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® SAFETY PRECAUTIONS @

(Always read these instructions before using this product.)

Before using this product, thoroughly read this manual and the relevant manuals introduced in this manual
and pay careful attention to safety and handle the products properly.

The precautions given in this manual are concerned with this product. For the safety precautions of the
programmable controller system, refer to the User's Manual for the CPU module.

In this manual, the safety precautions are ranked as "A WARNING" and "A CAUTION".

———— . —— —————— —  —————————— ————————————————————————————————
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{ é WARNING Indlca'tes.that incorrect hand.hpg may cause hazardous conditions, \l
| resulting in death or severe injury. i
| |
| Indicates that incorrect handling may cause hazardous conditions, |

o

I\ A CAUTION resulting in minor or moderate injury or property damage. /l
\

~ 7

Note that the /\CAUTION level may lead to serious consequences according to the circumstances.
Always follow the precautions of both levels because they are important for personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[Design Precautions]

/\ WARNING

@® When data change, program change, or status control is performed from a personal computer
to a running programmable controller, create an interlock circuit outside the programmable
controller to ensure that the whole system always operates safely.

Furthermore, for the online operations performed from a personal computer to a programmable
controller CPU, the corrective actions against a communication error due to such as a cable
connection fault should be predetermined as a system.

/\ CAUTION

@ The online operations performed from a personal computer to a running CPU module
(especially program change, forced output operation, and operating status change) have to be
executed after the manual has been carefully read and the safety has been ensured.

Failure to do so may cause a miss operation which results in machine damage or an accident.




o CONDITIONS OF USE FOR THE PRODUCT e

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;
i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or
serious accident; and
ii) where the backup and fail-safe function are systematically or automatically provided outside of the
PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED

TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT,

PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO

PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR USED IN APPLICATION NOT

INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR WARNING CONTAINED IN

MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL BULLETINS AND

GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any other
cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

* Railway companies or Public service purposes, and/or any other cases in which establishment of a
special quality assurance system is required by the Purchaser or End User.

* Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator
and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for
Recreation and Amusement, and Safety devices, handling of Nuclear or Hazardous Materials or
Chemicals, Mining and Drilling, and/or other applications where there is a significant risk of injury to
the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the
PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT is
limited only for the specific applications agreed to by Mitsubishi and provided further that no special
quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTSs are required. For details, please contact the Mitsubishi
representative in your region.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSOFT series Integrated FA software.
Read this manual and make sure you understand the functions and performance of MELSEC series
programmable controller thoroughly in advance to ensure correct use.
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About Manuals

The manuals related to this product are shown below.
Refer to the following table when ordering required manuals.

Related Manuals |

Manual Name Manual Number
(Model Code)
GX Developer Version 8 Operating Manual (Startup)
. ) S . SH-080372E
Explains the system configuration, installation method and start-up procedure of GX Developer. (13JU40)
(Sold separately)
GX Devel Version 8 O ting M |
e\‘/e oper ‘erS|on perating ar?ua N - ‘ ‘ SH-080373E
Explains operation methods such as creating, printing, monitoring, and debugging programs using GX (13JU41)
Developer. (Sold separately)

Type MELSAP-II (SFC) Programming Manual IB-66361
Explains the programming method, specifications and functions and so on required for creating SFC (13JF40)
programs. (Sold separately)

MELSEC-Q/L/QnA Programming Manual (SFC)

. . I . . . SH-080041
Explains the programming method, specifications, functions and so on required for creating SFC programs. (13JF60)
(Sold separately)

PROGRAMMING MANUAL

THE FX SERIES OF PROGRAMMABLE CONTROLLER (FXo, FXos, FXon, FX, FX2c, FXon, FXanc) JY992D48301
Explains the programming method, specifications and functions and so on required for creating SFC
programs for micro PLC. (Sold separately)

PROGRAMMING MANUAL I

THE FX SERIES OF PROGRAMMABLE CONTROLLER (FXi1s, FXin, FXan, FXone) JY992D88101
Explains the programming method, specifications and functions and so on required for creating SFC (09R512)
programs for micro PLC. (Sold separately)

PROGRAMMING MANUAL - Basic & Applied Instructions Edition

FX36/FX3u/FXsuc SERIES PROGRAMMABLE CONTROLLERS JY997D16601
Explains the programming method, specifications and functions and so on required for creating SFC (09R517)
programs for micro PLC. (Sold separately)

REMARK

The Operating Manuals are included on the CD-ROM of the software package in a
PDF file format.

Manuals in printed form are sold separately for single purchase. Order a manual by
quoting the manual number (model code) listed in the table above.
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1 OVERVIEW MELSOFT

1. OVERVIEW

1.1 Product Overview and Features

Overview

This manual describes the editing and monitoring operations of the SFC functions
among the functions of GX Developer (unless otherwise specified, the product GX
Developer herein is its English version 8.)

For the functions other than the SFC functions and the specifications related to SFC
programs, refer to the corresponding manuals given in "Related Manuals".

The following SFC functions are supported by GX Developer.

CPU Compatible Remarks
¢ ACPU
MELSAP-II « Motion controller*’
¢ QCPU (A mode)
* QnACPU If the CPU type (series) differs, the specifications
MELSAP3 ¢ Qn(H)CPU (Q mode)

and functions are the same.
¢ QCPU (Q mode)

FXo, FXos, FXon, FX1, FXu, FX2c, FX1s,
FX series SFC [FXin, FXan, FX3e, FXsu, FXine, FXane,
FXsuc

*1: The motion controller can use the SFC functions like the ACPU, with the exception of the

SFC symbol .
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Features

GX Developer-supported SFC (MELSAP-II/MELSAP3/SFC for FX series) has the
following features.

SFC is one of the methods that can be used for programming the A series and
Q/L/QnA series and FX series CPUs and it stands for S equential F_unction C hart.

By clearly representing the operating sequence of machinery/equipment controlled by
the CPU, this new language makes it easy to grasp the system as a whole, and makes
programming easier.

In contract to the case where a program represented by ladders is entirely executed
every scan, only the minimum required part of a program may be run if it is written in
the SFC format.

1. Many useful editing functions
(1) The function keys, tool buttons, menu bar and so on improve programming
operations.
(2) You can easily cut and paste your SFC diagrams between two or more window.

2. A wealth of monitoring functions
(1) Monitoring an SFC diagram for the active steps of an SFC program.
(2) Monitoring a ladder diagram for the active devices of operation outputs and
transition conditions.
(3) Displaying a list of all blocks and batch-monitoring the active states of the
blocks.
(4) Automatic scrolling enables the track monitoring of the active step.

3. Many useful test functions
(1) Ease of forced ON/OFF and present value changing of the specified devices
(2) Forced start/stop and temporary stop of the specified blocks

4. Comment editing and printing choices
(1) Comments can be written to each step of each SFC diagram.
(2) You can select printing according to your application, e.g. SFC diagram with
operation outputs and transition conditions appended, with SFC comments
appended, or just the diagram itself.

Windows is either a trademark or registered trademark of Microsoft Corporation in
the United States.

Other company and product names herein are either the trademarks or registered
trademarks of their respective owners.




1 OVERVIEW

1.2 Abbreviations and Generic Terms in This Manual

MELSOFT

This manual uses the generic terms and abbreviations listed in the following table to
discuss the software packages and programmable controller CPUs. Corresponding

module models are also listed if needed.

Generic terms and abbreviations

Description

SFC

Generic term for MELSAP-II, MELSAP3 and SFC for FX series.

Basic model QCPU

Generic term for Q00JCPU, Q00CPU and Q01CPU.

High Performance model QCPU

Generic term for Q02(H)CPU, Q06CPU, Q12HCPU and Q25HCPU.

Universal model QCPU

Generic term for QO0UJCPU, Q00UCPU, Q01UCPU, Q02UCPU, QO3UDCPU,
QO3UDECPU, Q04UDHCPU, Q04UDEHCPU, Q06UDHCPU, Q06UDEHCPU,
Q10UDHCPU, Q10UDEHCPU, Q13UDHCPU, Q13UDEHCPU, Q20UDHCPU,
Q20UDEHCPU, Q26UDHCPU and Q26UDEHCPU.

Process CPU

Generic term for Q02PHCPU, Q06PHCPU, Q12PHCPU and Q25PHCPU.

Redundant CPU

Generic term for Q12PRHCPU and Q25PRHCPU.

Q CPU (Q mode)

Generic term for Q00J, Q00UJ, Q00, QO0U, Q01, Q01U, Q02(H), Q02PH, Q02U,
QO3UD, QO3UDE, Q04UDH, Q04UDEH, Q06H, Q06PH, Q06UDH, QO6UDEH,
Q10UDH, Q10UDEH, Q12H, Q12PH, Q12PRH, Q13UDH, Q13UDEH, Q20UDH,
Q20UDEH, Q25H, Q25PH, Q25PRH, Q26UDH and Q26UDEHCPU.

Q CPU (A mode)

Generic term for Q02(H)CPU-A and Q06HCPU-A.

LCPU

Generic term for LO2CPU and L26CPU-BT.

QnACPU Generic term for programmable controller CPUs usable with the MELSEC-QnA.
Generic term for programmable controller CPUs usable with the MELSEC-A.
ACPU In this manual, the QCPU (A mode) and motion controller are also included.
(Note that GX Developer does not support the A1, A2, A3, A3H, A3M, A52G, A73 and
A0J2.)
FXCPU Generic term for programmable controller CPUs usable with the MELSEC-F.
Generic product name for SW8D5C-GPPW-E, SW8D5C-GPPW-EA, SW8D5C-
GX Developer
GPPW-EV and SW8D5C-GPPW-EVA product types.
GPPQ SWOIVD-GPPQ
SWOSRXV-GPPA
GPPA
SWOIVD-GPPA

controller

Software package for motion

Generic term for software packages for motion controller which allow SFC programs
to be edited.




2 PRECAUTIONS FOR CREATING SFC PROGRAMS

MELSOFT

2. PRECAUTIONS FOR CREATING SFC PROGRAMS

This chapter gives precautions for creating SFC programs with GX Developer.

2.1 Precautions for Use of the ACPU

ltem

GX Developer

GPPA

User
microcomputer

« Cannot be created.
« Erased if another format file that is read includes a

» The A0OJ2H, AnS, AnSH and AnNCPUs allow SFC and
microcomputer programs to exist together.

program microcomputer program other than an SFC program.
» The parameter setting of the microcomputer capacity « A program can be created within the parameter-set
must be made. However, since the capacity is not "microcomputer capacity" and SFC-set "block count”
SFC capacity checked at the time of creation, checking operation is ranges.

needed to make sure that the SFC capacity is within the
microcomputer capacity range. (Refer to POINT.)

Maximum block
count setting

« A program can be created as desired within the
maximum number of blocks (256 blocks).

« For another format write or PLC write, write up to the
largest existing block number as a set value. However,
write "32" when the existing blocks are within 32.

 Up to which block of the maximum number of blocks
(256 blocks) will be created must be set on the SFC
diagram editing screen. (Default value: 32)

CPU type change

« As the CPU type is changed with the parameter setting
of the microcomputer capacity remaining unchanged

(Without QnA—ACPU conversion function for

(QGnA—ACPU) from "Ok bytes"; the microcomputer capacity setting must SFC program)
be changed after CPU type changing.
» Representation of hold step  Representation of hold step
Hold step
* Different in only representation method and identical in function.
A block start step is also handled as a single step and a The comment displayed at the block start step is the block
step comment appears when SFC comment indication is | title of the start destination block.
given.
Step number Start destination Start destination block number
/ block numper | | o
7 B1 1 ' Machining operation !
Block start step I | joutputblock 3
. Block 1 | T
| start step | Block title of start
o ] destination block

Step comment
of step 7

* A program printed is as displayed on the screen.




2 PRECAUTIONS FOR CREATING SFC PROGRAMS MELSOFT

Iltem GX Developer GPPA

» SFC comments may either be created simultaneously » SFC comments are created in the SFC diagram writes
with SFC diagram creation or during comment editing. mode.

SFC comment » SFC comments are handled as common comments, and | « As SFC comments are handled in SFC diagrams only;
creation device comments can be created with a block title they cannot be handled as device comments.
specified as "BLm", a step comment as "BLm\Sn", and a
transition comment as "BLm\TRn".

» Can be edited up to 32 characters. » Can be edited up to 24 characters. 2
» When the block title is reread after another format write
or PC write, a character string of more than 24
characters are erased.
Block title * The block title is not read if the file stored without SFC
comment copying being performed for a renaming or
copying operation on GPPA is read in another format.
(The block title is read if it is read in another format after
making re-conversion on GPPA.)

» Each caoil instruction of an operation output can be » An operation output cannot be annotated.
Note for annotated.

operation output | « When written to GPPA in another format, the note for
operation output is not written.

Creating and Not allowed Allowed (Refer to POINT.)
displaying an A correct display cannot be obtained when the SFC
SFC diagram for | | diagram created by GPPA contains stepless selective
stepless selection | | branches and selective couplings.

branches and
selective
couplings

POINT

» SFC capacity
After creating a SFC diagram and performing a conversion operation, perform the
following operation to check that the existing SFC program capacity is within the
preset microcomputer capacity.

[Operating procedure]
[Tools]—[Set SFC information]—[Program capacity check]

[Screen]
Check of SFC program capacity

— Result of program capacity check [for converted SFC)

Setting parameter value of I-ID il KByte
microcomputer capacity .
Created SFC program capacity ID-? KByte

Result of check  |Eheck OF.

If "SFC program capacity is beyond the microcomputer cap." appears on the right
of Result of check, PLC write or another format write cannot be performed as it
will result in an error.

Change the microcomputer capacity setting to a value equal to or greater than
the "Created SFC program capacity".

2-2 2-2
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POINT

» Creating and displaying a SFC diagram including stepless selective branch or
selective coupling
When a SFC diagram includes stepless selective branch or selective coupling,
the following message appears.
<When displaying or printing a SFC program that are incorrectly displayed>
MELSOFT series GX Developer x|
Error oceurred in SFC conversian,
@ annot display and print the SFC program block Mo. 1.
SFC made in GPPA has the situation that can not be displayed in GX Developer by a case.
Insert dummy step in GPPA.

<When writing a SFC program that are incorrectly displayed to the ACPU by
"Write to PLC">
MELSOFT series GX Developer x|
Error occurred in SFC conwersion,
annot write the SFC program block Mo. 1.
SFC made in GPPA has the situation that can not be writken in GX Developer by a case,
Insert dummy step in GPPA.

If either above message appears, take the following corrective actions.
1. Modify the program with SWOIVD-GPPA. (Refer to POINT (1) in this section.)
2. Re-create a program with GX Developer. (Refer to POINT (2) in this section.)
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POINT

(1) Modifying the program with SWOIVD-GPPA
1. Display all SFC diagrams in GX Developer and check blocks that are
incorrectly displayed.
2. Modify the program with SWOIVD-GPPA.
Enter a dummy step/transition for the incorrectly displayed SFC diagram.
The following figure shows the types of SFC diagrams that are incorrectly
displayed in GX Developer and actions against them.

(Modification example)

No

Step
No

I;E Step

(When adding a dummy step) (When changing to jump transition)

i 7
; ;

Jump
destination
[:l step
_ The selective coupling was
Example of addition changed to jump transition.
of dummy step The step including a jump

destination is the one next to
the step that included the
selective coupling before the
modification.

3. Read the modified program to GX Developer.
Always check operations for the modified program.

(2) Re-creating a program with GX Developer
When a SFC diagram is incorrectly displayed, it is displayed in partially
corrupted.
Re-create the corrupt part.




2 PRECAUTIONS FOR CREATING SFC PROGRAMS

MELSOFT

2.2 Precautions for Use of the Motion Controller

Item

GX Developer

Software Package for Motion Controller

Step attribute

« Since the step attribute is not supported, a step read in
another format is an ordinary step ( D )-
However, since an operation output program is read
intact, no influence is given to its operations.

» Since an operation output program cannot be created
automatically in the system, an equivalent program must
be created by the user.

» Supported.

Others

With the exception of the step attribute ( ), the precautions are the same as those for use of the ACPU.
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2.3 Precautions for Use of the QnACPU

Item GX Developer Software Package for Motion Controller
* SFC comments are handled as common comments. » SFC comments are handled as program-by-program
comments.

SFC comments
» When another format file write is performed from GX Developer to GPPQ, the file is divided into a program file and a

comment file and therefore renaming and other operations are needed on GPPQ.

« If an SFC diagram created is redisplayed in a different » Same specifications as those of GX Developer.
pattern, verifying that diagram may result in a mismatch.

Example: Created Redisplayed
[]
—>
SFC diagram -
pattern L]

A mismatch occurs if the above SFC
diagram is redisplayed or project-read,
"converted", and verified.
» A mismatch occurs if the above SFC diagram is
redisplayed or project-read, and "converted", and
verified.

2.4 Precautions for Use of the Q/LCPU

There are no specific precautional restrictions for the SFC program editing of the
Q/LCPU.
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2.5 Precautions for Use of the FXCPU

ltem Description
» The FXCPU uses stepladder instructions (STL, RET) to control the sequence of a
process.
These stepladder instructions can also be expressed as SFC diagrams.
* GX Developer (SW5D5C-GPPW-E or later) and later versions support this FX SFC
FX SFC programming programming.

* For details of the FXCPU SFC programming method, refer to the programming manual
of each CPU.

» The method of expressing FX series stepladder instructions in GX Developer differs from
that of FXGP (DOS) and FXGP (WIN).

For details, refer to the GX Developer operating manual.

Steps and states

In GX Developer, an SFC process is called a "step".

In the programming material and other programming software for the FXCPU, an SFC
process is called a "state".

Both "steps" and "states" indicate SFC processes.

Relationship between a STL
diagram and an SFC diagram

A stepladder instruction and an SFC diagram are essentially the same.
In an actual program, they are expressed as follows. (This is different to a screen display.)

<STL diagram>

vee  reerTs o)

<STL diagram>

Circuit not belonging
to SFC (ladder block)

'l S0 ! X000

JEXE % 5]

5 o Initial step
X000

"|s20 ' vozs Y023

L8 @D o 5] E @

5 T X011 _ Advance

Is21 ' vo Y021

' —cln—: Reverse E

[ S Reverse

X012 ——
S22 X012 +

R T s [s2}—T O «so
[ S _T| 0 55 o4 Pause timer
rr-——-- il

E —Suzus—i Advance IE

b e -1 X013 Advance

i
I
N
><|
<

SET 3T

Reverse S24 YO @

X012 Reverse
X012 1,
End of stepladder

Y021

;
;

End of stepladder
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ltem

Description

Step number
(state (S) number)

States SO to S9 are called initial steps (states). They are always used as the first block
No. of an SFC block.
Consequently, when the FXCPU is used, up to 10 (S0-S9) SFC blocks can be created.

S$10 and higher numbers can be used as general step numbers. However, the maximum
number of steps per block is 512.

You cannot use step (state) numbers more than once.

Ladder block

A sequence circuit that programs the outside of a step (state) is called a ladder block.
A ladder block operates in the same way as a general ladder program.

Number of branches in a flow

The number of circuits in the case of one parallel branch or selective branch is limited to 8
circuits per branch.

However, if there are many parallel branches or selective branches, the overall number of
circuits is limited to 16 circuits per initial step.

E 1 8 circuits per branch (parallel or selective) max
~ A N
I E) Jf) 14 Jf) 6) f) 18
| | | - 1| ouT Ej ouT RST ouT Ej
RS [ ] L]
Ej v ¥ <Note> T T
| ; ouT

|II|II II|I
b g .

Total of 16 circuits max

|| ||| £

You cannot perform a transition or reset operation from confluence lines or a step prior to

confluence to a separation step.
Create a dummy step and be sure to perform the transition or reset operation from the
branch line to a separation step.

Role of a block list and block
type

In the case of the FXCPU, when writing a block list it is necessary to select either a ladder
block or an SFC block.
Regarding stepladder blocks contained in STL (stepladder instruction), it is possible to

make a type change to an SFC block later.
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ltem

Description

Jump attribute

A jump has two kinds of attributes, which are changed according to the particular
purpose.

Jump to another step or another flow (step attribute: [None])

Reset jump for a self-step (state) (step attribute: [R])

For a jump, is input as the initial value. A change to is made using the step
attribute of the [SFC symbol] dialog box.

« If the jJump destination is in a different SFC block, the jump destination mark will not
appear at that jump destination step.

Handling a RET instruction

» The RET instruction of a stepladder instruction is automatically written from the end of
the SFC block to the part connected to the ladder block. Consequently, you cannot input
a RET instruction to an SFC block or a ladder block. (Does not appear on the screen
either.)

* Note that in the case of the following ladder program, if you change over to the SFC
program, then change back to the ladder program, the number of program steps in the
RET instruction part will decrease.

<Original ladder program> <Ladder program after changing back>
FF——SET S0 ] —— SET S0 ]
FF———SET s2 ] ——{ SET s2 ]

i | I |
1 1 | I
I I | |
I I | |
I I | |
| 1 I I
I I | |
|
S |
1
! [SET S11 ] ! Changeto SFC Changeto | [SET s11 ] |
! F—————sTL Ss11 ] ! SFC ladder ! ——  sTL s11 ] !
&> | —— | Editing > Q>
ey — Cs0 > . | s>
! . ! 0% % % %77 %
1 RET I Creation | L BRI 1
I ke ﬁ:::::::::'_'_:‘_:::'_::'_::'_:

F—————sTL s2 ]
————SET S20 ]
——sTL s20 ]

|
The intermediate

1
RET instruction | ———{SET s20 ]
is deleted. | |————sTL s20 ]

»
m
—
%)
N
N
e

|
L —{——{ SET s21 ] i

——sTL s21 ] ! —— STL S21
TP |
— s> P

Transition comment

Transition comments cannot be used in the case of FX SFC.

Transition condition number

The transition condition number is valid only in an SFC diagram.
For this reason, if you change over to a ladder program, this number does not continue.
Consequently, if you change back to SFC a program that you changed to a ladder, the

transition number will change.
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ltem

Description

Program type change

You can change a ladder program to a SFC program, or vice-versa, by setting [Project]
— [Edit Data] — [Change program type].

* Precautions to observe when changing a ladder program to an SFC program
If a ladder program that uses a stepladder (STL, RET) instruction cannot be converted to
a SFC block, it will change to a ladder block.
In this case, the message "Ladder block!", which indicates the incompletion of the
change, will appear in the block type box of the block list.
[Ladders that cannot be changed]
(1) When there is no initial step
(2) When the number of steps used in one block exceeds 512
(3) When a branch or confluence is incorrect
(4) When the transition conditions are programmed in the same circuit as that of the
operation outputs (See figure below)

r o {STL S0
10 [STL S0 prodification *© lCD]
MO MO

o Cwo > -

12 ——pb—————{SET M1] 12 —Ib—{SET M1]
/4/%4 sy{ 14 7?” [SET 8)0]/
(Ladder that cannot be changed to SFC) Transition conditions modified to
independent circuit block

(5) When programmed as a stepladder circuit which jumps immediately after a parallel
branch.
Correction method: Insert a dummy step after the parallel branch, and modify the
program to jump to another step in dummy step.

» Statements are deleted.
* Notes added to STL, RET, OUT S, SET S and RST S are not converted. (They are
deleted.)
[Ladders in which a change error occurs]
(1) When there is a circuit defect
(2) When there is an instruction code error
(3) When a step (state) number is used more than once
* Method of treating stepladder (STL, RET) instructions that cannot be changed to SFC
blocks
Method (1) First, modify the ladder program, then change it to SFC.
Method (2) In the case of a simple modification, first convert SFC ("Ladder block!"
(incomplete condition).
After modifying the program in ZOOM of the ladder block, change the block
type to "SFC block" by means of [Edit] — [Block information].
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Description

Program type change

* Precautions to observe when changing an SFC program into a ladder program
[SFC that cannot be changed]
(1) When an unregistered (blank) block exists in the block list (when blocks are not
contiguous)
(2) When ladder blocks are contiguous
(3) When there are unconverted blocks
* Method of treating SFC that cannot be converted into a ladder program
Display the block list, then execute [Convert] — [Convert block (all blocks)], end the
arranging of the block list and the conversion of unconverted parts, then once again set a
program type change.

Compatibility of project data

* A project that was stored as an SFC program using the GX Developer (SWD5C-GPPW-
E or later) or a later version cannot be read using a version prior to the GX Developer
(SW4D5C-GPPW-E or earlier), which is not compatible with the FX SFC.

* If the project of an SFC program is read using a version prior to the GX Developer
(SW4D5C-GPPW-E or earlier), it is treated as the project of a non-supported CPU, and
an error message is displayed.

« If it is necessary to share the project with an incompatible version, change it to a ladder
program using [Project] — [Edit data] — [Change program type], then save the project.

PC type change

* When the FXCPU is selected: This CPU supports only a PC type change to the FXCPU.
» For ACPU, QCPU (A mode): These CPUs do not support a PC type change to the
FXCPU.

PC write/read/compare

* Precautions to observe when writing a program

(1) When writing an SFC program, be sure to write the entire step range. (You cannot
perform a partial write operation.)

(2) You cannot perform a write operation if there is an unconverted block, there is an
unregistered (blank) block in the list, or the ladder blocks are contiguous.
Execute [Convert] — [Convert block (all blocks)], then re-write the program.

(3) Program change during RUN, a timer or a counter set value change in the online
mode (write during RUN) are not supported.

* Precautions to observe when reading a program
(1) When reading a program, be sure to read the entire step range. (You cannot
perform a partial read operation.)
(2) If you cannot change a read program into an SFC block, register it in the block list
as a ladder block.

* Precautions to observe when comparing programs
(1) When comparing programs, be sure to use the entire range. (You cannot perform a
partial comparison.)
(2) The transition number on the SFC screen is not stored in the PC, so it is not the
object of comparison.
(3) The contents of block type and also unconverted blocks are not the object of
comparison.

Writing/reading/comparing
other format files

» Notes and statements cannot be read/written to files of other formats (FXGP (WIN),
FXGP (DOS)).
« For other precautions, refer to "PC read/write/compare".
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3. SFC PROGRAM EDITING
3.1 SFC Program Editing Outline Procedure
3.1.1 SFC Program Editing Outline Procedure (for ACPU)
Q L QnA | A FX
X X X O X 3
| GX Developer start I
(To create n‘('ew program) (To modify the existing program)
Creation of new project Open the project. I

Setting of PLC series, PLC type and
project name

Parameter setting (*k Refer to POINT 1).)

Set the microcomputer capacity by setting
the memory capacity in the PLC parameter.

Addition of new edit data (* Refer to POINT 2).)

Newly add program type "SFC" as edit
data.

i:
SFC option setting
Set the reference window, a jump to start
destination block, and automatic scroll
monitoring.
:

Select the language. I

!

Set the number of contact columns
displayed.

Set the SFC display column. I

v
(To create new program)

SFC write
Write SFC diagram from block 0.

!

1 2)

(To modify the existing program)
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1) 2)
| |
| Conversion operation I Write | Read the block to be modified. I
l Write the SFC diagrams and SFC l
comments to the specified block. —
| Block information I Write, insert, delete
T SFC diagram modifying operation

l | Display the specified block. I
Write the transition condition/ 'y l
operation output program
step-by-step.

Step-by-step operation output/
transition condition correcting

operation
( To create ) l
| \_another block /
‘ Conversion operation I
‘ Block information I
A 4
‘ Check the SFC program capacity. I
‘ Save the project. I
3-2
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POINTS

* When creating a new SFC program, you need to make the parameter setting of
the microcomputer capacity and perform a new edit data adding operation.
Perform the following operation before SFC diagram editing.

1) Parameter setting of microcomputer capacity
[Parameter] in the project list—[PLC parameter] — <<Memory capacity>> tab

A parameter

iiemory capaciy 'IF'LE RS | PLC system | 1/0 assignment | Device |

~Fiogiam capacily

- Comment 0, 2-64)

Sampling hiace ] Keptes

Status latch (data memory] Khytes

Sequence (1-30]  Micracomputer (0-58]
Main |20 Ksteps |10 Kbytes 0 Khptes |” Pint
Network
Kbytes panderd comment (0, 2-63)

Sub-sequence Submicrocomputer
(0-30) [MNone) 0 Kbytes |0 Praint
Subl [0 Ksteps Kbytes

r~ File register [0-8)
Sub2 K steps
Sub3 K steps 0 Kpairts |7 Btz
~Capaciy for debugging—————— [~ Memary capacity information

Main capacity [50 Khytes

Sub capacity |0 Khytes

[Subl + Sub-microcomputer)

Status latoh (fs register] Kbptes || Total capacity [5% Kbytes
AtkhnwladQEWasslghmeml Default | Check | Er\dselupl

Set the microcomputer capacity and perform the operation of -

—|End setup|.

2) Addition of new edit data

[Project]—[Edit data] ~[New]

New

Data tupe

€ Ladder i« SFC

| %]
I Pragrarn - l
Cancel |

" Program type——————————————

8

Data name

IM!—‘«IN-SFC

Title

Choose Program at Data type, change Program type to "SFC", and click the
button. The following window then appears.

MELSOFT series GX Developer [ <]

! E Create new data MAIN-SFC. OK?

Choosing enables an SFC diagram to be edited under the data name of

"MAIN-SFC".
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3.1.2 SFC Program Editing Procedure Outline (for Q/L/QnACPU)

-

Q QnA FX
O O O X X

>

GX Developer start I
(To create new program) (To modify the existing program)
Creation of new project | Open the project. I

Set the PLC series, PLC type and
project name, and set the program
type to "SFC".

SFC parameter setting
Set the SFC program start mode,
block 0 start condition, and output
mode at block deactivation.

!

Other parameter settings

Set the other parameters as
required.

Block parameter setting
Set the "Periodic Execution Block
No.", "Act at Block Multi-Activated"
and "Act at Step Multi-Activated”.

!

SFC program setting I
e
v
SFC option setting
Set the reference window, a jump

to start destination block, and
automatic scroll monitoring.

}

Toolbar setting
Set the toolbar display for "SFC".

!

1)
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1)

|

Select the language. I

I

Set the number of contact columns
displayed.

Set the SFC display column. I

4

A
(To create new program) (To modify the existing program)

SFC write
Write SFC diagram from block 0.

Read the block to be modified. |

I

| Write, insert, delete
| Conversion operation I Write SFC diagram modifying operation
l Write the SFC diagrams and SFC l
- - - - comments to the specified block.
| SFC information register setting I T Step-by-step operation output/
l transition condition correcting
| Display the specified block. I operation
Write the transition condition/ 'y
operation output program l
step-by-step. | Conversion operation I

|

SFC information register setting,
modification

(To create )
another block/

v

Save the project. I

POINT

This outline procedure is given for your reference.
You can perform the operations in any order without following the above procedure.
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3.1.3 SFC Program Editing Procedure Outline (for FXCPU)

Q L QnA | A FX
X X X X O
GX Developer startup
[
v v
(When newly created) (SFC program created by GX Developer) (Ladder program)
' +
New creation of project | Open project | Program read

Open project, read from PC,
then read from another format.

Set PC series, PC type, and "
project name, and use "SFC"
as program type. | Block list display | N

SFC optional settings Program type change

Sot reforence window and | Reading block to be modified | Lo > SFC

auto scroll monitor. l l
v
| (Ladder) (SFC) | Therdis
Block list registration (Completion of) uncompleted
Register ladder block in block 1) 2) change Cha”gf
0. E—
(Block information setting)
Modify program on ladder.

— 1)
I

| Ladder program write/modification ‘

}

| Conversion operation |

}

Block list registration

Register SFC block in block 1.
(Block information setting)

— 2)

A 4
Transition condition/operation

output program Block list registration Block list registration
write/modification for each step - - - -
l Register SFC block in blank Register ladder block in
block. vacant block.
Conversion operation | (Block information setting) (Block information setting)
f f
(SFC¢bIock) (Ladde{ block)

When creating]
other blocks |

If there is an unconverted block, or there is an unregistered (blank) block in the block list,
execute [Convert]—[Convert block (all blocks)] while the block list is displayed, then end
the arranging of the block list and the conversion of unconverted parts.

POINT

This outline procedure is for reference only.
You may perform each operation in an arbitrary sequence.
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3.2 SFC Diagram Symbol List
Q | L JanA| A | FX
Ol o] O] O] O

The following table lists symbols used in SFC programs.

A block is an operation sequence, which starts at an initial step and ends at an end
step.

The smallest units of operations are steps and transitions.

Further, transition conditions and operation outputs are represented in ladder diagrams
using the zoom of the display function or in instruction lists.

[A series SFC diagram symbol list]

Class Name Symbol Quantity
Initial step DO / 0 One step in each block
Step D i/] 7 i1 SCli/ % Max. 254 steps. in each block (i=1 to 254)
Step El i Brm Number of steps in each block (more than
Block start step (m=start block number) one step may be provided for the same
block)
More than one step may be provided in
END step | p may be p
— each block.
Series transition Jr / Jr 2
L.[J— - 1 - 1
Selective branch i i i
(Left end) (Middle) (Right end)
e
Selective coupling ro
(Left end) (Middle) (Right end)
Transition B : -
Parallel branch r[j .’L. rlﬂl
(Left end) (Middle) (Right end)

Parallel coupling U

(Left end) (Middle) (Right end)

r=A ]
Jump transition J[_ % J
j (j=jump destination step)
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[Q/L/QnA series SFC diagram symbol list]

Class Name

SFC Diagram Symbol

Quantity

Initial step

[Oo

Dummy initial step

X0

Coil hold initial step

[E2 0

Operation hold step
(without transition

Atstep 0

check) initial step

[EE 0

Operation hold step
(with transition check)
initial step

[E7 0

Reset initial step

[R]] i Sn

Any one of these steps in one block

Initial step

O i

Dummy initial step

o
Q.
§)
w .
Coil hold initial step = i
i = Up to a total of 31 steps. in one block
Operation hold step 5
(without transition % i )
A a i = step number
check) initial step 9 o
o n = Reset destination step number
Operation hold step ©
Step . » = .
(with transition check) | . I
initial step <
Reset initial step i Sn
Step I:I i
Dummy step X
Coil hold step [
Operation hold step Including initial step, max. 512 steps in one
(without transition % i block
check) ©
Operation hold step £ i i = step number
[
(with transition check) | 8 n = Reset destination step number
Reset step o |E| i Sn m = Start destination block number
<
) o
Block start step (with EI i Bm
end check)
BI .
ock start step g i Bm
(without end check)
Multiple steps can be provided in one
END step I P P P
block
3-8 3-8

MELSOFT
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Class Name

SFC Diagram Symbol

Quantity

Series transition

ta

r - "
Selective b h : h
elective brancl ---
a b j|~n
[ —
I 1
|
Selective branch-parallel Ia fb
(g il
branch -1q ~1q Lo
= — | ——
[ - — "
Lo o
. . a b
Selective coupling
(e -
L_a
L L
1 1 1 1
(. - (. -
Selective coupling-parallel Ta b
branch - -1
C_ 4 C_a
[
L_ o
a
Parallel branch
— il e -
e | | 1 |
Transition L— o oo
r - " [—
Lo o Lo
Parallel coupling }a
[ il
L_a
r - " [
[Ep—— [ -
Parallel coupling-parallel ——a%
branch - -1
L L
[ | - -
| ES— [ -
Parallel coupling-selective —
branch ~ra - } b
C_ C_a
— " [ | [—
1 I 1 1 I 1
(. — (. T - [ —
Parallel coupling-selective 5 %b
coupling -3
L
[
Lo j
Jump J[a
j
3-9 3-9
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[FX series SFC diagram symbol list]

MELSOFT

Class Name Symbol Quantity
Ladder Ladder block D LD Max 11 in block list
Initial step i 1 in each block (i=0-9)
Step
Step HEL Max 512 in each block (i=10-999)
Series transition Jr / Jr ?
Selective branch o L i
(Left end) (Middle) (Right end)
[
Selective coupling .
(Left end) (Middle) (Right end)
Parallel branch 1 N
Transition Lo Ll
(Leftend)  (Middle) (Rightend)
Parallel coupling B :I
(Leftend)  (Middle) (Right end)
[ |
Jump transition T @ ) - —
i (j=jump destination step)
i < -7 Self-reset
Reset jump j- J‘
(j=Reset jump destination step)
3-10 3-10
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3.3 SFC Diagram Editing Basic Screen

(1) Whole screen make-up

1) gl (2 MELSOFT series GX Developer [Unset project] - [SFC[Edit mode] MAIN Block No. 0 Total 4395teps  *| !EI

2) v :]DEmij:t Edit Eindlﬂelce Convert Misw  Online Qia!gr\n'sti:s Tooks Window Help == x|
| Dl=lE &) 1w~ elalel 5l alel e

3) E—— i HECEECE ]

I:IlEIlE L»lﬁllE +|‘||=||4|s| | | | | ] |‘\ |=\ |4 |s|:1<”
Fo | Fe |srs) Fa | F7 |=Fal o | Fe D Fv | 7o IS |<Fo] sin]'s2 5 | F5| sF7 | =Fs) sFo | =0 cFa
—_— ¥ 1 B B 4 iI ﬂ
o
=] Unset project * 4,, l
'.. i N == — u
4) Device comment :
[-{5] Parameter i
Device memory 5
-{El] Device init i
’
#
1
i
u
1t
12
14 P
s « 6)
5) 16 i
1
1
13
in
2
i
22
it
25
i
2
i
2
20 ~
Project Ll_l _,'—I Ll
Rieady (o2 ) Fost station (Twrets ) [ [NOM [ P
7) 8)

1) Area for displaying the project name being edited, the number of steps used, the
block number being displayed and so on

2) Menu names on the menu bar

3) Icons on the toolbar

4) Project list display

5) SFC diagram editing area

6) Operation output/transition condition program editing area (Zoom side)

7) Edited CPU type

8) Edit mode (overwrite/insert)
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(2) SFC diagram editing screen make-up
Column number
|
[ t ___________________________________ a
B 2 3 | (Note display area) |

L [Ele e | |
110 A 0 ]
P 'SFC 'Device |
b .comment; ;comment
o 3
L2
i 3 E —+0 -1 —+ 2
C SFC |
P ;comment;
4 1 B [ ]2 0
I | 'y
- —+ 2\

\ | \
Row Step number  Start destination Transition Jump destination In-ZOOM ladder
number block number number step number step number

POINT

* The Zoom-side display shows the operation output/transition condition at the
cursor position in the SFC diagram.
* Some menus that may be selected/operated change depending on whether the
cursor is on the SFC diagram side or on the Zoom side.
+ Perform the following operation to show the SFC chart in the specified block.
1. Move the cursor from [View] — [Display block list] — any display block
position, and press the [Enter] key.
2. Choose [View] — [Display block list] — any block position, and double-click
that position.
3. Choose [Find/Replace] — [Find step no./block no.] — any block No., and
specify it.
4. Press the space key on the block starting step in the SFC chart.
. Move the cursor from [Window] — data name, and press the [Enter] key.
6. Move the cursor from [Window] — data name, and double-click it.

[8)
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3.4 Creating/Modifying the SFC Diagram
3.4.1 (1) Writing an SFC Diagram
Q | L JanA| A | FX
O|lo]Oo] O] O

An SFC diagram may be created in any of the following four methods.

1. Starting from the tool button on the toolbar
2. Starting from the function key
3. Starting from the menu on the toolbar

4. Starting from pressing the key

Performing any of the above operations shows the, Enter SFC symbol window.

Enter SFC spymbol

symbol [STEP <1 Step attibute [[] <] ok_|
Block I Cornrnent I Eancell

Enter data by the operations given on the pages that follow.
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(1-1) Operation starting from the tool button (when A or Q/L/QnACPU is used)

[ Write (overwrite) operation example|

1) Step ([1)/(X)
Attribute selection
Enter SFC symbol E
. =
% s I%I _y Symbal |STEP jl‘l Step attribute I[..] vl 0k, | . > Mot Step
Elock | Comment | Eancell e number
< r - Z”J«—1-Comment
[ — ]

display

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter 5FC symbol E2
Spmbel [STEP 1 Step atirbute [ ] [(OK_]

Block. MY nment I Eancell
BLOCK

BLOCK-S
JUMP
EMD

|

 Step number
The system automatically assigns lower to higher step numbers in the order of
entry.
When you will use the step numbers automatically assigned by the system,
you can omit the "step number" input operation.
At a dummy step, you can create an operation output program if it is marked
"X]", which will change to " [ ]" automatically after the program is created.

* Step attribute
When adding a step attribute, click EI and choose the attribute you want to
add.
When you chose the reset step (R) as a step attribute, enter the reset
destination step number after making selection.

sprbal [STEP |1 Step atiibute [1-] — ~] [TOK_]

Block, I Commemnt I W[SE] Eancell

[5E]
[3T]
[R]
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« Comment creation
You can enter a comment of up to 32 characters.
The comment created can be displayed by "step/transition comment display"
operation in the display menu.

2) Block start step (£, £)

— Step
Enter SFC spmbol number
E % Sumbal IBLDCK jl'l Step attribute m > S E -

<% > Block, I Comment I Cancell /,:': oo

Start destination Comment
block number display

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram

symbol.
Enter 5FC spmbaol
Symbol [BLOCK x| Step attibute [[-] =] (o]
Block SLE\*IPMY nraent I Eancell
—— M

BLOCK-S

JURP

END

I

« Start destination block number
Enter the start destination block number.

» Step number
The system automatically assigns lower to higher step numbers in the order of
entry.
When you will use the step numbers automatically assigned by the system,
you can omit the "step number" input operation.

« Comment creation
You can enter a comment of up to 32 characters.
The comment created can be displayed by "step/transition comment display"
operation in the display menu.
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3) Series transition ()

Transition condition number
|

Enter SFC symbol [ x| J
S Ijﬁ_ — » Symbal ITH jl'l Step attribute I[..] vI oK | . _» En
Block ID Corrment I Eancell

===

-

)

[
t

Comment display

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram

symbol.

Enter 5FC symbol EH

Spmbal TR =] Step atirbute [ =] [(aK_]

Block. nment I Eancell
C

* Transition condition number
The system automatically assigns lower to higher transition condition numbers
in the order of entry.
When you will use the transition condition numbers automatically assigned by
the system, you can omit the "transition condition number" input operation.

« Comment creation
You can enter a comment of up to 32 characters.
The comment created can be displayed by "step/transition comment display"
operation in the display menu.
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4) Selective branch (—)
Enter SFC symbol [ x|
% o Symbol I..D j|1 Step attribute I[..] vl oK, | > — %!
Black I e | I:anu:ell

» Diagram symbol
The diagram symbol name selected appears.

To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter SFC symbaol
Syrnbal |- D ~|[1 Stepatibute [1 =] [ToK |
Block et I Eancell

* Number of branches
Enter the number of branch line columns.
If it is "1", you can omit the input operation.

5) Parallel branch (=—=)

Enter SFC symbol
? , ?_} »  Sumbel |== jl1 Step attibute I[..] vI oK. , , %
Elock I Comment I Cancel

+ Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter SFC symbol
Symbal [== ~|[1 Step atribute [ -] [Tok_|
Block. TF[‘) hmert I I:an-:ell

——
T
==
I

* Number of branches
Enter the number of branch line columns.
If it is "1", you can omit the input operation.
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6) Selective coupling ( 1)

Enter SFC symbaol E
. FJ_BI — » Symhal I--E jl'l Step attibute I[ I - -
Block I Comment I ancel

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram

symbol.
Enter 5FC symbol
Symbol |- C [ tep attibute [l > [ToK_|
Block T% nmentl Eancell
L
_l_

* Number of couplings
Enter the number of coupling line columns.
If it is "1", you can omit the input operation.

7) Parallel coupling (——)

» ?I_QI »  Symbol |== C j|1 Step attribute I[ l m » OK »
Black I e | I:anu:ell

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter SFC symbaol
Surmbal |== j 1 Step attribute I[..] j ok I
Block TF[‘:, hirnert I Eancell

==D
-

[ro—

* Number of couplings
Enter the number of coupling line columns.
If it is "1", you can omit the input operation.
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POINTS

* Input method used when a branch and a coupling are used together in a single

transition condition
1) For Q/L/QnACPU

When a branch and a coupling are used together in a single transition
condition, reserve an area for one step using "|" (vertical line) and then enter
the branch and coupling symbols.

Example 1:

>

Example 2:

>

2) For ACPU

—

>

- -1-- Areafor 1 step

| |
L-4_-J

--1- Areafor 1 step

1 1
L_1_4d

—

—

As a branch and a coupling cannot be used together in a single transition

condition, enter a
Example 1:

C>

Example 2:

>

dummy step.

[

o>
><
J

o>
>

* For branch/coupling line entry, entering the number of branches/couplings as "-n"

creates them from right to left.

MELSOFT
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—

L

F7

8) Jump transition (| )

Enter SFC symbol [ x|

MELSOFT

- »  Symbol [JUMP

Block I— Comment I

i

Step attribute I[..] vl Qk, | » .

+ Diagram symbol
The diagram symbol name selected appears.

To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter 5FC spmbaol

Syrnbol
Block.

» Jump destination step number
Enter the jump destination step number.

JUMP

[

Step attribute I[--] j | ] I

STEP
DUMMY
BLOCK
BLOCKS

[END

Clicking the OK button changes the indication of the step specified as the jump

destination from ([ ])to ([«]).

9)End step ( L)

Enter SFC symbol

—_» Symbol [END

Block I— Cammert I

=Ip

Step attribute I[..] VI — —
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10) Rule write

% —>&|—>? ””””” _,Tﬁ

* To write a rule, click él / %I / @l / E and drag from the first position to the
last position of the rule entry.

POINT

If you write a rule over the existing step/transition, the step/transition symbol and
operation output/transition condition sequence program are not erased.

11) Row insert

0
0
— [Edit] — [Insertline] ——»
([shift | + [Insert]) 1
1

— [Edit] — [Insertrow] ——»

([Cti] + [Insert])

— [Edit] —» [Delete line] —»

(Lshift | + [Delete])

— > [Edit] — [Delete row] —»

(LCtrl| + [Delete])
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[ Write (insert) operation example|

When an SFC diagram is created by a write (insert) operation, insertion results
are as described below on an SFC diagram symbol basis.

Note that step/transition condition number changing, simultaneous SFC comment
creation and so on can be performed as in the write (overwrite) operation.

1) Step ()

= Enter SFC zymbol n

2 —» | Symbo |sTEP jl1 Stepattributel[..] -] ok | T 1 1
Block I Commert I Cancell 2

« Point the cursor to a desired position and click the SFC symbol (step) to insert
a step in the cursor position.
When you insert a step over "|" (vertical line) without changing the step
number, the lowest free number of the existing SFC diagram is assigned.

* When the insert position is within a branch ladder, "|" (vertical line) is
automatically inserted into another branch.

2) Series transition ( 1)

Enter SFC symbol
. Els— __» Symbol |TH jl‘l Stepattributel[..] vI 0K | . 4’
Block ID Comment I Cancell

A W =~ >

* Point the cursor to a desired position and click /5 | to insert a transition in the
cursor position.
When you insert a transition over "|" (vertical line) without changing the
transition condition number, the lowest free number of the existing SFC
diagram is assigned.

* When the insert position is within a branch ladder, "|" (vertical line) is
automatically inserted into another branch.
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3) Selective branch (—)

Enter SFC symbol [ x|
R F!_sl »  Sumbol |..D jl'l Step athribute I[..] vI oK. R R
Block. I Camment I Cancel

4) Parallel branch (=—=)

) B

4
R ?_} »  Symbal |== jl'l Step attribute I[..] vl
Block I Coarnrment I Cancell [E i

5) Selective coupling

., % — »  Symbal I..C jl'l Step attibute I[..] vl ., .,
Block I Camment I Cancell
.I.
6) Parallel coupling
— 2| — smba [ Step aftibute [ <] oK —
Block I Camment I Cancell
.|.

POINTS

« Entering "-n" as the number of branches/couplings enters them from right to left.
Example: Number of couplings "1"

1 Number of couplings "-1" |

* Inserting a branch/coupling may generate an SFC diagram that cannot be
converted.
In this case, correct the SFC diagram with the edit function (cut and paste) and
then perform a conversion operation.
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(1-2) Operation starting from the tool button (when the FXCPU is used)

[ Write (overwrite) operation example|

1) Register a ladder block in block list No.0.

Elock title

Double-click

Lo R O A

Block information setting [ |
«
Blockno: 0
Block title IInitiaI zelection circuit

x

Select "ladder block".

Block. type
(r‘ SFC block ;t'-‘ Ladder black

Execute I Cancel

Complete

2) Creating a ladder circuit

x0
0 > i Sl -l [0k | Ext | Hebo] %—‘ OHF——SET S0k
Enter symbol Convert
EI—’ 2 -][seTso [ok ] et [Hekl| — ™ F4
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3) Register an SFC block in block list No.1.
Block list display : Double-click [View] — [Display block list], or [Program] in the
project list — [MAIN].

Elock title
Initial selection circuit

= =

Double-click

Lo R A A

Block information zetting

Block no: 1

Black: tite IAuto operation start step
Block type
¥ SFChlocR) ¢ Ladder block
’7 7 e Select "SFC block".

Execute I Caticel

A

Complete
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(2

POINTS

* Block list
(1) When the FXCPU is used, first register "Ladder block" or "SFC block" in the

block list, then start to create the program.

Register the block list from the top.

Nol Elock title I I Block type I;
0 Initial selection circuit - Ladder block
1 Auto operation start step - SFC block

2 Machining No.l - SFC block

3 Machining No.Z ~ %FC block

4 Machining No.3 - SFC block

5 Product control circuit - Ladder block
7

8

9

10

11

1z

13

14

15

) You cannot change to a ladder program or write to the PC if there is an
unconverted block or unregistered (blank) block in the block list, or the ladder
blocks are contiguous.

Display the block list, execute [Convert] — [Convert block (all blocks)], then
end the arranging of the block list and the conversion of unconverted parts.

(3

Before change _—> After change
Mo | Block title [ | Biock type [+] Mo | Block title [ [ Block type [
0 Tnitial selection circuit - Ladder black 0 Initial selection circuit - Ladder block
- r— Not converted :
1 Auto opsration Start step - s7C plock 1 Auto operation sTart step - SFC block
z Machining Ne.l - 552" block 2 Hachining No.l - SFC block
3 Machining Fe.2 _y5FC black 3 Machining No.2 - SFC block
4 Machining No.3 + &FC block 4  Machining No.3 - SFC block
5 ) 5 OK/NG judiment circuit - Ladder hlock
B Not registered s
7 OE/NG judgment circuit - Ladder block :I Ladder blocks 7
§ Product control circuit - Ladder block L

are contiguous

) Circuits that cannot be changed into SFC blocks
If you attempt to change an existing ladder circuit, for example, into SFC, the
change sometimes fails to take place because of some kind of error, even
when the circuit contains a stepladder (STL) instruction.
In this case, the circuit is registered as "Ladder block!" in block type, that is, as
a ladder block to which the "I" mark is appended.
After changing the contents of the circuit, change the type of block to SFC
block using [Edit] — [Block information].

o | Block title [ [ Biock wype [4]
Initial selection circuit - Ladder block
Auto Operation start step - SFC block
Machining Mo.l - SFC block
Machining No.2 - SFC block

L -]

Machining Mo.3 - SFC_block
Sipping test ,_ Circuit that could not be

DE/NG judgment circui - Ladder block .
e e changed into SFC block
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4) Step ()
Enter SFC symbol [ x|
] =
E . % __, Symbal ISTEF’ jI'ID Step attibute I[..] vI ok, | _, - tn Step
Block [0 Comment | Caﬂce" R number
CooCo
i
L — Comment

Display

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter 5FC symbaol | x|
Symbol |STEP M| IE Step attibute [ ]
Eila Eanu:ell

* Step number
A step number is a number that the system automatically assigns in
ascending input sequence over the range of S10-S999. (The upper limit
differs depending upon the PC type. Also, the maximum number of steps per
block is 512.)
If the step number automatically assigned by the system is satisfactory, you
can omit the "step number" input operation.
S0-S9 are assigned to the beginning of the SFC block as the initial blocks, so
you cannot input them to a general step position.
You cannot input a step number more than once.
When the FXCPU is used, dummy steps are also treated in the same way as
general steps, however there is no need to create an operation output
program.

* Step attribute
When the FXCPU is used, the step has no attribute apart from when a "JUMP"
symbol is set.

« Comment creation
You can enter a comment of up to 32 characters.
The comment created can be displayed by "step/transition comment display”
operation in the display menu.



3 SFC PROGRAM EDITING MELSOFT

5) Series transition ()

Transition condition number

|
— | —» Symbol |TR j|1 Step attribute |[--] -] ok | . . i | Comment
Elock IEI ClEmie I Cancell n - 7;: - display
[
L___4

+ Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram

symbol.
Enter SFC symbol

1 Step attribute I[..] vl
mert I Cancell

Block |

* Transition condition number
The system automatically assigns lower to higher transition condition numbers
in the order of entry.
When you will use the transition condition numbers automatically assigned by
the system, you can omit the "transition condition number" input operation.
When the FXCPU is used, the transition condition number is valid only on the
SFC diagram. For this reason, this number does not continue when a change
is made to a ladder program.

« Comment creation
When the FXCPU is used, transition comments are not supported.
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6) Selective branch (—)
Enter SFC symbol [ x|
% 2| ——» symbol I..D j|1 Step attribute I[..] vl oK | ., . Fy
Block I Comment I I:anu:ell

» Diagram symbol
The diagram symbol name selected appears.

To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter SFC gymbol

Symbal |- D j 1 Step attribute I[..] vI
Block w3 et I Cancell

* Number of branches
Enter the number of branch line columns.
If it is "1", you can omit the input operation.

7) Parallel branch (=—=)

? R ?_} »  Symbal |==D jl'l Step attribute I[..] vl %
Elock I Criiil | Cancell

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram

symbol.
Enter SFC gymbol E
Symbal [== j 1 Step attribute I[..] vI
Block T% = I Cancell
Sl
=C

* Number of branches
Enter the number of branch line columns.
If it is "1", you can omit the input operation.
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8) Selective coupling ( 1)

Enter SFC symbaol E

) FJ_BI »  Symhal I..C jl'l Step attribute I[..] vl
Block I Carmmment I Cancell

» Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram

symbol.

Symbal |- C j 1 Step attribute I[..] vl
Block TF[‘) et I Cancell

* Number of couplings
Enter the number of coupling line columns.
If it is "1", you can omit the input operation.

9) Parallel coupling ( ——)

R ?I_gl »  Symbal |== jl'l Step attribute I[..] vl
Block I Commert I Cancell

+ Diagram symbol
The diagram symbol name selected appears.
To change the diagram symbol selected, click EI and choose a new diagram

symbol.
Enter SFC symbaol [ x|
Symbal [==C j 1 Step attribute m ’E
Block T% riett I Cancel
=D
-

[r—

* Number of couplings
Enter the number of coupling line columns.
If it is "1", you can omit the input operation.
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POINTS

* Input method used when a branch and a coupling are used together in a single
transition condition
As a branch and a coupling cannot be used together in a single transition
condition, enter a dummy step.
When the FXCPU is used, there is no symbol called "dummy step”, so input a
general step. There is no need to input a control output circuit, and so on, in a
dummy step.

Example 1)
L]
o> - o>
<4—Dummy ste|
y\ y step
Dummy step
Example 2)
% o> - o>
V\ <4—Dummy step
Dummy step =+

[]

* For branch/coupling line entry, entering the number of branches/couplings as "-n"
creates them from right to left.

POINTS

Branch number

The number of circuits in the case of one parallel branch or selective branch is
limited to 8 circuits per branch.

However, if there are many parallel branches or selective branches, the overall
number of circuits is limited to 16 circuits per initial step.

I 1 8 circuits per branch (parallel or selective) max
A

IDE f) 4) f) f) f)
L1 [

ouT Ej ouT RST ouT
L]

it
L]
L]
T i i <Note> i T T T
|II|II|I|:;|I|||IIII|I ?
I e

Total of 16 circuits max

®)
5

You cannot perform a transition or reset operation from confluence lines or a step
prior to confluence to a separation step.
Create a dummy step and be sure to perform the transition or reset operation from

the branch line to a separation step.
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10) Jump transition (| )

Enter SFC symbol E

6 ,ﬁl »  Sumbol I.JLIMP le Stepattributel[..] vl Ok, ‘ , ,

Elock ID Carmmet | Cancel

+ Diagram symbol
The diagram symbol name selected appears.

To change the diagram symbol selected, click EI and choose a new diagram
symbol.

Enter 5FC symbol E

Syrbl [JUMP ][5 Step atiibute [+
Block  giirets mentl Cancell
|

» Jump destination step number
Enter the jump destination step number.
Clicking the button changes the indication of the step specified as the
jump destination from ([ ])to ([«]).

When the FXCPU is used, if the jump destination is in another SFC block, the
step of the jump destination is displayed as ([ |).

» Step attribute
In the case of a general jump, select [None].

11) Reset jump transition ( { )

6 »  Gymbal IJLIMP le Step attribute [[A] j| or, . ,

Block. ID I:Qmmentl M Cancel

+ Diagram symbol
Select "JUMP" as the diagram symbol.

» Jump destination step number
Input the step number to be reset.
(Normally input the step number immediately prior to the jump destination.)

» Step attribute
In the case of a reset jump, select [R].
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12) Rule write

% —>&|—>? ””””” _,Tﬁ

* To write a rule, click él / %l / @l / E and drag from the first position to the
last position of the rule entry.

POINT

If you write a rule over the existing step/transition, the step/transition symbol and
operation output/transition condition sequence program are not erased.

13) Row insert

0
0
— > [Edit] — [Insertline] ——»
([ Shift | + [Insert]) ’
1

— [Edit] — [Insertrow] ——»

([Ctri] + [Insert])

— [Edit] —» [Delete line] ——»

(Lshift | + [Delete])

— > [Edit] — [Delete row] —»

(LCtrl | + [Delete])
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[ Write (insert) operation example|

When an SFC diagram is created by a write (insert) operation, insertion results
are as described below on an SFC diagram symbol basis.

Note that step/transition condition number changing, simultaneous SFC comment
creation and so on can be performed as in the write (overwrite) operation.

1) Step (L)
:
2 . I%I _,  Symbol |STEF' j|1 Stepattributel[..] vl oK. | _»_» 1
Block. ID Comment I Cancell 2

« Point the cursor to a desired position and click the SFC symbol (step) to insert
a step in the cursor position.
When you insert a step over "|" (vertical line) without changing the step
number, the lowest free number of the existing SFC diagram is assigned.

* When the insert position is within a branch ladder, "|" (vertical line) is
automatically inserted into another branch.

2) Series transition ( 1)

Enter SFC symbaol n

. Els— _»  Symbal |TF| jl‘l Step attribute I[..] vI 0K | . 4’ 1 2
Block IEI— Carmrmert I Cancell 3
4

* Point the cursor to a desired position and click /5 | to insert a transition in the
cursor position.
When you insert a transition over "|" (vertical line) without changing the
transition condition number, the lowest free number of the existing SFC
diagram is assigned.

* When the insert position is within a branch ladder, "|" (vertical line) is
automatically inserted into another branch.
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3) Selective branch (—)

Enter SFC symbol [ x|
R F!_sl »  Sumbol |..D jl'l Step athribute I[..] vI oK. R R
Block. I Camment I Cancel

4) Parallel branch (=—=)

) B

4
R ?_} »  Symbal |== jl'l Step attribute I[..] vl
Block I Coarnrment I Cancell [E i

5) Selective coupling

., % — »  Symbal I..C jl'l Step attibute I[..] vl ., .,
Block I Camment I Cancell
.I.
6) Parallel coupling
— 2| — smba [ Step aftibute [ <] oK —
Block I Camment I Cancell
.|.

POINTS

« Entering "-n" as the number of branches/couplings enters them from right to left.
Example: Number of couplings "1"

1 Number of couplings "-1" |

* Inserting a branch/coupling may generate an SFC diagram that cannot be
converted.
In this case, correct the SFC diagram with the edit function (cut and paste) and
then perform a conversion operation.
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(2) Operation starting from the function key
1) The SFC symbols are assigned to the following function keys.
[Step]
SFC symbol oy E E > 1 X
Function key F5 F6 Shift + F6 F8 F7 Shift + F5
A, Q/L/QnACPU Q/L/QnACPU
Remarks A, Q/L/QnA only
only only
[Transition or branch/coupling]
SFC symbol t — —— | S |
Function key F5 F6 F7 F8 F9 Shift + F9
Remarks
[Rule entry]
SFC symbol | - — o S *
Function key Alt + F5 Alt + F7 Alt + F8 Alt + F9 Alt + F10 Ctrl + F9
Remarks

2) Operation procedure
» Step/transition/branch/coupling entry
i) Press the function key.

) Since the window as was shown when the tool button was clicked appears,
refer to the tool button operation procedure and enter the required items.

3) Press the key.

* Rule entry
i) Press the function key.

) Using the arrow keys, move the cursor to the first position of a
branch/coupling.

i) Hold down the | Shift| key and move the cursor with the arrow keys.

4) Move the cursor to the last position of the branch/coupling and release your
hand from the key.
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(3) Operation starting from the menu on the toolbar
« Step/transition/branch/coupling entry
1) Click [Edit] on the toolbar.
2) Move the cursor to [SFC symbol] in the edit menu.

3) Click the SFC symbol to be entered.

4) Since the window as was shown when the tool button was clicked appears,
refer to the tool button operation procedure and enter the required items.

5) Press the key.

* Rule entry
1) Click [Edit] on the toolbar.

2) Move the cursor to [Edit the line] in the edit menu.
3) Click the branch/coupling line to be entered.

4) Drag from the first position to the last position of the entry.

(4) Operation starting from the key
1) Press the key.

2) Since the window as was shown when the tool button was clicked appears, refer
to the tool button operation procedure and enter the required items.

3) Press the key.

POINT

Operation starting from the key is a method useful for entry of steps ([ )
and transitions ( Jr ) consecutively in the column direction.
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3.4.1 (2) Deleting the SFC Diagram

-

QnA FX

Q
O O O

o>
X

This section explains how to delete the existing SFC diagram symbols.

(1) Operation using the tool button to delete
1) Specifying the area and making deletion

e[

(Drag)

2) Deleting the branch/coupling/vertical line only

a7

(Drag)

(2) Operation using the function key to delete
* Hold down the | Shift| key and choose the deletion area with the arrow keys.

* Press the key.

(3) Operation to delete from the menu on the toolbar
» With the mouse, drag over the area to be deleted.

* Click [Cut] in the edit menu.

POINT

Performing the [Undo] operation after making a deletion returns to the status
immediately prior to the deletion.
- Tool button ~ : Click 1

« Function key : +

* Menu : Click [Undo] in the edit menu.
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3.4.1 (3) Changing the Step Attribute
Q | L JanA| A | FX
O| O] O] O] x

This section describes how to change the step attribute in the existing SFC diagram.
The step attribute can be changed by any of the following tool button clicking, menu

operation and key pressing.

Tool Button | Key Pressing Menu Description Remarks

7 1) Editing

Lc_l- - Ctrl + | » Makes the preset step attribute invalid.

rzz 2) Step attribute setting

"c-i" Ctrl + ! » Changes the preset step attribute to .

3) Choose a new attribute.

FE=m

"EE-' Ctrl + » Changes the preset step attribute to . QL/QnACPU
only

[ty |

"EE{-' Ctrl + » Changes the preset step attribute to . QL/QnACPU
only

» Changes the preset step attribute to @ and

F—— L

.__EE_. Ctrl + sets the reset destination step No. Q/L/QnACPU

= * When it has already been set to @ only

changes the reset destination step No.

POINT

If the step attribute has been changed, the existing operation output sequence

program remains unchanged.
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3.4.2 Cutting/Copying and Pasting the SFC Diagram

Q L QnA | A
O O O O O

This section provides the operation to cut/copy and paste the SFC diagram.
(1) Specifying the area, cutting or copying the SFC diagram, and pasting it

[Operation procedure]
1. Choose [Edit]—[Write mode] or il ([F2)).

2. Click the first position of the SFC diagram to be cut, and move the cursor.

T

3. Drag over the area to be cut or copied.
The specified area is highlighted.

4. When cutting, choose [Edit] — [Cut] oril ([Ctrl]+[X]), or when copying,
choose [Edit] — [Copy] or B2| ([Ctrl]+[C]) to cut the ladder in the specified

area.

%J{

5. Click the position where the cut (copied) SFC diagram will be applied, and
move the cursor.

?f

—
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6. When you choose [Edit] — [Paste] or ﬂ ((Ctrl]+[V]), the Paste data window
appears. Make pasting choices.

Paszte data I

1) ——— v Action and TR data E Step and TR comments

3)

2) ————¥ Mo change the step and TR number when it is pasted

Cancel |

1) Selection of whether or not the operation output/transition condition
sequence program is also pasted simultaneously.

2) Selection of whether or not the original step/transition condition number is
changed.

3) Selection of whether or not the step/transition comment is also pasted
simultaneously.

POINT

"Not changing" the original step/transition condition number is useful for a moving
operation.

7. When you selected "not to" change the original step/transition condition
number but the pasting destination already has the same step/transition
condition number, the following window appears.

MELSOFT series GX Developer [ ]

! E Step/Transition number has aready eristed in paste target. Will new number be assigned?

i he

Choosing executes pasting after the system has assigned a new

number by reassigning lower to higher free numbers to the step/transition
condition numbers of the pasting destination SFC diagram.

Choosing suspends pasting.
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8. When the first position of the cut or copied SFC diagram is a step and its

pasting position is a transition position, or vice versa, the following window
appears.

MELSOFT zeries GX Developer [E3

L
\::.) The paste pogition iz incorect.

L

When this window has appeared, click the button, move the pasting

position one row higher or lower, then perform a pasting operation again.

9. After the pasting operation is over, make conversion.
Note that a conversion error occurs if a branch/coupling is incorrect after

pasting. Therefore, make conversion after performing the SFC diagram editing
operation.

???

POINTS

« Cutting/copying and pasting between different blocks in the same program can be
executed by displaying the corresponding blocks by performing [Window] — [Tile
vertically] or [Tile horizontally] operation.

« Cutting/copying and pasting between different projects can be executed after
opening the corresponding projects by performing [Project] — [Start new GX
Developer session] operation.

» Copying of an operation output/transition condition sequence program should be
done within approx. 2k steps.
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3.4.3 Sorting the SFC Diagram

Q L [QnA| A FX
O O O O X

This operation reassigns the step/transition numbers of the created SFC diagram.

[Operation procedure]
[Tools] — [Sort] or &4

[Setting screen]

Sorting step numbers
— Soting Order———————— Set START block number
Prewious | i (=20 | 1=
™ Decreasing
— Change START block rumber « 3)

2) > [ Changs

E:-:ecutel Cancel l

4)

[Setting items]
1) Sorting Order
Specify whether the step/transition numbers are in an ascending or
descending order.
2) Change START block number
Specify whether the start destination block number is to be changed or not.
3) Set START block number
When you have selected "Change", enter a new block number.

4) button

Executes sorting as set on the above screen.

POINTS

* The result of executing sorting by specifying an ascending or descending order is
as follows.
(When ascending (When descending
order is specified) order is specified)

*¥ Immediately after sorting, a "Undo" operation can be
performed only once.

[0l is step "0" if you specify either the ascending or
descending order.

» The SFC devices (e.g. BLm\Sn, BLm\TRn) used with the operation
outputs/transition conditions are not the objects of sorting.
Sort them by performing a device number changing operation or the like.
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3.4.4 Redisplaying the SFC Diagram
Q | L JanA| A | FX
O|lo]Oo] O] O

[Setting purpose]
This operation is performed to return the unconverted SFC diagram being edited
to the status immediately prior to editing, or to top-shift or left-shift the freed row
or column of the "|" (vertical line)/branch/coupling line.

[Operation procedure]
[View]— [Review SFC]

1) Top-shift redisplaying example

2) Left-shift redisplaying example

0 0
—
1 2 1 2

3) Unconverted SFC diagram redisplaying example

(Before editing)

0
1 2

(After editing)

4) After-conversion SFC diagram optimizing display

(At conversion)

=10
CIMLCJ2[ 13

(After operation)

(After operation)

0
1 2
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3.5 Creating the Operation Outputs/Transition Conditions

Q L [QnA| A FX
O O O O O

When creating an operation output/transition condition program, move the cursor to the
corresponding step/transition in the SFC diagram and click the Zoom side.

The subsequent operations are the same as in the ladder or list creating method.

For detailed operations, refer to the SW5D5C-GPPW-E(V) Operating Manual.

POINTS

* There are instructions which cannot be used with operation outputs/transition
conditions.
For more information, refer to the "Type MELSAP-II (SFC) Programming Manual"
for the ACPU or to the "MELSECNET-Q/L/QnA Programming Manual (SFC)" for
the Q/L/QnACPU.

* As a transition condition, only one dummy coil ( —[TranH ) may be entered for the
coil instruction.

To enter it, click F_C{l or H|and click the button.

~{ Tran |- is entered automatically.
For entry in list representation, enter only the contact instruction and the dummy
coil (-{ Tran H ) need not be entered.

* For the ACPU, no transition condition can be entered into the block starting step.
The condition entered is ignored if the SFC program is executed after write to the
programmable controller CPU, and execution transits to the next step at the END
step processing of the start destination block. Note that the following guidance
appears when the transition condition is entered or the SFC chart is converted.

* When the transition condition is entered in the ladder/list

MELSOFT series GX Developer [ <]

\i]) The edited program has tranzitional condition directly under the black starting step.
This tranzitional condition will be disregarded even if the SFC program iz executed after the PLC write.

* When the SFC chart is converted

\i]) The program [ blockO, transition3 | has transitional condition directly under the block starting step.
This tranzitional condition will be dizregarded even if the SFC program is executed after the PLE write.

* Instructions that cannot be used in the case of the FXCPU

Ladder blocks : RET, END

Steps :MC, MCR
STL, RET (step ladder instruction)
SET S, OUT S, RST Sk
(transition instruction with stepladder)
END, FEND
P/, CJ, SRET, IRET

Transition conditions : P/I
STL, RET (stepladder instruction)
Coil instructions and output instructions other than the

TRAN symbol
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3.6 Creating the SFC Comments

An SFC comment is a generic name for a "step comment" attached to each step of the
created SFC diagram and a "transition comment" attached to each transition.

In addition, a "block title" is available as a comment related to SFC diagrams.

This section explains how to create and correct SFC comments and block titles.

3.6.1 Creating SFC Comments

L QnA

Q FX
O O O

ol>»
O

You can create an SFC comment when entering an SFC symbol.

Also, you can create a block title when converting the SFC diagram.

This section describes how to create/correct only comment data after SFC diagram
creation.

(1) Performing operation on the SFC diagram editing screen
[Operation procedure]
[Edit] — [Documentation] — [Comment] — Move the cursor to the editing

position —

Alternatively, ;l — Right-double-click at the editing position.
[Setting screen]

Enter device comment [ | COMME_.. EY

IS
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POINTS

* Select an SFC diagram symbol in the SFC diagram to perform SFC comment
creation/correction.
Select a ladder symbol on the Zoom side to perform device comment
creation/correction.

« In this operation, a block title cannot be created/corrected.

» About block comments
SAP3
When performing file write (write to GX Developer format or other format file) and
then PLC write, data will disappear unless a comment file is written.
SAP2
When performing write to other format, data will disappear unless a comment file
is written.

« If you have created a block title of 25 or more characters on SAP2, performing
PLC write or write to other format file will delete the 25th and latter characters.

* When the FXCPU is used
Create a block title by displaying the block list, then executing [Edit] — [Block
information]. If you write to an FXGP (DOS) format file when a step comment that
consists of more than 16 characters has been created, the 17th and subsequent
characters will be deleted.

(2) Performing operation on the device comment editing screen
[Operation procedure]
[Device comment] in project list = [COMMENT]
[Setting screen]

1)——> Device IXD Vl Diizplay |
Device Comment Lahel

X0 Part insertion detection L3
xl Chuck advance end
X2 Maching operation start command
X3 Left side face drilling comple.
X4 Roughing completion signal

X5 Finishing completion sigmal

pa) Unloading carrier adwvance end
X7 Tnloading carrier returkh end
X8

X9

i

1) Device name
Specify the device which will be commented.
When creating an SFC comment, specify the device name as indicated below.
* A, Q, L, QnA series
Block title :BLm
Step comment : BLm\Sn
Transition comment : BLm\TRn
m: Block number
n: Step/transition number

* FX series
Block title : BLO-BL24
Step comment : S0-S999 (device comment corresponding to state S)

3-47
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3.6.2 Editing the Note for Operation Output

Q L [QnA| A FX
O O O O O

This section provides the operation performed to annotate an operation output ladder.
For full information on notes, refer to GX Developer Operating Manual.

[Operation procedure]
[Edit] — [Documentation] — [Note] — Move the cursor to the editing position —

Alternatively, ﬁl — Right-double-click at the editing position.

[Setting screen]

Enternote x|
+ Embedded M— 3)
_Ea |

1) —+
" Separate I E it

2)

[ltem explanation]
1) Select Embedded note or Separate note.
For the ACPU, only separate note is available.
2) Note editing area

3) button

Determines the entered note.

POINTS

* When creating a note on the ACPU and writing it in another format, that note is
not written to the GPPA.

« After editing a note, always perform a conversion operation.
The data created will not remain if you do not make conversion.
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3.7 Setting the Block Information

Q L [QnA| A FX
O O O O O

[Setting purpose]
This operation is performed to set the block information of the corresponding
block at the time of a conversion operation after creation of an SFC diagram.

[Operation procedure]
- SFC diagram creation — % | (F4)
« [Edit] — [Block information] or

[Setting screen]

For the ACPU For the Q/L/QnACPU
Block information setting Block information setting
Blockno: 0 Block Mo.: 0O
Block fte | Block fife |
a Block Active bit a Block START/END bit
t Step transition bit t: Step transition bit
¢ Block Clear bit 3 Block PAUSE/RESTART bit
¢ Block Stop bit m: Pause mode bit
1 Active step ho. register 1. Number aof active steps register
c: Continuous transition bit
[~ Use block statement
ik e e e

Enter a device into each item.

Entering an unnecessary item is dispensable.

The Q/L/QnACPU can set block statements in a program.
1) Check this item to set block statements in the program.
2) A block statement can be input up to 10 lines and 64 characters in each line.
3) Check this item to write block statements together with the program.

POINT

* For the function and operation of each item, refer to the "MELSAP-II (SFC)
Programming Manual" for the ACPU or to the "MELSEC-Q/L/QnA Programming
Manual (SFC)" for the Q/L/QnACPU.

* The set block title stored as a device comment of device BLm.

* A block title/alias can be created and changed by entering a device name "BLm"
on the device comment-editing screen. (Refer to Section 3.6.1).

» When putting a block title for each program, create comments by program. For
details of the creating method, refer to the GX Developer Operating Manual.

* When using the Q/L/QnACPU and inputting a block statement, convert the SFC
diagram in advance.

* When changing the PLC type of the project in which block statements are created
to the PLC type not compatible with a block statement, the created block
statements will be deleted.
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POINT

» About merging block statements when reading a SFC program from a
programmable controller
When reading the SFC program without block statements from a programmable
controller, the block statements in the project will be disappeared.
To prevent block statements from disappearing, select "Merge peripheral
statement/note" when reading from the programmable controller.
Note that block statements cannot be merged in the project using labels.

* When writing a project to a GPPQ format file, the block statements in the project
will be deleted.

* When Performing either of the following operations, "Use block statement" is
automatically checked.
(1) Use block statement

(2) Checking "Include block statement in program when written to PLC"

When the FXCPU is used

Block information zetting E
Block no: 0O
Black litle f — 1)
Block type
[ ¥ SFChiock ¢ Ladder block 2)
Execute I Cancel |

1) Input the block title of the ladder block or SFC block.
You can create or change a block title as a device comment of BLm using the
same operation.

2) Be sure to specify either an SFC block or a ladder block according to the
contents of the program to be written.

POINT

« If the STL instruction exists in a ladder block, the message "Ladder block!", which
indicates a conversion error, will be displayed in the block type of block list.

« If an incomplete ladder block is described by the STL instruction, you can modify
the contents using the zoom screen, then change the block to "SFC block" in
"Block Type" of the block information setting.

* Regarding errors that can occur during a block type change
In the following cases, an error is displayed, and the change process is
interrupted.

1) If SFC conversion is not possible

2) If the initial step does not exist

3) If a number of blocks are generated when the program in a block is SFC-
converted.
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3.8 Display the Block List

-

Q QnA | A FX
O O O O O

Show the currently edited SFC program in a list form to monitor it or to perform block-
by-block editing, e.g. cut and paste.

In the block list, you can perform the following.

* Block information setting/correction

« Batch copy between blocks

» Jump to SFC diagram display in the specified block

» SFC monitoring in the block list (A, Q/L/QnA only)

« (Batch) Conversion of unconverted blocks

[Operation procedure]
[View] — [Display block list]

[Block list screen]
When the ACPU is used

Machi; =
Finishing = J1zo nz1 nzz Mz3 D20

o
0
1
2
3
4
s

When the Q/L/QnACPU is used

Block statement

Function  Initialize each data =]
Parameter %100, %101, M1000
3) Retumn Yalue D000
] LI_I Block inomalion.. [« 4)
T 1 o stare t Transition 5 Pause m_Pause mode r_hctive o _Continuous |+
1 |Machining process handling block - juo M1l M12 M13 nio M14
2 |Finishing start block - Jzo Mzl M22 Mz3 nzo Mz4a
3
1) a
5
; 2)
7
8
3 -
When the FXCPU is used
o I Elock title I Elock type -
Operation selection - |Ladder block
1 Auto operation * [SFC block 5)
2 Auto operation assistance - (Ladder block

PR ST Y
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1) Lists the block information in order of block number.
Using the scroll bar, [Page Up] / [Page Down| or [T] / (1] key, you can

change the displayed blocks.

2) Indicates whether the corresponding blocks have been converted or not.
— : Already converted
* : Not yet converted

3) Displays the block statement for the selected block.

4) Clicking the button displays the Block information setting screen for the
selected block.

5) Display the block program type. (FXCPU only)
"SFC block" or "Ladder block" is displayed.
If a ladder circuit that contains a STL instruction cannot be changed to an SFC
block, add the "I" mark so that the display is "Ladder block!".
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3.9 SFC-Related Parameter Settings

Among the parameter settings made for operating the Q/L/QnACPU, this section
explains the setting of parameters related to SFC programs.

3.9.1 SFC Setting in PLC Parameters

|—
>

Q QnA FX
O O O X X

This section gives the operation performed to set the SFC-related parameters using
the PLC parameters.

[Operation procedure]
[Parameter] in the project list — [PLC parameter] — <<SFC setting>> tab

[Setting screen]

x

FLG name |FLG system | PLG file |PLG RAS |Device |Proeram |Boot file SFC EIUO assignment

~3FC proeram start mode
(= Initial start
" Pesume start

~5tart conditions
* Autastart black 0
" Da nat autostart block 0

—Output mode when the block is stopped
& Turn OFF
~ Keep ON

Acknowlzdee # assignment I Default iizeid End I Cancel

[Item explanation]

1) SFC program start mode
Set an initial start or resume start to start the SFC program.

2) Start conditions
Set autostart block 0/do not autostart block 0 at the initial start of the SFC
program.

3) Output mode when the block is stopped
Set whether a stop is made by turning off the coil outputs which were turned
on by the OUT instruction or by keeping them on (latched) when a stop
request is sent to any block.
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3.9.2 Setting the Block Parameters

Q L QnA A FX
O* X O X X

*: Basic model QCPU and Universal model QCPU are incompatible.

This section provides how to set the block parameters.

[Operation procedure]
[Tools] — [Set SFC information] — [Block parameter]
[Setting screen]

Block parameter [ |
r— Periodic execution block
Top of block number I

Interwal I ms

At at block molki-activated

Stop blocks I - I

—&ct at step multi-activated

33— ‘waiting blocks I . ]_
Stop blocks l— . I—

i Ewecute Cancel |

1) ——

2) ———

[ltem explanation]

1) Periodic execution block
All blocks from the set block number onward are periodic execution blocks.
To process all blocks every scan, leave the input area blank.
Enter the execution interval within the range 1 to 65535 (ms) in 1ms
increments.

2) Act at block multi-activated
If a start request is made from another block while a block in the designated
range is active, an error occurs and CPU operation stops.
The operation mode in the event of a double start for blocks outside the
designated range is "Wait".
To set "Wait" for all blocks, leave the first and last input areas blank.

3) Act at step multi-activated
If a double start occurs with respect to any step in the range for which "Waiting
blocks" is designated, operation is suspended until the corresponding step
becomes inactive.
If a double start occurs with respect to any step in the range for which "Stop
blocks" is designated, an error occurs and CPU operation stops.
If a double start occurs with respect to a step outside the specified range, a
forced transition is executed.

3-54 3-54
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POINT

The block parameter settings are common to all blocks.
They cannot be set for individual blocks.

3.9.3 SFC Program Setting

Q L QnA A FX
O* X O X X
*: Basic model QCPU and Universal model QCPU are incompatible.

Set whether the SFC program file being edited is to be a "Normal SFC Program” or a
"Control SFC program".

[Operation procedure]

[Tools] — [Set SFC information] — [SFC type]
[Setting screen]

SFC program type setting |

ak.

SFC program type zetting
Cancel

........................................

" Control SFC type

[Item explanation]

When Control SFC program is selected, an SFC program can be created for
block O only.

Note that if a block start step ([, 5 ) is designated in block 0, an error occurs
when the program is executed and CPU operation stops.
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3.9.4 SFC Program Capacity Check

QnA FX

X |10
—

Check the capacity of the program file being edited.

[Operation procedure]
[Tools] — [Set SFC information] — [SFC program capacity check]
[Setting screen]

When the ACPU is used

Check of 5FC program capacity |

— Result of program capacity check. [for converted SFC)

> Setting parameter value of |2 f KBytes
ricrocomputer capacity ’

2) > Created SFC program capacity ID-? KBytes
3) > Fiesult of check IEheck OF.

When the FXCPU is used

Check of SFC program capacity Eq

— Result of program capacity check, [for converted SFC]
1) > Program capacity set by a0 Step
parameter,

2) - Created SFC program capacity I-I Step
3) » Result of check Check DK
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[ltem explanation]

1) Program capacity set by the parameter.
Displays the maximum value permitted for programming.

2) Created SFC program capacity
Displays the SFC program amount for the converted part.

3) Result of check
If the converted SFC program is within the maximum value, [Check OK] will be
displayed.
If the maximum value is exceeded, an error message will be displayed.
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3.10 Conversion Operation

-

Q QnA | A FX
O O O O O

The following types of conversions are available according to SFC diagram editing and
operation output/transition condition editing.

SFC Diagram | OPeration
Item E diting Output/Transition Conversion Definition
9| condition Editing
Conversion ([F4]) —_— ®) « Only one operation output/transition condition being edited is converted.
Conversion
(All programs being @) @) « All programs being edited are batch-converted.
edited)
Conversion writing
during RUN _ @) * The operation output/transition condition being edited is written during RUN.

(A, Q/L/QnA only)

Block conversion
() @) e * Only one SFC diagram block being edited is converted.

Block conversion
() O E— * All SFC diagram blocks being edited are batch-converted.

(1) When conversion is completed normally
The Block information setting screen (refer to Section 3.7) is displayed.
When the Block information setting screen is closed, "" on the title bar, which
indicates "Not yet converted", is disappeared and conversion is completed.

(2) When an error occurs
The Convert error screen is displayed. Check errors and details.
This screen can be displayed by selecting [Convert] — [Display convert error].

[Setting screen]

Convert error (All blocks) | |
Carvert ermrar [All blacksz) Close | Carrvert ermrar [Detail)
Program name IM.&IN Yl 2) Program name IM.&IN Yl
| All blocks k__ 2)
Block Mo.: Block Mo.: 1}
Jump ]'__ 3) Jump k__ 3)
L 4)
4| | 2 4| | i
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[ltem explanation]
1) Program name
Select a program to be displayed.

2) | Details]/[ All blocks|

Switch the screen display.

3) [Jump)

The SFC diagram is displayed, which contains the error selected in the error
display area.
The cursor moves to the error step.
4) Error display area
The following contents are displayed.

ltem Display content
Block number which contains conversion
Convert error Block number
errors
(Al blocks)
Error items Number of errors in the block
Convert error Error step Step number of the conversion error
(Detail) Error detail Explanation of the error

POINT

* When an error related to a branch or transition is detected, it may be located in
the SFC program following the error step. Display the SFC diagram using
button, check the program around the cursor, and correct the program.

* For the ACPU, make an "SFC program capacity check" after conversion operation
to make sure that the existing SFC program is within the microcomputer capacity.
For full information, refer to Section 2.1.

3.11 Instructions for Online SFC Program Writing

-

Q QnrA | A FX
O O O O X

This section provides instructions for writing the operation outputs/transition conditions
of an SFC program to the CPU during RUN.

(1) Two or more operation outputs/transition conditions cannot be written during RUN
at the same time.
Perform an online writing operation every time a correction has been made.

(2) An SFC diagram cannot be written during RUN.
After creating or modifying an SFC diagram, STOP the CPU and write the diagram
using "Write" in the online menu.
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POINT

(1) The method of writing the operation output and transition condition during RUN
is the same as the "write during RUN" operation for the circuit.
For details of the operation method, refer to the GX Developer Operating
Manual.

(2) For other precautions concerning online change, refer to GX Developer
Operating Manual.

3.12 Making Searches/Replacements

FX

-

QnA

olo
O
O
ol>»
O

POINT

For a search/replacement made in an SFC program, the object area changes with
the "searching direction" specified.

a) Downward b) Downward from ¢) Upward from
from top cursor position cursor position
Block 0 1)
2) D
Block 1 |« Cursor position-------1r-=-=----=----————--qp-~---——--—-------—- Heomooo-
1)
Block 2 3) 2) 2)
| T N o ”_}‘\ _____
; _ | |
Block n n) n) n)

* When a search/replacement is to be performed in an SFC program after a
search has been made in another program, all blocks will be searched.
When making searches/replacements in an SFC program within the "specified
range (step range)", specify the step numbers (e.g.[ |[—) of the SFC diagram.
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3.12.1 Searching for a Device/Instructions

Q L [QnA| A FX
O O O O O

This operation searches for the specified device or instruction to find the operation
output/transition condition of the corresponding block it is used.

The cursor moves to the step or transition in the SFC diagram being used, and at the
same time, the operation output/transition condition sequence program appears.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.
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3.12.2 (1) Searching for the Step No./Block No. (SFC Diagram)

-

QnA FX

Q
O O O

ol»
O

[Setting purpose]
This operation is performed to show the specified block on the screen by
specifying the block No. and step No./transition No. when the cursor is in the
SFC diagram.

[Operation procedure]
[Find/Replace] — [Find step no./block no.]

[Setting screen]

Find step no. / block no. |

— Block number —— ,_
1) — ||;| vl
Cloze |

— Step/Tranzition

5
2 i B

= Transition

—_

[ltem explanation]
1) Block number
Enter the block No. to be searched for.
2) Step/Transition
Specify the cursor position after a search is over.

3) button

Click this button to show the SFC diagram in the specified block.

POINTS

* This operation is valid only when the cursor is on the SFC diagram side.
* When the cursor is in the SFC diagram, pressing any "number" key shows the
following window.

| =] oK

¥ step no. ™ block no. E xit |

Clicking the button or pressing the key allows the cursor to move to

the specified step in the SFC diagram currently displayed.
Also, turning on the block no. radio button enables a block search.
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3.12.2 (2) Searching for the Step No./Block No. (Zoom)
Q | L JanA| A | FX
Ol o] O] O] O

[Setting purpose]
This operation is performed to search for the step No. in the operation

output/transition condition sequence program being displayed when the cursor is
on the Zoom side.
Alternatively, the specified block
[Operation procedure]
[Find/Replace] — [Find step no./block no.]
[Setting screen]

Find step no. / block no. |
K.

b S
& step no. " Block no. E xit |
A\ Y L
2)

[ltem explanation]
1) Step No./block No. input box
Enter the step No. or block No. to be searched for.
2) Search destination
Select the displayed operation output/transition condition or block as a search
destination.

3) button

Click this button to show the ladder of the specified sequence program step
No. when the step No. is specified.
When the block is specified, the SFC diagram in the specified block appears.

3.12.3 Searching for a Character String

Q L [QrA| A FX
O O O O O

This operation searches for the specified character string to find it is used as an SFC
comment or an operation output note. (A device comment will not be searched for.)
The cursor moves to the step or transition in the SFC diagram being used, and at the
same time, the operation output/transition condition sequence program appears.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.
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3.12.4 Searching for a Device Comment

Q L [QrA| A FX
O O O O O

This operation searches for a device comment or label comment of the device being
used in the program.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.

3.12.5 Searching for a Jump by Step No.

-

Q QnA | A FX
O O O O O

[Setting purpose]
This operation is performed to search for a jump by specifying the jump
destination step number.

] - . Jump destination
step number

S, — = g
| " |1; z 3
11 — = 5

Jump

L B &6

[Operation procedure]
[Find/Replace] — [Find jump step]
[Setting screen]

5
= Find | ciose |

[ltem explanation]
1) Jump destination step number input box
Enter the jump destination step number of the jump to be searched for.

2) button

Click this button to show the jump which specifies the jump destination step
number specified in the jump destination step number input box.

POINT

When the cursor is on a step, selecting [Find jump step] from the menu searches
for a jump which specifies the step number on the cursor.

(When the cursor is not on a step, selecting [Find jump step] from the menu shows
the Find jump step screen.)

3-64 3-64
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3.12.6 Replacing the Devices

Q L [QnA| A FX
O O O O O

This operation replaces the devices and character string constants used in the
operation outputs/transition conditions.

Note that if you specify "Include SFC block information find targets" for the A or
Q/L/QnA series, the devices used in the block information of the corresponding blocks
will also be replaced.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.

3.12.7 Replacing the Instructions

Q L [QrA| A FX
O O O O O

This operation replaces the instructions used in the operation outputs/transition
conditions of the corresponding block.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.

3.12.8 Changing the Open/Close Contacts

Q L [QnA| A FX
O O O O O

This operation replaces the open contacts of the devices used in the operation
outputs/transition conditions of the corresponding block with close contacts and the
close contacts with open contacts.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.

3.12.9 Replacing the Character String

Q L [QnA| A FX
O O O O O

This operation replaces the character string of an SFC comment or a note created for
operation output.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.
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3.12.10 Replacing the Step No.

MELSOFT

L | QnA FX

Q A
O O O O O

[Setting purpose]

This operation is performed to replace the jump designation step number in the
corresponding block or the reset destination step number.

[Operation procedure]
[Find/Replace] — [Replace step no.]

[Setting screen]

Replace step number E
1) ————> Block o ID 'I Mewt |<—— 4)
Replace |<}——5
2) ——>v JUMP number 4' )
Old I ,,I Feplace all |<—— 6)

Le

Mew

3) — ¥ Reset number

0ld

Il

Mew

[ltem explanation]

1) Block no.
Enter the first block No. to be replaced.

2) JUMP number

Specify this to replace the jump destination step number at the jump transition.
To replace it, enter the old and new step numbers.

3) Reset number (Only for Q/L/QnACPU)

Specify this to replace the reset destination step number at the reset step.
To replace it, enter the old and new step numbers.

4) button

Searches for the next target instruction without replacing the step on the

cursor.

5) button

Replaces the step on the cursor and searches for the next target instruction.

6) | Replace all| button

Replaces all target steps in the search range.

POINT

After replacement, always perform a conversion operation because the step
number is in an unconverted status. An error check is also made at the time of

conversion.
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3.12.11 Changing the Note Type

Q L QnA FX
O O O X X

>

This operation replaces the type of the note created for the operation output with
"Embedded" or "Separate".

For the ACPU, you cannot change the note type since it is fixed to "Peripheral".
The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.

3.12.12 Searching for Contacts/Coils

-

Q QnA
O O O

ol»
O

This operation lists where the specified devices are used in the operation
outputs/transition conditions and block information.
The symbols displayed represent the following.

© Step field
S :Step
* TR : Transition
© Sequence step field
*a :Block Active bit (for ACPU)
Block START/END bit (for QnACPU)
«t : Step transition bit (for A, Q/L/QnA)
*c : Block clear bit (for ACPU)
Continues transition bit (for QnACPU)
*s : Block stop bit (for ACPU)
Block PAUSE/RSTARA bit (for QnACPU)
*m : PAUSE mode bit (for QhACPU)
*r :Active step number register (for ACPU)
Number of active steps register (for QnACPU)

The operation method is the same as in the ladder mode.
For details of the operation method, refer to the GX Developer Operating Manual.
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3.12.13 Searching for the Device Use Status

Q L [QnA| A FX
O O O O O

This operation lists how the devices are used device-by-device (e.g. X, Y, M, D).

A device search also covers devices used in the block information, and if they are used
in the block information alone, they are shown as being used as contacts.

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.

3.12.14 Changing the T/C Set Values

Q L [QnA| A FX
O O O O O

This operation changes the set values of the timers/counters used in the operation
outputs inside the block being displayed. (The T/C set values in different blocks cannot
be changed at the same time.)

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.
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3.13 Providing Displays
3.13.1 Displaying the Step/Transition Comments
Q | L JanA| A | FX
O|lo]Oo] O] O

[Setting purpose]
This operation is performed to show the created SFC diagram with SFC
comments.

[Operation procedure]

1. Choose [View] — [Display comment of step and TR] ([ Ctrl]+ [F5]).

Wwom o~ m e WM
|
I
[

s
1
L

[3%)

]

H
o
|
[
-]

[
u

2. The SFC comments appear on the screen.

1 2
1 o
Machined
part in
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2 —10
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part in
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comple.
3
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part ch
ucking
5 —/—1
chucking
complet
ion
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3. When the SFC comments are being shown, choosing [View] — [Display
comment of step and TR] ([Ctrl]+ [F5]) hides the SFC comments.

POINT

* This operation is valid only when the cursor is on the SFC diagram side.
* When the FXCPU is used, only the step comment is valid.
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3.13.2 Displaying the Alias in the SFC Diagram

-

Q QnA | A FX
O O O O O

[Setting purpose]
This operation is performed to show the created alias on the SFC diagram
creation screen.

[Operation procedure]
1. Choose [View] — [Display alias of step and TR] ([Alt]+[ Ctrl] +[ F6]).

1 2
1 o
Machined
part in
sertieon
pusher
2 —10
Machined
part in
sertion
comple.
3
4 [ach
machined
part ch
ucking
5 —1
chucking
complet
ion

2. The Alias in the SFC diagram appears on the screen.

i R

Machined,
! part in<+—1—Step

sertion
comment

Machined
part in
gertion

comple.

3. When the alias are being shown, choosing [View] — [Display alias of step and

TR] ([Alt] +[ Ctrl] +[ F6]) hides the alias.

POINT

» The Alias cannot be used for the project in which "Use label" is selected.

» Create alias on the device comment-editing screen.
Aliases are not written if they are created on the ACPU and written to a GPPA
format file.

* This operation is valid only when the cursor is on the SFC diagram side.

» When the FXCPU is used, transition comments are not supported.
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3.13.3 Displaying the Device Comments

Q L [QnA| A FX
O O O O O

This operation shows the operation output/transition condition sequence program with
device comments.

This operation is valid only when the cursor is on the Zoom side (operation
output/transition condition side).

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.

3.13.4 Displaying Notes

-

Q QnA | A FX
O O O O O

This operation shows the operation output/transition condition sequence program with
notes.

The operation method is the same as in the ladder mode.

This operation is valid only when the cursor is on the Zoom side (operation
output/transition condition side).

For details of the operation method, refer to the GX Developer Operating Manual.

3.13.5 Displaying the Alias for Devices

Q L [QrA| A FX
O O O O O

This operation changes the devices in the operation output/transition condition
sequence program to aliases.

This operation is valid only when the cursor is on the Zoom side (operation output/
tran-sition condition side).

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.
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3.13.6 Changing the Operation Outputs/Transition Conditions to the Ladder

Mode/List Mode

Q

L

QnA

A

FX

O

O

O

O

O

This operation changes the edit mode of the operation output/transition condition

sequence program.

This operation is valid only when the cursor is on the Zoom side (operation

output/transition condition side).

The operation method is the same as in the ladder mode.

For details of the operation method, refer to the GX Developer Operating Manual.
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3.13.7 Displaying in MELSAP-L Format

Q L QnA A FX
O O X X X

SFC programs created in MELSAP3 format can be displayed in MELSAP-L format by
selecting [View] — [MELSAP-L format].

For the operation of programs in MELSAP-L format, see the GX Developer Operating
Manual (MELSAP-L).

The following restrictions apply when SFC programs created or modified in MELSAP3
format are displayed in MELSAP-L format.

If the operating output included notes, contacts and/or comparison operation
instructions, the corresponding portions are displayed in "???.." in MELSAP-L format.
The portions of operating output displayed in "???.." cannot be modified. For details,
refer to section 2.4 of the GX Developer Operating Manual (MELSAP-L).

3.13.8 Displaying the Reference Window

Q L QnA A FX
O O X X X

This setting is used when you wish to open the Zoom panel (ladder program) of other
transition condition/operating output without closing the Zoom panel of the currently
displayed transition condition/operating output.

[Operation Procedure]
Move the cursor to the transition condition/operating output you wish to see, and
then select [View] — [Display the reference window].

[Example of Screen]
The screen below shows the split display obtained when [Window] — [Tile
horizontally] is selected after setting the step 1 transition condition in the
reference window.

[ LD(Read mode) MAIN _BlockNo. 0 TranNo. 0 1 Step
un

Step 1 transition
condition

Step 2 operating
output
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3.13.9 Opening multiple Windows
Q | L [QnA| A | FX
Olo] O] OO

[Setting purpose]
This operation is performed to tile two or more different operation
outputs/transition conditions to check or monitor the program.
[Operation procedure]

Hold down and double-click the step or transition of the SFC diagram

whose window will be opened.
[Screen]
When making a new window

= SFCIEdit mode) MAIN-SFC Block No. 0 Tetal 193Steps Start of blocks 1. 2 *

A new window appears
every time operation is
performed.

(When not making a new window)
= SFCIEdit mode) MAIN-SFC Block No_ 0 Total 193Steps Start of blocks 1.2 =

r . = = A — The display is changed
" within a single window.

cl1
nachined
part ch
ueking

[ LD(Read mode)  MAIN-SFC 3 Step BlockNo. 0 StepNo. 1 [Start of blocks 1. 2] machined part chucking =] B3

5 11
chuckir
comple

POINT

Set whether a new window is made or not in the "Reference window" of [Tools] —
[Set SFC information] — [Option].
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3.14 Setting the SFC Diagram Display
3.14.1 Setting the SFC Diagram Display
Q | L JanA| A | FX
Ol o] O] O] O

[Setting purpose]
This operation is performed to set the number of branches that can be
edited/displayed when the SFC diagram is edited/read.

[Operation procedure]
[View] — [Raw of SFC]

[Setting screen]

SFC Display column number E3
Cal rurmber I-ID ol

306

Lire number

2) ———» 1] 4 | Cancel |

[ltem explanation]
1) Col number
Enter the number of columns (number of branches).
The number that may be input is any of 1 to 32 for the ACPU, any of 1 to 32
for the Q/L/QnACPU, or 1 to 16 for the FXCPU.
Entering the number of columns automatically shows the number of rows that
may be entered.

2) button

Click this button when the setting is complete.

POINT

This operation is valid only when the cursor is in the SFC diagram.
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3.14.2 Setting the Zoom Partition
Q | L JanA| A | FX
O|lo]Oo] O] O

[Setting purpose]

This operation is performed to set how to split the operation output/transition

condition ladder displayed.

[Operation procedure]

[View] — [Zoom setting]

[Setting screen]

wiew Orline Diagnostics Tools  Window Help -

|1 Dizpley pragram Al GErE
: Display comment of step and TR Cirl+FS

Display alias of step and TR~ Alb+Clrl4Fé

[ Toolbar ..
| v Statusbar
Zoom ...
w Project data list A0
Project data display farmat: 3
Cross reference window AlE+9

Raw of SFC ..
: ting
Set the contact
Review SFC
Display block list chrl+B
MELSAP-L format

Display Elie reference window,

Below
+ Right

v Splt

Elapsed time

Choosing vertical partition or horizontal partition provides the corresponding one
of the following displays.
Note that when operation outputs/transition conditions are being displayed,

clicking the partition display shows only the SFC diagram.

* Horizontal partition (ladder)

* Horizontal partition (list)

=]

* Vertical partition (ladder)

=]

» Vertical partition (list)

i
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3.14.3 Setting the Contacts
Q | L JanA| A | FX
O|lo]Oo] O] O

[Setting purpose]
This operation is performed to set the number of contacts displayed in the
operation output/transition condition ladder which has appeared on the right of
the SFC diagram.
You can set "9 contacts" or "11 contacts" when "Bellow" is specified for Zoom
partition.
You can set "5 contacts" or "11 contacts" when "Right" is specified for Zoom
partition.

[Operation procedure]
[View] — [Set the contact at right]
[Setting screen]
The following screen is displayed when "Right" is specified for Zoom partition.

W Online  Diagnoskics  Tools  Window  Help -
i Display: progran Al e
Display comment of step and TR Chrl+F5

Display alias of step and TR, Alt+CErH+-FE

i Toolbar ...
Status bar

<

Zoam ...

<

Project daka list Alt+0
Project data display Formak 3

Cross reference window Alt+39

Raw of SFC ...
Zoom setking 3

Set the contact * 5 contacts
Review SFC 11 contacts

Display black list Chrl+E
MELSAP-L Format
Display: the reference windom

Elapsed time
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3.14.4 Setting the SFC Setting Options
Q | L JanA| A | FX
O|lo]Oo] O] O

[Setting purpose]
This operation is performed to set how to open windows during SFC program
editing or for monitoring.

[Operation procedure]
[Tools] — [Set SFC information] — [Option]

[Setting screen]

SFC option getting E

r~ Reference windo

€ Zoom windows wi te wind : -
1 ) oom windows using a separate window Cancel
% Zoom window using a single window

—Zoom mode at block START step————

2) ——>" Junpto START block

r Auto scroll monitor setting
3) —— | [ Monitor on new window when executing Block START step

r Step transition watchdog manitor setting

¥ Step transition watchdog maritor

Program Mame IMAIN 'l

& all blocks

E— —
4)  Specified blacks  Detall s=iting |
Watchdogtime [0 =] Min[10 = Sec.

¥ Stop watchdog monitoring at detection.

[ltem explanation]

1) Reference window
Set whether or not the operation output/transition condition sequence program
windows will be tiled.

2) Zoom mode at block START step (A, Q/L/QnA only)
Set whether or not a jump will be made to the start destination block when the
cursor moves to the block start step.

3) Auto scroll monitor setting (A, Q/L/QnA only)
Set whether or not the window of the start destination block will be opened for
monitoring when the active step transits to the block start step during SFC
diagram monitoring.
If GX Developer is minimized, you cannot open the start destination block
window.
If the block started while GX Developer was minimized, the block that was
monitored prior to minimization will be monitored after minimization is
canceled.

4) Step transition watchdog monitor setting
Sets whether or not steps that do not move within the specified monitoring
period will be monitored.
To execute transition monitoring, set the name of the program to be
monitored, specify the block, and set the monitoring period.
If you set "Stop watchdog monitoring at detection", transition monitoring will
stop when a non-transition step is detected.
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3.15 Changing between SFC and Ladder Programs
Q | L JanA| A | FX
X X X X O

[Setting purpose]
This operation is used when an SFC program is to be changed to a ladder
program, or when an existing ladder program is to be changed into an SFC
program.

[Operation procedure]
[Project] — [Edit Data] — [Change program type]

[Setting screen]

Change program type

Program typg————————————————
’7(‘3: Ladder « SFC Cems] |

1) 2)

[ltem explanation]
1) Ladder
Changes the currently displayed SFC program into a ladder program. You can
edit the changed program as a ladder program.
2) SFC
Changes the currently displayed ladder program into an SFC program. You
can edit the changed program as an SFC program.

3) button

Click this button at the end of setting work.

POINT

For precautions concerning changeover, refer to section 2.5 "Precautions for Use
of the FXCPU".
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4. MONITORING
4.1 SFC Diagram Monitor
Q | L JanA| A | FX
Ol o] O] O] O

This operation is used to monitor the operation and control status of the programmable

controller CPU with SFC diagrams and to conduct test operations.

[Operation procedure]
@ \When monitoring

[Online] — [Monitor] — [Monitor mode] or ﬂl ()
@ \When stopping monitoring

[Online] — [Monitor] — [Stop monitor] or EJ ( +)

@ When resuming monitoring

[Online] — [Monitor] — [Start monitor] or @I ()

[Screen]

1 2 3 4 fj ﬁ
1 Ejo . . . e
Machined huck ad
wart in ance en
sertion
pusher

2 —0
Machined
part in
sertion
comple.

[

machined
part ch
ucking

{Tan

7!7 B B B2

1 Monitor status
20ms | RUN [ [ MAIN(RAM)

1) During SFC diagram monitoring, steps are shown as follows.

- (blue) : Active step

(yellow) : Step specified as a hold step and being in a hold status
(For the Q/L/QnACPU only. Shown as an inactive step for the ACPU.)

|:| : Inactive step

2) Shown on the Zoom side is the operation output/transition condition ladder of
the step or transition at the cursor position on the SFC diagram side.
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3) When there is a block start step, the monitor destination block can be changed
by moving the cursor to the block start step and pressing the space key.
To monitor a block which has no block start step, show the block list and
double-click the monitor destination block No. field.
Alternatively, type the monitor destination block No., show the "Find step no. /
block no." window, and make a block search.

POINTS

» Automatic scroll monitoring
When the active step has gone off the screen, redisplay it on the screen by
automatic scrolling.

To perform automatic scrolling, click H or choose [Online] — [Monitor] — [Auto
scroll monitor].

» Automatic scroll monitoring of multiple steps active in series due to operation hold
steps, for example, shows the active step closest to the initial step.

* When using the auto scroll monitor, you can use the SFC option setting "Auto
scroll monitor setting" to automatically display the start destination block. If GX
Developer is minimized, the start destination block window will not open.

If the block started while GX Developer was minimized, the block that was
monitored prior to minimization will be monitored after minimization is canceled.
(Refer to section 3.14.4.)

* During monitoring, you cannot edit SFC diagrams.

* During editing, you cannot monitor SFC diagrams.

* If you open the write or monitoring write screen during automatic scrolling,
automatic scroll monitoring stops. When you resume monitoring, automatic scroll
monitoring also resumes.
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4.2 Transition Watchdog Monitor

Q L [QnA| A FX
O O O O O

The following is an explanation of the transition watchdog monitor function that
monitors steps from which the program does not proceed to the next step after the
lapse of the specified period.

[Operation procedure]
[Tools] — [Set SFC information] — [Option] — Step transition watchdog
monitor setting — Execute monitoring (refer to sub-section 4.1).

[Screen]

MELSOFT Senesz G Developer

There iz a step not switched over for the past
10 zeconds.

Program Mame  kAIM
Block Mo, 0 StepMo. O

................................

Jump Cloze

................................

* When the step transition watchdog monitor is set, and the system detects a
step from which a transition does not occur despite the lapse of the specified
period, the above dialog box appears.

However, the display on the above dialog box is sometimes delayed beyond
the specified period depending upon the capacity of the SFC program and
the environment under which the computer operates.

* When you click | JUMP |, the step concerned in the SFC diagram appears.

* For details of the step transition watchdog monitor setting operation, refer to
section 3.14.4.

« If you check "Stop watchdog monitoring at detection" when setting the step
transition watchdog monitor, the monitor will stop each time a non-transition
step is detected, however normal monitoring will continue.
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4.3 Transition Condition and Operation Output Ladder Monitor

Q L [QnA| A FX
O O O O X

This operation is used to monitor a ladder for the step or transition condition at the
cursor position in an SFC diagram.

[Screen]

wance ou

541 toikor status

e 20ms [ RUN [ [ MAINRAM)
.

1) Ladder monitor
During monitoring, ON/OFF of a contact or coil or the present value of a
device is shown and it changes with the programmable controller operating
status.
The ON and OFF states of a ladder are as shown below.

orr{ b £ - L
o~ & ¥ O AV

*: Only the contact-equivalent compare instructions and coil-equivalent SET,
RST, PLS, PLF, SFT, SFTP, MC, FF, DELTA and DELTAP are supported.
(FF, DELTA and DELTAP are the instructions of the Q/L/QnA series.)

Note that the display is held at a stop of monitoring and is updated on
resumption of monitoring.

2) Present value
The present value of a word device appears.
The present value can be changed between decimal and hexadecimal.
This change can be made by performing [Online] — [Monitor] — [Change
current value monitor] operation.
If a double word monitored is 10 or more characters, it is shown in a smaller
character size.
The present value can be displayed as a double word or real number
according to the data type used in the instruction.
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3) Device test
» Holding down [ Shift] and double clicking ([Enter]) a contact on the ladder
monitor screen forces ON/OFF to change to the opposite status.

* Holding down | Shift| and double-clicking () a word device being
monitored shows the following Present value change dialog box.

Prezent value change |
YWiord device

Cl
Device $|
i i

Setting walue

| |DEC | |15 bit intege ~ |

After entering a new value, click the button.

* The present value of the double word instruction (e.g. DMOV, DFRO) is
displayed as a double word.
Confirm the value of a double word by device batch monitor or device
registration monitor.

* When the cursor is on the Zoom side, right-clicking the mouse shows the
device test or device registration monitor menu.
Perform a test or registration monitor operation for the device which is not on
the window being displayed.

Device test Ed

— Bit device
FORCE ON | |__ Close |
Device
E FORCE OFF |
FORCE OMAOFF inversiu:unl

—ford device/buffer memon

¥ Device j [Hexadecimal,
no need to set
" Buffer memory  Unit start [0 I VI lowest digit)

Addess | x| |HEX <]

Setting walue

|DEC ~| |18 bitinteasr <]

Set |
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4.4 All Block Batch Monitor and Active Step Monitor
Q | L [QnA| A | FX
Ol O] O] O] X

This operation is used to monitor the active/inactive states of all blocks in a list form
and to monitor the step active/inactive states of the specified block from the block list in

a list form.

[Operation procedure]
[Online] — [Monitor] — [All block batch monitor]

[Screen]

ox]-]-

160

10

170

180

1o
120
130
140
1560

1490
200
210
220
230
240
250
260
270
280
2490
300
310

Mo. 01 2 345678 9No 01 234567849

Mojo 1 2 3 45667 8 9001 2348568784 Active step monitor

Clase

di

* Achive block

- Norractive block

* indication: The corresponding block is active.
— indication: The corresponding block is inactive.

To monitor the specified block for step active/inactive states, click the field of the

block to be monitored, and click the [ Active step monitor| button.

0*]-

o1 234456784

Mo,
260
270
280
240
300
310
320
aa0
340
350
360
arn
380
M.
380
400
410
420
420
440
450
460
470
480
430
500
a10

Mo, 0 1 2 3 4 5 67 8 9Mo. 01 234 0567T 8 49

012348667 84

012345872849

* Aclive step

- Mon-active step

Close |

* indication: The corresponding step is active.
— indication: The corresponding step is inactive.
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After resetting the programmable controller CPU, if you carry out monitoring

without having put the system in a RUN condition even once, the monitoring
result will be blank.

If you stop the programmable controller CPU and perform monitoring, the status
at the time the system was stopped will be displayed as the result of monitoring.

4.5 Block List Monitor

Q L QnA A FX
O O O O X
This operation is used to show and monitor a block list.
[Operation procedure]
[View] — [Display block list] — & (F3])
[Screen]
Elock title I | a Active It Transitionl c Clear 5 Stop I r Register I;
Start of blocks 1, 2 - Moo HiolL Minz nin3 nloo
1 Machining process handling bl - M110 M111 Mllz M113 Dllo
2 Finishing start block - Mlzo

Hlzal Hizz Hiz3 Dlao =
3

* The block No. fields of active blocks are highlighted.

When block information has been set, the status of the corresponding block can
be confirmed in the block information.

* To switch the specified block to SFC diagram monitor during monitoring,

double-clicking in the field of the corresponding block switches to the SFC
diagram display of the specified block.

POINT

Active registers cannot be monitored.
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5. DEBUGGING (STEP RUN)

-

QnA FX

Q
X

This chapter explains debugging to step-run an SFC program.
If you select the FX series, debugging is effective only when a ladder logic test tool
(LLT) of GX Simulator (SW2D5C-LLT-E or later) or later versions is connected.

[Operation procedure]
[Online] — [Debug] — [Debug] — Change CPU to "STEP-RUN" — [Each item
operation]

Choosing debug shows the following window.

MELSOFT series G¥ Developer =]

Will the PLC status be changed to STEP-RUN?
Diebug can be operated at the time of STEP-RUN changing.

Choosing places the CPU in the "STEP-RUN" status and you can start any

item operation of debugging.
To cancel debugging and return to "RUN", click [Debug] during debugging.
[Screen]

Diagnostics Tools  Window Help

| Transfer setup ... ,I @IC.E
i BEead from PLLC ...
e to PLC ...
Werify with PLC ..
“wirite to PLC[Flash ROM) »
Delete PLC data . * ii .
Change PLC data attributes .. ’
PLC uzer data »
Ionitor »
Eorced input autput registration/cancellation ..
Trace 3
Remote operation ... Llt+E Debug
Keyword setup N Block break .. F5&
n Step break ... FE
Clzar PLC memary ..
Block run Fa
Format PLC memory ... S F7
Alrar?ge PLC memormny ... - Fg
ST . Block forced stopping Shife+Fa
14 Step forced stopping Shift+F7
15 Beset stored step Shift+F3
B . . Run &l Block F10
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[ltem explanation]
@ Block break (A, QnA only)
This operation forces an active block into a break.

block break E3 |
Al block cancel Execute |
Al block register
o Spe Cancel |

Select | Block |4l

0O =~ o0 fim | L R | —

* All block cancel
The specified break points registered to the CPU are canceled.

» All block register (QnACPU only)
When all blocks have been specified to be registered, all active blocks are
batch-placed into a break.

* Specify block
When blocks are specified, the specified blocks are forced into a break.
You can specify up to 16 blocks for the ACPU or up to 64 blocks for the
QnACPU.
Click "O" in the select field to change it to "@", and enter the block number.
If you change "@" to "O" after block number entry, that block will not be the
object of break.

POINTS

* When a break is established for the specified block, the following window
appears.

MELSOFT series G Developer [ |

\i,) SFC step break point iz enabled,
Stop position is block[0).

* When break points have been set for the QnACPU, executing the end step
automatically places the blocks into a break.
Note that no message is given to indicate that a break is established.

« If you are using the FXCPU, you can perform the same operation as that of a

block break by operating the initial state with the step break.
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@ Step break
This operation specifies the block number and step number to end a single
step run for test (step) operation.
If you are using the FXCPU, block number is not specified.

step break |
Al step cancel Execute |
 Speciy seg
Cancel |

Selec1| Block Step Cyeles I;

== Bt = o B Sl R S

* All step cancel
The specified break points registered to the CPU are canceled.

* Specify step
Enter the block number and step number to be set as a break point and the
number of cycles (times).
Set the number of cycles in the range 1 to 255.
When the preset step of the block is activated the number of times specified
as the number of cycles during step run, a single step run ends and the step
is put into a break.

POINT

When a break is established for the specified block, the following window appears.

MELSOFT zeries GX Developer [ |

\i,) SFC step break point iz enabled.
Stop pozition iz block[0] step(2).

« If you are using a QnACPU and a break point is set, a break will automatically
occur when you execute an end step. Note that in this case no display appears to
indicate the occurrence of the break.

* If you are using the FXCPU, you can perform the same operation as that of a
block break by operating the initial state with the step break.
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@ Block run
* The block currently being displayed is forced to be active.
* When the corresponding block is in a break status, the run resumes from the
step in a break status.
* When the corresponding block is inactive, the block is forced to start and the
run starts from the initial step.

@ Step run
» Moving the cursor to the step to be started and choosing "step run" forces
steps from the specified step on to be active.
* Independently of whether the corresponding block is active or inactive, a
forced run starts from the specified step.
* When the specified step is in a break, the break is canceled and the forced
run starts.

@ 1 step run
* Moving the cursor to the step to be run and choosing "1 step run" tests only
the specified step.
* A single cycle ends when the specified step is run, the transition condition
holds, and a transition occurs to the next step.

POINTS

* For the QnACPU, any step can be run independently of whether the
corresponding block is active or inactive.

* For the ACPU, only the step which was placed in a break status by a step break
operation may be run.

@ Block forced stopping (QnACPU only)
* This operation forces the currently displayed block to be inactive.

@ Step forced stopping (QnACPU only)
» Moving the cursor to the step to be forced to an end and choosing "Step
forced stopping" forces the specified step to end (be inactive).
« If there is no active step in the corresponding block at the forced end of the
specified step, that block is ended.

@ Reset stored step (QnACPU only)

* In this operation, the step within the currently displayed block which has been
set to coil hold, operation hold (without transition check) or operation hold
(with transition check) and is in a hold status is forced to be reset and
inactive.

* When the specified step is not in a hold status or is not a hold step, the
operation is ignored and a forced reset is not executed.

@ Run all block (ACPU only)
« All blocks put in a break by a block break are activated and steps from the
one in a break are forced to run.

5-4 5-4
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6. PRINTING THE SFC DIAGRAMS

6.1 SFC Diagram Print Setting

Q L QnA | A FX
[Operation procedure]
H . " "
[Project] — [Print] — Choose "SFC
[Setting screen]
Print [ ]
Stucture I PLC parameters I Fiedundant parameters | Metwark parameters
Device comment I Device memary I Device init | TEL | Cross reference list
List of uged device | TC setting I Froject contents list | Product information ist
Titke MELSAPZ3 | MELSAPL | Ladder | Instuctionlie | ST | LabelfB
1 ) ——® SFC diagram print item — Program selection- 4)
¥ SFC diagram MAIN i ICIE?r
¥ Block list ZEen
¥ Comments list [2F
¥ action/Transition [ 1+ Ladder € Instruction list]
[V Block parameter
¥ Print nate list
2) (Optici
™ Device comments | & 455 ¢ 3°5 ]
I~ Machine name
~ a ~ . .
'[7 A»ﬂt\.\las o T Device name+Slias 1 B — 5)
clion Tansition & allvange
3) Setting " Range sstting
Frint 5FC column numbers are 2 Black - I Block
Action/Transition contacts | Indication the same 'I
[In zase of blocks under conversion, before printing make sure that conversion is completed
Printer setup | Page setup | Multiple printing PFrint PFrint preview T Eose

[ltem explanation]
1) SFC diagram print item
The items checked in the corresponding check boxes is printed.
2) Option
The items checked in the corresponding check boxes is added.
Some additional information items cannot be selected according to the print
items.
3) Setting
Set the number of print columns on a single page.
The diagram is printed with automatic magnification/reduction specified
according to the set number of columns.

Action/Transition contacts
Choose "Indication the same", "5 contacts", "9 contacts" or "11 contacts".

Specify the number of lines of the device comment
When "Device comments" in "Option" is checked, the number of device
comment lines to be printed can be specified in the combo box.

4) Program selection
Choose the program name to be printed.

5) Print range
Set all area (all blocks) or the specified blocks.
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6.2 SFC Diagram Printing Examples

MELSOFT

6.2.1 SFC Diagram Printing Examples (when A or Q/L/QnACPU is used)

-

QnA

FX

Q
O O

O

A
O

This section shows examples of SFC diagrams printed.
Note that according to the number of branches/couplings and the number of steps, an

SFC diagram is printed on two or more pages with a position indicating numeral printed
at top right of each page.

»
L

\
|
|
(n, m)

(n, m)

(n, m)

(n, m)

(1) SFC diagram printing examples

§t:::::ﬁ;::::::IIEQI:::::i::::::::i

+ Additional information (not selected)

Block No. Title Machining operation output block | Normal SFC
Act/stop | M110 Trans M111 Stop M113
Stop md | M114 Act reg | D110 Continue | M115
o
0 3 27 212
?5 4 ?7 211
125 14 ?8 213
1 | I3 28 212
1 ?9 ?14
2 29 713
210 ?15
-T2
s 210 214
16 711 716
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+ Additional information (only device comment selected)

MELSOFT

Block No. 1 Title Machining operation output block | Normal SFC
Start M110 Trans M111 Pause M113
Pause md | M114 Active D110 Continue | M115
(1,
o
Machinin
g prepar
ation
-1+-0 -3 —+7 —+12 -+17
Standard Standard Special Special Part def
goods r goods f goods A goods B ective d
oughing inishing machinin machinin etection
start start g start g start
B<s ] my [J1 [
Dummy st Part sur Special Special Correcti
ep face fin goods A goods B on No. 1
ishing pre-mach pre-mach process
ining ining work
—+5 14 -8 —+13 -1-18
Start PB Finishin Pre-mach Pre-mach Correcti
ON stan g comple ining co ining co on compl
dby tion mpletion mpletion etion
[ [ [ e m  [Chs
Left sid Part sur ID machi Painting Correcti
e drilli face rou ning process on inspe
ng ghing block s ction pr
tart ocess
-1 -9 =14
Left sid ID machi Painting
e drilli ning com complet
ng compl pletion ion
etion
—+19 —=22
Correcti Correcti
on resul on resul
t OK t NG
6-3 6-3



6 PRINTING THE SFC DIAGRAMS

+ Additional information (all selected)

MELSOFT

Block No.

Title

Machining operation output block

Normal SFC

Act/stop

M110

Trans

M111

Stop M113

Stop md | MI114 Act reg | D110 Continue | M115
(1, 1
Machinin
g prepar
ation
sM1036
o~} ~(172
hluays 0 Machinin
g operat
ion prep
aration
<40 =43
Standard Standard
goods goods £
oughing inishing
start start
%2 25 X2 25
o ——3F {rran o ——} freon ]
achinin Finishin fachinin Finishin
b operat g start operat g start
Fon star signal on star signal
k- comman comman
[mES 4
Dummy st Part sur
ep face fin
ishing
SM1036
o SR
hluays O Grinding
iinish
ing)
—————{rs7 MiS ]
Reughing
complet
ion flag
——— f{rsr M5
Finishin
g start
signal
-5 44
Start BB Finishin
oN stan g comple
dby tion
3
o} frow ]
Finishin
b comple
ion sig
al
[m}} ng
Left sid Pazt sur
e drilli face rou
rg ghing
sM1036
{14 0| } (176
Left sid Bluays 0 Grinding
e face d 4 roughi
rill ngi
-+1
Left sid
e drilli
ng compl
etion
x3
0 I —{rran
fett sid
arilli
hg compl
Eeion
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(2) Block list printing example
When the ACPU or FXCPU is used

Block list
No. Title/Information register Block activation
0 Start of blocks 1, 2 BL1 BL2
Act : M100 Trans : M101
Clear : M103 Stop : M102
Reg : D100
1 Machining process handling block '
Act : M110 Trans : M111
Clear : M113 Stop : M112
Reg : D110
2 Finishing start block BL1
Act : M120 Trans ¢ M121
Clear : M123 Stop : M122
Reg D120

When the Q/L/QnACPU is used

Block list
No. Title/Statement/Information register Block activation
0 Start of blocks 1, 2 BL1 BL2
Function Initialize each data
Parameter X100, X101, M1000
Return Value D1000
Start : MO Transition : M1
Pause : M2 Pause Mode : M3
Active : DO Continuous : M4
1 Machining process handling block BL3 BL4
Start : M10 Transition : M1l
Pause : M12 Pause Mode : M13
Active : D10 Continuous : M14
2 Finishing start block BL5 BL6
Start : M20 Transition : M21
Pause : M22 Pause Mode : M23
Active : D20 Continuous : M24



6 PRINTING THE SFC DIAGRAMS

(3) Comment list printing example

Block No. 0 Title Start of blocks 1, 2
Act M100 Trans M101 Clear M103
Stop M102 Register | D100

Step Comment Dev Lbl

s0 Machined part insertion pusher

sl machined part chucking

s2 Unloading carrier movement

s3

s4 Finished part unloading

s5 Finishing part picking

s6

s7

s8

6-6
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(4) Operation output/transition condition (ladder) printing example

MELSOFT

SM1236

Block No. 0 Title Start of blocks 1, 2 Normal SFC
Act/stop | M100 Trans M101 Stop M103

Stop md Act reg | D100 Continue

s0 Machined part insertion pusher

(70 )

=]

sl

machined part chucking

SM1036
|

Pusher a
dvance o
utput

(v71 ).

=]

r

Pusher r
eturn ou
tput

(172 )

s2

Unloading carrier movement

SM1?36

Chuck ad
vance ou
tput

(v78 )

[=3

Unloadin
g carrie
r advanc
e output
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s4 Finished part unloading

SM1036
| (v78 )

Unloadin

g carrie

r return

output

=

s5 Finishing part picking

SM1036

o—F (179 D
Unchucki
ng

{

(72 ).
Finishin

g part p
icking

K20
(
~(T0 )
Picking
processi
ng time
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(5) Operation output/transition condition (list) printing example
Block No. 0 Title Start of blocks 1, 2 Normal SFC
Act/stop | M100 Trans M101 Stop M103
Stop md Act reg | D100 Continue
s0 Machined part insertion pusher
Step Instruction Device Device comment
0 LD SM1036
1 OUuT Y70 Pusher advance output
sl machined part chucking
Step Instruction Device Device comment
0 LD SM1036
1 OUT Y71 Pusher return output
2 ouT Y72 Chuck advance output
s2 Unloading carrier movement
Step Instruction Device Device comment
0 LD SM1036
1 ouT Y78 Unloading carrier advance output
s4 Finished part unloading
Step Instruction Device Device comment
0 LD SM1036
1 ouT Y7B Unloading carrier return output
sb Finishing part picking
Step Instruction Device Device comment
0 LD SM1036
1 ouT Y79 Unchucking
2 OUT Y7A Finishing part picking
3 OuT T0 Picking processing time
K20
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(6) Block parameter printing example

Block parameter [MAIN-SFC]
Periodic exec Blk After| ]
Execution interval [ ]ms

Action at BL multi-act | Stop [ 1-1 ]

Action at step Waiting [ -1 ]
Multi-activated

Stop [ 1-1 ]
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6.2.2 SFC Diagram Printing Examples (when the FXCPU is used)
Q | L JanA| A | FX
X X X X O

This section shows examples of SFC diagrams printed.
Note that according to the number of branches/couplings and the number of steps, an

SFC diagram is printed on two or more pages with a position indicating numeral printed
at top right of each page.

>

(n, m)

(n, m)

(n, m)

(1) SFC diagram printing examples

W

+ Additional information (not selected)

Block No. 0 Title block
l
0 5 7 12
10 15 16 20
-1 -+6 8 13
11 | |14 17 21
2 9 14
12 18 22
10 —1-15
-3
13 19 [e]23
4 11 116
I-)O 19 v 23
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+ Additional information (Only device comment selected)
Block No. 1 Title Auto operation start step
(1, 1
o]l
Initial
setp
—+0 —+-5 -7 —+12 —+17
10 s e [Je0 [J24
Standard Conditio Conditio Conditio Conditio
assy/ma nl assy/ n2 assy/ n3 assy/ nd assy/
chining machinin machinin machinin machinin
1 g gl gl gl
—+1 —16 —+-8 —+13 —+18
[ [Jue 51 (7 [ o1 (25
Standard St. assy Conditio Conditio Conditio
assy/ma /machini n2 assy/ n3 assy/ nd assy/
chining ng 5 (au machinin machinin machinin
2 X) g2 g2 g 2
-2 —+9 —+14
-+19 —+22
CThe |f:|18 Cle2 [ 26 [ 29
Standard Conditio Conditio Conditio Cond.4 A
assy/ma n2 assy/ n3 assy/ n4 assy/ ssy/mach
chining machinin machinin machinin ining(so
3 g3 g3 g3 rt)
—+-10 —+15 —+20 —+23
6-12 6-12
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« Additional information (all selected)

Block No. 1 Title Auto operation start step
(1 1)
1
Initial
setp
0 {ser 000
Auto ope
ration i
n progre
ss
—t()
MO
o— | {rran
Conditio
n 0
[Juwo
Standard
assy/ma
chining
1
X010
o} {M100
Output A
41
M1
of— | {rran
Conditio
h 1
(mih [
Standard St. assy
assy/ma /machini
chining ng 5 (au
2 x)
X011
0 [ (M111 ) 0 (114
Output L Output O
(u110 ).
Output K
-+
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2, 1)
45 -+
M5 M7
0 [ {rran 0 } {rran
Conditio Conditio
n 5 n 7
[Ew [ s
Conditio Conditio
nl assy/ n2 assy/
machinin machinin
g g1
0 (1115 0 (m116
Output J Output Q
-6 ~t-8
M6 M8
o | {rran o | {TraN
Conditio Conditio
n 6 h 8
>1 [
Conditio
n2 assy/
machinin
g2
0 {v001 )
{117 )
Qutput R
-9
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(2) Block list printing example
Block list
NO. Title Block type
0 Initial drive circuit Ladder block
1 machining operation output block SFC block
2 inspection process SFC block
3 Materrial supply SFC block
4 Conveying control SFC block
6-15 6-15
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(3) Comment list printing example
Block No. 1 Title Auto operation start step
Step Comment Dev Lbl
sl Initial setp
s10 Standard assy/machining 1
sll Standard assy/machining 2
sl2 Standard assy/machining 3
s13 Standard assy/machining 4
sl4 St. assy/machining 5 (aux)
sl15 Conditionl assy/machining
sl6 Condition2 assy/machining 1
sl7 Condition2 assy/machining 2
sl8 Condition2 assy/machining 3
s19 Condition2 assy/machining 4
s20 Condition3 assy/machining 1
s21 Condition3 assy/machining 2
522 Condition3 assy/machining 3
s23 Condition3 assy/machining 4
s24 Condition4 assy/machining 1
s25 Conditiond4 assy/machining 2
$26 Condition4 assy/machining 3
s27 Condition4 assy/machining 4
s28 Cond.4 Assy/machining(sort)
529 Cond.4 Assy/machining(sort)
6-16 6-16



6 PRINTING THE SFC DIAGRAMS MELSOFT

(4) Ladder block/Operation output/transition condition (ladder) printing example

Block No. 0 Title Initial selection circuit

LD

X001
1 (
| (o001 )

Conditio

n 0

o
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Block

No. 1 Title

Auto operation start step

sl

Initial setp

0 [sET Y000 1
Auto ope
ration i
n progre
SS
1
s10 Standard assy/machining 1
X010
o— | {4100 X
Output A
2
sll | Standard assy/machining 2
X011
o— | (111 )
Output L
(M110 D,
Output K
3
sl2 | Standard assy/machining 3
X001
0 } Y001
onditio
0
6-18 6-18
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TRO
MO
o— | {mray
TRANO
1
TR1
ML
0 } {tran ]
TRAN1
1
TR2
M2
0 } {TraN 3
TRAN2
1
TR3
13
0 I {TRAN 1
TRAN3
1
TR4
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(5) Ladder block/Operation output/transition condition (list) printing example

Block No. 0 Title Initial selection circuit

LD

Step Instruction Device Device comment
0 LD X001 Condition 0
1 ouT Y001
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Block No. 1 Title Auto operation start step
sl Initial setp
Step Instruction Device Device comment
0 SET Y000 Auto operation in progress
s10 | Standard assy/machining 1
Step Instruction Device Device comment
0 LD X010
1 ouT M100 Output A
sll | Standard assy/machining 2
Step Instruction Device Device comment
0 LD X011
1 ouT MI111 Output L
2 ouT M110 Output K
sl2 | Standard assy/machining 3
Step Instruction Device Device comment
0 LD X001 Condition 0
1 ouT Y001
s13 | Standard assy/machining 4
Step Instruction Device Device comment
0 LD X012
1 ouT M115 Output J
sl4 | st. assy/machining 5 (aux)
Step Instruction Device Device comment
0 ouT M114 Output O
s15 | Conditionl assy/machining
Step Instruction Device Device comment
0 ouT M115 Output J
sl6 | Condition2 assy/machining 1
Step Instruction Device Device comment
0 ouT M116 Output Q
s17 | Condition2 assy/machining 2
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TRO
Step Instruction Device Device comment
0 LD MO TRANO
TR1
Step Instruction Device Device comment
0 LD M1 TRAN1
TR2
Step Instruction Device Device comment
0 LD M2 TRAN2
TR3
Step Instruction Device Device comment
0 LD M3 TRAN3
TR4
Step Instruction Device Device comment
0 LD M4 TRAN4
TRS5
Step Instruction Device Device comment
0 LD M5 TRANS
TR6
Step Instruction Device Device comment
0 LD M6 TRANG6
TR7
Step Instruction Device Device comment
0 LD M7 TRAN7
TR8
Step Instruction Device Device comment
0 LD M8 TRANS
TRY
Step Instruction Device Device comment
0 LD M8 TRANS
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