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Chapter 1 Overview of CX-Simulator

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



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.
® Step Run: Executes a program per instruction
(] Scan Run: Executes a program per scan (cycle)
° I/O Break Condition Settings: Aborts execution when the conditions set in I/O
memory are satisfied.

° 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 operation manual of CX-Simulator for the detailed operations.
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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

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.

Before Installation

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.
InzLallshsald Wiran
Sabup Type
Chiceoeze trae setup Bapes Hhal best suls pour nesd: : I'
Click: thvis bypeie of Stuip yoin padar,
Diagcnphion
2 Fon gnlrss vathy Frediahsssy Spiic slons Geneialhy pelac lhe: g
G- Prosgramimer showld bs
Fetaled
L Programmet w3 0 o bk can
ba correcied velh -5 mudston
T the: C-Piogrammer meru
¢ Back Moot 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.
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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.
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[Start]
!
[Programs]
!
[Omron]

!
[CX-Programmer]

!
[CX-Programmer]

Or double-click the

CX-Programmer icon.

2-1 Starting CX-Programmer

Start up CX-Programmer from Windows.

Q Windows Lpdate

Programs

F avorites

@ Agceszones
E Ornran
r @ Online Services  #

@ Startlp L
Documents A= =

ﬁ Intermet Explorer Relzaze Motes
Settings 3 S-D05 Prompt

I‘_;.fl Dutlaok Express
¢ (3 “Windows Explarer

L3
&
% Fird
& Hep
i

3 Bl

g Bun...

-§ Log Off 033034022,
.E Shut Do ..

The initial screen of CX-Programmer shows up.
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2-2 New Project Opening and Device Type Settings

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

Click the left
mouse button.

[FRe ey Inda Help

D| snnnnn([D@E SR8 s win TR [asEs Lzt E EETE.
b ok 8 2 |BE |

st s A A L L L Rt e e Al A

BEEAEF| &S FFE| S

- 2
Click the left Chonge PLC |

mouse button. [ Deica Name
— [HewPLEY
ERTE(S). EEEENEEEEEEEEEEEEEEENg
~ Devica Tyee
[T | e |
The PLC type is set =
e ype is set. [Tocbes 7] e ||
In this example, set -
“CS1H". |

Dewvsce Tppe Seftings [CS1H]

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

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

Click OK to decide the

General |
I CPU Type
w»n E EEEEEEENER II; _3
The CPU type is set. 'TT:E:'E'“""““‘ ol om
al =

In this example, set — -
“CPU63". Expantion Memar

[Mione =l P e

Fib= Memioy

[Hione =| T Fesd Oy
Here is the end of the =
setting. BT Inarsded
Now CX-Programmer -
is ready for the —
connection with Meks
CX-Simulator.

[ ox | coe | |

selected device type.
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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)

ormal 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 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 or the operation manual of

CX-Programmer for the detailed entry method of a ladder program.
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Shutter elevating

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

processing
program.
e Sample - CX-Programmer - [NewPLC1.NewPrografgl . Shutter_Elevating_Processing [Diagram]]
|E] File Edit Wiew Insert PLC Program Toolz indow noe o ||5'|1|
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Project / | «] | »
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Entries count

processing

4 Sample - CX-Programmer - [NewPLC1.MewProgfam1.Entries_Count_Processing [Diagram]]
File Edit “iew Inset FLC Program Tooks ‘Window Hsin _I_I- <] 5'
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Tord (hed)
1
22 ENDOL H End
2

il | HiE—........ =

Froject £ |i1] | »
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2-4 Saving Program
Save the created program.
Here, save the program as “sample”.
Save CX-Programmer File

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

NS

Save
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Sawve in: I‘ﬁ" My Documents

)=o) =} e

File name: ISampIE

| Save I

Save as type: |D<-P'r|:|grammer Project Files [*.cup]

j Cancel |

v

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.
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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.

H-EIHI:I!I
"""" " SR|Frreos|aGieeasrEn Lol EEEE]d

EIE I L et e et | e N AR | 1 |

Iﬂﬂrm:i'lm-.‘.% [EN G

N

Select the sample program created in Chapter 2.
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Select “Sample”. mmmmm
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3-2 Program Transfer to Virtual PLC

Click the [Work Online Simulator] button.

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

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.
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(Run: Monitor mode)

Ol

(Stop: Program mode)

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

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)

o ] e o [ 23 | 0 8| 2| D)

'!_H CX-Simulator Debug Console :

To stop running a program (Program mode)

P =
| o e o [ 55 | 0 | 12 (B0

@ CX-Simulator Debug Console : 1)

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
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3-4 Cycle Time Check in Virtual PLC

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

P T

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

CX-Programmer.

@ CX-Simulator Debug Conzole : 0

bhsan: | PAme | Huel |
bt | R0 e
[T | 0l rres

[Ewsoution Time

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.

[ = [FLC Ciock Somgs 3|

Ciacks Time Hode Settings
" Estimsted Cpole T
= [Eamisied Cpole Trie

P -IHI -.'ILL I'h..ll (WS Im i
[0 Candition Operatian

D ata Beplay

PLC Clack Settingz
PLC Operation Settingz

D Seanwien0Nl [ © (w000

R OPLE) | 50 (100 b T10H0)

[ox ] _ come |

v Alwayz On Top
Help 3

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

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.
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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.
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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 (I/O condition operation settings), the stop operation of

program execution when a memory value becomes a designated value (I/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.
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Select [Replay] | [IO
Condition] from the
menu in the Debug

Console screen.

I/O Condition Tool
starts up.

4-2 Debuqg 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 I/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. | Fiun | Condition | Delay(ms] | Cutput

1] D 5.0=0M 2000 01=0M and 0.2=0FF

i1 ] 5.1=0MN A000 0. 2=0MN and 0.1=0FF

dl | 2

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

Tool:

4-2-2 Starting I/O Condition Tool

Select [I/0O Condition] from the Debug Console screen.
Y C¥-Simulator Debug Conzole - 298 [H[EE2

rey SRR R P [ P |
|E. 140 Condition Qperation ?l Rgl I-E | | %l
~ DataReplay
PLC Clock Settings |
10 Comaddieon - [Ren|
I conclion B | Browse |
Taaget FIRE dckbass -
Plstronsic adies: | ]
Hade sddbest I L
= T =
I | Doyelm
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Select [File] |
[Configuration] from
the menu in the I/O
Condition tool.

Select [File] | [Configuration] in the 1/O Condition tool.

| File Help

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

Dpen...

et
=1 ) )

Configuratiar...
E xit

LBE=L0= =10 B I E=r oy L8 | L=}

M etwork, address

Mode address

IInit addresz

¥ Sunchionized

Browse... |

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
4| | o
— Logical Expreszion
— Regiztered Condition " Bit Candition
Condition  DEL | ar | and]| Type  Addess  Operate  Yalue
= el Gl =l ool EHov Kl
< cfo [ w0 |- = o [ oo
Dielay time [ms) I—D € word Condition
Type Addrezs Operatc  Yalue
Dkt DEL d
utpu | and | ﬁ'lll:l jl i |= jl 0
;I L |
[ Chorzif o == o=
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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 _“_|.

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.

Ea ES Help

(1) Click “Bit Condition'.

(2) Set “10".
a /_ /—T1(3) Set 5.0".
. _ '?;ﬁ?// /n:‘/— (4) Set “=".
8 intemd Eoreltion
Condion DEL| _ | a Trwe B Addess EEN  (5) Set “ON”.

- Flo =1 so - =1 [ow 4 |
| .:I e :” g [= = Jio :” oo
owd  pE] el ﬂf!{a,c M%Lm s

= BT (6) Click the register button.

;I _I -l"|||_ -II = :‘WJI T

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
[ |
[ |

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Output Settings

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

(2) Set“lIO” to “Type”

(3) Set“0.1” to
“Address”.

(4) Set“="to
“Operator”.

(5) Set “ON” to
“Value”.

(6) Set the register

button il
(7) Click the —2nd |

button.

(8) 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

En Ed Bep

Mo | Aun | Condtion [ 1]

(1)(8) Click “Bit Condition”.

(2)(9) Set “10”.

()Set 0.1”. (10

Set “0
|
@)(11) Set ="
Pegiiersd Conddion / ]
Condiion DEL | o | and] (5) Set “ON”.
00N & '.l"j =i ot = |':'” —Jk (12) Set “OFF".
r [~ 08| U OO ) TR | R

Doy trve [oe) Iﬁ fmga— (6)(13) Click the register button.
Dumt  DEL | and| Trpe  Addwss  Dpestt  Vehes

=N=] o I | LIS COF- )
| ;IR 2 CIFE | 8 IR | A | ]

(7) Click “and”.

Ny

= = = mmm Click the “Register” button.

Double-clickthe s s m m m
registered formula

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

Mo, | Bun | Condition Delay(ms Cutput

5.0=0M 3000 01=0M and 0.2=0FF

1| | 10
Mo | A iti
m« ....... T SR GTCRN ard GOaHEE

1| | 10

N
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Select [Edit] | [Insert
line] from the menu in

“1/0 Condition —
[Configuration]”.
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Add a new line to enter the second formula.

n-imu-h
[ lrewtie ]

g om— TR

o | »
M. | Fiun | Eu:unu:litiu:un | Delay(ms] | Cutput .
i ] A 0=0MN 4000 01=0M and 0. 2=0FF

1 E

<]

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
(At this point, the upper limit SW (0000001) is actually turned off

(000501) is turned on.
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.
limit SW (000002) is turned on.

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

In three seconds, the upper

| Tl i I R I Candibinn

0 D 5.0=0K

i1 D 5.1=0M

I Melanlrmsl I [T
3000 0.1=0M and 0.2=0FF
000 0.2=0M and 0.1=0FF

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]”.

NS

Enter “sample” in
“File name”.

Select [File] | [Exit]
from the menu in “1/O
Condition —
[Configuration]”.
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4-2-4 Saving and Ending I/0 Condition Settings

10 Condition - [Configuration]

Eile Edit Help
Dpen...
Save Condition | Drelay(mz] | Cutpit
3000 0.1=0M and 0.2=0FF

b 0=0M
1. 1=[M

[.2=0M and 0.1=0FF

Reaqizter I

Save Az

[~ Logical Expression

Ny

2]

Save i Iﬁ My Dacuments

HadeEE

File name: ISampIe

Save l

Save as ype: IE::umma Separated(®.cav]

j Cancel |

&

End I/O Condition [Configuration].




Prepare the external

input debug by 1/0
Condition
Configuration.

Select [File] | [Open]
from the menu in “1/O
Configuration — [Run]
“ and select
“Sample.csv”.

N

NS

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

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 ]

Now you are ready to start debugging.

Execution of I/O Condition Tool

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

Open 7]

Lok jr: Iﬁ by Diocuments j ﬁl

File name: ISampIe.cw [ open |
e

Filez af type: IE:::mma Separated(”. cav) j Cancel |

&

N

0 Condition - [Fund HEE
Ei=  Help
I0 coeefilinn lis Il: L Dicirel it £ 5 vk o Eromse .. |
Tanget FIMG Seddemsa
r |
Mtk sdckwzs a

Mods addies | (] Remove the check of

“Synchronized”.

0yt

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Start

N

Click the [Start] button. /O condition watching is started to check whether the set
conditions are established.
.. 10 Condition - [Run]CS1H-CPUG3 = |

File Help

|0 condition file 4y DocumentshS ample, csy Browse... |

— Target FIMS Address

™| Sunchronized

M etwork, address

Mode address 1

IInit addresz

R

|E:-:ecuting |0 Condition ' atching _| 14 cycles

After 1/0 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.

|Standing by in Program mode. Start the continuaus . | 0 cycles |

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

Mo | Fun | Condition | Delaymz] | Cutput

1] ] 5.0=0M 3000 01=0M and 0.2=0FF |
i1 ] 51=0M 3000 02=0M and 0.1=0FF )
1| | 1
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N

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

Waiting for car arrival

Check the following processing flow in order.

(1) Waiting for car arrival

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

(3) Start of shutter up 3
The normal rotation motor (000500)
is turned on by the conditions and
(4) After 3 seconds > 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.

(5) End of shutter up

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

(7) After 2 seconds The ladder program counts 2 seconds after
car passing.
(8) Start of shutter down )

The reverse rotation motor (000501) is

turned on by the conditions and

(9) After 3 seconds > 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.

(10) End of shutter down

The ladder program counts the number of
car entries.

(11) End of car entry
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Waiting for car arrival

After clicking the

contact 0.00, click the

right button of the

mouse to select [Set] |

[On].

NS

Car arrival

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

Setting on the arrival

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.

; Wi W0
e i
[®] r]

— Bnf [
[T —
Hum Frad it Ackdrmycar 5;
ExBimp PP -

5N Fral Mnasronicy

:‘ 'IE SET 5t
(1] a0 | i :.
| — R i
O Fererdigie "
,__-”._: . TIH T
foen | T -
e [1Ferrdasd Mot o | 0B o ———
g . m Setwiln
1 om e 5N
=Tl | E——
&y -
_1 |_ 1 il
|| s Batahi.
u.ul_ L WL
! Ly E

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

] 1] II.II.

on.
! (] .y "5'; [ T
: o Eriey T
Wil )
_| |_I
Cor Ewterig P |
il |
i Hiomwell Bt Mo ©

Car Batwring .. | Ugpar it £14
L]

Hecrad Exdabs

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

/0 Condition Configuration)

' 4 H"T; !-!'I o Boewesl Food by ool
Car Eutersg ! | Upper Lavs 540
L]
— |_I |
Heeral Eodab
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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.

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.

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr




Ny

After the timer After the timer calculates two seconds, the timer flag is turned on, and the reverse
completes
two-second
calculation, the
reverse rotation
motor (5.01) is
turned on.

rotation motor is turned on.

Ny

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

The lower limit SW is turned on according to the condition/output formulas set in
Set /O 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.
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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 1/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 |
Conditiohs
|Do=#3) =]
—&MNDLIST —0OR LIST
D0=t3
AMD
|Ipdate
Delste | sod | Dekte |
Fead Save | k. | Cancel |

Settings in IO Break Condition Settings

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

e R DO 03 53 ] o i |

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

N
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10 Break Condition Settings

Conditiohs
=
Jis|
—&MNDLIST —0OR LIST
AMD
................................. |Ipdate
llllllllllll igd ™™ Dekte | sod | Dekte |
Fead | Save | k. | Cancel |

Regizter 10 Break Condition Ed

(1) Click “Register ¢~ Flegister Bit condition (1) Click "Register Word”
Word Condition”. — Bit Candition :
(2) Set “D” to “Type”. Type Adress S vame —— |(2) SetD”

(3) Set“0” to " /ZI / o = l“ ”
“Address” (3) Set "0
' I

T Register Word u:u:nnu:hty/ /

4) Set “=" to “n

( )"O tor” —iard Candition / (4) Set "=
erator-.
P Type / .ﬁ.ddress/ Dperatur/‘v’alue[He:-:]

(5) Set “3” to “Value”. D - = |3

(6) Press
oK

o)

X (5) Set “3”

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

,—— |(6) Press OK

K
] 4 Cancel |

NS N
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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
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4-3-3 Example of Program Debug Operation by Using IO Break Condition

Double-click the sample program “Entries Count Process® and start monitoring in

advance.

= Lanple - C PFiypanne

[MewFiCl HewPingrani Entiier Cound Pinceceineg [Dsag am|]

(7 Fe Edt Wew iost PLD Pogsn Jook Shedow Heb

D @@ @e o A TN ALES L REAREBTER W 8L
[l eea [ [epli= el A mpnn 0 = 0o i |38 B[ 2 % a4 e |
IERERE &= %
F J n ([ Femr-an H g s Friogeaed | -
D ﬂ ML I3 TH] 5o Progi s Wodks | Fencamny Wi - Enbiie_ Coni_Temazang]
= Spmisly e
b‘ll:n.u. ©m
i co CT icall gl
Ewme
3 et o =
= sl |L0]
= Tunbck . i
St [ brasing Frocssung 1
Enfrma_Courd_Procesarg) HEEETTIET Tl =i
L L LT BT TS 5N
Pocimct f ]| I k
x Hone ke Diata Thge { Faoared Vokae Corners
Hsa LT WL BOCL [ W, Do ] 1 Car Erdbsang Flag
Hewwdt C1 [ CHAKREL [Hau Charrad| Q00 Hax Complsted Entes
“EIIIIIEI‘uhﬂIMaMJ Ll __1»
For Help. press F1 [ [FenF LT Banlzio] - GlopProgean Mode I LT T [
To display Watch

; Alt
Window, press . . .

P Here, use Watch Window (IO Monitor function).
and together.

B EERE Display Watch Window in advance.

N

Run the virtual PLC in advance.

!
P EEEEENLI :ll{llT:ll

Simulate car arrival and passing by using the Set On/Off functions of CX-Programmer.
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Reqister 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.

% Lample - Piopasmo - [MewPLUC 1. HewPiogani Entses_Counl_Pescermng [agan]]

B Mew vt PUDL Puogran ook windes Heo =] x|

DEE (@R &P o (A% e (ALEN A BARETRE -
[aaa SEmEkrwwrwl —cod B Sm(as% W
ImA RS o= EE

- FamaFigpnct
=] m HeePLDA L8 1H| SopPropam oo
itk

Drag & Drop

Craca Type o il

BOOL DT Contecd]
CHENMEL e Charid ]|

lil |I
| [HewACiGmdeo) - SieeFogenbeds | [S8C eg@Rddies [ [

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.

(The status is currently displayed as “Running”.) Fle Edt Debug [osons

EEE SN NN NN NN NN NN NN NN EEEEEEEEE N m O ek =

B T—

R '\=1N00E]
AMD M W00
QUT "wIm
LD W00
On (oS0
AMD M (NI
QUT (00
51D DO0000
SET winig
LDV W10
il Co @i
LD TN
OR QD0sdt
ANOM 0IE2
OUT D30SH
- i L
OUT "W
ARET WT0lL
«ee St Mo -
EUD Wi
=aH[55) O0D
TR

il | ¥
L

Click the icon in
Debug Console.

M R SR RE DRSS wm — m o b=

NS
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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

NS

First, initialize the value of the number of completed entries (D0) (change the value to 0).

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

[FLE Hame hae | Addess [ Dista Type / Fovad ekt [ [
HisPLL] (e BOIL |0r/DA T 1 Cai Ertning F
Set Hew Yalue E3 |
Address: |D 0 SetValue |
Walle:
e |&5 Cloze |
Hewifalue: IEI
it EBE3E Edit &ddresz/Type |
Elirane |
L M Hlasre | Aakheaz | Dol T o Fromad Vs Corrent |
L A (=000 ACCIL o0 Dol ects 1 L £ F
T —— T —
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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.

| W alue | Comment
ewPLL [ 1 ar Entering Flag
HewPLC 1L CHAMMEL [Hes.Channel] | 0001 Hesx Completed E ntries

N

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

I 5| Repeat until the value

PLC Mame | M arme | Address | Data Type / Format

Sddies WD St Vakee | of DO turns “0003".
Vo

Hewahue: [1

0.1

| =

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.

= Dommds [ Piajusiesed - [HeaB 1 O] H et oy sl T idiee_Ced_Pioisdi g [ D b ma ]

[ E® fe= |aee FIL Cwple [mb jgeies by ol =

W - RO B RN TR R B Y[R - 1SRRI KRl -l { - N R [
rige| | r_l-:l:l (i e T EaE] R ERTRE it = m‘l—ﬂrl* -
J 3 2 ‘ T L EE e e
K —aeen = [ e ]
oy, e i T b = e ge s
=] ::‘I.."I:r"lr“"l-' e | Vs s Brwssa_ Comman Frosim stg] I':""‘" T ll
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4-4 Other Debug Functions

Running Program in the Unit of Step and Scan, Break Point Setting

If “Step run” is used, for instance, it is possible to
inspect a sequence calling subroutine processing or
check the values in progress from FOR to NEXT
(Fig 1).

Also, when a break point is specified and “Scan run”
is executed, it is possible to execute the program
until the break point and then abort it. It enables
you to restart the program execution from any line
(Fig 2).

Step run: Executes a program per instruction.

W CX-Simulator Debug |

File Heplay Help

Scan run

Continuous scan run

Show Step run

=10 =

Continuous step run

Step run

Continuous step run: Executes instructions one by one

automatically.
Pause: Aborts continuous step running temporarily.
Scan run: Executes one scan and then aborts.
Continuous scan run: Repeats the operation of one scan.

PSS B3

Step Aun
Filz  Edit

Debug Options

| Addr. |Instruu:tiu:un

LD 000000
SBS[091] 0000
LD 00000t
OF o000z
OUT 000100 @
----- Section b arker -
SBM[092) 0000

LD 00000t @
MOV[021) DO0OO0 OO0,
RET093)

EMD[001]

P = et B ) I R R B L R i e

—_

Fig 1. Debug example by step running

Pause

Break point

/

Fig 2. Debug example of break point
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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
avirtual PLC in your PC.
Creating a virtual PLC from the CX-Simulator menu enables you to use the following functions.
See the operation manual of CX-Simulator for the detailed operations.
Serial communications for connecting with PT
Network communications by network communications instructions
Measurement of 1/O refresh time with an 1/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
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[Start]
[Programs]
[Omron]
[CX-Simulator]

[CX-Simulator]

Or double-click the
CX-Simulator icon.

imulator

3-1 Starting CX-Simulator

Start up CX-Simulator from Windows.

£ Dats Trace Fscondeg Teol
] Releae Hotes

S oMings r BB MS-005 Pomg
(0 Outhook Espres:
* &) ‘Windows Exploses

Loog O gals

Shy Dowrn

AE S || B united: Cifrogammes |

N

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

@0 @80 1L
'E 1

Select PLC |

— Select PLC Setting
% Create a new PLC [PLC Setup Wizard)

" Open an existing PLC

Bravze |

PLC data folders

Cancel |

=Y C%-Simulator Debug Cong ===

File Replay Help

I e > | A RE E||%|
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5-2 Creating Virtual PLC

Create a virtual PLC according to the contents of the [Select PLC] screen.

Select PLC ]|
Check [Create a new —Select PLC Setting
PLC]. EemmmEnEE ¥ CeateanewPLE [PLE Setup ‘Wizard)

" Open an existing PLC

Bravze |

PLC data folders

| Cancel |
J N

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

Select a directory to

create data. PLC Setup Wizard - PLC Data Folder Settings |

Create a new PLC data folder.

Select a folder to create.

CX-Simulator SN==TaTEI=TAT L MEONYC-PROGEAMMER
OmRoN C:APROGRAM FILES'OMBOMNAC-PROGRAMMER

Browse |

llllllllllllllllllllllllllll<£&kll| Mest » I Cancel

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr




Select a PLC type. Select a CPU unit type.

PLC Sebtup Wizard - Select PLC Tppe

Select “CS1H-CPUB3” this time.

Selec & FLL ypm.

CEAG-CRUES
CSAG-CRUM
CEAG-CRUE
C3AG-CRUEz
C3AG-CRUEH
CHAG-CRUMH
CHAG-CRUAH
CHAG-CRUAEH
CHAH-CRUGT
CHAH-CRUGE
CHAHCRUES
CHAHCRUE

CHAHLCRUETH
CEAH-CRUBEH
CEAH-CRUEEH

lllllllllllllllllllllllllll!ﬂlm

| ¥

NS

Register PLC Unit.

You can register 10 Units and Special 10 Units.

N

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

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.
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Work CX-Simulator

I _ [ <]

[Guide to Connect]
Press the Connect button, and Co-Simulator will be able
to work, with other applications.

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

<Target FINS address>
Metwork, address 20
Mode addresz: 10
Unit address © 0

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

(oot ]|

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

It is the end of creating a virtual PLC.

Now the virtual PLC CS1H-CPUG3 exists in your PC.

After a virtual PLC is created, [NETWORK] in [Status Settings] (above right) starts
blinking.

The virtual PLC is created in your PC with the network address 1 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. Check [Always on Top] for your convenience.

Console Display Settings
™ C-Simulator Debug Console
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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
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