(9) I
IRk R— Zoom B0%(E)
% 20 o vontor o oty o
Baor - Honitar of Headecmaltt) | 4" -
NOB  ----- hd R »
L 100% [(1,12) noo
IR = EloeoeBk|— | L+ F44 -4 @
Errors = 0
|Ffline [Editing [Connect Type : R5-232C [com1 4

Figure 4-45 Clicking the [Display] Option

The display functions provided in the [Display] menu are listed below along with their

descriptions.
Table 4-8 [Display] Menu Options
No. | Level 1 Level 2 Level 3 Description
1 | Display | Project Switches the N coil list display mode between display and no-display.
2 Tool-bar Switches the tool bar display mode between display and no-display.
3 Status-bar Switches the status bar display mode between display and no-display.
4 Output Displays the area used for presenting the result of compilations.
5 Symbol-bar Switches the symbol bar display mode between display and no-display.
6 Symbol-bar- Switches the symbol-bar shortcut-key display mode between display
shortcutkey and no-display.
7 Mode-bar Switches the mode bar display mode between display and no-display.
Zoom 120% Sets the scale factor of the ladder sheet being displayed to 120%.
9 Zoom 110% Sets the scale factor of the ladder sheet being displayed to 110%.
10 Zoom 100% Sets the scale factor of the ladder sheet being displayed to 100%.
11 Zoom 90% Sets the scale factor of the ladder sheet being displayed to 90%.
12 Zoom 80% Sets the scale factor of the ladder sheet being displayed to 80%.
13 Monitor of Decimal Displays monitoring-time monitored values in decimal format.
14 Monitor of Displays monitoring-time monitored values in hexadecimal format.
Hexadecimal
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C4.5 Ladder Sheet Build Functions

)

The ladder sheet build functions are contained in the [Build] pull-down menu, as shown below.

# [ 510¥ ] Ladder chart system 01-33 - [S mode Ladder1:N0D] o] x|
S FiledF)  Edit(E) Display(¥) | Buid(g) RunEdi(R) Utiliby(L) indow(W) Comment(C) Help(H) =|a] x|
DS HE| & 2 % llegal command ignore(l)
T ——————— The caution markincluding the Long Word access is not displayed.
Status | OfMine The caution markincluding the LTv/LOW register is net displayed,
1 1y coil Compile(C) Ctri+Fs 7 8 =
All N coll Compllefa) Al+Fa
All N coil Compile-+Hulti Coil Check ~—
1 It Coil Ch H-shif
Muli Coil Check(k) Chrhshift-H -
v OFfline(F) CtriAlk+F
| online{N) Chrb+alk-+N
Only For aniine monitor(D) Cr+alt+D
2 Orilie wating
Ladder execution speed priority(P)
I Send(s) el
Recelve(f) el
3 Riecelve comment(E)
Start monftaringl) Chrl]
b Rieal /0 conversion(O) =
Lol | >
[0 f(1,1) [ [noo
ittt 2 82088 ool * — | ~+ 44 L4 @
sA sB sU sD | sN sE sl ST sG sk s) | sC sS sROsF sl | sH 57 55 s2 st os5os6 sl 53 | s
‘ Errors = 0
[Ffine [Ediing |Conmect Type : Ethernet 4

Figure 4-46 Clicking the [Build] Option

The build functions provided in the [Build] menu are listed below along with their descriptions.

Table 4-9 [Build] Menu Options
No. [ Level 1 Level 2 Level 3 Description

1 | Build Illegal command Compiles ladder programs, ignoring any invalid
ignore instruction codes.

2 The caution mark Switches between display and non-display of the caution
including the Long display window when an odd-numbered long-word
Word access is not access or PSHO/POPO is contained.
displayed.

3 The caution mark Switches between display and non-display of the caution
including the display window when including the LIW/LOW register.
LIW/LOW register
is not displayed.

4 N coil Compile Compiles only the current open N coil.

5 All N coil Compile Compiles all the existing N coils.

6 All N coil Compile Compiles all given N coils and check them for any
+ Multi Coil Check multiply shared coils.

7 Multi Coil Check Checks all given N coils for any multiply shared coils.

8 Offline Switches the operation mode to offline.

9 Online Switches the operation mode to online.

10 Ladder execution Compiles ladder programs while giving priority to their
speed priority execution speed.

11 Send Sends processes to the PCs.

12 Receive Receives processes from the PCs.

13 Receive comment Receives comment files from the PCs.

14 Start monitoring/ Starts or stops monitoring of ladder circuits.
Stop monitoring

15 Real I/O conversion Converts contacts and coils, and combines circuits.
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4.5.1 Compiling ladder programs
(1) About compilation
Compiling a ladder program (a collection of symbols pasted into the ladder sheets) produces
a sequence of ladder instructions executable on the S1I0V. You can compile existing N
coils one by one or all such N coils at a time.
® Compiling N coils one by one
To compile existing N coils one by one, click [N coil Compile] from the [Build] menu or
tool bar. Then, only the currently active ladder sheet will be compiled.
® Compiling all N coils at a time
To compile all existing N coils at a time, click [All N coil Compile] from the [Build] menu
or tool bar. Then, the ladder program file currently subjected to editing (i.e., all ladder

sheets or coils in the range NOO to NFF) will be compiled at a time.

The results of compilations will be displayed in the output window. If a compilation is
terminated abnormally, or there remain an N coil(s) that are not yet compiled, then the result
of the compilation cannot be sent to the SIOV.

When zero detected errors are reported, this indicates that the compilation has been

terminated normally.

Errors =0
A

Press [F1] For Hiel

Errors

Figure 4-47 A Message Presented in the Output Window
When the Compilation Is Terminated Normally

b |Offline [Editing |Connect Type : R5-232C [comi v

1:MNOOD {2 1) Connection between left and right is irregular. ( Mo = 246 )

Errors = 1 A A
A

Press [F1] For [Help |Offline [Edjting |Connect Type : R5-232C [comi v

| Errors | | Error positions | Error contents

Figure 4-48 A Message Presented in the Output Window
When the Compilation Is Terminated Abnormally

When you point to the message body in the output window by using the mouse and double-

click it, the mouse cursor will move to the location (erroneous line) of the detected error.
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NcDiINO.| Ladder.. | Comment
] L —
[ ] e —
gm0z —
[ ] LA Re—
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| »

Figure 4-49 An N Coil Not Yet Compiled

When an N coil is compiled successfully, its display color will change from red to blue.

(2) Compile option
<Ladder execution speed priority>
The [Ladder execution speed priority] option is provided as one of the compile options for
compiling ladder programs. If this option is used to compile a ladder program, and the
object generated by the compilation is sent to the SI0V, then the object (ladder) will be
executed faster than the object generated from the same ladder program without using the

[Ladder execution speed priority] option (*) , provided the following conditions are met:

® The compiled ladder program contains system arithmetic functions (operation functions
provided by the system), and the data types of parameters to those functions ensure that
the compilation of the containing ladder program using the “Ladder execution speed
priority” option will generate an object whose execution speed is increased (for details, see
Table 4-10; however, this is not the case with jump instructions).

® One or more system arithmetic functions in the ladder program are not executed if their
given conditions are not met (i.e., their given contacts for execution are turned off) -- these
system arithmetic functions are ones that will contribute to the speed-up of ladder
execution if compiled using the “Ladder execution speed priority” option.

(*) Compilation without using this compile option is done by version-revision 01-10 or

earlier of the ladder chart system.
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Table 4-10 System Arithmetic Functions That Can Contribute
to the Speed-Up of Ladder Execution (1/3)

System arithmetic Data types
function name Word Long word Floating Indexed
ADD x N N N
SUB x N N N
INC x ~ _ N
DEC x V - N
MUL V V N N
DIV V V N N
MOD N N _ N
SCL \ - - N
AND x N _ N
OR x ~ _ N
EOR x ~ _ N
NOT x ~ _ N
EQU x v V \/
NEQ x v V \/
GT x ~ N N
LT x ~ N N
GE x ~ N N
LE x ~ N N
TST x ~ N N
MOV x N N N
MOM N N _ N
INI N N _ N
EXC ~ N _ \
PSH Yl - - N
POP l - - N
AST N N _ N
SCH V V N N
BTF V V N N
FTB v v v N
BTD N N _ N
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Table 4-10 System Arithmetic Functions That Can Contribute
to the Speed-Up of Ladder Execution (2/3)

System arithmetic Data types
function name Word Long word Floating Indexed

DTB V -
SEG \ -
ASP - -
ASU
APB
AUB
STD
DTS
ABS
NEG
DCD
ECD
LSR
LSL x
ASR x
ASL x
ROR x
ROL x
LIM \
BND V

\/

\/

<2
2

< | 2|22

X

ZON
SQR
SIN -
CosS -
TAN -
ASIN - -
ACOS - -
ATAN - -
EXP - -
LOG - -

< | 2|2 ||| ]| <=2 =|=<]|=<]I
|

|
P R - - I I - [ I I [ - I I R I R e I I B [ I I - = ) . .

|
< | 2|2 <] <] <<=
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Table 4-10 System Arithmetic Functions That Can Contribute
to the Speed-Up of Ladder Execution (3/3)

System arithmetic Data types
function name Word Long word Floating Indexed

MAX \ V V V
MIN \ V V V
XCLR (*) - - - -
YCLR (*) - - - -
GCLR (¥) - - _ _
RCLR (¥) - - - -
KCLR (*) - - - -
TCLR (¥) - - - -
UCLR (*) - - - -
CCLR (*) - - - -
VCLR (*) - - - -
ECLR (¥) - - - -
FCLR (¥) - - - -
JT - - - -
JMP - - - -
JSE - - - -

V: Indicates that this combination of a system arithmetic function and a data type, if compiled with
the “Ladder execution speed priority” option, will contribute to the speed-up of ladder
execution.

x: Indicates that this combination of a system arithmetic function and a data type, if compiled with
the “Ladder execution speed priority” option, will not contribute to the speed-up of ladder
execution.

—: Indicates that this system arithmetic function does not support parameters of this data type.

(*) This system arithmetic function, if compiled with the “Ladder execution speed priority” option,

will contribute to the speed-up of ladder execution.
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<Compilation procedure using the “Ladder execution speed priority” option>

@ Click [Ladder execution speed priority] from the [Build] menu if it is not selected yet.
(If it 1s already selected, skip this step.)

@ Click [N coil compile] or [All N coil compile] from the [Build] menu. The [Confirmed
compile] message dialog box will then appear unless you checked the [It isn’t indicated

after next time.] checkbox last time when that message dialog box was displayed and

clicked the button. (*1)

A made ladder program designates this compilation
option, and ifthe Ver-Rev number isn't ladder chart
system after 01-11, can't normally open.

|5 it compiled?

I~ ltisntindicated ater nesxt time (D)

Figure 4-50 The [Confirmed compile] Message Dialog Box

(*1) There is an exception to this. The [Confirmed compile] message dialog box will
appear again even if you checked the [It isn’t indicated after next time] checkbox
last time at that time and clicked the button. This occurs in cases where
you have compiled a ladder program with the [N coil compile] or [All N coil
compile] option without choosing [Ladder execution speed priority] from the [Build]

menu.
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(3) Ladder program files compiled with [Ladder execution speed priority] selected and their use
in conventional ladder chart systems

<Opening the ladder program file>

Ladder program files compiled with [Ladder execution speed priority] selected cannot be

opened in conventional ladder chart systems (Ver-Rev 01-10 or earlier). (*2) The ladder

program files that can be opened in such ladder chart systems are those which have been
compiled without choosing [Ladder execution speed priority].

<Receiving the ladder program online>

If a conventional ladder chart system receives from the S10V controller any of the ladder

program objects that have been generated with [Ladder execution speed priority] selected

and have been stored in that controller, it is unable to display that object on-screen upon
completion of its reception. (*2)

The ladder program objects that can be displayed upon completion of their reception are

those which have been compiled without choosing [ Ladder execution speed priority].

(*2) The result of this differs depending on whether [Illegal command ignore] has been
selected from the [Build] menu or not.  If [Illegal command ignore] has been selected,
an application error will occur, resulting in an abortion of the ladder chart system.

If [Tllegal command ignore] has not been selected, an illegal instruction symbol (“?”)
will be displayed for an unacceptable operation function found, and the following
message will appear in the output window:
“NXX (YY, ZZ) : Instruction is damaged. (No = 131)”
where:
XX: The N coil number (from 00 to FF in hexadecimal) of the N coil involved
YY: The row position of the destroyed instruction word detected

77 The column position of the destroyed instruction word detected
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(4) About the option [The caution mark including the Long Word access is not displayed.]
<Opening a ladder program file>
In an offline state of the ladder chart system, if the [The caution mark including the Long
Word access is not displayed.] option is not selected, any compilation using [N coil Compile]
or [All N coil Compile] will have the [Confirmed compile] message dialog box (Figure 4-51)
displayed when an odd-numbered long-word register or a PSHO/POPO instruction is
detected in the ladder program. However, this window is not displayed if you have checked
the [It isn’t indicated after next time.] check box and have clicked the button when
the [Confirmed compile] message dialog box in Figure 4-50 appeared last time(*).
In its online state, on the other hand, the ladder chart system first checks out the Ver.-Rev. of
the LPU module with which it currently has a communication connection established, and
then chooses automatically the compilation method suited to the LPU module, which is
described under <Compilation> below. This is done regardless of the current selection
(selected or deselected) status of the [The caution mark including ...... not displayed.] option.
If you want to use the other compilation method for the LPU module, first switch the
operation mode to offline and then select [N coil Compile] or [All N coil Compile] as you
want. Then, the [Confirmed compile] message dialog box appears again and allows you to

select the other compilation method.

S10% Ladder

i

The Long YWard register ofthe odd number and PSHO/POPO instruction are
included in the program under the campilation.
Fleaze select the following either.

= The LPUis since Yer-Rewv02-06.

Because the Long Word register ofthe odd number and PSHOIFOPO
instruction are suppored, the compilation is normally continued as itis.

& The LPU is Ver-Rev:02-05 former.

Errar Mo Y6 and 78 respectively are outputwhen compiling as itis hecause
neither the Lang Word register of the odd number nor PSHO/FOFO
instruction are supported and it ends.

FPlease compile again after correcting the program so as notto use the
PEHOFPOP O instruction whether to change the corresponding Long Word
register to the even numher.

[~ Itisntindicated after next tirme. (O

Detailed explanatinn.l | oK I

Figure 4-51 The [Confirmed compile] Message Dialog Box
(*) Deselecting [The caution mark including the Long Word access is not displayed.] on the

[Build] menu redisplays the [Confirmed compile] message dialog box at execution of [N

coil Compile] or [All N coil Compile].
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<Compilation>
Some S10V ladder instructions run only when an LPU Ver.-Rev. is 02-06 or later. From
the [Confirmed compile] message dialog box displayed during compilation, select the
compilation method appropriate to the LPU module revision.
® The LPU is since Ver-Rev: 02-06.
Select this method for LPU Ver.-Rev. 02-06 or later, in which the LPU supports the odd-
numbered long-word register and PSHO/POP instruction.
® The LPU is Ver-Rev: 02-05 former.
Select this method for LPU Ver.-Rev. 02-05 or earlier, in which the LPU does not support
the odd-numbered long-word register and PSHO/POPO instruction.
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(5) About the option [The caution mark including the LIW/LOW register is not displayed.]:

Background and Use

<Opening a ladder program file>

Ladder program files can be opened normally in any conventional ladder chart system (Ver-

Rev 01-03 or earlier) as long as they have none of LIW and LOW registers used in them.

No ladder program file with LIW and LOW registers used in it can be so opened. (*)

(*) The result of an attempt to perform such file opening differs depending on whether the
[Tllegal command ignore] option has been selected from the [Build] menu or not.  If
[Illegal command ignore] has been selected, an application error will occur, resulting in
abortion of the ladder chart system. Alternatively, if [Illegal command ignore] has not
been selected, an illegal instruction symbol (“?””) will be displayed for an operation
function found that uses an LIW and/or an LOW register(s), and the following message
will appear in the output window:

“NXX (YY, ZZ): Instruction is damaged. (No =131)”

where:

XX: The N coil number (from 00 to FF in hexadecimal) of the N coil involved
YY: The row position of the destroyed instruction word detected

ZZ: The column position of the destroyed instruction word detected

<Compilation>
One of the messages shown below will be displayed if an attempt is made to compile a
ladder program file with LIW and LOW registers used in it. Which of the messages will be
displayed depends on the operation mode (online or offline) used. In either operation mode,
the attempt is preceded by the selection of one of the options [N coil Compile] or [All N coil
Compile].
® In offline mode
The confirmation message dialog box as shown in Figure 4-52 will be displayed, which
asks you whether to compile the ladder program along with the LIW and LOW registers.

The LIVWILOWY register is included in the program under the campilatian.
Flease select the following either.

=~ The LPU is since Yer-Rew.04-00.

Because the LIWILOWY register is supported, the compilation is
normally continued as itis.

@+ The LPU is previous from Ver-Rev:04-00.

Error Mo.83 is output when compiling as itis because the
LIWLOWY register is not suppaorted and it checks it out.
Flease compile again after carrecting the program so as not
to uge the corresponding LIVWLOWY register,

[~ Itisntindicated after next time. (D)

Figure 4-52 The [Program-with-LIW-and-LOW-Registers Compilation Confirmation]
Message Dialog Box
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Then, if you select [The LPU is since Ver-Rev: 04-00.] radio button -- an option to specify
that the LPU is Ver-Rev 04-00 or later -- and click the button, compilation will
start. Once it starts, the compilation will proceed without displaying the [Confirmed
compile] message dialog box as shown in Figure 4-51. This is the case even when an
odd-numbered long-word register or PSHO/POPO instruction that is supported by LPU
modules of Ver-Rev 02-06 or later is detected in the ladder program.

Alternatively, if you select [The LPU is previous from Ver-Rev: 04-00.] radio button
instead -- an option to specify that the LPU is earlier than Ver-Rev 04-00 -- and click the
button, compilation will start, but it will fail, resulting in displaying the following
compile error message in the output window:

11MOO¢ T, 12 ) The LivwLOwW register is specified. ( Mo = 83 )
Errors =1

Figure 4-53 [The LIW/LOW register is specified.] Compile Error Message

In addition, if you select “It isn't indicated after next time.” check box in the confirmation
message dialog box before clicking the button, the [Program-with-LIW-and-
LOW-Registers Compilation Confirmation] message dialog box (Figure 4-52) will not be
displayed next time onwards. The suppressed confirmation message can be displayed
again by placing a check mark to the left of the option “The caution mark including the
LIW/LOW register is not displayed.”

® In online mode
If the LPU module with which the ladder chart system currently has a connection
established is not of Ver-Rev 04-00 or later, the error message dialog box as shown in
Figure 4-54 will be displayed. In this case, you can solve the problem by taking one of
the following actions: 1) replacing the existing LPU module with an LPU module of Ver-
Rev 04-00 or later or 2) correcting the ladder program so that it will not use LIW and
LOW registers.

510V Ladder x|

e The connected LPU doesn't support Ehe LIWLOW reqgister,

LPU are exchanged since Wer-Rew:04-00, Or, the LIw/LOMW register
is deleted by the program.

Figure 4-54 The “LPU doesn’t support the LIW/LOW register” Error Message Dialog Box
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Notes:

® [adder programs consist of a number of ladder circuits and are compiled on a circuit-by-circuit
basis. During such compilation, if a single circuit in the ladder program has more than one
compile error detected in it, only the first compile error detected is reported in the output
window. An example of this is [The LIW/LOW register is specified.] compile error reported by
error message (Figure 4-53). If [The LPU is previous from Ver-Rev: 04-00.] radio button is
selected and a compile error is detected before a symbol using an LIW/LOW register in the same
circuit, the first-mentioned compile error will be reported in the output window, but the second-
mentioned ([The LIW/LOW register is specified.]) will not. (Other examples are compile errors
caused by an odd-numbered long-word register or PSHO/POPO instruction.) In these cases,
first correct the compile error reported in the output window, and then recompile the ladder
program. When the next compile error in the circuit is reported, repeat the same two-step
remedy until all the compile errors in that circuit are corrected.

® [f a symbol is detected that uses all of an odd-numbered long-word register, a PSHO/POPO
instruction, and a LIW register, the first two compile errors (odd-numbered long-word register
and PSHO/POPO instruction) will be reported in the output window, but the last one (LIW
register) will not. In this case, correct the first two compile errors and then recompile the ladder
program. When the last compile error (LIW register) is reported in the output window, correct
it and recompile the ladder program.

® [f you select [The LPU is since Ver-Rev: 04-00.] radio button and check the “It isn't indicated
after next time.” check box, [The caution mark including the Long Word access is not displayed.]
in the [Build] menu will be automatically deselected if already selected. In this case, the
[Confirmed compile] message dialog box (Figure 4-51) will not be displayed even if an odd-

numbered long-word register or PSHO/POPO instruction is detected in the ladder program.
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” 13 ” o«

4.5.2 Switching between “online”, “offline”, “only for online monitor”, and “online waiting”
modes
The ladder chart system can run in one of the following operation modes: “online”, “offline”,
“only for online monitor”, or “online waiting”. When started, the ladder chart system always
enters into offline mode. You can change the offline mode to any other mode, but “online
waiting” mode, by selection either from the [Build] pulldown menu or the menu bar. For
information on how to enter into the “online waiting” mode, see “(2) Online mode” below.
You can enter into the “only for online monitor” mode not only by selection either from the
[Build] pulldown menu or the mode bar, but also by selection in the [Mode selection by online]
dialog box (Figure 4-57). For details, see “(2) Online mode” below.
The operation mode you have selected determines what you can process and the functions
available for processing. This is expanded below.
(1) Offline mode
What you can edit in offline mode is contents of the personal computer’s memory or files,
and the following options of the [Build] menu are not available in this mode:
® Send: Sends ladder programs edited on the personal computer to the PCs” memory
(SEQ-RAM).
® Receive: Receives the ladder programs from the PCs’ memory (SEQ-RAM) and stores
them on the personal computer’s hard disk.
® Receive comment: Receives I/O comment information from the PCs’ memory (SEQ-
RAM) and stores it on the personal computer’s hard disk.
® Start monitoring: Monitors the operating status of ladder programs residing in the PCs’
memory (SEQ-RAM).
(2) Online mode
What you can edit in online mode is the contents of the personal computer’s memory or files
that match contents of the PCs” memory. Before you switch the operation mode from
offline to online, be sure to make the contents of the personal computer’s memory and files
identical to those of the PCs” memory by using the [Send] or [Receive] option of the [Build]
menu. In online mode, if a communication-line abnormality, such as a disconnection of the
connecting cable between the personal computer and the PCs, or a power outage of the PCs’
power supply, is detected during operation, the error-message dialog box shown below

appears. In this case, remove the cause of the error.
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510¥ Ladder x|

& Line errar

Retry (R) | Cancel | Detail (D) |

Figure 4-55 The Communication-Line Error-Message Dialog Box

<Exclusive use of the PCs in online mode>

When the operation mode is switched from offline to online, the ladder chart system
exclusively uses one single unit of the PCs thereafter. This is a feature to prevent more than
one ladder chart system in the network from accessing the same unit of the PCs
simultaneously. The exclusive use of one single unit of the PCs is ended when the
operation mode is switched from online to offline.

However, depending on the type of data communication used, one of the events listed below
will occur when the following conditions are met: 1) a particular unit of the PCs is being
exclusively used by the ladder chart system running on another person’s personal computer,
and 2) you try to switch the operation mode from offline to online on your personal computer
for online operation with that particular unit.

In addition, the “PCs currently used exclusively” message dialog box (Figure 4-56) or [Mode
selection by online] dialog box (Figure 4-57) may inform you of a personal computer
exclusively using a single unit of the PCs, but the ladder chart system running on that
personal computer may not be in online mode (including cases where it is not started yet).

In these cases, the ladder chart system may have been terminated without ending the
exclusive use of that single unit of the PCs (*). To end the exclusive use, choose [Free

occupancy] from the [utility] menu. Then, when the following dialog box appears, click the

button. Clicking the button instead of will not end it.

510V Ladder x|

@ s Used st OO0 OO O, Do you wish continue?

Yes [ls} |

(*) The exclusive use of a single unit of the PCs is not ended in either of the following cases:
® Power to the personal computer is de-energized (due to, for example, a power failure)
during the online operation of the ladder chart system and this makes it unable for that
ladder chart system to be ended normally.
® The ladder chart system is ended during its online operation, with the PCs powered

down.
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Event 1 when the type of data communication used is RS-232C:
The following message dialog box appears which reports that the particular unit of the PCs

is currently used exclusively:

S10V Ladder x|

@ OO0 s Uzed at OOOOOO. The unit cannot be put anline.

where:
OOOOOQO: The ID name of the personal computer using it exclusively (in online mode).
LI The type of data communication used.

Figure 4-56 The “PCs currently used exclusively” Message Dialog Box

Just click the button in the dialog box. The issued “switch to online” request

produces no effect (the offline mode continues).

Event 2 when the type of data communication used is Ethernet:

The [Mode selection by online] dialog box as shown below appears.

Mode selection by online x|
@ OO0 Is Used at 0OOOO . The unit cannot ke put online
Please select it from the following item

When the ladder chart system of the online waiting mode exists,
the transmission of the online mode release dermand cannat he selected

—=Mode selection=

®7P " The online mode release demand is transmitted,

and it enters in the state ofthe online waiting mode.()
I Detailed message(D)

Response time-outiwateh tirmedsy | 180 Gec | Change(t)
@—P " Made only for onling manitor(Q)

[T Online moderelease message reception(E)

@ ———>  ottline mode(®

i Cancel

Ol

where:
OOOOO: The ID name of the personal computer using it exclusively (in online mode).
LJLJLILILD: The type of data communication used by the ladder chart system in online mode.

Figure 4-57 The [Mode selection by online] Dialog Box
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Then, choose one of the options (D, @), or (3 shown above and click the button.
If you choose option (D and check the [Detailed message] check box, then you can enter a

user-specified message and sent it to the ladder chart system currently running in online

mode -- the sending occurs when you click in the dialog box.
Following are descriptions of the above options:

Option (D: Transmits a request to clear online mode, called an online-mode release request,

to the ladder chart system currently running in online mode on another personal

computer and places the ladder chart system running on your personal computer

into “online waiting” mode. When the online mode is released (cleared), the

ladder chart system which has transmitted that request and currently remains in

“online waiting” mode enters into online mode.

This option cannot be selected when the ladder chart system running on another

personal computer is already in “online waiting” mode.

For details on how to use the online-mode release request, see “(3) How to use

the online-mode release request.”

Option @): Forces the ladder chart system running on your personal computer to enter into

“only for online monitor” mode. If you check the [Online mode release

message reception] check box, the online mode release message dialog box

(Figure 4-67) will be displayed when the online mode is released (cleared).

For details on the “only for online monitor” mode, see “(4) ‘Only for online

monitor’ mode.”

Option (@: Forces the ladder chart system running on your personal computer to enter into

offline mode.
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(3) How to use the online-mode release request
The following illustrates how to use the online-mode release request by employing the

sample configuration shown below.

<LPU unit>

PS | LPU |CMU] I/O [ /O | T/O

(]
<HUB>
(oo |
Ladder chart system Ladder chart system
(online mode) (offline mode)

Response to online-mode
release request

Figure 4-58 Online-Mode Release Message Transmission and Reception

The procedure is as follows:

(D Personal computer B (PC-B) user tries to place the ladder chart system running on it in
offline mode into online mode. However, since personal computer A (PC-A) is already
running its ladder chart system in online mode, the [Mode selection by online] dialog box
(Figure 4-57) appears on PC-B’s screen.

@ PC-B user selects the [The online mode release demand is transmitted, and ...] radio
button in the [Mode selection] group box of the [Mode selection by online] dialog box.
Then, he/she checks the [Detailed message] check box and enters a user-specified
message as necessary. In addition to this, he/she also specifies how long they will wait
for a response to come from the ladder chart system currently running in online mode.
This parameter, called the response time-out watch time, may not be omitted and is
specified in the range 30 to 600 (seconds). The default value is 180 (seconds). Ifno
response is received from that ladder chart system within the specified time period, the
response watch timeout message dialog box will be displayed. For more information on
the user-specified message and response watch timeout message dialog box, see the
description under “Online-mode release request message sender” below.

Then, click the button in the dialog box. The ladder chart system running on
PC-B then has its status of data communication changed to “online waiting” and waits for

a response to the issued online-mode release request that will arrive from PC-A.
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<Note>

If no response is received from PC-A within a fixed time period of 10 seconds, called the
monitoring time, which starts elapsing when you have clicked the button in the
[Mode selection by online] dialog box, then the message dialog box shown in Figure 4-59

may be displayed which informs you that no response has been received.

S10¥ Ladder x|

There is no response from OO0,
The state of either the Following is thought.

1.0nly accupation information remains though there is na ladder chart system of the online made.

2.The ladder chart system used in an online mode cannot be received and the online mode
release demand message be received by the previous version.

3.1t is not in the state that the ladder chart system of an online mode can return the response.

where:
OOOOOO: The ID name of the personal computer using the single unit of the PCs
exclusively (in online mode).

Figure 4-59 The “No Response” Message Dialog Box

Possible causes of the “no response received” condition are listed below. These

possible causes cannot be identified by the personal computer user who has issued the

online-mode release request.

® The ladder chart system running in online mode does not support “only for online
monitor” mode, because its version (Ver-Rev) is 01-20 or earlier.

® The ladder chart system had changed its status of data communication from online to
another state before it sent the online-mode release request to the destination (or before
the user clicked in the [Mode selection by online] dialog box).

® The ladder chart system that was running in online mode was terminated without
ending the exclusive use of the particular unit of the PCs. (For details, see the
description under “(2) Online mode” in this subsection.)

® The communication link between the personal computer on which the ladder chart
system was running in online mode and the particular unit of the PCs is broken (due to,
for example, a disconnection of the connecting cable between them). In this case,
click the button in the displayed “no response received” message dialog box
(Figure 4-59), and contact the user of the ladder chart system running in online mode.
(The procedure ends at this point.)
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@ The [Online mode release demand] message dialog box (Figure 4-64) appears on PC-A’s
screen. Select the [The online mode is made clear at once.] radio button in the [Reply
item] group box, in order to clear (release) the online mode immediately, and click the
button.

@ On PC-B’s screen, the message dialog box shown in Figure 4-61 appears which informs
you that a response has been received. Click the button and wait for PC-A to
enter into offline mode.

(® Change the status of data communication from online to offline for the ladder chart
system running on PC-A.

(® The ladder chart system running on PC-B automatically changes its status of data
communication from “online waiting” to online and presents a message dialog box
(Figure 4-60) to that effect. Click the button.

510¥ Ladder x|

@ It changed into "Online" made.

Figure 4-60 The “Communication Status Changed to Online” Message Dialog Box
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Online-mode release request message sender:
The online-mode release request message sender is a personal computer that, while
running the ladder chart system in an operation mode other than online, sends an online-
mode release request message to the ladder chart system running in online mode on
another personal computer. When sending it, the user can check the [Detailed message]
check box and specify an optional message. This optional message, if specified, may be
up to 128 bytes long -- each double-byte character, if any, should be counted as two bytes.
If the user need not specify an optional message, he/she should leave the check box
unchecked.
When a response to the issued online-mode release request is received from the ladder
chart system running in online mode, a message dialog box (Figure 4-61) to that effect is
displayed on the sender’s screen. The user then confirms the message by clicking the

button.
x

i There was a responge from 00
EEA SR S E PR RS b E
\‘1) < Detailed message »

AR AR R AR

where:

OOOOOQO: The ID name of the personal computer using the single
unit of the PCs exclusively (in online mode).

XX...X: A response message from that same personal computer

YY...Y: A detailed message from that same personal computer

Figure 4-61 The “Response Received” Message Dialog Box

When the online mode in which the other ladder chart system is running is released
(cleared), the ladder chart system running in “online waiting” mode automatically enters
into online mode. However, if no response is received from the other ladder chart system
within the specified response time-out watch time, the response watch timeout message
dialog box as shown below is displayed on the sender’s screen.

510V Ladder x|

! E The response from OOOO0O was not in the watch time,

where:
OOOOOQO: The ID name of the personal computer using the single
unit of the PCs exclusively (in online mode).

Figure 4-62 The Response Watch Timeout Message Dialog Box
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In this dialog box, the user should click the button. Then, a message dialog box
as shown below appears which asks him/her whether or not to switch the operation mode

to “only for online monitor™.

910¥ Ladder x|
@ Do ywau switch b "Only for online monitar” mode?
Yes I Mo |

Figure 4-63 The “Switch to ‘Only for Online Monitor’ Mode” Confirmation Message Dialog
Box

In this dialog box, the user clicks either the or the button.
Clicking : Switches the operation mode to “only for online monitor™.
Clicking : Switches the operation mode to offline.
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Online-mode release request message receiver:
The online-mode release request message receiver is a personal computer that, while
running the ladder chart system in online mode, receives an online-mode release request
from the sender. Upon its reception, the receiver displays the [Online mode release
demand] message dialog box as shown below.

Online mode release demand x|

@ The online mode release demand reached from 0,

= Detailed message =

Flease selectthe reply item fram the fallowing and click the [OK] buttan.

Please gelectthe reply itern within DO O seconds after digplaying this screen
and click the [OK] button. When OO Oseconds are excesded,
the online mode release demand origin detects the watch time-out.

- =Reply iterm=

™ The online mode is made clear at once.
= The online mode is made clear when doing for a while.

" The online mode release demand is refused

[T Detziledmessage transmission

where:

OOOOOQO: The ID name of a personal computer (sender) that issued an online-mode
release request.

XX...X: Detailed message from that personal computer

[LJJC: A period at the end of which a timeout will be generated in that personal computer.

Figure 4-64 The [Online mode release demand] Message Dialog Box

In the above dialog box, the user should select the desired radio button from the “Reply
item” radio button list and click the button. A reply message will then be sent to
the sender. However, if before receiving the reply message the sender has ended its
ladder chart system or has changed its operation mode either to offline or “only for online
monitor”, the online mode release demand (request) cancellation message dialog box
shown below is displayed on the receiver’s screen.
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510V Ladder x|

! E Online mode releaze demand was canceled.
*

Figure 4-65 The Online Mode Release Demand Cancellation Message Dialog Box
In this dialog box, the user should click the button.

<Detailed message transmission procedure>

(D Check the [Detailed message transmission] check box under the [Reply item] group
box so that the detailed message form will become ready for input.

@ Enter detailed message text in the form. The detailed message may be up to 128
bytes long -- each double-byte character, if any, should be counted as two bytes.

@ Click the button.
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(4) “Only for online monitor” mode
<Functional limitations>
Compared with the online mode, the “only for online monitor” mode does not support the
following:
® Transmission of ladder programs
® Change of ladder program size
® Alteration of analog pulse counter registration information
® Writing to the PCs’ memory via the [Online MCS] dialog box
® Transmission by FD function

® Run-time editing

<Monitoring the ladder program for any change in content>
Ladder circuit monitoring in “only for online monitor” mode constantly checks if a change
has been made to the ladder circuit. If so, the ladder program change-in-content message

dialog box shown below appears.

S10V Ladder x|

'E The ladder program was changed.
.

Fleaze monitor the ladder circuit again after stopping the ladder circuit monitor,
and receiving the ladder program.

Figure 4-66 The Ladder Program Change-in-Content Message Dialog Box

Click the button and stop the ladder circuit monitoring according to the message as
shown above. Then, receive the ladder program from the PCs by selecting [Send] from the
[Build] menu, and start ladder circuit monitoring again. Without receiving the ladder

program, ladder circuit monitoring will not proceed normally.
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()

(6)

<Notification of online mode release>

In “only for online monitor” mode, when the online mode in which a ladder chart system is
running is released (cleared), you can receive the message (Figure 4-67) to that effect. To
utilize this service, you have to check the [Online mode release message reception] check
box in the [Mode selection by online] dialog box (Figure 4-57) and change the operation
mode to “only for online monitor”. If you select “only for online monitor” mode directly

from the [Build] menu or mode bar, this service is not available.

S10V Ladder x|

L3
\lj) The online mode was made clear.

Figure 4-67 The Online Mode Release Message Dialog Box

<Maximum number of personal computers connectable>

Up to four personal computers may be connected either to a CMU module or an ET.NET
module (main or subordinate) if a hub is used to connect them together. This means that a
maximum of 12 personal computers may be connected to one single LPU unit.

Handling of simultaneously issued online-mode release requests

Although it is rare, more than one online-mode release request may be issued
simultaneously. (In normal operation, it is impossible to issue an additional online-mode
release request if one such request is already issued from another personal computer in the
network but has not yet been satisfied completely.) In this case, the “no response” message
dialog box (Figure 4-59) may appear because the ladder chart system currently running in
online mode on the other personal computer is not responding. To solve this problem,
select the [The online mode release demand is transmitted, and ...] radio button again in the
[Mode selection by online] dialog box and click the button. (This action, however,
cannot be taken if there is another personal computer running the ladder chart system in
“online waiting” mode.)

Forcible ending of exclusive use

To forcibly end the exclusive use of any single unit of the PCs, choose [Free occupancy]
from the [Utility] menu. When using this option, care must be taken because it not only
forcibly ends the exclusive use of the unit but also clears (initializes) the online-mode release

request information, if any.
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4.5.3 Sending and receiving ladder programs

The ladder chart system’s ladder program send/receive capability is effective only in online mode
(it is not available in offline mode). To use this capability, you have to switch the mode to
online if the system is running in offline mode.

(1) Sending edited ladder programs to the S10V

After you have edited and compiled ladder programs successfully, you can send them to the

S10V by performing the procedure described below.

Note 1: Ladder programs cannot be transmitted separately for each N coil; all the existing N
coils in a ladder program must be transmitted in a single batch.

Note 2: The ladder program transmitted is written to both the sequence memory and flash
memory. When the power to the LPU unit is turned off, the contents of the
sequence memory are cleared and the ladder program that was saved at the power-on
time is transferred from the flash memory to the sequence memory.

Note 3: If system extension functions (as listed in “APPENDIX B SYSTEM EXTENSION
FUNCTIONS”) are used in the ladder program to be transmitted, the ladder chart
system checks if they are installed. If they are not, the system will present an error
message without sending it out.  After installing the program of the relevant system
extension arithmetic function, send the ladder program.

For details of the arithmetic functions to be installed, see “APPENDIX B
SYSTEM EXTENSION FUNCTIONS.”

<Procedure>

(D Click [Send] from the [Build] menu.

@ The [Sending setup] window will appear.

Sending setup

Address
noozoo - 104406 B
Sequence and pragram(E 0K I
1408000 - [408TFE i Lt (_)l
14B0300 -/4B03C2
MEFBO0 - MEFFFE Sequence and data(D) | Cancel |

Sequence and work
AIIEY

-0 comment
= G corrmesd =1zl

~Ladder program histary

Figure 4-68 [Sending setup] Window
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@ Click the selection button for the destination area you like in the [Sending setup] window,
and click the button. The default area is “Sequence”.

Table 4-11 Destination and Source Areas

Analog Registers
Ladder
Selection button area pulste TU(I: set Work
(1) | counter values | pw,LW | FW,BD | LB,LL,LF,LM,LG,LX "
information (*2)
Sequence and \ \ S - - - _
program
Sequence and data S S v R - - _
Sequence and fence v v v v - - -
Sequence and work v v v v ~ _
All areas v v v v v \ ~

V: Subjected to both sending and receiving.
—: Not subjected to sending and receiving.

(*1) The ladder area is used to hold ladder programs plus the following information:
® User function information (registration tables and program bodies). (Limited to cases
where a user function area size is specified in the [Change capacity] window as shown in
Figure 4-86.)
® [/O comment information. (Limited to cases where an I/O comment area size is
specified in the [Change capacity] window as shown in Figure 4-86.)
® Sequence management table (SQET).
® PCs edition information (set or changed in the [Change capacity] window as shown in
Figure 4-86).
® Ladder program history information.
® Ladder program label information.
(*2) This is one of the registers X, J, Y, Q, G, R, M, K, T,U,C,N, P, V, E, Z,and S. Of these,
T, U, and C are for contacts.

If the | Sequence and program | or | Sequence and data | button is clicked, the ladder

program will be subjected to transmission as far as the EOP (end of ladder program) is
encountered in it. If any other button is clicked instead, all the areas for the ladder
program set in the [Change capacity] window (Figure 4-86) will be subjected to
transmission.

Ladder program history comments are entered as required. When you enter such
comments, remember that their length is limited to 128 single-byte characters (or 64
double-byte characters).

When you wish to transmit I/O comments, check the [I[/O comment send] checkbox in
the [I[/O comment] group box.
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@ The [Confirmed send circuit] window below will appear.

Confirmed send circuit |

Gning ko send progran,
Is it Ok?
Cancel |

Figure 4-69 [Confirmed send circuit] Window

If you click the button, the [Confirmed send circuit] and [Sending setup]
windows will be closed and transmission of the ladder program will begin.  If you click
the button instead, the [Confirmed send circuit] window will be closed
without starting the transmission of the program (you will be taken back to Step ().

® If the ladder program to be sent contains an odd-numbered long-word register or
PSHO/POPO instruction, the LPU Ver.-Rev. is checked immediately before sending. If
the LPU Ver.-Rev. is 02-05 or earlier, the send inhibition window (see Figure 4-70)
appears.

S10¥ Ladder

are included in the program that tries to do the loading.

Connected LPU does not suppart "The Long Word register of the odd
number and PEHOPOPO instruction” far The LPL hefaore
Ver-Reyv02-05.

Q The Long Word register of the odd number and PSHOWFOP O instruction

Flease transmit after exchanging the LPLI far the ane since
Yer-Rew:02-06 or correcting the program so as notto use the correction
ar the PSHOIF QPO instruction for the one of the even numhber,

and campiling the long word register of the odd number again.

Detailed explanation. | | oK I

Figure 4-70 Send Inhibition Window

The LPU stops due to “Invalid instruction detected.” This occurs if a ladder
program containing an odd-numbered long-word register or PSHO/POPO, which
was created by the Ladder Chart System of Ver.-Rev. 01-16 or later, is sent to a
Ladder Chart System of Ver.-Rev. 01-15 or earlier, or to an LPU of Ver.-Reuv.
02-05 or earlier using batch loading.
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©® If the ladder program to be sent uses LIW and LOW registers internally, the ladder chart
system checks the Ver-Rev number of the existing LPU module before sending. If the
LPU module is found to be Ver-Rev 04-00 or earlier, the sending refusal window as

shown in Figure 4-71 will be displayed.

510¥ Ladder x|

Q The connected LPU doesn't support the LI LOW register,

LPU are exchanged since Wer-Rewv:04-00. Or, the LW/ LOMW register
is deleted by the program.

Figure 4-71 Program-with-LIW/LOW-Registers Sending Refusal Window

If a ladder program with LIW and LOW registers used in it is created using a
ladder chart system of Ver-Rev 01-32 or later and an attempt is made to send the
created program to the LPU module of Ver-Rev 04-00 or earlier by using either a
ladder chart system of Ver-Rev 01-31 or earlier or a backup restore system, then
the LPU will stop functioning due to an “Invalid instruction detected” error.

(@ While the transmission is in progress, the [Now sending] window below remains

displayed.

Now sending |

Mowy, [tis ladder program under transmission.

Figure 4-72 [Now sending] Window
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When the transmission of the ladder program is completed, the [Now sending] window
disappears.

<Ladder program history>

If you have entered a ladder program history comment in the [Sending setup] window, the
comment will be loaded into the S10V’s memory during the transmission of the ladder
program, along with the transmission date and time that is always loaded in automatically.
It is recommended that, since the loaded transmission date and time is affected by the time
setting of the S10V, the S10V’s time should be set correctly beforehand.

Note: No ladder program history data alone can be subjected to the transmission process.

<I/O comment transmission>

Transmission of I/O comments becomes possible when all the conditions listed below are
satisfied. When one or both of these conditions are not met, the [[/O comment send]
checkbox in the [I[/O comment] group box is not selectable.

® The ladder sheet has an I/O comment displayed.

® An I/O comment area is secured in the S10V’s memory (via the [Change capacity]

window).
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(2) Receiving ladder programs from the S10V
You can receive ladder programs from the SI0V’s memory and store them on the disk of the
personal computer, all by performing the following procedure:
<Procedure>
(D Click [Receive] from the [Build] menu.

@ The [Receiving setup] window below will appear.

[~ Addr

ronona - 104406 ¥ f
Seguence and program(p; i OK I
fapanon - [40BT7FE £l E) Ul
14B0300 - [4B03C2
MEF800 - MEFFFE Sequence and data(D) | Cancel |
Seq d fence(E)
Sequence and warkQ
AllE)

~Ladder program histary
Date of send : 2003/04/03 14:01:27

|’CD!TIIT nt

Figure 4-73 [Receiving setup] Window

When this window appears, you can see the ladder program history information presented
in the window (the transmission date and time displayed in this window is the one at
which the most recent transmission of a ladder program was performed). In addition to
this information, if an /O comment is held in the S10V’s memory (SEQ-RAM), the
location where the comment is saved is also displayed.

(@ Select the area whose content you wish to receive (see item (1) above) in the [Receiving
setup] window and click the button. The default area is “Sequence and

program”. If the button is clicked in place of button, the [Receiving

setup] window will disappear (no ladder program will be received).

4-91



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

@ The [Confirmed receive circuit] window below will appear.

Confirmed recieve circuit |

(aoing ko receive progran.
Is it Ok?
Cancel |

Figure 4-74 [Confirmed receive circuit] Window

If you click the button, the [Confirmed receive circuit] and [Receiving setup]
windows will be closed and reception of the ladder program will begin. If you click the
button instead, the [Confirmed receive circuit] window will be closed without
starting the reception of the program (you will be taken back to Step ().

(® While the reception is in progress, the [Now receiving] window below remains displayed.

Now receiving E |

5 —1 ) -
.
i

Mo, Itis ladder program under receptian.

Figure 4-75 [Now receiving] Window

©® When the reception of the ladder program is completed, the [Now receiving] window

disappears.
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4.5.4 Monitoring ladder circuits
You can monitor the status of ladder programs running in the S10V’s memory (SEQ-RAM).
The types of ladder symbols you can monitor are listed below. No other types can be subjected
to monitoring. These other types include the A/B contacts used with the system registers SO00
through SOOF. Even if any of such contacts (conditions) is true, its display remains unchanged
(i.e., the display color does not change to red).
This monitoring capability of the ladder chart system supports input/output settings for certain
types of ladder symbols.
® A-contact: The display color of this symbol changes to red when the contact turns on (= 1).
® B-contact: The display color of this symbol changes to red when the contact turns off (= 0).
® Rising-edge contact: The display color of this symbol changes to red when the contact turns on
=1).
® Falling-edge contact: The display color of this symbol changes to red when the contact turns on
=1).
® Normal coil: The display color of this symbol changes to red when the coil turns on (= 1).
For timers, counters, and one-shots, their current count values are also displayed
at that time.
® Set coil: The display color of this symbol changes to red when the coil turns on (= 1).
® Reset coil: The display color of this symbol changes to red when the coil turns on (= 1).
® Function: The result of this symbol is displayed in decimal or hexadecimal format.

The display color settings for symbols can be changed in the [Setup environment] window.

<Procedure>

(D Click [Start monitoring] from the [Build] menu (the [Start monitoring] option in the menu will
change to [Stop monitoring]). Alternatively, click [Start monitoring] from the tool bar.

(2 The ladder sheet will enter a monitoring state (this can be recognized from the background
color that has changed to the one set in the environment setting window).

(@ The monitoring in progress can be stopped by clicking [Stop monitoring] from the [Build]
menu (the [Stop monitoring] option in the menu will change to [Start monitoring]).

Alternatively, click [Stop monitoring] from the tool bar.
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<Switching between display formats>

You can change the display format for the result of functions from decimal to hexadecimal or
back. This switching can be accomplished via the [Display] menu or tool bar. If the [Display]
menu is used, the current display format used is checked to see if it is “Monitor of decimal” or
“Monitor of Hexadecimal.” If the tool bar is used, the new display format is offered in the tool

bar (i.e., if the decimal format is being used, the tool bar button offers hexadecimal as the new
display format, or vice versa).

#® [ 510¥ ] Ladder chart system D1-14 - [S mode Ladder1:N00] [_ O] %]
S File(F)  EdiE) | Display(v) Buld(B) RUEHR) Utiliy(l) Window(w) Comment(C) Help(H) & x|
DESE & vro=e R ok QARG TN S| = pww
 ——— v Tookbar(T)

Status |Ofine o Seatus-bar(s) d -

o 1 [ 2T s« 5T 6 [ 7] eZ

[Me... [za...] v Symbolbarte)

Einoo  oooos | Symbol-bar-shortoutkex(k)

O

v Mode-bar(M) Hola
e I

Zoom 120%(2) '
Zoom 110%(1)
v Zoom 100%(0)
Zaom 90%(3)
Zoom B0%(3)

" v Mornitar of Decimal(D)
Monitor of Hexadecimal(H) o
|

o o
|l E 100% (1, 12) [ Inao
R 2 GloeeBk|— v+ F+4 -

Figure 4-76 Switching between Monitoring Display Formats via the [Display] Menu

[Offline: [Editing |Connect Type : RS-232C [com1 4

4 - [ mode Ladder1:NDO] =]
RunEdit(R)  Ukility()  Window(W) Comment{C)  HelpfH) - |5’ |5|

kT e e L AT

------ EX | @EC: | HF
ation IAII Send vI

9 | 18 [ 11 [ 12

Monitor value is
displayed with the
number of hexadecimal.

Figure 4-77 Switching between Monitoring Display Formats via the Tool Bar

The display format is defaulted to decimal.
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The figures below show an example of monitoring a function.

# [ 510% ] Ladder chart system 01-14 - [S mode Ladder1:N0O0] =1 E3

g- FileiF) Edit{E} Display(¥) Build{E) RumEdit(R) Utility(l) “Windowi) Comment{C) Help{H)

=181 %]

W R A

IR IO R L]

Status IOmine 'Icommunlcanonlml Send v

10 | 11 | 12

9
Ho. . La. .. | Commer = | ﬂ
Blwoo  oooos
_____ 1
%an ADP |pyooo + DUOOL = DWO0Z
. {FH izs97 -t

IR p—

I} P—

Lmos ——--- z INC

Cyos  ——oo- - ZI;DDD

(Mwar  -—---

(wae  ——--

[ymos  —--- e INC

T p— [F1— E:UUU =
_7NDB ————— _ILI Kl 3

2 2 [ 1009 (2, 1) [ oo
i@ ceem*x|— | xL F+q =

Monitor count 29

Press [F1] for Help |On|ir|e |mUnitUring |CDr|r|ect Type : Ethernet |192.192. 192.1 5

Figure 4-78 Monitoring of a Ladder Circuit Using Decimal Format

# [ s10¥ ] Ladder chart system 01-14 - [ mode Ladder1:N00] [_ (O] %]

-_S, File(F) Edit(E) Displayi) Build(E) RunEdit(R) Utility(l) window( CommentiC) HelpiH)

=1&1 x|

D H| % =X |55 5

Hoehs|eaaE e sy =i

GO
-

Status IOn\ine vlI::clrnmunicaiiunIAH Send =

Decimal

9 18 11 12
Ne. . La... Conmer & | I I ﬂ
Eiwon  oooos
_____ 1

%Nul AL |pyono + pwonl = Dwonz
jNDZ ____ {F1+ H3130 ¢

no3  ——---
I} Papp—
Chwos  —--- 2 INC

FII000

%NDS _____ {Fl+ HODZC

no? -
LT Jp—

,,,,, 3
S B | ruooo .
_TVUB 77777 - o HONAD _|L|_I
g g [ 1009 (2, 1) [ oo
i~ EEasEE0eem:|— | -1 F+4 t4|m
Monitor count 299
Press [F1] For Help |On|ine |monitoring |CDnnect Type : Ethernet |192.192. 192.1 i

Hexadecimal

Figure 4-79 Monitoring of a Ladder Circuit Using Hexadecimal Format
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<Input/output settings>

While a ladder sheet is subjected to monitoring, you can provide input/output settings for ladder

symbols, except comparison symbols and other symbols using index registers. How to provide

an input/output setting is exemplified below.

(1) Move the mouse cursor to a ladder symbol for which you wish to provide an input/output
setting, and then double-click the symbol. (In the window below, the mouse cursor has
been moved to the A contact X000 before double-clicking.)

5% S mode Ladder1:ND0 =
1 2 3 y 5 6 =
g <+— Move the mouse cursor,
(boooty [ =000 and double-click
]

2

K

(0ooozy }{DID1

&IHL

[ 1009 (1,13 [

Figure 4-80 Selecting a Ladder Symbol

(2) The [IO Set] window will be displayed as shown below.

[$¥5 mode Ladder1:ND0o = O] x]
1 2 3 4 5 [ 7.
1
(0ooo1) XU?U
]
2
ooz | 00 -
| — @ oFF o ﬁ—l
Cancel |

Figure 4-81 [IO Set] Window

(3) Click the [ON] radio button in the [IO Set] window. Then, if you click the button,
the [IO Set] window will disappear and the contact will turn on, as shown below. If you
click the button instead, the [IO Set] window will disappear, but the contact

remains unchanged.

5 S mode Ladder1:N0D [ Tolx]
1 2 3 A o P 7 —
g
ooo1y | xooo
Change X000 of A-
b oot contact from OFF to ON -
: B
[0 (1, 1) | 7

Figure 4-82 Changed Display Color of the Symbol under Monitoring
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4.5.5 Real I/O conversion function

The real 1/O conversion function handles multiple ladder circuits (N coils) as common programs,
replaces contacts and coils with specified registers, and combines multiple ladder circuits
(common programs) into one ladder circuit.

When controlling multiple robots by using a single PLC, the ladder circuits used to control the
robots have the same logic (circuit) but may differ only in terms of contacts and coil addresses.
In such a case, you can create common ladder circuits beforehand, define the method of
converting contacts and contact addresses, and the sequence of combining the circuits, and then
execute the real I/O conversion function to automatically generate a combined program in which
the actual addresses of contacts and coils are assigned.

In the terminology used for the real I/O conversion function, a common program before
conversion is called a “library program,” and a program after conversion (or converted program)
is called a “real I/O program.” The method of converting contact and coil addresses, and the
sequence of combining circuits are defined in different files. These definition files are called
“conversion table files.” The definition of the method of converting contact and coil addresses
is called an “allotment table.” The definition of the sequence of converting or combining
circuits is called a generation definition.

The generated real I/O program is compiled, sent to the PLC, and then monitored and debugged.

Library program (program before conversion) Conversion table file
(" ) TBL3 Allotment table
N02 TBL2]
NO"(‘)O“ TBL1 ]
! Register before
conversion Real I/0 Comment
LBOO0OO LB2000 -
LB0000-0001 | X100-101 SWO0 and SW1 on operating
panel 1
LB0O001 LB2001 LB2000-2001 | Y100-101 Output 0 and output 1
| | M)
| | \_/ Generation definition (sequence of conversion/combining)
\ J NOO  TBL1
NOO TBL2
NO1 TBL3

Real /0 K : : /
conversion

Real I/O program (program after conversion)

s N

X100 Y100
| | e
|1 _/
X101 Y101 _
O . » Sending to PLC
_| Compiling - Monitoring/debugging
X200 Y200
| | N
|1 /
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(1) Creating library programs (programs before conversion)
A program created as an N coil corresponds to a library program (a common program before
conversion). Therefore, since the maximum number of N coils is 256, you can create up to
256 library programs.
Use library registers to describe library programs. If a register other than a library register
is used in a library program, the register will not be converted. Library registers are

converted according to the definition in the conversion table file.

<Library registers>
The registers listed below can be used as library registers. Other registers will not be

converted. The library registers can also be used as registers after conversion.

* Bit register: LB0000 to LBFFFF
» Word register: LBW0000 to LBWFFFO
LWWO0000 to LWWFFFF
LVW0000 to LVWOFFO
* Long word register: LBL0O000 to LBLFFEO
LWLO0000 to LWLFFFE
LVL0000 to LVLOFEO
* Bit register for edge contact: LV0000 to LVOFFF
* Special coils listed below
* T: On-delay timer coil: TO0O to T7FF (contact, coil)
* U: One-shot coil: U000 to UOFF (contact, coil)
* C: Counter coil: C000 to COFF (contact)
CUO00 to CUFF (coil)
CDO00 to CDFF (coil)
CROO to CRFF (coil)
* N: Nesting coil: NOOI to NOFF (contact)
NMO1 to NMFF (coil)
NZ01 to NZFF (coil)
* P: Process coil: PO01 to PO80 (contact, coil)
* K: Keep relay coil: KOOO to KFFF (contact, coil)

To convert an edge contact or special coil, the registers before and after conversion must be

the same types.
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(2) Creating a conversion table file
A conversion table file consists of allotment tables and a generation definition. An
allotment table must define the register conversion method for one library program (one N
coil). The generation definition must define the allotment table to be used to convert
registers in a specific library program (a specific N coil) and the sequence in which library
programs are to be combined to generate a real I/O program.
The conversion table file must be created as a CSV-format file. You can use Microsoft
Excel to create the conversion table file or use a text editor to directly create the file.
The following gives an example of using Microsoft Excel to create the conversion table file
[defining the registers before conversion and registers after conversion (real I/O registers)]

by, and describes the conversion table file format in detail:

A B C
1 | #Allotment table ] =—— ()
2 —@
3 | <<TBLI1>> 3
4 (# Register before conversion )} Register after conversion Comment
5 JLB0001 X100 Input 1
6 NLB0010-001F _ Y 100-10F _ Output 1 to output 15
7 | LBW0020 —— @] pwoo2 ——®|Dan1 —®
8
9 # Allotment table 2
10 | <<TBL2>>
11 | # Register before conversion | Register after conversion Comment
12 | LB0001 X200 Input 1
13 | LB0010-001F Y200-20F Output 1 to output 15
14 | LBW0020 DW102 Data 1
15
16 | # Generation definition
17 |[LIB] —_— @
18 | # Library No. Allotment table
19 [Loo TBLI )
20 (L0l TBL2

©),

@ A line beginning with “#” is handled as a comment line.  All characters other than those

in comments must be en-size uppercase letters.

4-99



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE
|

@ Null lines are ignored.

@ Enclose the name of an allotment table as “<<TBLx>>", and describe the name in the
first cell (column A).

Note that “x” in “<<TBLx>>" must be the relevant table number represented by a zero-
suppressed hexadecimal number.
The valid range of table number is from 0 to Ox7FFFFFFF.

@ Describe the name of a register before conversion in the first cell (column A).

Specify registers individually or by using a range specification. Describing “LB0010-
001F” specifies 16 registers (i.e., LB0010, LB0011,... to LBOO1F).
You cannot use a range specification that specifies different types of registers.

(® Describe the register after conversion corresponding to a register before conversion in the
second cell (column B).

(® The descriptions in the third and subsequent cells (column C and subsequent columns)
are handled as comments.

The comments described here are irrelevant to those to be assigned to registers when
editing the ladder program.

(@ In the lines following the line on which “[LIB]” is described, describe the generation
definitions for generating the real I/O program in the sequence of combining library
programs.

Describe the library number (LOO to LFF) in the first cell (column A). Library numbers
L00 to LFF correspond to the N coil numbers (NOO to NFF) of library programs.

@ Describe the name of an allotment table in the second cell (column B).

You can assign multiple allotment tables to a library number.

<When converting a real I/O program to library programs>
Create allotment tables by replacing the descriptions of registers before and after conversion
with one another as shown below. At conversion, specify “The register before conversion

is not limited.” [See Item (3), “Conversion to a real I/O program,” below.]

# Register before conversion Register after conversion
X100 LB0001

Y 100-10F LB0010-001F

DWO002 LBW0020
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<CSV file>
The following shows the content of the CSV file corresponding to the example of

descriptions using Microsoft Excel above.

/#Allotment table 1, , \

<<TBL1>>,,

# Register before conversion, register after conversion,
comment

LB0001, X100, input 1

LB0010-001F, Y100-10F, output 1 to output 15
LBW0020, DW002, data 1

# Allotment table 2, ,

<<TBL2>>, ,

# Register before conversion, register after conversion,
comment

LB0001, X200, input 1

LB0010-001F, Y200-20F, output 1 to output 15
LBW0020, DW102, data 1

# Generation definition, ,

[LIB], ,

# Library No., allotment table,

LOO, TBLA1,

\LO1, TBL2 /

4-101



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

<Descriptions of special coils>

A special coil is converted to a contact or another coil of the same kind. The registers
before and after conversion described in the allotment table must conform to the description
formats shown in the table below. Be sure to describe the on-delay timer coil, one-shot
coil, and process coil as T1, Ul and PI, respectively (instead of T, U, and P).

Register type deCs(:;?itSt(i:ctm Coil description Use
T TO000 to T7FF TIO00 to TI7FF | On-delay timer
U000 to UOFF UI000 to UIOFF | One-shot timer
CU C000 to COFF CUO00 to CUFF | Up counter
CD CDO00 to CDFF | Down counter
CR CROO to CRFF | Reset counter
NM NO001 to NOFF NMO1 to NMFF | Master control
NZ NZO01 to NZFF | Zone control
P P001 to PO8O PI00O1 to PIOSO | Process
K K000 to KFFF K000 to KFFF Keep relay

To convert both the contact and coil of a special coil whose contact and coil are described
differently, specify the conversion of both contact and coil in the allotment table as shown
below.

# Register before conversion
T100-10F

TI100-10F

Register after conversion
T200-20F e [Contact]
TI200-20F e [Coil]

<Precautions for conversion>

® Jump commands (JT, JMP, and JSE) cannot be used in a library program. Any attempt
to execute real I/0O conversion for a library program that includes a jump command
displays a dialog box showing the error message below.
“A jump command (JT, JMP, JSE) cannot be used for a library program.”

® An index register using the format below will not be converted.
PIO register (index register)

® All allotment tables described after the generation definition are ignored.
Describe all allotment tables before the generation definition.

® You can describe up to 512 lines of library number-allotment table combinations in the
generation definition.
The 513th and subsequent lines of descriptions are ignored.

® [f the data type of the register before conversion does not match that of the register after
conversion, conversion will not be performed.
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® When the registers before or after conversion are range-specified, the register number of
the first register in the range must be smaller than that of the last register in the range.

® [f the number of range-specified registers before conversion does not match the number of
range-specified registers after conversion, only registers up to the matching number will
be converted. The other registers will not be converted.

® [f the registers before conversion are specified individually (e.g., LB0000) and the
registers after conversion are range-specified (e.g., X100-110), or vice versa, the registers
will not be converted.
« If any of the registers below are specified as the registers before and after conversion, the

registers will not be converted.

* Floating-point registers: LF and LG
* Count-value registers: TC, UC, and CC
* Preset-value registers: TS, US, and CS
* Indirect registers: BD, BW, and BL

® To convert a special coil, the type of the register before conversion must be the same as
the type of the register after conversion.
If different types of registers are specified, the registers will not be converted. Also, a
normal coil (e.g., LB) cannot be converted to a special coil.

® An edge contact can only be converted to the register for edge contact.

® A set or reset coil can only be converted between K registers (keep relays).

® Conversions are performed in the sequence of descriptions in the allotment table.
For example, when definitions are described in the allotment table as shown below,
LB0000 will be converted to LB0010 first, and then LB0010 will be converted to LB0020.

# Register before Register after
conversion conversion
LB0000 LB0010
LB0010 LB0020
LB0010 | Real I/O conversion LB0020 LB0020

‘ LB0000
| |

> | |

"II

When changing the sequence of definitions as shown below, LB0010 will be converted to
LB0020 first, and then LB0000 will be converted to LB0010. As a result, LBO000 will
be converted to LB0010 and LB0010 will be converted to LB0020.

# Register before Register after
conversion conversion
LB0010 LB0020
LB0000 LB0010
LB0010 Real I/0O conversion LB0010 LB0020

‘ LB0000
| |

> | |

"II

® No HS.RI/O registers, namely LIW/LOW registers, can be converted to the usual registers
of symbols other than operation functions.

4-103



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

(3) Conversion to a real I/O program
Selecting “Real I/O conversion” from the [Build] menu in the main window displays the
[Real I/O conversion] window.
The real I/O conversion function handles the currently open program as a library program,
converts the library program according to the definitions in the conversion table file, and
then saves the conversion result as a real I/O program in the specified file.
Real I/O conversion can only be performed in offline mode. In online mode, “Real I/O
conversion” cannot be selected from the [Build] menu.

Real 1/0 conversion. H

Savejn:l'a Loc j = £ FE-
Sle.wva

o— (=) C=1—1s
Save a5 type: [w/SWL file [“uwsvi] =l Cangel |

@—[ ™ The register before corwversion s not limited (L) ]
© [0 ]
@—[ Conversion table file name.(Ey: I l Reference(R) |

v

(D Specify the name of the file in which to save the real I/O program (program after
conversion). This box shows the name of library program (program before conversion)
with “ CHG” added as the default file name.

@ Specify whether to limit the library registers (registers before conversion).

Selecting the check box converts all registers described in the library program.
Deselecting the check box only converts the library registers described in the library
program (default setting).

(@ Enter the N coil number [0 to FF (without entering “0x” at the top)] of the real I/O
program to be obtained after converting (combining) the library program(s). The
default N coil number is 0.

@ Enter the name of the conversion table file to be used to convert the library program to
the real I/O program. This box is initially blank when the [Real I/O conversion]
window appears.

Note that clicking the button without any file name entered or with a
nonexistent file name entered displays a dialog box showing the error message, “A
conversion table file name is inaccurate.”

® Click the button. The library program is then converted to the real I/O
program, and saved with the specified file name.
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(4) Lists of contact and coil conversions

The tables below list the conversions of contacts and coils.

Conversions of Contacts and Coils (When the Registers before Conversion are Limited)

Contact Coll
Register type Name Circuit Poss'b.le Circuit Poss'b.le
description con\{ers!on description con\{ers!on
destination destination
External input X X000 to FFF Undefinable
External output Y Y000 to FFF Y000 to FFF
Internal register R RO0O0O to FFF No conversion RO0O0O0 to FFF .
No conversion
M MO000 to FFF MO000 to FFF
A A000 to FFF A000 to FFF
Keep relay K K000 to FFF K000 to FFF
On-delay timer TO000 to 7FF
T T000 to 7FF (with preset TIOO00 to 7FF
value)
One-shot timer U000 to OFF
U U000 to OFF (with preset UI1000 to OFF
value)
Up/down counter CUO00 to FF
(with preset CUO00 to FF
value)
C C000 to OFF CDO00 to FF
(with preset CDO0O0 to FF
value)
CROO to FF
Global link register G G000 to FFF No conversion G000 to FFF | No conversion
Nesting coil NMOO to FF
N NO000 to OFF
NZ00 to FF
Process register P P001 to 080 P001 to 080 PI101 to 80
Event register E E000 to FFF E000 to FFF No conversion
Edge contact v V000 to FFF Undefinable
Set register V4 7000 to 3FF . 7000 to 3FF No conversion
] No conversion
System register S S000 to BFF
- Undefinable
Shared-data register J JO0O to FFF
Q Q000 to FFF Q000 to FFF No conversion
Internal extended register | LB | LB000O to FFFF (*1) LB0000 to FFFF (*2)
Register ff)r converter LR | LR0O0O0O to OFFF | No conversion [ LR0000 to OFFF | No conversion
(work register)
Register for converter V000 to FFF
© dgg © contact) LV | LV0000 to OFFF | | jooo B o Undefinable

(*1) This contact can be converted to any of the following contacts other than V, LV, and K:
X, Y,R,M,A,G,E, ZS,J,Q,LB,LR, T, U,C, N, and P

(*2) This coil can be converted to any of the following coils:
Y,R,M,A,G,E, Z, Q,LB,and LR
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Conversions of Contacts and Coils

(When the Registers before Conversion are Not Limited)

Contact Coil
Register type Name Circuit POSS'b.'e Circuit POSS'b.'e
description conversion description conversion
destination destination
External input X X000 to FFF Undefinable
External output Y Y000 to FFF Y000 to FFF
Internal register R R0O00 to FFF (*1) R0O00 to FFF *2)
M MO000 to FFF MO000 to FFF
A A000 to FFF A000 to FFF
Keep relay K K000 to FFF K000 to FFF
On-delay timer T000 to 7FF
T T000 to 7FF (with preset TIO000 to 7FF
value)
One-shot timer U000 to OFF
U U000 to OFF (with preset UI000 to OFF
value)
Up/down counter CUO00 to FF
(with preset CUO00 to FF
value)
C C000 to OFF *1) CDO0 to FF
(with preset CDO0O0 to FF
value)
CROO to FF
Global link register G G000 to FFF G000 to FFF | (*2)
Nesting coil NMOO to FF
N NO000 to OFF
NZ00 to FF
Process register P P001 to 080 P001 to 080 PI01 to 80
Event register E E000 to FFF E000 to FFF (*2)
Edge contact v | V000 to FFF LV\(])(())(())(()) tt‘(’) I;EF Undefinable
Set register Z Z000 to 3FF 7000 to 3FF | (*2)
System register S S000 to BFF
- Undefinable
Shared-data register J JOO0O to FFF
Q Q000 to FFF (*1) Q000 to FFF
Internal extended register LB | LB000O to FFFF LB0000 to FFFF (*2)
Register for converter LR | LR000O to OFFF LR0000 to OFFF
(work register)
Register for converter V000 to FFF
e dgge contact) LV | LV0000 to OFFF LV0000 to OFFF Undefinable

(*1) Convertible to any of the following contacts other than V, LV, and K:

X,Y,RM,A,G,E,Z,S,J,Q,LB,LR, T, U, C,N, and P
(*2) Convertible to any of the following coils:
Y,R,M,A,G,E, Z,Q, LB, and LR
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(5) Example of real I/O conversion

<Before real I/O conversion>

<L00>

LB00O1 LB0002 LVO00O LB0O011
(00001) 1 L Nl

| ] O
LB0003 INC
LWW0020

(00002) —y [F1H
<L01>

LB0001 LBO002 LB0101
(00001) | P

— O

<Conversion table file>

A | B [ E
# Allotrment table 1 (TBL1 )
LTBU >
# Internal register Real /O Comment
LEOD01 —0003 H101 103 Input 1 o input 3
LBOO11 halie)| Output 1
L0020 DIAD02 Diata 1
L0000 100 Edge O

# Allatment table 1 (TBLZD

LTBLZY>

# Internal register Real /0 Comment
LBOOO1 0003 H201 —203 Input 1 to input 3
LEO0O11 e Output 1
LAAD020 D 02 Data 1

L0000 w200 Edge O

17 |# Allotment table 1 (TEL3)

18 [<<TBL3>>
18 |# Internal register Real /O Comment
20 |LBOOOT —0002 ®301 -302 Input 1 to input 3
21 |LBo1O 301 Output 1
| 22 |
| 23 |# Generation definition
24 |[115]
25 |# Library Mo, Allotment table
26 |L00 TEL1
27 |Loo TBL2
28 Lot TEL3

<After real I/O conversion> {}

Execution of real I/O conversion (with NOO specified as N coil No.)

<N0O>
X101 X102 V100 Y101 —
LOO TBLA1
(00002) _X|10IS 'ENC DW002_|
(00003) XZT ﬁ‘? ViZT(i)O van | —
LOO TBL2
X203 INC
(00004) _| I N
(00005) _X|3(i1 x?oiz Yg1_ :I LO1 TBL3
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(6) Messages related to real I/O conversion

(1/2)
No. Message Category| Code Corrective action
1 | Conversion table file open error. E 650 | Review the specified name of the conversion table file.
Conversion table file read error. Confirm that the conversion table file is not currently
? . o1 opened by another program.
The definition of an allotment table was detected Correct the definition of allotment table so that it is
> after the generation definition. (line XX) . 62 described before the generation definition.
4 | A format of a definition is unusual. (line XX) E 653 | Review the description of the generation definition.
5 | There is no generation definition. E 654 | Describe a generation definition.
6 | The definition of library No. is mistaken. (line XX) E 655 | Review the definition of library No.
The definition of an allotment table is mistaken. Review the definition of the allotment table.
! (line XX) . 636
A definition of a specification allotment table is not Review the specification of the allotment table
; found. (TBLyy) . 07 described in the generation definition.
The numbers of registers differ by range Make the number of registers before conversion match
9 | specification of a register. Only a convertible thing E 658 | the number of registers after conversion.
is changed. (line XX)
An internal register (LF, LG, TC, UC, CC, TS, US, Delete the register indicated by the message from the
10 | CS, BD, BW, BL) is the outside for conversion. (line E 659 | allotment table because conversion of said register is
XX) not supported.
Specification of a register is mistaken. (line XX) Review the specification of the register before or after
! . 660 conversion.
The data type of a register is inharmonious. (line Match the data type between the registers before and
12 XX) . oot after conversion.
It is not the register which can change register before Review the specification of the register before
b conversion. (line XX) . 662 conversion.
The end register is specified by range specification Review the range specification of registers.
14 of a register smaller than a start register. (line XX) . 663
TI, UL, CU, CD, CR, NM, NZ, PI should specify the Specify the same registers as those before and after
15 | register conversion before and after, by the same E 664 | conversion for TI, UI, CU, CD, CR, NM, NZ, and PI.
register. (line XX)
The generation definition exceeded the number of Correct the generation definition so that its
16 | the maximum registration cases. E 665 | descriptions do not exceed the maximum limit of 512

lines.
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|

(2/2)
No. Message Category| Code Corrective action
It’s different in register classification in the change Correct the specifications of registers before and after
17 E 666
before and after. (line XX) conversion so that the registers are the same type.
18 It isn’t possible to change a usual coil to a special 6 Correct the definitions so that a special coil will be
E 7
coil. converted to the same type of special coil.
Function type “X”, “J”, “S” cannot be used for a Correct the definitions so that function type X, J, or S
19 E 913
coil. will not be allotted to a coil after conversion.
20 A jump command (JT, JMP, JSE) cannot be used for Avoid using a jump command (JT, JMP, or JSE) in a
E —
a library program. library program.
It failed in conversion of real I/O. Real I/O program could not be generated because of
21 I - an error. Remove the cause of error, and then retry
conversion.
- It succeeded in conversion of real I/O. Please open Conversion to real I/O program succeeded. Open
I _
and compile changed real I/O program. and compile the real I/O program.
There is I/O which has not been changed by the Remove the cause of the error in conversion
- error of a definition of conversion. Please correct definitions, and then retry conversion.
I _
the conversion table file. Please open and compile
changed real I/O program.
The definition of a change was wrong, so a real I/O Remove the cause of the error in conversion
24 | change wasn’t performed. A circuit was combined. I - definitions, and then retry conversion.
Please open and compile changed real I/O program.
The LIW/LOW register cannot be converted Neither LIW registers nor LOW registers can be
excluding the operation function. converted to the usual registers of symbols other than
25
operation functions. Correct the conversion
definition file’s content containing this error.
An indirect register of the float type cannot be No float-type indirect register can be converted to an
26 | converted into the LIW/LOW register. LIW or LOW register. Correct the conversion
definition file’s content containing this error.
[Categories]

E: Error message

I: Informational message
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C4.6 Ladder Sheet Run-Time Editing Functions

)

The ladder sheet run-time editing functions are contained in the [RunEdit] pull-down menu, as

shown below.

# [ 510¥ ] Ladder chart system 01-14 - [S mode Ladder1:N00] M= E
g, File(F) Edit(E) Display(v) Build(E) = RunEdit(R) Utility(l) WindowiWw) Comment(C) HelpiH) = x|

DE|&#BEX 33
Status |Online | Communice
He... La...

Commer &

Start(3)
StaplEy

Chrl+alk+R
LA RIS

AR HEE T EEES

FunFealacelifin.. ShiftFEqter

ROnriteta)

F5

[Bywoo  oooo04

Ciwos  —— 3

bR,

00001}

(00002) Xufl

{00003} Xﬂfl

100% (1,1}

it BB BEBE| 0B *|— | -+ F+d LI |

Honitor count 8

Start rewrite mode under RUN status

|online

|Ed\ting

|Connect Type : Ethernet

[192.192.192.1

Figure 4-83 Clicking the [RunEdit] Option

The run-time editing functions provided in the [RunEdit] menu are listed below along with their

descriptions.

Table 4-12 [RunEdit] Menu Options
No. | Level 1 Level 2 Level 3 Description
1 | RunEdit | Start Enters the run-time editing mode.
2 Stop Exits the run-time editing mode.
3 RunReplace Starts the run-time rewriting process.
4 RunWrite Performs the run-time writing process.
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Additional information on the [RunReplace] and [RunWrite] options of the [RunEdit] menu is

given below.

RunReplace: Provides a means of changing existing symbols (contacts and coils) without
stopping the PCs.  This option does not support changing of branch instructions
and deletion and addition of circuits. When you wish to change a branch
instruction or to delete or add a circuit, use the RunWrite option set forth below.
To change an existing symbol, move the cursor to that symbol and click the
[RunReplace] option. The [Rewrite] window below will then appear which offers
a function for changing an existing symbol. Specify the type of a new symbol by
clicking the symbol button representing that symbol, and click the
button. The new symbol data will then be transmitted to the PCs.

Rewrite
—Structure(sy; Syrmbality
|><nun { ) Mliﬂl-lul

— Comment(Ch:

Rewtite I Cancel | Help |

Figure 4-84 [Rewrite] Window

RunWrite: Changes branch instructions in an existing circuit, or deletes or add circuits. ~ After
altering the circuit, click [RunWrite] from the [RunEdit] menu. The new data will
then be transmitted to the PCs (without stopping the PCs).
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C4.7 Ladder Sheet Utility Functions )

The ladder sheet utility functions are contained in the [Utility] pull-down menu, as shown below.

# [ 510¥ ] Ladder chart system 01-14 - [S mode Ladder1:N00]

§a File(F} Edit{E) Display(¥) Build{B) RunEdit{R) | Ukility(l) indow(W) Comment{C) Help(H) _Iﬂlﬂ
|ID @] % BB X |5 2 ¥ Kebomdki NI
Setup environment(yY). .
J Status [{ehjllg= ~ | Communication IAII Ser
Change connection af PCs(R). .. I I I I
3 6 7 8 9 —
——— | = | Commed= Free ocoupancy(o) H
Eywoo  ooood MCS(ML. Chrl+a
DND.L ————— 1 (00001} Monitor cankrol skakus(s) 4
D Hoz  ----- ' PCs edition(E) »
Qwos - FO(F)...
Qwoe  —-——- - LFET{U... ChriHL
Qiwos  ---—- (00002 )
Oywos  -——-- L LPETIL)... ChrHL
[ L J—— DIFF(D) ’
Quwoe - Canvert(C)
onver
Qwos —--—- # 1000033
DNDA """ " Set Ethernet Communication{T) 3 i
!—'TNDB ————— _l;l O >
L 3
I [ 10aes i1, 1) [ Moo
Hi# ittt » B 2R REE OB+ — | ++- F+4 - |m
Monitor count &
Offline Editing Conneckt Type : Ethernet 192,192,192,1
il d h 4

Figure 4-85 Clicking the [Utility] Option
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|

The utility functions provided in the [Utility] menu are listed below along with their descriptions.

Table 4-13 [Utility] Menu Options
No. | Level 1 Level 2 Level 3 Description
1 Utility Keyboard Sets shortcuts to symbol key inputs.
2 Setup environment Sets display colors for operation states.
3 Change Sets types of communication with the PCs.
connection of PCs
4 Free occupancy Forcibly terminates the current exclusive use of the PCs.
5 MCS Reads from or writes to the PCs’ memory.
6 Monitor control Time chart Displays a time chart monitor.
status monitor
7 Matrix monitor Displays a matrix monitor.
8 Register monitor Displays a register monitor.
9 Sequence cycle Displays a sequence cycle monitor.
monitor
10 PCs edition Change capacity Sets operating conditions and environments for operation in the
PCs.
11 Analog counter Registers control data for analog and pulse counters with the S10V,
or deletes it from the S10V.
12 FD Reads files from or writes files to floppy disks.
13 UFET Registers UFETs with the S10V or deletes them from the S10V.
14 LPET Displays contents of LPETs.
15 DIFF Circuit Compares ladder charts.
16 Data Compares memory data.
17 Convert Converts downward-sloping-rung ladders to normal-rung ladders.
18 Set Ethernet Set Parameter Displays [Ethernet Communication Setting List] window to show
Communication the list of parameter information in Ethernet communication system
extension functions.
19 Send System Sends the system program in Ethernet communication system
Program extension functions to PCs.
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4.7.1 Setting PCs edition information

PCs edition information can be set in the [Change capacity] window by performing the procedure

described below. When you wish to create a new ladder program, first display the [Change

capacity] window on screen and then set sizes in the “Ladder program”, “I/O comment”, and

“User function” boxes in the [Area size] group box.

need to be loaded into the SI0V, you can use the default values for their areas.

Change capacity E

If none of I/O comments and user functions

Ladder 3ystem Area (U3E: 000253
PCs (LPU) : Ver 0.0 Rew 0.0

Setup PCs-No (M) :

FREE: 009742)

[MIN-0000 MAX-9935)

—

Input each
area size

Sequence cycle time (Q): ISD wg (MIN-1 MaX- 999
Watch dog time (w): |2DDD us (MIN-50 MAX- 10000)
10 ma timer (TOOO-TOOF) (E): * No used i Tzed
Mode of operation at the time of Nocoil master (C):  Usual 0 ot
— Change number —Area size
Free/Total 3676007409500 Byte
Timer (T): |512 (MAX-Z048)
Ladder program(Lj: |l00oo  Step (40000 Byte]
= <+
: [256 -
UEE S ) ¢ MiEEE=2.35] (Use capacity : 1032 Byte)
I/0 comment(I): |1uuu <SEtE
[(Use capacity : 0 Byte)
Setup PI/0 User function(F): IlUUU Eyte
PI/0(E):  Uzed & No used (/100040 - /10E0Z6)
Partition(i): & FREE (" FIX
GG, Setup RIAO
out module hold({0}: ( RESET (" HOLD B/ M () 8
¥ Symc " hsync
Slot points(3): 16 7 :
Remote I/70 points(R): I 2045 'I
carces_|
Figure 4-86 [Change capacity] Window
<Procedure>

(D Click [PCs edition] - [Change capacity] from the [Utility] menu.
@ The [Change capacity] window will appear.

values of the individual items presented in the window are their default values.

If the

If this window is displayed in offline mode, the

window is displayed in online mode, they are the PCs edition information set for the items in

the S10V.
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(@ Set each individual item in the window and click the button. Then, the set values
will be loaded in immediately if the ladder chart system is running in online mode. Ifiitis
running in offline mode, they will not be loaded into the S10V until the ladder program is
transmitted to it.  If you enter a number larger than 512 in the “Timer” box in the “Change
number” group box and click the button in online mode, the system checks the Ver-
Rev number of the connection-destination PC (LPU). If the Ver-Rev number of the
connection-destination PC (LPU) is 0002-0002 or earlier, the error message dialog box below
then appears, and the settings changed in the [Change capacity] window are not reflected on
the PC.

S10¥ Ladder

The timer mark exceeding 512 points cannot be registered in this LPUYer-Rey number: 0002-0002),
Please make the timer mark of a change capacity screen into 512 or less points, or a Yer-Fey number should
excchange For LPU after 0002-0003,

Replace the connection-destination LPU module with the one that has Ver-Rev number 0002-
0003 or later, or specify up to 512 points as the number of timer points in the “Change

number” group box in the [Change capacity] window.
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<Items>

Ladder System Area:
Size in steps of the space used in the ladder program storage area and the size in steps of the
unused space in that area.

PCs (LPU):
Version number (Ver) and revision number (Rev) of the operating system (OS) running on

the LPU module. These numbers are significant only in online mode.

Setup PCs-No:
PCs No to be set in the S10V; expressed in decimal form. This item may be set to a value
in the range 0 to 9998 and is defaulted to 0.

Sequence cycle time:
Execution time in milliseconds of the ladder program. This item may be set to a value in
the range 1 to 999 and is defaulted to 30.

Watchdog timer:
Monitoring duration in milliseconds until one sequence cycle of the ladder program is
completed. If the ladder program does not end within the specified duration, an “LPU
DOWN?” error will result. This item may be set to a value in the range 50 to 10000 and is
defaulted to 2000.

10 ms timer:
Specification of whether the 16 points TO0O through TOOF (registers) need to be used as 10-
ms on-delay timers or not:
Used: The 16 points TO0O through TOOF will operate as 10-ms on-delay timers. The points
T010 through T7FF will operate as 100-ms on-delay timers.
No used: The points TOOO through T7FF will operate as 100-ms on-delay timers.
Note: The above information is the case when the timer setting in the [Change number]

group box is 2048 (maximum).

Mode of operation at the time of N coil master:
Specification of an operation mode of the master control that turns off coils in use when the
N coil turns off:
Usual: Turns off all coils in use in the N coil, except the set and reset coils, when that N coil
turns off.

0 out: Turns off all coils in use in the N coil when that N coil turns off.
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Change number (Timer):
Specification of the number of T registers (points) that the OS will process as timers. This
item may be set to a value in the range 0 to 512 and is defaulted to 2048.
Example: If this item is set to 16, then:
* The points TO0O through TOOF will operate as on-delay timers.
* The points TO10 through T7FF will not operate as on-delay timers.
Example: If this item is set to 0, then:
* None of the T registers will operate as timers.
Note: The points above are processed in units of 16 points. Thus, if the set number of
points is in the range 1 to 15, the 16 points T000 through TOOF will operate as timers,
and if it is 17, the 32 points TOOO through TO1F will operate as timers.

Change number (One shot):
Specification of the number of U registers (points) that the OS will process as one-shots.
This item may be set to a value in the range 0 to 256 and is defaulted to 256.
Example: If this item is set to 16, then:
* The points U000 through UOOF will operate as one-shots.
* The points U010 through UOFF will not operate as one-shots.
Example: If this item is set to 0, then:
* None of the U registers will operate as one-shots.
Note: The points above are processed in units of 16 points. Thus, if the set number of
points is in the range 1 to 15, the 16 points U000 through UOOF will operate as one-
shots, and if it is 17, the 32 points U000 through UO1F will operate as one-shots.

Setup PI/O (P1/O):

Specification of whether one or more I/O modules are mounted in the LPU unit or not.

Defaulted to “No used”.

Used: Indicates that one or more I/O modules are mounted in the LPU unit. The LPU unit
is assigned to the station number 0, and slot 0 onwards are assigned to the
corresponding I/O number 000 onwards. The I/O unit (station) must not be assigned
to the station number 0.

No used: Indicates that no /O modules are mounted in the LPU unit.

Note: If this item is set to “No used”, the other items in the “Setup PI/O” group have no

effect (i.e., they cannot be set).
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Setup PI/O (Partition):

Usually set to “Free” and defaulted to that value.

FREE: Removes the I/0O limitations placed on all I/O slots in the LPU mount base or I/O
mount base. Each slot will be assigned to two I/O numbers dedicated to input or
output (XAAA and YAAA). This allows specification of the I/O number matching an
I/O module to be mounted.

FIX: Defines the left half of the I/O slots in the LPU mount base or I/O mount base as slots

dedicated to input modules and the right half as slots dedicated to output modules.
Each input slot and each output slot thus defined will be assigned to an I/O number
dedicated to input (XAAA) and an I/O number dedicated to output (YAAA), respectively.

In the above description, each AAA is an I/O number.

Setup PI/O (Out module hold):
Specification of whether the output capabilities of the DO (digital output) modules mounted
in each unit should be reset or held in the event of a breakage of the RI/O circuit. Defaulted
to “RESET”.
RESET: Turns off the output capabilities of the individual DO modules.
HOLD: Holds the output values from the individual DO modules that occurred immediately

before the circuit failure.

Note: This output hold setting is effective only for DO modules. It is ineffective for AO

(analog output) modules, which always operate as if this item were set to “HOLD”.

Setup PI/O (Slot points):
I/O point count setting for each mounted I/O module. If modules with difference I/O point
counts are mounted in the same unit, set this item to the largest among those 1/O point
counts. For example, if 16-point modules and 32-point modules are mounted in the same
unit, set this item to 32. In this case, each module will be assigned to as many I/O numbers
as the specified 32 points, and each 16-point module will use only the first 16 I/O numbers
corresponding to its 16 points, the remaining 16 I/O numbers being regarded as unused. In
contract, if this item is set to 16, each 32-point module will have only its first 16 points
assigned to I/O numbers.
The I/0O slot point counts that can be specified for this item are 16, 32, 64, and 128. The
default is 16.
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Area size (Free/Total):
Total capacity of the ladder area (i.e., an area in SEQ-RAM that holds ladder programs, user

functions’ program bodies, and I/O comments) and free space size in that area.

Area size (Ladder program):
Specification of the size in steps (and bytes) of the ladder program storage area. Defaulted
to 102,400 (steps).

Area size (Actual size):

Size in bytes of the storage space actually used for the ladder program.

Area size (I/O comment):
Specification of the size in bytes of the /O comment storage area. Set this item to an

integer multiple of 2. Defaulted to 0.

Area size (Actual size):
Size in bytes of the storage space actually used for the I/O comments (in the I/O comment

storage area).

Area size (User function):
Specification of the size in bytes of the user function program bodies storage area. Set this

item to an integer multiple of 2. Defaulted to 0.

Area size (User function loading area address range):
Starting and ending addresses of the storage space into which the user functions’ program

bodies can be loaded.

Setup RI/O (PI/O mode):
Specification of whether RI/O processing should be synchronized with ladder processing.
Defaulted to “Async”.
Async: Updates PI/O-RAM without regard to execution of the ladder program.
Sync: Updates PI/O-RAM on the completion of one sequence cycle of the ladder program.
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Setup RI/O (RI/O points):
Specification of a RI/O point count.  As a value of this item, select one from among 64,
128, 256, 512, 1024, and 2048 (points). Defaulted to 2048.
The table below shows the relationships between specifiable RI/O point counts and I/O

numbers exclusively used.

Table 4-14 Specifiable RI/O Point Counts and
Their Related I/0 Numbers Exclusively Used

Their related 1/0 numbers exclusively used
RI/O point count
Input Output
64 X000 to X03F Y000 to YO3F
128 X000 to X07F Y000 to YO7F
256 X000 to XOFF Y000 to YOFF
512 X000 to X1FF Y000 to Y1FF
1024 X000 to X3FF Y000 to Y3FF
2048 X000 to X7FF Y000 to Y7FF

<About area sizes>

No area size settings for ladder programs, /O comments, and user functions are allowed whose

total exceeds 409,600 bytes. Ladder programs require a storage area of at least 258 steps (1032

bytes).

Note: The area sizes for ladder programs are specified in steps and one step is equivalent to 4
bytes.

<Notes>

® [f the existing PCs edition information is modified in online mode, receive the ladder program
from the S10V before you alter the ladder program at hand. If the altered (and complied)
ladder program is transmitted to the SIOV without receiving the ladder program from it, the
new PCs edition information after the online modification will be replaced by the old PCs
edition information before the online modification. For information on the transmission and
reception of ladder programs, see Subsection 4.5.3, “Sending and receiving ladder programs.”

® [f you have changed the area size for the ladder program, re-register the user functions’
program bodies with the S10V, except when the “Area size (User function)” item is set to 0 or
when no user functions are registered. For details, see Subsection 4.7.2, “Registering user
functions.”

® If you have reduced the area size for the /O comments below their actual size, the /O
comments in their storage area will be cleared (they will remain intact as long as the changed
area size is larger than or equal to the actual size). For this reason, care should be taken when
you change the area size for the /O comments.

4-120



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

4.7.2 Registering user functions

(1) Procedure overview

2)

An outline of the procedure for registering user functions is given below.

Y

Create a user function.

Compile the created user function.

Secure a user function loading area. (*)

Register the compiled user function.

A

(*) This step is skipped when a user function loading area is already secured.

Creating user function programs

User function programs can be created in C. When you create a user function, observe the

following rules:

® Only long-type pointers are allowed as parameters of user functions.

® Only one parameter may be specified for any user function.

® The parameter of a user function should be extracted separately from the upper and lower
words by using the mask pattern 0xOO00FFFF.

® To access the PI/O-RAM, use internal addresses of the LPU module (i.e., addresses used
in the SH7055 processor).
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An example of coding a user function is given below.

Source name: testFunc.c

void testFunc( long *para )
{
long paraTmp; /* Parameter extraction */
/* Parameter extraction process */
paraTmp = ( *para++ & 0x0000ffff ) << 16 ; /* Extracting the upper word */
paraTmp |=( *para & 0x0000ffff) ; /* Extracting the lower word */

/**************************/

User-specific process

>

(3) Compiling the created user function

Compilation of the coded user function requires the SuperH RISC engineC/C++ compiler,
V7.0. By using this compiler, you can compile the coded user function, convert the
generated object into S code file format, and output the result. The procedure shown below

is a simple command-line-based compilation procedure.

C:\> shc testFunc.c Compilation

C:\> optink -start=P/306000 testFunc.obj -fo=stype Conversion into S code file format

L Object file name

Starting address of the loading destination area (*)

C:\>dir
TestFunc.mot

For more information on how to use the compiler, refer to the SuperH RISC engineC/C++

Compiler V7.0 manual.

(*) This starting address must be specified by an LPU internal address value, which can be
calculated by adding the value 0x200000 to the starting address found as described in

item (6), “Finding a user function loading address range.”
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(4) Securing a user function loading area
Before you register the created user function, be sure to secure a user function loading area.
For information on how to secure the loading area, see Subsection 4.7.1, “Setting PCs edition
information.” Unless a user function loading area is secured, the error message dialog box
below will appear when you attempt to get the [User operation function registration] window

on the screen.

S10¥ Ladder

Q There is no user operation function registration area,

Figure 4-87 Possible Error Message Where No User Function
Loading Area Is Secured

(5) Registering the compiled user function
The compiled user function can be registered via the [User function setup] window as shown

below.

Reqistration number(E) : I1
. . I UFMC User function
Function nameih) : FE— | name to be

registered
2 code file name (55 _>| wfunc.mot Reference(ﬁ)...l
Transmitting addressia) ; |14':'U':'D |14':'1':'D
Path and name of the user function Starting address and ending address
program bodies (object) to be registering the user function program
registered bodies

Figure 4-88 [User function setup] Window

Up to 128 user functions can be registered with the S10V (provided you have secured 128
user function areas via the [Change capacity] window). Whether it is a system function,
system extension function, or a user function, each function to be registered must be assigned
a unique function name. No duplicate function name may be used for function registration.
Any user function program, when registered, will be loaded into an SEQ-RAM area in the

LPU module.

4-123



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

<Registration procedure>
@ Click [UFET] from the [Utility] menu.

(@ The [User operation function registration] window will be shown below.

MNumber | MName | Address |A Closed |
< Select any number | Cli
L Setuprs) < ick the setup
g (click the left | e button (click the
1 (right) mouse DelpterD) | left mouse button)
p button)
5
T
g
9
10
11
12
13
14
15
16
17
18
18
20
M LI

Figure 4-89 [User operation function registration] Window

@ Select the number you like, and click the button. If the ladder chart system is
operating in online mode, you cannot click the button (the system allows the registration
of user functions only when it is running in offline mode).

@ The [User function setup] window will appear. Enter the function name of the user
function to be registered. If the user function’s program body is already loaded in, and
you only wish to change its registered function name, then only change the function
name. If you wish to register a new user function, specify its function name and the
path to its program stored. When this specification is made, the starting and ending
addresses of the transmission destination area will be automatically displayed.

Click the button, and then the user function will be registered.
When the registration succeeds, the [User function setup] window will be closed. If it

fails, an error message dialog box will appear.
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<Possible causes of registration failures>
The table below is a list of error messages presented in the event of registration failures and

remedial actions to be taken.

Error message Remedial action
An operation function name overlaps. Assign a unique function name to the user function.
Operation function registration address range | The storage area having been secured via the [Change capacity]
excess. window is not large enough. Review and correct the loading area
addresses.
An operation function address overlaps. Change the specified loading area addresses so that the given

loading area for the user function will not overlap with the loading
area for an existing user function.

(6) Finding a user function loading address range
The information supplied below is concerned with how to find the starting and ending
addresses of a user function loading area. Any user function should fit into its secured

loading area. If it does not, increase the size of the area via the [Change capacity] window.

<Starting address of user function loading area>
0x00104000 + ladder program area size (steps)
<Ending address of user function loading area>

user function loading area starting address + user function area size - 2

Example: If the size of the ladder program area is 10000 steps, and the size of the user
function area is 3000 bytes, then:
Starting address = 0x00104000 + 10000 x 4
=0x0010DC40
Ending address = 0x0010DC40 + 3000 - 2
= 0x0010E7F6
Address range of user function loading area:
=0x0010DC40 to 0x0010E7F6
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(7) Deleting registered user functions
Registered user functions can be deleted by performing the procedure described below.
Deleting a registered user function only removes its name and other items from the user

function registration table; it does not remove the program itself.

<Procedure>
@ Click [UFET] from the [Utility] menu.
(@ The [User operation function registration] window will be shown below.

Mumber | Mame | Address | - Closed |
”4— UFNC /0010DC40-/00100CFD
7 Setup(S) |
i Delste(D) <k Click the delete
p — button (click the
g Select any user function ’m lef b
f number (click the left Elbith eft mouse button)
7 (right) mouse button)
g
9
10
11
12
13
14
14
16
17
18
14
20
bl [~

Figure 4-90 Deleting a User Function

@ Select the user function number you wish to delete, and then click the button.
If the ladder chart system is operating in online mode, you cannot click the
button (the system allows the deletion of user functions only when it is running in offline

mode).
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4.7.3 Monitoring the sequence cycle of ladder programs

The sequence cycle of a ladder program can be monitored via the sequence cycle monitoring
function of the ladder chart system. This monitoring function allows you to specify log
collection intervals and log collection repeat counts for monitoring. According to these
specifications, the function collects sequence cycle times for the ladder program and displays
them in a graph. The function also allows you to save the collected cycle times in a file on the
personal computer.

<Procedure>

(@ Click [Monitor control status] - [Sequence cycle monitor] from the [Utility] menu.

@ The [Sequence cycle monitor] window will be shown below.

Sequence cycle monitor B
o= | e —Sequence cycle timel Survey value ) — Start(s)
.z H

Sequence cycle monitor display: Instart walue e

Log collection cycle I 1000 ms

Mumber of i A I Clear(S)

umber of times verage value ms
of log collection I 1000

[™ File preservation (s el e File Change(F) |

" Seguence cycle log display Minimum valLie ms Clozed |

Sequence cycle time
ms

—— Sefting value

— Inztant value

—— Maximum value
binimum value

1000

Mumber of times of & sampling

Figure 4-91 [Sequence cycle monitor] Window

(@ Enter a log collection interval in milliseconds (in the range 100 to 30000) and a log
collection repeat count (in the range 0 to 30000). These two items are both defaulted to
1000. If alog collection repeat count of 0 is entered, the monitoring function will not
perform cycle time collection.

If you wish to save the collected cycle times in a file, check the [File preservation]
checkbox before you start collecting cycle times (no collected cycle times will be saved
in a file if you check the checkbox after completion of a cycle time collection).
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If no file name for saving the collected cycle times has been specified, the [Open] dialog

box will be shown below. Enter the file name you like.

Open EE
Look j: Ia Ladder_phZ j - £ ER-

File name: || Open I
Files of bwpe: ISequence cycle time log file [Fzeqlog) j Cancel |
A

Figure 4-92 [Open] Dialog Box

If no file name is given, the collected cycle times will not be saved.

@ Click the button. Cycle time collection will start. Once cycle time collection
starts, the button will be replaced by the button. If you wish to
discontinue the cycle time collection in process, click the button (the cycle times
thus far collected will not be saved even if the [File preservation] checkbox has been
checked).

(® When the collection is completed, the “Collection of a sequence cycle time was

completed normally” message dialog box will appear.

<Changing the specified file name for saving>

If you wish to change the file name specified for saving the collected cycle times, click the
button. The [Open] dialog box will then be displayed. Enter the new file
name you like.

The specified file name cannot be changed after cycle time collection has started. Thus, be

sure to change it before it starts.

<Displaying the sequence cycle times saved in a file>

You can display the sequence cycle times saved in a file on the screen. To accomplish this,
click the [Sequence cycle log display] radio button in the [Sequence cycle monitor] window.
The [Open] dialog box will then appear. Select the file in which the collected cycle times
have been saved. Then, the contents of the selected file will be displayed.

4-128



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

<Clearing the graph being displayed>

You can clear the sequence cycle time graph currently presented on the screen. This can be
done by clicking the button. However, this clearing does not clear the set values
for the graph and the values (instantaneous, average, maximum, and minimum values) in the
[Sequence cycle time] group box.

<Notes>

® The average, maximum, and minimum values presented in the [Sequence cycle time]
group box of the [Sequence cycle monitor] window are found after the ladder program has
been executed, not the values which are found after the collection of sequence cycle times
has started.

® No sequence cycle times can be collected when the ladder system is running in offline
mode (however, the collected cycle times saved in a file can be displayed in offline mode).
When you wish to start collecting sequence cycle times, be sure to enter the system in
online mode.

® Sequence cycle monitoring can be started even when ladder processing is in a stopped
state. However, there is not much point in such monitoring. Thus, you are advised to
conduct it when the ladder program is running.
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4.7.4 Converting downward-sloping-rung ladders to normal-rung ladder format
The ladder chart system’s function that converts conventional downward-sloping-rung ladder
programs to normal-rung ladder format is called the converter. By using this converter, you can
fully utilize downward-sloping-rung ladder program assets that were created on conventional
S10/2a Series and S10mini Series machines.
(1) Procedure for operating the converter

@ Click [Convert] from the [Utility] menu.

@ The converter source file selection window as shown below will appear.

Open [2]x]
Lookin [ 3 LDC =l e & e E-

- Address

[=fkouteil pse;
[#] kouteiz.pse:
8] kumitate. pse

Fie name: | Dpen |
Fies of type:  [PSE fle(" pse] =l Cancel

PCs number(g) Comment of file(C)

PCs type
Creating date
File size

Converter Option
’7 I Convettion afthe campare arithmetic function(v) ‘

7

Figure 4-93 Converter Source File Selection Window

@ Select the desired downward-sloping-rung ladder program file (with the file extension

“PSE” or “WLD”) in the converter source file selection window.

Open [2]x]
Lookin [ 3 LDC = e @t -
] kautsil pse rAddress
=] kouteiz.pse: J0BOODD - JOBOFFE
Elwmitate. pse J0B3000 - JOTFFFE

IOFABAD - JOFACIE

Fiename:  [umitate.pse Open |
Files of type:  [PSE fief* psz] =1 Cancel
PCs number(s) 0000 Coamment of file{C)

PCs type 0oFt

Creating date 03-04-03 15:01

File size 121 KByte

™ Convertion of the compare arithmetic function(y)

’—Cnnvenerop ‘

4

Figure 4-94 Selecting a Downward-Sloping-Rung Ladder Program File
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@ Click the | Open | or | Cancel | button. If you click the button, the
converter source file selection window will disappear and the selected program file will

be converted into normal-rung ladder format, the resulting normal-rung ladder program
being displayed in the ladder sheet.
If you click the button instead, the converter source file selection window will
disappear and no conversion will take place.

(® Compile the resulting normal-rung ladder program. To accomplish this, click [All N
coil Compile] from the [Build] menu.

©® If the compilation ends up with an error(s), correct the errors according to the messages
presented in the output window.

(2) Notes on operations

® Any conversion error information (error counts and error messages) is displayed in the
output window.

® [f an error is reported, double-clicking the error message displayed in the output window
will jump to the location of the detected error in the circuit.

® In addition to performing circuit conversion (right downward -> horizontal), the converter
function reflects the following information common to existing systems in the memory:
PCs edition information, user arithmetic function information, inter-CPU link module
information, analog counter information, TUC (T, U, and C coils) set values, and PIO-
RAM area.
The following information is not reflected by the converter function of the Ladder Chart
System Ver.-Rev. 01-15 or earlier:
* CPU link transmission areas
* CPU link operation mode
 Analog counter information

® After you have compiled the resulting normal-rung ladder program, be sure to check the
[Change capacity] settings (see Subsection 4.7.1, “Setting PCs edition information’) and
the [UFET] settings (see Subsection 4.7.2, “Registering user functions”) to see if they are
normal. In addition, since the starting and ending addresses of the transmission
destination area will not be reflected in the memory, set them through registration
operations.
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(3) Basic conversion method
Where parallel paths (branches) are connected to the next branch in a rung, the next branch is
generally placed in the lowest parallel-path line in that rung if the ladder containing them is a
downward-sloping-rung ladder and in the highest parallel-path line in that rung if it is a
normal-rung ladder. Thus, the converter places each next branch in the highest parallel-
path line in the same rung as far as possible. In addition, if sets of parallel paths appear

successively, the converter arranges them horizontally, i.e. in normal-rung ladder format.

Sample conversion:
<Downward-sloping-rung ladder program>

X001 X011

—
X012

|_
X022 [ X023

-

<
(=
o
o

Y001

<Normal-rung ladder program>

X001 X011 X023 Y000
— |

X012 | X033 Y001

— |

X022 | X043
]

X053

]
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(4) Split of rungs
In a downward-sloping-rung ladder program, if as shown below, a set of two parallel paths is
shared by two coils, the condition for each coil’s turning on differs from that for each other

coil’s.

<Downward-sloping-rung ladder program>

X001 Y000
i
X002 Y001
L )
[ \
Coll Condition for each coil’s turning on
Y000 The X001 for the A contact is ON.
Y001 One of the X001 and X002 for the A contacts is ON.

In this case, since the parallel paths cannot be converted to a single rung of a normal-rung

ladder program, the converter splits the rung as exemplified below.

Sample conversion:
<Downward-sloping-rung ladder program>

X001 X011 Y000

X002 X012 Y001

<Normal-rung ladder program>

X001 X011 Y000

— — |
X001 X012 Y001

— | O—
X002

—
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(5) Duplication of symbols
In a downward-sloping-rung ladder program, two or more sets of parallel paths can be
arranged horizontally as shown below. The conditions for the coil’s turning on in this rung
differ from the conditions for the corresponding coil’s turning on in another downward-
sloping rung with a simple series of two sets of parallel paths, because the order of
evaluation of the contacts in the former rung differs from that in the latter rung.

<A downward-sloping rung ladder program whose symbol needs to be duplicated>

X000 X001
H | | |
[ ||
X002 X003 Y000
l 1|
H [ ||

In this rung, when both X002 and X001 become ON, Y000 seems to become ON. In
reality, however, the conditions and their evaluation performed are as follows:
@ Condition 1: X000 and X001 are both ON.
@ Condition 2: X000 or X002 is ON, and X003 is ON.
@ If condition 1 or 2 above is met, Y000 becomes ON.
So, the Y000 in the above example does not become ON at that time.
Thus, when the converter converts the above rung into normal-rung ladder format, it
duplicates the symbol evaluated more than once so that the conditions and their evaluation
performed may become the same as in the downward-sloping ladder program.

Sample conversion:

<Downward-sloping-rung ladder program>
X000 X001

X002 X003 Y000

<Normal-rung ladder program>

X000 X0t Y000
— | |
X000 X003
H | | |

[ 11
X002

—

This sample conversion adds an additional parallel path to the rung.
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(6) Use of converter-dedicated work registers

When a downward-sloping rung ladder program is converted into normal-rung ladder format,

the split of rungs described in Subsection 4.7.4 (4), “Splits of rungs,” and the duplication of

symbols described in Subsection 4.7.4 (5), “Duplication of symbols,” may occur. In such a

case, a contact originally used in one place is used in more than one place in the normal-rung

ladder program, and the status of this contact may change in any of these places during

execution of the ladder program. To handle this situation, the converter saves the values of

duplicated contacts in its dedicated work registers (in the range LR0O000 to LROFFF) in units

of words and uses these work registers as the contacts, provided they are not edge contacts.

Since edge contacts are “renumbered” during the conversion, their values are not saved in

converter-dedicated work registers.

Sample conversion:

<Downward-sloping-rung ladder program>

X000 X002

Y000

Y001

<Normal-rung ladder program>

MOV

LRO000 LR0002

— | | |

7

Y000

LR0O000  LRO002

— | | |

Y001

LRO000 X003
_| l | |

[ 11
X001

| —
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(7) Renumbering of edge contacts
When a downward-sloping rung ladder program is converted into normal-rung ladder format,
the split of rungs described in Subsection 4.7.4 (4), “Split of rungs,” and the duplication of
symbols described in Subsection 4.7.4 (5), “Duplication of symbols,” may occur. In such a
case, an edge contact originally used in one place is used in more than one place in the
normal-rung ladder program. As a rule, any edge contact may not have its number
duplicated in the same N coil, so the converter reviews all the existing edge contacts in the
ladder program after the split of rungs and duplication of symbols and renumbers any
duplicated edge contacts (i.e., those with the same number) with converter-dedicated edge
contact numbers (in the range LV0000 to LVOFFF).

Sample conversion:
<Downward-sloping-rung ladder program>

X000 VOO0 X002 Y000
| I* | | |
[ 1T 11

X001 | voo1 | x003 Y001
i vl | | O—

<Normal-rung ladder program>

MOV
[ F_ —] xwooo=Lrwooo
LRO000  VOOO X002 Y000
| O
LRO000  LVOOOO X002 Y001
— | {41 | O—
LRO000  VOO1
— | 1y}
X001
|
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(8) Conversion of functions
Some functions used on S10mini machines are made obsolete or renamed for use on the

S10V machine. The information supplied below is concerned with those functions.

® Source indirect transfer (MSI or Move Multi Source Indirect) — made obsolete
Added support for index specifications in function instructions has made the MSI function
obsolete. The MSI function is now covered by the batch transfer (MOM) function, so the
converter replaces the MSI function with the MOM function.

Sample conversion:

<Downward-sloping-rung ladder program>

I MSI
I F DLO000 : 10=FW100

<Normal-rung ladder program>

| MOM
| F W(DLO00O) : 10=FW100

® Destination indirect transfer (MDI or Move Multi Destination Indirect) — made obsolete
Added support for index specifications in function instructions has made the MDI function
obsolete. The MDI function is now covered by the batch transfer (MOM) function, so
the converter replaces the MDI function with the MOM function.

Sample conversion:

<Downward-sloping-rung ladder program>

| MDI

| F DW000 : 10=FL100
<Normal-rung ladder program>

| MOM

| F DW000 : 10=W(FL100)
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® Data set (DST) — made obsolete
The upgraded MOV (transfer) function has made the DST function obsolete. The MOV
function now supports the transfer of constants, so the converter replaces the DST function
with the MOV function.

Sample conversion:

<Downward-sloping-rung ladder program>

| DST
| F H1234=FW000
<Normal-rung ladder program>
| MOV
| F H1234=FW000
® Square root (ROT) — renamed
The name of the ROT function has been changed to SQR.
Sample conversion:
<Downward-sloping-rung ladder program>
| ROT
| F FW000=FW001
<Normal-rung ladder program>
| SQR

| F FWO000=FW001
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(9) Conversion of comparison functions
S10V supports comparison symbols equivalent to the comparison instructions (EQU, NEQ,
GT, GE, LT, and LE) of comparison functions. These comparison symbols realize faster
processing speeds than the comparison function instructions. Thus, if any downward-
sloping-rung ladder program requires an improvement in processing speed, the comparison
function instructions used in the program should be replaced with the equivalent comparison
symbols through conversion (this can be done by selection from a menu). This replacement
is made by two steps: the comparing portion of each comparison function instruction is
changed to the equivalent comparison symbol and the result of the comparison instruction is
changed (assigned) to an output coil.

Sample conversion:
<Downward-sloping-rung ladder program>

X000 EQU
| F XW000:XW010=R000

<Normal-rung ladder program>

X000 XW000, XW010 R0O00
l = 1

Notes: Conversion of comparison functions to comparison symbols does not take place in the
following cases:

* The parameter-comparing portion of a comparison function uses a register other
than word-type registers.

* The parameter-assigning portion of a comparison function uses a register other than
bit-type registers.

* The parameter-assigning portion of a comparison function uses a letter other than Y,
R, K, G, E, Z, M, A, and Q as the symbol of a bit-type register.

* An I/O register is used as a parameter to a comparison function.

* There is no free space available in a cell which is large enough to hold a comparison
symbol (adding a comparison symbol to a cell always increases the number of
existing contacts in the cell to more than 11).

* A comparison symbol is placed in a parallel path (in other words, there is a non-
horizontal connecting line to the position of a function; see the figure below).

X001 X011 X031 X041 X051 X061 X071 X081 X091 EQU
R } F XW000:XW010=R000
X092 X0A2 X0B2

—

4-139



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

(10) Converting FIFO write (PSH) and FIFO read (POP) arithmetic functions
® [f the LPU module Ver.-Rev. is 02-05 or earlier and the Ladder Chart System Ver.-Rev. is
01-15 or earlier:
The S10/a and S10mini FIFO tables are not supported.
The PSH/POP instruction is converted as is. However, correct the ladder program

according to the differences in the FIFO table configuration.

Sample conversion
<Downward-sloping-rung ladder program>

PSH

[ F }—{ Fwooo=bwooo

POP

7

DWO000=FW000

<Normal-rung ladder program>

PSH

[ F_|— Fwooo=bwooo

POP

[ F_|—{ owooo=Fwooo

The S10V and the S10/2a and S10mini Series differ in the configuration of the FIFO table
used by the PSH/POP instruction.

[S10/2a and S10mini compatibility PSHO/POPO]

FIFO data table configuration

[S10V PSH/POP]

FIFO data table configuration

FIFO top n (data size) FIFO top n (data size)

+2 | ZERO ﬂag +2 Reserved l«—— Added for S10V.
+4 address +4 ZERO flag Subs;alquen;c1 addresses
+6|  FULL flag +6 address are changed.
+8 address +8 FULL flag |

+10 Pointer +10 address

+12 Data #1 i Data area +12 Pointer

to specified with the +14 Data #1 Y Data area
nx2+10 data #n . data size to specified with the
nx2+12 data #n v data size
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® [f the LPU module Ver.-Rev. is 02-06 or later and Ladder Chart System Ver.-Rev. is
01-16 or later:
The PSH/POP instruction is converted to the PSHO/POPO instruction.
The PSHO/POPO instruction is the SI0V-compatible instruction of the S10/2a and
S10mini version PSH/POP instructions that support the S10/2a and S10mini FIFO tables.
To use the PSHO/POPO instruction, you need not correct the ladder programs.

Sample conversion

<Downward-sloping-rung ladder program>

PSH

FW000=DW000

P

DWO000=FW000

<Normal-rung ladder program>

[ F_|— Fwooo=bwooo
[ F_|—{ owooo=Fwooo
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(11) Converting NX arithmetic functions
® Initializing NX (SAT) (changing instruction names and parameters)

For NX, the interface specifications are changed from NX/Ladder-S10 Ver.-Rev. 02-00

and later. So, if the SAT instruction parameter has the address format beginning with

“H,” Ver.-Rev. of the specification used is determined to be earlier than NX/Ladder-S10

Ver.-Rev. 02-00. SAT is converted to SATO and the parameter is converted to “0.”

However, the following cases are not subjected to the automatic conversion:

* The specified parameter conforms to the specification of the NX/Ladder-S10 version
02-00 or later (the parameter does not have the address format beginning with “H”).

* The address destination specified by the parameter is not saved in the ladder program.

* Data is not correctly registered in the parameter information of the destination specified
by the parameter.

Sample conversion

<Downward-sloping-rung ladder program>

| SAT

| F H61000
<Normal-rung ladder program>

| SATO
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® Sending NX data (ACP) (changing instruction names and parameters)

For NX, the interface specifications are changed from NX/Ladder-S10 Ver.-Rev. 02-00

and later. So, if the ACP instruction parameter has the address format beginning with

“H,” Ver.-Rev. of the specification used is determined to be earlier than NX/Ladder-S10

Ver.-Rev. 02-00. ACP is converted to ACPO and the parameter is converted to “DF

number + TCD number.”

However, the following cases are not subjected to the automatic conversion:

* The specified parameter conforms to the specification of the NX/Ladder-S10 version
02-00 or later (the parameter does not have the address format beginning with “H”).

* The address destination specified by the parameter is not saved in the ladder program.

* Data is not correctly registered in the parameter information of the destination specified
by the parameter.

Sample conversion
<Downward-sloping-rung ladder program>

| ACP

| F H62000
<Normal-rung ladder program>

| ACPO

F ocooooood
| DF number TCD number

Note: If an NX arithmetic function is detected during conversion, the window for
specifying the location in which old NX table information has been saved appears.
The parameter specification destination information (TCD information) of the
SAT/ACP instruction not yet converted is output to the user-specified save
destination file.
After conversion, set the TCD information for NX/Tools-S10V while referring to
the file which was output.

However, the user needs to obtain the following setting information:

* Logical node number

* Alive message timeout period (second) and alive message sending interval (second)
* Alive message destination port number

* Send local-port number

* Send MCG Number and Send Port Number

* Receive byte count
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® Starting NX conversion
The following message appears if the ladder program being converted contains the NX
arithmetic function of NX/Ladder-S10 version 02-00 or earlier (the SAT/ACP instruction

whose parameter has the address format beginning with “H”):

S10¥ Ladder x|

The M operation Function of Specifications that are older than Yersion
02-00 of N¥{Ladder {Old Mx specification) is included in this Ladder Pragram,

Please select the "Ok" butkon when you convert the MX operation Function
automatically,

Please select "Cancel" button when you discontinue the convert of M,

To start converting the NX arithmetic function, click the button. To cancel that

conversion, click the button (clicking the button does not perform

NX conversion).

® Checking NX arithmetic function parameters
When the NX arithmetic function is started to be converted, a check is made to the
arithmetic function parameters (having the address format beginning with “H”’) and to the
parameter specification destination (table address).
If the ladder program file (pse) does not contain the address specified by the arithmetic
function parameter, message (a) appears to indicate that the relevant NX arithmetic
function is not converted. If that specified address does not specify the word register,

message (b) appears to indicate that the relevant NX arithmetic function is not converted.

(a)
x

Because the address specified by the SAT/ACP operation funckion is nok
included in the PSE File, it is not possible to conwert it automatically,

Flease execube the convert after preserving the Ladder Pragram by all
area specification,

()
x

1t is not possible to convert it because the address specified by the SATACP
operation Function is beyvond the limits of the 'Word Register,
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® Saving the old NX table information (TCD setting table)

When the NX arithmetic function parameter is normal, the dialog box shown below

appears to save the old NX table information.

Specify the save destination and file name

and click the button. (As the save file name, the default name
“S10VLadder TCDtable.txt” appears. Change the file name as required.)
Clicking the button saves the old NX table information in the specified file.

2]x

e« EmerE-

[ERERDrE,

File name: |S1 OLadder_TCDtable

Save a3 lype: ITexlF\Ie [*.ut]

Note: Make settings using NX/Tools-S10V, by referring to the old NX TCD table

information saved in the file here.
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(12) Converting HS.RI/O start instructions and registers
® Converting HS.RI/O start instructions -- changing their names
The HS.RI/O start instruction's default name (“HIO”) that can conventionally be changed
by users is now made unchangeable. Therefore, any user-specified name of the HS.RI/O

start instruction will be converted to “HIO” if detected.
Sample conversion
In the example shown below, the user-specified name of the HS.RI/O start instruction is

assumed to be “XYZ”.

<Downward-sloping-rung ladder program>

| XYZ

| F 0
<Normal-rung ladder program>

| HIO

| F 0

® Converting HS.RI/O registers
The HS.RI/O registers used on S10/2a controllers, namely IW/OW registers (or IL/OL
registers, which are used in long-word accesses), are identified by different symbol names
on S10V controllers, namely LIW or LOW (or LIL or LOL, each of which identifies long-
word data). Therefore, the symbol names of IW and OW registers will be converted to
the symbol names of LIW and LOW registers.
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Sample conversion
<Downward-sloping-rung ladder program>

| EQU
F IW000+OW000=R000
<Normal-rung ladder program>
| EQU

| F LIW000+LOWO000=R000

As arule, LIW and LOW registers cannot be used by any system extension arithmetic
function. Therefore, if a system extension arithmetic function (as an optional user
arithmetic function) is used in a downward-sloping-rung ladder program, the ladder
program will be converted to a normal-rung ladder program, with the system extension

arithmetic function’s register treated as described below.

Case 1: The system extension arithmetic function used is a function dedicated to data
transmission:
If the system extension arithmetic function used is one of JSND and SDO through
SD3 each dedicated to data transmission, a given LIW/LOW register’s content to be
sent will be saved into a given work register (IW or OW) and the work register will

then be used as the send data register of that function.

Sample conversion
<Downward-sloping-rung ladder program>

| SDO
| F IW000:512
<Normal-rung ladder program>
MOM
[ F }— uwooo:256=wo00
SDO

[ F —{ wooo:512
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Case 2: The system extension arithmetic function used is a function dedicated to data
reception:
If the system extension arithmetic function used is one of JRSP, JRCV, and RV0
through RV3 each dedicated to data reception, a given work register (IW or OW)
will be used as the receive data register of that function and the received data from

the receive data register will then be set in a given LIW or LOW register.

Sample conversion
<Downward-sloping-rung ladder program>

| RVO
| F IW000:512

<Normal-rung ladder program>

IW000:512

RVO
LF I
MOM

LF I—

LIW000:256=IW000

Note 1: The converter does not convert a system extension arithmetic function named JCMD.
If JCMD is used in a downward-sloping-rung ladder program, it will be detected as
an error during compilation. To prevent this, the incorrect usage needs to be
corrected.

Note 2: None of the following two memory areas can be used in a downward-sloping-rung
ladder program for HS.RI/O operation: one from address IW400 to IWFFF and the
other from address OW400 to OWFFF. If an attempt is made to use any of the two
memory areas for such a purpose, a warning message will be displayed as shown
below. In this case, check that, after conversion, no problem will arise even if no

remote /O communication is performed by the HS.RI/O module.

510¥ Ladder x|

The reqister from w400 to IWFFF, or Oh400 to OWFFF is used by the program,
This area is not kranscribed by HS.RINO module,
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(13) Notes on convert usage

® S10V has been improved in performance, compared with the conventional S10/2a Series
and S10mini Series. Thus, pay attention to timing as the sequence time of converted
ladder programs may become shorter on the S10V.

® [f addresses are specified as immediate values in functions, they will not be converted.
These addresses need to be corrected after the conversion into normal-rung ladder format.
Special care should be taken where extension memory is used, because all extension
memory locations are unconditionally processed as immediate values, not as addresses.

® In S10V of LPU module Ver.-Rev. 02-05 and earlier, register numbers (such as XL000
and FL004) used for accesses in long-word boundaries need to be specified for the long-
word register according to the hardware restrictions. So, the word boundary specification
(such as XL.010 and FL0O03) is impossible. The converter function does not convert these
values. If an odd-numbered long-word register is detected as an at compilation, correct it
to be an even-numbered long-word register. (The following modifications are
unnecessary for LPU module Ver.-Rev. 02-06 and later:)
Examples of corrections:

Before correction After correction
XLO010 — XL000
FL003 — FL004

The table below shows register numbers that can be specified as long word-type registers.

Register numbers specifiable as long word-type registers:
(excluding the LPU whose Ver.-Rev. 02-06 and later)

Register type Register symbol Specifiable register number

I/O registers (long-word) XL,JL, YL, QL, GL, AL, RL, ML, The specifiable register numbers are
KL, TL, UL, CL, NL, PL, VL, EL, ZL, | those which contains an even digit in
SL, LBL the digit position enclosed in a small
rectangle ([ ]): XLORJ0, LBLOO0, etc.

Work registers (long-word) | DL, FL, LWL, LXL, IL, OL The specifiable register numbers are
those which contains an even digit in
the digit position enclosed in a small
rectangle ([ ]): DLOOJG, LWLO00O], etc.

The LPU module stops due to “Invalid instruction detected.” This occurs if a
ladder program containing an odd-numbered long-word register or PSHO/POPO,
which was created by the Ladder Chart System of Ver.-Rev. 01-16 or later, is
sent to a Ladder Chart System of Ver.-Rev. 01-15 or earlier, or to an LPU of
Ver.-Rev. 02-05 or earlier using batch loading.

4-149



4 LADDER SHEET PROCESSING FUNCTIONALITY AND ITS USAGE

® The setting information is converted if the ladder program contains analog counter and
inter-CPU link module settings.
You can check the converted settings as follows:
(D Analog counter setting
Click [PCs edition] - [Analog counter] from the [Utility] menu to display the [ Analog
counter] window.

Check whether the post-conversion settings differ from the pre-conversion settings.

£

Mo, | Dataarea [ module [Type | Address | Close |
1 Ewa00-430 PAF300, LOADOOADDGT.. Al oo

2 EWE00-+

4 EW580-~ Deleta(D) |
5 EWB00-~

B EWAS0-+

7 EWTO0-+

8 EWT0-+

8 EWB0-+

10 Ewesn

11 Ewann-

12 EWoED-

13 EWADD-T

14 EWABD-

15 EwBn-

16 EWEED--

17 EWCOD

18 EWCE0-T

19 EWDO0-*

0 ENDEDT

2 EWEND-

22 EWESD-

23 EWFOD-"

24 EWvyFan-==

© Inter-CPU link module setting
After sending the ladder program according to the procedure in Subsection 4.5.3, start
the inter-CPU link system to check whether the post-conversion settings differ from

the pre-conversion settings.
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(14) Preconversion check of ladder programs
The following is the background of why a support of preconversion check of ladder
programs is newly added: In Ver-Rev 01-10 or earlier of the S10V Ladder Chart System, the
conversion by the converter of downward-sloping-rung ladder program files (with “.pse” or
“.wld” as their file extension) into normal-rung ladder format (with “.wsvl” as their file
extension) may suffer the loss of contacts extracted from the original file, resulting in non-
equivalent ladder logic in the converted ladder program, although that is limited to special
cases (where no error report to that effect is generated). For information on these special
cases, see “(15) Circuit patterns causing a conversion error.”
This problem has been solved in Ver-Rev 01-11, along with the addition of the support to
check downward-sloping-rung ladder program files for any circuits that will cause a
conversion error. By applying this support to ladder programs already converted by an old
converter, the user can make a decision as to whether those ladder programs are special
cases. If any circuits leading to a conversion error are detected by checking a ladder
program file, the user can resolve them by reconversion of that file using the converter of
Ver-Rev 01-11 or later of the S10V Ladder Chart System.

The following step-by-step description deals with how to perform a preconversion check:

<Procedure for preconversion check>
@ Click [Convert] from the [Utility] menu.

@ The file-to-convert selection window as shown below appears.

Open [2]x]
Lookr: | 3LDC =]« @ eF -
oLD Address
File name: [ Qpen
Files of pe:  [PSE fil( pse) =l Cancel
PCs number(B) Comment of file(C)
PCs type :
Creating date
File size
Converter Option
|— ™ Convertion ofthe compare arithmetic function() ‘ Check convert(H)
7

Figure 4-95 The File-to-Convert Selection Window
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@ In this window, specify in the “Look in” box the folder that contains downward-sloping-
rung ladder program files (with “.pse” or “.wld” as their file extension) to be checked by
preconversion check.

@ Click the | Check convert | button.

(® The file save confirmation dialog box shown below appears to ask you whether to save

the S10V ladder file currently open -- this dialog box appears only when any changes

made to that file have not been saved.

& Save changes ko 5 mode Ladder1?

Mo | Cancel |

Figure 4-96 The File Save Confirmation Dialog Box

where:
button: If clicked, saves all the changes made to the file and starts a
preconversion check.
button: If click, immediately starts a preconversion check, ignoring all the changes
made to the file. Upon completion of the check, the ladder chart returns
to its former condition.
button: If clicked, immediately goes back to the file-to-convert selection
window without performing anything.
® During the requested preconversion check, its progress is shown in the following dialog

box:

Message Dialog |

Mo computing. Please wait.
Moy checking conversion. .
= mode Ladder1 pse checking

Figure 4-97 The Dialog Box Indicating the Progress of a Preconversion Check
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(@ Upon completion of the preconversion check, the [Conversion check result] window as
shown below appears.

Conversion check result

The following circuits cannot secure being converted correctly, when it
converts by the ladder chart system before VYer-Rev 01-10.
Please improve conversion results.

File name | Ncoil... | The circuit nu... | The circuit nu... |

Save[S5) |

Figure 4-98 The [Conversion check result] Window

If you want to save the displayed check result to a file, click the button. The
[Save file as...] window will then appear.  Specify a file to which to save the check
result, and then click the button. The check result will be saved to the
specified file in text format.

Folder: C:\Hitachi\S10VA\LDC

File name : N coil no. : Circuit no. before conversion :
Circuit no. after conversion

Process1.pse: NOO : 00001 : 00002

Process1.pse: NOO : 00003 : 00006

Process1.pse: NOO : 00004 : 00010

Process1.pse: NOO : 00005 : 00014

Figure 4-99 Conversion Check Result Save File Format

© Click the button. Then, the file-to-convert selection window becomes active
again.
Note: The result of a preconversion check includes cases not causing a conversion error.
These cases are called exceptional cases. (Exceptional cases can be resolved by
automatic correction logic.)
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(15) Circuit patterns causing a conversion error

As discussed above, the converter of Ver-Rev 01-10 or earlier of the S10V Ladder Chart

System may suffer the loss of contacts during conversion, due to certain circuits in which an

abnormality is detected by a preconversion check. These circuits are special cases and may

be classified into four patterns. The discussions (a) through (d) below describe these four

circuit patterns.

(a) Loss of a contact at a given position connected with a connection line | at the next lower

position in the same circuit
If either of the connection lines 4 and { (as in (@) below) placed at a given position in a
circuit connects to the connection line | (as in (D) below) placed at the next lower
position in the same circuit but not placed anywhere in the outermost vertical/horizontal
lines of that circuit, the contact (as in () below) to the left of, or at the position next
higher than, the connection line q or{ will be lost during conversion. = An example of this
is shown in the figure below.

<Incorrect normal-rung ladder
(generated by Ver-Rev 01-10 or earlier)>

X000 Y000
The contact (X010) (®) to — |
the left of the connection
line 7 (@) will be lost X021
during conversion. o - — —
<Downward-sloping-rung Iad&er> ‘\
- \ X031
X000 It Y R
— \
x010] \
\ X040
— 1 |@ Converted \ — —
® x02|1_ _V\‘
D ‘\ <Correct normal-rung ladder
X03|1_ \ (generated by Ver-Rev 01-11 or later)>
X040 Y000 \l | xo00 Y000
— | O— o
| xo10 | xo021
— | {
X031
— H
X040
— —
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(b) Loss of contacts to the left of a set of connection lines of 4 arranged in series in the same
circuit

If a set of two or more connection lines of + (as in (D) below) is arranged in series in a
circuit, the upper and lower contacts (as in (2)) below) to the left of that set will be lost
during conversion.

An example of this is shown in the figure below.

<Incorrect normal-rung ladder
(generated by Ver-Rev 01-10 or earlier)>
The upper and lower contacts,

<Correct normal-rung ladder

(generated by Ver-Rev 01-11 or later)>
@ Two connection lines of +

arranged in series

M%/_ XW000 = LRW0000
LRO000 LRO001 X004

Y006
— — —

——— QO

MOV
X000 and X002 (@), to the left [FH Voo = LRwoooo
of the set of two connection
lines of + arranged in series Eioooo LR00O1 xool4_ Y008
will be lost during conversion.
/,”' ':\‘ LR0000 LR0003
' —
//’ I| \ X002
e \ \\ — —
e [
e LI
et v\ | | Roooo LRooo1  x006
<Downward-sloping-rung ladder> v —
- \
@ .- Iul : LR0003
X000| X001 )
— | | — Converted |
]
x002] X003 1 X004 —_—> ' X005
= HEEH R '.
\\xoos,' X006 Y006 '
! 1
_‘:l |,/__| I |'|
\\ I/ \
\Y} 1
1
1
1
1
]
\
\

LR0O000 LR0003

LR0002

LRO0O00 LRO0OT X006
—

LR0000 |LR0003

LR0002 || X005

The X000 and X002 are automatically

converted to the LR0O000 and LR0002,
respectively.
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(c) Loss of contacts to the left of a set of connection lines of 4 arranged in series in the same

circuit where output coils are used

If a set of two or more connection lines of + (as in (D) below) is arranged in series in a
circuit, and two or more output coils (as in () below) are used along with that set, then

the upper and lower contacts (as in () below) to the left to that set will be lost during

conversion.

The upper and lower
contacts, X000 and X002 (®),
to the left of the set of two
connection lines of 4
arranged in series will be lost
during conversion.

- LN

-~ \ ~

<Downward-sloping-rljng ladder> \

An example of this is shown in the figure below.

<Incorrect normal-rung ladder
(generated by Ver-Rev 01-10 or earlier)>

MOV

LRO(;OO
I

_|

LR0001
: 1

3

Y007

LR0000

T 1

LR0000

— ——

LR0003

]

LRO(=O1

Y008

XW000 = LRW0000

- ' N LR0003
X000 x90|1_ Converted
B I 1 o
\ X005
X002{4-X003 Y007 \ .
- HHHH HH O+
’ \
® j}f‘? ) Ygs__ \ <Correct normal-rung ladder
VL = \ (generated by Ver-Rev 01-11 or later)>

\
1
Vo
\r
v

@ Two connection

lines of 4 arranged

in series

.

@ Two othput coils used

as

\ LR0000

\ LR0QOO
—

LROq01

Y007

I
LR0003 |

Y008

LR0002

LR0Q03

X005

XW000 = LRW0000

The X000 and X002 are automatically
converted to the LRO000 and LR0002,
respectively.
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(d) Loss of contacts at given mutually-adjacent positions connected with the connection line L
at a lower position in the same circuit

If the connection line L (as in @ below) is placed higher than one of the connection lines
k. 4+ and L (asin O below) in the same circuit that are not placed anywhere in the

be lost during conversion.

outermost vertical/horizontal lines of that circuit, any contacts (as in (3 below) connected
with the connection line L (asin @ below) at the next lower position in that circuit will

An example of this is shown in the figure below.

<Incorrect normal-rung ladder

(generated by Ver-Rev 01-10 or earlier)>
MOV
{F 1 xW030 = LRW0000
X035 X036 X037 Y015
The contacts, X035 and X036 — ——
(®), connected with the
connection line L in the next LR0G0C X03A
lower position will be lost
during conversion. b LRO0OB
. T l“ KA LRO0OC X039
<Downward-sloping-rung ladder> \ —~ 4
X035 X036| X037 Converted \ LRO0OB
— — H — L — —
3 X03C > |
@ ! X038
X03B X03A ' —
— ——— \
X038 \  [1X039 Y015 \ <Correct normal-rung ladder
— : ®|_’_]_= I \ (generated by Ver-Rev 01-11 or later)>
— MoV
v 8 {F1H xw030 = LRW0000
The connection line L @ is placed LRO005 LR0006 X037 Y015
higher than the connection line L @ ‘_' . ' O
in the same circuit that is not placed \ LROOOC X03A
anywhere in the outermost vertical \
lines of that circuit. \
\ LRO?OB
LR0O005 LR0006|LR0O00C X039
— =
LROOIOB
XO?:B
The X035 and X036 are automatically

converted to the LR0005 and LR0006,
respectively.
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4.7.5 Forcibly terminating the exclusive use of PCs

Should an established connection with the PCs be terminated abruptly while your ladder chart
system exclusively use it, the condition of the exclusive use may continue. In such a case, none
of the PCs on the network can establish a connection with that PCs. To solve this problem, the

ladder chart system offers a function for forcibly terminating the exclusive use of the PCs.

® This forcible termination function can also be applied to the PCs being
exclusively used by some other user. If it is applied to such a PCs, the user
of that PCs will not be informed that the exclusive use of that PCs has been
forcibly terminated. In this situation, it is conceivable that multiple accesses
may be made to the PCs, depending on network and PCs operations. To
prevent multiple accesses to the PCs, you are advised to ensure from
presented warning messages that no other users are using the PCs when
using the forcible termination function.

® \When your ladder chart system is operating online with the PCs, you might
alter the [Utility] - [PCs edition] - [Change capacity] settings or [Analog counter]
settings and then transmit a ladder program already created offline to the PCs.
In such a case, the altered [Change capacity] or [Analog counter] settings will
be overwritten with the settings that were supplied during the offline operation.
This is because the PCs edition settings are contained in the transmitted
ladder program. When such overwriting happens, you have to supply the
settings again while the system is running online with the PCs.
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4.7.6 Setting Ethernet communication (parameter information setting)

(1) [Ethernet Communication Setting List] window
This window shown below provides functions to display and edit the list of parameter
information in Ethernet communication system extension functions. [Management No.]
displays the fixed number from 1 to 80 corresponding to the usable socket. In addition, a
fixed name is displayed for the [Module name], from a communication module available to
its management number. The other items will be displayed “*” in case of unsetting.

<Operation>
(D Click [Set Ethernet Communication] - [Set parameter] from the [Utility] menu.
@ The [Ethernet Communication Setting List] window will be shown below.

i Ethernet Communication Setting List

| hdan... | Module name | Commun... | Selfp... | Other ... | Other P address | Send add... | Send 5 =+ Register
10000 10001 192.192.192.2 [ay] 0x100
prusees——"—-—y

Cancel

Edit(E)

L FeSTe— Fose. poTe. O e FoTE— Delete(D}
Delete all ()

16 CMU e A A S e A

17 ETMET (M, oo e e e P ]
18 ETMET M, . o e e e P ]

19 ET.MET (M, e e e e s e

20 ETNET (M, e Ju——. e T, e, m-ﬁ_ﬁl
»

Figure 4-100 [Ethernet Communication Setting List] Window

(3 When you save the parameter information of Ethernet communication setting into PCs
(when the ladder chart system is operating in offline mode, save into the internal memory
of the ladder chart system), and terminate [Ethernet Communication Setting List]
window, click the button.

@ When terminating [Ethernet Communication Setting List] window without saving the
parameter information of Ethernet communication setting into PCs, click the
button.

® Select a line of the parameter information of Ethernet communication setting to be edited,
and then click the button. When clicking the button, [Set Ethernet
Communication] window (see Figure 4-101) will be displayed. You cannot set
information shown in the [Set Ethernet Communication] window if you do not select the
line. When double clicking on the line of the parameter information of Ethernet
communication setting, [Set Ethernet Communication] window will be displayed.
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(® When deleting one parameter information of Ethernet communication setting, select a
line of the parameter information of Ethernet communication setting to be deleted, and
then click the button.

(@ When deleting all parameter information of Ethernet communication setting, click the
button. You cannot delete the information shown in the [Ethernet
Communication Setting List] window if there is no registered parameter information in

Ethernet communication setting list.

<Notes>

® The display of parameter information of Ethernet communication setting of the selected
line is only turned into the unsetting state by operating just the button or the
button. Ethernet communication setting information is really reflected in
PCs or the internal memory when you click the button.

® Check LPU module, CMU module, and ET.NET module version whether Ethernet
communication instructions are enable, and display a warning message shown below to
display the [Set Ethernet Communication] window. This window is not displayed at the

time of line failure occurring.

Condition

Warning message

Remarks

In order to use an Ethernet communication

Offline instruction, please mount ET.NET module or Parameter setting is enable
CMU module after Ver-Rev 04-00.
LPU module version | LPU module is ET.NET module that doesn’t Parameter setting is enable
earlier than 02-02 support Ethernet communication. £
CMU module CMU module is unmounted. Parameter setting is enable
unmounted
CMU module version | CMU module is a version that doesn’t support Parameter setting is enable
earlier than 03-01 Ethernet communication. &
CMU module version | CMU module is a version that doesn’t support Parameter setting is enable
Online | €arlier than 04-00 ET.NET module. &

Fniﬁ??m?oiﬂfe d The ET.NET module (main) is unmounted. Parameter setting is enable
](Eszblslﬁgrg?iﬂz The ET.NET module (sub) is unmounted. Parameter setting is enable
Srfgfl;ggdule Module of OPTET has not been mounted. Parameter setting is enable

Other than the above

No display
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(2) [Set Ethernet Communication] Window
[Set Ethernet Communication] window will appear on the screen when clicking the
button or double-clicking on the management number of Ethernet communication setting list
box on the [Ethernet Communication Setting List] window. The parameter information of

Ethernet communication of the specified management number is set at the window as shown

below.

Management Mo. o
Module name © G Cancel |
Communication mode(C) o ITCP j

— Connection information
Self-port No.(h) : |1DIZIDIZI
Other port Mo.(0) : |1DDD1
Other IP address(l : | 192 182 192 . 2

—Send/Receive area
Send addres=(5) : IDWDDD ~ DWWOTF
Send size(D) o100 Byte
Receive address(R) : |FWDDD ~ FWOFF
Receive sizelD o IQDU Byte
Receive timeaut D) : I 20 =100ms)

—Result staring area
Execution flaaiF) : IRUUU
Cietails result codedE) : ILWLDIZIDIZI
Socket disconnection mode(k) IWaiting for non-sent data sending j
Figure 4-101 [Set Ethernet Communication] Window

<Operation>

(D Set each item and click the button to reflect the value displayed on the [Ethernet
Communication Setting List] window (see Figure 4-100).

(@ Terminate [Set Ethernet Communication] window without reflecting the displayed value
when clicking the button.
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<Item>
Management No.:

Displays management numbers specified on [Ethernet Communication Setting List] window
(see Figure 4-100).

Module name:
Displays the module for communication specified on [Ethernet Communication Setting List]
window (see Figure 4-100).
The module name is fixed according to the management number and the module shown
below will be displayed.
If you want to use an OPTET module whose management number is in the range 49 to 80,
specify its module number in place of its management number.

Management No. Module name
1to 16 CMU
17 to 32 ET.NET (main)
33 t0 48 ET.NET (sub)
49 to 80 OPTET (modules 0 thru 3)

Communication mode:
While in the combo box, select “TCP” or “UDP.” It is “TCP” by default. This selected
item corresponds to the open command of the Ethernet communication.

Self-port No.:
Specify a port number for communication as a decimal number. (The specification range is
from 1 to 65535.) It is blank by default. (Using a number between 10000 and 59999 is
recommended. The system reserves numbers for 60000 and above.)

Other port No.:
Specify the port number of the interlocutor as a decimal number. (The specification range
is between 1 and 65535.) It is blank by default. (Using a number between 10000 and
59999 is recommended. The system reserves a number for 60000 and above.)

Other IP address:
Specify the IP address of the interlocutor. It is blank by default. To broadcast data by UDP
transmission, specify the node address as 255, as in 255.255.255.255.
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Send address:
Specify the top address of sent data in word form (registers for long and float only are in long
and float forms) of PI/O. The system does not allow you to specify a bit-type register,
specify an area unassigned as a PI/O, or span two or more registers. It is blank by default.
The send address and send size are used to calculate the final address of sent data and display
it.
Send size:
Specify a send size for data in a hexadecimal number. It is blank by default. The unit is
the byte. For each communication type, the system allows you to specify either of the
following sizes:
TCP: 0x0 to 0x1000 (0 to 4096)
UDP: 0x0 to 0x5CO0 (0 to 1472)

Receive address:
Specify the top address of the area for storing received data in word form (registers for long
and float only are in long and float forms) of PI/O. The system does not allow you to
specify a bit-type register, specify an area unassigned as PI/O, or span two or more registers.
The receive address and the receive size are used to calculate the final address of received
data and display it.

Receive size:
Specify a receive size for data in a hexadecimal number. It is blank by default and the units
are bytes. For each communication type, the system allows you to specify either of the
following sizes:
TCP: 0x0 to 0x1000 (0 to 4096)
UDP: 0x0 to 0x5CO0 (0 to 1472)

Receive timeout:
Set a wait time for received data to arrive in case data cannot be received when a reception
instruction is issued. Specify a range between 0 and 100 (0 and 10 seconds) at increments
of 100 ms. (0 means no timeout.) It is setto 10 (1 second) by default. Set a timeout
setting.  If a reception instruction causes a reception timeout, the reception instruction will
cause an error with no reception data (EWOULDBLOCK).

Execution flag:
Specify with a bit-type register that specifies whether an applied instruction for Ethernet
communication is being processed. It is blank by default.

Details result code:

Specify with a long-type register an area for storing a detailed result code for the execution
result of an applied instruction for Ethernet communication. It is blank by default.
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Socket disconnection mode:
Can only be specified when the communication mode is “TCP.”  Select “Waiting for non-
sent data sending” or “Non-sent data destruction” from the combo box. It is “Waiting for
non-sent data sending” by default. Here are the options and their meanings:
Waiting for non-sent data sending:
If data has not yet been sent, the system will wait until the data flows. Any unread data
will be discarded.
Non-sent data destruction:
If data has not yet been sent, the system will disconnect the channel and relieve the
socket without waiting for the data to flow. In that case, the TCP of the interlocutor
host will receive an RST.  Since the disconnection takes place differently from the way
it usually occurs, be careful as to how the system functions (the method of reporting
when an RST is received by the UP) when the interlocutor host receives an RST. Any
unread received data will be discarded.

The following list shows the registers, which can be specified on the Ethernet
communication setting.

Table 4-15 Setting Register List (1/2)

No. Item Symbol | Send address sggﬁ;;’g Running flag Detagggéesult
1 | External input X ~ N N N
2 | External output Y ~ N N N
3 | Internal register R v N N N
4 | Keep relay K ~ ~ N N
5 | On delay timer T ~ N N N
6 | One-shot timer U ~ N N N
7 | Up/down counter C ~ ~ N N
8 | Global link register G A N N N
9 | Nesting coil N v N N N
10 | Process register P v N N N
11 | Event register E \/ ~ N N
12 | Edge contact \Y% v N N N
13 | Z-register Z \/ N N N
14 | System register S ~ ~ N N
15 | Data register DW \ v - N

\: Enable to be specified
—: Disable to be specified
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Table 4-15 Setting Register List (2/2)

Receive . Detailed result
No. Item Symbol | Send address address Running flag code
16 | Work register FW N v - N
17 | Internal register M N v v N
18 | Internal register (Longword) BD - - - -
19 | For high speed RI/O input I N v - N
20 | For high speed RI/O output (0] N v - N
21 Register for which HI-FLOW J N N v v
22 | and Ladder share data. Q N N N N
23 | Work register LB N v v N
24 | Work register for word only Lw \ \ - \
25 | Work register for longword LL \ \ - \
only
26 | Work register for single- LF \ \ - \
precision floating point only
27 | Work register for word only LX \ \ - \
(Power failure retention)
28 | Work register for longword LM \ \ - \
only (Power failure retention)
29 | Work register for single- LG \ \ - \
precision floating point only
(Power failure retention)
30 | Work register for ladder LR \ \ \ \
converter only
31 | Work register for ladder LV \ \ \ \
converter only (Edge contact)
32 | Register for HS.RI/O input LI - - - -
33 | Register for HS.RI/O output LO - - - -

\: Enable to be specified
—: Disable to be specified
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4.7.7 Setting Ethernet communication (system program sending)

Send the system program of Ethernet communication functions (Ethernet communication system
extension functions) to LPU. The first thing you should do is to send the system program when
using Ethernet communication functions, which are provided in the ladder chart system. This
operation is available only when it is online.

<Operation>
(D Click [Set Ethernet Communication] - [Send System Program] from the [Utility] menu.
(@ The System program send confirmation window will be shown below.

S10¥ Ladder [ x|

& The systern program of Ethernet caommunication swstem extension Functions is sent.

Is it QK7
Cancel |

Figure 4-102 System Program Send Confirmation Window

@ Click the button to send the system program. Click the button if not
sending it.

@ [Now sending] window will be displayed in transit as shown below.

Mow sending Ed |

Figure 4-103 [Now sending] Window

® [Now sending] window will be terminated after sending is completed.
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® A ladder program is enable to be created even if you do not send a system program (Equal to
mount Ethernet communication system extension functions). Ethernet communication system
extension functions are used in the ladder program, provided, however, that checking whether
Ethernet communication system extension functions are mounted during in ladder program
transit. If not, the error message dialog box will be displayed and ladder program will not be
sent.
Error message: XXXX of a system extension operation function is not mounted.
(XXXX is the function name of Ethernet communication system extension functions.)
® When initializing the LPU memory, the system program sent to LPU memory will be cleared.

Therefore, initializing the LPU memory is required to resend the system program.
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4.7.8 Setting analog and pulse counter modules

Ladder programs can use both a 4-/8-channel analog input module and a 4-channel analog output
module for analog input/output operations, and can control a pulse counter module by exchanging
data with it. To accomplish this, you first have to set the installation address of each such
module in the data area (*1), which is a PI/O register area ranging from EW400 to EWFF0. The
setting of installation addresses in the data area can be done by using the ladder chart system’s
analog counter function. For details, see Subsection 4.7.8 (1), “Setting installation addresses in
the data area.” The analog input/output and pulse counter modules whose installation addresses
are set in the data area can exchange data with the ladder program via that data area. For details
on the data area’s format, refer to the manual on each I/O module. (*2)

The following clarifies the relationships between the data area and the analog input/output

modules and between the data area and the pulse counter module.
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| Analog input module | | Analog output module |
The analog input module takes analog The ladder program writes digital data to
input signals (current or voltage) from the the allocated location in the data area.
external source and then converts them Then, the LPU further transfers the data
into digital data by A/D conversion. to the analog output module, which, in
The converted digital data is then turn, converts it to analog output format
transferred by the LPU to the data area, and then outputs the resulting current or
where it is stored in the location allocated voltage signal to the external destination.

for the channel used for the data input.
The ladder program can then obtain the
data from the analog input module in

digital form by accessing the data area.

<LPU module>

<Analog input module>
<Ladder program> <Data area>

R}i}t)a after
conversion
—| EW400 Data after
A/D conversion Current/
. Voltage
Data before . h
D/A conversion

<Analog output module>

Data before
D/A conversion
Current/
ﬁ *

EWFFO0
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| Pulse counter module |

The pulse counter module takes pulses from the external source. Then, the LPU transfers the

resulting data (read-data and status code) from the pulse counter module to the allocated

location in the data area.

The ladder program can control the pulse counter module by writing write-data and control

code to the allocated location in the data area for further transfer by the LPU to that pulse

counter module.

For details on the data area format for the pulse counter module, refer to the manual on the

pulse counter module. (*2)

<LPU module>

<Ladder program>

H (7 H

Read-data

Status code

-

Write-data

Control code

—

<Data arca>

EW400

<Pulse counter module>

| Read-data, Status code |

Y || (]

| Write-data, Control code |

Comparison
' output

EWFFO0
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(*1) As shown below, the analog input/output modules that run according to a given mode
setting do not require the setting of their installation address in the data area, depending on
the set mode. (For details on the mode setting, refer to the S10mini HARDWARE
MANUAL I/O MODULES [manual number SME-1-114].)

No. Module model Set mode Isnesti?rilgtiir?g :tgd::;

1 LQA000 MODEI Not required
MODE2 Required

2 | LQA100 MODEI1 Not required
MODE2 Required

3 LQA200 MODEI Not required
MODE2 Required

4 LQAS00 MODEI1 Not required
MODE2 Required

5 LQA600 MODEI Not required
MODE2 Required

6 LQA610 MODEI1 Not required
MODE2 Required

7 LQAO050 MODEI1 Not required
MODE2 Required
MODE3 Not required
MODE4 Required

8 LQAI50 MODEI1 Not required
MODE2 Required
MODE3 Not required
MODE4 Required

(*2) The table below shows available I/O module models and their accompanying manuals.

Module model Manual number
LQA000/050/100/150/200/310/500/600/610/810 SME-1-114
LQC000 SME-1-114
LWA400/401/402/403/404/421/422/423/430/435/450/460 | SME-1-126
LWC400/401/402 SME-1-126
PAF300/301/309/320/329 SAE-2-201
PTF300/320 SAE-2-201
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(1) Setting installation addresses in the data area
The installation addresses of I/O modules can be set in the data area while the ladder chart
system is running either in online mode or offline mode. The procedures used in the two
cases are described below. For information on the online mode and offline mode, see
Subsection 4.5.2, “Switching between ‘online’, ‘offline’, ‘only for online monitor’, and
‘online waiting” modes.”
(a) Setting under offline state
(@ Click [Utility] - [PCs edition] - [Analog counter] from the menu.

FilefF) Edit(E) Displawi¥y Build(B) RunEditiR) | Ukility(ly Window(w) Comment(C)  Help(H)
DS HE & B R X |3y Keyboard.. ErIEEE
Setup environment(Y.. .,
Status IOﬁIine 'ICUmmunicationW
— Change connection of PCs{R). ..

NeoilMo. | Ladder...| Comment -~ g Free occupancy(C) L= |0l
T — | McSiM.. Ctri+G 3 4 X
D MO - Monitor contral skatus(Sh 3
(gnoz PCs edition(E) Change capacity(E)...
ro3 FD(FY... Analog counter(

[T [NER LFETIL]. .. Chrl+U

[(yuos |

(ymoE - LPET(L}... Cerl+L

ro7 - Caonvert{C)

(rog 2

(Mo | =

Qinos  — | s
QB - [0 (1,1 v
[ LTy T — 2] 19T %

Figure 4-104 Analog Counter Selection

@ [Analog counter] window is displayed as shown below. The name, type, and address
of the module are shown below if modules have already been allocated under the
offline state.

Analog counter

Mo, | Data area | Module | Type | Address | Cloze
EW400-430 PAF300, LOADODM 0031, Al 0o
Evvv480- A Setup(s)
Ewis 00
EWiSa0-= - -
ewisoo-~+ | Analog modules which have been registered
EWwEa0-=
EWwrn-
EWran-
8 Ewisnn-
10 Ewgsp-=
11 EwgDp-=
12 Ewgsp-=
13 EwADD-=
14 EwASD-=
15 EWBO0-=
16 EwWBao-=
17 EWCDD-™
18 EWCBD-*
13 EWDDD-~
20 EWDSD-
21 EWEDQ-T
22 EwWES0
23 EWFDD-
24 EWFSD-

il

LeletelDy

00 o0 e L) R —

Figure 4-105 [Analog counter] Window Display
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(@ Select the register number of data area allocated from the [Analog counter] window,
and then click the button.

Analog counter

X
Mo, | Data area | Module | Type | Address | Close |
1 EWi400-430 PAF300, LOADODM 0031, Al 0o
Einiga0-— Setup(s) |
Einis00-—
EWSED-" Delete(D) |
Eiiga0-
Selection of allocation data area registration number
3 Enir a0
8 Ewisnn-—

10 Evggo-~+
11 Evgno-~+
12 Evggo-—+
13 EvADD-
14 EViARD-+
14 EvwB00-+~
16 EvwBE0-+
17 EWWC00-7
18 EvwCa0-—~
19 EWD00-+
20 EWDa0-+~
21 EvwEDD-+
22 EvwESD-
23 EVWFO0--*
24 EVWFg0--+

Figure 4-106 [Analog counter] Window (Selection of allocation data area)

@ Select a module name to be allocated from the list box of the module name on the
[Setup] window shown below. When you select 8-channel analog input module for
module name, allocation data range changes from 4-channel to 8-channel. Default of
allocation data area displays 4-channel.

Module name list is displayed after clicking a downward-
pointing triangle on the menu’s right-hand side.

Module name(hd): (g)
FAF300, LOADODA 003100810, Lvwad00/430 Al
Addressia): FAF301, LOAZOND, LWWad 2104220423 (Al Cancel |
PAF309, Lywwad01r404 Al
PAF320, Liwad02 Al
PAF329, Liwad403 (Al
FAM300B, LASOO, Lywadao (A0
FAM301B, LOABONGT 0, LYvA460 (A0
FAM304 rite)]
FAM3Z0B [rte)]
PAR32G (AT
PTF300, LAC000MODES), LWMiC401/402 (PCT)
PTF320, LOC000(MODET), LC400 (PCT)
LiA050i al{MODED (AN
LiA050i a0{MODE4) fehi-ch3) Al
Lansi alMODE4) (chd-chyy Al
LYyi4 35 (AN

Figure 4-107 [Setup] Window (Display of module name list)
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Unlike other I/O modules, 8-channel AI modules of models LQA050 or LQA150 are
given a different module name as standard for selection by users, depending on the
operation mode (MODE2 or MODE4) in which they will be used. For details, see
Subsection 4.7.8 (1) (d), “8-channel analog input module.”

After selecting a module name, setup the address for it on the [Setup] window show
below. For setting of address, see “(c) Address Setting.”

| 8-channel Al module selection |

Module narmeddy; |[[EEEy R lals]=ye]

Addres (g I'JE= Cancel |

Address setting

Figure 4-108 [Setup] Window (8-channel Al module selection)

(® Data setup on the [Setup] window will be displayed on the [Analog counter] window
when you click the button. (The data will be displayed on the line of register
number selected at the procedure (3).)

Analog counter

Mo. | Data area | Module | Type | Address | Close
EWADD-430 PAF300, LGADOO/TOD/ .. Al oo
EVy480-+ Setupis)
EWS00-570 LQADS0/1 S0(MODE2) Al 08
Evaa- Delete(D)
EWEDD-~
EWBRD-++
EWFO0-
EWT B0+
EWB00-—
10 EwsED-
11 EWEOo-
12 EwgED-T
13 EWADD-
14 EWABD-T
16 EWHOD-
16 EwBS-
17 EWCOD
18 EWCED-
19 EWDOOD-
20 EWDED-
21 EWEDQ-
22 EWESQH-
23 EWFDO-
24 EWFBD-T

bl

8-channel Al module information display

mmummbmm—k

Figure 4-109 [Analog counter] Window (8-channel Al module information display)

This is the end of module registration under the offline state. If you have other
modules to be allocated, repeat the procedure from 3 to ®.
Clicking the button cancels data setup on the [Setup] window, and does not
reflect in the [Analog counter] window.

® Clicking the | Close | button closes the [Analog counter] window.
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(@ Click [Build] - [Online] from the menu, and change the communication state to online.

# [ 510¥ ] Ladder chart system 01-33 - [S mode Ladder1:N00] - |EI|5|
-_Sa File{E) Edit(E) Display(y) | Build(B) RunEdit(R) Ukility(l) Window(w) Comment{C) Help(H) 18] x|
O = n | 3{3 E % Tlegal command ignoredI) | ) m o | 4k E'o'r!|

- The caution mark including the Long Word access is not displayed.
Status IOfﬂlne The caution mark including the LIW/LOW register is not displayed,

- 1 coil Compile(C) Chrl+Fs d | 5 | z]
MNeoilMo. | Ladder... | Comim AN coil Compileta)

: AlL+FS
Eymoo  oooo4

Al M coil Compile+rulki Coil Check.
ij ----- Tulki Cail Che K Chrl+Shift+
jNDE _____ ulti Coil Check(k) tl+5hift-H
Lm0z v Offline(F) Chrl+alt+F
IR Online(h) CrHAlHN
j MO5 Only For online maonitar(D) Chrl+-ale+D
% mg? """ anline waiting
j MO8 ::: Ladder execution speed priarity(P)
Lmog - Send(s) CEr4
j MOA - e ReceivelRy Chrl+R
% MOB - Receive comment(E) ><><"‘-
MOC -
I LD Sttt rnanitaringli) Chrl -
% :g:f _____ Real I/O conversion{on) -
""" | 3
«| | 3|

[ 100 (4, 127 [ oo

btttk | B B ad &8 el *|— | L+ F+- L jw
s sB sl s | sf sE - sSI ST s sk 51| sC 55 s sF sl | sH 57 s 52 54 sSosb sl 53 | 5O
Errors =0
Orline |ofFlire [Editing [Connect Type : Ethernet v

Figure 4-110 Online Switching
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After switching communication state to online, click [Build] - [Send] from the menu.

Then, [Sending setup] window is displayed.

# [ 510¥ ] Ladder chart system 01-33 - [S mode Ladder1:N00] i - |EI|5|
S, FilelF) Edt(E) Displayiy) | Buld(B) RunEdit(R) Utility(U) Window(Ww) Comment(C) Help(H) 18] x|
O = n | 3{3 E % Tlegal command ignoredI) i | b mom | dF | com |
- The caution mark including the Long Word access is not displayed.
Status IOnIlne The caution mark including the LIW/LOW register is not displayed,
- 1 coil Compile(C) Chrl+Fs d | 5 | z]
% COMM 5 coil Compiie(a) Alt+Fa
j TR Al M coil Compile+rulki Coil Check.
Qo2 Multi Coil Check(k) Chrl+Shift+
Lm0z OFfline(F) Chrl+alt+F
Cymod v Orlinedh) ChrAl-+N
j MO5 Only For online maonitar(D) Chrl+-ale+D
% mg? """ anline waiting
j NS e Ladder execution speed priarity(P)
(ymog -
CyMoa - Receive(R) Chrl+R
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Errors =0
Send circuit in PC bo PCs [orline + Mormalicy [Editing [Connect Type : Ethernet v

2

Sending setup ﬂ
—Address
00zo0 -1104436 |
Seqguence and programi(P
f408000 - [4087FE S R e
I4B0O300 - MBO3C2
f4EFB00 - J4EFFFE Sequence and dataiD) | Cancel
I4Ag000 - [4AAFFE
j44DC00 - M44ETFE
J4FF300 - IAFFEFE Seqguence and fence(F) |
j4B1300 - J4B1EFE
Sequence and workifh |
AIlE) |
— O comment
—Ladder program history
Comment

Figure 4-111

[Sending setup] Window Display
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@ Click the button to send the setup information which was set on the [ Analog
counter] window for a ladder program to PCs. Then, if any one of the analog input
modules listed below has been selected in the [ Analog counter] window, the ladder
chart system automatically checks whether the destination unit of PCs supports the

selected module.

Module name Module support

LQAO050/150(MODE2) (AI) | These 8-channel analog input modules (each using 14 A/D
conversion bits) are supported by LPU modulesVer-Rev 0002-0001
and later. (*1)

LWAA435 (AI) | This 4-channel analog input module (using 14 A/D conversion bits)
is supported by LPU modules Ver-Rev 0002-0009 and later. (*2)

If the selected analog input module is not supported, the ladder chart system will
display an error message dialog box as shown below and will not send the ladder
program to the destination. If you want to send the ladder program to the destination,
either delete the entry for the selected module on the [Analog counter] window or
replace the destination’s unit of PCs with a one supporting it, such as the one marked
with (*1) or (*2) above. Then, send the ladder program to the destination (by
performing Steps and @ above).

S10¥ Ladder |

PCs at the conneckion destination cannot be transmitted because of OO Funckion unsuppart,
Please kransmit after deleting the setbing of 2 25 8 0

where:
OOOO: One of the module names listed below, indicating the following:
LQA050/150(MODE2) = 8ch AI(LQA050/150(MODE2))
LWAA435 =LWA435 Al
AN AN/ One of the module names listed below, indicating the following:
LQAO050/150(MODE2) = 8ch Al
LWAA435 =LWA435 Al

Figure 4-112 The Error Message Dialog Box Reporting the Module Is Not Supported

This is the end of module setting under the offline state.
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(b) Setting under online state

(D Click [Build] - [Online] from the menu (see Figure 4-110).  This procedure is not
necessary if it has already been in online state.

@ Subsequently, proceed with (D to @ of “(a) Setting under offline state.”
When the [Analog counter] window appears, a warning message as shown below will
be displayed if a non-supported analog module is listed in the destination
programmable controller’s analog counter table. (The PCs capable of supporting the
listed module are those which are marked with (*1) or (*2) on the previous page.)

S10¥ Ladder x|

although PCs of a connection place had nok been O Funckional supported,
reqistration information found it,

where:

OOOQO: One of the module names listed below, indicating the following:
LQAO050/150(MODE2) = 8ch AI(LQA050/150(MODE2))
LWAA435 =LWA435 Al

Figure 4-113 The Warning Message Reporting the Destination Does
Not Support a Listed Analog Module

(3 When clicking the button on the [Setup] window, data setup at the [Setup]
window is displayed on the [ Analog counter] window and also is registered. (*) If
you have other modules to be allocated, repeat from the procedure @ to .

Clicking the button on the [Sending setup] window does not register data
which set at the procedure @).

(*) At this moment, if the destination programmable controller does not support the
module selected in the [Setup] window, an error message dialog box as shown

below will be displayed and no registration will be performed for the selected
module.
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S10¥ Ladder x|

& onnection destination PCs is x> A Function unsuppoart,

where:
OOOOQO: One of the module names listed below, indicating the following:

LQAO050/150(MODE2) = 8ch AI(LQA050/150(MODE2))
LWA435 =LWA435 Al

Figure 4-114 The Error Message Dialog Box Reporting the Destination Does
Not Support a Selected Analog Module

If you want to perform registration, replace the destination’s unit of PCs with a one
supporting the selected module. (The PCs capable of supporting the selected module

are those which are marked with (*1) or (*2) on the previous page.)

This is the end of module setting under the online state.
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(c) Address setting
The address specified on the [Setup] window is the external input/output (X, Y)

corresponding to each I/O slot.  (See below.)

Setting condition
Station number: 000 (Variable)
Partition setting: Free
/0 slot point: 16 points

External input address
00
01
02
03

N

PS| LPU

Slot 0
Slot 1
Slot 2
Slot 3

External output address
03
02
01
00

Figure 4-115 4-slot LPU Mount Base (Free setting)

1

Setting condition
Station number: 000 (Fixed)
Partition setting: Fix
/0 slot point: 16 points

External input address
00
01

-

PS| LPU

Slot 0
Slot 1
Slot 2
Slot 3

External output address
01
00

%

Figure 4-116 4-slot LPU Mount Base (Fix setting)
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Setting condition
Station number: 040 (Variable)
Partition setting: Free
/0 slot point: 16 points

External input address

40
41
/ 42
/—43
(=) — o on
ps| RO (B |58 |3
wnn wnn w2 w2

External output address
43
42
41
40

Figure 4-117 4-slot I/O Mount Base (Free setting)

7

Setting condition
Station number: 040 (Fixed)
Partition setting: Fix
/0 slot point: 16 points

External input address
40
41

-

PS| RI/O

Slot 0
Slot 1
Slot 2
Slot 3

External output address
41
40

Figure 4-118 4-slot I/O Mount Base (Fix setting)

1

External input/output address is variable, and its value varies with depending on RI/O
station number, I/O point setting, and partition setting (FREE/FIX). For details, refer to
“USER’S MANUAL BASIC MODULES (manual number SVE-1-100).”
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(d) 8-channel analog input module
When using an 8-channel analog input module with MODE2 or MODE4, you need to
register this module in [Analog counter] window of the ladder chart system.
When MODE2 or MODEA4 is set, select the following module from the [Analog Counter]
window and click the button.
® When MODE2 is set:

x|

Module name(hd): j

FAF300, LOADDODA 0073107810, LWAL00/430 (Al
Addressia): PAF301, LOAZO0, LWA421/4221423 (A1) Cancel |

PAF309, LWA401/404 (Al

FAF320, LWiAd02 (Al

PAF329, LWiA403 (Al

PAM3008, LAASOD, LWA450 (A0

PAM301H, LOABODET 0, LWALG0 (A0

PAM309 (AD)

PAMN3208 (ADY

FAM329 EAD)

FTF300, LOGOOOMMODES), LWGC401/402  (PCT)

PTF 320, LACO00MODET), LAWC400 (PCT)

((COATE0A BO0(MODEZ) i) 4—— Select this.

LQAODS0M S0(MODE4) (chi-cha) (AL}

L@ADS0/ SOMMODE4) (chid-chT) (Al

LWA435 (Al)

Figure 4-119 When 8ch Al Is Used with MODE2

® When MODE4 is set and channels 0 to 3 are used:

X

Module name(hd): j

FAF300, LOADODA 003100810, Lvwad00/430 Al
Addressiay: FAF301, LOAZOD, Litad 2154220423 (Al Cancel |

PAF309, Lywwad01r404 Al

PAF320, Liwad0z (Al

PAF329, w403 Al

FAM3O0B, LOASOD, LWada0 (A0

FAM30T B, LOABONGT 0, LYWA4ED [rte)]

PAR30Y LA

FAM32O0B (A

PAM3I2Y ey

FTF300, LAC000{MODED), LWC401/402 (PCT)

FTF320, LOCO00MODET), LZ400 (PCT)

L A0S0 S0 ODE D (AN

((LaAD50A S0 (MODE4) (chi-ch3) (A} €—— Select this.
L2ADS0M S0MODES) (chd-chTy Al
LYvA435 Al

Figure 4-120 When 8ch Al Is Used with MODE4 (Only Channels 0 to 3 are Used)

Note: It is impossible to set as only channels 4 to 7 to be used without channels 0 to 3 not
to be used.
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® When MODE4 is set and channels 0 to 7 are used:

X
Module name(M): j
PAF300, LOAQOOM 003100810, Lwiad00/430 Al
Addressia): PAF301, LOAZOD, Lyad 2174220423 (AN Cancel |
FAF309, Lywwad01r404 Al
PAF320, Lwwad0z (Al
FPAF3249, Lywwa403 Al
FAM3O0B, LOASOD, LWada0 [rte)]
FPAR301 B, LOABDNGT 0, LWA4ED (A
PAR30G (AT
FAM320B (A0
FPAM3ZY ete)]
FTF300, LACO00MODED), LWMZ401/4032 (PCT)
FTF320, LOCO00MODET), LZ400 (PCT)
LaA0s0 alMODES (Al
((LaADSDM S0MODEL) (chl-ch3) Al)) —— First, select this.
((L2ADE0A S0 (MODE4) (thd-ch) Al) —T— Then’ select this.
LYvA435 Al

Figure 4-121 When 8ch Al Is Used with MODE4 (All Channels 0 to 7 are Used)
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First, select “LQA050/150(MODE4) (ch0-ch3) (AI)” from the module name list and click
the button. Then, select “LQA050/150(MODE4) (ch4-ch7) (Al)” from the
module name list and click the button. Set the setting position of
“LQA050/150(MODES4) (ch4-ch7) (Al)” immediately after the registration number of
“LQA050/150(MODE4) (chO-ch3) (AI).”

When “LQA050/150(MODE4) (ch4-ch7) (Al)” is not set immediately after the
registration number of “LQA050/150(MODE4) (ch0-ch3) (AI)” (see the following figure
which shows that it is not set to No. 3 immediately after No. 2 in which
“LQA050/150(MODE4) (ch0-ch3) (AI)” is set but set to No. 4), the error message dialog
box is displayed as shown below.

Mo | Data area | Module | Type | Address | Close |
1 EvW400-430 PAF300, LaADOOM O3 0081 ... Al 0o
2 EvWa430-4B0 LOADS0M S0(MODE4(chO-ch3y Al 01 Setup(sy |
3 Ewa0o-= “ »
4 «—ewegnes | When “LQA050/150(MODE4) (ch0-ch3) (AI)” is set S
. o elete |
5 EWiR00-+ to this position
6 EWEE0-
7 EWT00-7
8 EWT80--
0 Ewano x|

10 Ewnga0-+=

1 EWang-+= It cannok reqgister with this position,
12 Eyaa - ch4-ch? needs to be assigned ko the area which Followed cho-ch3,

e Sy . Please improve a registration position,

14 EWABD-
14 EvwBO0-"
16 EwWBa0-"
17 EwWiC0o-+~
18 EwWiCa0-+~
19 EwWD0g-+~
20 EWDa0-+~
21 EVWEDD-""
22 EVWEZD-
23 EVWFOO-**
24 EWFa0-~

Figure 4-122 When MODE4 (ch4-ch7) for 8ch Al Is Set to an Incorrect Position

In case of setting MODE1 or MODE23, you do not need to register a module in [Analog
counter] window. (Do notuseit.) For details of mode setting, see the “S10mini
HARDWARE MANUAL I/O MODULE (manual number SME-1-114).”
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(2) Analog pulse counter deleting
(a) Deleting under offline state
(D Click [Utility] - [PCs edition] - [Analog counter] from the menu (see Figure 4-104).
@ [Analog counter] window is displayed as shown below. The name, type, and address
of the module are displayed as shown below if modules have already been allocated
under the offline state.
@ Select the registration number of module to be deleted, and click the
button.

Analog counter

Ma. | Diata area

| Module

| Type

| Address |

1 Evv400-430

PAF300, LOADDDA 00r310/81 .

Al

na

Close

Bl

2 EWWw480-* Setup@
EWSE00-570 LE@A050M 50(MODE2) &l 08
EiSB0- Delete(D)
EWE00-

Module registration number to be deleted

|5 EVrial-

] EWa00-++
10 EWaa0-~+
11 EWa0o-++
12 EWga0-+
13 EWADD-+*
14 EWARD-
14 EwB00--~
16 EwBa0-~
17 EWC00--+
18 EWCa0-=
19 EwWD00-+
20 EwDa0-+=
21 EWEDD-++
22 EWERD-—
23 EWFOO-7+
24 EWFE0-+

Figure 4-123 [Analog counter] Window (Allocation date deletion)

@ The [S10V Ladder] message dialog box which is “Going to delete. OK?” is

displayed as shown below.

510¥ Ladder |

Going ko delete.
0]y
Cancel |

Figure 4-124 Allocation Data Deletion Confirmation Dialog Box

Module setting selected on the procedure (3 will be deleted from the [Analog
counter] window when you click the button on the [S10V Ladder] message
dialog box (deleting under offline state).

Clicking the button on it does not register data which set at the procedure
@.
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(b)

® Clicking the button cancels on the [Analog counter] window closes the
[Analog counter] window.

® Click [Build] - [Online] from the menu, and change the communication state to online
(see Figure 4-110).

(@ After switching communication state to online, click [Build] - [Send] from the menu.
Then, [Sending setup] window is displayed (see Figure 4-111).

Click the button to send the setup information which was set on the [ Analog
counter]| window with a ladder program.

This is the end of deleting module under the offline state.

Setting under online state

(D Click [Build] - [Online] from the menu. This procedure is not necessary if it has
already been in online state.

@ [Analog counter] window is displayed. The name, type, and address of the module
are displayed if modules have already been allocated under the offline state.

@ Select the registration number of module to be deleted, and click the
button.

@ Message dialog box which is “Going to delete. OK?” is displayed. Module setting
selected on the procedure (3 will be deleted from the [Analog counter] window, and
also deleted from PCs when you click the button on the [S10V Ladder]
message dialog box.

Clicking the button on it does not delete module setting.

This is the end of deleting module registration under the online state.
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(3) Notes on analog pulse counter
® Registration of 8-channel Al modules (models LQA050 or LQA150) from the old ladder

chart system’s [Analog counter] window is not supported. Therefore, if an attempt to
read-access either a unit of PCs in which any of the modules listed below is registered or a
ladder program file that is used in that unit of PCs is made from the [ Analog counter]
window of the old ladder chart system (Ver-Rev number 01-02 or earlier), an undefined
module name or blank space will be displayed erroneously. Further, if the registered
module name is “LWA435”, the old ladder chart system will display it erroneously as

blank space.

<Modules to which the above applies>

Module name Remarks
LQAO050/150(MODE2) (AI) | 8-channel AI (with 14 A/D conversion bits)
LQAO050/150(MODE4)(ch0-ch3) (AI) | 8-channel Al used as 4-channel Al (with 12 A/D conversion bits)
LQAO050/150(MODE4)(ch4-ch7) (AI) | 8-channel Al used as 4-channel Al (with 12 A/D conversion bits)
LWAA435 (AI) | 4-channel Al (with 14 A/D conversion bits)
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|
Ma. | Data area | Madule | Type | Address | Close |
1 Evi400-430 PAF300, LOADDOM D073 .. Al 0o
2 EW480-4B0 PAF301, LQAZO0, LWA4Z . Al 01
3 EW500-570 LQADS0/ 50(MODEZ) &l 0z
4 EW580-560 LQADS0/ SOMODE4)(ch... &l 03 DeleteiD) |
5 EWE00-630 LOADS0/ SOMMODE4)(ch... &l 04
B EWG80-6B0 PAN3I00B, LQASOD, LWA.. A0 05
7 EWT00-730 PAN3IOTE, LQAGODIEID, .. AO 06
8 EW780-7B0 PAN309 A0 07
g EWi300-830 PAN3208 A0 08
10 EVS80-880 PAN329 A0 09

1" Evano-930 PTF300, LACO0O(MODE..  PCT 0A
12 Evvaa0-880 PTF320, LQCOOOMMODE..  PCT ]
13 EVVADD-A20 LinA435 Al nc
14 EvyARD-*
14 EvyB00-+*
16 EvyBa0-+
17 EwWCO0-+
18 EWCa0-+
14 EwD00-++
20 EwDa0-+
21 EvWEDD-*
22 EWWESD-*
23 EwyFO0-++
24 EwyFa0-+

8-channel AT (LQAO050/150) and 4-channel AT (LWA435) both supported

x
MNao. | Data area | Module | Type | Address | Close |

Ev400-430 PAF300, L@ADDOA O0M3T .. Al Juli]

Ev430-4B0 PAF301, LaAZ00, LiWA42.. Al 01 SEtupiE) I

1
2

3 Ews00-570 [ - Al 02

4 Ewsg0-560 | -/ Wrong display | peleiem |
§  EWBOD-630 | A 04

B

7

8

EvyEZ0-6B0 PARZO0B, LAASOD, LWA.. AD 04
EwT00-730 PAMZ01B, LAABOOMETND, .. AO il
Evy7a0-780 PAMZ04 AO o7
49 Evya00-830 PAMN320B AO 0a
10 Evi3a0-880 PAMN329 AD ng

1" Evano-930 PTF300, LACO0O(MODE..  PCT 0A

12 Evvaa0-880 PTF320, LACOOO(MODE...  PCT ] X
13 EwiA00-230 [ Wrong display
14 EvyARD-*

14 EvyB00-+*

16 EvyBa0-+

17 EwWCO0-+

18 EWCE0-

14 EwD00-++

20 EwDa0-+

21 EvWEDD-*

22 EWWESD-*

23 EwyFO0-++

24 EwyFa0-+

Neither 8-channel AI (LQA050/150) nor 4-channel AI (LW A435) supported

Figure 4-125 [Analog counter] Window Wrong Display
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® [t may happen that one of the Al modules listed in Table 4-16 is installed for use with the
LPU not supporting them and is registered along with its analog counter information. In
this case, the result will be unsuccessful read-access to the input value of that Al module
during the operation of that LPU.

Table 4-16 Available Module Models and LPUs that Support Them

LPUs supporting it

Module model Remarks

LPU-OS Ver-Rev Module Rev
LQA050/150 Ver 2.0, Rev 1.0 or later F or later 11}1(1)8 Dc](E)Enbination can be used only in
LWA435 Ver 2.0, Rev 9.0 or later R or later .

Further, any attempt to register one of the AI modules listed below from the [Analog
counter] window in online mode by using ladder program transmission (to the destination
unit of PCs) will be subjected to a check to see whether or not the destination LPU

supports that Al module.

If the Al module is not supported, the attempt will fail, as

shown in Table 4-17, with an error message displayed. A similar check is also made
when the ladder chart system’s FD function is used for transmitting a binary file (to the

destination unit of PCs).

message dialog box will be displayed.

In this case, if the Al module is not supported, a warning

Table 4-17 Relationships between Ladder Chart System Ver-Rev and LPU-OS Ver-Rev

LPU-OS Ver-Rev
Al Ladder Ver 2.0, _ Ver 2.0, Ver 2.0,
No. | Operation | module ch?rt Rev 0.0 or elarller' Rev 1.0 to .8'0 ' Rev 9.0 or I'ater .
model | SYS!€M | Access |Registration| Access |Registration| Access |Registration
Ver-Rev | gycceeds possible |succeeds| possible |succeeds| possible
or not or not or not or not or not or not
1 |Ladder LQA 01-02 or _ _ _ _ _ _
program 050/150 |earlier
transmission
2 ?1'03 or ns Not possible \ Possible \ Possible
ater
3 LWA435 [01-20 or } B _ _ _ _
earlier
4 ?altjl or ns Not possible ns Not possible \ Possible
5 |Binary file |LQA 01-02 or _ _ _ _ _ _
transmission | 050/150 |earlier
by FD -
6 01-03 to ns Possible N Possible N Possible
01-20
7 01-21 or ns p Osilble N Possible v Possible
later (*)
8 LWA435 (01-20 or _ _ _ _ _ _
earlier
9 01-21 or Possible Possible .
later ns ) ns *) \ Possible

\: With this combination, read-access to the AI module’s input value will succeed.

ns: With this combination, read-access to the Al module’s input value will not succeed.
(*) In this case, a warning message dialog box will be displayed. Clicking the button will cancel the send
request issued, without performing registration.
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4.7.9 Comparing ladder charts
The S10V Ladder Chart System provides a support function to help users compare two ladder
charts and visually detect any differences between them. This support function is useful in cases
where changes have been made to a ladder chart. By comparing the original ladder chart with its
altered version, the user can check out the locations of differences in the two. In practice, the
comparison by this support function is done on the ladder sheet currently displayed on screen and
the corresponding ladder instruction file stored on disc, so in any case it requires a ladder sheet
currently displayed on screen. For information on how to display a ladder sheet on screen, see
“4.2 Ladder Sheet File Processing Functions.”
The rest of this subsection explains how to compare ladder charts, by using two terms: the on-
screen chart, which is a ladder sheet currently displayed on screen, and the on-disc chart, which is
the corresponding ladder instruction file stored on disc.
(1) Operation procedure
(a) Selecting an on-disc chart
Click [DIFF] - [Circuit] from the [Utility] menu. The [Circuit DIFF Setting] window
will then appear. If, in this window, you enter the file name of the desired on-disc chart
file and click the [ DIFF | button, the [Nesting DIFF List] window will appear. If, in
that same window, the | Cancel | button is clicked instead of the [DIFF], the [Circuit
DIFF Setting] window will close without doing anything.

Circuit DIFF Setting [X]
File Mame

I GAHITACHMS10WALDC dr1 wsvl

DIFF | Cancel |

Figure 4-126 The [Circuit DIFF Setting] Window -- an Example

Further, if the |:| button near the right edge of the [Circuit DIFF Setting] window is clicked
instead, the [Open] window as shown below will then appear.

Open [ 2] x]
Loak jn: Ia LoC j = i 0 EEE
oL Idrl.wsvl

8] aaa. wsvl S mode Ladder] sl

8] cecc.wsvl

EtherFunc.wsyl

File name: | Open I
Files of type:  [WSVL filel*wsvi] =l Cancel |
2

Figure 4-127 The [Open] Window -- an Example
In this window, choose the desired on-disc chart file and click the button. The

selected on-disc chart file’s file name will then appear in the [File Name] box of the [Circuit
DIFF Setting] window.
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(b) The [Nesting DIFF List] window
When you have clicked the | DIFF | button in the [Circuit DIFF Setting] window, the
[Nesting DIFF List] window is on screen, with the [Circuit DIFF Setting] window closed.

The [Nesting DIFF List] window shows the presence or absence of differences for each

nesting (N coil).

NOQ
NO1
NO2
HO3
NO<
NO5
HO&
HO7
HO&
HOS
HOA

Different
Identical
Identical
Identical
Different
Different
Identical
Identical
Identical
Identical
Identical

E# Nesting DIFF List S mode Ladder2.wsyl:5 mode LadderZ1.

=10l x|

=l

Figure 4-128 The [Nesting DIFF List] Window -- an Example

In this window:
® Window title

Shows the file names of the on-screen and on-disc chart files compared and a count of the

number of “Different” nestings detected.

® Result of comparison

Shows the result of the comparison for each nesting by providing the following

information:
No. Result of comparison Displayed string | Display color
1 No qlffehrences detected or Identical White
no circuit data found
2 | Differences detected Different Red

If you want to exit the [Nesting DIFF List] window, click the button in the upper right

corner of that window.

The result (nesting DIFF) of the comparison can be saved to a file in text format by performing

the following steps:
(D When the [Nesting DIFF List] window is on screen, click [Save file] or [Save file as...]
from the [File] menu, or hold down the [Ctrl] key and enter the [S] key.

@ The [Save file as ...] window appears.

(@ Enter the desired file name in the [Save file as ...] window and save it.
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(¢) The [Circuit DIFF] window
If you double-click a “Different” nesting in the [Nesting DIFF List] window, the [Circuit
DIFF] window will appear. The [Circuit DIFF] window shows the presence or absence
of differences for each circuit by shading in different colors.

The display size of circuit data is fixed at 100% -- a factor of zooming.

& Circuit DIFF - NOO 5 mode Ladder2.wsvI:5 mode Ladder21.wsvl Different Count(2:2) I ] |
1 | 2 | 3 | s ] 5 |6 [ 7 [ 8 ] 9 | 18]
T Jeoamonra
I T CCLR
{r
3 [oonez)<n Xooo TOoo
I 00—
" (nannz) ool LVD:.DEI TOOO 10
— I O—
5
[CTTIEYES Xloo H1lol Xloz INC
Firooo
— — —3-F {F
LI (TYPPPON FI000
K i

Figure 4-129 The [Circuit DIFF] Window -- an Example

In this window:

® Window title
Shows the nesting number of the selected nesting, the file names of the on-screen and on-
disc chart files compared, and counts of the number of non-matching circuits in the two

chart files (these counts are shown in the format “on-screen:on-disc”).
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® Result of comparison
The result of the comparison is shown shaded in different colors for its details, as
described in the table below. As shown above, the column near the left edge of the
[Circuit DIFF] window presents the circuit numbers of the compared circuits and the
symbols indicating the result of the comparison. These items are described in the table

below.

No. Result of comparison | Display color | Circuit number | Symbol

1 Identical lines White On-disc None

Non-identical line
2 L Yellow On-screen <
(on-screen circuit)

Non-identical line

3 Red On-di >
(on-disc circuit) © f-dise

4 Deleted line (*1) Yellow On-screen <D

5 Added line (*2) Red On-disc >A

(*1) The deleted line here is a circuit that is existent in the on-screen chart but not
existent in the on-disc chart.

(*2) The added line here is a circuit that is existent in the on-disc chart but not existent
in the on-screen chart.

If you want to exit the [Circuit DIFF] window, click the button in the upper right corner of
that window. If you double-click another nesting in the [Nesting DIFF List] window instead of
clicking that button, the [Circuit DIFF] window currently displayed closes and the [Circuit
DIFF] window for that other nesting appears.
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(2) Displaying only differences

The result of a comparison of ladder charts is displayed in two different modes: only-

differences display and all-inclusive display. Switching between these two modes can be

accomplished by clicking [Display only differences] from the [Display] menu while the

[Circuit DIFF] window is active on screen. Which display mode is currently used is

indicated by the presence or absence of a check mark in the pull-down menu. The default

display mode is “Display only differences”.

(a) Only-differences display mode (check mark present)

As exemplified below, the only-differences display mode displays only circuits containing

a difference(s) (other than identical circuits).

& Circuit DIFF - NOO S mode Ladder2.wsvl:5 mode Ladder21.wsvl Different Count{2:2)

(00001) =&

(00002)<D

| 1 | 2 | 3 | s | s ] 6 | 7 [ 8 | 9 [ 1] 1] 12]

[LITN YRS ¥1ioo X101 H10E

(00004 -

=0l |

Fuooo

Fwooo

2

Figure 4-130 The [Circuit DIFF] Window -- an Example Showing Only Differences

(b) All-inclusive display mode (check mark absent)

As exemplified below, the all-inclusive mode displays all the details of the comparison

result, including differences.

w Circuit DIFF - NOO S mode Ladder2.wsvl:S mode Ladder21.wsvl Different Count{2:2)

ann08] <D ®oon
I

LLLLT] Xool Lvol100
1 I4AL

LIRS Xloo H1l0l X102
]
1

— |

L4 |

6 mw““ _

10

Fwooo

Fwooo

|

Figure 4-131 The [Circuit DIFF] Window -- an Example Showing

All the Details Including Differences
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(3) Displaying I/O comments
You can display I/O comments on-screen along with the result of a comparison by reading
their comment files in. To accomplish this, choose the comment file of the on-screen chart
and that of the on-disc chart, then either click [Display] - [Display] from the [Comment]

1F

menu or click the | (5| (“I/O comment display./ Suppose un-displaying I/O comment.”)

button in the tool bar. The display size of comments is fixed at ordinary size (i.e., 16
characters long).
(a) Choosing comment files
Click [Open file] from the [Comment] menu to display the [Comment File Setting]
window as shown below. When the window is displayed, specify the comment files of

both the on-screen and on-disc charts in its input boxes.

Comment File Setting

DIFF Cause File

x|
| |
|

DIFF Taget File

Cancel |

Figure 4-132 The [Comment File Setting] Window -- an Example

where the DIFF Cause File is the on-screen chart file and the DIFF Target File is the on-disc chart
file. Then, click the |:| button to the right of each input box, and choose the desired file in
the displayed [Open] window. Do this for each of the two chart files. If you click the

button in the [Comment Setting File] window, the window will close immediately,

aborting the comment file selection process.
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(b) Displaying I/O comments
To display I/O comments, either click [Display] - [Display] from the [Comment] menu or

click the ;!BIE (“I/O comment display./ Suppose un-displaying I/O comment.”) button in

the tool bar. If you want to hide the displayed I/O comments, either click [Display] -

[Nothing] from the [Comment] menu or click the jBIE button in the tool bar again.

[B® Circuit DIFF - NOO S mode Ladder2.wsvl:S mode Ladder21.wsvl Different Count{2:2) _ 1Ol x|
| =l

001 Lvo10o0

o) i}
CHTXOO01

c X100 xi01 xloz
wosrs L | ——=
CMTH100 CMTH101 CHMTKIOZ

[nonng)s

Figure 4-133 A Comment Display Window

(4) Printing the result of a comparison

To print the result of a comparison on the printer, click [Print] from the [File] menu. If you

want to check the details of the result on-screen before printing, click [Print preview] from

the [File] menu. Printing the result of a comparison can be accomplished only when the

[Nesting DIFF List] window or [Circuit DIFF] window is active on-screen.

(5) Operational precautions

* This ladder chart comparison function cannot be used during editing of a ladder sheet.
Before use, be sure to compile the ladder sheet.

* The comparison of user arithmetic functions is done on their function names and
parameters. Therefore, if changes are made to their registered addresses and program
bodies, they are not shown in any display of the result of a comparison done on the
arithmetic functions.

* A support is provided for displaying I/O comments but not for comparing them. So, no
differences between I/O comments are shown in a display of the result of a comparison.
As for line comments, they are not supported at all.

* Of all the available arithmetic functions, the jump functions (JT, JMP, and JSE) may be
shown as if there were differences between their on-screen and on-disc versions, although
the two versions are identical to each other in their displayed circuit.
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4.7.10 Comparing memory data

The S10V Ladder Chart System provides a support function to help users compare the contents of
registers used in two ladder charts and visually detect any differences between them. This
support function is useful in cases where changes have been made to the contents of registers in a
ladder chart. By comparing the original ladder chart with its altered version with regard to the
contents of registers, the user can check out the details of differences in the two. In practice, the
comparison by this support function is done on the ladder sheet currently displayed on screen and
the corresponding ladder instruction file stored on disc, so in any case it requires a ladder sheet
currently displayed on screen.

The rest of this subsection explains how to compare the contents of registers used in ladder charts,
by using two terms: the on-screen chart, which is a ladder sheet currently displayed on screen, and
the on-disc chart, which is the corresponding ladder instruction file stored on disc.

Here, the user should note that registers comparable by this support function are those registers in
which set values and other similar data are stored, and do not include work registers whose
contents are cleared at power-off time. The table below shows the registers whose contents can

be compared by this support function.

No. Register name Memory area name
1 K Keep-relay
2 FW Work register
3 DW Data register
4 LML Long-word work register
5 LG Floating-point work register
6 LXW Word work register
7 TS T set value
8 uUS U set value
9 CS C set value
10 - TUC set values (*)
11 ANC Analog pulse counter

(*) These are the T, U, and C set values displayed at a time
in the result of a comparison.

Note: Some of the contents of registers compared may not be saved in the file, depending on the

file save format used. For a description of the relationships between save formats and

types of data saved in them. see “(4) Operational precautions.”
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(1) Operation procedure
(a) Selecting an on-disc chart
Click [DIFF] - [Data] from the [Utility] menu. The [Data DIFF Setting] window will
then appear. If, in this window, you enter the file name of the desired on-disc chart file
and click the button, the [Data DIFF List] window will appear. If, in that same
window, the button is clicked instead of the [DIFF], the [Data DIFF Setting]
window will close without doing anything.

Data DIFF Setting x|

File Mame

IG:\HITACHI\SWV\LDCHS mode Ladder2 wsyl

DIFF | Cancel |

Figure 4-134 The [Data DIFF Setting] Window -- an Example

Further, if the |:| button near the right edge of the [Data DIFF Setting] window is clicked

instead, the [Open] window as shown below will then appear.

open 2] x|
Look i I'ﬁ LbC j = = Ef-
1oL Idr 1wl
aaa,wsvl 5 mode Ladderl wsvl
a8aaa.wsvl S mode Ladder wsvl
bbbbb, syl 5 mode Ladder2 1 wsyl
o, wsyl
EtherFunc, wsyl

File narne: || Open I
Files of type: IWS'\-"L filef* vzl) j Cancel |
e

Figure 4-135 The [Open] Window -- an Example

In this window, choose the desired on-disc chart file and click the button. The
selected on-disc chart file’s file name will then appear in the [File Name] box of the [Data DIFF

Setting] window.
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(b) The [Data DIFF List] window
When you have clicked the | DIFF | button in the [Data DIFF Setting] window, the [Data
DIFF List] window is on screen, with the [Data DIFF Setting] window closed. The

[Data DIFF List] window shows the presence or absence of differences for each memory

area (register).

K

Fiw

Dol

LML

Lia

L

Timer

One shot
Caunter
TUC setting
Analog counter

¥ Data DIFF List 5 mode Ladder3:S mode Ladder21.ws

=10] x|

HNo data
Ho data
Mo data
Mo data
Mo data
Mo data
Different
Identical
Identical
Different
Tdentical

Figure 4-136 The [Data DIFF List] Window -- an Example

In this window:
® Window title

Shows the file names of the on-screen and on-disc chart files compared and a count of the

number of memory areas with a [Different] content detected.

® Result of comparison

Shows the result of the comparison for each memory area by providing the following

information:
No. Result of comparison Displayed string Display color | Remarks
1 | No difference detected Identical White
2 | A difference detected Different Red
3 Data found only in the on- | Data only in on-screen chart Red (*2)
screen chart (*1)
Data found only in the on- . . % %
4 disc chart Data only in on-disc chart (*1) Red (*2)
5 | No comparison data found | No data White (*2)

(*1) In this case, the data found only in the on-screen or on-disc chart is shown along with its file

name.

(*2) This is a case where a given data piece is not saved in both the on-screen and on-disc charts or

nothing is saved in the two.

types of data saved in them, see “(4) Operational precautions.”

For a description of the relationships between save formats and

If you want to exit the [Data DIFF List] window, click the button in the upper right corner of

that window.
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(c) The [Data DIFF] window
If you double-click an area name in the [Data DIFF List] window, the [Data DIFF] window
will appear. The [Data DIFF] window shows the presence or absence of differences for

each data piece by shading in different colors.

B pata DIFF - Timer S mode Ladder3:5 mode Ladder21.msy 10| x|
frea  (Address) S mode Ladder3 5 mode Ladderzi. [«]
TSOFF (QQ40B1FE)  Gw0000( 03 Ow0000( o)
TS100 (D04DE200) * OxO00B( 11  Ox0000( 03 L
TS101 (O0408202) * OwO00C [ 12] 00000 o)l
T5102 (00408204)  Cw0000( 01 Ow0000¢ 09
T5103 (00406206)  0w0000( o) Ow0000¢ 0)
T5104 (D0406208)  Ow0000( 0)  Ow0000¢ o)
TS105 (00408208  Dw000O( o) Ox0000( o3
T5106 (0040E20C)  Ow0000( o) ow0000¢ 0)
T5107 (D040620E)  Ow0000( o) Ow0000¢ o)
TS108 (00408210) D000 o] 0= 0000 o)l
T5100 (00408212)  Cw0000( 0y Ow0eoo¢ o)
TS10A (00406214)  0w0000( o) Ow0000( 0) 4

Figure 4-137 The [Data DIFF] Window -- an Example

In this window:

® Window title
Shows the area name of the selected memory area, the file names of the on-screen and on-
disc chart files compared, and a count of the number of non-matching data pieces in the
two chart files.

® Column titles
Each identifies a type of information presented in the displayed result of the comparison.
As shown, each data column has a file name displayed as part of its title, which is the file
name of the on-screen or on-disc chart file compared. If the file name to be displayed is
long, its trailing part may be cut off for displaying.

® Result of comparison
The result of the comparison is shown shaded in different colors for its details. The data
pieces that are found different between the on-screen and on-disc charts are shown in red
color along with an asterisk (“*”’) added to the beginning of their displayed address. For
those registers in which no comparison data piece is found, a string of four asterisks

(“***%7) is displayed in the data column.

If you want to exit the [Data DIFF] window, click the button in the upper right corner of that
window. If you double-click another area name in the [Data DIFF List] window instead of
clicking that button, the [Data DIFF] window currently displayed closes and the [Data
DIFF] window for that other area name appears.
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<Comparison result displays>

The result of a comparison is displayed in conformity with the data type of data contained in each
memory area compared. This is exemplified below.

® An example of bit-type data (K) displayed

B pata DIFF - K S mode Ladder3.wsvl:S mode Ladder3.wsvl Differe -0 =|

Area (Address) S mode L S mode L | «|
J—

KODD (002100007
KOD1 (00210002)
KODZ (002100047
KOD3 (002100063
KoD4 (002100083
KOOS (002100047
KODS (00210000
Koo7 (D021000E)
EOORE CO0210010%

bl B N o e e e
bl N N R e e

=l

® An example of word-type data (FW, DW, LXW, TS, US, CS, ANC) displayed

B2 Data DIFF - DW S mode Ladder3.wsvl:S mode Ladder3.wsvl Differen -0l x|

IArea {Address) S mode Ladder3.w 5 mode Ladder3.w ]

DWO02 (00470004)  Ox0000 0)  Ox0000 0
DWO03 (00470006)  OxD000E 03 OxD000¢ o)
DWI04 (00470008)  Ox0000( 0]  OxDO0O( o) 4

® An example of long-type data (LMN) displayed

¥ Data DIFF - LML 5 mode Ladder3.wsvl:S mode Ladder3.wsvl Different Co 10l x|

Area (Aaddress) S mode Ladder3.wsv] S mode Ladder3.wswy]

LMLOODZ (00420008 Q0000000 asTiaTaTulalalelele] 0
LMLOCO3 (00490000C) 00000000 o]
0

LMLOOD4 (004300105 3 =l
® An example of float-type data (LG) displayed

R

[Area  (address) s mode Ladder3.wsw] s mode Ladder3.wsw] L. |-

LGOOOZ (00495008)  Ox0DODDDODOOD[ 0.000000=+000)  0x0000OO0C O.000000&-+000
LGO003 (0049300C)  OxDODOODOOE ©.000000e+000)  0x00000000( 0.000000e+000)
LGOOC4 (00498010  Ox00000000C 0.000000e+000)  0x0000000C( 0.000000e+000) = |
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(2) Displaying only differences
The result of a comparison of memory data is displayed in two different modes: only-
differences display and all-inclusive display. Switching between these two modes can be
accomplished by choosing [Display only differences] from the [Display] menu while the
[Data DIFF] window is active on screen. Which display mode is currently used is indicated
by the presence or absence of a check mark in the pull-down menu. The default display
mode is “Display only differences”.
(a) Only-differences display mode (check mark present)
As exemplified below, the only-differences display mode displays only memory areas

containing a different value (other than memory areas containing an identical value).

E# pata DIFF - DW S mode Ladder3.wsvl:S mode Ladder3.wsvl Differen 10l x|
Area  (Address) S mode Ladder3.w 5 mode Ladder3.w I

Figure 4-138 The [Data DIFF] Window -- an Example Showing Only Differences

(b) All-inclusive display mode (check mark absent)
As exemplified below, the all-inclusive mode displays all the details of the comparison
result, including differences.

B Data DIFF - DW S mode Ladder3.wsvl:S mode Ladder3.wsvl Differen

Area  (Address) S mode Ladder3.w = mode Ladder3.w

=181 %]

DWODZ (00470004)  0x0000 Q) 0x0000 (]
DWOO3 (00470008)  Ox0000( Q) Ox0000( a)

DWODB (0047000C)  Ox0000 Q) 0x0000 (]
DWOOF (0047000E)  Ox0000( Q) Ox0000( a)
DWOOE (004700100  0x0000( 0)  Ox0000(0 a3 =l

Figure 4-139 The [Data DIFF] Window -- an Example Showing
All the Details Including Differences
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(3) Printing the result of a comparison
To print the result of a comparison on the printer, choose [Print] from the [File] menu. If
you want to check the details of the result on-screen before printing, choose [Print preview]
from the [File] menu. Printing the result of a comparison can be accomplished only when

the [Data DIFF List] window or [Data DIFF] window is active on-screen.

(4) Operational precautions
* This memory data comparison function cannot be used during editing of a ladder sheet.
Before use, be sure to compile the ladder sheet.
* The types of data that can be saved in a ladder instruction file vary depending on the save
format used. The table below shows the relationships between save formats and types of
data saved in them.

No. Save format K | FW | DW [LML| LG |[LXW| TS | US | CS |ANC
1 Sequence - - - - — _ N N N N
2 Sequence + data - - \ - - _ N N N N
3 |Sequencetfence | — | - | N | - | - | = | N | V| V|V
4 | Sequence + work NN NN NN NN
5 | All areas VNN NN NN NN

V: Data saved for this combination
—: No data saved for this combination
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4.7.11 Using the MCS

The [Online MCS] dialog box allows you to read data from or write data to memory locations or
PI/O registers by selection. As shown in the table below, the source of reading, the destination
of writing, and the range of accessible addresses vary depending on the status of data

communication currently prevailing.

Status of data Source of reading / Destination of :
L o Range of accessible addresses
communication writing
Online (*1) PCs’ memory /0000 0000 to /004F FFFE (/7FFF FFFE)
/00C8 0000 to /00C8 3FFE (*2)
Offline Personal computer’s internal memory | /0010 0000 to /004F FFFE

(*1) This state of data communication includes “only for online monitor” mode.
Note: In the above table, the address enclosed in parentheses is the last address that is accessible in the
following case: the type of data communication used is Ethernet and the connecting module used is either
CMU or ET.NET (model LQE720).

(*2) This range of accessible addresses is accessible only when an HS.RI/O module is installed in place.

<Operating procedures>

(1) Displaying memory contents
(D Click on the [Utility] menu in the ladder chart sheet and select [MCS].
@ The [Online MCS] dialog box as shown in Figure 4-140 appears.

(=T
Hethod to specify &I
Top address(T) |DININNON {6‘ sy adirssid) @ Spesify Snbsl(E)
Read(E)
PIA0Q Addre=ss Hemory contents ASCII code
Writeil)
————— 00000000 (0000 0000 0000 00ao —I
————— 00000008 (0000 0000 0000 0000 - Start (M) |
————— 00000010 [0000 0ooo 0ooo 00ao0
—_ Data =save(l) |
————— 00000018 (0000 0000 0000 0000
————— 00000020 (0000 0ooo 0ooo 0ooo 2+
————— 00000028 (0000 0000 0000 0000 - DEC/HEX
————— 00000030 (0000 0ooo oooo 0ooo — | " DEC.(D}
————— nnnoonag  (a00o 0000 nooo 0ooo ' HEX. (H)
————— 00000040 (0000 0000 0000 0000 WO/LOSFL
————— 00000048 (0000 0ooo 0ooo 0ooo = WORD(S)
————— 00000050 (0000 0000 0000 0000 ¥  LONG(L)
————— 00000058 (0000 nooo 0ooo 0ooo ¢ FLOAT(E)
————— n0noon&an  [oooo nano nooo nnon
————— noooonss  [oooo nooo nooo nooo > | [SIGH
————— 00000070 {0000 noao 0ooo 00ao0 & SIGHED(G)
————— gooooo?s (0000 0oon 0ooo ooon  UHSTGHED( L)

Figure 4-140 The [Online MCS] Dialog Box
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@ Select one of the following methods of specifying the beginning of a memory area to be
accessed for read:

“Specify address”: Selected when it needs to be specified with an address value.

“Specify Symbol”: Selected when it needs to be specified with a PI/O symbol (register
name).

The default is “Specify address”.

@ Enter the desired address value or PI/O register name in the “Top Address” edit box and
click the button. Then, the data contents of 64 consecutive words will be read
from the memory, starting from the specified address or PI/O register, and displayed in
the dialog box. Clicking any of the scroll buttons will present you with the hidden
content values.

If you want to change the display format of the displayed content values, choose the
desired radio buttons in the following radio button lists:
B [DEC/HEX] group box
“DEC.”: Displays the requested data contents in decimal format.
“HEX.”: Displays the requested data contents in hexadecimal format. (This is the
default.)
This group box allows selection only when either “WORD” or “LONG” is selected in
the [WO/LO/FL] group box.
B [WO/LO/FL] group box
“WORD”: Displays the requested data contents in units of words (two bytes long
each). (This is the default.)
“LONG”: Displays the requested data contents in units of long words (four bytes long
each).
“FLOAT”: Displays the requested data contents in single-precision floating-point
format.
B [SIGN] group box
“SIGNED”: Displays the requested data contents in signed number format. (This is
the default.)
“UNSIGNED”: Displays the requested data contents in unsigned number format.
This group box allows selection only when the following condition is met: either
“WORD” or “LONG” is selected in the [WO/LO/FL] group box and “DEC.” is
selected in the [DEC/HEX] group box.
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(2) Editing memory contents

)

@

Specify in the “Top Address” box the desired starting address or PI/O register whose data
content you want to change to another value, and then click the button.
Specify the desired data format to which you want to change the contents of the specified
starting address or PI/O register onwards. The specifiable data format is one of the
following:
B [DEC/HEX] group box
“DEC.”: Changes the contents to specified values in decimal format.
“HEX.”: Changes the contents to specified values in hexadecimal format.
This group box allows selection only when either “WORD” or “LONG” is selected in
the [WO/LO/FL] group box.
B [WO/LO/FL] group box
“WORD”: Changes the contents to specified values in units of words (two bytes long
each). (This is the default.)
“LONG”: Changes the contents to specified values in units of long words (four bytes
long each).
“FLOAT”: Changes the contents to specified values in single-precision floating-point
format.
B [SIGN] group box
“SIGNED”: Changes the contents to specified values in signed number format.
“UNSIGNED”: Changes the contents to specified values in unsigned number format.
This group box allows selection only when the following condition is met: either
“WORD” or “LONG” is selected in the [WO/LO/FL] group box and “DEC.” is
selected in the [DEC/HEX] group box.
In the displayed memory contents, click the desired input box whose content you want to

change, and enter a new value in the input box (focus position). At the end of the entry,

press the | Tab | or | Enter | key. This action causes the content of the memory

location indicated as the focus position to be rewritten with the entered new value either
in the PCs” memory (in online mode) or the personal computer’s internal memory (in

offline mode). Here, you should note that, if you have used a means (such as the mouse

or a shortcut key) other than the | Tab | and | Enter | keys, the indicated memory

location will not be rewritten with the entered value.

When you want to rewrite all of the displayed memory contents (a total of 128 bytes)
with the entered values at one time, click the button. However, clicking
causes the message dialog box shown in Figure 4-141 to appear if the status of
data communication currently prevailing is online and the LPU module’s LADDER

switch is set in RUN position.
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910¥ Ladder x|

& PCs are under RUM status, Do you wank to rewrite?

Figure 4-141 The Message Dialog Box Reporting a “PCs in RUN State” Condition

Clicking either of the | Yes | and | No | buttons in the above message dialog box

produces one of the following effects:
Clicking : Rewrites all the displayed memory contents with the entered values.
Clicking : Does not rewrite them at all.

® |n “only for online monitor” mode, neither the on-screen editing of displayed
memory contents nor their rewriting is possible via the [Online MCS] dialog
box.

® |f TUC set values are rewritten with new values in online mode, the result will
also be reflected in the TUC set-value backup area. For more information on
the rewriting of TUC set values, see Subsection 4.3.8, “TUC set-value listing
and editing.”

(3) Displaying memory contents for monitoring purposes

This feature is not available when the status of data communication is offline (the

button is grayed out). Displaying is done at regular intervals of 50 ms, called the

monitoring interval.

@ Specify in the “Top Address” edit box the desired address or PI/O register whose data
content you want to monitor, and then click the button. Monitoring starts and
the button is replaced by the button. During the monitoring, the
displayed memory content will change dynamically.

@ To stop the monitoring, click the button. When the monitoring stops, the

button is replaced by the button.
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(4) Saving the displayed memory contents

You can save the displayed memory contents to a file in text format by performing the

following procedure:

@ Specify in the “Top Address” box the desired starting address or PI/O register whose data
content you want to save, and then click the button. (This step may be
skipped if the desired memory contents are already displayed.)

@ Click the button. The [Save As] dialog box as shown in Figure 4-142

appears.

saveas 2 x]
Save_in:laLDE j = ¥ ER-

% DataSave. bk
=] README. T5T

File: name; IDataS ave.tut Save I
Save & hpe: IData Save File [* txt] j Cancel |
A

Figure 4-142 The [Save As] Dialog Box

@ Enter a unique file name in the “File name” box of the [Save As] dialog box. The
default file name is ‘DataSave.txt’. If you want to use the default file name, skip this
step.

@ Click the button in the [Save As] dialog box. The displayed memory contents

will then be saved to the specified file in text format.

If you need not save them, click the button instead of .

HEX, WORD, UNSIGNED

PI1/0 address Memory contents ascii
XW000 00414000 1234 5678 9ABC 0000 CAVx. L.
XW040 00414008 0000 0000 0000 0000  ........
XW080 00414010 0000 0000 0000 0000  ........

S

XW340 00414068 0000 0000 0000 0000  ........
XW380 00414070 0000 0000 0000 0000  ........
XW3Co 00414078 0000 0000 0000 0000  ........

Figure 4-143 The Displayed Memory Contents Saved Starting
from XWO0O0O0 -- an Example
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(4.8 Ladder Sheet Window Functions

)

The ladder sheet window functions are contained in the [Window] pull-down menu, as shown

below.

# [ 510¥ ] Ladder chart system 01-14 - [ mode Ladder2.ws¥l:NOO]

-§a File(F) Edit(E) Display(y) BuildiE) RurEdit(R) Ukility(l) | window(w) Comment(C) Help(H)

Status IOfﬂine 'lcommunicationIAll Send |

Eymoo
[ mo1

Cymoz
EBynmoa
Eymos

Nec. .. La... | Commer 4

1|

ooo04

00004
00004 2

_____ 3

_____ Ll

[alululuh ]

(00002}

(00003

=1olx|

=181
Diide(F) BRW(SH > == |ww
Cascade(C)

Tile Yertical{T)
Tile Horzontal{H)
Arrange Iconsia)
Close alliL)

5|6|?|8|9§

v 15 mode Ladder2.wsvl:MOO

Hooo

ool
1

LVoloo
14|

ittt | B BRB B EER 0B *|— | =+ F4+4 Ld |

[100=s 1, 12) [

Errors = 0
411 instructions count 315 / 102400

|oFFline

[Editing

|Conmect Type : Ethernet [192.192.192.1

Figure 4-144 Selecting the [Window] Option

The window functions provided in the [Window] menu are listed below along with their

descriptions.
Table 4-18 [Window] Menu Options
No. | Level 1 Level 2 Level 3 Description
1 | Window | Divide Splits a given window into smaller windows.
2 Cascade Cascades more than one currently open N coil window.
3 Tile Vertical Tiles more than one currently open N coil window
vertically.
4 Tile Horizontal Tiles more than one currently open N coil window
horizontally.
5 Arrange Icons Arranges a given set of icons.
6 Close all Closes all currently open N coil windows.
7 }Vzingizw lists Displays a list of all currently open windows.

The [Window lists 1,2,3,4,...] option displays a list of all currently open windows in the order of

from foremost to backmost on the screen.
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<4.9 Ladder Sheet Comment Functions

)

The ladder sheet comment functions are contained in the [Comment] pull-down menu, as shown

below.

# [ s10v¥ ] Ladder chart system 01-14 - [S mode Ladder2.wsvl:NDO] = |EI|1|
-§a File{F) Edit{E} Display(v) Build(E} RunEdit(R} Ukiiy(U) Window{W) | CommentiC) Help({H) 18] =l
Do sBRX |32 VIR o o e AT ET
Open file{o)...
Status IOfﬂine vlCommunicationlAll Send 'I Save file(3)
1 | 9 | Save file as(a)... & | 7 | 8 | 9 —
Moo .. La._ .. | Commer & )
h DisplayiD) 3
Eymoo  oooos ' :
j _____ 1 Comment display size ¥
oL toooody Display line comment  »
Moz -————- play
[ m—
Eywos oooos
Biwos  ooooe 2 | o000z | ooo
[ - —— |
Mywor  -————
] R—
:INUS ----- 3 (00003) H00l  L¥0l00
Quoa - — .
_TNDB ————— _ILI 4 »
4 »
| 100 i1, 120 [ oo
it~ 2aBE8E8oeeB *|— | %+ F+4 L4 @
Errors = 0
411 instructions count 315 / 102400

|0fFline

[Editing

[Connect Type : Ethernet [192.192.192.1 >

Figure 4-145 Selecting the [Comment] Option

The comment functions provided in the [Comment] menu are listed below along with their

descriptions.
Table 4-19 [Comment] Menu Options
No. | Level1 Level 2 Level 3 Description
1 | Comment | Initial Sets all existing comment information to its initial
condition.
2 Open file Opens existing comment files.
3 Save file Saves the comment file you are working on.
4 Save file as Saves the comment file you are working on with a
specified file name.
5 Display Nothing Switches the comment display mode to no-display
(Nothing).
6 Display Switches the comment display mode to display (Display).
7 Comment display |Usually Switches the comment display size to the standard size (16
size (16 characters) | characters).
8 Usually Switches the comment display size to the standard size (32
(32 characters) | characters).
9 Smallness Switches the comment display size to the small size (32
(32 characters) | characters).
10 Display line No display Hides all the comments currently displayed.
11 comment Display Display all existing line comments.
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(1) “Initial” function
The “Initial” function initializes (clears) all comment information attached to each register in
the currently open ladder program file.

(2) “Open file” function
The “Open file” function reads already edited comment files (having the file names with
extension “.cmt”), and automatically assigns comments to the registers in the currently open
ladder program file.
You can use a commercially available general-purpose text editor to edit a comment file,
which is a text-format file.
A comment is described on one line. The comment must be separated from the register
name by two space characters. When character “#” is entered in the first column of a line in
the comment file, the comment line is ignored. The following shows the comment file
format:

[Comment file format]

ooOoOo_ooooooooooooo

OOOQO: Register name
L1 : Two space characters
(JJ - [J: Comment assigned to a specified register. Table 4-20 lists the maximum
number of comment characters. If the maximum number of comment
characters is exceeded, a message (shown in Figure 4-146) appears in the
output window, and the excess part of the string exceeding the maximum

number of characters is not read.

(Example) Assigning a comment on starting motor A to register X0000
X000 A-Motor Start

Table 4-20 Maximum Number of Comment Characters

Single-byte Double-byte Mixed single- and
characters only | characters only | double-byte chars.

Maximum
32 16 32 (%
number of chars.

(*) Each double-byte character should be counted as two bytes.
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It 88088 00 @B & |— | -+ 4+ - m

Errars =0
Comment character count is out of range. { No = 331 )

Press [F1] For Help |OFfline [Editing |Connect Tvpe : RS-232C |com1 v

Figure 4-146 Output Window Message Displayed When
Exceeding Maximum Number of Comment Characters

<Notes>
* Enter the register name in the first and subsequent columns. Note that a register name
entered beginning in the second column will not be read correctly.

* Separate the register name and comment by two space characters.

(3) “Save file” function
The “Save file” function saves the currently open comment file by overwriting the original
comment file. After changing the comment on a register described in the ladder program

file you are editing, you can use the “Save file” function to reflect the change in the
corresponding comment file.

(4) “Save file as” function

The “Save file as” function is used to save the comment attached to a register in a ladder
program as a new comment file.
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(5) “Display” function
The “Display” function of the [Comment] menu switches the comment display mode

between show (Display) and hide (Nothing). An icon on the tool bar can also be used to
select whether to display or hide comments.
(a) Displaying comments
<Operation>
® Operation using a menu in the main window
(@D From the [Comment] menu, click [Display] - [Display].
(2 The comments attached to the registers in the ladder sheet circuit diagram are

displayed (see Figure 4-147).

# [ S10¥ ] Ladder chart system 01-14 - [Idr1.wsy:NDD] - IEI|5|
=181 %

ga FilefF) Edit/E) Display(y) Build{B) RunEdit/R) Ukilitw(W  SWindow(hd  Comment(C) Help{H)

DEME BRIV TR RARIS TR (S > m o= o
JStatUS IOfﬂine 'I CummunicationIAII Send 'I

T [ 2 [ a [ & [ s [ & [ 7 [ &
Hc. .. |La_._|C0mmer‘

Ejwoo  ooool
Qwor  ----- p(ulufu}
Qwoz  ----- {00001} f— |
Quoz - + totor 4——— Displaying comments.

Figure 4-147 Displaying Comments in Ladder Circuit

® Operation using the tool bar
@ Click the [I/O comment display] icon on the tool bar (see Figure 4-148).
@ The comments attached to the registers in the ladder sheet circuit diagram are

displayed (see Figure 4-147).

# [ S10¥ ] Ladder chart system 01-14 - [Idr1.wsyENDO] -0 x|
-§a File(F) Edit(E} Display(yy Build(By RunEditfR) Uklityill) ‘Window(' Comment{C) Help{H) _|E|i| Clleng
u X [ s . o .« .
DEE S BREX |37 TR o -] QARIS 2 WS » n = i®w] this icon
J status [offine ~] communication [#1l Senc -] displays
1 [ 2 [ a [ o[ s & [ 7z [ a8 9 ﬂ comments.
B La_ .. | Commer

00001
“““ (00001} #aoo

Figure 4-148 Displaying Comments via the Tool Bar
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(b) Hiding comments
<Operation>
® Operation using a menu in the main window
@D From the [Comment] menu, click [Display] - [Nothing].
(2 The comments attached to the registers in the ladder sheet circuit diagram are

# [ S10¥ ] Ladder chart system 01-14 - [Idr1.wsvi:NOO]
-‘@a File(Fy Edit(E) Displav(¥) Build(E) RunEdit(R) Ukilitw(l) ‘Window(Ww) Comment(C) Help(H)

hidden (see Figure 4-149).

=10l x|
=171

COM  COM

=k -

IDEHE| % BRX |33 3

J Status IOfﬂine 'l Communication IAII Send vl
1I2I3IuI5I~sI?InE]

HNe. .. | La. .. | Commey 4

Eywoo

# [ s10¥ ] Ladder chart system 01-14 - [Idr1.wsvi:NOO]
ga FilefEY Edit{E) Displaw(¥) Build(B) RunEdit(Ry) Utiliey(d)  Windowd)  Comment{C)  Help(H)

ooool

000
— I
A Mot or < ————-=

(00001}

Comment is displayed.

=0l
=181

GOM DQM

= <=

IDEE| 4§ BR X533 93

J Status IOfﬂinE 'l Cammunicatian IAII Send "l
1|2|3|u|5|6|?|s|9§

. | La. .. | Commer *

B

ooool

(0000l

Comment is hidden.

et e e et

L] g
Figure 4-149 Hiding Comments in Ladder Circuit
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® Operation using the tool bar

(@D Click the [Suppose un-displaying I/O comment] icon on the tool bar
(see Figure 4-150).

ITS USAGE

# [ 510% ] Ladder chart system 01-14 - [Idrl.ws¥i:NOO] _ O] xl1 I
-§o File(E) Edit{E) Display(y) Build(B) RunEditiR) Utliby(l) Window) Comment{C) HelpiH) -|E| Cllelng
DEE| SRR >3 VI HF - - GRARIE2R[SE > = 2| #ed 1iicon
Status IOﬁ]ine 'l Communication IAII Send vl hides
1 2 3 4 S ] i 4
T T | | | | | | | comments.
EBwoo  oooo1 —
Qimor - 1 x0oo
DNDZ _____ (ooool) — pPb——————m
%Egj T + Homor 4——— Comment is displayed.
[ ) J—
# [ S10¥ ] Ladder chart system 01-14 - [Idr1.wsvl:NOD] — |EI|1|
ga File(F) Edit{E) Displayi¥) BuildiE) RunEdit(R) Ukility(U)  Window(w) Comment{C) Help(H) 8| x|
DCEH 4 BRRX|3 PV PREY L QRARS T[S = o

JSTaTUS IOfﬂinE "ICQmmunicationIAllSEhd v|

He... | La... | Commer &

Bmon  oooo1

({00001

Comment is hidden.

2

Figure 4-150 Hiding Comments in Ladder Circuit via the Tool Bar
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|

(6) “Comment display size”

function

The “Comment display size” function switches the size of characters in displayed comments.

There are three kinds of character sizes: “Usually (16 characters),” “Usually (32 characters),”

and “Smallness (32 characters).” You can switch the character size by selecting the

“Comment display size”

function from the [Comment] menu in the main window

(see Figure 4-151). The default size is “Usually (16 characters).”

# [ 510¥ ] Ladder chart system 01-14 - [Idr1.wsvl:NOD] _1O| x|
ga File(Fy Edit(E) Display(y) Buld{E) RunEdifRy  Uilicy(U)  windowiW) | Comment(C)  Help(H) &1l
DS E| B 33y Vg = e MR
Open fileddl, .,
J Status IOﬁIine 'I Cammunication IAII Send 'l Save File(S)
1 I 9 Save file as(a)... [ I & | 7 | —
He. .. | La. .. | Commer * Display(D} 5
5| HOO 00001
NDJ. _____ Comment: display size - EECEEEEY NG e Taa=T o i |
D _____ 1 Z000 Display line comment  »  Usually {32 characters)L)
e {0001y p Small 32 ch f =
DND3 _____ i Motor mallness (32 charactersi(s)
[ (s —
[ (- J—
I (s —
ST A— 5 YYYYYYX>
Mywne  ____

Figure 4-151 Switching the Comment Character Size

Usually (16 characters):

Usually (32 characters):

Displays characters in the font size specified in the [Setup
environment] window, which is a ladder sheet utility function.
When there is no word break, up to 8 characters by 2 lines can be
displayed (although the maximum number of comment characters is
16).

The cell size is smaller than that of the display size “Usually (32
characters).”

Displays characters in the font size specified in the [Setup
environment] window, which is a ladder sheet utility function.
When there is no word break, up to 8 characters by 4 lines can be
displayed.

The cell size is larger than that of the display sizes “Smallness (32
characters)” and “Usually (16 characters).”

Smallness (32 characters): Displays characters of a size about 70% of the font size specified

in the [Setup environment] window, which is a ladder sheet utility
function.

When there is no word break, up to 11 characters by 3 lines can
be displayed (although the maximum number of comment
characters is 32).

The cell size is smaller than that of the display size “Usually (32
characters).”
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(7) Fonts
You can switch the display font for ladder circuits through settings made in the [Setup
environment] window, which is a ladder sheet utility function. However, be sure to use the
default setting of font (*). The default setting of font remains effective unless you change

the font setting in the [Setup environment] window. To revert to the default setting, click

the | Set a default font | button on the “Edit” tab in the [Setup environment] window (see
Figure 4-152).

Setup environment I

Display color  Edit |
— |F you edit, restart this applization.

MDD masimunm a0 _:l count [ 1-807]

Mo need restart.
Display First at sheet I = v|
magnifization [£): 100%

[ word break on comment]C):

Font for Circuit(E)... I Set az default font@]l
"PasteE]:

= Inzert " Owenwrite

] | Cancel | i | Help |

Figure 4-152 [Setup environment] Window

*)
Version of OS
Font name: Arial

Size: 9 points
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CAPPENDIXA SYSTEM FUNCTIONS )

This appendix lists all available system functions. For details on these functions, refer to the
“SOFTWARE MANUAL PROGRAMMING S10V LADDER CHART For Windows® (manual
number SVE-3-121).”

Table A-1 System Functions (1/4)

Classification Function Input format Functional outline
Arithmetic ADD ADD S+D — R Adds the values of S and D together and assigns the result to R.
instructions
SUB SUB S-D — R Subtracts the value of D from S and assigns the result to R.
INC INC S Adds one to the value of S and assigns the result to S.
DEC DEC S Subtracts one from the value of S and assigns the result to S.
MUL MUL SXD — R Multiplies the values of S and D together and assigns the result to R.
DIV DIV S/D — R Divides the value of S by that of D and assigns the quotient to R.
MOD MOD S%D — R Divides the value of S by that of D and assigns the remainder to R.
SCL SCL S:D1:D2 — | Multiplies the values of S and D1 together, divides the result by D2,
R and assigns the quotient to R.
Logical AND AND S:D — R ANDs the values of S and D together and assigns the result to R.
instructions
OR OR S:D—R ORs the values of S and D together and assigns the result to R.
EOR EOR S:D — R EORs the values of S and D together and assigns the result to R.
NOT NOT S — R Logically negates the value of S and assigns the result to R.
Comparison EQU EQU S:D — R If the value of S is equal to that of D, assigns the value 1 to R. If
instructions not, assigns the value 0 to R.
NEQ NEQ S:D — R If the value of S is not equal to that of D, assigns the value 1 to R.
If they are equal, assigns the value 0 to R.
GT GT S:D— R If S > D, assigns the value 1 to R. If S <D, assigns the value 0 to
R.
LT LT S:D — R If S <D, assigns the value 1 to R. If S > D, assigns the value 0 to
R.
GE GE S:D— R If S > D, assigns the value 1 to R.  If S <D, assigns the value 0 to
R.
LE LE S:D — R If S <D, assigns the value 1 to R.  If S > D, assigns the value 0 to
R.
TST TST S Tests S to determine which one of the three conditions P (positive),
N (negative), or Z (zero) it meets and sets its associated flag (P, N,
or 7).

The symbols “S” (source) and “D” (destination) above denote a register or a constant -- some

functions do not allow specification of constants. The symbol “R” (result) denotes a register.
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Table A-1 System Functions (2/4)
Classification Function Input format Functional outline
Transfer MOV MOV S — R Moves the value of S to R.
instructions -
MOM MOM S:N — R Moves as many values as N steps to R, starting from S.
INI INIT S:N—R Initializes as many locations as N steps with the value of S,
starting from R.
EXC EXC S:D Exchanges the values of S and D.
PSH PSH S — D Pushes the value of S to FIFO table D.
POP POP S — D Pops a value out of FIFO table S and assign the value to D.
AST AST S — R Assigns the address of S to R.
SCH SCH S:D:N — R Searches a sequence of as many locations as N steps for the value
of S, starting from address D, and stores the result in R.
PSHO PSHO S — D Pushes the S data to FIFO table D.
[Dedicated to S10/20. and S10mini- compatible FIFO]
POPO POPO S — D Pops data from FIFO table S and inserts it into D. [Dedicated to
S10/20 and S10mini- compatible FIFO]
Conversion BTF BTF S — R Converts the value of S in binary to floating-point format and
instructions assigns the result to R.
FTB FIB S — R Converts the value of S in floating-point format to binary and
assigns the result to R.
BTD BTD S — R Converts the value of S in binary to BCD format and assigns the
result to R.
DTB DTB S — R Converts the value of S in BCD format to binary and assigns the
result to R.
SEG SEG S — R Converts the value of S in binary to 7-segment format and assigns
the result to R.
ASP ASP S — R Converts the value of S in binary to ASCII format and assigns the
result to R in pack mode.
ASU ASU S — R Converts the value of S in binary to ASCII format and assigns the
result to R in unpack mode.
APB APB S — R Converts the value of S in packed ASCII format to binary and
assigns the result to R.
AUB AUB S — R Converts the value of S in unpacked ASCII format to binary and
assigns the result to R.
STD STD S — R Converts the word-value of S to long-word format and assigns the
result to R.
DTS DTS S — R Converts the long-word value of S to word format and assigns the
result to R.
ABS ABS S — R Finds an absolute value from the value of S and assigns the result
to R.
NEG NEG S — R Makes the value of S negative and assigns the result to R.
DCD DCD S — R Decodes the value of S and assigns the result to R.
ECD ECD S — R Encodes the value of S and assigns the result to R.

The symbols “S” (source) and “D” (destination) above denote a register or a constant -- some

functions do not allow specification of constants.

The symbol “R” (result) denotes a register.
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Table A-1 System Functions (3/4)
Classification Function Input format Functional outline
Shift instructions | LSR LSR S:N — R Logically shifts the content of S by N bits to the right and
assigns the result to R.
LSL LSL S:N — R Logically shifts the content of S by N bits to the left and assigns
the result to R.
ASR ASR S:N — R Arithmetically shifts the content of S by N bits to the right and
assigns the result to R.
ASL ASL S:N — R Arithmetically shifts the content of S by N bits to the left and
assigns the result to R.
Rotation ROR ROR S: N— R Rotates the content of S by N bits to the right and assigns the
instructions result to R.
ROL ROL S:N — R Rotates the content of S by N bits to the left and assigns the
result to R.
Function LIM LIM S:D1:D2 — R |Comparesthe value of S with boundary values D1 (upper) and
processing D2 (lower) and assigns the result (one of the D1 [if D1 < S], D2
instructions [if D2 > S], and S [if D2 < S < D1] values) to R.
BND BND S:D1:D2 — R |Compares the value of S with boundary values D1 and D2 and,
if the value is within the limits, assigns the value 0 to R.
ZON ZON S:D1:D2 — R [ Addsone of bias values D1 (if S > 0) or D2 (if S < 0) to the
value of S and assigns the result to R.  Alternatively, assigns
the value 0 (if S =0) to R.
SQR SQR S — R Finds a square root for the value of S and assigns the result to R.
SIN SIN S — R Converts the value (angle) of S to a sine value and assigns the
result to R.
COS COS S —R Converts the value (angle) of S to a cosine value and assigns the
result to R.
TAN TAN S — R Converts the value (angle) of S to a tangent value and assigns
the result to R.
ASIN ASIN S — R Converts the value (angle) of S to an arcsine value and assigns
the result to R.
ACOS ACOS S — R Converts the value (angle) of S to an arccosine value and
assigns the result to R.
ATAN ATAN S — R Converts the value (angle) of S to an arctangent value and
assigns the result to R.
EXP EXP S — R Calculates the exponential number raised to the power of the
value of S and assigns the result to R.
LOG LOG S — R Calculates the natural logarithm of the value of S and assigns
the result to R.
MAX MAX S:D — R Compares the values of S and D and assigns whichever value is
larger to R.
MIN MIN S:D — R Compares the values of S and D and assigns whichever value is

smaller to R.

The symbols “S” (source) and “D” (destination) above denote a register or a constant -- some

functions do not allow specification of constants.

The symbol “R” (result) denotes a register.
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Table A-1 System Functions (4/4)

Classification Function Input format Functional outline

'Special' XCLR XCLR Clears the X register area.

nstructions
YCLR YCLR Clears the Y register area.
GCLR GCLR Clears the G register area.
RCLR RCLR Clears the R register area.
KCLR KCLR Clears the K register area.
TCLR TCLR Clears the T register area.
UCLR UCLR Clears the U register area.
CCLR CCLR Clears the C register area.
VCLR VCLR Clears the V register area.
ECLR ECLR Clears the E register area.
FCLR FCLR Clears operation result flags.

Jump instructions | JT JT label If a given condition is true, jumps to a specified label.
IMP JMP label Unconditionally jumps to a specified label.
JSE JSE If a given condition is true, jumps to the end of the sequence.

The symbols “S” (source) and “D” (destination) above denote a register or a constant -- some

functions do not allow specification of constants. The symbol “R” (result) denotes a register.

A-5



APPENDIXES

CAPPENDIX B SYSTEM EXTENSION FUNCTIONS )

This appendix lists all available system extension functions. For details on these functions, refer

to the hardware manuals on the related optional modules. You should note that the system

extension functions do not allow the use of indices and indirect registers as their parameters.

Table B-1 System Extension Functions
Optional Function Input format Functional outline
module
J.NET JCMD JCMD S:N Service request function
(J.NET-INT) JRSP JRSP S:N Service confirmation function
JSND JSND S:N Data transmission function
JRCV JRCV S:N Data reception function
RS-232C SDO SDO S:N Transmission function (for use with channel No. 0)
SD1 SD1 S:N Transmission function (for use with channel No. 1)
SD2 SD2 S:N Transmission function (for use with channel No. 2)
SD3 SD3 S:N Transmission function (for use with channel No. 3)
RVO0 RVO S:N Reception function (for use with channel No. 0)
RV1 RV1 S:N Reception function (for use with channel No. 1)
RV2 RV2 S:N Reception function (for use with channel No. 2)
RV3 RV3 S:N Reception function (for use with channel No. 3)
FL.NET FLCM FLCM S Message request function (in main module)
FLCS FLCS S Message request function (in submodule)
(*1) SAT SAT 0 NX initialization function
ACP ACP M (*2) NX data transmission function
SATO SATO 0 Initialization arithmetic function of NX [old NX/Ladder
specification] (*4)
ACPO ACPO M (*2) Data transmission arithmetic function of NX [old
NX/Ladder specification] (*4)
(*3) TOP TOP S(N) TCP connection open (Client)
TPOP TPOP S (N) TCP connection open (Server)
TCLO TCLO S(N) TCP connection close
TRCV TRCV S (N) TCP receive
TSND TSND S (N) TCP send
UOP UoOP S (N) UDP open
UCLO UCLO S (N) UDP close
URCV URCV S(N) UDP receive
USND USND S (N) UDP send

The symbol “S” denotes a word-type register, “N” denotes an immediate value in the range
0x0000 to OxFFFF, and “M” denotes an immediate value in the range 100001 to 25559999.
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(*1) SAT and ACP are NX’s functions and require no dedicated optional modules.

For details on the NX instructions, refer to Section 2.5, “System Extension Arithmetic
Functions” in the “SOFTWARE MANUAL OPERATION NX/Tools-S10V For Windows®
(manual number SVE-3-137).” You can install the arithmetic functions by transferring the
system program referring to Subsection 4.4.1, “Cases where the system program has not
been transferred yet” in the “SOFTWARE MANUAL OPERATION NX/Tools-S10V For
Windows® (manual number SVE-3-137).”

(*2) For information on immediate values that can be set as parameters of the ACP function, refer
to the “SOFTWARE MANUAL OPERATION NX/Tools-S10V For Windows® (manual
number SVE-3-137).”

(*3) These are the system extension functions of Ethernet communication instructions.
Either the word-type resister (S) or the displayed value (N) is available. For details of
Ethernet communication instructions, refer to the “SOFTWARE MANUAL
PROGRAMMING S10V LADDER CHART For Windows® (manual number SVE-3-121).”
For details on installing Ethernet communication arithmetic functions, refer to Item (2),
“Setting Ethernet communication parameters” in Subsection 2.7.2, “Usage” in the
“SOFTWARE MANUAL PROGRAMMING S10V LADDER CHART For Windows®
(manual number SVE-3-121).”

(*4) Specifications for NX/Ladder-S10 whose Ver.-Rev. is earlier than 02-00.
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APPENDIX C F/D FUNCTION’S NEW OPERATION ON PCS NUMBERS
(VER-REV 01-26 OR LATER ONLY)

In S10V ladder chart systems of Ver-Rev 01-26 or later, the F/D function’s operation on PCs

numbers, or the ID numbers of programmable controllers, is revised as described below.

1. F/D function’s operation in S10V ladder chart system, Ver-Rev 01-25 or earlier
(before the revision)
In S10V ladder chart systems of Ver-Rev 01-25 or earlier, if the PCs number in a ladder program
file under overwrite-saving does not match the PCs number of an S10V controller whose ladder
program is being overwrite-saved to that file, the following is the case: the F/D function will
correct only the PCs number in the ladder program file’s data section to the same PCs number as
that of the S10V controller under overwrite-saving, but it will not correct the PCs number in that
file’s header section. For this reason, after the rewriting, if you send the overwrite-saved file to
the original S10V controller (destination) that is receiving that file, the receiving SI0V
controller’s PCs number will be automatically changed to the same PCs number as that in its

header section without any warning.
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<Example>
Assume that there are two S10V controllers, named @) and ®), in a user application system, as
shown below. In this system, if the user saves the ladder program used on controller @& to a
new file by using the F/D function, the same PCs number (= 100) will be written to both the
header section and data section of that file (D). Then, if the user overwrite-saves the ladder
program from controller B) with a different PCs number (= 200) (than the PCs number [= 100]
displayed on-screen [*1]) to that ladder program file, the resulting ladder program file will have
the PCs number in its data section updated with the PCs number of controller (B), resulting in a
difference in PCs number between the header section (= 100) and the data section (= 200) (©).
After the overwrite-saving, if the user sends the ladder program file to controller (& by using the
F/D function’s send command (*2), the PCs number (= 100) of destination controller & will be
automatically changed to the same PCs number as that (= 200) of controller (B) in the ladder
program file without any warning.
(*1) The PCs number displayed on-screen is the PCs number from the header section of the saved
ladder program file (D).
(*2) The F/D function’s send command can perform sending only to the S10V controller that has

the same PCs number as that in the header section of the file to be sent.

[Ladder program file]
(DBefore overwrite-saving by F/D function

Header PCsno. = 1004 = -~
S .
Data A - Controller (PCs no. = 100)
]
1
\ [PCsno. - 100}« - - - PS| LPU [OPT|OPT| (&)
v (S;iviri:g to new file
\ using F/D function)

(@ After overwrite-saving by F/D function

Header PCs no. — 100/« - - -

Data N F-- Controller (PCs no. =200)

K4

‘. |PCsno. =200{& - -

PS| LPU |OPT|OPT| (B)
\ (Overwrite-saving

\ by F/D function)
Automatically changed to this
Controller (PCs no. = 100 —{200})
(Sending by
F/D function) PS| LPU |OPTIOPT| (A)
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2. F/D function’s operation in S10V ladder chart system, Ver-Rev 01-26 or later
(after the revision)

2.1 Overwrite-Saving by F/D Function

In S10V ladder chart systems of Ver-Rev 01-26 or later, if the PCs number in the header section
of a ladder program file under overwrite-saving is different from the PCs number of an S10V
controller whose ladder program is being overwrite-saved to that file, the following is the case:
the F/D function will correct both of the PCs numbers in the ladder program file’s header section

and data section to the same PCs number as that of the S1I0V controller under overwrite-saving.

<Example>

Assume that, during overwrite-saving by the F/D function, the PCs number in the header section
of a ladder program file under overwrite-saving is found different from the PCs number of an
S10V controller whose ladder program is being overwrite-saved to that file. Then, the F/D
function will display a warning message as shown in Figure C-1, except when the PCs number in
that file’s header section is “9999”.

S10¥ Ladder i Xl

The PCs number at the overwrite file and the receive
PZs number is different.

The PCs number of the overwrite filelheader): 100
The receive PCs number V200

The PCs number of the overwrite filelheader) writes
that it clicks "OK" button and it changes{100 ko 200},

[ you overwrite kY

oK |

Figure C-1 A Warning Message Dialog Box Displayed during Overwrite-Saving
by F/D Function
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Clicking the button in the dialog box as shown above will force the F/D function to
correct the PCs number in the ladder program file’s header section to the same PCs number as
that of the S10V controller under overwrite-saving.

If the button is clicked instead of [OK] in the dialog box, the F/D function will abort
the requested overwrite-saving.

Before overwrite-saving
by F/D function
Header

PCs no. = 1004 - -5

* 1

B
Data Y r - - {Not matching
1

‘' |PCsno.=200|& - -+

After overwrite-saving

. This is automatically corrected
by F/D function - .? during overwrite-saving.
Header PCs no. 4 200}« - - -

1
s '

B
Data Y r--1 Matching
|
1

‘' |PCsno. =200 - -+
\ <:| PS| LPU [OPT|OPT]

(Overwrite-saving
by F/D function)

Controller (PCs no. =200)
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2.2 Sending by the F/D Function

In sending, the F/D function will display a warning message as shown in Figure C-2 if the PCs
number in the data section of the file under sending is different from that of the destination S10V
controller to which the file is being sent. Such message displaying is done so as not to

automatically change the non-matching PCs number of the destination without any warning.

<Example>
Assume that an attempt is made to send a file to the destination S10V controller and that the PCs
number in the data section of that file is found different from the PCs number of the destination.

Then, a warning message as shown in Figure C-2 will be displayed.

S10¥ Ladder x|

The PCs number of the destination writes thak
it clicks "ok" button From 200 to 100

and it changes,

Do wou Eransmik?

Figure C-2 A Warning Message Dialog Box Displayed during Sending by F/D Function

Clicking the button in the dialog box as shown above will force the F/D function to send
the file to the destination as usual and, at the same time, change the PCs number of the destination
to the same PCs number as that in the file’s data section.

If the button is clicked instead of [OK] in the dialog box, the F/D function will abort

the requested sending.

If the PCs number in the header section of the file under sending is found
different from the PCs number of the destination, an error message to that effect
will be displayed. In this case, no sending will be performed by the F/D function
(this is the case with every available Ver-Rev of the S10V ladder chart system).
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APPENDIXD HOW TO USE THE S10V DUPLICATED INDEX
REGISTER SEARCH TOOL

This appendix provides information on S10V Duplicated Index Register Search Tool (model S-
7895-CK), Ver-Rev 01-00 and on how to use it.

1. Background and Purpose of the Tool

In S10V ladder chart systems (model S-7895-02) of Ver-Rev 01-23 or earlier, when a ladder
program is built (by using one of the choices: all N coil compile, N coil compile, or run-time
editing), the following is often the case: some index registers of contacts (e.g., A-, B-, and edge
contacts) used with indexing are automatically duplicated erroneously at another such contact
used with no indexing in the same program line in which the original index register is used.
This common problem with Ver-Rev 01-23 or earlier has been solved in S10V ladder chart
systems of Ver-Rev 01-24 or later. However, such a problem will not be automatically
corrected even if the ladder program causing it is re-compiled using an S10V ladder chart system
of Ver-Rev 01-24 or later. The purpose of the S10V Duplicated Index Register Search Tool
(hereinafter simply called the ladder check tool) is to find out erroneous duplications of index

registers in possibly flawed ladder programs.

The ladder check tool should be used by those users who use contacts along with index registers
in a ladder program built by an S10V ladder chart system of Ver-Rev 01-23 or earlier. The tool
performs the following two things: 1) it searches every program line for more than one contact
used with the same index register, and 2) it displays the result of search indicating the locations of
those contacts, including the index register(s) erroneously duplicated by the compilation. By
referring to the displayed result, the user should check if each reported index register is an

erroneously duplicated one or not.

2. Limitations

® The ladder check tool does not support files with the “.vcm” file extension. To check VCM
files, take the following steps: 1) convert the VCM file into WSVL format and 2) check the
resulting WSVL file with the tool.

® Any N coil just drug-copied in the N coil window is placed in an editing state and is not
checkable by the tool. To check the file with the tool, close the file and then open it again.
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3. Installing the Tool

First, check if the operating system you are using on your PC is Microsoft® Windows® XP or
Microsoft® Windows® 2000, and also check if the S10V Base System (model S-7895-38) is
already installed in the PC. When the conditions are verified, just copy the “Lchktool” folder
from the Tool CD into the PC. Installing is then complete.

Copy “Lchktool”
folder.

—

Tool CD TE)
PC

Figure D-1 Installing the Ladder Check Tool

4. Starting the Tool

To start the ladder check tool, open the “Lchktool” folder that you have copied into your PC, and
double-click the “Ladchk.exe” file in that folder. The tool will then be started. In the initial
window displayed (Figure D-2), click the [Display] menu and, if they are not selected, select each
of the [Project], [Status-bar], and [Output] menu items (check marks appear in the menu) to

display the corresponding window panes and bar in the window.

itk [ 510% ] Search Tool for Duplication of Index Register ; =10l x|

File(E) | Display(¥) Help(H)

v Xroject(Ph

| v Fatus-bar(s)
v utputbo)

Check marks placed by item selection

I | I | 4
Figure D-2 The Ladder Check Tool’s Initial Window

A-14



APPENDIXES

5. Opening the Desired Ladder Program File

The ladder program file you want to check can be opened either by choosing [Open] from the
[File] menu in the initial window or use the short-cut key [Ctrl] + [O]. When you take either of
the actions, the window as shown below will appear. Choose the desired ladder program file in
the window. The type of file you can select is only WSVL. The rest of this appendix describes
the procedure for locating erroneous duplications of index registers in a ladder program. The
description is given using a sample program named “aaa.wsvl”, which is shown in Supplement 1,
“A Sample Program Causing the Problem in Question.”

2]

| & & ck E-

—Address

00000 - A10444E
1408000 - H0ETFE

: 14B0300 - 4BD3C2
@ Select this file. JAEFB00 - FAEFFFE
14ABOD0 - FAAAFFE
144DCOD - HAETFE

JAFF300 -J4FFEFE
f4B1300 - J4B1EFE

File name: |aaa.wsvl

——————
Files of type: IWS\.-'Lfile [Fwsl] =l Cancel |

® Click this button.

Comment offile

FPZs numhber - Qoon

FCs type : o010

Creating date :© 11-07-04 20:48
File size o 43 KByte

Figure D-3 Opening a Ladder Program File
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6. Displaying the [Search Tool for Duplication of Index Register] Window with the
Selected File
To display the [Search Tool for Duplication of Index Register] window along with the contents of

the selected file, either choose [Search Duplication of Index Register] from the [Search] menu in

the initial window or use the short-cut key [Ctrl] + [E].

The resulting [Search Tool for

Duplication of Index Register] window is displayed as shown below.

=lolx|
=13 x|

—
Meoilko. | Laddar...| Comment =

[Ejynon
[y o1
[0z
[(noz
(o
[(nos
[ nos
[Hmo7
[noa
[noa
[y moa
[(yroe

aoao

Select this item.

-

oooot)

(00002)

X001
(FWO0)

HO02
(FYWO00)

X005 HO0E
X004 Fwnon) (P00

— — — — |

(>

[100%f1, 10

Errors =0
All instructions count 276 7 102400

| | | | y

Figure D-4 [Search Tool for Duplication of Index Register] Window with the Selected File
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7. Carrying Out a Search
Click the | Search Start | button in the [Search Tool for Duplication of Index Register] window,

and then a search will be started in the selected file. When the search is ended, the “Search
Completed” message dialog box as shown below will appear along with the result of the search.
The search conditions used in the search are described in Supplement 2, “Search Conditions Used
by the Ladder Check Tool.”

Tk [ 510¥ ] Search Tool for Duplical - |EI|1|
-f\?:e File{E) Searchi{E) Displaw{td Wi _I- _IE ll
Search Duplication of Index Regster NME | anmgi._ | -
oo oo, 2
< Moo o0 1 3
(i L 1 [ O, | 4
Close | Search Start I M 9 5 =
= 0 s -
MeoilMo. | Ladder...] Comment - |
MO0 00002 : :
LTI — 1 1Y tats = X002 003
CyMoz il o0y (FW000) (FA000)
I J— & search Completed. : : I I :
I Lo e—
e
(AMNOE - 2 HO0G ®007
[mo7 e lom) (FW/000) CFATIO)
..... | ] | | 1
%Egg _____ | I 1 1 1
T —
(noe —- ~—
g 3 T T e T
I"T [T R | _|L| 4 | | »
. 4 [100%f1, 10 [ [rod
Errors =0
All instructions cojnt 276 # 102400
Press [F1] for display starfup procedure of the operat | [ [ \ [ v

\
(D Click this button. @ Searchresult (@ Click this button and proceed to the next step
(checking the reported registers one by one).

Figure D-5 Carrying Out a Search
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8. Checking the Reported Registers One-by-One
To check each of the reported index registers, double-click on the corresponding line in the
displayed search result. The cursor will then move to the corresponding location in the

displayed ladder chart, as shown below.

T2 [ 510¥ 1 Search Tool for Duplication of Index Register - [aaa.swsyl:NOO] - |EI|1|
-f\?:e File{E) Search{E) Displayit) Window(h) HelpiH) _I- _IE ll
Search Duplication of Index Regster | wno. | cir.. | Line | Row | Type | IndexReni... | -

Moo 0oL 1 2 A Fiwooo
| Moo 0oL 1 3 A Fiywooo |
&l oo A1 4 A Fywooo
Close | Search Start I Nﬁ oo 2 3 A P00 Ll
1

MeoilMo. | Ladder...| Comment -

Eynoo  ooooz

I o —— 1

gnoz (00001}

(noz

I Lo e—

[nos

(AMNOE - 2 %005 006 ®007

[(amo7 e (00002) X004 (RAD0D) FAD00) CFAD00)

I = — | | | l 11

LU _| I 1T

T —

(noe —- -] ~—
Gnos 3 e T T T T s
I"Tmnn ..... | hd 1| | »

. J = [poo=e i1, 30 [ [rod

| A
Errars =0
All instructions count 27 7 102400
Press [F1] For display startup pr-#edure of the operat | [ [ [ v
1
(D Double-click on this line as an example. @ Cursor moves to the corresponding

location in the chart.

Figure D-6 Checking the Reported Registers One-by-One
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Now, check if the reported index register in the selected line is an erroneously duplicated one or
not. Ifit is an erroneously duplicated one, mark it in a text file created beforehand from the

search result, as described in the next section. Repeat this for all the other reported registers.

T2 [ 510¥ 1 Search Tool for Duplication of Index Register - [aaa.swsyl:NOO] ;lglﬂ
5. File(F) Search(E) Displavi¥) Window(h) Help(H) == x]
Search Duplication of Index Regster L pre | ~iv [ jne | pow | Tune | ndevBon =]
[0 [ .| 2 A Rl
Moo o0 1 3 A ] Y Checrlt( ZaCh
Moo oo 1 4 A Fwann reporte
Close |[ search star | NOO DO 2 2 A FW0O0T A register.
1 [ 2 [ 3 | s | s A <
NcniIND.| Ladder...| Comment ~
MO0 00002
I o —— 1 XOo1 ®002 X003 \
I —— (aooo1) oo (Fwi00) (P00 (F000)
1 1 1 1 1 1
N0z _| 1 I 1 1 11
I I p—
[mos
[anN0E - 9 HOos W0 ®O07
[(gno7 (00002 ®0oo (P00 ) (PO ) (F001 )
..... ] | ] | | |
%Egg _____ _| 1 I 1 1 1 |/
[(gmoa
[gnoE ~—
Cnoc _JIe o T e e >
I"T [Tl I _I_I L | | 3
: | c [100%f1, 10 [ [rod
Errors =0
All instructions count 276 7 102400
Press [F1] For display starbup procedure of the operat | [ [ [ 4

Figure D-7 Checking the Reported Registers One-by-One
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9. Outputting the Search Result in CSV Format and Marking the Erroneous
Duplication(s)

To output the displayed search result in CSV (comma-separated values) format, either choose

[CSV Output] - [Search Duplication of Index Register] from the [File] menu, as shown below, or

use the short-cut key [Ctrl] + [R].

T2 [ 510¥ 1 Search Tool for Duplication of Index Register - [aaa.swsyl:NOO] ;lglﬂ

54 File{F) Search(E) Display(¥) ‘Window(W) Help(H) ;[illl
T COpenfile(o)... Ctri+o
Close file(C)

Print(Py Cte+P b
Print preview(y) 3
Setup page layoutill). ..

Setup printer(R)... 00001y (P00 IR n)]
3 Qukput Se ) | | | |

1 aaa.wsvl
2 \Hitachits10¥iLDCYaaa, wsyl

X005 HO0E X007
X004 Fwnon) (P00 (Fw000)

application termination(x) [ooo0z2y

Frrrrrrrrel

T

[(gnog

|
[ymos
B - 3 §3<><><><><:
[ANOE (D Choose this item.

B @ Save the result under a unique file name
LR —— I (e.g., “bbb.csv”).

[100%f1, 10 [rod

Errors =0
All instructions count 276 7 102400

Output the CSW List of Saarch For Duplication of Indes: | [ [ | A

Figure D-8 Outputting the Search Result in CSV Format
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A CSV file will then be created under the specified file name. Open the created CSV file by
using Memo Pad or the like and mark the erroneously duplicated register(s) in the file, as shown

in an example below (each “NG” is such a marking).

& bbb.csv - Notepad =101 x|
File Edit Format Help

PCsHNO = 0000 0s5Type = 0010 =]
————— DupTication of Index Register List -----

Mno., <Circuit, Line, Row, Type, IndexRegisger

mMOoQ, QQool, 1, 2, A, Fwoo

NOO, Q0001 1, 3, A, rwooo] NG Markings
mMOQ, QQo0l, 1, 4, A, Fwoo

MOQ, QQQQ2, 2, 2, A, FwOOL

OO, 00002, 2, 3, A, FwoOl| NG

mMOQ, 00002, 2, 4, A, FwOOl

< AW

Figure D-9 User-Made Markings in the CSV File
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10. Exiting the Tool
When a check of the ladder program is completed, you can exit the ladder check tool by taking
either of the following actions: 1) click the button in the upper right corner of the [[S10V]
Search Tool for Duplication of Index Register] window or 2) choose [Application termination]

from the [File] menu.

T2 [ 510¥ 1 Search Tool for Duplication of Index Register - [aaa.swsy:NOD]
-f\?:e File{E) Search(E) Display(d) Window(w) HelpiH)

=15

-

Search Duplication of Index Regster [ wpo, | cir... | Line | Row | Type | IndexReni..
Moo 00 1 2 A Fwioon
Moo o001 3 A Fwioon
Moo 00 1 4 A Fwioon
Close || search star | NOO DD 2 2 A FWDOO =l
1 2 3 n s | -
MeoilMo. | Ladder...| Comment - —
Eynoo  oonoz =
I o —— 1 ¥O01 ®002 X003
I — (oooo1) X000 (Fwiood) (F000) (P00
l | 1 | 1 1 1
%mgi """ — | 1 1 11 1 I
[mos
[AN0E - 9 HOos OO WO07
gm0z (00002 X004 (RevOo0) (FWO00) (P00
..... | ] | | | ] |
%:gg _____ _| I 11 11 1 T
[(gmoa
[gnoE ~—
Cnoc Al T T T e o
I"T [Tl B _I_I 1 | | 3
: | c [100% [(1,1) | [Noo
Errors =0
All instructions count 276 7 102400
Press [F1] For display starkup procedure of the operat | [ [ | 5

Figure D-10

Exiting the Ladder Check Tool
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11. Correcting the Ladder Program with the S10V Ladder Chart System

The ladder program in which the erroneously duplicated register(s) are found needs to be
corrected by using S10V ladder chart system (model S-7895-02), Ver-Rev 01-27 or later. To
accomplish this, open the ladder program file you have checked, and delete the erroneously
duplicated register(s) marked in Section 9 from the program. When the correction is completed,
recompile the program by using the [All N Coil Compile] option in the [Build] pull-down menu.

& bbh.csv - Notepad .";§:=.-.j: B ] 4
File Edit Faormat Help
PCsMD = 0000 0sType = 0010 |
————— puplication of Index Register List ----—-
Mno., Circuit, Line, Row, Type, IndexRegisger
MO0, 00007 1 2o A, Ewing
| | woo, ooool, 1, 3, A, Fwooo NG |
MU, T, 1, 4, A, FwUul
MO0, 00007 2, EwOo
| | woo, ooooz, 2, 3, A, Fwi0l NG|
Fo0,  oo00Z, 2, 4, &, FwWOOl
4 H
aaa.wsvl
000013
000023
(D Make sure of the
location of each
erroneous duplication.
@ Correct the ladder program; i.e.,
delete the erroneously duplicated
aaa.wsvl index register(s).
[ 5 |
xon
aoonty oo
noos
00002} (FH001)
[ T T e

@ Recompile the program by using [All N Coil Compile].

Figure D-11 Correcting the Ladder Program
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12. Saving the Corrected Program and Checking Its Operation

The corrected ladder program needs to be saved to the file. To achieve this, take either of the
actions: choose [Save file] from the [File] menu in the [[S10V] Search Tool for Duplication of
Index Register] window or use the short-cut key [Ctrl] + [S]. Then, send the program to the

S10V controller and check its operation.

13. Uninstalling the Tool
You can uninstall the ladder check tool if you want to. To uninstall it, just delete from your

computer the “Lchktool” folder that you copied as described in Section 3. The deletion can be

done using the Explorer or a similar application.
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Supplement 1. A Sample Program Causing the Problem in Question
As a sample program, create a ladder program as shown below by using S10V ladder chart
system, Ver-Rev 01-23 or earlier and save it under the file name “aaa.wsvl”.

# [ 510V ] Ladder chart system 01-33 - [6 mode Ladder2:N00]

~loix]

ge File{FY Edit(E) Display(y) Build(E) RunEditiR) Utiityill) window(Ww) Comment(C) Help{H) - ﬁ'ﬂ
DEH $REX 2% Y T2 0G| Q@S2 SE|r o =ik
StatusIOfﬂine ~| Communication |4l Send T |

e — 1 | 2 | 2 | &« | s [ & [ 7 [ s 9 10
MNeoilMo, | Ladde =

Enoo o000z

(ISRl 1

woo1
Guoz 000 RAnOoY A2 o

S — |

2 Xoos
[amo7 004 Ranony FOOS gpainmd )

Qe — |

S| (> >

Qo el o

100% [{1,1) |noo

Errors =0

Press [F1] For Help [oFfiine |Editing [Connect Type : Ethernst [192.192.192.1 v

Figure D-12 A Sample Program Created Using S10V Ladder Chart System,
Ver-Rev 01-23 or Earlier

Then, start compiling the created program by choosing [All N Coil Compile] from the [Build]
pull-down menu. The compilation will proceed normally to the end without any error reported.

However, when you open the resulting program in the window, erroneously duplicated index
registers appear as shown below.

1 [ 21 8 4|

1 noai ooz
WINTINAR] H000 crwoooy ( (Fwoo0)
2 x003 X006
W] H004  crwonty [ CFwontd
A

2 e e e

LAl
(FWoo0)

%007
(FWoo1)

Erroneously duplicated index
registers

Figure D-13 A Result of Using [All N Coil Compile] in S10V Ladder Chart System,
Ver-Rev 01-23 or Earlier
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Supplement 2. Search Conditions Used by the Ladder Check Tool
The ladder check tool uses the two conditions listed below when searching a ladder program. It

finds out only the index registers that meet the conditions.

Condition 1: The index register is used along with a contact (an A-, B-, rising-edge, or a falling-
edge contact).

Condition 2: The index register used with a contact is duplicated at another such contact in the
same program line. (Note that two or more consecutive program lines each ending
with the continuation sign “ )X * are parts of a single large program line ending with

other than the continuation sign.)
Shown below are examples of ladder programs meeting the above two conditions.

Example 1: A circuit consisting of only one serial path:
12 [ 8 |4 | 5 | 68 | 7 [ 8 | 9 [ 10 [ 11 | 12

1 booonny | w000 | Gousony cowoooy  Camaoo) Th ROD
awoon awoonn a0 ese registers meet
— L I the above conditions. O

Example 2: A circuit partially consisting of parallel paths:
1 [ 2 [ 3 [ & [ 5 [ 6 [ 7 [ 8 [ 9 [ 10 11 [ 12

T koooory | sooo  woor sene s R500
I
11

9 oo7 ooz waoa *r\ These registers meet
(Fwoot) (FWoO1)  CFYo0t) L.
Sy - — — the above conditions.

Example 3: A circuit drawn in a single large program line (continued using only one

instance of the continuation sign):
1 | 2 | 3 | 4 [ 5 [ 8 | 7 [ & [ 9 [ 1w ] 11 [ 12

=001 R00A
T foooan) W00 crwogpy  WODZ DD X004 KOOE NODE X007 (F222)
L 1 | ] 1

I LI | 1

2 X00E .
tFuz22) e These registers meet
[E— .
* — the above conditions. 0
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