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« SAFETY PRECAUTIONS -

(Always read these instructions before using this equipment.)

Before using this product, please read this manual and the relevant manuals introduced in this manual
carefully and pay full attention to safety to handle the product correctly.

The instructions given in this manual are concerned with this product. For the safety instructions of the
programmable controller system, please read the CPU module user's manual.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".

Indicates that incorrect handling may cause hazardous conditions,
<> DANGER resulting in death or severe injury.

é CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight personal injury or physical damage.

Note that the /NCAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

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

[Design Instructions]

<> DANGER

* For data change, program change, and status control made to the PLC which is running from a
Personal computer, configure the interlock circuit externally so that the system safety is
ensured.The action to be taken for the system at the occurrence of communication errors
caused by such as loose cable connection must be determined for online operation of PLC from
Personal computers.

/\ CAUTION

« Before connecting a Personal computer to a CPU module in the RUN status and carrying out
online operation (particularly program changes, forced output, and changing the operating
status), read the manual carefully and confirm safety. Failure to do this could result in damage to
the machine and accidents due to misoperation.
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INTRODUCTION

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

The following manuals are also related to this product.
In necessary, order them by quoting the details in the tables below.

| Related Manuals |

Manual Name

Manual Number
(Model Code)

GX Developer. (Option)

GX Developer Version 7 Operating Manual (Startup)
. ) o ) . SH-080165
Describes the system configuration, installation method and starting method of GX Developer. (13JU13)
(Option)
GX Developer Version 7 Operating Manual
. . . . . . SH-080166
Explains the functions of the programming, printout, monitoring and debugging methods and so on (13JU14)

REMARK

The above manuals are contained in the CD-ROM together with the software

package as a set.

If you want the manuals separately, they are available optionally as printed matter.
When placing an order, please indicate the manual numbers (type codes) given in

the above table.



About the Generic Terms and Abbreviations

This manual uses the following generic names and abbreviations to represent the GX Developer software
package and PLC CPU modules. The module type is given when the corresponding type must be indicated

clearly.

Generic Term/Abbreviation

Description

GX Developer

Generic product name of product types SWnD5C-GPPW, SWnD5C-GPPW-A,
SWnD5C-GPPW-V and SWnD5C-GPPW-VA.
(n indicates Version 7 or later.)

FB

Abbreviation of the function block.

QnACPU

Generic name of the MELSEC-QnA series PLC CPUs.

QCPU (Q mode)

Generic name of the Q00(J)CPU, Q01CPU, Q02(H)CPU, QO6HCPU, Q12HCPU and
Q25HCPU.

ACPU

Generic name of the MELSEC-A series PLC CPUs.
It includes the QCPUs (A mode) and motion controllers (SCPU).

QCPU (A mode)

Generic name of the Q02(H)CPU-A and QO6HCPU-A.

Generic name of the MELSEC-FX series PLC CPUs.

FXCPU (The target PLCs are the FXo, FXos, FXoN, FX1, FX2, FX2c, FX1s, FX1N, FX2N and
FXanc.)
QnA series When GX Developer is started on the QnACPU.
p
Q series When GX Developer is started on the QCPU (Q mode).
A-6 A-6




1 OVERVIEW MELSOET

1 OVERVIEW

This manual describes the operations of editing the function block (hereafter
abbreviated to the FB) of the GX Developer Version 7 software package (hereafter
abbreviated to GX Developer).

For the explanation of the functions other than the FB, refer to the corresponding
manuals given in the "Related Manuals".

1.1 What Is Function Block (FB)?

The FB is a function designed to convert a ladder block, which is used in a sequence
program repeatedly, into a component (FB) to utilize it in the sequence program.
This not only increases the efficiency of program development but also reduces
programming mistakes to improve program quality.

Definition of FB

Definition of FB definition program and FB variables FB

Input/Output. Label Constant. Device type
1 |VAR_INPUT [N BOOL - ADD_11400_1]
2 |vAR_INPUT =[Nz BOOL - B:IN1 o7l :e
3 [VAR_INPUT ~|pLust INT. B
4 |vAR_QUTPUT -jouty ., RO -
5 [VAROUTPUT  ~Jourf——= et wm :
6 [VAR OUTPUT __ ~[pLUS| w;j( B:INZ Tz e
7 ~lrat |, q
8 ~[Ra2 e . 1’—(

. Hj W:PLUST PLUSZ W
FB variables |-
FB definition program
Utilization of FB
Pasting of FB to sequence program Creation of sequence program
-
Rl T = =l

Debugging

—Pp | Compile |==——Pp | Write to PLC*1 | =—Ip

*1: GX Developer performs write to PLC to write the compiled sequence program to the PLC CPU.
Hence, the FB cannot be displayed if read from PLC is performed to read the sequence program
from the PLC CPU. Carefully store the sequence program that is not yet compiled since it is
needed to correct the FB.
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1.2 Features

The FB has the following features.

(1) Conversion of program into component
Displaying a standard program as a single block improves the reuse and
readability of the program, facilitating editing and debugging. This ensures ease
of configuring a large-scale program.

(2) Uniform program quality
Reusing the components of a standard program provides uniform program
quality, which is independent of the technological level of a program developer. It
also prevents programming mistakes during utilization.

(3) Editing function of high operability

The FB can be utilized easily in a sequence program by drag and drop operation.

1.3 Layouts and Names of Windows for Creating FB

This section describes the layouts and names of the windows used to create the FB.

(1) Window used to create FB definition program (FB definition window)
This window is used to edit an FB definition program, which is created in a ladder
or list format.

Labels define variable types, device types and others on the FB variable setting
window in (2).

#MELSOFT series GX Developer C:AMELSECA\GPPW\qcpu_fb - [FBLD{Read mode) ADD_1 ( 72) Step] [_[O[=]
] Project Edit Find/Replace Convert Yiew Online Diagnostics Tools Window Help =|&] x|

| D=la| & +|=le|n] alelel 2 el =Zel
4>—|W|M—|w|o|{}| B TN [ 1 I T TR Y [ e [ ‘
Foj-r5|Fef=fe|lFR | Fa | Fo J-Fafora)chiof sF?|sFa|oF7|aFa] aFS|eFS)efin)~i0] 5F5
i : |

IG\nba\vanah\esj I <] [ o i el PR FEA WS i W L) Z(=| 50 @ Ezz|E
= ———1=4 0 Al(m == PLISL K500 [+ K1 PLISL PLISZ ﬂ
=] gopu_fb e
=5 Function Black I AL
=78 ADD_1 "
/E Header TR} M st e + Wi PUSL PWS2
Body j
LA Iz
- k2
FB definition < / woowe
e | 1f o1
FB variables T A/pmé_:‘“;z 0Tz
T3]
Program body -

FB definition program

Project  FR LI

e [Q25H |Haost station [ [ [ [NUL

Function Block tab (FB tab)
FB definition window
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(2) Window used to create FB definition labels (variables)
(FB variable setting window)
This window is used to define the labels used for the FB definition.

#MELSOFT series GX Developer C:\MELSEC\GPPW\qcpu_fb - [FB variable setting[ADD_1] ]
=] Project Edit Eind/Replace Convert Wiew Online Diagnostics Tools  Window Help 18] x|
| D|zlg| gl s|=(2(u] @s(al £ alel =Eel|
e i il e e e e e e P e s
[ Global variables =] | I Y B | e P Wl ol Y O ol B s = e e =T
B A Edit operation
=88 gopu_th Register
=] Function Block M ﬂl
=5 ADD_1
B Clase | Delete |
£ Body
Input/Output | Label Constant Device type
1 [WAR_INPUT = N1 BOCL 2
2 |VAR_INPUT = |IN2 BOCL =
3 [VAR_INPUT - |PLUST INT 4
4 [VAR_QUTPUT - |ouTl BOCL 2
5 |[VAR_QUTPUT T |ouT2 BOCL 4
6 [VAR_QUTPUT - |PLUS2 INT. 2
7 - |RAL BOCL =
8 T |RAZ BOCL 4
Pioject  FB | | _b!
T =
Ready |@zsH [Hopt station | [ [HUK

I
FB variable setting window

(3) Window used to create a sequence program
(Sequence program window)
This window is used to edit a sequence program where the FB is pasted.
Create the sequence program in a ladder format. A list format cannot be used.

# MELSOFT series GX Developer C:AMELSEC\GPPW\sample_prg\qcpu_fb - [LD[Read mode] MAIN 208 Step] [_1O[ ]
—| Pject Edt Find/Replace Corvert View DOnline Diagnostics Tools window Help I =1 |
D|=(E| & =6l oElal £ alel =Ee
o e i e e e s e R B |
[Giobal varisbles <] | i I T N e e el e 1 ] Y o Bl e = e e e
———— A) 107 4|xo|_j:‘r [FLS M0 =
S} gopu_fb r
2] Global variables A e Mo
x] Program ' v
%] Device comment Hi #1
(] Parameter ]} PLs M
Device memary i
Device init 7| [FST MO
M0
13 ! [NCP Do
H 100 BDC_TADC_1]
1?24 } M1 QuTH. fall]
oo o b AM: ouT; {0y oio on
é f—————— {010 PLUST PLUSZW200 }— |
G{_D D200 m h\
S~ .
E Output ladder section
17 [END
Projsct \r\ .
Function block (FB)
\Eead]. J L [07EH [Host stafion [ [~ [N
. Input ladder section
Project tab %1 Sequence program window

*1: The step numbers of the sequence program, which is not yet compiled, are
displayed with parentheses, i.e. (Step humber).
After completion of compile, the step nhumbers are displayed without parentheses.
When compile is complete, the step humbers may be changed.
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Name

Description

Function Block tab (FB tab)

Tab that displays the FB definition of the project data list.

FB variables (Header)

Label used for the FB definition.

FB definition

Data having a Body and Header as a pair.

FB definition window

Window used to edit an FB definition program.

FB definition program (body)

Program whose labels have been created on the FB definition window.

FB variable setting window

Window used to set FB variables.

Project tab Table that displays project information in the project data list.
FB Function block pasted to a sequence program.
FB section Square symbol that represents the FB pasted to the sequence program.

Input ladder section

Input ladder on the left side of the FB section.

Output ladder section

Output ladder on the right side of the FB section.

Sequence program window

Window used to edit the sequence program where the FB is pasted.

FB definition name

Name of the FB definition displayed on the FB tab

FB name Name of the FB pasted to the sequence program. Different names are attached to
the FBs that are pasted from the same FB definition.
FB window Window used to read or monitor the program in the FB pasted to the sequence

program.
The FB window cannot be used to write a program. Use the FB definition window
to write a program.

1.4 What You Should Understand Before Using the FB

As in a normal sequence program, the FB is used to create a program using labels in a
ladder or list format.

Before creating the FB, therefore, fully understand the way to create a sequence
program using labels on GX Developer.

When you want to know any operation to create a sequence program on GX
Developer, refer to the "GX Developer Version 7 Operating Manual" given in the
related manuals.
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1.5 Specifications

1.5.1 Compatible CPUs

The following CPU models allow you to use the FB on GX Developer.

PLC Series Type
QCPU (Q mode) Q02CPU,Q02HCPU,Q06HCPU,Q12HCPU,Q25HCPU
Q2ASCPU,Q2ASCPU-S1,Q2ASHCPU,Q2ASHCPU-S1,
Q2ACPU,Q2ACPU-S1,Q3ACPU,Q4ACPU,Q4ARCPU
The FB is not available for the Q00JCPU, QO0CPU and Q01CPU of the QCPU (Q mode).
The FB is not available for the ACPU, QCPU (A mode), FXCPU and motion controller of

the PLC series, either.

QnACPU

1.5.2 Specifications of and precautions for the FB

The following are the specifications of the FB and precautions for use of the FB.

(1) For creation of FB definition program
(a) Specifications

ltem Specifications
Program capacity 500 steps
Number of labels usable [500 pcs.
as devices « Input variables + I/O variables = 24 pcs.

« Output variables + I/O variables = 24 pcs.
(At least one input variable and one output variable are needed.)
« Labels other than the input, output and I/O variables are used as

internal variables.

Programming language |Ladder, list

(b) Precautions

1) The FB cannot be used within the FB.

2) When the FB definition program has been corrected, online program
correction cannot be made to the sequence program that includes the
FB.

When writing the sequence program including the corrected FB to the
PLC CPU, perform write to PLC in the online mode.

3) Index qualification is not available for labels.

To make index qualification, use an actual device as the target device.

4) If an internal variable is used as the result of a division instruction, its
remainder cannot be used for control since a label cannot be assigned to
the remainder of division.

To use the remainder of a division instruction for control, use an actual
device as the device for storing the division result.
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5) Since the numerical device that may be handled by an input variable is up to a
double word, the instruction exceeding three words in input count cannot be
input from the outside.

To input three or more words from the outside, use an actual device as the
device for storing an input value or create the input instructions by the number
of necessary times.

6) Since the numerical device that may be handled by an output variable is up to
a double word, the instruction whose result will be three or more words cannot
be output to the outside.

To output three or more words to the outside, use an actual device as the
device for storing the result.

(2) For creation of sequence program including FB
(a) Specifications

ltem Specifications

Language of sequence  |Ladder
program that can be
created

Already compiled FB
Pastable FB If you attempt to paste the FB not yet compiled, GX Developer
displays an error message.

1 pc.

Number of FBs that may [The output from the FB cannot be connected directly to the input of
be pasted to one ladder [the other FB. If you want to connect the FBs, receive the output
block from the FB with a coil once, and then connect the contact of that
coil to the input of the other FB.

(b) Precautions
1) A return connection cannot be used with an input ladder section and an

output ladder section.
-Return connection cannot be programmed.

X0 OEG_1 (FE1)
| B:INY HINUSE: W [[0200 ]
(o100 1 W:NINUE ouT1:E i =
Lu L TOP H10 KO K100 K1

- Receive it with a coil once and then use the contact of that coil as the condition of the target instruction.

A0 OEG_1(FAT)
| B:IN1 NINUSZ A [[D200 ]

{0100 Hu:NINUE auT1 B ﬁ ']
L‘;‘” U

} { TOF Hi0 Ki K100 K1
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2) The FB cannot be used in SFC and MELSAP-L programs.

3) If the device type of the FB differs from that of the input or output ladder
section, GX Developer displays an error message.
There are the following five FB device types.

*« BOOL : Data represented by ON/OFF.

* INT : Data represented by 16 bits.

* DINT : Data represented by 32 bits.

* REAL : Floating-point data represented by 32 bits.

* STRING : Character string data represented by JIS8 code.

For example, connection of a contact to the input of the FB whose
device type is a word will result in an error.

4) The FB definition automatically assigns devices to the labels used in a
program. When creating a sequence program, avoid automatically
assigned devices.

Like local devices, the automatically assigned devices are set in
accordance with the automatically assigned device setting, which
defaults to the following device ranges.

» Word device : D6144 to D12287

* Bit device : M4096 to M8191

 Timer : T64 to T2047

» Counter : C512to C1023
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2 GENERAL PROCEDURES FOR EDITING THE FB

The following flowcharts give the general procedures from project creation to

debugging for use of the FB.

(1) Creating new sequence program using FB

( Creation of new program )

v

Creation of project

A4

Addition of new FB definition

A 4

Creation of program body

Y

Creation of FB variables

A 4

Compile of FB definition

A 4

Pasting of FB to sequence program

Creation of sequence program

A 4

Compile of sequence program

A 4

Write to PLC CPU

\ 4

Monitor/test of sequence program

A 4

Correction of FB definition

A 4

Compile of sequence program

\ 4

Write to PLC CPU

End

- Refer to Section 3.1

- Refer to Section 3.2

- Refer to Section 3.3

 Refer to Section 3.4

 Refer to Section 3.5

 Refer to Section 3.6

- Refer to Section 3.7

- Refer to Section 3.8

- Refer to Section 3.9

- Refer to Section 3.10

- Refer to Section 3.11

- Refer to Section 3.8

- Refer to Section 3.9
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(2) Utilizing the existing FB to create a sequence program
( Creation of new project) (Addition to same project)
Creation of new project - - -Referto Section 3.1 Read of existing project - - -Refer to Section 4.1.2

! v 2

Utilization of existing FB definition Utilization of existing FB definition . .Refer to Section 4.2.2

from another project * * Refer to Section 4.2.1 from same project

| |
v

Changing of FB definition name + = - Refer to Section 4.3.
v
Correction of utilized program body/FB variables + = - Refer to Section 4.4.
v
Compile of FB definition + = + Refer to Section 3.5
v
Pasting of FB to sequence program - - - Refer to Section 3.6
|
Creation of sequence program - = - Refer to Section 3.7
v
Compile of sequence program - - - Refer to Section 3.8
'
Write to PLC CPU - - - Refer to Section 3.9
v
Monitor/test of sequence program + « « Refer to Section 3.10
v
Correction of FB definition + = -+ Refer to Section 3.11
'
Compile of sequence program - = - Refer to Section 3.8
v
Write to PLC CPU - - - Refer to Section 3.9
End

POINT

This general procedure is for reference.
Each operation can be performed in any order, independently of the above
procedure.
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3 CREATING NEW SEQUENCE PROGRAM USING FB
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The following explains the operations to be performed to create a new sequence
program uing the FB.
This chapter is designed to create the following FB definition (program body, FB
variables) and sequence program.

(1) FB definition (program)

IH1

— 5= PLUS k500 ] {+ K1 PLUS PLUSZ 3
| W2
(Rt )l
IH1
— 3 PLUS1 K433 ] {+ K1 PLUS PLUSZ §
| W2
—] RA2 pl
Rl RA2
f A auri J
RA1 RA2
- i} Tz 3
(2) FB definition (FB variables)
InputfOutput Label {onstant Device type
1 [VAR_IMPUT - |11 BOOL
2 |WAR_IMPUIT - |12 BOOL
z WAR_IMPUT - |PLUST INT
4 |WAR_CUTPUT - |QUT1 BOOL
5 |WAR_CUTPUT = |72 BOOL B
& |WAR_CUTPUT - |PLLISZ [T L
7 - |RA1 BOOL
8 ~|RA2 BOOL
(3) Sequence program
hul kA
— 2 {PL3 Ll 1
HO
L [3ET N1 1
%0 3
- |} {PLE N1 1
N
! {RIT K10 1
K10
[ [ INGP 0100 ]
Ao0 ADD_1(400_11
[ B:IN ouTi:A Y110
= oo [1}] —H:INZ ouT2: 8 p——THOV oo 1NN 1
[o100 R 9:PLUS1 pLUsz:M|{DZO0 ]
= D200 [ ] ¥
[END 3

The sample project (qcpu_fb) of the sequence program described in this chapter is
contained in the CD-ROM of this product.

After installing GX Developer, choose [Project]-[Open project] to open the sample project.

3-1
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Handle the FB as described below.
1) Create a FB definition in the FB tab of the project.
2) Create the program body and FB variables of the FB definition.

3) Paste the FB definition registered to the FB tab to the sequence program.

4) Create the ladder block including the FB after pasting the FB.

Creation of new FB definition

MELSOFT

-8 gopu_fb2 1
=5 Fu Il
158 Body %
Creation of program body and FB variables
Input/OutpLit Label Constant Device type
1 |wAR_INPUT |t BOCL -
2 [vAR_INPUT ez BOCL -
3 VAR—INPUT 4I|N1 3= PLUST KS00 I {+ K1 PLUST PLUS2
L 4 |var_OUTPUT|
Proiect FB 5 |var_ouTtpPuT — i
& AR _QUTPUT " < PLUST Kaag ] {+ K10 PLUST PLUSZ
7 12 |
8 - RAZ
Registration of program body / % ot
and FB variables I/ a2
=8 qopu_ioz |
=8 Function Blo
E ADD1
] Header
* & Body
I\
Pasting of FB to sequence program
\\
= e =
= 58] Function Block b1z o2l
= F ADD_1
il%er LIS pLIs2|
Project  FB N w
—/

Creation of sequence program

« T
L ] Sy —— 5w
=8 gepu_fb2
- w
Global varisble b T
noou
o 5w
"
wl ) T o
Device init
uio
s} e o

xa0

el s

A0 TERO0_T

om—————— e
om0 on

[

o ow p— leme
[ Y N
o= o om )
w3
1l |
Project | FB
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3.1 Crating New Project for FB

[Setting Purpose]
Set the PLC series, PLC type and project name necessary to create a new project for
the FB.

[Operation Procedure]

Choose [Project] — [New project] or click El ( +).

[Dialog Box]
New Project
1) ——» PLCceries ok < 9
[acPUGmode) | f )
ance
2) —— P FLCType
[Qoz(H) |
3) ——p Frogramtype Label seting ¢———————— 4)
@ Ladder ' Uiz
" Use Label
e ~

* UseLabel + FB

™ Device memaory data which is the same as program data's name is created

Setup project name

5) ——p ¥ Setup project name

6) —— P Dive/Path  [CAMELSECIGPRW

7) ———— P Fojectname ‘q:pu_ﬂ:Z Browse..
8) —P Title ‘

[Description]

1) PLC Series
As the PLC series, choose the QCPU (Q mode) or QnACPU.

2) PLC Type
As the PLC type, choose the CPU type to be used.

3) Program Type
When creating the FB, choose Ladder.

4) Label setting
When setting the FB, choose " Use Label + FB "

5) Setup project name
Designate a project name to save the created data.
When designating a project name before creating a program, check the
checkbox.
The project name can be designated before and after program creation.
When designating the project name after data creation, use the [Save As]
menu.

6) Drive/Path
Set the path where the project will be saved (is saved).
Specifying only the project name without specifying the drive/path (blank)
automatically creates the default drive/path and saves the project there.
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7) Project name
Designates a project name.

The following shows the characters and the number of characters that can be
used to designate a drive path, project name, or data name.

* Number of characters
The total number of characters used for designating both the project path
and the project name (8 or more characters may be set) is 150.
<Example>
C:\SW3D5GPPW\ABCDEFGHIJKLMNOPQRSTUVWXYZ

« Characters not available in A, QnA and FX series
L\, > <, %, ?2,“" |, ; (and\ can be set for drive designation only)
Do not use a period (.) or space () at the end of the project name. (If there
is a space right after the project name, the space is deleted automatically.)

8) Title
Sets the title for the project in up to 32 characters.

9) button

Click this button to create a new project.
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3.2 Adding New FB Definition to the Created Project

[Setting Purpose]
Add a new FB definition for the new FB to the created project.
The FB definition consists of an FB Body and Header used to set the labels
(variables) used in the program.

[Operation Procedure]
« Click the right button of the mouse on the <<FB>> tab and choose [New].
» Choose [Project] — [Edit Data] — [New].
« Click the right button of the mouse on the <<Project>> tab and choose [New].

[Dialog Box]
New
1) —» Datatype lie——4)
|Fun|:ti0n Block j -
Cancel
Frogram type
ol
- O

2) —» Dataname

|4DD_1 |

3)—» Title

[Description]
1) Data type
Choose Function block.
2) Data name
Set the data name (FB definition name) to be added newly.
Set the data name within eight characters.

» Usable characters
Alphanumeric characters, _, *, $, , ~ (tilde), |, #, %, &, (), -, {}, @,
* (apostrophe), ' (single quotation)

» Unusable characters
Anyof"=]:;,\[]+*?<>./will resultin an error.

If the other FB definition has already been created in the project, displaying the
New dialog box sets that FB definition name in the Data hame field.
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8) Title
Sets the title for the project in up to 32 characters.

9) button

Click this button to create the new FB definition.

POINT

(1) There are no restrictions on the number of FB definitions that can be created in
a project. (It depends on the capacity of the project saving destination.)

(2) If multiple FB definitions are created in one project, we recommend you to
create a title for ease of searching for the object FB definition.
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3.3 Creating FB Definition Program

[Setting Purpose]
Create an FB definition program using labels (variables).

[Operation Procedure]

Double-click Function block on the <<FB>> tab and double-click FB definition or
double-click Body individually.

| | |
- qopu_fhe =4l gopu_fhz =l gopu_fhz
Egiall Function Block -2 Function Block =& Function Block
- comm || =P | cmeoo

#H Header

[Window]
# MELSOFT series GX Developer CAMELSEC\GPPW\qcpu_fb - [FBLD(Read mode) ADD_1 ( ?72) Step] 1S [=] B3
=1 Project Edit Eind/Replace Convert Yiew Online Diagnostics Tools  Window Help &) x|
DjElE] & i[mle]n) eele) €| elel =l
e e e e e e e e e e e e e e
|G\Dba\vanab\85j | | @l": EI IE% I ﬂl B | & FIE £ @I f2d k2 ‘;’ﬂ I
J—— ) =
—— i o1 —| == PLUST K500 + 4] FLIST FLUSZ
=8 gepu_fh e
=} Function Block — (7%
=-58 4DD_1
m
I Header [ Y - - PLISL k433 + 3t PUISL PLUSZ
-] Body
ez
L (7]
AT Az
oz —f T
AT Az
O s —} wre
M
Fioject  FR =
Fieady [GzEH [Host statian [ [NON

[Program Creation]

(1) To create an FB definition program, perform the same operation as in creating a
normal sequence program on the FB definition window.
The program can be created in the following specifications.

Item Description
Program capacity Max. 500 steps
Language Ladder, list
Supported mode Write, read
Number of labels Max. 500 pcs.
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(2) Use labels (variables) to create the program.
The used labels define the following four different functions. Use FB variables to
define the labels. (Refer to Section 3.4.)

Type Description

Input variable Variable input from the FB outside.
Up to 24 pcs. including 1/O variables, at least 1 pc.

Output variable Variable output to the FB outside.
Up to 24 pcs. including I/O variables, at least 1 pc.

I/O variable Variable having the functions of both the input and output.
Up to 24 pcs.

Internal variable Variable used only in the FB inside.

{500 - (input variables + output variables + 1/O variables)} pcs.

Create a label within 16 characters.

Characters that cannot be used as a label are those of the reserved words and
actual device names.

If the characters of the reserved word or actual device name are used, re-set the
other label name as the "The reserved word is used." or "Device name is used."
error message appears. Refer to Appendix 1 for unusable character strings.

REMARK

Though the FB definition allows a program to be created using actual devices (e.g.
X100, Y110), it will be difficult to use multiple pieces of the same FB definition in a
sequence program. (We cannot recommend this as it may result in double-coil.)

1) Input variables (bit)

The following program example is used to explain how to use labels.
(a) FB definition program using labels

2) Input variable (word)

/ 3) Output
[t ] I ki PLUS T ! variables
P 4 (word)

1H2
T
3 PLUS1 EEE] I {+ K10 PLUS
1H2
[H 3 4) Output
RAi O e variables
—F 2 T 3} (bit)
T ’
_!_J'_r Il oura J
e 2 S
\5) Internal variables (bit)
1) IN1 and IN2 are variables that turn ON/OFF using external ON/OFF
information as conditions.
2) PLUSL is a variable that inputs external numerical information to the FB inside.
3) PLUS2 is a variable that outputs the result calculated in the FB inside
(numerical information) to the outside.
4) OUT1 and OUT2 are variables that control external outputs with the results
calculated in the FB inside (ON/OFF information).
5) RA1 and RAZ2 are variables used in the FB inside only.
3-8 3-8
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(b) Operation example of the sequence program using the created FB definition

The input variables turn ON/OFF using the external

ON/OEF information as conditions. Control external outputs using the ON/OFF

/ information of the output variables (bit) as conditions.
A Wi 3 ADD_1(FE1) ’
i BIIN1 ouT1:E 0
; 101
i—t EIINZ uTZ:E 111
{100 X w-pLuz pLUSz Wil D200
Inputs the external numerical information Outputs the numerical information
to the input variable (word). from the output variable (word) to the outside.

(3) The other FB cannot be used in the FB definition program.

(4) For the FB definition, do not create the program that jumps to outside the FB
definition. (Example: CALL instruction that jumps to a subroutine program)

(5) Create a program on the FB definition window, starting with step 0.
The FB definition program does not have an END instruction.
Entry of an END instruction will display an error.

(6) After program creation is complete, convert the program.
Make program conversion in any of the following three operations.

@) key

(b) [Convert] — [Convert]
(c) Right-click on the FB definition window and then choose [Convert].

(7) The program created in the program body cannot be used in the sequence
program if it has only been converted.
The program created can be used in the sequence program after the labels have
been defined by the FB variables and the FB definition has been compiled.
GX Developer is initialized to perform up to compile when Compile option is used
for conversion. Compile option can be set by choosing [Convert] — [Compile
option].

Compile Option

Compile Option

V¥ Cornpile at convert

Cancel

On the FB definition window, the window title is provided with "*" to indicate that the

program is not compiled.
#MELSOFT series GX Developer C:\MELSEC\GPPW\qcpu_ib2 - [FBLD(Edit mode) ADD_1 ( 34) Step*]

* : Not yet compiled _,
No marking: Already compiled

3-9 3-9
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(8) Note the following when creating the FB definition program with labels.
(a) Index qualification cannot be used with labels.
An index-qualified label is recognized as a new label.
(Example)
When "PLUS1Z1" is input to qualify the label "PLUS1" with the index register
"Z1", the FB definition program is recognized as the label "PLUS1Z1".
(Action)
Use an actual device as the device to be index-qualified.

(b) When an internal variable is used as the result of a division instruction, its
remainder cannot be used for control since a label cannot be assigned to the
remainder of division.

(Example)

"/ PLUS 1 K10 PLUS2 " stores the division result into the PLUS2 label of the
internal variable, but there is no label for storing the remainder of division.
(Action)

When you want to use the remainder of a division instruction for control, use an
actual device as the device for storing the division result.

(c) Since the numerical device that may be handled by an input variable is up to a
double word, the instruction exceeding three words in input count cannot be
input from the outside.

(Example)

For the data write instruction "TO" to the intelligent function module, up to two
words can be input by an input variable.

(Action)

To input three or more words from the outside, use an actual device as the
device for storing an input value or create the input instructions by the number of
necessary times.

(d) Since the numerical device that may be handled by an output variable is up to a
double word, the instruction whose result will be three or more words cannot be
output to the outside.

(Example)

For the BIN 32-bit multiplication "D*", the device for storing the multiplication
result needs four words.

(Action)

To output three or more words to the outside, use an actual device as the device
for storing the result.

POINT

Online program correction cannot be made to the FB definition if the program is
corrected.

If program correction has been made, compile the program and then perform online
write to PLC to write it to the PLC CPU.

REMARK

This manual does not detail the operations for creating programs.
For details of the operations for creating programs, refer to the GX Developer
Version 7 Operating Manual given in the related manuals.

3-10 3-10
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3.4 Creating FB Variables

[Setting Purpose]
Set the variable types, constant values, device types and comments to the labels
(variables) used in the FB definition program.
The FB variables must be paired with the FB definition program body.

[Operation Procedure]
Double-click Function block on the <<FB>> tab and double-click “Header” or double-
click Header individually.

L] x| x|
=84 qopu_fb?2 =& qopu_th2 =48] qopu_the
B8] Function Block, -t Function Block =- 2] Function Block
[Window]
7) 6)
l Edit D*eramon
Fegister Insert
Close ‘ Delete |
Input/Cutput Label Constant Device type Comment
VAR_IMNPUT N1 BOCL
VAR_INPUT N2 BOCL
VAR_INPUT PLUST INT

VAR _CUTPUT

ouTi

BOCL

VAR_CUTPUT

ouT?2

BOCL

VAR_QUTPUT

PLUS2

INT

Afafa]ajafafa]ua

RA1

BOCL

Al afafa]qa]u

[==3 SN [y (9 [ WS [OV ) [ /S

RA2
(-

BOCL

T

1)

.

T
2)

@ —»<

&

g

[Description]

1) Input/Output
Choose the label type. There are the following four different types.
* VAR_INPUT: Variable input from the FB outside
* VAR_OUTPUT: Variable output to the FB outside
* VAR_IN_OUT: Variable having the functions of both the input and output
* "Blank": Variable used in the FB inside

2) Label
Set the label (variable) used in the FB definition program.

3) Constant
Set a constant value when you want to set a constant to the label where
"Blank" has been selected for the variable type.
Enter a constant value with K, H, E or " " for ease of identifying that it is a
decimal, hexadecimal, real number or character string constant.
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4) Device type
« For the input, output and I/O variables, choose any of Bit, Word, Double
word, Real number and Character string.
The contents of the devices are as follows.
1) BOOL : Data represented by ON/OFF.
2) INT : Data represented by 16 bits.
3) DINT  : Data represented by 32 bits.
4) REAL : Floating-point data represented by 32 bits.
5) STRING : Character string data represented by JIS8 code.
* For the internal variable, choose any of ARRAY, TIMER, COUNTER,
STORED TIMER and POINTER.
6) Array: Specify the number of data to be handled when multiple data,
such as the BMOV or FMOV instruction, are handled.
Selecting STRING or ARRAY displays the corresponding one of the
following dialog boxes.
Number of letters
: The input range is 1 to 50
characters.
Number of elements STORED R
: The input range is 1 to 255.

Murnber of lethers

B
£
3
=
4
ES
@
o
]
g
|

Cancel Cancel
5) Comment
Set a comment within 64 When FB pasted to
sequence program is
characters. displayed with comments
The comment set in this field N ADD_T(FE)

B:INT PLUSZ W
INFUT1 DATAZ

appears under the label within the
FB when the sequence program

is displayed with comments. arhil
Comment set on

FB variable window|

HH:FLUSt OUTZ:B
DATAT OUTRUTZ

Label

6) Edit operation
button

Used to insert a blank row in the current cell position.
When you want to batch-insert multiple rows, choose the cells of the rows you
want to insert. Blank rows are inserted in the cell-selected range.

button

Used to add a blank row under the row of the current cell position.

When you want to batch-add multiple rows, choose the cells of the rows you
want to add. Rows are added, starting with the row under the first one of the
range-selected cells.

button

Used to delete the cell-selected range.
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7) button

Clicking the button registers the FB variables.

If any of the labels, constant values
and device types is set incorrectly,
the dialog box on the right appears
to indicate that the variables cannot
be registered.

Choosing Contents of error and
clicking the Jump button displays the
error location.

Registration errors
Datznama
FE5ADD 1 -

Line [ Contents of error
8 Incorrect device is speciied.
| o

MELSOFT

POINT

1. Symbols
2. Alphabets (uppercase characters)

3. Alphabets (lowercase characters)

On the FB variable setting window, the set data are sorted in label order, constant
order and device type order. The sorting order is as follows.

The FB definition automatically assigns
devices to the labels used in the program.
When creating a sequence program, avoid
automatically assigned devices.
Like local devices, the automatically assigned
devices are set in accordance with the
automatically assigned device setting, which
defaults to the following device ranges.

1) Word device :D6144 to D12287

2) Bit device : M4096 to M8191

3) Timer : T64 to T2047

4) Counter : C512 to C1023

Auto device setting

Ward device

& 6144 =
oy -
7R _
Bit device

o] 4096 -
cB =
Timer/Counter

T -
,7,

6144 )

2048 )

26624 )

4095 )

4095 )

1984 )

ST 0)

179|779 799

= 12

5]

512 )

When making an assigning paint 0,
rake setting blank

0K Cancel ‘

When you want to change the device range, choose [Edit] — [Auto device
setting] to display the Auto device setting dialog box, and change the device

range.

REMARK

For details of the operations performed on the Auto device setting dialog box, refer
to “Label Program" in the GX Developer Version 7 Operating Manual.
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3.5 Converting the FB Definition (Compile)

[Setting Purpose]
Convert the created FB definition so that it may be used in a sequence program.

[Operation Procedure]
Choose [Convert] — [Compile].

[Operation Items]
(1) The following dialog box appears on normal completion of compile.

MELSOFT series GX Developer [H

\p Compile Completed.

Click to write the label comments over the device comments.

(2) The following dialog box appears on detection of errors during execution of
compile.

Choosing Contents of error and clicking the Jump
button displays the error locations.

Program name

(3) When errors are detected, correct the error locations and then execute compile
again.
In the sequence program, you can use only the FB definition that has completed
compile.
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(4) When you have created multiple FB definitions, you can compile all FB
definitions by performing compile operation once.
The dialog box shown in (2) appears on detection of errors during execution of
compile.

Clicking shows the dialog box which allows you to confirm the

number of errors in all programs.

Compile error (All programs)

P (Display example)
Frogemnane _ou || [ADD_1(P)]........ Number of errors in FB definition ADD_1
|} [FB:ADD_3(L)]... Number of errors in FB definition ADD_3
e [FB:ADD_2(L)]... Number of errors in FB definition ADD_2
F§§§D§E§§L) : [ADD_2(P)] ....... Number of errors in FB definition ADD_2

[ADD_3(P)]........ Number of errors in FB definition ADD_3

Choosing the program name and clicking displays

the detailed dialog box of the selected item.
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3.6 Pasting the Converted FB to Sequence Program (FB Utilization)

3.6.1 Pasting the FB definition to sequence program

[Setting Purpose]

Paste the FB definition to the sequence program being created so that the FB may
be used.

[Setting Procedure]
Any of the following three different operations can be performed to utilize the FB.
(1) Method using drag and drop from the FB tab with the mouse
(2) Method using the function block utilization dialog box
(3) Method using the instruction dialog box

The following explains the procedures of the above operations.

(1) Method using drag and drop from the FB tab with the mouse
(a) Display the sequence program where the FB definition will be pasted.
Select the target sequence program name from the Project tab to display the
sequence program.
Set the mode to Ladder (Write).

—— 1 3]
107 TEXT }
E-' gepu_flhz l_l b

#-E Global variahles

-3 Body
{E Dewvice cormment
[#] Pararmater
Device memaory
Dervice init

Project
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(b) Switch from the Project tab to the FB tab, and drag and drop the FB definition
from the FB tab onto the sequence program.

— - —
=88 gopu_tb2 r
E-- Function Block
=]
Project  FB I LI

(c) The FB appears in the cursor-specified place (drop position) on the sequence
program.

| I ADD_1(FEL) : ﬂ
| | E: IN1 OUTL1:E
=8 gopu_th? I 5
E-- Function Block
=58 ADD_1
- Header

Eody W:PLUSL PLUSZ: T
£ L

B: IN2 OUTZ:E

Project  FE I LI

POINT

(1) The position where the FB definition will be pasted is determined by the place
specified by the cursor.
(@) When the paste position is a ladder block other than the FB
(In the insert/overwrite mode) It is inserted in the row above the ladder block of
the paste position.
(b) When the paste position is a ladder block including the FB
(In the insert mode) It is inserted in the row above the ladder block of the paste
position.
(In the overwrite mode) It is written over the FB of the paste position.

(2) There are no restrictions on the number of FBs pasted to the sequence program.
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(2) Method using the function block utilization dialog box
(a) Display the sequence program where the FB definition will be pasted.
Select the target sequence program name from the Project tab to display the

sequence program.
Set the mode to Ladder (Write). (Perform the same operation as in (1)-(a).)

(b) Choose [Project] — [Function Block] — [Diversion] to display the Function
Block diversion dialog box.

unction Block diversion . . .
R Double-click the FB definition name to be
utilized from the Function Block diversion
dialog box.

Alternatively, click and choose the FB
definition name to be utilized, and click

the button.

Diverted Function Block definifion ADD_1
Ok Cancel ‘

(c) The FB appears in the cursor-specified place (drop position) on the sequence
program. (This is the same as in (1)-(c).)

(3) Instruction list input dialog box
(a) Display the sequence program where the FB definition will be pasted.
Select the target sequence program name from the Project tab to display the
sequence program.
Set the mode to Ladder (Write). (Perform the same operation as in (1)-(a).)

(b) From the keyboard, enter "FB. 'FB definition name™ in the sequence program.
This displays the Enter symbol window and writes it in the device instruction
input field. Example: FB.ADD_1

Enter symbol
| Exit |He|p|

A e oG

(c) Clicking the button displays the FB in the cursor-specified place on the

sequence program.
(This is the same as in (1)-(c).)
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3.6.2 Changing the name (FB name) of the pasted FB (FB name changing)

This operation is optional. Perform this operation as necessary.

[Setting Purpose]
Change the FB name of the pasted FB.

POINT

The name "(FB1)" of the FB pasted to the sequence program is displayed within
parentheses "()" right after the FB definition name.

FB definition name ———— #_iffen—————1 FB name
B:INT ouTiE
B:INZ Tz

W:ALUET PLUZZ W

If multiple pieces of the same FB or the other FBs are pasted to a sequence
program, the FBs are automatically assigned the specific FB names that increase
in number consecutively, e.g. "FB1", "FB2", "FB3".

Perform this operation when you want to make multiple FBs pasted to a sequence
program more easily identifiable.

[Operation Procedure]
Choose [Project] — [Function Block] — [Rename FB].

[Setting Procedure]
(1) Type the old data name and new data name in the Rename Function Block
dialog box.
You can select the old data name from the list box.
If you reselect the FB whose name will be changed, the FB name has already
been entered in the Data name before changing field.

Rename Function Block

Data name before changing

|FB1 j Cancel

Changed Data name

|ADD_1 |

The FB name that may be entered is within 16 characters.

The characters that cannot be used as the FB name are those of the reserved
words and actual device names.

If you used the characters of the reserved word or actual device name, the
following error message will appear. Therefore, set the other label name. Refer
to Appendix 1 for the unusable character strings.

\i]) llegal characters hawve been used for a data name.
Use legal characters.
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(2) Click the button to display the new FB name in the FB.

When you have changed the FB name, the display changes as shown below.

(FB before change)

(FB after change)

400_T(FET)] AD0_1[A00_1]
B:INT Ut B B:IN1 oUTi B
B:INZ oUTZ B :> B:INZ o7z B
W:PLUS1 PLUSZ :# W :PLUS1 PLUSZ %
POINT
FB name changing can be executed in the write mode.
It cannot be executed in the read mode.
3-20
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3.7 Creating the Sequence Program

3.7.1 Editing the sequence program

[Setting Purpose]
Create an input ladder section and an output ladder section for the FB pasted to the
sequence program.

femmmemmmmmmmmmmmemeey emceccemcmeeee
Xoo ADD_1(AD0_1)
——tem om0
N S 91 ozl o oo on 9
o100 " PLUST PLUSZ MY D200 e —
Input ladder section Output ladder section

Add other ladders to the FB where the input and output ladder sections have been
created to complete the sequence program.

{END

't St {PLS Ho
1

A F—t {rLs [

N
- [R3T K0
e L o B ——————————¥110

B [omm WRLUST PLuszwffozo0 }— |

[sET K10

{ INGP D100

A100 ADD_1 (ADD_T}

oo o Bz 0UTZ:B [NV 010 011

000 Kaeg b b

[Program Creation]
(1) After the FB has been pasted, the sequence program can be created by

performing the same operation as in creating a normal ladder format sequence
program.

REMARK

This manual does not detail the operations for creating programs.
For details of the operations for creating programs, refer to the GX Developer
Version 7 Operating Manual given in the related manuals.

(2) In the pasted FB, the labels of the input variables are displayed on the left side

and those of the output variables on the right side. The input side labels are
shown as "'Device type' : 'Label name™ and the output side labels as "'Label
name' : 'Device type".

The device types are indicated by the
following alphabets.
(a) BOOL

(b) INT

(c) DINT

(d) REAL

(e) STRING

Input Iside labels Output side labels

B:IN1

| ADD_1(FET] R
1
'
'
'
'

! ]
! |
! '
HeE:inz ! OUTZIE
! 1
! |
' ]

WIPLUET,

PLUSZ M

Device type Label name

wmosw

MELSOFT



3 CREATING NEW SEQUENCE PROGRAM USING FB MELSOFET

(3) Each label is connected with the input or output ladder section.
The ladder that can be connected to the input or output ladder section depends
on the device type of the connected label.
(&) When the device type is BOOL
1) In the input ladder section, create instructions that will be conditions for
input variables, e.g. contact, association and comparison operation
instructions.
2) In the output ladder section, create instructions that will provide outputs,
e.g. output and arithmetic operation instructions. The output variable will be
a condition for the output instruction.

(b) When the device type is INT/DINT/REAL/STRING
1) Connect a word device (including a digit-specified bit device or constant) to
the input ladder section. The information of the word device is stored into
the input variable.
2) Connect a word device (including a digit-specified bit device) to the output
ladder section. The information of the output variable is stored into the word
device.

To create the ladder where the word device will be connected, click the
button or press the key to display the Enter symbol window, and enter the

device in the device instruction input field. (When the device type is a
DINT/REAL/STRING, consecutive devices starting with the entered device are

occupied.)
Enter symbol
Aftr =Jproo OK | Esit | Help |

The following is the example where the input and output ladder sections have
been connected to the FB.

Connect a contact for the condition that turns ON/OFF the input variable (BOOL).
In this example, IN1 turns ON when X100 turns ON.

When DO = D1, IN2 turns ON. The output variables (BOOL) will be conditions that control the external outputs.

In this example, Y110 turns ON when OUT1 turns ON.
When OUT2 turns ON, [MOV D10 D11] is executed.
CEI00 R ADD_1 (ADD_1) i =
| B:INY 71 e ¥110
oy o 1 B:INZ T2 | [NOV oo o }
foion } :PLUST PLUEZ 4 f[nzun 3
). ! L 4
Connect a data register for inputting numerical
information from the outside to the input variable (INT).

In this example, the numerical information of D100 is

stored into PLUS1 Connect a data register for outputting numerical

information from the output variable (INT) to the outside.
In this example, PLUS2 stores the numerical information into D200.

The display specifications of the input and output ladder sections are as follows.

(a) Display width of the input ladder section: Equal to the widths of four contacts

(b) Display width of the output ladder section: Equal to the widths of three
contacts + one coil

Return connection cannot be made in the input and output ladder sections.

Therefore, when a ladder cannot be created in the above display width, use an

internal relay or like to continue the ladder in the other ladder block.

3-22 3-22
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(4) The input variable/output variable of the FB does not result in an error if it is not
connected from the input ladder section/output ladder section.
After conversion of the sequence program, the unconnected input
variables/output variables are displayed in the form that they are connected to
the FB by horizontal lines from the left bus in the input ladder section or from the
right bus in the output ladder section.
In this case, the input variables are indefinite and the output variables are not
output to the outside.

] ' {PLs [ 1

ADD_1(FBZ)
-3 BN ouT:e

B:INZ ouTz:e

W:PLUST PLUSZY

[0
122 } {RST L1t} 1

(5) Edit the sequence program that includes the FB as described below.

(a) Cut/copy can be made in one ladder block including the FB.
Cut/copy cannot be made only in any ladder section of the input ladder
section, FB and output ladder section.
Since the copied FB is judged as the FB different from the copy source FB,
the FB name changes automatically from "FB1" to "FB2" to "FB3".

(b) A row can be inserted in one ladder block including the FB.

(c) A row can be deleted in one ladder block including the FB.

(d) A column cannot be inserted where a ladder return occurs.

(e) A column can be deleted in the input ladder section/output ladder section.

(f) Macro registration/utilization cannot be performed in the ladder block that
includes the FB.
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3.7.2 Confirming the data of the pasted FB

[Setting Purpose]
In the pasted status, the data of the FB pasted to the sequence program are hidden
to simplify the display of the sequence program.
Perform this operation when you want to confirm the data of the FB during creation
of the sequence program.

[Operation Procedure]
(1) Double-click the corresponding FB.

A [} i) =
107 ——f s m
=88 qopu_th w0
] Global variahles i} st M0
Program
0 A
[¥] Device comment 13 F | [ts m

@ Parameter
Device memory
Device init

T

L3 S— 1] oo o1

b om0 furws pluszrozoe p—
188 = D200 ke ] (70
13 fEND

Project |

(2) The FB window appears.

=88 gopu_th
e
| Global variables it

Program
Nt
@ Device comment  ml

- FLISE k4o + k1o FLISE PLISZ
@ Parameter
Device mermary 2
=) (173

Device init

AL [

O s —F (1%
23] [
ORI | | (g

s
Project [F8__] =

The following dialog box appears if the FB definition window or FB variable
setting window has already been displayed.

MELSOFT series GX Developer []

This will cloge the Function Block definition window
and will display the Function Block window,
Areyou sure?

Mo |

Clicking the button closes the FB definition window or FB variable setting

window and displays the FB window.
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POINT

The FB window is used to read, monitor and test an FB program. Program
correction cannot be made on this window.

When correcting the FB program, open the FB definition window.

The FB window closes when the FB definition window opens.
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3.7.3 Searching/replacing the sequence program (Search/replace)

[Setting Purpose]
Perform this operation when searching for or replacing a device, instruction or like in
the created sequence program.

[Operation Procedure]
Choose [Find/Replace] —[Find device], [Find instruction], [Find step no.],

[Find character string], [Find contact or coil],
[Replace device], [Replace instruction],
[Change open/close contact], [Replace character string],
[Change module start address],
[Replace statement/note type],
[Cross reference list], [List of used device].

REMARK

This manual does not detail the search/replace operations.
For details of the search/replace operations, refer to the GX Developer Version 7
Operating Manual given in the related manuals.

[Item Explanation]
(1) Search/replace differs in execution range as described below depending on the
target window.

Target Window Execution Range

Sequence program |The sequence program being displayed is the target of search/replace.
window However, the pasted FB is not included in the target. <1

FB definition window [Only the FB definition program being displayed is the target of
search/replace.

FB window Only the FB definition program being displayed is the target of search.

(2) Search/replace is usable on the windows as indicated below.

Sequence Program |FB Definition

Search/Replace Item Window Window FB Window
Find device
Find instruction
Find step no. Can be executed. |Can be executed. |Can be executed.

Find character string

Find contact or coil

Replace device

Replace instruction

Change open/close contact
Replace character string
Change module start address
Replace statement/note type
Cross reference list

List of used device

Can be executed. [Can be executed. [Cannot be executed.

Can be executed. [Can be executed. [Can be executed.

*k1: Only character string search can search the FB pasted to the sequence program
for the FB definition name or FB name.
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POINT

When searching for the FB pasted to the sequence program, you can find the
object FB easily by specifying the FB definition name or FB name of the target FB
in character string search.

(1) After typing the FB definition name or FB name, click the button.

Type FB definition name or FB name.

Find character string

Characters

Find direction
 From top to baottom
" From cursor to bottom

" From cursorto top

j Close

(2) The cursor moves to the top left of the FB section.

Cursor moves to top left of object FB.

t 41

[ U]

S b

[ ]

[PL3 H

[SET o

[PL3 L]

[RsT o

f————————— {0 WIPLUST

"
T 7
Ho /
1
0 n
T+ T
—H i}
N
1
H10
al
100 ]
By ouTt B

QuTZ2:B

PLUSZ ¥

{ INCP o100

—_ ¥

— U 0o o1

lozon p——

i

[END

b
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3.7.4 Creating/displaying the comments, statements or notes (Sentence creation)

[Setting Purpose]
Create comments, statements or notes in the sequence program to improve the
readability of the program.
The created comments, statements or notes can be displayed by setting the display
format.

[Operation Procedure]
(1) Creation procedure
Choose [Edit] — [Documentation] — [Comment], [Statement] or [Note]
(2) Display procedure
Choose [Edit] — [Comment], [Statement] or [Note].

REMARK

This manual does not detail the operations for creating comments, statements and
notes.

For details of the creating operations, refer to the GX Developer Version 7 Operating
Manual given in the related manuals.

[Description]
(1) Comment
Comments can be created for the devices in the input and output ladder sections
of the ladder block that includes the FB.

(2) Statement
Statements can be created in only the first ladder of the input ladder section in
the ladder block that includes the FB.
They cannot be created in the output ladder section.

(3) Note
Notes can be created in only the output ladder section of the ladder block that
includes the FB.
They cannot be created in the input ladder section.
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3.8 Converting the Sequence Program into Program to Be Executed on the
PLC CPU (Compile)

[Setting Purpose]

The sequence program where the FB has been pasted cannot be executed as-is on
the PLC CPU. Perform compile operation to convert it into an executable program.

[Operation Procedure]

Choose [Convert] — [Compile], [Compile(All programs being edited)] or [Compile(All

programs)].

POINT

When you choose [Convert] — [Compile option] and select "Compile at convert",
performing conversion operation after writing the sequence program also executes
compile at the same time. (The default is "Compile at convert".)

[Description]

(1) The following dialog box appears on normal completion of compile.

MELSOFT series GX Dewveloper <]

N\

Compile Completed.

Local lakbel is re-allocated.
Wite the program to PLC or Compare with the prograrn in PLC
befare execute RLIN write function and change TC wariable for PLC.

The cormrment of label will overwrite on dewvice comment. All rght?

Compile error (All programs)
Compile etror (All programs) Compile error (Detaily
Program name Detal Program name Al programs
FE:ADD_1(F)
Programname | Erroritems Enrar step | Eror detail
ADD_1(P) [l 8
FBADD_3() 2 14
FBADD_2() 2 ()]
ADD_2(F) 3 ¢ )
ADD_3(F) 2
K — Bl ]

"Compile error (All programs)" appears if errors occurred over multiple programs.
"Compile error (Detail)" appears if errors occurred in one program only.
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(2) If not compiled, the sequence program is provided with "*" in the window title.

#MELSOFT series GX Developer C:\MELSEC\GPPW\qcpu_ib2 - [LD{Edit mode) MAIN { 72) Step “]

* - Not yet compiled
No marking: Already compiled—l

(3) The program executed after compile is not displayed on GX Developer.

REMARK

In the compiled sequence program, devices are assigned to labels in accordance
with the Auto device setting.

The Auto device setting defaults to the following device ranges.

1) Word device :D6144 to D12287

2) Bit device
3) Timer
4) Counter

: M4096 to M8191
: T64 to T2047
: C512 to C1023

The devices assigned to the labels are used in order, starting with the last
numbers (D12287, M8191, T2047, C1023).

The following is the example of a program executed after compile.

(a) Sequence program
This ladder example stores 100 into D400 when X0 turns on as the value of
D400 exceeds 4000.

————— naon

5

BIT_WIRDCFE1)
W in2 out10:% [ D400

EZini

' .

FB definition program

=

inl
k4000 inz 1 -7t K100 aut10

(b) Program executed after compile

Label Assigned Device
inl M8191
in2 D12287
out10 D12286
Sh00
| | [ by iEN 022E7 !
X0
[ 1 131 2
b 1391
{ <= K4000 nzzg7 F— —{ Mne K100 012287 1
ShIA00
{ | [ m D1z2zat EN] 1




3 CREATING NEW SEQUENCE PROGRAM USING FB MELSOFET

The contact X1 in the input ladder section and the devices D400 in the input and

output ladder sections cannot be replaced directly by the labels in1, in2 and out10 in

the FB definition program.

» The contact X1 is connected to the coil of the device M8191 assigned to inl.

 The device D400 in the input ladder section always transfers data to the device
D12287 assigned to in2.

» The device D12286 assigned to outl1 always transfers data to the device D400 in
the output ladder section.

Since D12286/D12287 in this executed program are undefined at the startup of the
PLC CPU, D400 changes to an indefinite value in the output ladder section if D400 in
the input ladder section is less than 4000.

To avoid such a state, connect the same labels and set the variable type as 1/0
variables. Setting the variable type as the I/O variables connects the same devices to
the input and output ladder sections.

The following is the program example where the above remedy has been taken.

(a) Sequence program

EIT_WIRDIFE1)
m— 11111 T in_outt in_out 2% H D400

il
inl

f EZinl
}(<= KA000 in_outi — —{me K100 in_outi ){

L

FB definition program

(b) Program executed after compile

Label Assigned Device
inl M8191
in _out10 D12287
Sh00
| | [ by A0 012287 !
X0
Il 219 A
e 191
{ <= K4000 Mzzer F— —nne K100 012287 3
ShIA0D
{ | [ by Dzzar 0400 1
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3.9 Writing the Converted Sequence Program to the PLC CPU (Write to PLC)

[Setting Purpose]
Write the converted sequence program to the PLC CPU.

[Operation Procedure]
Choose [Online] — [Write to PLC] or click .

REMARK

This manual does not detail the operations for writing to PLC.
For details of the operations for writing to PLC, refer to the GX Developer Version
7 Operating Manual given in the related manuals.

[Setting Procedure]
(1) Set the access target in Transfer setup.
(2) Display the Write to PLC dialog box.
(3) Turn on and choose the check box of the data name which will be written to the

PLC.
To select the parameters and all programs of the project, click the
button.

(4) Click the button.

When the PLC CPU is in the RUN mode, the "After STOP remotery, is the PLC
writing executed." dialog box appears. Click the button.

At this time, the peripheral side and PLC CPU side parameters are checked.
Write is stopped if a parameter check results in a mismatch.

If the data of the same name exists at the write destination, the overwrite
confirmation dialog box appears. Clicking the button enables batch
write to PLC.

When write to PLC is finished, the "PLC state is STOP. Is remote-RUN
executed?" dialog box appears. Click the button.

POINT

(1) For the Q or QnA, integrated statements are written to the PLC CPU together
with the programs.
Peripheral statements are not written to the PLC CPU. In this case, the
statement/note merge option has the function to merge statements/notes with
those in the personal computer when read from PLC is performed.
When the program has been read from the PLC CPU without use of this
function, be careful not to overwrite the old program accidentally to save a
program having no statements/notes.

(2) The FB of the sequence program including the FB cannot be displayed if read
from PLC is performed to read the program from the PLC CPU. GX Developer
displays the sequence program that has been compiled. Hence, carefully store

the program that has not yet been compiled since it is needed to correct the FB.

3-32
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3.10 Monitoring and Testing the Sequence Program

3.10.1 Monitoring the sequence program

[Setting Purpose]
Monitor the sequence program that has been written to the PLC CPU to check the
operating status of the PLC CPU.
The FB pasted to the sequence program can be monitored like contacts and coils.
The program in the FB can also be monitored like the sequence program.

[Operation Procedure]
* When monitoring

Choose [Online] — [Monitor] — [Monitor mode] or click (F3])).

* When stopping monitoring

Choose [Online] — [Monitor] — [Stop monitor] or click ( +).

* When resuming monitoring

Choose [Online] — [Monitor] — [Start monitor] or click ().

[Window]
The following explains the example where the FB pasted to the sequence program
and the program in the FB are monitored.
(1) The sequence program is displayed on the following monitor window.

an Al -

a2 — | B {PL3 L1 I
1]

sa— | flsET N0 [
ki1 i

a5 —JF i } {PL3 i I
N1

azf— | [RST Nio 1
N0

oI [ IncP o0 1

1

1100 ADD_1 (AD0_11

a7f— | B:IN ouT1:B 1110

B Do D1 I——|FHLE [ wov D10 D11 1
0 0 0 0
[oio0 Jw:RLUst PLUSZ:W[[D200 ]
1 1 11 11
144= D200 Koan 1 Y70
11
”SEI e 1

Monitor status
0.300ms [ RUN AN =
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The ladder block that includes the FB in the sequence program is displayed on the
monitor screen as described below.
(a) For input variable (BOOL)
1) When the condition is ON, the label of the input variable is highlighted.
Condition is ON. Label is highlighted.

|
P Do D1 — |
: ] ] i K I ;

2) When the condition is OFF, the label of the input variable is not highlighted.
Conditjon is OFF. Label is not highlighted.

(b) For input variable (INT/DINT/REAL)
The numeric value stored under the label is displayed.

Numeric value of storage source device Numeric value stored in input variable

| { o100 1];*.1:PLUS1 1

(c) For output variable (BOOL)
1) When the output variable is ON, the label is highlighted.
ON indication of output variable

| TR HOY 010 011 ]{
‘ 0 0

2) When the output variable is OFF, the label is not highlighted.
OFF indication of output variable

fouT1:m CT110 >‘

(b) For output variable (INT/DINT/REAL)
The numeric value stored under the label is displayed.

Numeric value stored in output variable

Stored numeric value
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(2) When monitoring the FB program, double-click the FB on the sequence program
to display the FB window. Then, execute monitoring on the displayed FB

window.
=
rom 3= PLUS Kson [+ 3 PLUS1 LUz}
1 1 1
N2
A1
I
[ e I PLUS1 agg [+ [l PLUS1 LUz}
1 1 1
N2
HRAZ [
Rl RAZ
[ Ml +t o
RAl RA2
Cow B gz
[ ]
Monitor status
0300ms [ RUM [ranm -

The following dialog box appears if the FB definition window or FB variable
setting window has already been displayed.

This will cloge the Function Block definition window
and will display the Function Block window.
Arayou sure?

Clicking the button closes the FB definition window or FB variable setting

window and displays the FB window.
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3.10.2 Testing the sequence program (Device test)

[Setting Purpose]
Forcibly turn ON/OFF the bit device of the PLC CPU or change the current value of
the word device to check the created sequence program.

The FB pasted to the sequence program can be device-tested like the contacts and
coils.

The program in the FB can also be device-tested like the sequence program.

[Operation Procedure]

Choose [Online] — [Debug] — [Device test] or click ( +).

[Dialog Box]

cose |

o
|
Hidle histary
FORCE ON \ FORCE OFF Toggle force \

Word device/bufier memory

& Device K|

 Buflermemory  Moclle start|/0 (Hex)
Adress

value
100 DEC ] [iGbitineger | set

ADD_1.0UT1
ADD_1PLUST 100(
ADD_TINT
ADD_TINT

dq s _ Cear |

[Setting Procedure]

The following example explains the device test conducted on the FB pasted to the
sequence program.

(1) Choose the target label of the FB to be device-tested.

I
I'Es
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(2) If you choose [Device test], the device name (ADD_1.IN1) selected in the Device
field has already been entered.

Selected label is entered.
It indicates "'FB name' . 'Label name™.

Device test

Hide histary
FORCE ON ‘ FORCE OFF ‘ Toggle force ‘

\Word device/buffer memory

© Devics | -l

" Buffermemory  Madule start|/0 (Hex)
Address I Ej

Seting value

100 DEC -] [16 hitinteger =] set
Program
Label reference program — [MAIN -
Execution history
Device [ Setting condition | Program name
ADD_1.OUTT  Force on AN
ADD_IPLUST  100(D) MAIN
ADD_1 INT Force off MAIN
ADD_1INT Force on MAIN
‘ |3 _ Glear ‘

(a) When the device type of the selected label is the bit, the label is entered into
the Device field of Bit device.

(b) When the device type is the INT/DINT/REAL, the label is entered into the
Device field of Word device/buffer memory.

(3) Conduct the device test on the selected label.

Device test
Bi device
Device Close ‘
[ADD_1.0UTT

| ___—Perform device test on selected label.

Ward device/bufier memary

© Deviee | |

¢ Buffermemory  Module start |0 (Hex)
Address
Seting value
o0 [EC =] [16bitin=ger o s
Pragram

Label refersnce program ~ [MAIN -

Execution histary

Device [ Setiing condition | Pragram name
ADD_10UTI _ Forceon MAIN
ADD_TPLUST  100(D) MAIN
ADD_TINT Force off MAIN
ADD_1INT Force on MAIN

4l | Clear ‘

(4) The device test of the label is completed.

(5) When device-testing another label, enter the label directly into the Device field.
Type "FB name'. 'Label name™ in the Device field.

POINT

Holding down the key and double-clicking the label of the FB in the

sequence program enables forced ON/OFF if the device type of the target label is
the bit.

The device test dialog box appears if the device type of the target label is the
INT/DINT/REAL.




3 CREATING NEW SEQUENCE PROGRAM USING FB MELSOFET

3.11 Correcting the FB

[Setting Purpose]
If the FB of the monitored/tested sequence program does not operate as expected,
correct the program of the FB.

POINT

(1) The FB of the sequence program including the FB cannot be displayed if read
from PLC is performed to read the program from the PLC CPU.
GX Developer displays the sequence program that has been compiled.
Hence, carefully store the program that has not yet been compiled since it is
needed to correct the FB.

(2) Correct the FB program on the FB definition window.
The program cannot be corrected on the FB window.

(3) Note that if multiple pieces of the same FB definition have been pasted to the
sequence program, correction to the FB definition program is reflected on all
FBs.

[Setting Procedure]
(1) On the FB tab, double-click and choose the FB definition to be corrected.

(2) As the FB definition window appears, correct the program.
If the FB window has already been displayed, the following dialog box appears.

MELSOFT series GX Developer ]

This will close the Function Block definition window
and will display the Function Block windowr.
Avreyou sure?

Clicking the button closes the FB window and displays the FB definition

window or FB variable setting window.

(3) After completion of program correction, compile the FB definition.
If you do not execute compile, the correction is not reflected on the FB pasted to
the sequence program.

(4) Compile the sequence program where the corrected FB definition has been
pasted.
If you do not execute compile, the correction made to the FB is not reflected on
the sequence program.
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3.12 Making Online Program Correction to the Sequence Program

[Setting Purpose]
Write the corrected sequence program to the PLC CPU that is in the RUN status.

POINT

Online program correction cannot be made if compile has been executed after
correction of the FB definition.

In this case, choose [Online] — [Write to PLC] to write the program to the PLC
CPU.

[Operation Procedure]
Choose [Convert] — [Convert(Online change)] or press +[F4].
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4 UTILIZING THE EXISTING FB TO CREATE SEQUENCE
PROGRAM

This chapter describes the operations for utilizing the created FB to create a sequence
program.

The operation procedures in Section 4.1.1 and Sections 4.5 to 4.9 are the same as those
in Section 3.1 and Sections 3.5 to 3.9. For explanations, refer to the corresponding
sections of Chapter 3.

4.1 Creating Project for FB

4.1.1 Creating a new project

[Setting Purpose]
Set the PLC series, PLC type and Project name necessary to create a new project
for the FB.

Refer to Section 3.1 for the explanation of the operation procedure.

4.1.2 Reading the existing project

[Setting Purpose]
Read the saved project to add the FB to the existing project.

[Operation Procedure]

Choose [Project] — [Open project] or click ( + @).

[Dialog Box]
Open project
Fraoject drive ’m
.
qepu_fh
SAMPLET
SAMPLEZ
Drive/Path  [SMELSECAGRRW ‘_ 2)
1) —PFrojectname |q:pujb ﬂ

[Description]
1) Project name
Click the object project and set the project name.

2) button

After you finished the setting, click this button to read the project.
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4.2 Utilizing the Existing FB Definition (Copy)
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There are the following two ways to utilize the existing FB definition.

(1) Utilizing the existing FB definition from another project (refer to Section 4.2.1)
(2) Utilizing the existing FB definition within the same project (refer to Section 4.2.2)

These utilization methods will be described in the following sections.

4.2.1 Utilizing the existing FB definition from another project

[Setting Purpose]
Copy the FB definition created in another project to utilize it.

[Operation Procedure]
Choose [Project] — [Copy].

[Dialog Box]

Copy

Copy source

1) Dirive/Path name Froject name

|C:\MELSEC\GPPW |qcpu_fb Browse...

2) —»(_ Tile | )

PLCtype |Q25H

=l-mE Program
[ baIn
--%] Devica comment
[] COMMENT
-l %] Parameter
[ PLC/Metwork/Femate password
--[&] Devica initial value
[ baIn
--fi&] Function Block

Execute | Close

2

[
4)

[Description]
1) Drive/Path name, Project name

From the button, set the project having the FB definition you want to

copy.
2) PLC type

The PLC type of the copy source project is displayed.
3) Copy source FB definition

Choose the FB definition you want to copy.
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4) button

Click this button to execute copy.

When the program is to be copied from another project, the following dialog box is
displayed.

Copy option E2

& would you copy global varables?

—Haow ta copy global vanables
a) »{% Copy all after delete all previous variables
b) »" Owenwrite previous vanables and add new wariable:
c) »" Keep previous vanables and add new variables

a) “Copy all after delete all previous variables”
The global label variable setting selected at the copy source is written over the
copy destination.

b) “Overwrite previous variables and add new variable”
If the same global label exists at the copy source and copy destination, the
global label at the copy source is written over the copy destination.
The non-overlapping global label is added to the global variable setting at the
copy destination.

c) “Keep previous variables and add new variables”
If the same global label exists at the copy destination and copy source, the
global label at the copy source is not written over the copy destination.
The non-overlapping global label is added to the global variable setting at the
copy destination.

[Setting Procedure]

(2) By clicking the button on the copy dialog box, the FB definition having
the same name as that of the copy source is created in the project.

(2) If the FB definition having the same name as that of the copy source already

exists in the copy destination, the following dialog box appears to indicate that
copy has been stopped.

MELSOFT series GX Develaper B

\11) Creation is not possible because same Function Block name is existing.

To execute copy, change the FB definition name of the copy destination to
another name and execute copy again.

Changing the FB definition name also changes the FB definition name of the FB
pasted to the sequence program.

Refer to Section 4.3 for changing the FB definition name.
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4.2.2 Utilizing the existing FB definition within the same project

[Setting Purpose]
Copy the FB definition already created in the same project to utilize it.

[Operation Procedure]
« Click the right button of the mouse on the <<Function Block>> tab and choose —
[Copy].
» Choose [Project] — [Edit Data] — [Copy].
« Click the right button of the mouse on the <<Project>> tab and choose — [Copy].

[Dialog Box]
Copy

»— s

|Fun|:1i0n Block j

Cancel

2) ———» Copy source data name

|ADD_1 -]
3) ———» Copy destination data name

|ADD_2 -]

4)——— > Title

[Description]

1) Data type
Choose Function block.
When you choose the FB definition of the copy source and open the Copy dialog
box, Function block has already been selected from the beginning.

2) Copy source data name
Set the data name (FB definition name) you want to copy.
When you choose the FB definition of the copy source and open Copy dialog box,
the data name has already been set from the beginning.
Alternatively, as the list box displays the FB definition names already created,
choose the object FB definition name from that list.
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3) Copy destination data name
Set the data name (FB definition name) of the copy destination.
The list box displays the FB definition names already created. You can set the
data name by choosing the FB definition name from that list and correct part of
that name. Set the data name within eight characters.

» Usable characters
Alphanumeric characters, _, », $, , ~ (tilde), !, #, %, & ( ), -, { }, @,
* (apostrophe), ' (single quotation)

» Unusable characters
Anyof"=|:;,\[ ]+*?<>./willresultin an error.

4) Title
Set the title to be set to the project within 32 characters.

5) button

Click this button when the setting is finished.

[Setting Procedure]
(1) Clicking the button on the copy dialog box displays the following dialog

box.

MELSOFT series GX Developer [ ]

!E Are wou sure to copy data from ADD_1 to ADD_27

Ma ‘

Click the button to start copy.

(2) If the FB definition name of the copy destination already exists, the following
dialog box appears to indicate that copy has been stopped.

MELSOFT series GX Developer Ed

\11) Creation is not possible because same Function Block name is existing.
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4.3 Changing the FB Definition Name

[Setting Purpose]
Set a new name when you want to change the name of the FB definition copied from
another project.

[Operation Procedure]
« Click the right button of the mouse on the <<Function Block>> tab and choose —
[Rename].
» Choose [Project] — [Edit Data] — [Rename].
« Click the right button of the mouse on the <Project> tab and choose — [Rename].

[Dialog Box]
Rename

1) ———> Datatype
|Functi0n Block j

5)

LI
o
2 |x

Cancel
2) ——® Diata. name hefore changing

[ADD_1 =
3) ——» Changed Data name
[aDD_2 ~]

4) ———> Title

[Description]

1) Data type
Choose Function block.
When you choose the object FB definition and open the Rename dialog box,
Function block has already been selected from the beginning.

2) Data name before changing
Set the data name (FB definition name) you want to change.
When you choose the object FB definition and open the Rename dialog box, the
data name has already been set from the beginning.
Alternatively, as the list box displays the FB definition names already created,
choose the object FB definition name from that list.
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3) Change Data hame
Set a new data name (FB definition name).
The list box displays the FB definition names already created. You can set the
data name by choosing the FB definition hame from that list and correct part of
that name. Set the data name within eight characters.

» Usable characters
Alphanumeric characters, _, *, $, , ~ (tilde), |, #, %, &, ( ), -, { } @,
* (apostrophe), ' (single quotation)

» Unusable characters
Anyof"=|:;,\[ ]+*?<>./willresultin an error.

4) Title
Set the title to be set to the project within 32 characters.

5) button

Click this button when the setting is finished.
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4.4 Correcting the Program Body or FB Variables of the Utilized FB Definition

[Setting Purpose]
Correct the utilized FB definition to be the program that meets its purpose.

[Setting Procedure]
(1) Double-click the utilized FB to display the FB definition window or FB variable
setting window.

Input/OumLt Label Constant Dievice type
1 [VAR_INPUT = [IMN1 BOOL =
2 VAR_INPUT ~ [IN2 BOOL 2
3 |VAR_INPUT > [PLUST INT -
4 WAR_OUTPUT T auT1 BOOL N2
5 |var g >= pLUST ks00 1 I+ K1 pLUST pLUSZ
6 VAR O
7 — (RA1 3
8 111
< PLUST Kag3 } {+ Ko PLUS1 PLUSZ
12 ‘
- RAZ ]
Ral RAz
—t A auT p
RAl RAiz
- {1 ouTz 3

(2) Correct the program on the FB definition window.

U]

i o 2= PLUE1 Kgon T [+ K1 PLUST PLUSZ |
IN: W
— RA1

(L))

(R S ;:|(< PLUST [V [+ K1 PLUSH PLUS2 1
Iz 1
— RAZ

N

1
— ouT3
FAT RAZ
[T F - Ut
RAL RAZ
U I T2

(3) When you have corrected, added and/or deleted the labels, edit the labels on the
FB variable setting window.

Edit operation

Pegister Insert Add
Close Delate

Input/Output Label Constant Device type
1 |VAR_INPUT T IN BOOL
2 [VAR_INPUT T [IN2 BOCL
3 [vaR INPUT TINZ BOOL
4 |VAR_INPUT ~[PLUST INT
S VAR OUTPUT ot BOCL
& VAR QUTPUT TlouT2 BOOL
7 |¥AR_QUTPUT ~|QUT3 300
g VAR QUTPUT ¥ [PLUS2
] ~[rat g\IJLT
10 ~|RA2 REAL
STRING
ARRAY =




4 UTILIZING THE EXISTING FB TO CREATE SEQUENCE PROGRAM MELSOET

4.5 Converting the FB Definition (Compile)

[Setting Purpose]
Convert the corrected FB definition for use in the sequence program.

Refer to Section 3.5 for the explanation of the operation procedure.

4.6 Pasting the Converted FB to the Sequence Program (FB Utilization)

[Setting Purpose]
Paste the FB to the sequence program being created to enable the function block.

Refer to Section 3.6 for the explanation of the operation procedure.

4.7 Creating the Sequence Program

[Setting Purpose]
Create an input ladder section and an output ladder section for the FB pasted to the
sequence program to complete the sequence program.

Refer to Section 3.7 for the explanation of the operation procedure.

4.8 Converting the Sequence Program into the Program to Be Executed on the
PLC CPU (Compile)

[Setting Purpose]
The sequence program where the FB has been pasted cannot be executed as-is on
the PLC CPU. Perform compile operation to convert it into the program to be
executed.

Refer to Section 3.8 for the explanation of the operation procedure.

4.9 Writing the Converted Sequence Program to the PLC CPU (Write to PLC)

[Setting Purpose]
Write the converted sequence program to the PLC CPU.

Refer to Section 3.9 for the explanation of the operation procedure.
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5 DELETING UNNECESSARY FB DEFINITION FROM THE
PROJECT

[Setting Purpose]
Delete the FB definition that has become unnecessary due to project modifications.

[Operation Procedure]
« Click the right button of the mouse on the <<FB>> tab and choose — [Delete].
» Choose [Project] — [Edit Data] — [Delete].
« Click the right button of the mouse on the <<Project>> tab and choose — [Delete].

[Dialog Box]
Delete
1)—» Datatype 4__ 3)
SRS Cancel

2) ——» Diclete data name

ADD_T =]

[Description]

1) Data type
Choose Function block.
When you choose the object FB and open the Delete dialog box, Function block
has already been selected from the beginning.

2) Delete data name
Set the data name (FB definition name) to be deleted.
When you choose the object FB and open the Delete dialog box, the data name
has already been set from the beginning.
Alternatively, as the list box displays the FB definition names already created,
choose the object FB definition name from that list.

3) button

Click this button when the setting is finished.

[Setting Procedure]
(1) Setting the object FB definition name and clicking the button displays the

following message.

MELSOFT series GX Developer E

Are you sure you want to delete ADD_17
[f deletion is executed, Ladder block containing Function Block pragram also will get deleted.

-l

Ma |

(2) Click the button to delete the FB definition.
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POINT

(1) Deleting the FB definition also deletes the ladder block that includes the deleted

FB definition (FB) from the sequence program.
Before executing delete, it is recommended to confirm by making character

string search that the FB definition to be deleted is not being used in the
sequence program. (Refer to Section 3.7.3.)

(2) When deletion of the FB definition is to be executed, the following message
appears to indicate that conversion has been stopped if the sequence program
that includes the FB definition (FB) to be deleted is not yet converted.

MELSOFT series GX Developer [ <]

\11) Execution is not possible because program containing Function Block is not changed.

Before executing delete, convert the sequence program or delete the ladder
block that includes the FB first from the sequence program.
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6 COMBINING MULTIPLE PROGRAMS INTO ONE

6.1 Combining Sequence Programs into One

[Setting Purpose]
When multiple sequence programs including FBs exist, combine the sequence

programs into one.

[Setting Procedure]
The sequence programs including FBs cannot be combined into one by the

operation performed using [Merge data] in the [Tools] menu.
Hence, perform copy and paste operation between the sequence programs in the

same project to combine them into one.
The procedure will be described using the following two programs as an example.

(a) Copy destination program: MAIN

Taco

[ ADD_1(FBT) |
|a:|un uuu1:a| 110

ADAZ
3 [SET ¥0E1

{END

1180 181
[ INGR 010 1

100 ADD_Z (FET]
87— | B:INT auT1:E 1200

B:INZ auT2:e 1201

1
I

{0200 3 N:PLUEY PLUSZ R 0201

[END 1

(1) Select and copy the area from step 0 to the necessary step of the copy source
sequence program.

el oo

ADD_Z (FEA1)
OUT1:H

OuTZ:B

PLUEZ ¥
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(2) Paste the copied sequence program to the step of the copy destination sequence
program where you want to make insertion.

4040
{ o — | Y000
10 | ADD_TIFET) |
[ Nt |a:|uu uuuml kil
A041 004z
o @} -+ [ SET ¥l 1
ESEA] 1181
[ L] ; A+ { Incp oo 1
1182
—
1100 ADD_2 [FB2)
[ ol B:IN1 Ut B Y200
101
— | B:INZ ouT2:E Y201
{0200 #:PLUST PLUSZ: W D201}
[ 88 [END 1

(3) Convert and save the sequence program.

POINT

Copy and paste operation cannot be performed between the sequence program of

one project and that of the other project.

In this case, perform the following operation.

(1) Choose [Project] — [Copy] to copy the sequence program and FB definition of
the other project.
At this time, copy cannot be executed if the PLC type of the copy source project
differs from that of the copy destination project.
In this case, change the PLC type of the copy source project to that of the copy
destination project and save it as another project.

(2) Perform copy and paste operation between the sequence programs of the same
project.

6.2 Combining Comments into One (Data Joint)

[Setting Purpose]
Combine the comments of multiple sequence programs into one.

[Operation Procedure]
Choose [Tools] — [Merge data].

REMARK

For details of the operation, refer to "Merge data" of the GX Developer Version 7
Operating Manual.

POINT

» Comments not saved in the personal computer cannot be combined.
» Merge data cannot combine the sequence programs that include FBs.
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7/ VERIFYING THE PROJECTS

[Setting Purpose]
Verify data between the projects of the same PLC type.

[Operation Procedure]
Choose [Project] — [Verify].

REMARK
For details of the operation, refer to "Verifying Data in Projects" of the GX Developer

Version 7 Operating Manual.

Executing project verify displays the verify results of the following items.
(1) Parameters
(2) Labels + FB programs
(3) Actual programs

The following are the display examples of verify results.
(a) Verify results: When the results are OK

[Project verify: Real program]

Uerify source
Project name -C:\MELSEC\GPPW\gcpu_fb
Data name -MAIN

Uerify destinatien
Project name -C:\MELSEC\GPPW\gcpu_fb2
Data name -MAIN
<File>

<Memory>
Step  Instruction

Step Instruction

No unmatched areas.

(b) Verify results: When the results are not good

[Project verify: Label+FB program]
Uerify source
Project name -C:\MELSEC\GPPW\gcpu_fb
Data name -MAIN
Uerify destination
Project name -C:\MELSEC\GPPW\qcpu_fb3
Data name -MAIN

<Memory> <File>

Step Instruction Step  Instruction
172 OUT v¥7@ ( 55) AND M1008
173 END ( 56) ANI M2e81

2 items unmatched.
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POINT

(1) Verified data are as follows.
» Parameters
» Sequence programs where FBs have been pasted
* Actual programs available by compiling the above sequence programs
(programs written to the PLC CPU)
FB definitions (program bodies, FB variables) are not verified.

(2) If sequence programs not yet compiled are verified, the following message
appears to indicate that verify has been stopped.

MELSOFT series GX Developer B

\i,) Failed to compare with the real program because
the selected label+FB program has not been compiled.

(3) Multiple data can be selected as shown below for the verify source and verify
destination. Verify is performed between the data of the same name.

Werify source Werify dest
=I-pE) Program - Program
M BAAIN A bAAIM
bA MAINT B MAINT
-1 8] Parameter 1] Farameter
M PLC/Netwark M PLC/Metwark

A A

Choose the data names by turn on their check boxes.

(4) For programs, verify can be made between sequence programs that include
FBs.
Verify is disabled if the programs specified are not the sequence programs that
include FBs.
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8 PRINTING

This chapter describes the operation methods for printing the sequence program
including FB and printing the FB definition.
For other printing methods, refer to the GX Developer Version 7 Operating Manual

given in the related manuals.

8.1 Printing the Sequence Program Including FB

[Setting Purpose]
Print the sequence program that includes the FB.

[Operation Procedure]

Choose [Project] — [Print] or click [E2| (( Ctrl] + [ P]).

[Dialog Box]
Print
Device comment l List of used device l Device memory } Dewvice init l FLC parameters
MNetwork parameters 1 Cross reference list ] Praoject contents list 1 TEL ] Product infarmation list
1) Fitrer —ECSAPET——MEESAR-—9 Ladder \ Instuctionlist | Label/FE | TCseting

Ladder Print ltem o -
V¥ Print Ladder rograr selection

r Select Clear_

. - selection
Additional information
¥ Dievice comment [ @ g*g C3*5 )

[T Statement/note

-
I g )
¥ Contact user

Frintposition & Right ¢ Battam Setup
Frint range & Al ¢ Specified WEIE)2 Bii
™ Coil user :Ln;zainge
Print range & o
" Specified
Print conditions |

W Print NOFLF
¥ Benews page at each ladder block unit

I~ Frints the blank lines with no device comments

(In case of blocks under conversion, before
- X printing make sure that conversion is
¥ Frintin the kMacra Instruction format complated )

Ladder contacts indication the same =

Printer setup | Fage setup | bultiple prlntmg| Print | Print presview Close
A

2)

[Description]
1) <<Ladder>> tab
Click this tab to switch to the print detail setting screen.

2) button

Click this button to print the sequence program.
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[Setting Procedure]
(1) After setting the necessary information for printing, click the [Print] button to start
printing.

(Print example)

X0 Xt )
82— } ras [PLS w0 1 S| ss) | | |
B/ 84 l [ [
0 1o
86— } [SET "o 1 ms| s w4 | |
B/D] 93] | [ |
X0 Xt 0
88— i} {rs " 1 ms| 92 | | |
B/ 9] | [ I
it o
o} {RsT "o 1 ws| e7) w | |
BD| 93] | | |
o D100
U {iNP  Dl00 ] AS] 105] | | |
B[ 95 | | |
X100 D0_T (RDD_T)
L e LALL U :Bf (Y110
D10
= 0 D1 B2 uT2:B——{Wov D10 DIt 1 ws| 138 | | |
ns| I | [ [
DIt
B/D| 188 | | |
B/ [ l [ l
—— (o0 Jw:pwust PLUs2:Wffp200 oo
144 = 0200 K999 ] o)
149 [ ]

The following items cannot be printed when the FB was used to create the program.
* MELSAP2, 3

* MELSAP-L

« List printing
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8.2 Printing the FB Definition

[Setting Purpose]
Print the FB definition program and/or FB variables of the FB definition.

[Operation Procedure]

Choose [Project] — [Print] or click ( + E).

[Dialog Box]
Print
Dewvice comment I List of used device ] Device memony 1 Desice init ] PLC parametars ]
MNetwork parameters I Cross reference list } Project contents list I TEL 1 Product information list ]
Tile | MELSAP23 | MELSAPL | Ladder | Instucionlist  LabelfFE | TCsefing |

I~ Global wariahles

Local variahles selection

I~ Local variables RAIN

RAIN

FB selection

1) ——» ¥ Header a0
ADD_2

2) —  p ¥ Body

{ * Ladder € Instruction list 1 ADD_1
3) ———— P Ladder contacts indication the same
Additional infarmation
[ Device Comments
(F F. )
[ Statement/note
Prirter setup | Page setup Wultiple printing | Print Print presvigw M Einsa
T
4)
[Description]
1) Header
Turning on the check box prints the FB variables.
2) Body

Turning on the check box prints the FB definition program.
Choose the program format from Ladder or List. It defaults to Ladder.

3) Additional information
Select whether the FB definition program to be printed is annotated with device

comments and/or statements/notes.
Turn on the corresponding check box to annotate the program.

4) button

Click this button to print the sequence program.
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[Setting Procedure]
(1) Choose the FB definition to be printed.
Click and highlight the FB definition to be printed from the list of the FB definitions

registered to the project, and then click the [Select] button.

Select | |

ADD_T < Click the button tc
choose the FB definition.

FB definitions registered to—p
the project are listed.

(2) Select the item to be printed (Header, Body) and click the [Print] button to start
printing.

(Print example: FB variables)

| Function block

Header Function block name : ADD_1 Title :
Label Device/Constant bevice kind | Input/Outpul Comment

N1 . BOOL VAR_INPUT

IN2 BoOL VAR INPUT

PLUS1 INT VAR INPUT

oUT1 BOOL VAR_OUTPUT

ouT2 BOOL VAR_OUTPUT

PLUS2 INT VAR_OUTPUT

RAL BOOL -

RA2 BOOL

(Print example: Program body)

LADD'} ‘
N1
( o 5= PLUST K500 ] ﬁ'} K1 PLUS1 PLUS2 }
N2
— (G
Nl
( 13)}—| < PLUSL K499 ] {+ K10 PLUS1 pLUS2 ]
N2
__| (rA2 )
RAL RA2 i
¢ 26— —F (out1 )
RAL RA2
o —Hf—} (our2 b
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Appendix 1 Character Strings Unusable as Labels and FB Names

The following character strings are unusable as labels and FB names for function block
programming.

The string of device name, sequence instruction, SFC instruction, application
instruction can not be used as label.

An error may occurred during registering or at compile time when any of the following
strings are used

The strings which can not be used in label programming

A,ACJ,ADD,ANB,AND,ANDF,ANDN,ANDP,ANI,ANY,ANY_BIT,ANY_DATE,ANY_DERIVED,

A | ANY_ELEMENTARY,ANY_INT,ANY_MAGNITUDE,ANY_NUM,ANY_REAL,ANY_SIMPLE,ANY_STRING,
ARRAY
B,BCD(P),BEND,BIN(P),BKBCD(P),BKBIN(P),BL,BLOCK,BMOV/(P),BOOL,
BOOL_TO_BYTE(DINT,DWORD,INT,REAL,SINT,UDINT,UINT,USINT,WORD),

B | BYTE(DINT,DWORD,INT,REAL,SINT, TIME,UDINT,UINT,USINT,WORD)_TO_STRING,
BYTE_TO_BOOL(DINT,DWORD,INT,REAL,SINT,UDINT,UINT,USINT,WORD),
B_BCD_TO_DINT(INT,SINT),BXCH(P),BYTE

C | C,CAL,CALC,CALCN,CJ,CML(P)
D,DBCD(P),DBIN(P),DBL(P),DCML(P),DDEC(P),DEC(P),DELTA(P),DFLT(P),DGBIN(P),DGRY(P),DI,

5 | DINC(P)DINT.DINT(P),DINT_TO_BCD(BOOL BYTE,DWORD,INT REAL,SINT,TIME,UDINT,UINT,USINT.WO
RD),DIV,DMOD,DMOV(P),DNEG(P), DWORD,DWORD_TO_BOOL(BYTE,DINT,INT,REAL,SINT,
UDINT,UINT,USINT,WORD),DX,DXCH(P),DY,D_BCD_TO_DINT(INT,SINT)

E | E,EGF,EGP,EI,EMOV(P),END,ENEG(P),EQ,EQ(GE,GT,LE,LIMIT,LT,MAX,MIN,NE,SEL)_STRING

F | F,FD,FEND,FF,FLT(P),FMOV(P),FX FY

G | G,GBIN(P),GE,GOEND,GRY(P),GT

H |H

| LIMASK,INC(P),INT,INT(P),INT_TO_BOOL(BYTE,DINT,DWORD,REAL,SINT,UDINT,UINT,USINT,WORD),INV
JRET

J | 39MP,JIMPC JMPCN

K | K

L | L,LD,LDF,LDI,LDN,LDP,LE LED,LEDA LEDB,LEDC,LEDR,LINT,LREAL,LT,LWORD

M | M,MC,MCR,MEF,MEP,MOD,MOV(P),MPP,MPS,MRD,MTR,MUL

N | N,NE,NEG(P),NOP,NOPLF,NOT

O | OR,0ORB,0RF,0ORI,ORN,ORP,0UT(H)

P | P,PAGE,PCHK,PLF,PLS,PLSY,PWM

Q Q

~ | RRAMP.RCI,READ REALREAL_TO_BOOL(BYTE,DINT,DWORD,INT,SINT,UDINT.UINT.USINT.WORD),RE

CV,REQ,RET,RETC,RETCN,RFRP,RFS,ROTC,RST,RTOP

Appendix - 1 Appendix - 1
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The strings which can not be used in label programming
S,SB,SCJ,SD,SEND,SEND,SET,SFCP,SFCPEND,SFT(P),SG,SINT,SINT_TO_BOOL(BYTE,DINT,
DWORD,INT,REAL,UDINT,UINT,USINT,WORD),SM,SPD,SREAD,ST,STEPC,STEPD,STEPG,STEPI,

S STEPID,STEPIR,STEPISC,STEPISE,STEPIST,STEPN,STEPR,STEPSC,STEPSE,STEPST,STMR,STN,
STOP,STRING,STRING_TO_BYTE(DINT,DWORD,INT,REAL,SINT, TIME,UDINT,UINT,USINT,WORD),
SUB,SW,SWAP(P),SWRITE,SZ

T,TIME, TR, TRANA, TRANC, TRANCA,TRANCO,TRANCOC, TRANJ, TRANL,TRANO,TRANOA, TRANOC, TRAN
OCA,TRANOCJ, TRANOJ, TRUNC_DINT(INT,SINT), TTMR

U,UDCNT1(P),UDCNT2(P),UDINT,UDINT_TO_BOOL(BYTE,DINT,DWORD,INT,REAL,SINT,UINT,USINT,WO
U RD),UINT,UINT_TO_BOOL(BYTE,DINT,DWORD,INT,REAL,SINT,UDINT,USINT,WORD),ULINT,
USINT,USINT_TO_BOOL(BYTE,DINT,DWORD,INT,REAL,SINT,UDINT,UINT,WORD)

V,VAR,VAR_CONSTANT,VAR_EXT,VAR_EXTERNAL,VAR_EXTERNAL_CONSTANT,
V | VAR_EXTERNAL_FB,VAR_EXTERNAL_PG,VAR_GLOBAL,VAR_GLOBAL_CONSTANT,
VAR_GLOBAL_FB,VAR_GLOBAL_PG,VAR_IN_OUT,VAR_INPUT VAR _OUTPUT,VAR_TEMP,VD,VOID

W,WORD,WORD(P),WORD_TO_BOOL(BYTE,DINT,DWORD,INT,REAL,SINT,UDINT,UINT,USINT),
WRITE,WSTRING,X,XCH(P),W_BCD_TO_DINT(INT,SINT)

X XOR,XORN

Y Y

Z Z,/COM,ZNRD,ZNRF,ZNTO,ZNWR,ZR

The error may occurred when a string which perfectly matches with the above strings.
But, the error may occurred when of device name contains the hexadecimal characters
from O to F is after it.

Ex. XFFF, M100

Other points to note regarding the label definition
1. Can not use the space character.
2. Can not use the numerals as the starting character.
3. Can not use the following:
()x )+ <> =& #,8,%,, M@, LL G 2N
But, in case of underscore character, an error may occurred when it is present at the
end or two or more underscore characters are used consecutively

Appendix - 2 Appendix - 2
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