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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. If products are used in a different way
from that specified by manufacturers, the protection function of the products may not work 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 "/N\ WARNING" and "/\ CAUTION".

é Indicates that incorrect handling may cause hazardous conditions, resulting in
WARNING death or severe injury,

Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

/\ CAUTION

Note that the ACAUTION 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 Instructions]

/N 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.

[Security Precautions]

/N WARNING

@ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system
against unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from external
devices via the network, take appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus
solutions.

[Startup/Maintenance Instructions]

/N\ CAUTION

® The online operations performed from a personal computer to a running programmable controller CPU (Program
change when a programmable controller CPU is RUN, operating status changes such as forced input/output
operation and RUN-STOP switching, and remote control operation) must be executed after the manual has been
carefully read and the safety has been ensured.
When changing a program while a programmable controller CPU is RUN, it may cause a program corruption in some
operating conditions. Fully understand the precautions described in GX Works2 Version 1 Operating Manual
(Common) before use.

® The positioning test functions of OPR, JOG, inching or positioning data for QD75/LD75 positioning module must be
executed with the programmable controller set to STOP after the manual has been carefully read and the safety has
been ensured. Specially when executing the function on the network system, ensure the safety thoroughly since the
machinery whose operation cannot be checked by an operator may be activated. The operation failure may cause
the injury or machine damage.
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@ CONDITIONS OF USE FOR THE PRODUCT @

(1) MELSEC 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

i) 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 ELECTRIC 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 ELECTRIC USER'S, 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 Electric 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 Electric and provided further that no special quality assurance or fail-safe,
redundant or other safety features which exceed the general specifications of the PRODUCTS are required. For details,
please contact the Mitsubishi Electric representative in your region.

(3) Mitsubishi Electric shall have no responsibility or liability for any problems involving programmable controller trouble and
system trouble caused by DoS attacks, unauthorized access, computer viruses, and other cyberattacks.
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INTRODUCTION

Thank you for purchasing the engineering software, MELSOFT series.

Before using the product, thoroughly read this manual to develop full familiarity with the functions and performance
to ensure correct use.

Note that the menu names and operating procedures may differ depending on an operating system in use and its
version. When reading this manual, replace the names and procedures with the applicable ones as necessary.
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B MANUALS

Related manuals are separately issued according to the purpose of their functions in GX Works2.

® Related manuals

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

1) Operation of GX Works2

Manual name

Manual number
(Model code)

GX Works2 Version 1 Operating Manual (Simple Project, Function Block)
Explains methods for such as creating function blocks, pasting function blocks to sequence programs,
and operating FB library in Simple project of GX Works2.
(Sold separately)

SH-080984ENG
(13JU72)
(this manual)

GX Works2 Version 1 Operating Manual (Common)
Explains the system configuration of GX Works2 and the functions common to Simple project and
Structured project such as parameter setting, operation method for the online function.
(Sold separately)

SH-080779ENG
(13JU63)

GX Works2 Version 1 Operating Manual (Simple Project)
Explains methods for such as creating and monitoring programs in Simple project of GX Works2.
(Sold separately)

SH-080780ENG
(13JU64)

GX Works2 Version 1 Operating Manual (Structured Project)
Explains methods for such as creating and monitoring programs in Structured project of GX Works2.
(Sold separately)

SH-080781ENG
(13JU65)

GX Works2 Version 1 Operating Manual (Intelligent Function Module)
Explains methods of intelligent function module for such as parameter setting, monitoring programs,
and predefined protocol support function in GX Works2. (Sold separately)

SH-080921ENG
(13JU69)

GX Works2 Beginner's Manual (Simple Project)
Explains fundamental methods for such as creating, editing, and monitoring programs in Simple project
for users inexperienced with GX Works2. (Sold separately)

SH-080787ENG
(13J222)

GX Works2 Beginner's Manual (Structured project)
Explains fundamental methods for such as creating, editing, and monitoring programs in Structured
project for users inexperienced with GX Works2. (Sold separately)

SH-080788ENG
(13J223)

2) Structured Programming

Manual name

Manual number
(Model code)

MELSEC-Q/L/F Structured Programming Manual (Fundamentals)
Explains the programming methods, types of programming languages, and other information required
to create structured programs. (Sold separately)

SH-080782ENG
(13JW06)

MELSEC-Q/L/F Structured Programming Manual (Common Instructions)
Explains the specifications and functions of common instructions such as sequence instructions, basic
instructions, and application instructions, that can be used in structured programs.  (Sold separately)

SH-080783ENG
(13JW07)

MELSEC-Q/L Structured Programming Manual (Application Functions)
Explains the specifications and functions of application functions that can be used in structured
programs. (Sold separately)

SH-080784ENG
(13JW08)

MELSEC-Q/L Structured Programming Manual (Special Instructions)
Explains the specifications and functions of special instructions such as module dedicated instruction,

SH-080785ENG

PID control instruction, and built-in 1/0O function dedicated instruction, that can be used in structured (13JW09)
programs. (Sold separately)
FXCPU Structured Programming Manual (Device & Common)
. . - . . JY997D26001
Explains the devices and parameters provided in GX Works2 for structured programming.
(09R925)
(Sold separately)
FXCPU Structured Programming Manual (Basic & Applied Instruction)
. . . ) . . JY997D34701
Explains the sequence instructions provided in GX Works2 for structured programming.
(09R926)
(Sold separately)
FXCPU Structured Programming Manual (Application Functions)
. L ; ) . . JY997D34801
Explains the application functions provided in GX Works2 for structured programming. (09R927)

(Sold separately)




3) Operation of iQ Works

Manual number

Manual name (Model code)

Let's start iQ Works Version 2
Explains fundamental methods for such as managing the system using MELSOFT Navigator and using
system labels for users inexperienced with GX Works2. (Sold separately)

SH-081261ENG
(13JZ79)

Point

The Operating Manuals are included on the DVD and CD 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.




@ Purpose of this manual

This manual explains the operations for creating sequence programs with function blocks (FB) in
Simple project using the functions supported by GX Works2.

Manuals for reference are listed in the following table according to their purpose.

For information such as the content and number of each manual, refer to the list of 'Related manuals'.

1) Installation of GX Works2 and the USB driver

GX Works2 Version 1
Purpose GX Works2 Installation Instructions Operating Manual

Common

Learning the operating —
environment and installation Detalls
method

Learning a USB driver installation
method

2) Operation of GX Works2

GX Works2 Beginner's GX Works2 Version 1
Manual Operating Manual

Purpose Simple Project i
Simple Structured Common : Structured I:Le;l(:gg:t
Project Project Function Project

Block Module

Learning all functions of GX
Works2

Learning the project types and
available languages in GX @
Works2

Learning the basic operations
and operating procedures when
creating a simple project for the
first time

Details

Learning the basic operations
and operating procedures when
creating a structured project for
the first time

Details

Learning the operations of E—
available functions regardless of Detalls
project type.

Learning the functions and —

operation methods for @ Detalls Details
programming — —

Learning the operations and —
operating procedures when using DEETS

function blocks (FBs) in Simple —
project

Learning data setting methods for —_—
intelligent function module Details




3) Operations in each programming language
For details of instructions used in each programming language, refer to the section 4 and
the section 5 on the following pages.

GX Works2 Beginner's Manual

GX Works2 Version 1

Operating Manual

Purpose
Simple Structured Simple Structured
Project Project Project Project
Ladder _Outine_ —
i PEENS
Diagram
Simple Sequential s - =
Project Function Chart o Detals
Structured Text @
L "".Tin"’ —
gdder P
Diagram
Sequential - —
Function Chart @
Structured -
project

Structured Ladder
/FBD

Structured Text

Details

*1: MELSAP3 and FX series SFC only




4)

Details of instructions in each programming language (for QCPU (Q mode)/LCPU)

Purpose

MELSEC-Q/L/F Manual
Structured e e L MELSEC-QIL | - \yp) sec.qiiana | for
Programming Structured Programming Programming T LT module

Manual Manual to be
Manual e
Fundamentals Comm.on Spec[al Appllc?tlon Comm?n PID Cor}trol SFC :
Instructions | Instructions | Functions | Instruction | Instructions

All
languages

Learning details
of programmable
controller CPU
error codes,
special relays,
and special
registers

Details’

Using
Ladder
Diagram

Learning the
types and details
of common
instructions

Details!

Learning the
types and details
of instructions for
intelligent
function modules

Learning the

types and details
of instructions for
network modules

Details

Learning the
types and details
of instructions for
the PID control
function

Details

Using
Sequential
Function
Chart

Learning details
of specifications,
functions, and
instructions of
SFC (MELSAP3)

Details

Using
Structured
Ladder/
FBD or
Structured
Text

Learning the
fundamentals for
creating a
structured
program

Details

Learning the
types and details
of common
instructions

Learning the
types and details
of instructions for
intelligent
function modules

Details

Learning the

types and details
of instructions for
network modules

Details!

Learning the
types and details
of instructions for
the PID control
function

Learning the
types and details
of application
instructions




5) Details of instructions in each programming language (for FXCPU)

Purpose

MELSEC-Q/L/F

FXCPU FXCPU
Structured . .
; Structured Programming Programming
Programming
Manual Manual
Manual
Device & Sequence | Application 85, 205 265 251 255
Fundamentals Common Inst?uctions F':::lctions FXoN, FX1, | FX2N, FXINC, | FX3G,FX3u,
FXu, FX2c FX2ne FX3Gc,FX3uc

Learning the
types and details
of basic/

Using application — — —
Ladder . PP . Details
Diagram |nstru.ct|9ns,
descriptions of
devices and
parameters
Using Learnin_g_ de_tails
Sequential of sp_ecmcanons, —— c— —
Function functlor?s, and Details Details Details
Chart g\lit(;uctlons of I
Learning the
fundamentals for —
creating a DEETS
structured —
program
Learning the
Using descriptions of —
Structured | devices, Detalls
Ladder/ parameters, and
FBD or error codes
Structured Learning the
Text

types and details
of sequence
instructions

Learning the
types and details
of application
instructions

Details




® How to read this manual

2.3 Setting Local Labels
23.5 Assigning devices automatically 1
&
59
Devices are automatically assigned to labels during compilation. oz
The device range to be automatically assigned to a label can be changed on the Device/Label %%
Automatic-Assign Setting screen. 3
Set a range to be assigned not to overlap with devices used in a sequence program.
/ \ H QCPU (Q mode)/LCPU
Screen display &
Screen display 2
%
Describes the screen display Select [Tool] = [Device/Label Automatic-Assign Setting]. §
procedure. B
[y ——
Follow the — and select [(menu)] to > T
open the screen.
> . e oo | oo [ T PlEpaior
*Screen display may differ v [oo 2 P e | 9
depending on the CPU type. TS e E’ e ,f;;‘ “;’
In that case, typical example is “ g 1 g
. " Lot} |
described. Latch selection [
) ol 5 e e i To e ji‘:i; 4
R T (E=3 ) Il I I 0
& Pointer st L L L
VAR Range " I T T 0| s -~ sos| g
[Simer Z,
- vaanage T o [ ol zol el o- o] o
R e I — of
e T S —— o2
R RETAN Ranzn [CoEH(Ty (ST Lath | 10 I I I ] B
5 ke e Tl v [ s el s o 3
- uAR_RETAINRange [Lach() Jckateh | 10 | (1] I I
Ly 5
(cainy
P
Chapter headin SRR
p g Ce == .
el
. O,
Index on the right of the page Operating brocedure > gé
number clarifies the chapter of P g p ==
currently open page. * Set the items on the screen. 6
@
Item Description g
Select latch (1) or latch (2) 3,
Latch selection field Select when the range of latch (1) or latch (2) is set on the <<Device>> tab of ;E
PLC parameters 82
Device Display the devices to be assigned automatically. £3
Digit Display whether the range of device assign setting is in decimal or hexadecimal A
Assignment Selection Check the device to be assigned automatically.Multiple devices can be set
Start
Ronge } e Enter the range of device points to be assigned automatically.
n
x
Total Points Display the total points of each device range for VAR and VAR_RETAIN ]
Display the device point range set on the <<Device>> tab of PLC parameters E
When the latch range is set, display the device point range with the latch range <
E';jc':ars:;;:;'Range Example) When D: 0 to 12287, latch D: 5000 to 6000 are set on the ]
<<Device>> tab of PLC parameters, display range of D: 0 to 12287, range
of latch D: 5000 to 6000.
&
Section title E
Clarifies the section of currently > 23,5 Assigning devices automatically 2-9
open page.
Screen display
Select Project view = "POU" = "FB_Pool" = "(Function Block)" = "Local Label".
 Truncton/Fa Labelsetting .|
Ll tone et e T
1 VAR mEUT <l En |Operaion swich.
S Aot 5 (X o aamg
i ot <lror oo
& AouTRIT E foone
7 e o e i o bt
o i et eiioes Fananro b it
o e s g o
s win Nosozs o
4 )

Operating procedure Operating procedure

P> ¢ Setthe items on the screen.

Describes the operating procedure
of the function. Item Description Maximum number of characters

J Class Select a label class from the lst displayed by clicking =
(5 Section 23.2)

« Ladder
32 characters (Input, output, input/

Enter a desired label name. output labels: 16 characters)
sT

LabelName | £, nusable characters, refer to 5~ App.1

4 N
Reference location

32 characters

‘Specify a data type from the Data Type Selection screen
Data Type _wigicplayed by clicking _|. (=7 Section 2.3.4) 128 characters
It can also be entered directly.

Enter a constant value when "VAR_CONSTANT" is selected

"=~ leads to the reference location

and reference manual. Constant | for »Ciass" and simple type is selected for “Data Type" 128 characters
\_ ) Comment'' "2 | Enter a comment. 1024 characters
“1:  Anew line can be inserted in a cell by pressing the keys.
*2:  Display/Hide using a program editor can be switched by selecting [Display] = [C




This manual also uses the following columns:

Point

This explains notes requiring attention or useful functions relating to the information given on the
same page.

® Symbols used in this manual

The following shows the symbols used in this manual with descriptions and examples.

[BE MELSOFT Series GX Works2 (Unset Praject) - [[PRGIWrite POU_01 (1)Step *]

@ : Project  Edt  EindiReplace  Compils U Crline  Debug  Diagrostics  Tool  Window  Help - @ X
@ iNEAle | L IR RN AR RN s e Eal e oy

@ 0O Parameter Setting gl
@ ————HpPLCHame PLCSystem [PLCFie |PLCRAS |Baot File |Program |SFC |Device |10 Assignment |Multiple CPU Setting |

®—

Timer Lirik Setting

100

Low Spesd ms (1ms—-1000ms)

HighSpeed |1%7  ms (0.ims—100ms)

RUM-PALISE Contacts

RUN % (X0--1FFF)
PALSE & (X0--1FFF)

[ = [

Remote Reset
I Allaw

Commen Pointer Mo, P | 2043 After (04095}

Proinks ocupied by Empty Slot (%) |15 | Foints

System Interrupt Setting

Inkerrupt Counter Stark No. C (0--758)

Fixed Scan Interval

128 (1000 g (0.5ms-
=5 ’W s (0.5ms--
10 (200 (05w
il ’W s (0.5ms--

1000ms)
1000ms)
1000ms)

1000msy _High Speed Inkerrupt Setting ‘:

®

Symbol

Description

Example

[ ]

Menu name on a menu bar

[Project]

O

Toolbar icon

L

(Underline) Screen name

Q Parameter Setting screen

<< >>

Tab name on a screen

<<PLC System>>

Iltem name on a screen

"Timer Limit Setting"

© 066l e|o

Button on a screen

High Speed Interrupk Setting | button

—

Keyboard key




B GENERIC TERMS AND ABBREVIATIONS IN THIS MANUAL

The following are the generic terms/abbreviations of such as software packages and programmable
controller CPUs used in this manual.

Generic term and
abbreviation

Description

GX Works2

Generic product name for SWnDND-GXW2-E and SWnDNC-GXW2-E
(n: version)

GX Developer

Generic product name for SWnD5C-GPPW-E, SWnD5C-GPPW-EA, SWnD5C-GPPW-EV, and
SWnD5C-GPPW-EVA
(n: version)

Personal computer

Generic term for personal computers on which Windows® operates

Basic model QCPU

Generic term for Q00J, Q00, and Q01

High Performance
model QCPU

Generic term for Q02, Q02H, Q06H, Q12H, and Q25H

Process CPU

Generic term for Q02PHCPU, QO6PHCPU, Q12PHCPU, and Q25PHCPU

Redundant CPU

Generic term for Q12PRHCPU and Q25PRHCPU

Universal model QCPU

Generic term for QO0UJ, Q00U, Q01U, Q02U, QO03UD, QO3UDE, Q03UDV, Q04UDH, Q04UDEH,
Q04UDV, Q04UDPV, QO6UDH, Q06UDEH, Q06UDV, Q06UDPV, Q10UDH, Q10UDEH, Q13UDH,
Q13UDEH, Q13UDV, Q13UDPV, Q20UDH, Q20UDEH, Q26UDH, Q26UDEH, Q26UDV,
Q26UDPV, Q50UDEH, and Q100UDEH

QCPU (Q mode)

Generic term for Basic model QCPU, High Performance model QCPU, Process CPU, Redundant
CPU, and Universal model QCPU

LCPU Generic term for L02S, L02S-P, L02, L02-P, L06, L06-P, L26, L26-P, L26-BT, and L26-PBT
Generic term for FXo0s, FXo, FXoN, FX1, FX1s, FX1N, FX1NC, FXu, FX2c, FX2N, FX2NC, FX3s, FX3G,
FXCPU
FX3Gc, FX3u, FX3uc
SFC Generic term for MELSAP3, MELSAP-L, and FX series SFC

MELSOFT Library

Generic term for components (FB library, sample programs, drawing data) which provide easy
operation of programmable controller related modules and GOTs, and various devices that are
connected to them

Contact your local Mitsubishi Electric sales office or representative to obtain components of
MELSOFT Library.

FB

Abbreviation for a function block




B TERMS

The following are the terms used in this manual.

Term

Description

Actual device

An actual device assigned to label after compiling a project with labels,
or a device that is not described using a label

Common instruction

Generic term for sequence instructions, basic instructions, application instructions, data link
instructions, multiple CPU dedicated instructions, and multiple CPU high-speed transmission
dedicated instructions

Special instruction

Generic term for module dedicated instructions, PID control instructions, socket communication
function instructions, built-in 1/O function instructions, and data logging function instructions

Simple Project

Generic term for projects created using Ladder Diagram, Sequential Function Chart, Structured
Text

Without labels

Generic term for projects created without selecting "Use Label" when creating new projects

With labels

Generic term for projects created with selecting "Use Label" when creating new projects

Project without labels

Generic term for Simple projects that do not use labels

Project with labels

Generic term for Simple projects that use labels and Structured projects

Project with security

Generic term for projects whose securities are set

Utilization

To paste FB to a sequence program

Reuse

To use FB to other project

Library (project)

A project to be used as an FB library

FB instance An FB pasted to a sequence program

A label which becomes effective for all program data when multiple program data items are created
Global label . .

in a project

A label which becomes effective only for each program data
Local label

Set for each program data.

A data type which allows various device types (bit device, word device, etc.) to be stored in single
Structure .

aggregate (single data)
Array A data type which allows the same device type to be stored in a consecutive area
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1 OVERVIEW OF FUNCTION BLOCKS

An FB is designed to convert a ladder block, which is used repeatedly in a sequence program, into a
component to be utilized in a sequence program.

Function Blocks (FBs)

FBs can be used in projects with labels.

This manual explains FBs used in Simple projects. In the operation examples, Ladder Diagram is

selected as a programming language, but Structured Text can also be selected.
Note, however, that FXCPU Simple projects do not support Structured Text.

<Before use of FB>

Project A

Program 1

C ‘
H———

I
o —"

\r

SIS
—
—
1
H——————

] —1

TYTTTTT T Y

Program 2

—HF—L

T

SEES
—1
—I
—
H————
—

Convert the
repeatedly-used
ladder block to

a component

—

FB

Utilize

<After use of FB>
Project A

Program 1

_|

_|::|
H———
HH——1
Blar———t

I
FB

>

Program 2

—HF—L

FB

T

i o sl il s il

Project B

Program 3

L —

e ]
—
—
1
H—

] —

H—————1

T YT oY

\r

YTTY

rrT'r

I_I_I

Project B

Program 3

B —
— L

-
FB
(]

1

\r




1.2 Features of FBs

1.2 Features of FBs

B Creating programs efficiently

[
(e}
25
=20
>
228
>3

Ou_a_nl

Converting a standard program into a component as a single block enables the program to be utilized

easily. As an easy utilization for a sequence program is possible, the efficiency of creating a large-scale 2
program is improved. In addition, converting a program into a component improves program readability
and eases editing and debugging.
25
B Consistency of program quality Eg%
[1 2 |
Oounm
Converting a program into a component as an FB to utilize the program allows consistency of program
quality, without relying on the technological skills of the program developers. In addition, programming 3
mistakes which may occur at the time of utilization can be prevented. >
5
p4
B Reducing program creation man-hours with FB libraries 2o
926
Z5
With QCPU (Q mode)/LCPU, man-hours for creating a program can be reduced using FB libraries. Sa
There are FB libraries which support various devices such as CPU modules, analog input/output 4
modules, and counter modules. FB libraries which support partner products are also supplied. -
o
B Programming languages according to the intended use are selectable gé
029
<EO
In Simple projects, Ladder Diagram or Structured Text can be selected as a programming language for gé%
FBs.
The optimum programming language which meets the intended use can be selected to create FBs. )
FXCPU Simple project supports only Ladder Diagram.
1)
55
23
6
02
4
>3
48
g%o
x>
[s NI
A
x
[a]
&
&
<
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1 OVERVIEW OF FUNCTION BLOCKS

1.3 Labels

A label is a character string which represents a device.

Using labels allows a program to be created without considering devices in the program.
Therefore, a program with labels can be easily utilized even for a system with different module
configuration.

<Example of program with devices>

MO X0
— | Y0
M1 Y0
— | || [MOV D10 D100 1
X10
f [TO D20 KO D100 KA1 i
[BCD D100 D120 ]

<Example of program with labels>

Carversion_pragram_OH Operatior_ready_ccampleted
— { |

Dutput_enable y

Dita_conversion_request Output_ensble
1 I

I i } {Mov  Seting_valus Setting_value_stored
Conyersion_READY

} ‘ {10 Star_MNo Ko Sefting_value_stored K1

[BCD  Setting_value_stored £nalog_value

B Global labels and local labels

There are two types of labels, global labels and local labels.

* Global labels
Global labels are shared among all sequence programs in a project. A specific device can be
assigned to a global label.

* Local labels
Local labels are used only in a single sequence program.
They cannot be shared even if local labels with the same name are set for multiple sequence
programs.
Different devices are assigned to local labels for each sequence program.




1.4 Programming Flow with FBs

1.4 Programming Flow with FBs

This manual explains the operating procedures with examples of FBs used on QCPU (Q mode)/LCPU.
For the instructions and functions which are available for FXCPU, refer to the following manuals.
(==~ FXCPU user's manuals and programming manuals

L
o
=z
wo
=2
%5

b4
>3
o

1.4.1 FB creation procedure
oz
Z0Qy¢,
. <05
Operating procedure 023
om
1. Creating a project for FBs 3
Procedure Reference >
Create a project with labels. Section 2.1 8
2
2
[ 52
925
&9
om
2. Creating new FB data 4
Procedure Reference 05
=
Create new FB data. Section 2.2 z9
[O)=)
ZWw
02¢
iy e
=Ba
3. Setting local labels 5
Procedure Reference
Set local labels to be used for the FB program. Section 2.3

USING FB

4. Creating an FB program

FUNCTION BLOCKS Q)|| LIBRARIES

o
Procedure Reference (%
)
Create an FB program using labels. Section 2.4 s9
&z
82
gt
ow
5. Converting FBs
Procedure Reference
Conversion finalizes the edited FB program content. Section 2.5 E
&
o
o
<
x
(AN}
o)
z

1.4.1 FB creation procedure 1-5



1 OVERVIEW OF FUNCTION BLOCKS

Point

@ Operations for created FBs

Reading programs from programmable controller CPU (== Section 4.1)
Utilizing FBs (== Section 4.2)

Changing FB instance names (I==~ Section 4.4)

Deleting FBs (== Section 4.5)

Protecting FBs (==~ Section 4.6)

Searching/replacing FB instance names and labels (I=5~ Section 4.7)

1.4.1 FB creation procedure



1.4 Programming Flow with FBs

1.4.2 Sequence program creation procedure using FBs
L
o
Operating procedure &5
25
1. Pasting FBs 23
Procedure Reference
Paste FBs to the sequence program. Section 3.1.1
Paste FBs of the FB Library to the sequence program. Chapter 5
0z
ZOp
{1 e
wzo
52a
2. Creating input/output circuits of an FB instance. 3
Procedure Reference z
Create input and output circuits of the FB instance. Section 3.1.2 5
5
[ o2
926
&9
om
3. Converting/compiling a sequence program 4
p4
Procedure Reference Dg
Convert/compile the sequence program. Section 3.1.4 <Zz(§
Q
ZLL
o2e
S
=0a
4. Writing a program to a programmable controller CPU S}
Procedure Reference
Write the sequence program to the programmable controller CPU. Section 3.1.5

USING FB

L

5. Checking the operation

Procedure Reference

Monitor the operation of the sequence program written to the programmable controller

CPU. Section 3.2

EXAMPLES USING
> FUNCTION BLOCKS Q)|| LIBRARIES

PROGRAM

= || APPENDIX

INDEX

1.4.2 Sequence program creation procedure using FBs 1-7



1 OVERVIEW OF FUNCTION BLOCKS

1.5 Overview of Screen Configuration

1.5.1 Main frame configuration

This section explains the screen configuration of the main frame (basic screen) of GX Works2 that is
displayed when it is started up. The following is an example of a screen on which a work window and
docked windows are displayed.

Screen display

BN {=N o] M & 75 MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write MAIN 52 Step]

)
_,—} i Project Edt Find/Replace Compile Wiew Online Debug Diagnostics Tool Window Help S
Menu bar ) ) R ) B o | @ty et - SR G2 o L a6 | e e e B
 Navigation # =) " ] [PRGwrite MAIN 52 tep | || 55 LocelLabal seting MAINIPRG] | ) [FaJwrite conveyor_O1HALconv... | srunats ¢ » = [ Elemencselection % %
il X0 4 cenvepst_01_1 N 2 |sipars -
Toolbar o3 0 2 B  of—i BreEN FEEND 2 | Forcion ek
o e feet e (52t )¢«—— FB component
. . L[nle\hl;ervt Function Module
Navigation o oo Comert
: ) {88 Global Label ®1
window & o ! :
&2 g3 Sekting it Bri_sensor_01 o —
- Bisen e <+— Element Selection
s window
equence N
program Ny T o o
- Number o Buzzer
e Ty
fboses
FB data -’ g
& Local Label aded
ST
{13 Local Device Comment.
£ I Iory FB_OK: 1
Work fomes »> o]
evice Initial Yalue d
H \ J
window
i prorece
Lﬁ‘ User Library (W _>‘<z FB . t"" S E tt
———FB instance (Entity)
8 connecton Destination o .
- | | |
i Cross Reference 2 x
Cross Reference Infomation | Condiion Selting
Devee/lobel | Al Device/Label <[ Fa | Print. | prnterevien... | .
Find In [(Ente project) B Docked window
‘ Device/Label Device Instruction Ladder Symbal | Pasition Data Name A
i EG) oP Pl Step Mo 1 MAIN
(= 3 1 1] - Step Ho.4 MATN
F ke K& MOV, 1k Step Ho.9 MATN
(5B conveyor_01_t StepHo.12 AN
[/ conveyor_01_LFB... MBIES Step Ho.15 AN
B converer 0171 ot Zeptite o
5 om0t 1e i1 ety o 3
B o 01 vt Zeptitn i
3 comeyor o1 1~ Dizees Septio 19 e v
60: all devices(label cross reference information Analyze and display current program after pressing Find.
=
Efcross Reference Lﬂgwmh 1
Status bar —» Englsh Siple QueLDH Host (047 w3

1-8 1.5.1 Main frame configuration



1.5 Overview of Screen Configuration

Display contents

Name Description Reference
Title bar Display a project name. —
Menu bar Display menu options for executing each function. —
GX Works2 Version 1
Toolbar Display tool buttons for executing each function. Operating Manual

(Simple Project)

Work window

A main screen used for operations such as programming,
parameter setting, and monitoring.

Docking window

A sub screen to support operations performed on a work window.

Navigation

Display contents of a project in tree format.

GX Works2 Version 1
Operating Manual
(Common)

Element Selection

Display a list of functions (such as FBs) used for programming.

FB component

An FB registered as a component

Section 3.1.1

L
o
=z
wo
=2
%5

b4
>3
o

CREATING

FUNCTION
BLOCKS

Output

Display compilation and check results (errors and warnings).

GX Works2 Version 1
Operating Manual
(Simple Project)

Cross Reference

Display cross reference results.

Device List

Display the device list.

Watch 1 to 4

A screen used for monitoring and changing current device
values.

Intelligent function module
monitor 1 to 10

A screen used for monitoring intelligent function modules.

Find/Replace A scregn used for searching and replacing character strings in
the project.
A screen used for setting the debug which uses the simulation
Debug .
function.
Status bar Display information about a project being edited.

GX Works2 Version 1
Operating Manual
(Common)

w

USING FUNCTION

Sequence program

A program and local labels.

MANAGING AND

I\ || BLOCKS

EDITING FUNCTION

BLOCKS

FB data

A program and local labels of FB.

FB instance (entity)

An FB pasted to a sequence program.

&)

USING FB

PROGRAM

FUNCTION BLOCKS Q)|| LIBRARIES

EXAMPLES USING

>

= || APPENDIX

INDEX

1.5.1 Main frame configuration



1 OVERVIEW OF FUNCTION BLOCKS

1.5.2

Label setting editor

This section explains the configurations of label setting editor.

: Navigation

CF oy = G )] A

Parameter
Intelligent Funckion Module
Global Device Comment

¥ Global Label
(E Globall )
E Prograrm Setking
|_—__|ﬂ"'s Pol
E”jB Prograrm
{8 MaIN
T Prograrm
[_]--{a FE_Pool
=i conweyor_01
- le] Program

E Skruckured Data Types

Local Device Canment

[+ Device Memary
Device Inikial Yalue

j Projeckt

User Library

| Connection Destination

*1: [Z= Section 2.3

—

Global Label Setting screen

Define labels that can be used for all sequence programs in the project.
(=== GX Works2 Version 1 Operating Manual (Simple Project))

%= Global Label Setting Globall

Class Label Name Data Type Constart Device -
1 [vaR_GLOBAL v || Settei [w/ord[Signed] —
2 =
3 -
4 -
5 =
& =]
7 -
8 -
E] =
10 v
1 e
12 -
13 -
14 -
15 e
g v | y
System Label Operation *To vaﬁ‘agt ‘tlaa cEangEs of the table above ta the
Change Register Release system label database,
O"@ Noticaon | ImeOrt | O"@ Earai || hoeie p‘{gase save the project after compiing,

Local Label Setting

screen

Define labels that can be used only for each sequence program.
(=== GX Works2 Version 1 Operating Manual (Simple Project))

& Local Label Setting MAIN [PRG]

Class

Label Name

Deta Type

Constant

Device =

[raR

[sonveyor_01_1

corweyor_01

VAR

conveyor_01_2

corweyor_01

Function/FB Label Setting screen

Define labels that can be used only for FBs. (==~ *1)

& Function/FB Label Setting conveyor_01 [FB]

Class Label Mame Data Type Constant Comment -
1 AR_INPUT - |IFE_E Eit Operation switch
2 AR_INPUT ~ |i_sensor Eit Sensor
3 AR_OUTPL ~ |FE_EWD Bit FB is running
4 AR_OUTPL - [FE_OK Bit Mormal end
5 VAR_OUTPU + [o_conwepor Bi Conweyor
B AR_OUTPL - |o_buzzer Bit uzzer
7 [VAR_INPOT < |i_courter [WordSigred] urber of boxes to be loaded
3 VA < [courter [\WordSigred] emaining number of boxes
9 (VA < |courter_end Bit oading completed
10 VAl ~ |convepor_end Eit Conveyor diiving ended
" A = |timer] [iord[Signed] 3-second
12 VAl - |timer2 [iord[Sianed] Frsecond
13 -
14 -
15 -
16 hd
17 hd
18 hd
" .

1-10

1.5.2 Label setting editor
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CREATING FUNCTION

BLOCKS

This chapter explains how to create FBs.

For the basic operations of GX Works2, refer to the following manuals.
(=5~ GX Works2 Version 1 Operating Manual (Common)

(=5~ GX Works2 Version 1 Operating Manual (Simple Project)

21 Creating Projects for FBs 2-2
2.2 Creating New FB Data 2-3
2.3 Setting Local Labels 2-4
2.4 Creating FB Programs 2-12
2.5 Converting FBs 2-13
2.6 Considerations when Creating FB Programs 2-14
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2 CREATING FUNCTION BLOCKS

2.1 Creating Projects for FBs

This section explains how to create a project with labels for creating FBs.

Operating procedure

1. Select [Project] = [New] ( [1).
The New Project screen is displayed.

New Project le
Series:
Tpe: fnny =]
Project Type: ISimpIE Project LI
™ Use Label
Language: ILadder ;I

2. Set the items on the screen.

Item Description
Series Select a programmable controller series for the project.
Type Select g programmable controller type (programmable controller CPU model) used for
the project.
Project Type Select "Simple Project".
I Use Label Select the item.
Language Select a programming language to be used.

3. Clickthe o |button.

A new project is created.

FE MELSOFT Series GX Works2 (Unset Project) - [PRGIWrite MAWY 1 Step]

PRI |
L) 35 AR R121 5 6.0 e A

-

{END

M project
4 comecton estination

lzl=

Engish Unlbeled QosUDH Fost station Ojisiep

Point

@ Existing projects
FBs can be created in an existing project with labels.

For a project without labels, select [Project] = [Change Project Type] to change the project to a project with labels, and
create FBs.




2.2 Creating New FB Data

2.2 Creating New FB Data
o]
This section explains how to create new FB data in a project with labels. ng
Operating procedure oca
2

1. Select [Project] = [Object] = [New] ( [ ).
The New Data screen is displayed.

New Data El oz
p4e)
l‘;ataTypE:‘ . 5 55
Function Blocl -
Diata Name: %%
o
| conveyar_01
Program Language:
5T
z
[©)
'_
[ [ Q
2
r ZQ
r %9
Sm
cancel 4
. p4
2. Set the items on the screen. al
29
Item Description o
X GOQ
Data Types Select "Function Block". <zz§8
Enter a data name of an FB to be created with a maximum of 32 characters. %85‘
Data Name _ .
For unusable characters, refer to (==~ Appendix 1.
Select a programming language to be used. 5
Proaram Lanquaqe The programming languages available for FB creation in Simple projects are Ladder
9 guag Diagram and Structured Text.
FXCPU Simple projects support Ladder Diagram only.
2
o
H P4
3. Click the button. :

The newly created FB data is added under "FB_Pool" on the Project view, and the FB editing
screen is displayed on the work window.

e ]

FEE MELSOFT Series GX Works2 (Unset Project) - [FB]Write conveyor_01 (0)Step *] BE® Z
i Project Edit FindfReplace  Compile  View Onine Debug Diagnostics Tool  Window  Help -8 x on
AEN=A = IRC) Qi B | B Gl | O R e S B e e 086 e C:I,)
= B BB e @i B A A T L 36 K It e ) 1 b oo b B A SR S R 2 e B sl s st B EZL_H
: Navigation 2 x & Local Label Setting MAIN [PRG] | ] [PRGJWrite MATN (1)5tep * | i FunctionfFB Label Setting conveyor .. 4] [FBWrite conveyor_01 (0). | 4 b - o
Project — N 8 =
<<

iy G 2| A o x>
ow

& Parameter
=3 Inteligeni: Function Module
A Global Devics Comment

- () lobal Label

) Program Setting

=7 Pou

> FUNCTION BLOCKS Q)|| LIBRARIES

=(3 Program
=18} MaIN
4 Program

x

a

. '.9 an: Device Comment: 5

- fi ) o

<

Point/’
@® Maximum number of data to be created
Up to 800 FB data including other data types such as programs can be created.

>

L

=]

z




2 CREATING FUNCTION BLOCKS

2.3 Setting Local Labels

This section explains how to define labels to be used in an FB program.

2.31 Setting labels on Function/FB Label Setting screen

Set items such as label classes, label names, and data types.

Screen display

Select Project view = "POU" = "FB_Pool" = "(function block)" = "Local Label".

‘g5 Function/FB Label Setting c... l

Clazz Label Mame [rata Type Constant Comment
1 [VAR_INFUT ~ |[FE_EM Bit Operation switch
2 [MaR_INPUT  |i_szenzar Bit Senzor
3 |VAaR_OUTPUT ~ [FE_ENO Bit FB iz running
4 |WAR_OUTPUT ~ [FE_OK Bit Mormal end
5 |MaR_OUTPUT  |o_conveyaor Bit Conveyor
E |MaR_OUTPUT  |o_buzzer Bit Buzzer
7 [MaR_INPUT  |i_counter Wwiord[Signed] Mumber of boxes to be loaded
g [vaR | counter Wwiord[Signed] Femaining number of boxes
9 [VaR | counter_end Bit Loading completed
10 [WaR | conveyor_end Bit Conveyor diiving ended
11 [WaR  |timerl Wwiord[Signed] 3-zecond meazurement[start)
12 [WaR  |timer2 Wwiord[Signed] 3-zecond meazurement|stop)
Operating procedure
* Set the items on the screen.
Item Description Maximum number of characters

Select a label class from the list displayed by clicking =

Class : —
(== Section 2.3.2)
» Ladder Diagram
. 32 (Input, output, input/output labels:
Enter a desired label name.
Label Name 16)

For unusable characters, refer to ==~ Appendix 1.
» Structured Text

32
Specify a data type from the Data Type Selection screen
Data Types displayed by clicking . (I== Section 2.3.4) 128
It can also be entered directly.
Enter a constant value when "VAR_CONSTANT" is selected
Constant " . . R " " 128
for "Class" and simple type is selected for "Data Type".
Comment™."2 | Enter a comment. 1024
*1:  Anew line can be inserted into a cell by pressing the [Cuil + [Enter] keys.
*2:  Comments on a program editor can be displayed/hidden by selecting [View] = [Comment]/[Statement]/[Note].

2-4 2.3.1 Setting labels on Function/FB Label Setting screen



2.3 Setting Local Labels

Point

@ Class setting
When an item other than the class, such as a label name and data type, is set in a blank column, "VAR" is automatically
set for "Class". Change it if necessary.

@ Characters that cannot be used for label names
Any of the following label names causes an error at compilation.

+ A label name that includes a space.

+ A label name that begins with a numeral.

+ A label name which is same as the one used for devices.

For characters that cannot be used for label names, refer to =5~ Appendix 1.

® When the local label setting of an FB is changed
When the local label setting of an FB pasted to a sequence program is changed, compile the program or all programs.
The change of input/output label is applied to the sequence program to which the FB is pasted at compilation. Note that
the change is not applied when the FB instance name is not registered in the global label setting or local label setting.

OVERVIEW OF
FUNCTION
) | BLOCKS

0z
F4e)
E
52
x>
o

B Maximum number of input/output labels S
The maximum number of input/output labels which can be used in an FB program differs according to 2o
. X
the programming language. 28
When setting input/output labels with local label setting of FB, set within the number of the input/output 3
labels shown in the following table. 4
Applicable number of labels in an FB program 5
Programming language of FB aF
Input Output <Z(LZ)
Ladder Diagram 1 to 24™ (Including input/output labels) 1 to 24™1 (Including input/output labels) ggw
Q
Structured Text 0 to 2532 (Including input/output labels) <Zf,§§
zE
*1: For input/output labels, each input label and output label is counted as one label. sha
*2:  When pasting labels to a sequence program in Ladder Diagram, the applicable number of input/output labels is 1 to 24 5
(including input/output labels). Each input label and output label is counted as one label.
2.3.2 Classes @
Q
P4
%]
)

A class indicates the POU applicability and the usage of label.
Selectable classes differ according to the type of label setting editor.

FUNCTION BLOCKS Q)|| LIBRARIES

The following table shows the selectable classes on the Function/FB Label Setting screen. 0
%)
Class Description 2‘?’
11}
VAR An internal-variable label that can be used for FB programs. %i
=
VAR_CONSTANT A constant label that can be used for FB programs. 8§
ol
VAR_RETAIN"1 A latch-type label that is used for FB programs. A
VAR_INPUT A label that is used for an mput of FB program (input label).
Its value cannot be changed in an FB program.
VAR_OUTPUT A label that is used for an output of FB program (output label).
A label that can be used for both input and output with the same name (input/output label). <
VAR_IN_OUT . 5
- = Its value can be changed in an FB program. %
L
*1:  Not supported by FXCPU. e
<
>
L
a
z

2.3.2 Classes 2-5



2 CREATING FUNCTION BLOCKS

23.3 Data types

Data types of label are shown in the following table.

Note that applicable data types differ according to the programming language.

O: Applicable, x: Not applicable

Programming language

Data type
Ladder Diagram Structured Text

Bit @) @)
Word [signed] O

Double word [signed] O O
Word [unsigned]/16-bit string x O
Double word [unsigned]/32-bit string x @)
Single-precision real” O O
Double-precision real™ O O
String™3 @) @)
Time x O
Timer O™ x
Counter O x
Retentive timer"s O x
Pointer O™ x

1. For FXCPU, this item is supported by FX2N, FX2NC, FX3s, FX3G, FX3Gc, FX3u, and FX3uc only.

*2:  Supported by Universal model QCPU/LCPU only.
*3: For FXCPU, this item is supported by FX3u and FX3uc only.

*4 .  The data type cannot be used as input/output labels when pasting an FB to a ladder program.
*5:  For FXCPU, this item is supported by FX1N, FX1NC, FX2N, FX2NC, FX3s, FX3G, FX3Gc, FX3u, and FX3uc only.

For value ranges and details of each data type, refer to the following manuals.

* QCPU (Q mode)/LCPU

[Z=~ CPU user's manuals (Function Explanation, Program Fundamentals)

=~ MELSEC-Q/L Programming Manual (Common Instruction)

+ FXCPU
[Z5~ FXCPU user's manuals and programming manuals

2.3.3 Data types



2.3 Setting Local Labels

234

Selecting data types

Selecting data type.

A data type can be specified by directly entering the type in text or selecting it on the Data Type

Selection screen.

Operating procedure
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1. Click on the data type entry field on the Function/FB Label Setting screen.
The Data Type Selection screen is displayed.
Data Type Selection g|
Libraries Data Type
Eik
Wword[Signed]
Double Word[Signed]
FLOAT (Single Precision)
FLOAT {Double Precision)
Skringi3)
Timer
Counker
Retentive Timer
Painter
Type Class

* Simple Types

" Struckured Data Types

~

Array Element
[~ ARRAY
oK | Cancel |
2. Selecta type for "Type Class".
ltem Description
Simple Types Specify this to select a data type from basic types such as bit and word.

Structured Data Types

Specify this to select a data type from the defined structures.
For details of structures, refer to the following manual.
=5~ GX Works2 Version 1 Operating Manual (Simple Project)

&)

USING FB

Function Blocks

Specify this to select a data type from the defined function blocks.

3. On the "Libraries" field, select the reference source such as the defined structure
that is used as the data type.

PROGRAM

FUNCTION BLOCKS Q)|| LIBRARIES

EXAMPLES USING

ltem Description
<ALL> Browse data types, structures, and function blocks defined in the project, and all libraries.
<PROJECT> Browse data types, structures, and function blocks defined in the project.

(Not displayed when "Simple Types" is selected.)

Standard Lib

Browse function blocks of application functions.
(Not displayed when "Simple Types" or "Structured Data Types" is selected.)

4. On the "Data Type" field, select the data type, structure, or function block name.

5. Click the button when the setting is completed.
The settings are displayed on the "Data Type" column on the Function/FB Label Setting screen.

>

= || APPENDIX

INDEX

2.3.4 Selecting data types
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B Setting arrays for data type

Define the data type as an array.
To define a data type as an array, set the items of "Array Element" on the Data Type Selection screen.

| Operation |

1. Click .| on the data type entry field on the Data Type Selection
Function/FB Label Setting screen.

X

. . . ibrari
The Data Type Selection screen is displayed. ekl P
Wword[Signed]
bl d[Signed
2. Select "ARRAY" under "Array Element”. P e
FLOAT {Double Precision)
3. Enter the number of elements for "Element". string(32)
Counker
4. Set the data type of the array element in the Retentiys Timer

Painter

same manner as setting the normal data type. S

* Simple Types
" Struckured Data Types
~

Array Element

IV aRRAY Element 4

® To change the offset

To change the offset ([Array start value]..[Array end value]) to a value other than 0, edit the offset
value by directly entering the array declaration in text on the Function/FB Label Setting screen.

/— Enter the array declaration.

Class Label Mame [ﬂ! Data Type
1 [VAR_INPUT » |i_Setting & BitllLl. 2]
2 [MaR_INPUT w |i_Setting B Bit[2..E)
3 [WaR_INPUT w |i_Setting C String[32)

® To change the array to a two- or three-dimensional array

When the programming language is ST, a two- or three-dimensional array can be set. Edit by directly
entering the array declaration in text on the Function/FB Label Setting screen.

/— Enter the array declaration.

Clazz Label Hame Data Type
1 [WaR_INPUT w |i_Setling_& Bit[0.. 2]l
2 [WAR_INFUT ~ |i_%efting_B Bit[2... 5 2
3 [VMAR_INPUT ~ |i_Setling_C Biff0..2.0.2.0.2)

Point

@ A label whose class is VAR_CONSTANT
An array cannot be set for the data type. If an array is set, an error occurs at compilation.

@ Offset values
Minus values can be set for offset values.
@ Using arrays in ladder programs
The labels of two- or three-dimensional array and structure array cannot be used in ladder programs.

2.3.4 Selecting data types
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Set the ranges not to overlap with devices used in a sequence program.

2.3.5 Assigning devices automatically
]
Devices are automatically assigned to labels when a program is compiled. ng
The ranges of devices which are automatically assigned to labels can be changed on the Device/Label |Z5%
Automatic-Assign Setting screen. %E%
2

H QCPU (Q mode)/LCPU

oz
Screen display =
<O
wz
. . . . =)
Select [Tool] = [Device/Label Automatic-Assign Setting]. o
Device/Label Automatic-Assign Setting g\
Set: a device range to automatically assian to labels,
Labels will be assigned from its way down the displayed device list when multipls devices are selscted. %
Assign | Assignment Range PLC Parameter =
Dk | DOt | oeiection i TetalPants || peyice setting Range Q
E Word Device =
Bl WAR Range D 10 vl 6144 12287 Bl44 o - 12287 [T}
w 16| L 0 - iFFF oX
[ 10 O >0
“E waR_RETAIN Ranaf [Lateh(1) ) [DLatch | 10 ] 0 ao
W Lateh | 16 L] DEJI
: 7R Latch| 10 L]
Latch selection BEDTs
fleld =E WAR Range I: :2 4096 8191 4096 g - ?;2; 4
-] ¥AR_RETAIN Range [Latch(1) Liatch | 10 ] 0
Elatch | 16 [] p4
E Pointer [e]
WAR Range P [w] 00 ] | I 0 2048 - 4095 [al=
B Timer <Z( O
WAR Range T [0 ] | 6] 2047] 1984 0 - 2047 %
WAR_RETAIM Range [Latchil)  [Tlateh | 10 | [ | | | 0 Ou_
= Retentive Timer Z (D(D
------ YAR Range st [ ] ] I T 0 O=x
...... YAR_RETAIN Range [Latch(l)  |STLlateh| 10 | [ | | | 0 <Z(':O
Counter e 9
------ AR Rangs [ [ o] | stz]  1023] 512 0 - 1023 Som
------ WAR_RETAIMRange [Latch(l)  |Clatch | 10 [ [1 | | [
Latchi1) : Able to clear the value by using a latch dear. 5
Latch(2) : Unable to clear the value by using a latch dlear. Clearing will be exscuted by remate opsration or program,
(CaLtion)
1. Label-nonassigned devices, of the automatically assigned ones while compiling, will be allotted the device that displayed at the lowest
of the selected ones, Ex):Device will be assigned to ZR. when D and ZR. are selected.
2. Changing the assignment target device may also change the processing speed since the arithmetic processing speed for R and ZR is
difference from other devices.
"
fu
4
23
. no
Operating procedure 23
¢ Set the items on the screen. 6
g
Item Description 235
el
2]
Select latch (1) or latch (2). S@
Latch selection field This item can be selected when the range of latch (1) or latch (2) is set on the 555
<<Device>> tab of PLC parameter. %%5
- - - - - o<z
Device Display the devices to be assigned automatically. rx>
Diait Display whether the range of device assignment setting is in decimal or
9 hexadecimal. A
Assignment Selection Select the device to be assigned automatically. Multiple devices can be set.
Assignment Start . . . .
9 Enter the range of device points to be assigned automatically.
Range End x
a
Total Points Display the total points of each device range for VAR and VAR_RETAIN. Z
o
Display the device point range set on the <<Device>> tab of PLC parameter. P
When the latch range is set, display the device point range with the latch range.
PLC Parameter Example: When D: 0 to 12287, latch D: 5000 to 6000 are set on th |
Device Setting Range xample: enD:0to , latch D: o are set on the
<<Device>> tab of PLC parameter, display range of D: 0 to 12287,
range of latch D: 5000 to 6000.
>
L
a
z

2.3.5 Assigning devices automatically 2-9
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B FXCPU

Screen display
Select [Tool] = [Device/Label Automatic-Assign Setting].

Device/Label Automatic-Assign Setting

—Wgrd"ﬁange ~ | rBitRange
D CRr &M
|51z j to [999 j | 3g40 j to 7679 j
—Timers —Pointer
100ms | |
= - < 2048 to | 4095
| 100 j to 193 j | =" I |
10ms = = i
= = —Step Flags
| 220 ~te |245 = » »
FielErtine | 2048 ~jte | 4095 =
I = I =1
i | i |
—Counters
I=| I=|
100 ~ite |193 =
oK I Cancel

Operating procedure

* Select the device type, and set the start and end addresses to be assigned
automatically.

2-10 2.3.5 Assigning devices automatically
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B Considerations of automatically assigned devices

@ Considerations when changing automatically assigned devices

All programs need to be compiled when the range of automatically assigned device is changed.
Compiling all programs changes the device assignment to labels. Therefore, device values set before
the program change remain on the device-assigned labels.

For QCPU (Q mode)/LCPU, reset the programmable controller CPU, clear all device memories
including latches, clear all file registers, then switch the programmable controller CPU to RUN for a
precautionary measure.

(==~ GX Works2 Version 1 Operating Manual (Common))

For the considerations for compiling all programs, refer to the following manual.

(=5~ GX Works2 Version 1 Operating Manual (Simple Project))

@ Assigning devices with the "Device/Label Automatic-Assign Setting” function

Assign devices to labels with the "Device/Label Automatic-Assign Setting" function when a program
is compiled.

(==~ GX Works2 Version 1 Operating Manual (Simple Project))

The assigned devices can be checked with the cross reference function.

(==~ GX Works2 Version 1 Operating Manual (Common))

Devices within the range set on the Device/Label Automatic-Assign Setting screen cannot be used in
a program.

@ Considerations when the multiple types of devices are assigned automatically (QCPU (Q
mode)/LCPU)

Refer to Considerations of compilation.
(=5~ GX Works2 Version 1 Operating Manual (Simple Project))

@ Device types and setting ranges

The types of automatically assigned devices differ by the type of CPU.

The setting ranges depend on the number of device points set in PLC parameter.
For details of PLC parameter, refer to the following manual.

(=== GX Works2 Version 1 Operating Manual (Common))

@ Considerations when displaying the Device/Label Automatic-Assign Setting screen

When displaying the Device/Label Automatic-Assign Setting screen, an error message may be
displayed.

In this case, terminate GX Works2, copy "vsflex8n.ocx" stored in the folder of GX Works2 installation
destination to "C:\WINDOWS\system32," and restart GX Works2.
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24 Creating FB Programs

This section explains how to create an FB program using labels.
Labels set on the Function/FB Label Setting screen and global labels can be used.

Operating procedure

1. Select Project view = "POU" = "FB_Pool" = "(function block)" = "Program".
The FB editing screen is displayed.

2. Create an FB program.

W [FBIWrit yor_01 (85)Step *

For the program creation method, refer to the following manual.
==~ GX Works2 Version 1 Operating Manual (Simple Project)




2.5 Converting FBs

2.5 Converting FBs
o)
For FB programs in Ladder Diagram, the edited content can be confirmed by converting the program. Egm
£os
Operating procedure oca
2

1. Select [Compile] = [Build] ( & ).
The Confirm Build Method screen is displayed.

X

Confirm Build Method

There is a program that has not been compiled.
' Flease choose one of the Following actions.

0z
r4e)
E
52
x>
o

usk converts the program in the active window,
- Does nok compile,
" Execute compile after conversion

- Compiles the entire project,
- The compile process may take several minutes to complete,

USING FUNCTION

I\ || BLOCKS

Ok | Cancel |

2. Select "Convert the selected program” and click the button.
The edited content of the FB program is confirmed.
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CREATING FUNCTION BLOCKS

2.6 Considerations when Creating FB Programs

This section explains considerations for creating FB programs.

1)

2)

3)

4)

Use of inline structured text in FB programs
Function blocks using inline structured text programs cannot be used in function block programs.

Use of actual devices

Using labels is recommended for creating FB programs.

If an FB program which uses actual devices (X10, Y10, etc.) is used at multiple locations, the program
may not operate normally.

In addition, if an FB program which uses actual devices for the OUT instruction is used at multiple
locations, duplicated coil is resulted. Duplicated coil can be avoided with the SET/RST instruction.

When using master control instructions
When using a master control instruction in an FB program, use the MC instruction and the MCR
instruction together.

When using FBs for a sequence program to be executed multiple times in a single scan

If an FB, which contains a rising instruction, falling instruction, or an instruction that requires multiple
scans before the execution completion, is used in a sequence program to be executed multiple times in a
single scan, the program may not operate normally.

Item Description

» Fixed-cycle execution type program
Program to be executed multiple times ina |* Interrupt program

single scan » Subroutine program

* FOR-NEXT instruction program

Instruction which requires multiple scans before the execution completion
(JP.READ/JP.WRITE instruction, SORT instruction, SP.FREAD/SP.FWRITE
instruction, etc.)

Unusable instructions for FBs which are

used for above programs Rising instruction

(OP instruction (such as MOVP instruction), PLS, etc.)

Falling instruction
(PLF, LDF, ANDF, ORF, MEF, FCALLP, EFCALLP, etc.)




2.6 Considerations when Creating FB Programs

Example: When the values of index registers Z1 and Z2 are temporarily saved in the FB program
before the execution of the program and the saved values of the index registers are restored
after execution of the program.

5) When using index registers in FB programs 1
When using index registers in an FB program, a save program and a restore program are required to
protect the index register values. L
Through a method that the index register value is set to 0 when its value is temporarily saved, an E%w
operation error, which is detected by the consistency check of index modification (whether if the device  |25¥
number exceeds the device range), can be prevented. %5%
2

Save the index register values in index_reg_tmp before execution of the program.

0z

| Z0

( <Index register sawve >) E('_J

SM400 x5

— | [t Z1 index_rec_tmp[0] ] o

Mo 72 i trnp[ 1
C 1 index_req_tmp[1] })

z

( <Index register clear > ) o

'_

I } %
Set the index LMV D 3 20
register values N

nen r z
to "0". N [MOV KD 72 1) 59
Sm
L ( Run the program. ) A 4

~ ~

p4

- - o

( <Index register restaration > oF

Sh4n0 z9

| r )

— | {MOY  index_reg tmp[0] 21 1 ga
Z 50
225
MOV index_reg_tmp[1] 22 1 559
I =uwm
Restore the values saved in index_reg_tmp after execution of the program to the index registers. 5

[as]

[T

o

z

1%}

o)

EXAMPLES USING
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6)

Specification of start I/O numbers of intelligent function modules

When accessing to the buffer memory or input/output signals of an intelligent function module, specify the
start I/O number using an index register.

Receiving the start /O number as an input variable enables a common FB to be used without changing
the start I/0O numbers of the multiple intelligent function modules whose mounting positions differ.

Example 1: When accessing the input/output signals of an intelligent function module
Using an index register enables access to the input/output signals of a target intelligent
function module.

<Sequence program>

=100 index_reqg_3
— | B:FE_EM int_Fly_Opn1:B { b0
([HT 0 Jwi_Stan_10_NO ) FB_OUT:B M2
{END ]
Specify the value of i_Start_10_NO.
<FB program>
FE_EMN (
— | L[MO\/ i Stan_|0_NO 71 1
Thcv] i Stan_ |0 MO 7z 1
[sFR z2 K4 ]
[SET  int_OPN_T[O] 1
int_OPMN_T[0] int_Flg_Opn1 int_flg_Feq ' P I
— | J/? -+ — — [SET  int_OPN_T[1] 1
L0Z2,
[TEST] G10 int_Coh_Fly int_Flg_Opn1 1
FE_EM
| FB_OUT

Access the input/output signal using the index register.

Example 2: When accessing the buffer memory of an intelligent function module.
1) Enter the start I/O number of the target intelligent function module to the index register.
2) Shift the value rightward 4 bits with the SFR instruction or use the quotient of the value

divided by 16.
FB_EM

— | [MOV i Start 10 NO z1 ]
( [MOV i Start_I0_NO 7z }) @
( [sFR 22 K4 }) @

[SET it _OPM_T[O] 1

int_OPMN_T[0] int_Flg_Opn1 int_fly_Req ®0Z1
| }% 14 I [SET  int_OPN_T[1] 1
U0zz,
[TEST G100 int_Con_Flg int_Flg_Opn1 1
FE_EM
— | {FE_OUT

Access the buffer memory.
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7) When transferring multiple bit data to a word type label
For a ladder program, a label does not allow digit specification (K4i_Counter, etc.)
When transferring multiple bit data to a word type label, use the BSET/BRST instruction or the WOR/
WAND instruction to switch ON/OFF the individual bits of the target word data.

<For QCPU (Q mode)/LCPU>

Set 1 (ON) to the first bit of int_WordData.

([BSET int_ordData Kn 1

int_FB_run int_Bitarra[0]
I {1
int_Bitarray 5]
I

([BRST int_ordData KE 1

Set 0 (OFF) to the fifth bit of int_WordData.

Set ON to the Oth bit and the 4th bit of int_WordData with the WOR instruction.

==~ For the specification of the bit position, refer to the following table.

4 \
[WOR int_‘ordData @ int_‘WordData }

I .

WOR int_wordData int_ordData

ivor_n. : b
[WAND int_ordData mt_WordData }

<For FXCPU>
int_FB_run int_BitArra[0]
=l I
int_BitArran 4]
I
int_Bitarray{1] s
I
int_BitArray (5]
: [

[yanD int_ordData ml_WordData ]—

Set OFF to the 1st bit and the 5th bit of int_WordData with the WAND instruction.

IZ=~ For the specification of the bit position, refer to the following table.

(WOR instruction) |  (WAND instruction)

Bitposition | eetatittoON. |  Setabitto OFF.

Oth bit CHo001 D HFFFE

1st bit H0002 CHFFFDD

2nd bit HO0004 HFFFB

3rd bit HO0008 HFFF7

4th bit <BOO1O > HFFEF

5th bit H0020 CHFFDFD

6th bit HO0040 HFFBF
7th bit HO0080 HFF7F
8th bit HO0100 HFEFF
9th bit H0200 HFDFF
10th bit HO0400 HFBFF
11th bit HO0800 HF7FF
12th bit H1000 HEFFF
13th bit H2000 HDFFF
14th bit H4000 HBFFF
15th bit H8000 H7FFF
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8) When handling multiple word data as an array
Input/output labels in an FB program do not allow an array to be used.
In the following method, multiple data can be imported from a sequence program to an FB program.

Example: When loading values for six points from D1000

A) Set the following three labels in the label setting of FB program. Set int_Write_Array as
an array.
Clazz Label Hame Data Tope
1 WAR_IMPUT « |FBE_EM Bit Storage destination
2 (WaR_INPUT - |i_"write_Data WaordSigned] y~  of D1000
3 ((WAP_INPUT = |i_Murn_'write_Data WwiordSigned] ——— Specjfication of the number
4 (iR > |int write Array Wwiord[Signed][0.5] N\ __Of points to be imported
5 (WAR_OUTPUT - |[FB_OFK Bit N
E WAR_OUTPUT - |FE_ERROR Bit Transferring destination of
7 |WAR + |o_datal Eit multiple word data
B) Inthe sequence program, save values for six points to D devices from D1000.
D1000 1234H
D1001 2345H
D1002 3456H
D1003 4567H
D1004 5678H
D1005 6789H

C) For the input of an FB instance, specify D1000.

—{ks

BFE_EN

]

Wi Write_Data '

W:i_Num_rite_Diata

TEST 1
FB OKB

FB_ERROR.B

D) Using the BMOV instruction in the FB program, transfer values for six points from the
input variable (i_Write_Data) to the array (int_Write_Array).

[BMOV i_Wvrite_Data int_Write_Array i_Mum_rite_Diata ]-{
D1000(i_Write_Data) 1234H int_Write_Array[0] 1234H
D1001 2345H int_Write_Array[1] 2345H
D1002 3456H |:> int_Write_Array[2] 3456H
D1003 4567H int_Write_Array[3] 4567H
D1004 5678H Transfer 6 int_Write_Array[4] 5678H
points with
D1005 6789H BMOV int_Write_Array[5] 6789H
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BLOCKS

This chapter explains how to create a sequence program with FBs.
For the basic operations and screen details of GX Works2, refer to the following manual.
(=5~ GX Works2 Version 1 Operating Manual (Common)

3.1 Creating Sequence Programs with FBs 3-2

3.2 Checking Operations of Sequence Programs 3-19
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3.1 Creating Sequence Programs with FBs

This section explains how to create a sequence program using FBs as components.

3.11 Pasting FBs to sequence programs

B When calling an FB within a ladder program

On the pasted FB instance, label names of 1/O variables and their corresponding data types are

displayed.
Paste FBs from the Project view of the Navigation window or from the Element Selection window to a
sequence program. When the FB is pasted, an FB instance name is registered to the local label or the

global label as a label.
Operating procedure

1. Select an FB from the Project view of the Navigation window and move to a desired
position on the sequence program with the drag-and-drop operation.

i Navigation e 4i] [PRGIWrite MAIN 10 Step ek Local Label Setting MaIN [PRG] r ] [FE]Write canveyar_01 (123)5tep rgFumtmn/FB Label Setting conveyar... I 4Pr -
w1 2
CF 2y = Gp 2| B~ C 0| [sET ™MD 1B
+ Parameter
Inkeligent: Function Module
[nce  Dion

= Pou
=) Program
Y70 3

x2
o8] MAIN UOE ]
] Program
5 Local Label wi
= Y -
& \ /
Structured Data Types \Q [END ]
) (1 Local Device Comment —~— |

{8 Device Memory
Devite Intial Yalus

0
)-8 Global Label ] |
! i Program Setting ! /

The Input FB Instance Name screen is displayed.

Input FB Instance Mame

Local Label(MATN)

conwvesar 01 1

Input FB Instance Mame

Local Label(MATN
Global Label{Global1)

3. Change the FB instance name if necessary.
When changing the name, avoid creating the same name in the same program.

3-2 3.1.1 Pasting FBs to sequence programs



3.1 Creating Sequence Programs with FBs

4. Click the button.

The FB instance is displayed on the editing screen.

: Navigation L 4] [PRG]Write MAIN 10 Step g5 Local Label Setting MAIN [PRG] rﬁ [FE]wirite conweyor_01 (123)Step r ‘g5 Function/FE Label Setting conveyar..,. b -

conveyar_01_1 -
[ 2y 7 By 2 - B:FB_EN FB_ENC:B £
= (& Parameter
i Intsligent Function Module:
-y Global Label Bii_sensor 01 FB_CK:B
- fi Program Setting
= Pau
=-{3 Program
=-{f MATH WWii_counter o_conveyor.B
4] Froaram

' Local Label

=1 FB_Paol :
=iy conveyar_0i o_buzzerB

4] Program

5 Local Label =1

Structured Dsta Types o | [SET MO 1
{17 Local Device Comment

{8 Device Memory
Davics Initial Yalue 0

) | {InCP D100 1

x2

% Project
®3

L,.“ User Library [T | ] )

Point

@ FB instance name
* FB instance names can be changed later. (=~ Section 4.6)
+ A name can be set using up to 16 characters. Alphabets are case-sensitive.
» Numeric characters cannot be used as the first character. For unusable characters, refer to Appendix 1.

@ Registering FB instance names to local label or global label
When an FB is pasted, an FB instance name is automatically registered as a label on the setting screen of the label
selected in step 2.

i Local Label Setting MAIN [P... ]
Class Label Name Diata Tope

conveyor_11_1 corveyor_01

WAR

7
2
3
]

@ Other pasting methods
FBs can also be pasted from the Element Selection window with the drag-and-drop operation. The Element Selection
window is displayed by selecting [View] = [Docking Window] = [Element Selection].

® When the same FB is pasted repeatedly
Pasting an FB to a sequence program causes the file size to be increased. Pasting the same FB to one sequence
program repeatedly also causes the size increase of the sequence program according to the number of times of
pasting.
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B Display of FB instance

On the pasted FB instance, label names of I/O variables and their corresponding data types are

displayed.
/—FB instance name
conveyor 01 _1

E.FE_EN FE EMCE
Data name v f E ] Data name
Label name Label name

Ei_sensor_D1 FE_QKkE

Wyt i_counter o_conveyor B

o _huzzerE

The following are the representation of data types.
- B: Bit

+W: Word [signed]

+D: Double word [signed]

« E: Single-precision real

+L: Double-precision real

+S: String

3-4 3.1.1 Pasting FBs to sequence programs



3.1 Creating Sequence Programs with FBs

B When calling an FB within an ST program

By entering an FB name in an ST program, the FB can be called in the same manner as pasting an FB

in a ladder program.

Operating procedure

* Enter an FB label name, input variable, and output variable in the ST program.
Values must be specified for entered input variable and output variable.

Note that entering of output variable can be omitted when a result of output variable is not required.

Example: When the defined FB is "TIMER"

[Details of defined FB]
FB label name: FB_TIMER

Input variable: Setting value 1 second, setting value 10 seconds, setting value 100 seconds, start,

stop
Output variable: In operation, timer up 1, timer up 2

[Data entering example]
Enter data in the ST program as shown below.

Device that assigns a value to
FB label name Input variable  an input variable

v

FB_TIMER (Setting value 1 second: = X0,
Setting value 10 seconds: = X1,
Setting value 100 seconds: = X2,
Start: = X3, Stop: = X4, In operation: = Y70,
Timer up 1: = Y71, Timer up2: = Y72);

11

Output variable  Device that assigns a value to an output variable

The output of the FB can be obtained by specifying the output variable name with a 'period (.)'

suffixed to the FB name.
Enter an instruction to obtain the output after performing the FB call.

Y70: = FB_TIMER. In operation;
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3.1.2

Creating input and output circuits of FB instances

Create input and output circuits of the FB instance pasted to a sequence program.

X0 conveyor_07_1
C oM B:FB_EN FB_ENOE
1
— | Bi sensor 01 FB OKEB
[Ke Fwi courter o_conveyorB Ayl
o_buzzerB {71

T

Input circuit

T

QOutput circuit

Operating procedure

1. Select [Compile] = [Build].
The Confirm Build Method screen is displayed.

Confirm Build Method 3
A\
.

There is a program that has not been compiled.
Flease choose one of the Following actions.

- Just converts the program in the active window,
- Does nok compile,
" Execute compile after conversion

- Compiles the entire project,
- The compile process may take several minutes to complete,

=1

Cancel |

2. Select "Convert the selected program", and click the button.

The ladder block is converted, and lines are connected to the input labels and output labels of the
FB instance.

coreyor_01_1

B:FB_EN

Bi_sensor_01

Wii_counter

FB_ENOEB

FB_OKEB

o_conveyar B

o_buzzerB

3.1.2 Creating input and output circuits of FB instances




3.1 Creating Sequence Programs with FBs

3. Enter elements to the input circuit.

Enter elements in the same manner as creating normal ladder programs. Create a program
meeting data type of input variable.

<Bit type>
corveyar_01_1
B:FB_EM FE_ENO:E
Enter Symbol B OKE
CE s ot | vob | o
Whi_counter o_conveyorB
o_huzzerBE
] cormveyor_01_1
It B:FE_EM FE_EMNCE
B:i_sensor_01 FE_CQkE
Wi_counter o_conveyor.B
o_huzzerB

If the data type of input variable is not a bit type, enter the device directly on the Enter Symbol

screen.

<Other than bit type>

>0 cornveyar_01_1
—l B:FE_EM FB_EMC:B
1
— | B:i sensor 01 FE OK:EB
W _counter o_conveyor B
Enter Symbol gl
=] |2 ||l Edt | Hep ||

4. Enter elements to the output circuit in the same manner as the input circuit.

Edit the program other than FBs as necessary. After finishing the editing, convert/compile the
program.
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Point

® Number of contacts that can be created in input circuit and output circuit

By setting "Display Connection of Ladder Diagram", the number of contacts occupied in input circuit or output circuit of
an FB instance is determined as below.

LN 0 D [ G Tl e Number of contacts in input circuit | Number of contacts in output circuit
contacts
9 contacts 3 contacts 2 contacts + 1 coil
11 contacts 4 contacts 3 contacts + 1 coil
13 contacts 5 contacts 4 contacts + 1 coil
17 contacts 7 contacts 6 contacts + 1 coil
21 contacts 9 contacts 8 contacts + 1 coil

Instructions that exceed the number of occupied contacts cannot be entered. When instructions cannot be placed by
changing the number of displayed contacts, the ladder block is not displayed properly.

For the setting of the number of displayed contacts, refer to the following manual.

==~ GX Works2 Version 1 Operating Manual (Simple Project)

©® Comment

A comment can be entered on a program.

I_ Statement

( Conveyor operation start after 3-second measurement)

Note

FE_EMCY A1 O_COWEYOT
{44 I | | |
FBisru [1-second Conveyor

Device comment

[INCP tirmerT
3-second
measure
rment(sta
)

((Ccmveyur operation start >

counter_end corrveyor_end
(== timerl  Ka —F 14 OOy )
I-second Loading Conveyor Conveyor
measure complets driving
ment{sta d ended Label
W comment
There are four types of comments as below.
Type Description Reference

Device comment

Enter the function of the device.

GX Works2 Version 1 Operating
Manual (Common)

Label comment

Enter the function of the label.

Statement

Enter the function of the ladder block.

Note

Enter the function of the output instruction.

GX Works2 Version 1 Operating
Manual (Simple Project)

® Checking duplicated coils in the ladder programs
When the same devices are used in the source ladder program and the target FB, even if "Check duplicated coil" is
selected under "Program Editor" = "Ladder/SFC" = "Enter ladder" in the option setting, the duplicated coils are not
detected. Check the duplicated coils in the source ladder program and the target FB by the Cross reference function.
The duplicated coils can be checked by clearing the item for "Program Check" under [Tool] = [Options] = "Compile" =

"Basic Setting".

@® When using labels in a sequence program

When using labels in a sequence program, refer to the following manual.

==~ GX Works2 Version 1 Operating Manual (Simple Project)

3-8 3.1.2 Creating input and output circuits of FB instances
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B Considerations for using FBs 1
1) A single FB can be pasted to a single ladder block. 5
The output of an FB instance cannot be directly connect to the input of another FB instance. ng
When connecting FBs each other, use a coil to initially receive the output of a single FB, and then Egé
connect the contact of the coil to the input of the other FB. 55%
] FB_DEC_1 2
(18— | BN PLUS2w ([ D200 ]
[o100 HwpLust OUTTE oo }
10 FE_ADD_1 25({)
(4 } BN OUTIE Y ) 258
x59
Oounm
M= i} D1 Bz ouT2B ——— Moy D0 o1 1 3
[o100 Ky PLUST PLUSZWY (D200 ] >
2
(@]
(= D200 kaga ] {70 ) Z
Lw
2) Wrapping lines cannot be created in the input and output circuits. ‘;Dé
Insert a coil to receive the output and use the contact of the coil as the target instruction condition. 3=
=0 DEC_1 4
— | E:INT MINUS Sy [ D200 ] >
o
ZO
[D100 v mIMUST OUTLE K0 = gg
ZLL
022
H<O [TOP  HID K0 K100 K1 i :zz§8
=0a
)
0 DEC 1 Eﬁ
— | BN MINUS3 Yy [[D200 ] o
[D100 Jw MiNUST OUT1 B {(wo )
10 6
} [ToOP  HI0 K0 K100 K1 1 o2
4
|2t
3) Parallel connections cannot be created in the input or output circuit. An error occurs when E?,g
the program is converted. éég
822
0 FEO0T exe
} “ B BIMNCO1T oUTOT > 7l 3
B BIMNOZ QUTOZ R
4) The data type of the input or output circuit of the FB instance, and the data type of the =
contact/coil/application instruction to be connected must be the same. z
Using different data types at the connection causes an error at compilation. ii(
5) If the instance is not registered on the label setting screen when utilizing the FB to the |
ladder program, the information of FB name change and FB deletion are not applied to the
label setting and the program.
In this case, delete the FB instance in the program manually, and utilize the FBs again.
i
=]
z

3.1.2 Creating input and output circuits of FB instances 3-9



3 USING FUNCTION BLOCKS

6) When the label setting of FB is changed, compile the program or all programs.

The change of input/output label is applied to the utilization destination ladder program at
compilation. Note that the change is not applied when the FB instance is not registered in the
global label setting or local label setting.

7)

<Example of FB (before changing label setting)>

Y10 ADD_1_1
— | BiINT oUTIB {10 y
= oo o1 —Bmz OUT2B —— MoV DO D11 I
[D100 RwwPLUST PLUSZW [ D200 ]
<Label setting of FB>
Class Label Mame i Diata Tupe
o == = =< > Switch input label sequence
3 WAR_INFU - [FLUST word[Signed]
4 [VAR_OUTPUT ~[ouT2 Bi <+—Delete output label OUT1
5 _WaR OUTPUT ~ |PLLSZ ‘wiord[Signed]
6CvsR OUTPUT ~ [FLUS3 wiord[Sined] <+—Add output label PLUS3
Execute compilation
<Example of FB (after changing label setting)>
ADD_1_1
= oo D1 "Bz ouTZB — MOV DO D11 L
¥10
— | B:IN1 PLUSZN [ D200 ]
[D100 RwwPLUST PLUS3 WY

Function blocks using inline structured text programs cannot be used in programs other
than Ladder Diagram.

3.1.2 Creating input and output circuits of FB instances
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3.1.3 Aligning sequence program and FB program

An alignment of a sequence program and an FB program allows a sequence program to be edited

while checking the FB program.

Operating procedure

1. Move the cursor to the FB instance.

[EE MELSOFT Series GX Works2 ...strator\Desktop\tmp-0907\Project-F\06\001-1.gxw - [[PRG]Write MAIN (36)Step *]

i propct Edt Endfepace Comple Wew Orine Debug Disgnostes ool indow bep

FBis ru
nning

Operatio
n switch

x1 .
B:i_sensor_01

Sensor Conveyor

L — L1 Wi_counter
Number o

f boxes
tobelo
aded

Buzzer

NBAle )z iO8 B T e | BRERER | 8 & R R T MR A s ) S o s e B e
OB HEB T i QR RN S LS AR BN LS @S RRIR R 0
™ i = x| 8y L Local Lobel Setting AN [PRG) | o] [FEIirte conveyor_O1(MATH.conv... |
X0 conveypr 0§ _1 4
¢ 0t B:FB_EN FB_ENO:B——[MOV K& DO =

o_conveyorB ————————————————(Y0

o_buzzerB——————————————————(¥1

)

[END

e e S\ e
\

(15/365tep) M3

Move the cursor to the FB instance.

2. Select [View] = [Tile FB Horizontally].
The sequence program and the FB program are displayed horizontally.

[EE MELSOFT Series GX Works2 .. strator\Desktop\tmp-0907\Project-E\06\001-1. gxw.
i project Edk EindfReplace Comple Mew Online Debug Diagnostics Tool Window Help

NBRAe » ] 6 B [T o o BT B ) W W R R AR B L B B e e OB L e )

[BEIE)

B el T e I I o IR e TR e

18] [PRG]irit MATN (36)5tep * | e FunctionFB Label Setting conveyor.., | '8 Locall

% [PRG]Write MAIN (36)Step *

0 conveybr_01_1
( 0) 4t B:FB_EN

Operatio
n switch

FB_ENO:B [———[MOV K6

FB is ru
nning

B:i_sensor_01
Sensor Conveyor|

Number o Buzzer
fhovoc

1 [FBIWrite conveyor_01(MAIN.conveyor_01_1) (85)Step *
FB_ENO [o_conveyor

o_conveyor:B ——m8M (Y0

Do Wii_counter o_buzzer:B | —————————————{(¥1

- [3x]

DO 1

{ o_buzzer
FBis ru | Gonveyor Buzzer
lcounter_end
Loading
complete
d
FB_ENO  SM412 o_conveyor
28 [INCP timerl
T L
FBis ru Conveyor 3-second
I g o oo o s o) W
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Point

@ Other display methods
An FB program can also be displayed by moving the cursor to the FB instance and performing any of the following
operations.
. + [ +
. + + double-click

3.14 Converting/compiling all sequence programs

Convert/compile all sequence programs to be executed on a programmable controller CPU.

Operating procedure

1. Select [Compile] = [Rebuild All] ( & ).

The following message is displayed.
Clear the check box if the duplicated coil check, ladder program check, and consistency (pairing)
check are not performed after the compilation.

MELSOFT Series GX Works2

Caution

1 '\ When executing Rebuld A, automaticaly sssigned devices wil be
te-evaluated and devices may changs. In that case, values From the previous
proaram wil remain in the previously assigned devices.
For safety, ensurs that device assignments match by dlearing all device
memary, latched data, and file registers.

¥ Check for duplicated coils, perform consistency (pair) check,
and other ladder checks after Rebuild Allis complete.

Are yau sure you wank to Rebuid A7

2. Click the button after reading and understanding the considerations
described on the message.

All programs are converted/compiled and the result is displayed on the Output window.
By double-clicking the result (errors/warnings only), the corresponding error location in the
program is displayed.

[FE MELSOFT Series GX Works2 ...strator\Desktop\tmp-0907\Project-E\06\001-1.gxw - [[FB]Write conveyor_01(MAIN.conveyor_01_1) (85)Step *]

i Project Edt FEindfReplace Comple View Online Debug [Diagnostics Tool Window Help -8 X
NBRLe © 08 B 70 o | SRER R = = 5 R 5 M AR e ) B 0 i e 8 ) e
el Bl S e @i B At O e B Ko S e e e ) 0 b GBI SIS RRUR RIB o0 =R B
: rovigaton 52X aw & = ] -
Project FE_£10 [o_conveyor A
19—t ron o_buzzer
B is
nning
lcounter_end
S
Loading
complete
d
FB_ENO  SMA12 o_conveyor
28— ——t F {INCP  timert
FBis 3-second
nning neasure
ent(sta
counter_end conveyor_enc
(35 [>= timerl K3 T—F W o_conveyor
3-second Loading Conveyor
measure complete driving
ment(sta d ended
m
i_sensor_01 FB_ENO counter_enc
Project Lsensor . -
& i I [oECP | couner
L. useribrary Senso FBistu Loading Number o
mning  complete fboxes
14 connection pestination d tobe lo
aded
: output 7 x
Rebuid Al
o Resul
eror
3 Eror A Program conpe ‘conveyor O1conveyor_01_1) conpie Fled cosos
English Simple. QOEUDH Host Station (14/855tep) ML
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Point/’
® When a program is compiled with [Compile] o
Since only programs that are not compiled are subjected to compilation, time required for compilation can be reduced. |z
For considerations of compilation, refer to the following manual. %,%Q
==~ GX Works2 Version 1 Operating Manual (Simple Project) ﬁ%S
@ Program size after compilation 32a
When compilation is executed, the FB is applied to a program as an internal processing of a sequence program,
resulting in increase of the program size. 2
The program size can be checked on the Memory Capacity Calculation Result screen.
oz
H———C o — =l
» L7, RELEERRRREEE o §(2)8
FB H———1 K oZa
—J F 3
HF————1*". 1 — t 4
: .'... — H >
00 b... _| |_ ( )_ g
H———o K 9
. ‘e, H— H 20
* ‘e _| [ ]_ %é
Apply the FB to the program . —— H %
as an internal processing H 4
p4
o
B Calculating memory size (QCPU(Q mode)/LCPU) 2
2z
. . -, 9
Data size required for writing a program to a programmable controller CPU can be checked on the ;Eé
Memory Capacity Calculation Result screen. Excess of the capacity when writing a program to a 28z
programmable controller CPU can be prevented by checking the memory size. 5
Operating procedure
1. Select [Tool] = [Confirm Memory Size]. E%
The Confirm Memory Size screen is displayed. ‘ég
23
Confirm Memory Size g| 6
g
=oAL = e R P o arn MermoryiDevice Memory Memary Card Type | J %O
9
2 m
248
_‘_DE Edit Data Parameter+Program Select Al |Cance| &l Selections oo —
9=0
Module Mame/Data MName Title Target | Detail Last Change 8§%
- i o1 i
= '_j Symbalic Information
}iﬁ Symbolic Information A

-4 PLC Data
File list - %z ProgramiPragram Fils)
lie fis 20 ATy 2011{09(07 15:43:33

- Z%Parameter
: B PLCjMetwork/Remate Password)Switch Setting 2011/09/07 15:43:38 x
- Global Device Comment L] %
1} COMMEMNT ] Detail I 2011/09/07 15:43:38 B-J
o
<
MNecessary Settingl Mo Setking ) Already Set ) Set if it is needed( ! Already Set ) I

Execute | Close

x
w
=]
z
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2. Set the items on the screen.

Item Description

Set the memory whose size is to be calculated, and memory card type.

Target Memorv/Memory Card For details of the memory card application, refer to the following manuals.

T ge ry y =5~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)

P ==~ MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and

Inspection)

File list -

| Target Select data whose size is to be calculated.

3. Click the button.

The Memory Capacity Calculation Result screen is displayed.

<For online calculation>

Calculation Result

Memory C

Memory Capacity Information

Target Memory Display Option
Program Memory/Device Memory Display Unit & Byte

OFfline

" Step i

L]

Taraet Target File_ | File Size

Size:

Lise Yolurne:
Program MAIN 2672
Parameter o

Symbuolic Information 4774
System File

Calculation
Total Actual Size

result section Available Size
Drive Capadity

8104
4057896
4096000

Explanation of Graph

-

I write Data I System File 1 available Sze BEEE  Use Yolume

E3

S

Detail

CPL Serial Mo, © H1127A000000000

Mates

- Awvailable size shows the size after writing selected file(s).

- Please do not exceed the number of maximum files,

- IF PLEC write Fails though enough available memory exists,
please execute "Arrange PLC Memory",

Refresh

Clase

Target section

Sum total section

Memory status
graph section

The offline calculation and online calculation can be switched.
For details of the Memory Capacity Calculation Result screen, refer to the following manual.

==~ GX Works2 Version 1 Operating Manual (Common)

3.1.4 Converting/compiling all sequence programs



3.1 Creating Sequence Programs with FBs

B Calculating memory size (FXCPU)

Display sizes and capacities of program and symbolic information calculated offline.
Displayed values are values when the program and parameters are written to a programmable
controller CPU.

Operating procedure

* Select [Tool] = [Confirm Memory Size].

The Confirm Memory Size screen is displayed. For details, refer to the following manual.
(=5~ GX Works2 Version 1 Operating Manual (Common)

Confirm Memory Size(Offline) @

Skatus Compiled

Prograrm Size ’—66 Skeps

Program Capacity ’W Steps  *PLC parameter setting
Error Information Mone

Iv Confirm Symbolic Infarmation

Memary Type |Mem0ry Cassette (FX3U-FLROM-64/64L) j

Symbolic Information Size 2880  Bytes
Symbolic Information Capacity 124000  Bytes

Error Information Mone

*Ta increase the symbolic information capacity, use a large capacity memary bype
or decrease the setting in PLC parameter For memory capacity.

*Pragram data and symbalic memary information will be writken to the same memory
device,
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3.1.5 Writing sequence programs to programmable controller
CPU

Write created data to a programmable controller CPU or a memory card.
Before writing data, set a communication route of a personal computer and programmable controller

CPU with the connection destination setting. In addition, set the programmable controller CPU to the
STOP status.

For details of connection destination setting, refer to the following manual.
[~ GX Works2 Version 1 Operating Manual (Common)

Operating procedure

1. Select [Online] = [Write to PLC] ( =1 ).
The Online Data Operation screen is displayed.

Online Data Operation

Connection Channel List
’7| Serial Port PLC Module Connection{LISE) System Image. .. | ‘
g ’m " Read « Write " Metify " Delete

¥ FLC Module |' Inteligent Function Module IExecution Target Datal Mo [ Yes )
Title |

E Edit Data Paramneter+Prograrn | Select all |Cagce| all Selectionsl ko

v Display Sige
Target | Detail Last Change Target Memory Size ~

Module MameData Marme Title

; -Eﬂ]_B Symbolic Information
[ Eﬁ Symbolic Information
=™ PLC Data
|- % Program{Program File)

< gl I
|- & Parameter
- ? PLC{MetworkiRemote Password/Switch Setting
=™ Local Device Comment

o Uk MATN

Program Memary/D...

Program Memary/D. ..

Dt I

2011/09/07 16:32:51

2011/09/07 16:32:50

Detail | 2011/08(07 16:32:51 m

gogogdogy o

- = Device Memary Detail] “
F— ot
Mecessary Settingl Mo Setbing [ Already Set 3 Set if it is neededi Fo Setbing | Already Set )
‘Writing Size Free Volume Use Yolurme
0Bytes | 4,088,576 7,324Bytes Refresh |
Related Functions << | Execute Close |

P B 65 v #

Remate Set Clock PLC User Data ‘Write Title Format PLC  Clear PLC Memary
Operation

d

Arrange PLC
Memary Memary
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2. Select the target data.

Symbolic information must be selected. If symbolic information is not written, inconsistency may
occur between the data on the project and the data written to the programmable controller CPU.

Madule Mame/Data Mame Title Target | Detail Last Change Target Memaory Size
—- HE001-1
=1 Symbolic Infarmation Program Memary ...
=i Symbalic Infarmation v
—['"}PLC Daka Program Memary(D.. .
- % Program({Program File) v
Hﬂ MAIN v 2011{09)07 16:32:51 Uncompil=d
- &% Parameter v
P PLC/Metwork/Remote Password)Switch Setting v 2011709007 16:32:50 G52 Bytes
-1y Local Device Comment
| }MRIN Dietail | 20110907 16:32:51
-1 Device Memory Detail
'

3. Click the button.

Point

@ Writing target for symbolic information
When symbolic information is selected, the memory size for the symbolic information is required.
For QCPU(Q mode)/LCPU, the writing target for symbolic information can be changed to standard ROM or memory
card (other than program memory or device memory), resulting that the capacity of program memory can be reserved.

@ Default writing target for symbolic information
The default writing target for symbolic information can be set for each project.
Select [Tool] = [Options] = "Symbolic Information", and select a writing target from "Setting for Writing of Symbolic
Information to PLC".

Setting For Writing Symbolic Information to PLC

High Speed Made -

Setting For Save Destination of Symbolic Information ko PLC

|Pr0gram IMemary/Device Memary ﬂ

Program Memory Device Memary
Memary Card (SRAM)
Memory Card (ATA,

@® FXCPU

» Symbolic information can be read from/write to a programmable controller CPU in a project of FX3U/FX3UC version
3.00 or later only.

* When a memory cassette to which the symbolic information has been written is used on an FXCPU other than FX3u/
FX3uc version 3.00 or later, the memory cassette can be used, however, the symbolic information cannot be read
from the memory cassette. When the symbolic information is written to a memory cassette on an FXCPU other than
FX3uU/FX3uc version 3.00 or later, the symbolic information may be corrupted.
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B Symbolic information

The symbolic information is data that store the program configuration such as labels and FBs.

To restore these data included in the symbolic information when reading a program from the
programmable controller CPU, write/read the symbolic information to/from the programmable controller
CPU.

Data such as labels and FBs included in the symbolic information cannot be restored if only sequence
programs are read.

The following table shows the program data included in the symbolic information.

Item Included data
Global labels
POU
Symbolic Programs
information Local labels
FBs
Structures

3-18
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3.2 Checking Operations of Sequence Programs

3.2 Checking Operations of Sequence Programs
[T
o
Execute the monitoring function to check the operation of the programs written to the programmable Egm
controller CPU. 255
. wzo
FB programs can also be monitored. 32z
Operating procedure
* Select [Online] = [Monitor] = [Start Monitoring] ( ™ ).
The monitoring starts. 28,
Double-click the FB instance to monitor the FB program. Egé
0139
owm
% [PRG]R Write Monitor Executing MAIN 71 Step
w0 convedor_01_1 3
Lo BFE_EN =
Operatio
n switch 5
=
=1 %
i B =}
52
Sensor Conveyar (Do
Z
3
om
—[Dﬂ_ W\i counter o_buzzerB — e e UL
Mumber o Buzzer 4
f boxes =
tobe lo [e)
aded s
2
i_ counteri <z
oo o=
Murnber Zéw
fboxes (DZK
tobelo <=0
aded 559
=wm
FE_OK:E
Eé:lrmal B 5
(2]
oW
o
O<
; . Z
Double-click the FB instance. [
-
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3 USING FUNCTION BLOCKS

Point

@ Change Instance (Function Block) screen
If monitoring is started on an FB program when FBs are used at multiple locations in a sequence program, the Change
Instance (Function Block) screen is displayed. Select an instance.
The screen can also be displayed by activating the FB program's work window and selecting [Online] = [Monitor] =
[Change Instance (Function Block)].

Change Instance(Function Block)

FE Instance List

MAIN, corveyor 01 1
MAIN, conveyor_01_2
MAIN, conveyor_01_3
MAIN, conveyor_01_4
MAIN, conveyor_01_5

Clear | OF I Cancel |

@ Ladder editing mode with option setting
When "Use the Switching Ladder Edit Mode (Read, Write, Monitor, Monitor (Write))" is selected in the option setting,
the ladder programs cannot be edited when Start Monitoring is executed. Execute 'monitor (write mode)' to edit the
programs in the monitoring status.
=~ GX Works2 Version 1 Operating Manual (Simple Project)




OVERVIEW OF
FUNCTION
BLOCKS

4 MANAGING AND EDITING
FUNCTION BLOCKS

This chapter explains how to manage and edit FBs.
For the basic operations and screen details of GX Works2, refer to the following manual.
(=5~ GX Works2 Version 1 Operating Manual (Common)
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4 MANAGING AND EDITING FUNCTION BLOCKS

4.1 Reading FB Programs from Programmable Controller CPU

Read FB programs from a programmable controller CPU. When reading FB programs, read symbolic
information with a project with labels using the Read from PLC function.

Before reading data, set a communication route of a personal computer and programmable controller
CPU with the connection destination setting. For details of connection destination setting, refer to the
following manual.

(=5~ GX Works2 Version 1 Operating Manual (Common)
Operating procedure

1. Select [Online] = [Read from PLC].
The Online Data Operation screen is displayed.

2. Select "Symbolic Information".

Module Marme/Data Mame Title/Praoject Mame Target | Detail Last Change Target Mermary Size
— | Q100UDEHCPL
- '_j Symbalic Information Program Memary, .,
ﬁﬂ @ WorksZ2(Simple Project) 201109708 12:05:46 4708 Bytes

— [ IFLC Data ' Program Memary...
-\ &% Parameter

B PLC NebworkiRemote PasswordfSwite. ..
= _@ Device Memary
@ Device Data

3. Click the button.

201109/08 12:05:46 652 Bytes

Dekail |

aogond

Point/’

® FXCPU
For FXCPU projects with labels, created project data can be read from FX3U/FX3uc version 3.00 or later only.




4.2 Reusing FBs from Library (Project)

1
4.2 Reusing FBs from Library (Project)
<}
This section explains how to reuse the created FBs in another project. ng
The created FB programs can be used as program assets in multiple projects by using the project Egé
files created in Simple project (with labels) as FB library. 552
2

421 Library (project) reusing procedure

The following shows the procedure for reusing the FBs in the created library (project) to other project.

CREATING
FUNCTION
BLOCKS

Operating procedure

w

1. Creating a library (project).

z
[©)
3
Procedure Reference z
Create a Simple project (with labels). B(Q
Name and save the project GX Works2 Version 1 28
project. Operating Manual (Common) Sa
Close the project. 4

=z
L o8
22
. . . or
2. Exporting FBs to a library (project). 50
<=0
Z':O
Procedure Reference % Q=
. . GX Works2 Version 1
Open the project that contains FBs to be reused. Operating Manual (Common) 5
Export FBs to the library (project). Section 4.2.2
s i
[T
O]
P4
. . . 2
3. Acquiring FBs from the library (project).

FUNCTION BLOCKS Q)|| LIBRARIES

Procedure Reference
. : GX Works2 Version 1 (ZD
Open the project to which FBs are to be used. Operating Manual (Common) g
Acquire the FBs from the library (project). Section 4.2.3 5@
i
2%
ow
x
a
z
L
o
o
<
x
(AN}
o)
z

4.2.1 Library (project) reusing procedure 4-3



4 MANAGING AND EDITING FUNCTION BLOCKS

4.2.2 Exporting FBs to other project

Export the FBs which are created in the project being edited to other project using the Export FB to
Library (Project) screen. Global labels and structures can be exported at the same time.
An FB whose PLC type is different from that of the project being edited can be exported.

However, FBs created with QCPU(Q mode)/LCPU project cannot be exported to FXCPU project, and
vice versa.

Operating procedure

1. Select [Project] = [Library] = [Export FB to Library (Project)]
The Export FB to Library (Project) screen is displayed.

Export FB to Library (Project) E'

Select FE ko export,

FB Selection

—FEB List:

& oy Y

%%E Global Label

[ Globalt
=-[ET POU

=) FE Pool

i FE_LD1

e FE_LD2

Dl FE_STI

Structure

o ;
Dependent Element Selectioni s Select FE and structure used in FE local label and
2 & global label which selected in FE list,

Select the library {project) of output destination.

Library {Project) Selection

Library (Project) Selection:

Project:

| Browse, ., |

Explanation:

Ok I Cancel

4.2.2 Exporting FBs to other project



4.2 Reusing FBs from Library (Project)

2. Select FBs, global labels, and structures to be exported to the target project from 1
the FB List.
w
Click the Dependert Element Selection(a) | button to export the FBs or structures in the selected FBs at the 22
w
same time. SR
rxoo
259
FB Selection OLm
FE List:
= DOGLIDH_FEs 2

- Global Label

Globall
=@ POU

= FE Paal
oz
FE_LD2 Z0up
e FB_ST1 255

=-CES Stucture EZO
6% sTR_O1 S2a
[JA% sTR_02

w

* Select FB and struckure used in FE local label and
global label which selected in FE list,

Dependent Element Selectionta)

USING FUNCTION

N | BLOCKS

3. Clickthe &owe.. |button to select the export target project.

=z
a2
20
i QK op
4. Click the button. e,
The selected FBs, global labels, and structures are exported to the target project. SE9
=0a
Point/’ 5
® Block password
An FB with a block password cannot be exported. Unlock the block password of the project being edited before export
the FB.
The block password of FB is unset to the export target project. t
@ Considerations for "Indexing Setting for ZR Device" 2
FBs cannot be exported when the device set for "Indexing Setting for ZR Device" on the <<Device>> tab of PLC 3

parameter is different between the target project and the project being edited.

Set the same setting for "Indexing Setting for ZR Device" before exporting FBs.

When an FB with the different start number of index register is exported, check the program using the index setting
because the operation of the index setting may be changed.

® When the data name of output target data is overlapped
When the data name of each export target FB, global label, or structure is overlapped, the existing data in the target
project is overwritten and deleted.
In this case, change the data name before exporting the data.

FUNCTION BLOCKS Q)|| LIBRARIES

PROGRAM
EXAMPLES USING

>

= || APPENDIX

INDEX

4.2.2 Exporting FBs to other project 4-5



4 MANAGING AND EDITING FUNCTION BLOCKS

4.2.3 Importing FBs from other project

Import the FBs which are created in other project to the project being edited using the Import Library to

Project screen. The global labels and the structures can be imported at the same time.

An FB whose PLC type is different from that of the project being edited can be imported.

However, FBs created with QCPU(Q mode)/LCPU project cannot be imported to FXCPU project, and
vice versa.

Operating procedure

1. Select [Project] = [Library] = [Install].
The Import Library to Project screen is displayed.

Import Library to Project El
Select a library ko install,
Library Selection
Library List:
| =]
Explanation:
Reefresh FE List
Select FB to install.
FB Selection
FE List:

2. Select "Select Library (Project)" from the "Library List" combo box.

3. Clickthe &owse.. |button, and select the other project.

4. Click the rsfreshrelist | button.

When the other project is modified, click the EsfreshFeList | button and update "FB List".

4-6 4.2.3 Importing FBs from other project



4.2 Reusing FBs from Library (Project)

5. Select FBs, global labels, and structures to be imported to the editing project from 1
the FB List.
Click the Dependert Element Selection(a) | button to import the FBs or structures in the selected FBs at the 22
w
same time. SR
rxoo
: 259
FB Selection OLm
FE List:
= DOSLIDH_FB 2

- Global Label

Globalt

oz
FB_LDZ Z0Qy¢,
i FB_ST1 255
=-JES Structure EZO
I8 sTR_01 Sm

[JA% sTR_02

Dependent Element Selection(a) *53.'23t|§§efaiiitﬁ”siﬁiﬁfeﬁdég F locallahel and z

=

(@]

5
. (I8 7))
6. Click the button. 0%
. . . . =0
The imported FBs, global labels, and structures are displayed on the project view. 24
For utilizing FBs, refer to Chapter 3. A

Point

@ Considerations of "Indexing Setting for ZR Device"
FBs cannot be imported when the device set for "Indexing Setting for ZR Device" on the <<Device>> tab of PLC
parameter is different between the source project and the project being edited.
Set the same setting for "Indexing Setting for ZR Device", and import FBs.
When an FB with the different start number of index register is imported, check the program using the index setting
because the operation of the index setting may be changed.

® When the data name of import source data is overlapped
When the data name of each import source FB, global label, or structure is overlapped, the existing data in the target
project is overwritten and deleted.
In this case, change the data name before importing the data.

z
)
=
(@]
Z
=)
[T
[©)
Z
E
a
o

[m]
b4
<C
o
Z(/)
O=x
<=0
Z5o
Som
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4 MANAGING AND EDITING FUNCTION BLOCKS

B Setting the conversion method for inapplicable instructions

Set the conversion method when the FBs to be added contain instructions or devices which are not
applicable to the target project.

Operating procedure

7. Click the Gonversion Hethod Setting... | button on the Install screen.

X

Conversion Method Setting

Conversion Method of Invalid Instructions and Devices

Explanation

Select conversion method when unavailable

instructions or devices in the editing project exist in acquired ladder,

Mok convert: Abnormal instruction will not be converted and discarded,
Convert to line statement: Abnormal instruction will be converted to line
statement.

Convert bo abnormal instruction code: Abnormal instruction will be corverted to
abnarmal instruction code,

Default | OF | Cancel

2. Set the item on the screen.

Item Description

Conversion Method of Invalid Instructions

. Select the conversion method for the inapplicable instruction.
and Devices

3. Click the button.

The screen returns to the Install screen.

4-8 4.2.3 Importing FBs from other project



4.3 Copying FBs from Project

4.3 Copying FBs from Project

FBs can be reused by starting another GX Works2, and copying and pasting the FBs from the source
project to the target project.
This section explains how to reuse FBs in an existing project.

Operating procedure

1. Open the source project.

2. Start another GX Works2, and open the target project.

If the programmable controller types differ between the two projects, match the programmable
controller type. A programmable controller type can be changed by selecting [Project] = [Change
PLC Typel.

3. Move the FB data in the source project to "FB_Pool" in the target project with the
drag-and-drop operation.

| Source project | | Target project |

[EF MELSOFT Series GX Works2 (Unset Project) - [[PRG]Write MAIN (1)Step *]

[BF MELSOFT Series GX Works2 ...strator\Desktop\tmp-0907\Project-E\O6\001 -

¢ project Edt FEndReplacs  Compile Wew Onlme Debug Disgnostics Tool  Wind { Project Edt FEindReplace  Comple Yew Online Debug  Diegnostics ool  Wind

NDBAle -4 | B B | = i & NEAle -L i E | SR BB = i B

2 = (=8 B - e @i i R L s el 2 [ ) a2 i Bl e e 2 L 3s

i Navigation * X L Local Label Setting MAIN [PRG] | ] [PRGwirite MAIN 3631 : Navigation & x i Local Label Setting MAIN [FRG)- 4] [PRGIWrite M
Project

[l EENRRNC  WEIN 1 ct S 2 A Lo

+/ (5 Parameter
=3 Intelligent Function Modulp
1

Global Device Commeng

Parameter

Ry Inteligent Function Madule

=1 () Global Label
& clobalt
A Frooram
gl Label
& FB_Pool
B SRS d Data Types
FE_EMNC o_conveyar 15 Local Device Comment
PTOr (23 b i+ () Device Memory
5 Local Label Device Initial Value
{3 Structured Data Types
{55 Local Device Comment counter_end
) () Device Memory I —
Device Initisl Valug ! !
Project
O Ga s Ga 2 Mo

+ Parameter

=3 Intelligent Function Module

¥ Global Device Comment
+-( Global Label
+| fis Program Setting
- pau

=17 Program

=-{ik} MAIN
[r] Program

The FB data is copied to the project of T PDDILDEE' Label
the sequence program, and displayed on + (G conveyor 0L

. . ructured Data Types
the Project view. {3} Local Device Comment

4] Device Memory
Device Initial Yalue

Point

® When reusing FBs created with GX Developer in GX Works2
Open a project of GX Developer by selecting [Project] = [Open Other Data] = [Open Other Project].
For considerations, refer to (==~ Appendix 3.
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4 MANAGING AND EDITING FUNCTION BLOCKS

44 Changing FB Instance Names

This section explains how to change the FB instance name of an FB pasted to a ladder program.
The global label or local label need to be registered/changed to the same name as the changed FB
instance name.

Operating procedure

1. Move the cursor to the FB instance.

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

)
v conveyor 011 }

i}
it BFE_EN "Sammmmmmnan "FB,QC:BB\
Operatio FB =
n switch nning
“ FB instance name
¥ Bii sensor_01 FB OKE
Sensor MNormal e
nd

2. Select [Edit] = [Edit FB Instance].
The Edit FB Instance Name screen is displayed.

Edit FB Instance Name PS_<|

Cance

+ Change 4l " Change Cnly Selection FB

3. Enter a new FB instance name, and select "Change All" or "Change Only Selection

FB"
Edit FB Instance Name rz|
| conveyor_contral Cancel
+ Change 4l " Change Cnly Selection FB

4. Click the button.

The FB instance name is changed.
When "Change All" is selected, all the FB instances with the same name are changed.
When "Change Only Selection FB" is selected, only the FB instance on the cursor position is

changed.
0 :‘ cornveynr_cantrol \:
1 B:FB EN Y=mm=mmmmann ENOE
Operatio
n switch nning
“ FB instance name after change
—{ } B sensor_ 01 FEB QKB
Sensor Normal &
nd

5. Open the global label or local label setting screen, and register/change the label
name to the same as the new FB instance name.
If the program is compiled without registering/changing the label, a compilation error occurs.

-@Local Label Setting MAIN [P... r [4k] [PRG]ribe MATH (61 )5tep * l
................. I~ - e ey 11 111~ ey o
H 1 [WaR w | convepor_control conveyor_01 Hi
S . == T 1 - cafweyol QT TTTTTTTm T mmmmm e o




4.5 Deleting Unnecessary FB Data from Projects

4.5 Deleting Unnecessary FB Data from Projects

This section explains how to delete FB data from a project.

FB instances and FB instance names registered to the global label or local label may be deleted at the

same time.

Operating procedure

1. Select an FB to be deleted on the Project view.

Project

[ 23 = G 2] &

+ Parameter
=3 Inteligent Function Module
A¥ Global Device Comment
+- (&% Global Labed
+|fig Program Setting
= @y PO
= ':'."' Programn
=1k} MAIN
[8] Program
-@ Local Label

| [g-E6Radl. .
+ 13

=] K
SEASChIrEd DAES Tpes
4 Local Dewice Comment

+ Device Mernory
Device Initial Value

2. Select [Project] = [Object] = [Delete].

A confirmation message for deleting data is displayed.

MELSOFT Series GX Works2

1] E Do you wantk to delete the selected file?
L]

3. Click the button.

A message for selecting the deletion method is displayed.

MELSOFT Series GX Works2

X

! E Do you want to delete the Function block?

IS Delete the function block and the function block
in the impart target program

" Delete only Function black
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4 MANAGING AND EDITING FUNCTION BLOCKS

4. Select the deletion method, and click the button.

The following are the targets to be deleted.

Deletion method Deletion target

» FBdata
» FB instance (including input circuits and output circuits)
» FB instance names registered on the label setting editor

"Delete the function block and the function block
in the import target program"

"Delete only function block" * FBdata




4.6 Protecting FBs

4.6 Protecting FBs
[T
(@]
Setting a block password protects created FB programs and disables browsing program contents. Egm
The following operations are disabled when a block password is set. EGES
Z0O
® Displaying and editing FB programs 3oa
@ Editing FB local labels 2
@ Copying data to other projects
Operating procedure 0z
ZOp
EEX
1. Select [Tool] = [Block Password]. 598
[1 2 |
The Set Block Password screen is displayed. oLa
Set Block Password rz| 3
P4
Set a password ko Function block. 8
(@]
p4
Function Block List: E %)
PO Mame Reqistration Status 06
— S Z5
= Count_Murm 5 unset, [ ]
@Count_Num_DZ Password is unset, oo
=z
a2
22
or
Zn
Password Setting... | Disable Lock... | Delete Password | (&026
252
oK Cancel | ELUEI

2. Selectan FB to be protected, and click the  Password Setting. . | button.

The Change Block Password screen is displayed.

Change Block Password le

USING FB

Change Block Password
Flease enter the password, re-enter the password to confirm, and then click [OK].

Flease enter the password with & ko 32 single-byte characters, numeric
characters, alphabets A-Z, a-z, single space and
MR+, - g e=27@0 ] b, Passwords are case-sensitive,

Password: I

Re-enter Password: I

EXAMPLES USING
> FUNCTION BLOCKS Q) || LIBRARIES

PROGRAM

Ok I Cancel

= || APPENDIX

INDEX




4 MANAGING AND EDITING FUNCTION BLOCKS

3. Enter a password, and click the button.

On the "Registration Status" field of the Set Block Password screen, "Unlocked" is displayed.

Set Block Password |z|

Set a password ko Function block.

Function Block Lisk:

POL Mame | Reqistration Skatus
| Count_Murm Unlacked
|8 Count_Murm_02 Password is unset,

{Password Sething. . | Disable Lock. .. Delete Password |

I
Ok | Cancel |

4. Click the button.

The protection of the FB by the block password becomes effective when the project is saved and
opened once again.
The lock marks are appended to the FB icons on the Project view.

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

- Counk_Mum
g Program |
|-y Count_Hum,_02
wh| Program
¥ Local Label

Struckured Data Types
+-1'"% Local Device Comment

+ Device Mermory
Device Initial value

Point

® Changing block passwords
To change a block password, simply set a new password for the POU to which a block password has already been set.
However, the block password must be unlocked before changing it.




4.6 Protecting FBs

B Unlocking block passwords 1
Unlock the block password. %

Unlock of the block password is valid while the project is being opened. The lock status is restored ng

when the project is opened again. 258

259

OLm

Operating procedure 2

1. Select [Tool] = [Block Password].

2. Select an FB to unlock the block password, and click the DiatleLock.. | button.

The Unlock Block Password screen is displayed.

CREATING
FUNCTION
BLOCKS

Unlock Block Password Pz|

w

Unlock Block Passwaord
Flease enter the password, and then click [OK].

Password: | |

USING FUNCTION

N | BLOCKS

Ok | Cancel

3. Enter a password, and click the button.

b4
[®)
The block password is unlocked, and "Unlocked" is displayed on the "Registration Status" field of %g
the Set Block Password screen. o
022
<Zo
: e
B Deleting block passwords =0z
5
Delete the block password.
Operating procedure
p gp o0
1. Select [Tool] = [Block Password]. 0%
25
2. Select an FB to delete the block password, and click the DslstsFassword | button. 6
The following message is displayed. 02
MELSOFT Application 2 m
248
A Are you sure you wank o delete the password of the specified Function block? % %5
o<z
x>
es [s NI
A
3. Click the button.
The password is deleted. <
&
<<
I
&
=]
z
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4.7 Searching/Replacing FB Instance Names

FB instance names and labels can be searched/replaced.
In this section, the search function is explained as an example.

Operating procedure

1. Select [Find/Replace] = [Find String].
The Find/Replace screen is displayed.

Find/Replace
Dievice I Instruction  String |Open,l’Close Contact I Device Batch I Result I Error Log I

Find In I(EntireProject) LI Browse. ., |
Findstring || o T |

Replace String I LI Al Find |
Replace |
Cption &l Replace |

[~ Match case
™ Match whole word only

Find Direction

' From Top
" Down
O lp

[ Donat search comments in program

™ Consecutive search with enter key

5]

2. Enter an FB instance name to be searched for "Find In", and click the

button or the  AlFind | button.

When the button is clicked, the cursor moves to the corresponding position.

When the All Find | button is clicked, the search result is displayed. By double-clicking the row
in the search result, the cursor jumps to the corresponding character string.

Find/Replace 5]

Device I Instruction I Skring I OpenfClose Contact I Device Batch  Result |Err0r Log I

Find Result:2 Eror Logz0 Find String:"'conwepor_01_1"" Find In:"[Entire Project]"
Target List | Flace | Fozition
conveyor_01_1 001 -24POLUNProgram' ksl Program [14)5kep
conveyor_01_1 0 -25POLUNProgram* AN Local Label Line 1L
< ]| -]
Searching in specified place hag finished.
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The FB Library is a collection of FBs and it is provided as MELSOFT Library.
This chapter explains how to use the FB Library.

For the overview of the FB Library, refer to the following manual.

(=5~ GX Works2 Version 1 Operating Manual (Common)

Note that the FB Library is not supported by FXCPU.
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5 USING FB LIBRARIES

5.1 Installing FB Library

Install the FB Library.
Log onto the personal computer to which the FB Library is to be installed as a user with Administrator
privilege, and install the FB Library.

5.1.1 Obtaining FB Library

For the information on how to acquire FB library, please contact your local Mitsubishi Electric sales
office or representative.

Point

@ Compatible GX Works2 versions
Install an FB library onto a personal computer on which GX Works2 Version 1.12N or a later is installed.
Since compatible GX Works2 versions differ according to FB libraries, contact your local Mitsubishi Electric sales office
or representative for details.

5.1.2 Installing FB Library

Operating procedure

1. Decompress the installer file.

MELSOFT Library Q64AD - InstallShield Wizard E

2. Double-click "setup.exe" in the decompressed
folder.
The installation is executed.
Install the file according to the instructions on the screen.
The FB Library and a reference manual are installed in the
following folder.
* When the installation path of GX Works2 is C:\Program
Files\MELSOFT\GPPW2
C:\Program Files\MELSOFT\GPPW2\MELSOFT\Library e T

‘Welcome o the InstallShield Wizard for
MELSOFT Library QE4AD

The Install hisld Wizard wil install MELSOFT Library
84D on your computer. To continue, click Next

5-2 5.1.1 Obtaining FB Library



5.2 Using FB Libraries

5.2 Using FB Libraries

Import the installed FB libraries to a project.

Operating procedure

1. Select [Project] = [Library] = [Install].
The Install screen is displayed.

2. Select a library from "Library List", and click the

Refresh FE Lisk | button.

"FB List" is updated.

3. Select FBs to be imported from "FB List".

Import Library to Project X

Select 3 library to nstal.

Library Selection

[~ Ubrary Lit

[ -

Project

: e

Explanation:

s roust |

Select F koinstal,

* Select B and 75 local label and
clobel Il which selected i 5 s

e [ select e s e
d e

o
id Far the: o

concel

acquired ladder,

Import Library to Project X

Select a library to install
Library Selection i
= =

Project

[ owss
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5 USING FB LIBRARIES

4. Click the button.

The imported FB library is displayed on the Project view.
For the method for utilizing FBs, refer to Chapter 3.

For the method for using FB libraries and the application of labels,
refer to the FB library reference manual. (== Section 5.3)

Point

@ Editing FB libraries

Navigation

Project

O s Do 2| e

(& Parameter
Inkeligent: Function Module
Global Device Comment

- Global Label

51 i Program Setting

SR ]

=&y Program

() MaI

Program
Local Label

» Since a folder which contains FB library project files is for a system use, do not change the folder name or delete the

folder. If the folder name is changed or the folder is deleted, a system malfunction may occur. In addition, do not
store GX Works2 project files or any other files. For a location to which FB library project files are to be stored, refer

to =5 Section 5.1.2.

* FB libraries (whose name starts with M+/P+) are read-only files. They can be deleted but cannot be edited. To edit a

library, copy or paste FB library data after importing the library.
@ Copying FB libraries

FB library data can be copied or pasted even for projects with different programmable controller types as long as

project types are identical.




5.3 Displaying Reference Manual

5.3

Operating procedure

1. Select an FB from the Project view.

2. Right-click and select [Data Help] from the shortcut

menu.

The reference manual of the selected FB data is displayed.

Point

@ Displaying reference manual from utilized FB

Displaying Reference Manual

Mavigation

Project

B EETENLE W 13

- {3 Parameter

g Inkelligent Function Module

A} clobal Device Comment
- {4 Glnbal Label
-, Program Setting
=% poL

=1 Frogram
=-{8) MaIn

Program
5 Local Label

M+GE4AD_ReadADVal AD conversior|
Tl M+QE4AD_Setiverage Averaging pr
-l M-+QE4AD_SetGaintal Gain setting F

-l M+084AD_Setoffsetval Offset settirl

-l M+084AD_ReadallaDial AD crv dat:

-l M+ QE4AD_RequestSetting Operatin

This section explains how to check the usage of the imported FB library and the application of labels.

Delete

Rename

‘witite ko CSY File...

©pen Uncompiled Data

(B Struckured Data Types
Iy Local Device Comment

Data Help

() Device Memary
i Device Initial ¥alue

ﬁ)| Property...

A reference manual can be displayed from the utilized FB of the FB library on the program.

Select an FB on the project and press the key.
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I 5 USING FB LIBRARIES

5.4 Uninstalling FB Library

This section explains how to uninstall the installed FB Library.

Operating procedure

* Uninstall the FB library from the Windows Control Panel.




6 PROGRAM EXAMPLES
USING FUNCTION
BLOCKS

This chapter explains program examples using FBs.

6.1 System Configuration of Program Examples 6-2
6.2 Processing of Program Examples 6-3
6.3 Creating Program Examples 6-4
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6 PROGRAM EXAMPLES USING FUNCTION BLOCKS

6.1 System Configuration of Program Examples

The following shows an example of system configuration.
This system controls the operations of a conveyor using a CPU module, an input module, and an
output module.

Sensor

%(m )

Control panel
Operation panel

Operation Buzzer

O
(X0) (Y1)

(Y0)
No. Category Model name Description
@ |Base unit Q33B
@ | Power supply module Q62P
® | CPU module Q02UCPU
@ | Input module QX40 Connect to the operation switch (X0) and sensor (X1).
® | Output module QY40P Connect to the conveyor driving relay (Y0) and buzzer (Y1).




6.2 Processing of Program Examples

W Processing of Program Examples
[T
o
When the number of boxes to be conveyed is set, and the operation switch is pressed, the conveyor ng
starts to operate. When conveying the set number of boxes is completed, the conveyor stops. EG%
. . . Z0
Buzzer sound is produced for three seconds when the operation is started and stopped. 3@
( Start ) 2
\ 4
oz
Turn the operation switch (X0) ON. ,%SQ
553
v &2a
The buzzer (Y1) sounds 3
for 3 seconds.
P4
[©)
v 3
zZ
Operation of the conveyor 2o
(Y0) is started. Q5
=0
0w
< Sm
\ 4
The sensor (X1) detects 4
the conveyed boxes. %
oF
v 22
o
Count the number of 02¢
<EO
conveyed boxes. ZEo
<ol
=wm
Has the set NO
number of boxes o
been conveyed? fu
1
25
oo
-

The buzzer (Y1) sounds "

for 3 seconds again. (295

70

=

SaQ

Operation of the conveyor 8%(’2
(Y0) is stopped. xS
A 4 A

( End )

x

a

z

L

o

o

<

>

L

a

z




6 PROGRAM EXAMPLES USING FUNCTION BLOCKS

6.3  Creating Program Examples

This section explains how to set FB local labels, and the examples of FB program and sequence
program using FBs, based on the system configuration and processing aforementioned.

B Setting FB local labels

Set label names, classes, and data types as below.

Class Label name Data type Comment
VAR_INPUT FB_EN Bit Operation switch
VAR_INPUT i_sensor Bit Sensor
VAR_OUTPUT FB_ENO Bit FB is running
VAR_OUTPUT FB_OK Bit Normal end
VAR_OUTPUT 0_conveyor Bit Conveyor
VAR_OUTPUT o_buzzer Bit Buzzer
VAR_INPUT i_counter Word [signed] Number of boxes to be conveyed
VAR counter Word [signed] Remaining number of boxes to be conveyed
VAR counter_end Bit conveying completed
VAR conveyor_end Bit Conveyor driving ended
VAR timer1 Word [signed] 3-second measurement (operation start)
VAR timer2 Word [signed] 3-second measurement (operation stop)

The following is a setting example displayed on the Function/FB Label Setting screen.

‘g5 Function/FB Label Setting c... | % l

Clazz Label Mame [rata Type Constant Comment
1 [VAR_INFUT ~ |[FE_EM Bit Operation switch
2 [MaR_INPUT  |i_szenzar Bit Senzor
3 |MaR_OUTPUT ~ [FE_ENO Bit FB iz running
4 MaR_OUTPUT ~ [FE_OK Bit Mormal end
5 |MaR_OUTPUT  |o_conveyaor Bit Conveyor
E |MaR_OUTPUT  |o_buzzer Bit Buzzer
7 [MaR_INPUT  |i_counter Wwiord[Signed] Mumber of boxes to be loaded
g [vaR | counter Wwiord[Signed] Femaining number of boxes
9 [VaR | counter_end Bit Loading completed
10 [WaR | conveyor_end Bit Conveyor diiving ended
11 [WaR  |timerl Wwiord[Signed] 3-zecond meazurement[start)
12 [WaR  |timer2 Wwiord[Signed] 3-zecond meazurement|stop)




6.3 Creating Program Examples

B FB program example

Create an FB program using labels which have been set. (==~ Chapter 2)

Operation start

[ o

Buzzer

FB_EM counter_end
14

A

Ed)
Operatio Loading
roswitch  complate

{sET FE ENO
FBis
fring

FB EIN ]
it
FBis
rhing

[RsT timerz ]
3second
measue
merit[sto
Fl

{RsT timer 1
F-zecond
measure
ment[sta

]

[MDV i, caunter [y = ]
Humber o Remainin
fbones q number
tobe lo of bone
aded s

<Buzzer sound ¥

FB ENO o comvevor
f -+t

FEis iy Corweyor
rring

counter_end

Loading
complate

Conweypor operation start after 3-second measurement

(4

7

{ n_huzzer
Buzzer

FB EIND SI\‘H‘IE o conveyor
I 11 ¥

]

Counes the number of boxes loaded

[ 102

[ 129)

t {INCP timer ]
FEismi  1-second Conweyar F-second
rring  clock measure
ment[sta
]
<Conveyor operation start >
coupker end conewnr end
== timer1 K3 f £ O_COrrEyon
Fsacond Laading Comvayor [u—
meazure complete drivirig
merit[sta d ended

=z

Conwepor operation stop after 3-second measurement

[ 133

[ 165]

Operation ende

[ 1701

[ FB EMD counter end
I I I ,H' {DECP  courter ]
Sensar FBiz s Loading Remainin
nhing  complete a number
of bowe
B
= courter K 1 { counter_end
Remainin Loading
q number complate
of bawe d

counter end Sh412
i {1 [INCP timerz ]
Loading 1-second Fzecond
somplete slock measure
d merit [sto
el

l[== timer2 K3 1 corveyar end

3-second Comveyor

mEasure driving

merit[sto endead

rl
o
conveyor_end

f FB OK
Conveyor MNormal e
driving nd
endad
[RST  counter end 1
Loading
somplate

{RsT FE_ENO
FE is

nring
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6 PROGRAM EXAMPLES USING FUNCTION BLOCKS

B Sequence program example using FBs

Paste FBs to a sequence program to create the input circuit and output circuit. (=5~ Chapter 3)
In the program example below, the number of boxes to be conveyed is six.

Conveyor

(Y]

[ 3

%0
—tt

K1

B:FE EM
Operatio
n switch

B:i zensor
Senzor

Wi counter
Mumber o
fhoxes

to be lo
aded

conveyor_01_1

FB EMO:E
FBisru
nning

FB OK:E
Mormal g
nd

o_conveyor:B

Convevor|

o_buzzerE
Buzzer

Al )

1 )

{EMD

B Sequence program example for increased number of conveyors

Converting conveyor control functions into components as FBs enables a sequence program to be

easily altered when a conveyor which performs the same control is added.

Additional conveyor

Conveyor




6.3 Creating Program Examples

The additional conveyor operation switch, sensor, conveyor driving relay, and buzzer are to be
assigned X2, X3, Y2, and Y3 respectively.

In the program sample below, the number of boxes to be conveyed with the additional conveyor is 12.

Corwayer
=0 corveyor_01_1
[ 0 f—t——————6FEB EN FE ENO:B
Operatio FBis ru
n switeh fring
51
HFHHEF———"——|Bi_sensr FE_OK B
Sensar Noimal
nd
O L PR | E— |
Number o Corweyer
f bowas
to be lo

aded

o_buzzer B—————————(¥1

Buzzer

~
additional conweyor
K2 conveyor_01_2
[ 36 —t———"——BFB EN FE ENO:B
Operatio FE s ru
n switch fning
3
F F——————"Bi sensar FB OK.B
Fansar Noimal =
nd
k12 Jwi_countar o_convepor: B —————— {2
Number o Carnveyor
f bioses
1o be lo
aded
o_buzeer B————————————— {3
Buzzer
[ 78 {END
\ J
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APPENDIX

Appendix 1

Character Strings that cannot be Used for Label Names and FB Data Names/Instance Names

Character strings used for application function names, common instruction names, special
instruction names, instructions, etc. are called reserved words.
These reserved words cannot be used for label names, FB data names, or FB instance names. If the
character string defined as a reserved word is used, an error occurs during entry or compilation.
The following tables show character strings that cannot be used for FB data names, FB instance

names or label names.

O: Applicable, x: Not applicable

Category

Character string

FB data name/FB
instance name

Label name

Class identifier

VAR, VAR_RETAIN, VAR_ACCESS, VAR_CONSTANT,
VAR_CONSTANT_RETAIN, VAR_INPUT,
VAR_INPUT_RETAIN, VAR_OUTPUT,VAR_OUTPUT RETAIN,
VAR_IN_OUT, VAR_EXTERNAL,
VAR_EXTERNAL_CONSTANT,
VAR_EXTERNAL_CONSTANT_RETAIN,
VAR_EXTERNAL_RETAIN, VAR_GLOBAL,
VAR_GLOBAL_CONSTANT,
VAR_GLOBAL_CONSTANT_RETAIN, VAR_GLOBAL_RETAIN

Data type

BOOL, BYTE, INT, SINT, DINT, LINT, UINT, USINT, UDINT,
ULINT, WORD, DWORD, LWORD, ARRAY, REAL, LREAL,
TIME, STRING, TIMER, COUNTER, RETENTIVETIMER,
POINTER, Bit, Word [Unsigned]/Bit String [16-bit], Double Word
[Unsigned]/Bit String [32-bit], Word [Signed], Double Word
[Signed], FLOAT (Single Precision), FLOAT (Double Precision),
String, Time, Timer, Counter, Retentive Timer, Pointer

Data type hierarchy

ANY, ANY_NUM, ANY_BIT, ANY_REAL, ANY_INT, ANY_DATE

ANY_SIMPLE, ANY16, ANY32

Device name

X,Y,D,M, T,B,C,F,L,P,V,Z,W,|,N, U, J,K, H, E, A SD, SM,
SW, SB, FX, FY, DX, DY, FD, TR, BL, , SG, VD, ZR, 2Z"

Character string recognized
as device (Device name +
Numeral)

Such as X0

ST operator

NOT, MOD

G-

LD, LDN, ST, STN, S, S1, R, R1, AND, ANDN, OR, ORN, XOR,
XORN, ADD, SUB, , MUL, DIV, GT, GE, EQ, NE, LE, LT, JMP,
JMPC, JMPCN, CAL, CALC, CALCN, RET, RETC, RETCN

IL operator

LDI, LDP, LDF, ANI, ANDP, ANDF, ANB, ORI, ORP, ORF, ORB,
MPS, MRD, MPP, INV, MEP, MEF, EGP, EGF, OUT(H), SET,
RST, PLS, PLF, FF, DELTA(P), SFT(P), MC, MCR, STOP,
PAGE, NOP, NOPLF

Application instruction in GX
Works2

Application instructions such as DMOD, PCHK, INC(P)

(==~ MELSEC-Q/L Programming Manual (Common Instructions),
MELSEC-Q/L Structured Programming Manual (Common
Instructions)

SFC instruction

SFCP, SFCPEND, BLOCK, BEND, TRANL, TRANO, TRANA,
TRANC, TRANCA, TRANOA, SEND, TRANOC, TRANOCA,
TRANCO, TRANCOC, STEPN, STEPD, STEPSC, STEPSE,
STEPST, STEPR, STEPC, STEPG, STEPI, STEPID, STEPISC,
STEPISE, STEPIST, STEPIR, TRANJ, TRANOJ, TRANOCJ,
TRANCJ, TRANCOJ, TRANCOCJ

ST code body

RETURN, IF, THEN, ELSE, ELSIF, END_IF, CASE, OF,
END_CASE, FOR, TO, BY, DO, END_FOR, WHILE,
END_WHILE, REPEAT, UNTIL, END_REPEAT, EXIT, TYPE,
END_TYPE, STRUCT, END_STRUCT, RETAIN, VAR_ACCESS,
END_VAR, FUNCTION, END_FUNCTION, FUNCTION_BLOCK,
END_FUNCTION_BLOCK, STEP, INITIAL_STEP, END_STEP,
TRANSITION, END_TRANSITION, FROM, UNTILWHILE

App - 2



Appendix 1 Character Strings that cannot be Used for Label Names and FB Data Names/Instance Names

FB data name/FB

OVERVIEW OF
FUNCTION

CREATING

N)|| BLOCKS

FUNCTION
BLOCKS

w

USING FUNCTION

Category Character string instance name Label name
E:::Zt:ltg]n name in application Function names in application functions such as AND_E, NOT_E O x
Fungtlop block ngme in Function block names in application functions such as CTD, CTU O x
application function
L\, %5 2,52 0," 1, %, ', ., tab character x x
Symbol LL.=+~@{})&"; x x
L# 8, O x
Date and time literal DATE, DATE_AND_TIME, DT, TIME, TIME_OF_DAY, TOD x x
ACTION, END_ACTION, CONFIGURATION,
END_CONFIGURATION, CONSTANT, F_EDGE, R_EDGE, AT,
PROGRAM, WITH, END_PROGRAM, TRUE, FALSE,
Others READ_ONLY, READ_WRITE, RESOURCE, END_RESOURCE, « .
ON, TASK, EN, ENO, BODY_CCE, BODY_FBD, BODY_IL,
BODY_LD, BODY_SFC, BODY_ST, END_BODY,
END_PARAMETER_SECTION, PARAMETER_SECTION,
SINGLE, RETAIN, TRUE, FALSE, INTERVAL, PRIORITY
igmg that starts with K1 to Such as K1AAA o <
Address Such as %IX0 x x
Statement in Ladder ;FB BLK START, ;FB START, ;FB END, ;FB BLK END,
Diagram ;FBIN, ;FB OUT, ;FB_NAME, ;INSTANCE_NAME, ;FB, x x
9 :INSTANCE
Common instruction Such as MOV O x
COM1, COM2, COM3, COM4, COM5, COM6, COM7, COMS,
Windows® reserved word COM9, LPT1, LPT2, LPT3, LPT4, LPT5, LPT6, LPT7, LPTS, x @)

LPT9, AUX, CON, PRN, NUL

*1:

When Z device is specified for 32-bit index setting: Not handled as a reserved word.
When ZZ device is specified for 32-bit index setting: Handled as a reserved word.

Point

@ Surrogate pair characters and environment dependent characters
Surrogate pair characters and environment dependent characters are not available in GX Works2.

Whether to handle a device name indexed with ZZ device as a reserved word depends on the parameter setting.
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APPENDIX

B Considerations for using labels

@ In a function, the same name as the function cannot be used for a label.

@ Inapplicable character strings differ between label names and data names such as FB data
names and structure names. Therefore, if a label name which contains an FB data name or
structure name is set when setting a label of instance or structure, an error may occur.

@ A space cannot be used.

® A numeral cannot be used at the beginning of label name.

@ A label name is not case-sensitive. An error may occur at compilation when the same label
names with different cases (example: 'AAA’ and 'aaa’) are declared.

@ In ST programs, the same label name can be used for a global label and local label by setting
the following option.
Select "Use the same label name in global label and local label" under [Tool] = [Options] =
"Compile" = "Basic Setting".

® An underscore (_) cannot be used at the beginning or end of label name.
Consecutive underscores (_) cannot be used for a data name or a label name.

@ For Simple projects, function names and function block names in common instructions and
application functions can be used.

App - 4



Appendix 2 Supported CPU modules

1
Appendix 2 Supported CPU modules

The following are the programmable controller CPUs with which the FBs can be used in GX Works2.

Programmable controller
series

OVERVIEW OF
FUNCTION
N)|| BLOCKS

Programmable controller type

Basic model QCPU (Q00J, Q00, Q01)

High-performance model QCPU (Q02, Q02H, Q06H, Q12H, Q25H)
Process CPU (Q02PH, Q06PH, Q12PH, Q25PH)

QCPU (Q mode) Redundant CPU (Q12PRH, Q25PRH)

Universal model QCPU (Q00UJ, Q00U, Q01U, Q02U, Q03UD, QO3UDE, Q03UDV, Q04UDH,
QO04UDEH, Q04UDV, Q04UDPV, Q06UDH, Q06UDEH, Q06UDV, Q06UDPV, Q10UDH, Q10UDEH,
Q13UDH, Q13UDEH, Q13UDV, Q13UDPV, Q20UDH, Q20UDEH, Q26UDH, Q26UDEH, Q26UDV,
Q26UDPV, Q50UDEH, Q100UDEH)

CREATING
FUNCTION
BLOCKS

LCPU L02S, L02S-P, L02, LO2-P, LO6, L06-P, L26, L26-P, L26-BT, L26-PBT 3
FXCPU FX1s, FX1N, FX1NC, FX2N, FX2Ne, FX3s, FX3G, FX3Gec, FX3u, FX3uc %
5
4
=]
.
25
zZ
%2
om
4
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2
28
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=0z
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APPENDIX

Appendix 3 Using FBs Created with GX Developer in GX Works2

FBs created with GX Developer can be used by selecting [Open Other Project] under [Project] =
[Open Other Data], and open the project in GX Works2.
Note that GX Works2 and GX Developer differ in the following points.

@ Character strings that cannot be used for label names

For unusable character strings with GX Developer, refer to the following manual.
[~ GX Developer Version 8 Operating Manual

@ Usable instructions with ST programs

Instruction names differ between GX Developer ST and GX Works2 ST.

If compilation results in an error, change the relevant part to the instruction name of GX Works2.
For the ST instructions of GX Developer and GX Works2, refer to the following.

[Z5~ GX Works2 Version 1 Operating Manual (Common)'s "ST instruction table for GX Works2 and
GX Developer"

Alternatively, select "Use Dedicated Instruction for GX Developer, GX IEC Developer" under [Tool] =
[Options] = "Project"” = "Common Setting" = "Other Project Dedicated Instruction Setting".

App - 6



Appendix 3 Using FBs Created with GX Developer in GX Works2

@ "Enable calling function block and using inline ST" in the option setting

Depending on the selection status of "Enable calling function block and using inline ST" in "Enable
calling function block and using inline ST" under [Tool] = [Options] = "Compile" = "Basic Setting", |&
the program after compilation will differ. ng
When the option item is unselected, the program after the compilation matches with GX Developer, Egé
therefore, calling function blocks created with Structured Text from ladder programs and calling 3om
function blocks created with Ladder Diagram from ST programs are enabled. 2
Alternatively, when the option item is selected, calling an inline structured text and calling FBs from
FB program are enabled.
However, the program after the compilation will be differ from that of GX Developer. Modify the
program as necessary. 28,
The differences with GX Developer are as follows: 556
523
Operation in GX Developer and . L
. . . Operation when the option is .
Difference when option is not selected in . Correction method 3
selected in GX Works2
GX Works2
Since an input/output variable is %
Since a temporary variable is directly assigned to the argument 5
Number of steps after assigned to the argument of FB, | of FB, the number of steps after | Check the influence of scan time due to Z
compilation the number of steps will be the compilation will be decreased | decrease the number of steps. 5@
increased after compilation. compared to that of GX ;8
Developer. Sa
. The value of an input variable can | The value of an input variable Wh‘en changlng the Yalue of an input 4
Input variable . . variable in FB, substitute the value to
be changed in FB. cannot be changed in FB. .
the label whose class is VAR. z
— - =
Initial value of | Initial value will be undefined Inm?' value will F)e the value of When using the initial value, initialize Z9
. device/label assigned to the . ; =
Output output variable | value. the output variable in FB. o7
argument. Z 50
variable | When output the value to DY devi 225
Coqnectab e DY device can be connected. DY device cannot be connected. e.n output the va *ue ° evice, <Z:59
device modify the program.” Swm
The value of input side of device/ 5
label is not changed. . . To make the value of device/label of
Value of /10 . . The value of input side and output |. . .
variable The operation result is returned side will be the same input side not to be changed, modify the
only to device/label of the output ’ local label setting of the FB."2
side.
1)
I/O variable Two or more contacts or the Two or more contacts or the When conpectmg tWO. or more contacts L(;E
Connectable . . . . or comparison operation contact to FB, S<
comparison operation contact can | comparison operation contact } . Z
elements . . . . modify the local label settings of the no
be connected to input side. cannot be connected to input side. FB."3 o3
Connection of | A constant can be connected to A constant cannot be connected Wh.en connegtlng a constant to I/O.
constant inout side to input side variable, modify the local label settings 2
P ' P ' of the FB."4 23
2]
*1:  Output FB to other device/label once, and then output it to DY in a rung other than the FB is used as follows: ?)5'
=0z
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*2:  Use VAR_INPUT and VAR_OUTPUT instead of VAR_IN_OUT as follows:
FB2 1
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*3: Use VAR_INPUT and VAR_OUTPUT instead of VAR_IN_OUT as follows:

INOUTT:B

0 1 2 FE3_]
{2 | | | | | BNOUTI

v

=0 =1 el FB3_1
(2 [ [ K Dl

| OUT1:E

*4:  Use VAR_INPUT and VAR_OUTPUT instead of VAR_IN_OUT as follows:
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