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Introduction

- Please be sure to read and understand Precautions and Introductions in CX-Simulator Operation Manual and
CX-Programmer Operation Manual before using the product.

- This guide describes the basic operation procedure of CX-Simulator. Refer to the Help or the Operation Manual of
the PDF file for detailed descriptions.

- Acrobat Reader 5.0 or later is required to read the PDF files.

- You can display the PDF files from the [Start] menu on your desktop after installing the CX-Simulator.

- The screen views used in this guide may be different from the actual view, and be subject to change without notice.

- The product names, service names, function names, and logos described in this guide are trademarks or
registered trademarks of their respective companies.

- The symbols (R) and TM are not marked with trademarks and registered trademarks in this guide respectively

- The product names of the other companies may be abbreviated in this guide.
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Chapter 1 Overview of CX-Simulator



Overview of CX-Simulator

CX-Simulator enables you to realize SYSMAC CS/CJ series CPU Units in your computer as a virtual
PLC and operate (simulate) it equally as actual CPU Units. Combination use of CX-Simulator and
CX-Programmer enables you to verify ladder program operation and cycle time in advance on a PC
without an actual PLC.

Moreover, various debug functions of CX-Simulator make it possible to debug ladders, which used to

be impossible by using an actual PLC only.

Relationship between CX-Simulator and CX-Programmer

Before Installation

CX-Simulator creates a virtual PLC on a virtual network in your PC. If you use the “Work Online
Simulator” function of CX-Programmer Ver.3.0 or greater versions, CX-Simulator automatically starts
up a virtual PLC of the current project’s device type to open connection between CX-Programmer and

the virtual PLC.

There are two setup types in CX-Simulator V1.3, but choose “1. For online with CX-Programmer” if
CX-Programmer has already been installed in your computer.
CX-Simulator is automatically installed in the directory where CX-Programmer is installed.

InstallShield Wizard
Setup Type

Chooze the setup tupe that best suits your needs.

Click the type of Setup you prefer.

£~ Deszcription

2 For onling with FinzGateway Applications Generally zelect thiz type.
Cx-Programmer should be
installed,

C-Programmer 3.0 or later can
be connected with Cx-Simulator
from the CX-Programmer menu.

| Fretal Ehield

< Back | Mest = I Cancel

Choose “2. For online with FinsGateway Applications” if you want to use a virtual PLC for the debug of

an application using the FinsGateway network.



Major Characteristics of CX-Simulator

Program execution, monitoring, debug without actual PLC
Monitoring of programs and 10 memory present values is enabled. Moreover, normal debugs such as
force on/off, differential monitoring, data trace and online edit are enabled from CX-Programmer. Also,

any cyclic task can be started/stopped and interrupt tasks can be started in simulation.

Cycle time check without actual PLC
It is possible to check estimated cycle time (current, minimum, maximum, and mean values, servicing

time *1) when the program is executed in an actual PLC in advance.

Program execution per step or scan, I/O brake condition settings
Debugs that cannot be realized in actual PLCs are provided.
e  Step Run: Executes a program per instruction
e Scan Run: Executes a program per scan (cycle)
e |/O Break Condition Settings: Aborts execution when the conditions set in I/O memory are
satisfied.

e Designation of the start and break points

Debugs in connection with display devices and serial communications devices *1
Regarding the serial communications port of a PC as the communications port of a PLC, it is possible
to debug a program in combination with display devices or serial communications devices (barcode

reader, ID sensor, etc.).

Display of the send messages of serial communications and network
communications *1

It is possible to check the send messages issued by TXD instruction (communications port output),
SEND instruction (network send), and CMND instruction (command send). It is useful for the debugs

of serial communications and network communications.

*1: You need to start CX-Simulator from the Windows [Start] menu and set a virtual PLC. See

Chapter 5 and the CX-Simulator Operation Manual for the detailed operations.






Chapter 2 Creation of Sample Program

This chapter explains basic functions such as programming and comment entry of a simple
ladder by using CX-Programmer.

Here, a sample program “a program of car entry control by opening/closing shutters” is
created as an example. This program is used to explain how to use the debug functions of
CX-Simulator, which are mentioned after Chapter 3.



Windows task bar
[Start]
I
[All Programs
(Programs)]

I
[OMRON]

I
[CX-One]

I
[CX-Programmer]

I
[CX-Programmer]

Or double-click the
CX-Programmer icon.

2-1 Starting CX-Programmer

Start CX-Programmer from the [Start] button in the Windows task bar.

& Internet Explorer % Mu Dornments

@ Outlook Expre % Activate Windows
@y Set Program Access and Defaults

" M P software Updates
@ windows Media &2 ‘Windows Catalog
3 Windows Messe & windows Update

3 I?E) C¥-Programmer Help
@ Face Plate Auto-Buider for NS » File: Conwversion Ltilicy

@ Introduction Guide Library (3 r::] Release Motes

) Tour windows @ Accessoties

@ Games
. 1
@ Startup

g Internet Explarer
WY sk

@ COutlook Express

‘_‘ Remate Assistance
@ ‘Windows Media Player
3 ‘Windows Messenger
All Programs § Windows Mavie Maker

B Files and Settin

) SwitchBos: Utilicy
ﬁ Cx-0ne Auto Update
d [£] Release Nates

Log OFf m Turn Off Computer

|#istart & @

COHDOL |

The initial screen of CX-Programmer shows up.

Ele Miew PLC Toolz Help

s N e e

e lazEalnesRCEDE

Al EEE A e

| %2 % &7 %51 [z

16
=

For Help, press F1




Click the left
mouse button.

Dl = = = = x = (DR EEEEE R e[S i e

NS

Click the left
mouse button.

==

ERTE (D). EEEEERE

2-2 New Project Opening and Device Type Settings

Fil= “iews PLC Toolz Help

Click the toolbar button [New] in CX-Programmer.
Set the device type to “CS1H” and the CPU type to “CPUB3” in this example.

=
1o

The PLC type is set.
In this example, set
“CS1H”.

NS

R4 RLCEECTIPRE,

Change PLC

Device Name
|MewPLC1

— Device Type

[EST | cetio |

— MNehwark Type

[ Taolbus =] setings. |

— Commett

QK. I Cancel

The CPU type is set.
In this example, set
“CPU63”.

Here is the end of the
setting.

Now CX-Programmer
is ready for the
connection with
CX-Simulator.

General |

— Total Program Area Size

|2DK [Step] j [ Fead Only

— Expanszion Memorny

I Hone j 7| Eead il

— File Memom

I Hone j [~ Fead Only

r— Timer / Clock
[+ | ristalled

I ake Default |

Click the left mouse button on the
“Settings” button to show the
[Device Type Settings] dialog.

Device Type Settings [C51H] x|

Click the left mouse button on
the spin control button =
and select a CPU type.

Click OK to decide the

o |

selected device type.




2-3 Creating Sample Program

The following is coding of a simple ladder program by using CX-Programmer.
This is a sample program of controlling car entry in a shed by opening/closing shutters.
When a car approaches, the shutters automatically open; and in two seconds after the

car passes the gate, the shutters close.

Upper limit SW (000001)

(000500)
Reverse rotation motor
(000501)

Arrival detection sensor (000000)

Operation Flow

(1) When a car enters, the arrival detection sensor (000000) is turned on.

(2) The normal rotation motor (000500) of the shutters is turned on.

(3) The shutters reach the upper limit in three seconds, the upper limit SW (000001) is
turned on, and the shutters open.

(4) When the car passes the gate, the arrival detection sensor (000000) is turned off.

(5) In two seconds, the reverse rotation motor (000501) is turned on.

(6) In three seconds, the shutters reach the lower limit, the lower limit SW (000002) is

turned on, and the shutters close.

See CX-Programmer Introduction Guide and the CX-Programmer Operation

Manual for the detailed entry method of a ladder program.




Shutter elevating
processing

Completed Sample Program

The program is modularized in two sections “Shutter elevating processing” and “Entries

count processing” by the section function of CX-Programmer V2 or grater versions.

Since processing is simplified in the below program, it's different from the actual

program.
e Sample - CX-Programmer - [NewPLC1.NewPrografgl . Shutter_Elevating_Processing [Diagram]]
|E] File Edit Yiew Insert PLC Program Toolz indow rnioe o ||5'|1|
DEH|SR[$BR (2 ant|ee 6588 L1 |[LAR(DEDE |4 w2
A EEE E RN R
EREEENEETEE] A
=l |0 i [Program Hame : NevaProgeam1] =
E% MewProjsct —
—. B0 MewPLC1[CSTH] Offine [Section Name : Shrtter_Elevating Processing]
= Symbols
T 10 Table 000 oot
| |1 {_+—— Car Entering Flag
Car drrieal De..| Car Entey End ...
0.0
| Car Entering F...
el T i r'nuan'rnr'Pminn N ! W.on 001 {
= : 4 | 11 {_+—— Hormal Rotation ot
Car Entering F... | Upper Limit 5T
500 o
Hovrnal Rotati..
2 0nn
Car frrreal De... Jet
Timer Courting
it
3 W0z
10 | _
Timer Comiting Timer
Reverse Rotation Mo
Tirner anber
Setvahe
4 To000 002 1
12— | {1 {_——— Reverse Botation Mo
Reverse Rotati... | Lower Limit ST
501
—

Project /

[«

For Help, press F1

[ [MewPLC1 [Net:0,Node:0) - Offline

[rung 5[0, 0) - 1003

ol
7

Entries count
processing

a1 Entiies_Count_Processing [Diagram]

File Edit “iew Inset FLC Program Tooks ‘Window Hsin _I_I- <] 5'
DedeR a2 ntn(ee|lczas[i kiR EcEE]swe s
sEEE[TRrrrw —ooq |[B]S
CRERS 6= EE| S
S EN T 20 [Brogeam Name : HewPrograml] -
EI% NewProject
=-EB NewPLC1[CSTH] Offine [Section Narme : Entries_Count_Processing]
-5 Symbols
WD.IDD
Cat Entering .. 435 || BCD horement
jll] Corpleted Evitries
Tlord (hed)
1
22 END{01 End
2
Jl | HfE—......... : -
Froject £ |i1] v
7

For Help. press F1

[ [NewPLC1[MNet:0,Node:0) - Offine

[rung 2 (0, 07 - 1003




T Sample - CX-Programmer - [MewPLC1.MewProgra

1.Entriez_Count_Processing [Diagrain]] O] x|

@ File Edit View Inzert PLC Program Tool: indow Help _Iﬂlil
NEH|SR (bR (o ANk |[0388 L1 | CTED|L W % |
A EEE R A e T
[ERemEs s 2rEE
SN Peogram Name: NewProgeam R
E%NewProiect 20 B =t e ]
=82 NewPLC1[CS1H] Offine [Section Hame  Entries_Count_Processing]
24 Symbols
10 Table W
EarEmLtl'ing . ++BEH) || BCD Increment
juli] Carripleted Ertrias
Toed (bed)
22l END(0G_}{ End
Project /£ | «] | _bl_l
Far Help, press F1 [ |HewPLCA Net:0,Node:0) - Offline [ [rung 2 {0, 0) - 100% l;
2-4 Saving Program
Save the created program.
Here, save the program as “sample”.
"N R RN Save CX-Programmer File

Save in: I @' My Documents

Hel g sll=E

Or select [File] |
[Save as] from the
menu.

NS

File name:

Save as vpe: IEX-F'r:::grammer Project Files [*.cxp) j Cancel |

IS ample | Save I

v

Save The program is saved.

This sample program is used in the following operations to explain CX-Simulator.

Keep CX-Programmer open.




Chapter 3
Executing Program by CX-Simulator

This chapter explains how to operate CX-Programmer functions such as program transfer, PLC
mode change, cycle time check, and ladder program monitoring, when CX-Programmer is connected
to a CX-Simulator virtual PLC.

In addition, you can use CX-Programmer when connecting to a virtual PLC by the exactly same
operation as when connecting to an actual PLC. For detailed operations, see the operation manual
of CX-Programmer.



3-1 Connection of CX-Simulator Virtual PLC and CX-Programmer

Connect CX-Programmer with a CX-Simulator virtual PLC.

The sample program created in Chapter 2 is used for the explanation here.

Starting CX-Programmer

Click the [Open] button from the toolbar of CX-Programmer.

CX-Programmer
File “i=wy PLC Toolz Help

Illlllllﬂﬁ@‘]|§&|¥aﬁ|f.—?..g:|ﬁ'?.;}?.&

=
1o

ewazEallegDEDE
ke SEBEE rrrw il — ook |[[E]e 2% %] e
=SS P Es

Ny

Select the sample program created in Chapter 2.

Open CX-Programmer Project

Look j: IﬁMy Docurmients j gl
Select “Sample”. = = = = u[E]

File name: |S ample.cxp Dpen

Files of type: |D<-F'rogrammer Project Files [*.cxp) j Cancel |
Open 2

i o 5
[P Ele Edt Vi rograr el
DedERtre(oc[nss 2R |[ce8n (s |eiREEER]L L[5 ]
s waeEBElElr e | — oo [[[5E]S e)]=1=5m15 |
DERRE @ =E 1| i
[0 g peogeam Moo HesProgean] =
=458 NewProject
BB NewPLCT[CSTH] Offine [Section Hame: Shetter_Elevating,Brocessing]
-4 Symbals
g7 10 Table 000 wont WO
Sellings — 1 Car Entering Flag
< Memary Car Arrival De...| Car Entey End
-G NewProgram1 (00) WO
@
Car Entermg F.
g 0t 50
1 I 11 »—— Normal Rotation Mok
Can Entenng ., | Usper Limit $11
500
Hormal Botati
2 000
8 t
Car Arrival D, SET set
The sample program ] e
Bit
is loaded o e
- 10—
Trmer. Eﬂ‘\mlmg TH Timer
0000 Reverse Rotation Mo
Tier e
w0 Setuahe
4 To000 o2 501
12— | 1 O Rawense Rataton Moy
Reverse Rotati.. | Lower Limit $TJ
501
- 5
I Proiect /T (4 | 5
For Help press F1 T [NewPLET Nek0 Hade ) - ffine I |rung 5 0, 0) - 100% 7




Or select [PLC] |
[Work Online
Simulator] from the
menu.

NS

The background
color of Ladder
Window changes to
gray and online
connection is
established.

3-2 Program Transfer to Virtual PLC
Click the [Work Online Simulator] button.

‘m Sample - CX-Programmer - [NewPLC1.NewProgram1.Shutter_Elevating_Processing [Diagiam]]

NS

[[A File Edit Wiew Inset PLC Program Tools ‘indow Help ETES)
. EEEEEEE NGRS EE W8 L e EeEe] e
1 3
[[= & Sz el v aew | —o 28 1=l @ % % 50 5
]]FF@@:\@EB@IM |
s o [ [Fesaesm HameHesstogeami] -
E-5 NewProject =
=82 NewPLCI[CSH] Offiine [Section Name : Shuttes_Elevating_Processing]
-5 Symbols
@) 10 Table wont W
Settings t {O—— CarEntering Flag
@ Memoy Car Ertey End
=58 NewProgiam (00)
2 Symbols —
Car Entering E
B Shutter_Elevating_Processing
-Eg Entiies_Count_Processin 1 L e P
> Count | 9 1 t i Hormal Retation Mot |
Ca Entering .. | Upper Limit W
500
Hormnd Rotati
2 000
1t
Car dsrrvl D SET Set
WOl || Timer Courting
Bit
3 T
wj— |
Timer Counting M Tier
] Reverse Rotation Mo
Timer murher
I\ Preject T [ _.rl
H[Conping. =
2| NewPLCT/NewProgram?
[WARNING: Duplicated output - SET W02 at ung 2 (5, 1)
[WARNING: Duplicated output - RSET W0.02 at nang 5 (6. 2)
NewProgram1 - 0 errors, 2 warnings. ~
T[T T, Campite A Find Repart jy Transfer /- K 90|
For Help. press F1 [ [NewPLET (et 0.Node:0) - Dffine nung 010.0) -100% Iz
M S ample - CX-Programmer - [NewPLC1.NewProgram.Shutter_Elevating_Processing [Diagraml] [ 9]
[P Fie Edi View lwet FLC Progiam Look \indow Help ETE|
DEE|SR (s m@ac auR2R||2sB8a L1 LR |TTEE 5w
aaQ ifsEBEkirwiew | —oza||2]sn|s%5 5
CARRS $2EEE 8
A [u o Jf Erosem Neme: =
(=52 NewProject
£ 3 NewPLL1[CSTH] Stop/Program Mode [Section Hame : Stttee_Elevating Processing]
153 Symbols
10 Table: . wom W00
Settings H f —{t Car Entering Flag
Memon card  Car el Do “Can Erey End
Erorlog G
1) PLE Dok Car Ertering ..
L Memory
5 NewProgram? (00] E I iy oy
= A | 11 (O—— Normal Rotation Mat
=3 Symbols Car Entering F.. | Upper Limit $10
EP Shutter_Elewating_Processing 500
~-F3 Entries_Count_Processing 4
Horin] Kot
2 ]
8 —ll
Car Arrval De: SET Set
W02 || Timer Cowting
Bit
3 W0
10 } )
Timer Camting Tt Timer
0 Reverse Rotation Mo
Timer e
I Project /7 k] | = - _>|_I
x
3
TAIATEIET, Cornpile £ Find Repart  Transter 7 R
For Help. pressF1 [ [NewPLC1[Net0O Node:] - Stop/Frogiam Mode | iung 0(0.0) -100% I

Now a CX-Simulator virtual PLC and CX-Programmer have been connected.

The Simulator Online function automatically shows the
Transfer dialog after this and enables you to transfer the
ladder program to the virtual PLC; however, you can change it
to the setting of connection only in the option settings of
CX-Programmer.



NS

an G ample - CX-Programmer - [NewPLC1_NewProgram_Shulter_Elevating_Processing [Diagram]] S [
[P Fie Edt View lnset PLC Progism Took Mindow Help =8|
DEH Sk[smaoc (atnzRr|csg8a|rn|nrid|22EE |5 w|s s
a & Q [EEkEEE A wirw | — oo 8 [[|2] S )% 5 5 6
. . DERRE #2EPEE 8
The Transfer dialog is — D =
o cwPrope
automatical Iy 58 NQEV‘)PLE][ES]H]SKUD/PWQIGM Mode [Seeton e Stes,_Bleaing_Froeessg]
displayed H 4 f;r;:; Download Options W0 st
. 5 ar Entering Flag
lerlvlw:?jcavd PLC: MewPLC1
[ Enorlog
;. PLE Clock Inciude: =5
. . : - = |Progient
If CX-Simulator is 58 Mo T, S
H =4 Symbols g7 10 table ormal ion
1 nsta I Ied th ro ug h -G Shulter_Elevaling_Piocessing 4 Symbols
cx o V 2 1 13 Entries_Count_Processing : % gfﬂ';:"a?zidex
-one ver<.1 or b
- 8
higher, programs are Rl
) inee Connting
automatically | -
3
transferred. e || e
[T 0000 || Reverse Rotation o
H Timee nurber
I\ Project/ k] | - e _>|;I

NS

%
>

T[RRI, Compile 4 Find epor i Transter /-

sl v

For Help, press F1 [ [NewPLC1 {Met Nade: 0 - Stop/Frogram Mode [ [rung 0D, 0) - 100%

Iz

]

Download Options B

s ne e i s e e e e e E '
|hiclude: ] |
[w] %3z

Program[z)

b |
CI7T 10 table

=3 Symbols
Comrments

“ ] (O Program index

¥ | [Elean program memen.

Ny

Download Ed

Pragram Daownload ta PLC MewPLCT

Byte 175 of 175

Download successful




(Run: Monitor mode)

(Stop: Program mode)

Click the right mouse
button on [NewPLC1]
and select [Operating
Mode].

Or
Select [PLC] |
[Operating Mode] from
the menu.

3-3 Operating Mode Change of Virtual PLC

You can change the operating mode of a virtual PLC from the [CX-Simulator Debug

Console] screen or CX-Programmer.

Operation from CX-Simulator Debug Console Tool

To start running a program (Monitor mode)

Y C%-Simulator Debug Conzole - 5818 W= E

To stop running a program (Program mode)

P T

@ CX-Simulator Debug Console : 1)

O e 1 3> | 0 2| 12| DD ]

The number shown in the title bar of Debug Console Tool indicates the count number of

the present cycle in the virtual PLC.

Operation in CX-Programmer

= Sample - CX-Programmer - [NewPLC1.NewPrograml1_Shutter_Elevating_Processing [Diagram]]
IE File Edit WYiew Insert PLC Program Tools ‘'window Help

S EEECEIRE TR e e B e e

DEH SR B2 (%2R |[4a8% 01 IR BTES L« |ad|

0 0 [Program Hame : NewProgram1] N
= % MewProject
B- 4PLCTICS [§ection Marne | Satter Elevating_Processing]
[Ehanme.
Irsert Bragram T0.00
g {O—— Car Entering Flag
temary card & ok Orfine d..
Ermror log @WD[K Online Simulator
PLC Clock
- Mooy m 2 Progam | o
= & i e A
= @ NewProgram? [00] wonen Monitoring ety 0 Hormel Rotatian Mot

= Symbols
B Shutter_Elevating_Process
P Entries_Count_Processing  [£% Compile &ll PLE Programs

Lutomatic Al oeation:

# Validate SymbolsfALL)

\WARNING: Duplicated output - SET W0L0; v Hllow Docking
WARMIMG: Duplicated output - RSET W0, Hide

Transfer 4 SET et
oo (B0 W02 Timer Counting
Copy M CX-Simulator Debug Co o = %] _|;|
Project
TREEE] gais ) L TS T P s ey
[ Compiling.. Dzt g
2| MewPLC MewPragram1 J

NewPLC1 - 0 erors, 2 wamings. Float In Main Window
[ AT ETF Compile A Find Repart i Tt |Iﬂ_| B
= = = Propertie:
Switches the PLC into monitor mode - - p/Progiam Mode [SYNT [rung 0[0, 07 - 1003 ,;




NS

Select [PLC] | [Edit] |
[Cycle Time] from the

menu of
CX-Programmer.

3-4 Cycle Time Check in Virtual PLC

Change the operating mode of a virtual PLC to the Monitor mode.

-Simulator Debug Conzole : 0 M= B2

] o 2] 35 | 02| g2

N

PLC Cycle Time Newplel 3|
— Cycle Time
tear: | £.5ms
LERS ’W
Mir: ’W

— Execution Time

Start mark #:

I Teastne |
Stop mark, #: I Short |

Timne:

Cloze |

Estimated Cycle Time and Simulated Cycle Time

Set Estimated Cycle Time when you want to simulate with accuracy, for instance, when
you want to operate data traced per scan as input. At this point, the time of one scan
is enlarged, so the present values of instructions such as TIM proceed depending on
your PC performance.

On the other hand, set Simulated Cycle Time, the accuracy is inferior to Estimated Cycle
Time though, when you want to check the exterior operation of instructions such as TIM.

™Y C¥-Simulator Debug Conzole : D [~ =) =]

Cypcle Time Mode Settings
> | el sl o | [ =

140 Condition Operation E {ﬁ] " Estimated Cycle Time
Data Beplay ' :

FLC Clock Settings D Scan intervallD.15] | 5 [1te1000]
PLC Operation Settings
Max CPU) I 50 [10to 100)
v Alwayz On Top

H E||:I " ak I Cancel |

The default cycle time information in CX-Simulator is set to “Simulated Cycle Time”
which is the time for running a program on an active PC. To check the estimated
cycle time when running a program on an actual PLC, change “Cycle Time Mode

Settings” from “Simulated Cycle Time” to “Estimated Cycle Time” in the PLC Clock

Settings of CX-Simulator.
Set “Cycle Time Mode Settings” to “’Simulated Cycle Time” previous to the
following operations.




3-5 Ladder Monitoring in Virtual PLC
Start monitoring of ladders in CX-Programmer.

e Sample - CX-Programmer - [NewPLC1.NewPrograml._Shutter_Elevating_Processing [Diagram]]

[Program Hame : HewProgram1]

[$ection Mame : Stutter_Elevating Processing]

SRS

i
i
#
i
e

Memony card
i Emorlog
PLC Clock
g Memory
gt MewProgram? [00]

B Shutter_Elevating_Processing
@ Entries_Count_Processing

(AT TE TR Compile

Besides ladder monitoring, debug operations such as force on/of, differential

monitoring, data trace and online edit are enabled on CX-Programmer as is the case

with connecting to an actual PLC.







Chapter 4
Program Debug by CX-Simulator

The debug operations of a ladder program by using the original functions of CX-Simulator,

which are unavailable by actual PLCs, are explained in this chapter.



4-1 Debug with Sample Program

CX-Simulator has various program-debug functions. Not only ladder program
execution by a virtual PLC instead of an actual PLC, but also the ON operation of a limit

switch after a work moves (/0 _condition operation settings), the stop operation of

program execution when a memory value becomes a designated value (/O break

condition settings), program execution of optional range (Start point/Break point

settings), etc.

This section explains each function by using the sample program “Car entry control

program by opening/closing a shutter” created in Chapter 2.
The below figure shows the image and operation flow of the sample program in Chapter
2:

Upper limit SW (000001)

Normal rotation motor
(000500)
Reverse rotation motor

(000501)

Arrival detection sensor (000000)

Operation Flow

(1) When a car enters, the arrival detection sensor (000000) is turned on.
(2) The normal rotation motor (000500) of the shutter is turned on.

(3) The_shutter reaches the upper limit in _three seconds, the upper limit SW

(000001) is turned on, and the shutter opens.
(4) When the car passes the gate, the arrival detection sensor (000000) is turned off.
(5) In two seconds, the reverse rotation motor (000501) is turned on.
(6) In_three seconds, the shutter reaches the lower limit, the lower limit SW
(000002) is turned on, and the shutter closes.

In the 1/0 condition operation settings, you can set the ON operations of the

upper/lower limit switches by shutter elevating operations and the time until the limit

switches are turned on, as virtual external input. In this example, the virtual external
input that turns on the limit switches of the shutter in three seconds after the motors

are turned on is designated.




Select [Replay] | [IO
Condition] from the
menu in the Debug

Console screen.

1/0 Condition Tool
starts up.

4-2 Debug by Virtual External Input

CX-Simulator allows you to set external input; for example, the upper limit SW is turned
on in three seconds after the shutter goes up (ON operation of the upper limit switch).
How to set the 1/0O Condition tool of CX-Simulator is explained below.

4-2-1 Settings of Virtual External Input

In this example, the operations of two external input signals are set.

(1) The upper limit SW (000001) is turned on in three seconds after the normal rotation
motor (000500) is turned on. (At this point, the lower limit SW (000002) is off.)

(2) The lower limit SW (000002) is turned on in three seconds after the reverse rotation

motor (000501) is turned on. (At this point, the upper limit SW (000001) is actually
off.)

M. | Fun | Condition | Delay(ms] | Outpuk
1] D 5.0=0M 2000 0.1=0M and 0.2=0FF
i ] 5.1=0MN A000 0. 2=0M and 0.1=0FF
dl | o

Setting in I/0 Condition Tool

The following section explains how to set virtual external input by using 1/0O Condition
Tool:

4-2-2 Starting 1/0 Condition Tool

Select [I/0O Condition] from the Debug Console screen.
Y C¥-Simulator Debug Conzole - 298 [H[=E2

Erﬂ:':l-—l..rl..l-..-l..l |;-|| || |
EI 1/0 Condition Operatian F Re I-E ' l"‘*111:;]3
D ata Beplay
PLC Clock Settings
" ID Condition - [Run] == B
File  Help
10 condtion fie | Erowse...l
Target FINS Addre:
rd Synchronized
MHebwork address I 0
Mode address I 10
Urit address I 0
Srtart |
| 0 cycles




Select [File] |
[Configuration] from
the menu in the 1/0
Condition tool.

Select [File] | [Configuration] in the I/O Condition tool.

| File Help

.. 10 Condition - [Run] !IEIE:!

Dpen...

b
=1 ) )

Configuratiar...
E xit

Browse... |

LBE=L0= =10 I I T oy L8 | L=}

M etwork, address

Mode address

IInit addresz

¥ Sunchronized

ibart |

| 0 cycles

The [Configuration]
screen of the I/O
Condition tool is
displayed.

10 Condition - [Configuration]

File Edit Help
Mo. | Bun | Condition Delap(msz kgt
1| |
— Logical Expreszion
— Reqistered Condition * Bit Condition
Condition  DEL | ar | and] Type  Addess  Operate  Yalue
| CTo A e [ = for
[ oo TN {| L = | [ | 0.0
Dielay time [ms) I_D € word Condition
Type Addrezs Operatc  Yalue
Cutput DEL d
utpu | and | ﬁ'lll:l jl i |= jl 0
;I L
1 s ) s




Condition Settings

(1) Click “Bit
Condition” in the
“Logical
Expression” field.

(2) Set “10” to “Type”.

(3) Set “5.0” to
“Address”.

(4) Set“="to
“Operator”.

(5) Set “ON” to
“Value”.

(6) Click the register
button <1,

Delay Time Setting

Enter 3000 (3
seconds) in the text
box of “Delay time”.

4-2-3 Setting 1/0 Conditions
How to set I/O conditions is explained in the following example:

In three seconds after the normal rotation motor (000500) is turned on, the upper limit
SW (000001) is turned on. (At this point, the lower limit SW (000002) is actually

turned off at the same time.)

In this example, the following formulas are set:

» Condition: The normal rotation motor (000500) is turned on.

» Delay time: 3 seconds (3000ms)

» Output: The lower limit SW (000002) is turned off. In three seconds, the upper
limit SW (000001) is turned on.

10 Condition - [Configuration]

File Edit Help

Mo, | Run | Condition Delay(ms Output

(1) Click “Bit Condition".

(2) Set “10”.
N / /—T—1(3) Set *5.0".

_ Lod w4 /
Loglc%pressmr / / (4) Set “="

Bttt B i & Rit Conditio
i~ Renistered Condition
Condition  DEL orl andl TPDE/ME“ESS /Dperatc/\"’ame 4/——_ (5) Set “ON”
o = 50 [ =] [oN = :
= e o e o
r o[ j| o0 [- =] [io j| 0o

Delay time [ms) I 0 Word Condition

Dutput DEL I andI - =} :ﬂddress .Dperatc : .Value ‘
- iID < ;l I

= | ez | 1 (6) Click the register button.

- ('“Im vll T = =110 =] U|

Ny

Enter 3000(ms) (=3 seconds) in the text box of “Delay time”.
— Regiztered Condition

Condition DEL | or | and]
5.0=0N =]

| Cielay time [mz] | 3000

Output DEL | andl
=
[ |




Debug with a
sample program

Debug by 1/0
break settings

Other debug
functions

Output Settings

(1) Click “Bit
Condition” in the
“Logical
Expression” field.
Set “l10” to “Type”
Set “0.1” to
“Address”.

Set “=” to
“Operator”.

Set “ON” to
“Value”.

Set the register

button i

Click the _and |

button.

Click “Bit

Condition” in the

“Logical

Expression” field.

(9) Set “IO” to “Type”.

(10) Set “0.2” to
“Address”.

(11) Set “=” to
“Operator”.

(12) Set “OFF” to
“Value”.

(13) Click the register

button _<|.

NS

(2)
()

(4)
(5)
(6)

(7)
(8)

Ny

10 Condition - [Configuration]

File

Edit Help

Conditioh

|

(1)(8) Click “Bit Condition”.

(2)(9) Set “10”.

Reqiztered Condition

Condion DEL | _or | and|
5.0=0M =

| -]
Delay time [ms] w
Output  DEL | id“

«]

<
[

( 3) Set “0.1”. (10) Set “0.2”.
L1 |
L#cal Exprefzion (4)(11) Set “=”
& Bit Congltion ]
T_I,Jp{ .t’-‘n.dl:lr Dperl Walue (5) Set “ON".

e
£

©fo =] o] xlon < 15) set OFF".
o= 00 |- = o =] U|| |
r')pom Toramon (6)(13) Click the register button.
/ Type Address Operate  Walue
e[| H[

I ] o o |

(7) Click “and”.

= = m m m m Click the “Register” button.

Double-click the s m mm =

registered formula

The “Run” column is
changed from “N” to
“D”. It means this
formula will be
executed.

Ny

Condition

5.0=0KH

Delay(ms
3000

Outpuk
0.1=0H and 0.2=0FF

0.1=0M and 0. 2=0FF




Select [Edit] | [Insert
line] from the menu in
“l/0 Condition —
[Configuration]”.

Add a new line to enter the second formula.

10 Condition - [Configuration]

File | Edit Help
—_ Inzert line
‘_t Delete line I Delay[ms] I Output
0 LCopwline 4000 01=0M and 02=0FF
Inzert copied lines
1| | 3|
M. | Fun | Eu:unu:litiu:un | Delay(ms] | Outpuk .
Hi 8] A 0=M 4000 0.1=0M and 0. 2=0FF
1 E
| | i

Like the registration operation of the first formula, set the followings.

The lower limit SW (000002) is turned on three seconds after the reverse rotation motor

(000501) is turned on. (At this point, the upper limit SW (0000001) is actually turned
off at the same time.)

In this example, the following formulas are set:

»  Condition: The reverse rotation motor (000501) is turned on.

» Delay time: 3 seconds (3000ms)

» Output: The upper limit SW (000001) is turned off. In three seconds, the upper
limit SW (000002) is turned on.

After the two formulas are registered, the set screen is displayed as follows:

| i I P I Crnditinn I MNelanlme I (IS

0D 500N 3000 0.1=0N and 0.2-0FF |
i ] 5.1=0H 000 0.2=0M and 0.1=0FF

| | i

You can enter the conditions and output formulas in each column directly from the

keyboard.



Select [File] | [Save
As] from the menu in
“1/0 Condition —
[Configuration]”.

Ny

Enter “sample” in
“File name”.

Select [File] | [Exit]
from the menu in “l/O
Condition —
[Configuration]”.

4-2-4 Saving and Ending I/O Condition Settings

10 Condition - [Configuration]

Eile Edit Help

Dpen...

Save Condition

| Drelay(mz] | Cutpit

b 0=0N 3000 0.1=0M and 0.2=0FF
P 0.2=0N and 0 1=0FF

Feaizter I i~ Logical Expreszion
Save As EH

Save in: Iﬁ My Documents j gl

File name:  |Sample Save I
Save as bype: IE::umma Separated(*. cav) j Cancel |

&

End I/O Condition [Configuration].




Prepare the external

input debug by 1/O
Condition
Configuration.

4-2-5 Debug by Virtual External Input
Execute the followings before starting debug:

» Load the sample program (Sample.cxp) created in Chapter 2 in CX-Programmer).

»  Start the virtual PLC created in Chapter 3.

» Follow the procedure in Chapter 4 to connect CX-Programmer and the

CX-Simulator virtual PLC.
»  Start running the ladder of the virtual PLC.

=10 ]

W C-Simulator Debug Conzole : 0

F!I......-ll!IIIIHI»IHI»IHInE‘I |6 )

Select [File] | [Open]
from the menu in “I/O
Configuration — [Run]
“ and select
“Sample.csv”.

Click the check box of
“Synchronized” to
deactivate it.

Now you are ready to start debugging.

Execution of 1/0 Condition Tool

Load the file (Sample.csv) set in “I/O Condition [Configuration]”.

Lok, jr: Iﬁ by Documents j gl

Sample. cav

File narme: ISampIe.cw | Open |

e |

j Cancel |

Filez of type: IE:::mma Separated(®.cav]

&

Ny

.. 10 Condition - [Run]
Fil= Help

= {0 |

|0 condition file IE:'\M_I,J DocumentzhS ample. cav

Browsze. . |

— Target FINS Address

Metwork, address

Remove the check of
“Synchronized”.

MNode address 10

11

Unit addrezz

Start

| 0 cycles




Ny

Click the [Start] button. /O condition watching is started to check whether the set

conditions are established.
10 Condition - [Run]C51H-CPUG3

NarEE)

After 1/O condition watching is started, the screen shows the message "Executing 10
Condition Watching” and the number of cycles gradually increases.

If the ladder of a virtual PLC has not started running yet, the screen shows the message
as follows. In this case, start running the ladder of the virtual PLC.

By the above procedure, the following two formulas are established and the output
operation after the establishment is started.

0 D 5.0=0M 3000 0.1=0M and 0.2=0FF
i1 D 5.1=0M 2000 0.2=0M and 0.1=0FF




Ny

s Show “Shutter Elevating Processing” of the ladder of CX-Programmer and start

monitoring.

By the procedures so far, the ladder is running and the condition set in 10 Condition

Configuration is monitored by the virtual PLC.
After this, pseudo input of car arrival and gate passing is executed and debug of a

ladder program is executed.




Waiting for car arrival

4-2-6 Program Debug Operation Using Virtual External Input

Check the following processing flow in order.

(1) Waiting for car arrival

(2) Car arrival

(3) Start of shutter up

(4) After 3 seconds

(5) End of shutter up

(6) Car passing

(7) After 2 seconds

(8) Start of shutter down

(9) After 3 seconds

(10) End of shutter down

(11) End of car entry

The arrival detection sensor (000000) is set
from CX-Programmer.

The normal rotation motor (000500) is

turned on by the conditions and

} output formulas set in 10 Condition
Configuration, and in 3 seconds

(after the shutter is completely pulled

up), the upper limit SW is turned on.

The arrival detection sensor (000000) is
reset from CX-Programmer.

The ladder program counts 2 seconds after
car passing.

The reverse rotation motor (000501) is

turned on by the conditions and

} output formulas set in 10 Condition
Configuration, and in 3 seconds (after

the shutter is completely brought

down), the lower limit SW is turned

J on.

The ladder program counts the number of
car entries.




Debug with a
sample program

Debug by 1/0
break settings

Other debug
functions

Waiting for car arrival

After clicking the
contact 0.00, click the
right button of the
mouse to select [Set] |

[On].
N

Car arrival

Setting on the arrival
detection sensor
(0.00) turns on the
normal rotation
motor (5.00).

NS

Shutter up

Operation Check by Pseudo Input of Car Arrival

After this, program debug is proceeded according to the processing flow.
First, use the Set On function of CX-Programmer for simulating the waiting for car arrival
status through the car arrival status.

Select [Set | On] on the arrival detection sensor (000000) to simulate car arrival.

000 FR T 00
- {_+—— CarEntering Flag

% Car Arrival D, e Rt o

zzzzzz T
GaTg L3

Lar Ertermg .
TJ0.00 Find Bit Addreszes 500
Find Addresses O Hormal Rotation Motor
Car Ertering F.. - _
500 Find kMnemonics
)
Hormal Retatl., ©
000 Copy
I— -
Car Avrrval De. SET it
ooz Tiner Connting
Bit
1]
Woe Ditferentiate 4 1
Timer Comnting M Tinee
Force 4 X
0000 Reverse Rotation Mator Stachop Delay
2 Tiiner mrber
1 Differential Manitar... i UBcd
T #20 Setvahe
Fung 4
0000 501
— {_+—— Beverse Rotation Motor
Rewverse Rotati.
501
— —
Reverse Rotati.
0.02 0.0l
——AT— =t g (O—— CarEntey End Flag
Lower Limit g 21 Piopeties

| msET Beset

After car arrival (Set on the arrival detection sensor), the normal rotation motor is turned

on.

0 4 0.00 - 001 TJ0.00
0% | | | {_—— Car Evtering Flag

Car Entering F...
TI0.00 001 500
| | ——_+——1 Hormal Rotation Mote -

I 14
Car Entering F... | Upper Lirnit 5Ta0
500

Hormal Rotati..

If the motor isn’t turned on, once switch the operation mode of the virtual PLC to Program Mode, and repeat

the same operation.

In three seconds, the shutter turns on the upper limit SW and the normal rotation motor
is turned off. (Turn on the upper limit SW by the condition/output formulas set in

1/0 Condition Confiquration)

1 TI0.00 001 500
1 ——
Car Entering F . | Upper Lirnit 5Ta0
500

Narmal Rotation Motor

Hormnal Rotati.. |




Operation Check by Pseudo Input of Car Arrival
Next, use the Set Off function of CX-Programmer for simulating the car passing status.
Set off the arrival detection sensor (000000) to simulate the car passing status.

|tz LELEN

|mmediate Fefest

[eElete: R Eal i

St Fna|

N

Setting off the arrival After car passing (Set off the arrival detection sensor), the Timer Calculating flag is
detection sensor turned on.

(0.00) turns on the ;

timer calculating flag

(W0.02).

Timer starts
calculating.




Ny

After the timer After the timer calculates two seconds, the timer flag is turned on, and the reverse

completes rotation motor is turned on.
two-second

calculation, the
reverse rotation
motor (5.01) is
turned on.

Ny

In three seconds, the shutter turns on the lower limit switch and the reverse rotation
motor is turned off.

Set 1/0 Condition.)

The following operation makes it possible to debug a series of operation from car arrival
to car passing.

The Set On/Off functions of CX-Programmer enable you to simulate the car arrival and
passing statuses as explained above.

Moreover, setting I/O conditions enables you to automatically generate the shutter
elevating operations.




4-3 Debug by 10 Break Condition Settings

CX-Simulator allows you to stop a program, for instance, when the number of entered
cars reaches to a certain number. This is a function for break when I/O memory status

is monitored and the set conditions are satisfied.

4-3-1 Setting Contents of 10 Break Condition

Here, the way to stop the program by using IO Break Condition when the number of

entered cars turns three is explained.

DO (0 word of data memory) is set as the storing memory for the number of completed

entries.
10 Break Condition Settings |
Conditiohz
|ipo=#3 ]
—&MND LIST —OR LIST
D0=t#3
AMD
|lpdate
Delete || add | Delete |
Fead Save | ak. | Canicel |

Settings in 10 Break Condition Settings

4-3-2 Setting 10 Break Conditions
Start 10 Break Condition Settings from Debug Console.

"-HE C¥-Simulator Debug Console : 5818 W= E2 |

oun e o L DO 03 53 ] o S |
N




NS

(1) Click “Register
Word Condition”.

(2) Set “D” to “Type”.

(3) Set “0” to
“Address”.
(4) Set “="to
“Operator”.

(5) Set “3” to “Value”.

(6) Press
oK

10 Break Condition Settings

Conditiohz
=
Jis|
—&MND LIST —OR LIST
AMD
................................. |lpdate
IIIIIIIIIIII G| Dekte | sed | Dekte |
Fead | Save | ak. | Canicel |

Regizter |10 Break Condition Ed

" Fegister Bit condition
— Bit Candition

Type Address WEmE (2) Set “D”

- /ZI / — (3)Set|“0"

(1) Click “Register Word”

o

Regizter Word cnndlt}/ / | —
—wiord Candition / (4) Set “=

Type / .ﬁ.ddress/ Dperatur/‘u’alue[H ex]
|3

|D

~——((5) Set “3’

The format of Bit condition iz [ward]. [bit).
2.0, The Bth bit of 1234 word iz expreszed az 1234.05 .
The farmat of "Wiord condition iz [ward].

,—— |(6) Press OK

K
] 4 Cancel |

Ny



The setting is registered in a list (AND LIST).

[D0=H3

R ] deee |

Now, the program is aborted when the number of completed entries (the value of DO)
reaches to three (Hex: #0003).

Setting IO Break Condition makes it possible to abort the execution of a program when

a certain address value becomes a specified value.
It enables you to check the IO memory status when the conditions are satisfied.
Using this function together with the Watch Window or PLC Memory function of

CX-Programmer allows you to check all IO memory statuses with the program




and together.

4-3-3 Example of Program Debug Operation by Using 10 Break Condition
Double-click the sample program “Entries Count Process® and start monitoring

advance.

- CX-Programmer - [MewPLC1_NewPrograml1_Entries_Count_Processing [Diagram]]
' Eil= Edit Yiew Inset PLC Program Tools Window Help

LR EEes s was)
] | %21 % %2 45 | e

B SR mR |2 M4 %

EEEE A e B

&, « Q | ja
TRERE 4% EE % |
54T [T a0 [Frogram Mame : HewProgram1] -
E% MewProject
=D MewPLC1CS1H] Stop/Program Mode [Section Hame : Entries_Count_Processig]
i =
= WDIDIJ
™ EmngF ++B(5) || BCD Iorement
(((((((((((((((((( A DD Em‘np]eted Enﬁ‘ies
Tloed (hed)
0003 Hez
E@ MewProgram1 [00) I 2 [ ERD@N_} End
=4 Symbols
2 il
D e o 1 35 | 5 | =B
Project £ |4 | 1|
—":I PLC Mame | M arme | Address | Data Type / Farmat | Walue | Caomment |
MewPLC1 w000 BOOL [On/0f Contact) 1 Car Entening Flag
MewPLCT on CHAMMEL [Hex.Channel) 0003 Hex Completed Entries
AR, sheetl A shestZ A sheetd f KR |»
For Help, press F1 | |NewF'LC'I [Simulator) - Stop/Program tode |SYNC |rung 0o, 0) -100% ’2
To display Watch ) ) ) ) )
Simulate car arrival and passing by using the Set On/Off functions of CX-Programmer.
Window, press i . .
- Here, use Watch Window (IO Monitor function).

® mEE Display Watch Window in advance.

Ny

Run the virtual PLC in advance.

0

W [ ]re| 1=

== EE
B3

P EEEENBNAI




Click the icon in
Debug Console.

Register Addresses in Watch Window

Since the number of car entries is counted in the entry count (DO) by rise of the car
entering flag (WO0.00) in this sample program, enter these two addresses in Watch
Window.

To register addresses, use Drag & Drop function from Ladder Window.

T Sample - CX-Programmer - [NewPLC1_NewProgram1_Entries_Count_Processing [Diagram]]
File Edit “iew |nzet PLC Program Tool: ‘window Help _|ﬁl|1|

DERSR | dE|oca %2R [aies s AR BEES
aoq g mEtirrew ) —osw |[Zlos v B
nEPES &2 PEE

x|
E% MewProject
E% MewPLC1[CS1H] StopdProgram Mode

L %S|

16
A

i ©CD Ercremert

Cormpleted Evtries
Tlord (hed)

NIRRT,

|
ENDI001 End
Drag & Drop
Tocessing -
-
»
—’:! FLC Name | Mame | Address | Data Type / Format | Walue | Comment
L MewFLC1 w000 BOOL [OndOff Contact] 1 Car Entering Flag
H MewPLCT [ali} CHAMMEL [Hex Chatinel] 0003 Hex Completed Entries
J

JJ (A= eI, sheet! A shest2 i sheetd [ ”_I_I_l< L4

[ [NewPLC1 (Simulator] - Stop/Program Mods [ [SYNC  [rung0(0. 1] -100% [ [z

It is possible to register addresses to be monitored in Watch Window easily by Drag &
Drop operation from Ladder Window. Not only the registration per rung but also per
contact, coil, and advanced instruction is enabled by the same operation.

Also, Set On/Off and Change Value operations are enabled to the registered addresses
easily.

Display the view of Step Run in advance.

Step Run
(The status is currently displayed as “Running”.) Fil= Edt Debug DOptions

EEEE S NN NN NN NN NN NN NN NN EEEEEEEEEmm |Cvelctak 0t El

| Addr. | Instuction

LD 000000

OF ‘00000
AND M Wwoooom
OUT wooooo
LD w0000

0OFR 000500
AND M 000001
OUT 000500
*%LD 000000
SET ‘w0000z
10 LD wooooz

11 TIM 0000 #0020
12 LD TO000

13 0OR 000501

14 AND M 000002
15 0UT 000501

16 @LD 000002
17 0UT wooom
18 RSET w0002
M Section Marker -
20 @LD ‘w00ooo
21 ++B[584) DOOOOO
22 ENDO01)

< | i

|F| unning...

¥

000 -] OO Ee L0 RO =




Double-click DO on
Watch Window.

(Or, select DO and
press the Return key.)

J

Enter “0” in “Value”,
and press the Return
key.

NS

Ny

First, initialize the value of the number of completed entries (DO) (change the value to 0).

PLC Mame | MHame | Address | Data Type / Format | Value | Comment

NewPLC] W00
NewbLL I

BOOL [On/Of Contact) 1
CHAMMNEL [Hew,Channel] 0005 Hex

Car Entering Flag

Set Hew Value X |
Address: |D|:| SetValue |
Walle: |&5 — |
Hewifalue: IEI

0 to 65535 Edit Address/Type |
Elirane |

Ny

Completed Entries

PLC Mame | Mame | Address | [ata Type / Format | Value | Comment

The value of DO is
changed to “0000
Hex”.

NewPLCT /0,00
NewPLLT |

BOOL [On/0f Contact! 1 Zar Entering Flag
CHANMEL [Hex,Cha 000 Hex

ipleted Entries




Double-click W0.00 on
Watch Window.

N

Enter “1” (Set) in
“Value” and press the
Return key.

Pause by 10 Break (Pseudo Input of Car Arrival/Car Passing)

The number of
completed entries
(DO) is incremented
to “0001 Hex”.

NS

Double-click W0.00 in
Watch Window.

NS

Enter “0” (Set Off) and
press the Return key.

Set W0.00 on for simulating the car arrival operation.

Set Mew Value

Address: [‘W’D.DD Set Walue |
Y alue: |D - |
M aluie: I'I
0 Edit Address/Type

Eimaniss

N

| Data Type / Format | W alue
BOOL [0, Contact] 1
CHAMMEL [Hes.Channel] | 0001 Hesx

Ny

Set WO0.00 off for simulating the car passing operation.

Set Mew Value

Address: [WIJ_DD

| Comment
_ar Entering Flag
Completed E ntries

PLC Mame | M ame | Address

MewPLLT DL

Repeat until the value
of DO turns “0003”.

SetWalue

Y alue: |1 Closs |
M aluie: ID
K Edit Address/Type

Eimaniss |

Ny

When the number of completed entries (DO0) turns “0003”, the message shown bottom of

the Step Rung view is changed to “Pause by 10 break”, and the program execution is

aborted.
= Sample - CX-Programmer - [NewPLC1 NewProgram1 Entiies_Count_Processing [Diagram]]
Fle Edt “iew |nset PLC Program Tools ‘window Help =181x]
DeEZEsee D das2ee| s niErEetme] ]
— = ™ C%-Simulator Deb = = B
L EEECEIE e P )
PEg——— | e 2 5 | ) R D
EREEE = a1 =&
=ik _ JRTEE -
=3 NewProect zg [ Feosrsm HmeHewfrogml] Fle Edl Debug Oplions i
=0 MewPLC1CS 1H] Maritor Mode [Section Name: Entries_Count_Processing] [Cyolc task D05tartug) =
53 Symbols
10 Table Wi | addr. [ Instruction
Settings T 0 LD 000000
Memary card L e 1 OR woooo
Enor log 2 AND N w00
PLC Clock i E[l)JTW\g’DDDDDDDDD [
g Memory 1 5 OR 000500
1%l NewPragrami (00) » 6 ANDN 000007
% Symbaols # 0UT 000500
@ Shutter_Elevating_Procesting | 8  XLD 000000
i @ Enties_Count_Processing 9 SET wooooz
10 LD woooo2
[ 11 TIM 0000 40020
12 LD TO0OD
13 OR 000501 J
Proiect " 14 AND N 000002
J, Prfect / 14 | 15 OUT 000507 o
ﬂ FLC Nma Mame | Address | Dl TE nmat [ Atalie I Enmment | }g (DQLII_'P \EI\,'UUUUUUUU21 |
HewFLCT ; BOOL On/Of Contact] N[ 1 [ R ar Ertering Flag 18 RSET w0000z
NewPLC1 nli] CHAMMEL [Hex.Charnel | 0003 Hex tompleted Entries 19 e Section Marker -
20 @LD ‘wioooo
21 ++B(594) DOOOOO
AR sheet! fshestz i sheatd I
For Help, press F1 | - L | LI ;
‘Pause by |0 break




4-4 Other Debug Functions

This section describes the function for simple debugging. A case in a ladder program is shown
below as an example.

Step Run Function

You can execute a program per instruction, which

monitor the processing in the middle of program execution.

Break point setting

You can pause the programs temporarily at any point and under the

.00 im
enables you to e I
g}dl)f}f})h’dﬂd.’f!}fﬂ"’i
[ »=@25
D200

specified conditions by setting multiple break points and break conditions

according to I/O memory status.

Scan Replay Function

o

F_On

Aheeays OM Flag

Move To Register

Source swordbit

Destination (index re

You can execute the program in the same state

repertedly.

Lulli}
L

f 4\

wo oo

+{400) Signed Binar

DO Augend wor

-4810

#1111 Acldend war

Do Result word

-4310

Break point setting, Continuous Run and Step Run
operations

As an example of Break Point Setting, Continuous Run

— CX-Programmer Tool Bar —_—

Run
) Stpe Run
and Step Run operations, how to check the memory state
at a specified timing during program execution is | I iR
described below. Clear All Break Points
S Set/Clear Break Point )
(1) Setting of break points
Check this MEmOry ValUE. =« s s s mmmmmmmmmnmmmmennsnssnssnssnssnsssssnssnssnssns -
Li|wus||E Boeom i |[mwme
Click the [Set/Clear Break Point] v — |B8|= g 2! [
button at the previous step of the _, .. [ —
applicable instruction. 18 15 D,Dﬂ Dl'm S LT
1 .
W01 "“
_| .
A break point mark is_ .
attached. "'--..-.... 14 3
: ++B(594)
D10
2277 Bed




(2) Execution of a simulation

Move the cursor to the top |
of the program. :

Ny

Click the [Run] button.

(3) Execution of the steps

]
,
e,
LIy

Ny

v BES aspanMsrn =

14
jal H
. ++B(594)
.0
“
"‘, 010
The program execution is “" 2280 Bed
temporarily paused at the 15 5 01
points where a break point 52| —— } 1
is set. MOVD0g3;
D1a
2280 Hex

(4) Value Check

FAEE L.

v
.
R

Every time the [Step Run]

a0

L= ““

B[S G » m MEU [
B —

button is clicked, the program _.-*"" |
is executed by step.

++B(594)

D10

2281 Bed

You can check the value change at any timing
by repeating the steps (2) through (4). In other
words, you can check the results of the
processing at every step.

H
MOYD(083)

D10

2281 Hex




Chapter 5
Startup from CX-Simulator Menu

This chapter explains how to start and end CX-Simulator and how to set CX-Simulator for creating
a virtual PLC in your PC.
Creating a virtual PLC from the CX-Simulator menu enables you to use the following functions.
See the CX-Simulator Operation Manual for the detailed operations.

e Serial communications for connecting with PT

¢ Network communications by network communications instructions

e Measurement of 1/O refresh time with an I/O unit registered

» Display of message instructions or network communications instructions on your PC screen

¢ Record of the communications log of FINS Commands sent/received by a virtual PLC



5-1 Starting CX-Simulator

Windows task bar
[Start]

- Ci-Profibus
[A" Prog rams & Internet Explorer Y S—— e

ments » Ci-Protocal
Simuiatar Onling Maruals

@ Outlook Expri ?33, Activate Windows

(Programs)]

I wd Msh 5 Software Updates

[OM RON] &) Windows Media 85 Windows Catalag

'_*i Windows Messe “ Windows Update

(r Set Program Access and Defaults

Start CX-Simulatorr from the [Start] button in the Windows task bar.

C-Position

C¥-Thetma 0
Face Plate Auto-Builder For NS @) Cx-Simulator Help

Introduction Guide Libraty L""." Data Trace Recording Tool

I &) Tour Windows » [T] Accessaries
[CX'One] B Files and Settin Garmes
B oMron
I Startup
[Cx-s i m u Iato r] e Intermet Explorer
nd Msn
I @ Cutlook Express

.. Remote Assistance
(¢ windows Media Player
3 ‘Windows Messenger
Al Programs 8 Windaws Mavie Maker

[CX-Simulator]

Or double-click the

@ Mulkipoint Data Collection Tool
[Z] Release Motes

SwitchBox Litiiy
5 C¥-0ne Auta Update
& [d £] Release Mates
Ch-Server b

CX-Simulator icon.

Log Off @ Turn OFF Computer

|#/ctart & @

eOHOE |

Ny

The [Select PLC] and [CX-Simulator Debug Console] screens show up.

Select PLC

]|

— Select PLC Setting

" Open an existing PLC

% Create a new PLC [PLC Setup Wizard)

PLC data folders

Brawze |

Cancel |

@ Cx-Simulator Debug Conzole

File HReplay Help

=101 =

r|l|ll|H|»|:=-l|>>|1|n£‘| E||%|



5-2 Creating Virtual PLC
Create a virtual PLC according to the contents of the [Select PLC] screen.

Select PLC

I BTGt EE:

Select a directory to save data. Use the default directory this time.

PLC Setup Wizard - PLC Data Folder Settings

=
r‘“m

CX-Simulator | TRREETTRyAY FILES\DMHDNHW-PHDGHAMMEH—




Select a PLC type.

lllllllllllllllllllllllllllgagckl1—|

NS

Register PLC Unit.

IIIIIlIllllllllllllllll.l(‘ia&Im

NS

Select a CPU unit type. Select “CS1H-CPUG3” this time.

PLC Setup Wizard - Select PLC Type
Select a PLC type.
C51G-CPU45 I
C51G-CPU44
C51G-CPU43
C-Simulator
OmRON C51G-CPU42

C51G-CPU4EH
CS1G-CPU44H
C51G-CPU43H
CS1G-CPU42H
CS1H-CPUET |
C51H-CPUER
C51H-CPUES
CS1H-CPUE4
S1H-CPUES

[C51H-CFUB?H

CS1H-CPUEEH
CS1H-CPUESH

Mewut » Cancel

N

You can register IO Units and Special IO Units. Register the units to be used in the
actual case, and you’ll improve the accuracy of the advance verification of cycle time.
Do not register any unit in this example.

PLC Setup Wizard - Register PLC Umnit x|

Register PLC Unit uzed in this project.

—Registered PLC Unit List———————————— — Unit Selection List

Addr. Mame[Type]

00H CPU Urit [C51H-CPUE3) AL Input Unit [C200H44121)

TFH Yirtual Communications Unit (-] AL Input Unit [C200H-18221)

ACADC Input Unik [C200H-211]

DC Input Urit [E200H4D211]

Relay Output Uit [C200H-0C221)
Relay Dutput Uit [C200H-0C223)

44 Relay Output Uit [C200H-0C224)
Fielay Output Uit [C200H-OC224M)
Relay Output Unit [C200H-OC2244)
Frelay Output Urit [CSTWwW-0C201]

£ Tranzistor Output Unit [C200H-00213)
Transiztor Output Unit [C200H-00214)
Tranzistor Output Unit [C200H-0D21E)
Transiztor Output Unit [C200H-00411)
Triac Output Unit [C200H-04221)
Triac Output Unit [C200H-04223)
Triac Output Uit [CSTWwW-04201)

N i KN i

Estimated |0 refresh interval 0.0000 [mz)

Cancel

Ny



Network settings for connecting to a virtual PLC. Normally, do not change.

PLC Setup Wizard - Network Communications Settings

Wirtual Communications Lnit

CX-Simulator

Regarding the serial port of you PC as the built-in serial port of CPU Unit, you can
connect with external equipment such as Programmable Terminal. Do not set anything

this time.

PLC Setup Wizard - Senal Communications Settings

CX-Simulator




PLC Setup Wizard - Contents List

C:\PROGRAM FILESAOMROMACK-PROGRAMMER

CPU Unit CSTH-CPUE3  Port Mo, ; 02 Comms Setting:
Wirtual Cormunicatio. .. FIMS local address [0.10.31]

CX-Simulator

CX-Simulator Debugger

Work CX-Simulator

[Guide ta Connect]
Press the Connect button, and C-Simulatar will be able
to work. with other applications.




Cloze

= C¥-Simulator Debug Console = =)= |

I 2

=l
Disconnect |

Work CX-Simulator

Wirtual CommicationsLnit]

I Contraller Link
—FINS address of Wirtual Comms
o
T
" MEchm s W W |

Metwork address

MNode address

Cloze

[Guide to Connect]

Press the Connect button, and Co-Simulator will be able
to work with ather applications.

Connected.

Specify the target PLC settings of the application
software as follows.

<Target FINS address»
Metwork, address o0
Mode addresz: 10
Unit address © 0

‘wihen you wigh to connect to actual PLC then press the
Dizconnect button.

1
Fiunning Yirtual Communications Lnit

It is the end of creating a virtual PLC.
Now the virtual PLC CS1H-CPUG63 exists in your PC.
After a virtual PLC is created, [NETWORK] in [Status Settings] (above right) starts

blinking.

= ... ISl B2

CS1H-CPUEZ

[ ruN

[] ErR/&RM

[] comm

[] NETwORK |

Sk, : 0.00 me

Program mode
k1

Meszsages Display
Alarmz Display
Detail >

After checking that a virtual PLC is created, you can close the window.

The virtual PLC is created in your PC with the network address 0 and the node address

10.

You can connect CX-Programmer and the virtual PLC by the exactly same

procedure as the actual PLC.To connect to the virtual PLC from CX-Programmer, set

the above addresses to the destination PLC.

CX-Simulator Console Display Settings

You can set display settings.

File Beplay Help

Check [Always on Top] for your convenience.

Head/al
rawe &l

»|W|re| =

8%

Whark, Ce-Simulator

LConzole Display Settings

E xit syztem

Console Display Settings x|

— Select lcon Size [valid from next boot]

 Large icon [32432)

-~ Event Action

™ Show a viewer autornatically for Alarms

™ Popup a window autormnatically for Messages

—Alarmz Display

™ Specify a program for Alams [only Windows35./98)
I Brawse |

|—Wind0w Position

‘ V' Always on To

o]

Cancel




Select [File] | [Work
CX-Simulator] on
the [Debug Console]
screen.

5-3 Saving/Ending CX-Simulator

Take the following procedure to save the data of a set virtual PLC and to end
CX-Simulator.

@ Cx-Simulator Debug Conzole

File Beplay Help
Eiead &l
_Ea o >> n Rg‘l rz {'IT;':I

Saveall

Wk, C-Simulatar

Conzole Display Settings

CX-Simulator Debugger
CX-Simulator Debugger

@ Caonnecting ta C=-Simulator Ladder Engine. Are you sure you want to disconnect it?

]_ & |

@ Do you want to save AUTOEXEC.DEG 7

W

FinsGateway Service Manager Ed

D @ Terminating the Servicebd anager will stop

all running zervices.
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