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Introduction

- Please be sure to read and understand Precautions and Introductions in CX-Programmer Operation Manual
SFC (W469-E1), CX-Programmer Operation Manual (N446-E1) and CX-Programmer Operation Manual
Function Block/Structured Text (W447-E1) before using the product.

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

- To read the PDF files, you need Adobe Reader, a free application distributed by Adobe Systems.

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

-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 are the trademarks or registered trademarks
of the respective company.

-"TM"and the (R) mark do not appear with product or company names in this guide.

- The product names of the other companies may be abbreviated in this guide.

- Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation.
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1-1 Introduction of SFC

Section 1
SFC Overview

(BB Introduction of SFC

This section provides an overview of SFC.

B 1-1-1 Describing Programs with SFC

Sequential Function Chart (hereafter called SFC) is a graphical programming language that
displays the process flow as a diagram, thereby allowing the user to control the sequential
processes by describing the transition conditions and actions for each step.

SFC is suitable for understanding the processing order and status transition of a program.

| Process Flow

( Step1 ||—| Processing Contents |

——+—— -a——— Step Transition Condition

| Step2 |—| Processing Contents |

——+—— --——— Step Transition Condition

| Step3 |—| Processing Contents |

—— -a——— Step Transition Condition

>

. 1-1-2 Correspondence of Steps and Programs

Program controls correspond to the actual step flow, making it easy to understand the program as

a whole. This reduces the workload in debugging and maintaining the programs.

Equipment Control /
External Device Control SFC Program

1-1
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1-2 What Can CX-Programmer Do?

(£74 What Can CX-Programmer Do?

This section explains the features and the usage of SFC.

. 1-2-1 Choosing a Programming Language for Your Application

Each program can be coded in any combination of SFC, ladder, and ST (Structured Text).

From the three, select the suitable programming language for the process.
For example, you can code step progression with SFC, device control with ladder, and arithmetic

processes with ST.

User Program

SFC Step
Task Progression )
Control
\_/—
Task .
— Ladder The suitable
Devi programming language
B nglt(r;gl > for the process
Task is selectable
\_/—
a=a+1 ST
Task Mathematical
Processes _/
\_/_-

Flow and order of controls can be coded with SFC, while actions within steps and transitions
between steps can be coded with ladder, ST or Boolean variables (contacts).

| x| (@) : Action Program (Ladder)
E% MewProject (b) : Action Program (ST)
= B2 NewPLC1[CI1G-H] Offline (©) : Transition Program (Ladder)
""" =3 Symbols (d) : Transition Program (ST)
----- @7 10 Table and Unit Setup
----- Settings
g MEmOryY

[—:I% Programs
El% MewPragrarml (00}
2 Symbaols

AT Actions

----- Actionl
Actionz ]@
BT action3
-1 actiond ]©
[El-=F Transitions
----- FF Transition1 ]
----- FF Transitionz
Transitions ]
Transitiond
=-IE0 subcharts
+-BB Subchartt
----- {F Function Blacks

Project ,f

1-2



1-2 What Can CX-Programmer Do?

The SFC editor allows simultaneous viewing and editing of both the SFC chart and action/

transition programs. This allows for process and transition conditions to be viewed and edited while
maintaining a perspective on the program as a whole, allowing the user to fully utilize the features
of SFC.

AT aadn

BCBONFIag - Vi halsDetacted

EssueTickit 1H

ptanceflan T TkketReceived

I3

°|I'wp-l-.-iw,-‘
Ceatern

b
o

4] _||:| ‘. _;l:l
@
4 | o
0 :m II:; Hewlrogmi] @ :I
0(‘? WehicleDetected|
[T —
= | o

(@): SFC View
(b): Program View

The SFC editor can display the SFC view and
the Program view in horizontal or vertical

alignment.

To display the views in vertical alignment,

check SFC Horizontal Split on the SFC tab of

the Options dialog box.

.
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1-3 SFC Operation

SFC Operation

This section explains the elements of SFC and the operation of SFC programs.

. 1-3-1 Elements of SFC

>_

.........

.........

1-4

(@): Step

A step is an element of SFC programs, and
represents a single process within the overall
process flow. When a step becomes active,
action blocks assigned to that step are
executed.

The first step of a program is referred to as the
"initial step".

: Action Block

An action block contains the step processes
(actions) for a single step.

: Action Qualifier

An action qualifier defines the execution
timing and status retention preference for
each action.

: Action Name

For each action, specify a Boolean variable
(contact) or an action program name.

: Transition

A transition represents the condition that
transfers the active status from the step

before the transition to the step after the
transition.

: Simultaneous Sequence Divergence/

Convergence

A simultaneous sequence divergence is a
structure in which a single transition is
followed by multiple steps. When the transition
condition is satisfied, all of the connected
steps become active simultaneously.

A simultaneous sequence convergence is a
structure in which multiple steps are followed
by a single transition. Active status is
transferred when the transition condition is
satisfied and after all the steps have been
activated.




1-3 SFC Operation

|:|:| @: Divergence/Convergence
A divergence is a structure in which a single

: @ 5 step is followed by multiple transitions. The

' active status is transferred to the transition for
; which the condition is satisfied.

- -+ - E A convergence is a structure in which multiple
________ : transitions are each followed by a step. This

| | structure merges a flow that has been
branched.

For details on SFC elements, refer to CX-
Programmer Operation Manual SFC .

. 1-3-2 SFC Program Operation

A step can be either active or inactive.

When a step becomes active, actions defined within that step are executed.

When the transition condition is satisfied, the step immediately before the transition becomes
inactive, and the step immediately after the transition becomes active.

The following example illustrates a case in which transition condition "Trans1" is satisfied, and the
active status is transferred from step 1 to step 2.
The bullet symbol indicates the active step.

| Steple H Action1 | | Step1 H Action1 |
—— Trans1 — —— Transf1
Conditions Met for Trans 1
| Step2 |—| Action2 | | Step2e |—| Action2 |

1-5
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Memo
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Section 2
Creat ams with SF

gate system as an example.

2-1 Workflow

Workflow

This section explains the SFC programming workflow, from creation to simulated debugging.
When creating a program for actual use, test the program with the actual devices after completing

the steps below.

1. Define Operation

2. Create Project

3. Create SFC Chart

4. Compiling

5. Simulate

6. Add Actions

7. Debug

1.Define Operation
Define the operation of the system to perform.
Refer to 2-2 Designing Programs.

2.Create Project
Start CX-Programmer, and begin programming.
Refer to 2-3 Creating Projects.

3.Create SFC Chart
Organize the overall process flow into actions
and transitions, and create an SFC chart. Assign
the created program to a task. Create an SFC
chart, and program the transition conditions.
Refer to 2-4 Creating SFC Programs.

4.Compiling
Check for errors in the program.
Refer to 2-6 Compiling.

5.Simulate
Using the simulator, check that the transitions
between steps actually take place when the
transition conditions are satisfied.
Refer to 2-7 Simulated Transition Test.

6.Add Actions
Program the actions for each step.
Refer to 2-8 Creating Action Blocks.

7.Debug
Test the operation of the program as a whole.
Refer to 2-9 Simulated Operation Test.
For details on debugging, refer to CX-
Programmer Operation Manual .

2-1
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2-2 Designing Programs

274 Designing Programs

Design the program based on system operation.

. 2-2-1 Parking Gate System Operation

When a car approaches the gate, a ticket is issued. The gate is opened when the ticket is taken.
When the car passes the gate, the gate is closed, and the system returns to the initial state. A
display panel is used to display status messages. Transitions between actions are initiated by
inputs from the sensors.

Ticket Dispenser

Ticket Sensor

Display Panel

Gate Open Limit Sensor

14S yum sweibold buneain H

Gate Close Limit Sensor

The program design process is outlined below.

* Define the operation of the parking gate system.

« Clarify the conditions by which transitions of action take place.
* Create an SFC chart based on action flow.

+ Create the actual I/O device control programs for each action.

@ When the system is waiting for a car (wait
status), the gate is closed.
(@): Vehicle sensor is OFF.
(b): Ticket sensor is OFF.
(©): Gate open limit sensor is OFF.
(d): Gate close limit sensor is ON.
(e): Nothing is displayed on the display panel.

2-2



(2 When a car enters, the vehicle sensor turns
ON.

(3) When the vehicle sensor turns ON, a ticket is
issued.
"Take ticket" is displayed on the display panel.

(4) When the ticket is taken, the ticket sensor
turns ON.

(5) When the ticket sensor turns ON, the gate
opens.
"Opening gate" is displayed on the display
panel.
Gate close limit sensor turns OFF.

@ When the gate is fully open, the gate open
limit sensor turns ON.
When the gate open limit sensor turns ON, the
gate stops.

(7) "Go" is displayed on the display panel.

When the car passes the gate, the vehicle
sensor turns OFF.

2-2 Designing Programs

2-3
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2-2 Designing Programs

(@ When the vehicle sensor turns OFF, the timer

2-4

counts 3 seconds for safety, and then the gate
closes.

"Closing gate" is displayed on the display
panel.

The gate open limit sensor turns OFF.

When the gate is fully closed, the gate close
limit sensor turns ON.

When the gate close limit sensor turns ON,
the gate stops.

The system returns to the wait status.




. 2-2-2 Action Flow Diagram

2-2 Designing Programs

The action flow diagram for the parking gate system is shown below.
The numbering in the diagram corresponds to the numbering in 2-2-1 Parking Gate System

Operation.

v

(D Wait status

@ Vehicle sensor

®lssue ticket

@Ticket sensor

(®Open gate

® Gate open limit sensor

@Dstop gate

(®Vehicle sensor

®Close gate after
3 seconds

Gate close limit sensor

@ This is the initial state of the parking gate

system (wait status).
Maintain wait status until the vehicle sensor
turns ON.

When a car enters, the vehicle sensor turns
ON.

When the vehicle sensor turns ON, make a
transition from (1) to (3).

Activate the ticket dispenser and issue a
ticket.

Display "Take ticket" on the display panel.
Maintain this state until the ticket sensor turns
ON.

When the driver takes the ticket, the ticket
sensor turns ON.

When the ticket sensor turns ON, make a
transition from (3) to (5).

Rotate the gate operating motor in the normal
direction to open the gate.

Display "Opening gate" on the display panel.
Maintain this state until the gate open limit
sensor turns ON.

When the gate is fully open, the gate open
limit sensor turns ON.

When the gate open limit sensor turns ON,
make a transition from (5) to (7).

The gate is stopped at the open limit.
Display "Go" on the display panel. Maintain
this state until the vehicle sensor turns OFF.

When the car passes the gate, the vehicle
sensor turns OFF.

When the vehicle sensor turns OFF, make a
transition from (7) to (9).

2-5
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2-2 Designing Programs

(9) Wait 3 seconds after the transition, then rotate
the gate operating motor in the reverse
direction to close the gate.

Display "Closing gate" on the display panel.
Maintain this state until the gate close limit
sensor turns ON.

When the gate is fully closed, the gate close
limit sensor turns ON.
When the gate close limit sensor turns ON,
make a transition from (9) to @.-

.2-2-3 Programming Example

An example program for the described parking gate system is shown below.
The numbering in the diagram corresponds to the numbering in 2-2-2 Action Flow Diagram.

[ Note ]
The programs used in this manual are provided for educational purposes only, to aid in understanding how
CX-Programmer works. When designing a program for actual use, be sure to make considerations for
safety in terms of hardware devices and control methods.

BSFC Chart

Create an SFC chart based on the system operation.
Use a Step to code steps, an Action Program for processes within a step, an Action Qualifier for
execution timing, and a Transition for transition conditions.

Gate Fully Closed Flag [>—|

@] Initial Step ||
Vehicle Detection Flag -+ Vehicle Detected
@) g

@ | Issue Ticket |—| N |Ticket Issuance |

@Ticket Acceptance Flag -+ Ticket Received

@ | Gate Open |—| N |Opening Gate |

(6) Gate Fully Open Flag — Gate Fully Open

@ | Pass Gate |—| N | Passing Gate |
Gate Passing Flag —+ Gate Passed
@| GateClose |—D3s [Closing Gate |

Gate Fully Closed Flag Gate Fully Closed

14S yum sweibold buneain H
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BMemory Allocation

Set memory allocation for the external devices as follows.

2-2 Designing Programs

External Device /10 Address
Vehicle Sensor Input 0.00
Ticket Sensor Input 0.01
Gate Open Limit Sensor Input 0.02
Gate Close Limit Sensor Input 0.03
Issue Ticket Output 10.00
Normal Gate Operating Motor Rotation Output 11.00
Reversed Gate Operating Motor Rotation | Output 11.01
Ticket Issuance Message Output 20.00
Gate Opening Message Output 20.01
Pass Gate Message Output 20.02
Gate Closing Message Output 20.03

B Transitions

Set the transition conditions between steps. Example ladder programs are shown below.
For a ladder output coil, use the Boolean variable output, having the same name as the transition

program.

"Vehicle Detected" Program

0.00
| |

Vehicle Detected

()

[ / |

Vehicle Sensor

"Gate Fully Open" Program

0.02
| |

Gate Fully Open
|

[ / |

Gate Open Limit Sensor

"Gate Fully Closed" Program

0.03
| |

Gate Fully Closed
|

[ -/ |

Gate Close Limit Sensor

"Ticket Received" Program

Ticket Received

|
A

Ticket Sensor

"Gate Passed" Program
0.00
| ¥
| |

Vehicle Sensor

Gate Passed |

()
—/ |

2-7
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2-2 Designing Programs

BActions
Describe the processes for each step. Example ladder programs are shown below.

"Ticket Issuance" Program "Opening Gate" Program
P_On 10.00 P _On 11.00
| N\ . | 7\ Normal Gate
| U Issue Ticket | W, Operating
Motor Rotation
i e
g 7\ ) ag M Gate Opening
W, Ticket Issuance U
Message Message
"Passing Gate" Program "Closing Gate" Program
P_On 20.02 P_On 11.01
| | ] M\ |Pass Gate | R Reversed Gate
| . / |Message | \_/ Operating
Always ON Flag /c\)li\:lvz'azyis 20.03 Motor Rotation
ag ) Gate Closing
U/ Message




2-3 Creating Projects

Creating Projects

Start CX-Programmer, and select the device type.

1 Start CX-Programmer.

(1) On the desktop, select Start - All Programs -
OMRON - CX-One - CX-Programmer - CX-
Programmer.

CX-Programmer will start, and the main
window will be displayed.

For details of the main window, refer to A-7-1
Main Window.

2 Create a new project.

(1) Click New.
The Change PLC dialog box will be
displayed.

File Miew PLC Tools Help

INEIEIEE L
[exax [ [SEEERE
B 5 I = |66 2 B | 4D

N 4
3 Select the device type and the
network type.
(D Select the device type from the Device Type [T
drop'dOWn list. — Device Marme
HewPLLT
@ Click Settings. BT
The Device Type Settings dialog box will be M- -
. -] Setings.
displayed.
Settings for CJ1G-CPU42-H will be used here —Metwork Type
as an example. [ Toolbus x| Settings.. |
— Comment
-
[~

Ok I Cancel Help |

2-9
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2-3 Creating Projects

®

@

®

®

2-10

Select the CPU from the CPU Type drop-
down list.

Click OK.
The Device Type Settings dialog box will be
closed.

Select the network type from the Network
Type drop-down list.
For example, select Toolbus.

Click OK.
The Change PLC dialog box will be closed.

h 4

Device Type Settings [C11G-H] |

General |

— CPU Type

— Total Frogram Area Size
10K [Step]

[~ Read Only

— Expanszion Memaom

[~ Read Only

— File kMemary

-
32K [1 Bark] =l
=l

INnne

™| Fead Ol

— Timer / Clack
7| [rstalled

Make Default |

o)

Cancel | Help

b

Change PLC x|

— Device Mame

[MewPLLT
— Device Type

|CI1GH | Settings |
— Metwark Tope

Settings... |

— Comrnent

Cancel |

W




2-4 Creating SFC Programs

2’y Creating SFC Programs

Add an SFC program.

When a new project is created, it will automatically be configured for ladder programming.

Ladder programs are not used in this
example. Delete the existing ladder program
and add an SFC program.

@ On the project workspace, right-click New
Program 1 (00), and select Delete from the
pop-up menu.

A dialog box will be displayed to confirm
deletion.

(2 Click Yes.
The default ladder program will be deleted,
and the ladder editor will be closed.

@ On the project workspace, right-click
Programs, and select Insert Program - SFC
from the pop-up menu.

=l o [Program Mame : MewProgrami
E& MewProject
=28 MewPLC1[CI1G-H] Offline [Section Mame : Section]
----- =4 Symbols
_____ 7 10 Table and Unit Setup Grosssssssssssssssii
----- Settings é é
g Memaory é é
[_]% Programs Crssesssesisesisesises >3
7 Symbols Open
£ Sectiont i Insert Section
...... @ EMD
----- TF Function Blocks @ Compile
Partial Transfer L4
Goto Rung)Step...
Goto Commented Rung
dh cut
Copy
E Baste
I
Renarne

’T Allow Docking
Hide:

v

CX-Programmer ¥7.2 i ﬂ

! E Are you sure you wank o remave this item and all ibs contents?

ves "

=1

==l

E% MewProject

- MewPLC1[CI1G-H] Offline

4 @ Ladder

BT structured Text

o Gt
oy,
E Paste

Delete

2-11
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2-4 Creating SFC Programs

A new program@ will be registered. The
SFC editor@ will be displayed.

The default programming language for new
projects can be changed to SFC.

Select Tools - Options. The Options dialog

box will be displayed. From the PLC tab, select

SFC for Default Program Type in new PLC.

L
OFER - rme AUT TE Brm s =
a9,q-n, Fi-=En fem
OEERPDF Gl B " wan er-:.ll.,---u-;

i
o

PEETER | Ln s

Au%L WEFEE

EWHN embe=gmsiw

pr=——
= B 1] P
iy

Frowet = b
oy, e P

W Use section marker instuctions

[ Default Pragram Type in new F'LE:]

Ladder j

YWork Orline Simulator

v Automatically Transter Pragram ta Si

[T R < TR F S | |5 =] 2o

Ladder
5T

Cimmrem




2-5 Creating Steps and Transitions

v2s) Creating Steps and Transitions

Create an SFC chart and set the transition conditions.

. 2-5-1 Renaming Steps/Transitions

When an SFC program is first created, two steps and a transition are displayed by default. Rename
these SFC elements, so that the program content can be understood more easily.

By default, an initial step @ , a transition @ , ®@

and a step @ will be displayed in the SFC =
view @ .

Steps define a process, and transitions define

the condition(s) for moving to the next
process.

The step with the double-line frame is the
initial step. Execution of an SFC chart begins
at the initial step.

In this example, the step represents the
parking gate system in the wait status.

(1) Right-click Step1, and select Edit Step Name
from the pop-up menu.

|»

Step Timer »
Steps can be renamed without affecting

. Al &L 13
Info operation. e

SO Ao Hlanks

Add Transkion and Step

A T it

Insert beep and Iransibon Above
Insest Transition Above

@ Type "Initial Step", and press the Enter key.
The step will be renamed.

2-13
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2-5 Creating Steps and Transitions

Here, the transition represents the condition
for making a transition from the Initial Step

process to the following Issue Ticket process.

@ Double-click Trans1.

Trans1 will be selected.

«If the transition is not selected, click on a blank
area of the SFC view, and retry.

*Transitions can be renamed without affecting
operation.

*Transition names can be hidden.

Select Tools - Options. The Options dialog
box will be displayed. Uncheck Show
Transition Name on the SFC tab.

(2 Type "Vehicle Detection Flag", and press the
Enter key.
The transition will be renamed.

14S yum sweibold buneain H

In this example, the step represents the ticket
issuing process.

@ Right-click Step2, and select Edit Step Name
from the pop-up menu.

@ Type "Issue Ticket", and press the Enter key.
The step will be renamed.

2-14

InitizlSte

“YehicleDetectionFlag I T FaLSE

Step2

WehiclcDioto

Step Type g 3
Step Timer 3

Add Action (3
Styov Setion Blocks

#dd Transiton and Step

b

Initial=tep
YehicleDetectionklag : = FALS




. 2-5-2 Adding Steps/Transitions

Create the subsequent processes.

Add steps and transitions to the SFC chart.

@ Right-click the Issue Ticket step, and select
Add Transition from the pop-up menu.

You can also add a transition by pressing the T
key while the step is selected.

A transition will be added.

(1) Right-click the Trans1 transition, and select
Add Step from the pop-up menu.

You can also add a step by pressing the S key
while the transition is selected.

A step will be added.

2-5 Creating Steps and Transitions

|»

‘WahicleDetackionE sy

Edit Step Name

Step Type 13
Step Timer 3
Add Action ¥

St Aetion Blocks

#dd Transition and Skep

Insert Step and [ gnsmun Above i

Insert Transition A0ove

#Add Divergence

Initial =t
YehicleDetectionFlag: +FALSE

lzzneTicket |
0 -

IZJ Trarsi

(mE

I»

L_initiaiSten |I

‘YehicleDetechion? lag raLst

O iranst
DR gt | ransition Londition

#Add Step and Transition

Inserk Trmgn and Step Above

Insert Step Above

h 4

WehicleDetectionFlag : +—FALSE

lzzueTicket |

2-15
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2-5 Creating Steps and Transitions

BCreating Steps and Transitions

Steps and transitions can be created independently, and then later connected, using connectors.
The procedure for connecting a step to a transition is detailed below.

@ Right-click the step, and select Connections -
Add Connection To Step from the pop-up

2-16

menu.

A connector extending from the step to the
cursor will be displayed.

= Stepi

4

bdit Step MName
Step Tyvpe
Step Timer

Add Action
St Sekion Eacks

Add Iransiton and Step

Add Transition

Insert Step and Transition Above
Insert Transition Above

Add Divergence
Add Simult: 15 Sequence C

Byien p Sl rarl DefijaLis

Add Connection...

|»

A Jump Tu Slep

Cuk
Copy
Faste
Delete

A
Delete Gonneckion To Sep®
[Draw Gonmecton Tie Step a5 Jumg

Add Connection From Step

Titky Desiendanl SFC Bl il

[elete Gonnection From Step

Initial=ter
rFlag: T FALSE

lzzueTicket

Trans1 +FALSE




2-5 Creating Steps and Transitions

(2) Move the cursor to the target transition.
The cursor will become an arrow.

Initial=Stegp
onFlag: T FALSE

H”r?sueTic:ket
Trans\‘.\i RALSE
w
D 4
(3 Left-click on the mouse.
The step and the transition will be connected.
|Cintialsten |

YehicleDetedtionFiag: T FALSE

| lzzueTicket |

Trans| T FALSE

(@ Right-click the transition, and select Tidy
Descendant SFC Elements from the pop-up Stept
menu.

|»

Edit Transition Condition

Aidd Step and Transition

Al Slen

Insert |ranstion and Step Above
Insert Step Above

Aud Cunvergeine
Add Simukaneous Sequence Divergence

Connections ]

Add Subchart Step »

Qpen Transition Definkion

Cut
Copy
Paste
Nelete

lant SFC Elements

-
4| | »
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2-5 Creating Steps and Transitions

The connected step will be aligned below the
transition.

Initial=ter
YehicleDetedtionFlag: T FALSE

lzzueTicket

. 2-5-3 Creating Transitions

Create transition conditions as ladder programs.

For the Vehicle Detection Flag transition in
2-5-1 Renaming Steps/Transitions, define the
transition condition as a ladder program.

(1) Right-click the Transitions folder, and select
Insert Transition - Ladder from the pop-up

menu.
Transition1 transition program will be added
to the Transitions folder. ——
4
(2 Right-click Transition1, and select Rename 5% NewProgramt (00)
from the pop-up menu. 2 Smbaks

E|=ﬂ= Transitions

- IC0 subcharts Open
.- I7F Function Blocks Open Mnemonics

Goko RungjStep...
Goto Commented Rung

dh Cu
Copy
ﬁ Paste

Delete

[awe W

[Moye Do

’T Allow Docking
Hide:

2-18



(3) Type "Vehicle Detected".
The transition program will be renamed to
Vehicle Detected.

When the transition condition is satisfied, the

value of the transition will change to TRUE.
To determine whether a vehicle has entered,

the input contact of the Vehicle Sensor will be

used. Create a program so that the value of
the transition becomes TRUE when the
Vehicle Sensor turns ON.

@ Double-click the Vehicle Detected program.
The ladder editor will be displayed.

@ Create the ladder program.
Enter input contact 0.00 and the comment
Vehicle Sensor for the Vehicle Sensor, and
output coil Vehicle Detected. For the output
coil, select the transition program name
Vehicle Detected as a Boolean variable.

*For details on creating ladder programs, refer
to CX-Programmer Operation Manual .

*Note that if a timer counter bit output is used
for a program, the output will be maintained
even after the transition to the next step takes
place.

2-5 Creating Steps and Transitions

B

E% MewPraoject

=8 RewPLC1[C116-H] OFfline
----- =5 Symbals

aaa

----- #7 10 Table and Unit Setup

----- Settings

‘iﬁ Mermory

[—]% Programs

El% MewProgrami (00)
----- =1 Symbals

- Ackions
Fl-=F Transitions ]

------ i3] vehicleDetected| |
AL Subcharts
----- JF Function Blocks

B 5 NewProject

=D NewPl C1[C 1 6-H] OFfline
2 Symibols
ﬂ 0 TBHG md Uik SﬁLp 7 (l(h’(f(l((f{l(l(h’%
[ settings :
i Memary
=y NewiProgram {00)
2 symbols

—-IAI 0 [Program Mame : MeswProgrami)
[Transition Mame : VehicleDetected]
”

[Prociram Mame : NewProgram1]

[Tranzition Mome - %chiclcDotootod]

000 wehicleDetectsd |
L

I
Wehicle Senzor

14S yum sweibold buneain H



2-5 Creating Steps and Transitions

Assign the Vehicle Detected program to the
Vehicle Detection Flag transition.

@ Double-click the NewProgram1 (00) folder.
The SFC editor will be displayed.

(2 Double-click FALSE.
FALSE will be selected.

14S yum sweibold buneain H

@ Type "Vehicle Detected", and press the Enter
key.
The transition condition will be assigned.
The Vehicle Detected transition program will
be displayed in the program view.

2-20

S|

48 NewPraject
= T newpt 1[0 G-H] Offine

=3 Symboks

§7 10 Table and Unit Schup

(&) setengs

& Memory

=]

I=-=p Transitions
) vehirleDeterted
L1 Subcharts
1} Function Blacks

InitialStep
EFEEEEE BEEH N
ChEfiicleDEtscticnrTag

D T
|zzueTic

ket

Tranz1 -+ F&L%E

Stept

D oon W RERES f_|
e .
Lk IR I YR HEm|

lzzueTicket

Tranz1 - FALZE

Step




@ Create all the other remaining steps and
transitions.

For details on steps and transitions to be
created, refer to 2-2-3 Programming Example.

In this example, inputs from sensors are used
as transition conditions.

@ Assign transition programs to the transitions,
in the same manner that the Vehicle
Detected program was assigned to the
Vehicle Detection Flag transition.

For details on transition programs to be
created, refer to 2-2-3 Programming Example.

Sensor inputs can also be assigned to

transitions as Boolean variable addresses.
For example, the input contact (0.00) for the
Vehicle Sensor can be assigned directly to the
Vehicle Detection Flag transition.

Intial=tep

“ehigleDetectionFlag. .

= wehicleDetected

lzzueTicket

TicketboceptanceRlay :

- FALSE

GateOpen

GateFullvOpenFlay T FALSE

Paz=zGate

FatePazzayeFlag

~FALEE

GateCloze

GateFullviClozedFlag | T FALSE

Intial=tep

MehigleDetectionFlag.:

= wehicleDetected

TicketicoceptanceRlag :

lzzueTicket

TicketReceived

GateFullyOpenFlany | 1 GateFullyOpen

GateDpen

Paz=zGate

GatePazsaneFlag i

GatePazzed

GateCloze

CateFullyiClozedFlag | HSateFullyClozed

Intial=tegp

WehicleDetectionFlay —

lzzueTicket

TicketboceptanceFlag |

- TicketReceived

2-5 Creating Steps and Transitions

2-21
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2-5 Creating Steps and Transitions

. 2-5-4 Creating Loops to Initial Steps

Add a connector extending from the Gate Fully Closed Flag transition to the Initial Step.

@ Right-click the transition, and select
Connections - Add Connection From
Transition from the pop-up menu.

A connector extending from the transition to
the cursor will be displayed.

14S yum sweibold buneain H

(2 Move the cursor to the Initial Step.
The cursor will become an arrow.

2-22

o =]
g. et ulyClosedriag | < CaleFulyCiesed Q

Edit Transkion Condition
Add Step and Transition

gi;i;
[TaateFullyiClozedF
i

00

it

ED |

SehicleDetectionFlag.. 0,00

| lzzueT

ket |

Ticketboceptancellag | 4 TicketReceived

| GateCpen |

GateFullyCpenFlag

-1 SateFullyOpen

| Paz=s

ate |

GatePazzageflag -~y ZatePassed

0o
[TsateFullyiClozedFiag
m

loze

=00

— GateFully Clozed




2-5 Creating Steps and Transitions

(3 Left-click on the mouse. -
The step and the transition will be connected. || In'rtiaIIS‘ten ||
This connection is referred to as a "loop".

WehicleDetectionFlag... =000

| lzzueTicket |

Ticketbeceptanceklay | 7 TicketReceived

| GateCpen |

GateFullyOpenFlag | 1 GateFullyOpen

| Paz=Gate |

GatePazsageFlay -~ GatePassed

| GateCloze |

ZateFullyClozedFlag | 1 GateFulvClozed

The loop can be displayed differently for

easier viewing of the SFC chart. :“mm_m
Step and Transition
Right-click the Gate Fully Closed Flag LI
transition, and select Connections - Draw Inset Step Above
Ard Comeergence
Connection From Transition as Jump from Ik Simawoue Swquance v

the pop-up menu.

uld St St

e Tretesd g OEfiid i

Delets Connection To Transkion

al I

A jump is functionally identical to a loop. They
differ in appearance only.

| »

Gate Fully Closed Fla¢—|

[C_intialster ]
The SFC chart is now completed, except for sehiclebetectionflag. - 0.00
the actions. [ IssueTicket |

Ticketioceptanceflag | 1 TicketReceived

| GateDpen |

CateFullvOpenFlay | 1 GateFullyOpen

| Paz=Gate |

FatePazzageflag - GatePazzed

| GateCloze |

CateFullviClozedFlag | 1 GateFullyClozed
i+ Initial Step

2-23
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2-6 Compiling

2-6

Compiling

Test the program before creating actions for the steps.

. 2-6-1 Checking for Program Errors

Compile the program to check for errors.

(1) Press the F7 key.
Program compilation will begin.
Compilation results will be displayed in the
output window.
If no error is detected, the program will
operate properly. If an error is detected,
correct the problem in SFC editor.

. 2-6-2 Saving Projects

Save the created program.

(1) SelectFile - Save As.
The Save CX-Programmer File dialog box
will be displayed.

(2 Enter a file name, and click Save.

2-24

|| [PLC/Program Mame : NewPLC1 /MewProgram1]
Compiling SFC : NewProgram1

[Ladder Tranzition Mame : YehicleD etected)
[Ladder Tranzition Mame : TicketReceived]
[Ladder Transition Mame : GateFullyOpen]
[Ladder Tranzition Mame : GatePassed]

[Ladder Tranzition Mame : GateFullpClozed]

15

MewPLCT - 0 emors, O warnings.
The programs have been checked with the program check option get to Unit Wer 4.0,

[A[ AT M, Compile 4 Find Report A, Transfer /

J [ D) ew. Chrl-H
- [ Open. Chrl+0
J : Close

JFD H Save CEFl+35

m 1
=

i

Reusable File L

h 4

Save CX-Programmet File llil

Savein:ll’f}SFC j L] i

File name: | |Sample

Save a3 type: |D<-F'rogrammer Project Files [* cxp)

j Caticel ; |

(TN
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2-7 Simulated Transition Test

22y8 Simulated Transition Test

Before creating the actions, check how the program operates when the transition conditions are
satisfied. The simulator will allow you to test programs using only the computer.

. 2-7-1 Online Connection to Simulator

Transfer the program to the simulator.

@ Select Simulation - Work Online Simulator.

An online connection will be established
between the computer and the simulator. The
program will be automatically transferred to
the simulator.

You can disable automatic program transfer to
the simulator after establishing an online
connection.

Select Tools - Options. The Options dialog
box will be displayed. Uncheck Automatically
Transfer Program to Simulator in the Work
Online Simulator section on the PLC tab.

@ Click OK.
Online connection is now completed.

PLC1.MewPrograml [SFC Chart]]
ogram | Simulation  Tools  Window  Help

B & Start PLC-PT Integrated Simulation

% - Chrl+Shifk+ty
il T

Exit Simnulabor
[@ E E BLE Errar Simulatar

k. Cnline Sirnulakar

_;I Debug k
| |C___intialSten |
) 4
x

Pragram Dovenload ta PLC MewPLCT

(¥ &

Tranzferring programs. ..
Buyte 43736 of 59364

Downloading...

‘wiork Online Simulator

0- Autornatically Transfer Program to Simulator ]

Continuous Step Interval |5 _:| =100 me

5I

Proaram Download to PLC MewPLC1

Dovnload successiul
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2-7 Simulated Transition Test

. 2-7-2 Setting Transition Conditions

Confirm that the transitions actually take place when the transition conditions are satisfied.

@ Select PLC - Operating Mode - Monitor.
A confirmation dialog box will be displayed.

(2 Click Yes.
The operating mode for the PLC will be
switched to Monitor mode.

The SFC editor will become greyed out.

14S yum sweibold buneain H

®)

The Vehicle Detected program will be
displayed in the program view.

2-26

ner - [NewPLC1.MewPrograml [SFC Chart]]

t | PLC Program  Simulation  Tools  Window  Help

[ s btk e Ghrliay 7 N2 “J A ’E% |m|

= % Auko Online

I e B B
COperating Mode % Program Cerl+1
IManitor 4 @ Behug (|2

[¥¥ Compile &l PLC Programs F7 on
m Ctrl+4

) Run
Program Check Cplions. ..

. . 0s
Aukomatic flocation, .. Flag \ehiceDetecterd

v

CX-Programmer ¥7.2 |

' Make sure that there aren't any problems if the PLC is started,
. Do oo wish ko switch the PLC inka Manitar rmode?

Yes I | Mo I
1!

LRI e

£
fln

The green frame represents the active step.

Click the Vehicle Detection Flag transition.

G ateF ulvClos 4 =
el W R ——
o o)
eDetecsol VehicleDetected — o
..... o
—— r— e
UL S 2 |
1 TicketRpc g - - :;



(1) Right-click Vehicle Sensor, and select Set -
On from the pop-up menu.

The contact can also be set to ON/OFF by
double-clicking the contact, just as with any
standard ladder program.

When the Vehicle Sensor turns ON, the
Vehicle Detected program outputs ON, and
the value for the Vehicle Detection Flag
transition becomes TRUE.

Active status will be transferred from the
Initial Step to the Issue Ticket step.

@ Set or reset the other transition programs and
confirm that the transitions take place.

(1) Select Simulation - Work Online Simulator.
The simulator will go offline.

@ Select Simulation - Exit Simulator.
The simulator will close.

2-7 Simulated Transition Test

o [Program Mame : HewProgrami]

[Transition Mame : “ehicle Detected]

\uthiclle Sens Edit:..

,,,,,,,,,,,,,,
1 Go To 3

|»

“wehicle Detec...

Find Bit Addresses

Find Addresses

Find Mnemanics

el
Copy
E Easte

[Elete

Inert (HETy
Immediate Refrest
Differentiate 3

Force 3

5 Differential Monitar . .,

Off !l

Rung 3

o [Frogram Mame : NewProgram1]

[Transition Mame : ‘wehicle Detectad]

GateFuIIvEInsedFlah

wehicleDetes ...

[ InitialStep

1m 7=

VehicleDetectionFlag —YehicleDetected

| IssueTicket

28=

TicketAcceptanceFlag T TicketReceived

| GateOpean

0s |
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2-8 Creating Action Blocks

72 Creating Action Blocks

Create the processes for the steps as action blocks.

. 2-8-1 Creating Actions

Create the actions using ladder.

The Initial Step does not require an action
block, since there is nothing there to process.
Create a ladder action program for the Issue
Ticket step.

@ Right-click the Issue Ticket step, and select
Add Action - New Ladder Action from the
pop-up menu.

An action block will be added.

(2 Right-click Action1, which has been added to
the project workspace, and select Rename
from the pop-up menu.

2-28

VehicleDetertionFlag

WehicleDetected

IssueTicket

PassCat

Neve Shrubunesd

Al Transdion and Slep
sidd ransiaan
Insert Step and Transition Above

Tireerd Transiion Sl

GulePassageFlay
Exlsting Action

GaleClox

GateFuII\tCIosedFlah
[ rmases |

VehicleDetectionFlag =%ehicleDetected
BLECIE
| IssueTicket [Pn |actiont E]

TickettcceptancefFlag T TicketRecened

| GateOpen |

GateFullyOpenFlag GateFullvOpen

h 4

=% Programs Ticketteo

EI% MewPrograml (000
S symbols

= A Actions GateFi

: == Transi Cpen

= Open Mnemonics, F
=

Goko Rung)sStep...
Goto Commented Rung i

ﬂ:,_ﬂ Subch 6 Cut
- F Function Block Copy

ﬂ Raste

Delete

[Marve U
[fawe Lo

v Allow Docking

h 4



(3) Type "Ticket Issuance".
The action program will be renamed to Ticket
Issuance. The action will also be renamed
automatically on the SFC chart.

In the Issue Ticket step, issue a ticket and
display the "Take ticket" message.

Create a program that starts these two
processes when the step becomes active.

2-8 Creating Action Blocks

==l

=

El--% MewProject
D newPLCI[CI1G-H] OFfline

----- =5 Symbols

R

----- §7 10 Table and Unit Setup

----- Settings

g Memory

-]% Programs

El% MewPrograml (00)

23 Symbols

|_:_|sI'I_I Srtinns

[@I Ticketlssuance| | ]

[=]--=F Transitions
B3 vehicleDetected
[ TicketReceived
- f GateFullyOpen
--F GatePassed
@ zateFullyClosed

~[Cl subcharts

----- JF Function Blocks

ml

@ Double-click the Ticket Issuance program.

The ladder editor will be displayed.

] 4% MowProjoct
=52 NewPLCI[CI1G-H] Offline
= Symbols
) 10 Table and Unik Setup
(@ settings
& Memary
=] % Programs [—

23 Syl

(=== Transih

iz Jo [Program Name : NewProgrami]
[Action Mame | Tickelissuance]

MNewPrograml (00}

P vehicleDetected
B3 TicketReceived

(2) Create the ladder program. 2
To turn an input ON when the step becomes
active, use P_On (always On flag). Enter
output contact 10.00 for the ticket dispenser,
and output contact 20.00 for the display panel.
For details on the programs to be created and
the comments to be entered, refer to 2-2-3
Programming Example.

For details on creating ladder programs, refer to
CX-Programmer Operation Manual.

) 4
0 [Program Name | NewProgram]
[ction Name ; Ticketissuance]
P_On 1000
} ] b Ticked
Abwarys ON Flag
200
{3 Ticket lssiance Massage

2-29
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2-8 Creating Action Blocks

In the Gate Open step, open the gate and
display the "Opening gate" message.

In the Pass Gate step, display the "Go"
message.

In the Gate Close step, close the gate and
display the "Closing gate" message.

In all steps, the outputs are reset at the end of
the step.

Create action blocks for the remaining steps,
in the same manner as for the Issue Ticket
step.

For details on action programs to be created,
refer to 2-2-3 Programming Example.

M 2-8-2 Assigning Action Qualifiers

Set the execution timing for the actions.

In the Gate Close step, the gate will be
closed.

Wait until 3 seconds after the vehicle has
passed the gate before beginning to close the
gate. The execution timing for an action is set
by using an action qualifier (AQ).

(1) Double-click the N AQ for the Closing Gate
action.
A drop-down list will be displayed.
For details on AQ, refer to A-1-2 Action
Qualifier (AQ) List.

2-30

GateFullv Clozed Fla;t—l
(T —

wehicleDetectionFlag: . = WehicleDetected

| IzzueTicket H il |Ticketlssuance|

TicketAcceptanceFlag - TicketReceived

| GateDpen |-H il |OpeningGate |]

GateFully DpenFlag: - GateFullyOpen

| PazzGate 1 M |PassingGate |

ZatePazzaneFlay < GatePagzed

[ GateClose H—| M |ClosingGate |]

GateFullyClozedilag: 1 GateFullyClozed
— Initial $tep

FatePazzageflag - GatePazzed

GateClose e |

losingGate

GateFully ClozedFlag: T GateFullyClosed
- Initial Step




2-8 Creating Action Blocks

(2) Select D from the drop-down list. GatePassaneFlay- - GatePassed

ClozingGate '

-

GateClose

GateFullyClozedFlag: 1 GateFuIIyCI :

- Initial Step
D 4
D 1s will be dISplayed as the AQ This means FatePazzaneFlag ~|~Gatepagged
that the action will be .executed 1 second after GateClose ‘|D s |:|DS"_IQG oo |
the step becomes active.
GateFullyClozedFlag tGateFullyCIDsed
Initial Step
h 4
@ Double-click 1s. GatePazzageFlay ~|~GateF‘assed._

GateCloze

FrTTy H
gEI ClozingGate
M 58S SRRRET BAH f
GateFullyClozedFlag t@ateFullyClosed

Initial $tep

D
@ Type "3", and press the Enter key‘ FatePazzageflay 1 GatePaszed
D 3s will be displayed as the AQ. _
GateCloze -I 0 3= | IozingGate
The SFC chart is now fuIIy completed. GateFullyClozedFlag . 1 GateFullyClozed
- Initial Step

Save the project.
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2-9 Simulated Operation Test

z2eN  Simulated Operation Test

Once again, transfer the program to the simulator, and check the operation of the program as a

whole, including the actions.

In 2-7 Simulated Transition Test, the transition conditions were tested. In this example, the

operation of the actions will be tested.

The SFC editor will become greyed out.
Refer to 2-7 Simulated Transition Test.

@ Right-click the Vehicle Detection Flag
transition, and select Force Transition - On
from the pop-up menu.

The active status will be transferred from the
Initial Step to the Issue Ticket step.

When a transition is force-set, the icon (@ )
will be displayed on the transition.

(2) Double-click the Ticket Issuance action.
Check the execution status of the action
program in the program view.
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(3 Right-click the Ticket Acceptance Flag

transition, and select Force Transition - On
from the pop-up menu.

The active status will be transferred from the
Issue Ticket step to the Gate Open step.

Double-click the Opening Gate action.
Check the execution status of the action
program in the program view.

Click the Ticket Issuance action again.
In the program view, confirm that outputs
10.00 (Issue Ticket) and 20.00 (Ticket
Issuance Message) are both turned OFF.

@ Force-set the Gate Fully Open Flag

transitions.

Check the operation of the actions as the
steps become active/inactive.

Since the Vehicle Sensor in the Gate Passed
transition program is OFF, the Gate Passage
transition condition is satisfied. Active status
will be transferred immediately from the Pass
Gate step to the Gate Close step.

The action block in the Gate Close step will
be triggered 3 seconds after the transition.

When the Gate Fully Closed Flag transition
condition is satisfied, the Initial Step will
become active once again.

Test the program again in the same manner
to double-check.

The program operation test is now completed.

2-9 Simulated Operation Test

GateFuII\rCIosedFlagt—l —

[—Er—

im 16z (g
wehicleDetectionFlag == VehicleDetected e

lz=zueTicket H I |Ticketlssuance| -

Farce Transition

ptancer|an -l-TicketReceived
Off [!

Eeer Open Transition Definition

Zancel

Tidw Descendant SFC Elements

EzingGate
]
GatePaszageFlag 1 GatePaszed
GateClose Ho 35 [Ciosingsste
Oz |
D
:;;-— ] » -—n“—_
| T U—
v
== 28— v v
I P A
0=
GatePaszageFlag 1 GatePassed
GateClose Ho 35 |ClosingGate
0= |
D
L . - , - ,
GatePazzageFlag T GatePassed
GateClose HD 35 | ClosingGate

3= |
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2-9 Simulated Operation Test

(1) Select Simulation - Work Online Simulator.
The simulator will go offline.

(2 Select Simulation - Exit Simulator.
The simulator will close.

Action blocks can be hidden for easier viewing

of the steps and the transitions. When the
action blocks are hidden, the action programs
for the active step will be displayed as the
active status is transferred.

Action blocks can be hidden in either of the
following ways.

*Right-click a step and select Show Action
Blocks from the pop-up menu.

*Right-click on a blank area of the SFC view,
and select Hide All Action Blocks from the
pop-up menu.

If there are multiple action blocks, select the
action to be displayed by selecting its number
from the list.
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A-1 Reference

Appendix

Reference

B A-1-1 Main Window
This section explains the CX-Programmer project workspace and the SFC editor.
For details on uncovered functions of the main window, and on ladder programming and ST
programming, refer to CX-Programmer Operation Manual and CX-Programmer Operation Manual

Function Block/Structured Text.

nnii::‘-::--f‘:;;i_r AIRZN L IR RIS ETER NS ﬂ @ : Project Workspace
s WA SRR ) -'<-,";~'uarn_'—k-_:' ;l ane . | @ : SFC View
A (© : Program View
= IEE @ : SFC Editor
e
@ = ® ®© @

| hmannunaset N
b S :

A-1
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A-1 Reference

BProject Workspace
The elements of SFC programs are hierarchically displayed.
The project workspace displays elements for the entire project.

x|

E% MewPraject

=8 MewPLC1[C11G-H] OFfline

----- =4 Symbols

----- #7 10 Table and Unit Setup

----- Setkings

g Memary

[—]% Programs

E% MewProgrami (003 (3)
53 symbals (B)

=1-40 Actions ©

----- f# Actiond

----- (58 Actionz

Ackions @

~[BW Actiond

==k Transitions (&)

----- FF Transitionl

----- B Transition2

Transition3 @

Transitiond

=-IE0 subcharts (@
B0 Subchart1 (R)

----- IF Function Blocks

Froject f

A-2
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® ©

® @

® @

Program

SFC programs are registered under the
Programs item.

Task allocation will be necessary to execute
the newly added SFC program.

: Symbols

Register local variables for use in SFC
programs.

: Actions folder

: Action Programs

Register the step processes as action
programs. Code the action programs in ladder
or ST.

To make an association with an action
program, specify its name within an action
block on the SFC chart.

: Transitions folder

: Transition Programs

Register the step transition conditions as
transition programs. Code the transition
programs in ladder or ST.

To make an association with a transition
program, specify its name within a transition
on the SFC chart.

: Subcharts folder

: Subchart Programs

Register the subchart programs created for
structuring purposes (i.e. reuse). Code the
subchart programs in SFC.

To make an association with a subchart
program, specify its name within a subchart
step on the SFC chart.



B A-1-2 Action Qualifier (AQ) List

A-1 Reference

AQ
Symbol

Name

Function

Timer
Value

Delay

The action is executed when the user-specified time has
elapsed since the activation of the step. If the step becomes
inactive before the user-specified time expires, the action will
not be executed.

Required

DS

Delay Set

The operation is the same as for "SD". Unlike "SD", however,
the action will not be performed if the step becomes inactive
before the user-specified delay time expires. Execution can be
aborted with the "R" AQ.

Required

Limit

The action is executed when the step is activated, and is
terminated when the user-specified time expires. If the step
becomes inactive before the user-specified time expires,
execution will be aborted.

Required

Normal
(Default)

The action is executed for as long as the step is active.

Pulse

If a final scan is enabled, the action is executed for 2 cycles
when the step is activated.
If a final scan is disabled, the action is executed for 1 cycle
when the step is activated.

P1

Rising Pulse

The action is executed once when the step becomes active.

PO

Falling Pulse

The action is executed once when the step becomes inactive.

Reset

Stops and resets the action when the steps is activated, if the
action is being executed by "S", "SL", "SD", or "DS". Actions
being executed by other AQs will be reset, but not stopped.
When an action is reset, the following operations are
performed:

- OUT/OUT NOT instruction: OFF

- TIM/TIMH instruction: Reset

- Other timer, counter, or shift register: Maintained

Set

The action is executed when the step is activated, and
continues to be executed even after the step becomes inactive.
Execution can be aborted with the "R" AQ.

SD

Set Delay

The action is executed when the user-specified time has
elapsed since the activation of the step, and continues to be
executed even after the step becomes inactive. Execution can
be aborted with the "R" AQ.

Required

SL

Set Limit

The action is executed when the step is activated, and is
terminated when the user-specified time expires. Unlike "L",
the action continues to be executed even after the step
becomes inactive. Execution can be aborted with the "R" AQ.

Required

For details on action qualifiers, refer to CX-Programmer Operation Manual SFC.

A-3
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A-2 Creating SFC Elements

A-2

Creating SFC Elements

This section explains how to create more complex SFC elements, such as simultaneous sequence
divergences, simultaneous sequence convergences, divergences, and convergences.

B A-2-1 Simultaneous Sequence Divergences/Convergences

This section explains how to add a simultaneous sequence divergence/convergence.

@ Right-click a transition, and select Add
Simultaneous Sequence Divergence from
the pop-up menu.

A double-line representing a simultaneous
sequence divergence will be added. Two
diverted steps will also be added to the
divergence.

(2 Right-click the double-line, and select Add
Simultaneous Divergent Step Branch from
the pop-up menu.

Another step will also be added to the
divergence.

(3) Add transitions and steps to each of the
diverted steps.
Complete the diverted SFC chart.

A-4

o
LsE O
“ Edit Transition Condition

Add Step and Transition

Add Step

Insert Transition and Step Above
Insert Stem Ghoyve

Add Convergence

Add Simultaneous Sequence Divergence

Conneckions 3

| Stepd | | Stepd |

Step2

TransZ T FALSE

Imsert Tramsition Shove
Insert Step and Transition Above

D
Step2
Tranz2 T FALSE
| |
| Step3 | | Stepd | | Steps |

Tran=3 +FALSE Tranzd ~|~FALSE

[ steps | [ Stepr |




A-2 Creating SFC Elements

@ Right-click a diverted step, and select Add I | |
Simultaneous Sequence Convergence from [ steps | [ Steps | [ e |

the pop-up menu. Trams3 iFALSE Trans4 *\»FALSE
& Steph al [ Sten? |

Edit Step MName

Step Type k
Skep Timer 3
Add Action »

Shatw Actian Blacks

Add Transition and Step

Add Transition

Insett Step and Transition Above
Iniserk Transibion aboyve

Add Divergence
Add Simultaneo

A

Connections 4
b >
. : . o
A double-line representing a simultaneous Trans2 TFALSE ?
sequence convergence, and a transition will | | i a
be added. A connector extending from the [ steps | [ sSteps | [ steps | x
step to the double-line will also be added. Trans3 *\»FALSE Trans4 *\»FALSE
| Steph | | Step? |
I
PR S I

Tranzs IFALSE

(2) Right-click a the double-line, and select , 1 -
Connections - Add Connection To e Frouee oo Frovet
Convergence from the pop-up menu.

) 4

@ Move the cursor to the step to be merged, and |
click. | Stelp3 | Stelp4 | ] Stelpﬁ |
The step will be connected to the double-line. Trares JFFA,_SE e JFFALSE

[ steps | [ stepr |
| Il
Trans3 ‘\‘FALSE
)

@ Complete the simultaneous sequence I | |
convergence by repeating the above | Step3 | | Stepd | | Steps |
procedure. Trans3 *\»F.&.LSE Trans4 +FALSE

| == | eyt |

Tranz3 ‘\‘F.&.LSE
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.A—2-2 Divergences/Convergences

This section explains how to add a divergence/convergence.

(1) Right-click a step, and select Add
Divergence from the pop-up menu.

xipuaddy E

A diverted connector will be added. Two
transitions are also added.

(2 Right-click the connector, and select Add
Divergent Transition Branch from the pop-
up menu.

Another diverted transition will be added to the
connector.

(3) Add steps and transitions to each of the
diverted transitions.
Complete the diverted SFC chart.

A-6

Edit Step Mame

Step Type k
Step Timer »
Add Action 4

St fction Blacks

Add Transition and Skep

Add Transition

Insett Skep and Transition Above
[nsert: Transition &bove

Add Simultaneous gquence Convergence |

N 4
Transt -~ FALSE
Step2
Tran=2 T FALSE Trarss *LFALSE
) 4

Add Divergent Transition Branch

Insett Step Aboyve
Insert Transition and Step Above

D 4
Step2
Tranz2 T FALSE Tran=3 T FALSE Tranz4 ‘\‘F.&.LSE
| Stepl3 | | Stepd |
Transs *FALSE Transt *FALSE



A-2 Creating SFC Elements

(1) Right-click a transition, and select Add EE

Convergence from the pop-up menu.
TranzZ T FALSE Tranz3 s FALSE Transd *LFALSE
| Step3 | | Stepd |
Il
Fat=E-r1 Fransf = Fit-<F

) Transs i

Edit Transition Condition

Add Step and Transition

Add step

Insert Transition and Step Above
Isert Step Aboyve

Add Convergence
Add Simultaneous S

tuence Divergence

) 4
A convergence line and a step will be added. @‘E A
A connector extending from the transition to

the convergence line will also be added. L O gy NI T JFFALSE >
Step3 | | Stepd | g
Tranzs ~FALSE Transd -I-FALSE ‘:,D
Q
— S

Steps

)

[ Steps |
Trones ~|»FALSE

(2 Right-click the convergence line, and select
Connections - Add Connection To
Convergence from the pop-up menu.

Add Convergent Transition Branch

el Ster
Add Subchart Step >
Add step and | ransition

Add Connection... |

Al Conmelivn Tu e ge e k
£ Conmection From S ergente

) 4
(3) Move the cursor to the transition to be Jr
. Trans2 T FALSE Trans3 T FALSE Tranz4 T FALSE
merged, and click.
. ) Step3 | | Stepd |
The transition will be connected to the
. Tram=5 - FALSE Tranz6-FALSE
convergence line.
Steps
4
(4) Complete the convergence by repeating the I:%'EI
above procedure.
Tranz2 T FALSE Transs T FALSE Tranz4 T FALSE
Step3 | | Stepd
Tran=5 1 FALSE Transt - FALSE

Steps
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A-2 Creating SFC Elements

B Transition Precedence of Diverged Branches

By default, transition conditions for diverged branches are tested from left to right.

Step2

The transition precedence can be changed if
desired.

The procedure for changing the transition
precedence is detailed below.

@ Right-click the divergence line, and select Use

Default Transition Precedence from the
pop-up menu.

The SFC chart will be labeled with numbers
representing the transition precedence.

(2 Double-click the numbers, type the desired
order, and press the Enter key.
The transition precedence will be changed.

T FALSE T FALSE T FALZE
| Step3 | | Stepd
- FALSE - FALSE
Steps
Step2
[ d
I d
) - O
Add Divergent Transition Branch g
Stepd Inserk Step Aboyve
Insett Transition and Step Above
T FALSE
Connections
eammmml v 152 Defaulk Transition Precedence:
Steps
Cut
Copy
Easte
D
Step2
[ 1 2 3 ]
T FALSE T FALSE T FALSE
| Stepd | | Stepd
“T-FALEE T-FALEE
Steps
h 4
Step2
[ 3 1 2 ]
T FALSE T FALSE TFALSE
| Step3 | | Stepd
- FALSE T FALSE
Steps



A-3 Online Editing

$¥ Online Editing

Programs can be corrected while the PLC is running.

((Note
Online editing cannot be performed when using the simulator.

. A-3-1 Transferring Programs to PLC
In preparation for online editing, connect the computer and the PLC, and transfer the program from

the computer to the PLC.
Normally, online editing is performed on a program uploaded from a running PLC.

@ Physically connect the computer to the PLC in
advance.

For details on establishing an online connection
with the PLC, refer to CX-Programmer
Operation Manual.

@ Select PLC - Work Online. -Programmer - [NewPLC1.NewPrograml [SFC Charkt]]

xipuaddy E

A confirmation dialog box will be displayed. Yiew Inserk IE Program  Simulakion  Tools  Window  Help
| & A
———— % Auko Online
Q= _ | -
_ Cperating Mode g ‘—
ﬁn H:l Monitor L ‘

|ﬂ| Compile &ll PLC Programs F7 losed

h 4

(3 Click Yes. CX-Programmer ¥ .2 =]

An online connection will be established
between the computer and PLC. 'E About ko connect ko the PLC,
L]

Do wou wish to continue #

Yes [\ | Mo I

A-9
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@ Select PLC - Transfer - To PLC. er - [NewPLC1.NewProgram1 [SFC Chart]]

The Download 0ptions dlalog box will be 1PLE Program Simulation  Tools  Window  Help

displayed. : s‘%ﬁ:‘;’;::: O Y e N
! . |~ opaarl x|

H Operating Mode 3 |

Mornitor L4 ‘%|JJ%|E|$@I»

¥ Compile Al PLC Programs F7

| Pragram Check Options. .. = InitialSten |

autematic Allocation,..

. WehicleDetected
Program Assignments

i IssueTicket Mo | Ticketls
Function BlockfSFC Memory. 4 —
Transfer *
Partial TransFar k u@ From PLC. .. Chrl+-Shift+T -
Prokection 4 Lﬁ Compare with PLC. ., 1
Clear all Memory Areas .
H ToFile. ..
Vo Edit »  FromFie.., L
I Ghanoe Model foeFlag T GatePassed

A

(2 Click OK. Vv
The Download dialog box will be displayed.

When the data transfer is completed, the X

Download successful message will be FL: MewPLL]

displayed. [rizhade: Cancel |

% Prograrm(s]

197 10 table
[z Special Unit Setup Transfer Al |

= Symbols
Comments
- W 20 Program index

xipuaddy

Tranzfer TosFranm: ICDI'ﬂl'I'IEHt memary | = I

h 4

@ Click Yes. CX-Programmer ¥ 7.2 ]

The dialog box will be closed.
' This command will affect the state of the connected PLZ,
. Do wou wish bo continue ?

If the PLC is not in Program mode, a dialog box
will be displayed to confirm switching of the fes M Mo I

operating mode.

—Surbols, Camments, Program index ‘

Click Yes.
v
@ Click OK. B
The program transfer is now completed. Program Download to PLC NewPLC1

Dovnload successiul

A-10
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A-3 Online Editing

Load and correct the program, currently in use by the PLC.

(‘Note

)

The programs used in this manual are provided for educational purposes only, to aid in understanding how

CX-Programmer works.

When designing a program for actual use, be sure to make considerations for safety in terms of hardware

devices and control methods.

(1) Select PLC - Work Online.
A confirmation dialog box will be displayed.

(2 Click Yes.
An online connection will be established
between the computer and PLC.

(1) Select PLC - Transfer - From PLC.
The Upload Options dialog box will be
displayed.

CX-Programmer - [NewPLC1.NewPrograml [SFC Chark]]

Wiew Insett | PLC  Program  Simulation  Tools  Mindow  Help

R ERRE R o Orine

% Auto Coline
Qs -
& Operating Mode g S—
4 @n Hj Monitor k ‘ 1

Caompile &ll PLC Programs F7 lozed

v

CX-Programmer ¥ §.2 5'
' About ko connect ko the PLC,
. Do ol wish ko conkinue 7

Yes I | Mo
| 5

a

PLC Program  Simulation  Tools  Window  Help

R pilne [ Bl
B
¥ = ela s

[ Operating Mode
E Monitar 4

| Compile All PLC Programs F7
Program Check Options. ..
Automatic Allocation...

3 Program &ssignments

Function BlockfSFC Memary 4

Chrl+T

Transfer

Partial Transfer 4 J k
Proteckion 4 [ﬁ Compare with PLC...
Clear All Memory Areas ¥

To File...
Edit 4 From File...

Chignge Mode!

e~
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A-3 Online Editing

(2 Click OK.
A dialog box will be displayed, confirming the
deletion of programs currently being edited in
CX-Programmer.

(3 Click OK.
The Upload dialog box will be displayed.
When the data transfer is completed, the
Upload successful message will be
displayed.

(@ Click OK.
The program transfer is now completed.

@ Display the SFC chart. Switch to Monitor
mode.

(2 Select Program - Online Edit - Begin.

A-12

Upload Options x|

PLC: MewPLC1 (]9 IZ I
Include: Cancel |

% Prograrm(s]
Scan Programs |

O Settings
1@ 10 table
e Special Unit Setup
=4 Symbols

EE]

Comments

—Syrbols, Camments, Program index

Tranzfer To/Franm: ICDI'ITI'I'IEV'It memory | ¥ I

' Transter files of all tasks

£ Transter files byithe task

[ Usze comments [iung comments, annatations] of the PC.

h 4

C-Programuer v7.2

Lipkaad from FLC NewPLC .
!} M existing programs andfor symbols wil ba deleted.
Check that these data are alrsady saved bo & CRP file or saved using the ‘Save CommentProgram' menu.

[

h 4

Cx-Programmer ¥ {. il

L3
1 ) pload successful

=] GateFuby
= 4 NewProject
1§ NewPLC1[C16-H] Monitor Mode
3 Symbol VehiceDetectionFlag - - VehickDetected

16 Tabbe aned Link Setup -
g, § - 1 chetizsusnce]
Memory card TicketAcceptancellag +Tickd|'hcoeiwd

Error log [ Gamopm )l S——

PLe Cok T ] DpeningGs
G Memary GadeFulbyOpeanFlag +Gm-.ﬁ.ly0pm
= G Kewbrogsant (00} mw ] SsingGat

2 Symbols GatePassageFiag -I-em-pnsn-.d
Ticked ssasanee = L M
OpeningGate GatelulyClonedllag 1 GabeFullyClasad
PassingGate WitialSte:
ChsingGste
. 4

[NewPLC1.NewProgram1 [SIC Chart]]

Z | Program  Simulation  Tools  Window Help
| €& comple arr w2 e e |0 0 ly @ e
iz

‘I .
- Online Edit

—Tu.

i Elg S Livn R wy Mlanayer. .. Sy S ey e EllHETlHE

| Ganice] (@idfl]

3 Achion used list gl
- ﬂﬂ (e b inline Edit Hing "
1= E GateFully Clos



A-3 Online Editing

The SFC editor will become un-greyed, and GateFully ClosedFlag
the program becomes editable. [ IntizlStep |
wehicleDetectionFlag:.. = WehicleDetected

| IzzueTicket H il | Tiu:ketlssuance|

TicketAcceptanceFlag - TicketReceived

| GateDpen H il | OpeningGaﬂ

GateFullyCpenFlag: 1 GateFullyOpen

|»

@ Edit the program. GateFully Closed Flag
[Ctaisten ]

To edit an action program or a transition WehicleDetectionFlag:. == VehicleDetacted
program,.flrgt display the program eqltqr by | lsaueTicket
double-clicking the target program within the

project window, and then begin online editing.

A

Tickettooeptancerlag T TicketReceived

When adding a new action program or transition
program to the SFC chart, you will need to | GateOpen H M |0pEningGﬁf|
perform online editing in two sessions.
1st session: Add the new action program or Gateruly Opentlag Gatefulyopen

transition program to the project

workspace.
2nd session: Add the program added in the 1st

session to the SFC chart.

xipuaddy

@ Select Program - Online Edit - Send [NewPLC1.NewPrugram [SFC Cliarl]]
:_| Program  Simulation Tooks Window Help
Changes. 1 55 Compie abrr ks llla= 61 ol 3.2 3

The SFC/ST Online Edit - Transfer dialog
box will be displayed.

W
@ Click OK. SFC/ST Online Edit - Transfer x|
Transfer Mode
&' Standard Mode: Caricel

The suwce & bansfensd Lo bie PLE wilh e progian, Thie progian
can be fully reconstucted when uploaded from the PLC.

" Quick Mode:

I he source iz nok transterred to the PLL with the program. | he
program cannet be fully reconstucted when uploaded from the PLC.

v

@ Click Yes. Crcprogrammer viz

The modified program will be transferred to

the PLC. End the online editing session. \:’/ AR V1 06 ISR SO ICE Svk Shgis o e ivagranit

N .

To discard the changes made during online
editing, or to end the online editing session,
select Program - Online Edit - Cancel. The
online editing session will be terminated without
transferring the program to the PLC.
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