28 § Logic
Programming

This chapter provides an overview of the addresses that you can use in GP-Pro EX and GP,
and how to create L ogic Programs using the GP-Pro EX Logic functions. Read "28.1 Logic
Programming Steps” (page 28-2) and then turn to the relevant sections.
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Logic Programming Steps

28.1

Logic Programming Steps

Use the following steps to create logic programs.

1 ()(:?e!g?ég 2“2&?;5&;“3?%5’ & 28,2 Preparing to Create Logic Programs" (page 28-3)
2 Registers addresses in use & 283 Registering Addresses" (page 28-13)
3 Insert rungs and branches 728 4 Inserting Rungs and Branches" (page 28-42)
4 ¥~ "28.5 Insert Ladder Instructions” (page 28-51)
Insert instructions 57 28.6 Allocating Addresses to Instructions” (page 28-
66)
5 Allocs;ﬁbg)l(t\gﬂgule Os with (éb"Chapter 30.1 Controlling External I/O" (page 30-2)
. ecking Errors" (page 32-
6 £57"32.9 Checking E " 32-53
Check for errors &~"28.10 Correcting Logic Program Errors” (page 28-86)
7 Transfers the logic program & 28,9 Transferring Logic Programs" (page 28-84)
S &~ "28.11 To monitor logic programs on the computer
(Online Monitor)" (page 28-88)
Monitors the logic program | <5~ "28.12 To monitor logic programs on the GP (Logic
Monitor)" (page 28-99)
o Corrects bugs in the logic &~ 28.11.4 To edit logic programs that are being

program

monitored (Online Edit)" (page 28-95)

« For the complete devel opment flow, please see the following.
Fy2 Creating HMI Displays and Logic Programs” (page 4-3)
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Preparing to Create Logic Programs

28.2 Preparing to Create Logic Programs

» The procedures to start/end GP-Pro EX and save project files are the same as
the procedures to create a new screen.
@"Chapter 5 Start to Finish" (page 5-1)

28.2.1 Use Logic Feature

B If your model supports logic functions

To enable logic programming settings, select amodel that supportslogic functionsin
[Display Unit] when you create a new project file.

NOTE F7"1.3 List of Supported Functions by Device" (page 1-5)

B If your model does not support logic functions

When you create a project file and in [Display Unit] select amodel that does not support
logic functions, the logic programming settings are disabled.

- * You can create logic programs, but you cannot transfer the programs to the
IMPORTANT g - .
GP unit if it does not support logic functions.

» Even if you change the logic functions from [Enable] to [Disabl€], the logic
program will not be deleted. You can also edit the logic program.

28.2.2  Logic Type

Logic programs consist of the following three types of logic.

Logic Type Logic Name Description

Initialize Logic | INIT The logic is run only once when the GP starts up.
You can create only one INIT program in a project
file. Start label: "INT START"

End Label: "INIT END"

Main Logic MAIN The logic program is run after theinitialize logic
has been run.

Start Label: "MAIN START"

End Label: "MAIN END"

Subroutine SUB-01-SUB-32 | Logic is created to run the subroutine processing.
You can create up to 32 subroutines in a project
file.

Start Label: "SUB-** START" (**01 to 32)

End Label: "SUB-** RETURN"(**01 to 32)

» Thelnitialize Logic and Main Logic are created beforehand.

* You can add a subroutine with the [New Screen] command.

» Thetotal number of rungsin all programs, excluding the Start Label/End Label must be
less than 5000.
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Preparing to Create Logic Programs
B Logic Display

1 Click the [Screen List] tab to open the [Screen List] Window.

Screen List
Screens of Type lﬁ Wv
Search Method ITitle j

Refine Search I Search |
TRREX|2H%

g} Base Screens
=] - 0001 [Untitled)
g} Window Screens
g} Logics
FINIT
O INIT [Untitied)
rMAIN
Of MaIN [Untitled)
3 140
170
] ED e 1= [Untitled)
g KR

P e—
ﬁ System |ﬁ Address | @ Eommol Screen... I

* If the [Screen List] tab is not displayed on the work space, on the [View (V)]
menu point to [Work Space (W)] and then click [Screen List (G)].

2 Double-click the [MAIN] logic screen to display it in the work space.

- (-
Screen List MAIN(Untitled) B3| b %
Sereers of Typ= AT
SeachMethod  [Title =l (01) MAIN START
Refine Search I SEEEH | 2 LMaIN END
TARX| EH% o
g} Ease Screens
=1 - | [Untitled)
g} ‘window Screens
3} Laogics
FINIT
O IMIT [Untitled)
- MAIN
O AN [Unttled)
53 140
170
B ?_I:l KRR [ | py (Unttied)
PATT

ﬁ Supstemn |ﬁ Address | @ Comrmo Screen...|—

» Double-click any logic screen in the screen list to switch logic screens.
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Preparing to Create Logic Programs

28.2.3 Logic Screen Logic Screen Part Name
Logic Name — | INIT(Untitled) 4| 4p >
1 |-MAIM START
[l
— Lamp remainz OM until the PowerOFF button iz pressed
T kT <— /0O Address
Rung PovverOn PDU\ilerOff =
2 I 1
g Number —E) i I C <
a4 C1 10
Sty /v Lamp
eps = [ ~~Shunt
Branch/ so] 12 ( SodaljectionTime
Sodafalve iz
“ 33) il ( 2000 T(mS) Q:>Operand
Rung 4~(ce iz supplied to a cup while pressing the push button )
Comment T W11
IeeSupplyButton SetlceSupplyCup Supplvlce
o 81; A 1
Item Description
Logic Name The name of the logic screen will be displayed. Click the tab to switch
screens.
Rung Consists of zero or more instructions or one label. The maximum number

of instructions per rung is 150; the maximum number of branchesis 50.

Rung Number

Sequential numbers with the Start Label as 1 are displayed for each rung.

Steps Steps are the size of alogic program calculated as 6 bytes per 1 step.
Shunt Thisindicates the horizontal shaft connecting the left power bar to the
right power bar.(connect line)
Branch Executes the logic program by connecting to rungsin paralel.
F128.4.2 Inserting and Deleting Branches" (page 28-49)
Operand I ndicates the constants allocated to the instructions.
& 28.6.1 Operand Settings" (page 28-66)
I/O Address The address value allocated to the 1/0 unit. The 1/O address format differs

depending on the allocated drivers.
& "Chapter 30 Controlling External /0" (page 30-1)

Rung Comment

Displayed when arung has a comment.
& 8.7.2 Adding Rung Comments" (page 28-74)

Variable Comment

Displayed as atool tip when the pointer pointsto avariable with a
comment.

&~ 8.7.3 Symbol Variable Comments" (page 28-76)

Power O

I Pe——H/|

[Press the power button to start
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Preparing to Create Logic Programs

28.2.4  Customizing the Toolbar
When programming, you may want to put frequently used instruction icons on the tool bar.
B Setup Procedures
1 Onthe[View (V)] menu, click [Option Settings O)]. The [Option Settings] dialog box

appears.
2 Select [Toolbar], then click [Toolbar Settings]. The [Toolbar Settings] dialog box appears.

#* Preferences E

General Configure toolbar layout
Screen Edit Style
Script

E Toolba
i Customize
Logic Edit Style
Monitar Step :
Erar Check Toolbar Settings |

Parts

V' Show Parts preview

3 Select [Object Toolbar], then [Ladder Instruction]. Select the category of the command you
want to place on the toolbar. Icons in the selected category appear in [Items].

Object Toolbar
I Ladder Instructions j
Category
Item Toolbar
_Add | [Chlank - =
SET << Remove F MO
RST Separator NC
— out
B
TOM
Move Up EX T0F
I ove Dovn CTD
Default |
Qg (0] I Cancel
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Preparing to Create Logic Programs

4 In[ltem], select theicon and click [Add] to move the selected icon to [ Toolbar].

#* Toolbar Settings

(bject Tookbar
Ladder Instructians v
Catagory

Toolbar
( Add>> - blank |
SET << Remove | M F ND
RST Separator itk NC
—— oo
o
Movelp | [£ TON
| Hove Dawn oTD
=  Toolbar Gettings
Default =
Object Tookbar
Ladder Instructions -
0K (D) Cari
Catego
Bit Basic -
Itemn Taclbar
a8 ] frmo |
RST <« Remave | HAF NC
Separator & outT
—— [P
Move Lj fg JLO
B CTD
Wiowe Do
Default
oK) Cancel

5 Click [OK] to close the [Toolbar Settings] dialog box, then click [OK] to close the
[Preferences] dialog box. Theicon will appear on the toolbar.
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Preparing to Create Logic Programs

B Ladder Instructions Icon List
The instruction icons are as follows.

@"Chapter 29 Ladder Instructions” (page 29-1)

» For details on the instructions, refer to the relevant instructions.

Category Feature Command |lcon
Basic Bit Basics Normally Open NO iF
Instructions Normally Closed NC w

Out ouT o

Negative Out OUTN &

Set SET &

Reset RST @&

Pulse Basic Positive Transition PT 1

Negative Transition NT m

Basic Program Jump JMP
Instructions Control Jump to Subroutine ISR
Return RET

Repeated Process (Start) | FOR o

Repeated Process (End) | NEXT e

Inverse INV &

Exit EXIT m

Power Bar Control PBC e

Power Bar Reset PBR 2

Logic Wait Instruction LWA i

Continued
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Preparing to Create Logic Programs

Category Feature Command |lcon
Operation Arithmetic Add ADD +
Instruction Operation Subtract SUB =

Multiplication MUL X
Division DIV 7
Modulation MOD o
Increment INC 11
Decrement DEC i3
Time Operation | Time Addition JADD @
Time Subtraction JSUB e
Logical Logical AND AND i
Operation Logical OR OR og
Logical XOR XOR =
Logical NOT NOT
Transfer Move (Copy) MOV oga
Block Move (Block Copy) | BLMV B
Fill Move (Fill Copy) FLMV w4
Exchange XCH it
Shift Shift Left SHL =
Shift Right SHR EY
Arithmetic Shift Left SAL =
Arithmetic Shift Right SAR =
Operation Rotation Rotate Left ROL @
Instruction Rotate Right ROR &
Rotate Left with Carry RCL &
Over
Rotate Right with Carry RCR =
Over
Continued
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Preparing to Create Logic Programs

Category Feature Command |lcon
Compare Arithmetic Compare (=) EQ —_
Instruction Compare Compare (>) S )

Compare (>=) GE 5=
Compare (<) LT <
Compare (<=) LE <=
Compare (<>) NE #
Time Compare | Time Compare (=) JEQ s
Time Compare (>) JGT I
Time Compare (>=) JGE tet
Time Compare (<) JLT e
Time Compare (<=) JLE te
Time Compare (<>) JNE G2
Date Compare | Date Compare (=) NEQ v
Date Compare (>) NGT e
Date Compare (>=) NGE vy
Date Compare (<) NLT va
Date Compare (<=) NLE S
Date Compare (<>) NNE o
Timer — On Delay Timer TON T
Instruction Off Delay Timer TOF £
Pulse Timer TP =
Duration On Delay Timer | TONA £
Duration Off Delay Timer | TOFA £
Counter — Up Counter CTU =
Instruction Down Counter CTD i
Up/Down Counter CTUD Lo
Continued
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Preparing to Create Logic Programs

Category Feature Command |lcon
Convert Data Convert BCD Convert BCD B
instruction BIN Convert BIN £y

Encode ENCO o
Decode DECO o
Convert to Radian RAD o5
Convert Degree DEG Rge
Scale SCL L
Type Convert Convert Integer -> Float 12F i
Convert Integer -> Real I2R ko
Convert Float -> Integer F2I g
Convert Float -> Real F2R g
Convert Real -> Integer R2I g
Convert Real -> Float R2F g
Convert to Seconds H2S 3
Convert Seconds to Time | S2H )
Continued
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Preparing to Create Logic Programs

Category Feature Command |lcon
Function Calculation Sum SUM i
Instruction Function Average AVE =

Square Root SQRT -

Bit Count BCNT el

PID PID e

Trigonometric Sine SIN s

Function Cosine COS cof

Tangent TAN e

Arc Sine ASIN 5

Arc Cosine ACOS iy

Arc Tangent ATAN by

Cotangent coTt P

Other Function | Exponential EXP o

Logarithm LN 5

Log Base 10 LG10 tem

R/W Instruction | Time Read/ Read Time JRD o
Write Set Time JSET "

Date Read/Write| Read Date NRD o

Set Date NSET 3
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Registering Addresses

28.3
28.3.1

Registering Addresses

Usable Addresses

On the GP-Pro EX, you can use (Device Address) of the connection device/PLC and the
addresses of the GP data storage area.

These addresses can be used in two ways, as follows.

For a device address (Device Address), use the original addresses of device/PLC or GP, e.g.,
[PLC1]X00100 or [#{NTERNAL]L S0100.

For asymbol variable, you can assign a name to the device/PLC or GP address, such as
"sales quantity" or "stock_quantity"”.

B PLC Address (Device Address)

@ External Address

Connection Device Address

This looks up the connection device data.

You can use this address only if communication with the connection device is set through
direct access.

For example, [PLC1]X 00100

NOTE Fv83.4 Using External Addresses" (page 28-37)

You cannot use disabled addresses to read devices/PLC. To use disabled addresses, refer
to the "GP-Pro EX Device Manua".

@ Internal Address

These are temporary storage locations for saving data such as the values operated on or
controlled in the GP.

NOTE Fn8.3.5 Using Internal Addresses" (page 28-39)

LS Area
This contains free user areas and an area for operating the GP.
You can use this area only when communication with the device/PLC is set through a
direct access system.
For example, .[#INTERNAL]LS0100

User Area
You may use all areas asyou like, up to 30,000 Words.
For example, [#INTERNAL]JUSR00100

Memory Link System Area

This area acts as a medium for the host write/read request.

You can use this area only when communication with the connection deviceis set through
amemory link.

For example, [#{MEMLINK]0100
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Registering Addresses

B Symbol Variable
There are two kinds of Symbol Variables.

* Symbol
Names applied to device addresses are called symbols.
You can manage all addresses using names, and even use these names when defining the
address in parts and other abjects.
Allocatable device address: Bit address and Word address

» \Variable
Items that are assigned to GP-Pro EX internal devices are called "variables.”
There are two ways to register variables as follows.

Variable Format: Allows you to name each variable.

NOTE F~28.3.2 To use addresses with flexible names (Variable Format)" (page 28-20)

Address format: Uses the device address as the name. Use this format when there are too
many addresses to name.

NOTE ¥~ "28.3.3 To use prepared addresses (Address Format)" (page 28-32)

B System Variables

These variables have predefined functions. They display and control the state of the GP when
alogic program is run. The system variables cannot be deleted.

NOTE F728.3.6 System Variable" (page 28-41)

Fa 6 System Variables" (page A-96)
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Registering Addresses

B Methods of Registering Variables

Before you create alogic program, you should define al the addressesthat will be used in the
logic program.
There are two methods of registering variables.

@ Variable Format

Using this method, you can register symbol variables that have descriptive names associated
with a device address. The symbol variable can save you time if you ever have to change the
device address. Just make the device address change in one location, not in every placeit's
used.

» When creating a new project file, select [Variable Format].
OTE ) :
* |f you selected amodel that does not support logic functions, you cannot
select [Address Format].
* You can select [Address Format] only when creating a new program. You
cannot change the format after you create a program.

& Address Format

This alows you to use only an already selected address. It does not allow you to register
variables using other names of your choice to delete or change them.

* You can change the method from [Address Format] to [Variable Format]
even during logic programming. However you cannot change back from
[Variable Format] to [Address Format].

» Even if the number of addresses in the logic program exceeds the number of

variables, you can change the format from [Address Format] to [Variable
Format], which causes addressesin the logic program to change to variables.
Addresses available to the logic program but unused do not change into
variables.
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B Choosing the Method of Registering Variables

 Please refer to the settings guide for details.
OTE = _ _
"28.14 Settings Guide" (page 28-154)

1 Select the [System Settings] tab to display [System Settings].

Swatem Settings

Dizplay

Display Unit
Logic Proerams
Video Mavie

Font

Peripheral Settings
Peripheral List

Device/PLC
Printer
Ihput Equipment Settings
Script IO Settines
L0 Driver
ETP Server
Modem

Wideo Modules

_ﬁ Syste | & Add- | B Comm |[BY Scr-- |

« |f the [System Settings] tab is not displayed in the work space, on the [View
(V)] menu point to [Work Space (W)] and then click [System Settings (S)].

2 On the [Display] menu, click [Logic Program].

System Settings

Dizplay
=l

Display Unit
Logic Proerams

Video,/ Movie

Font

3 In[Register Variable], select [Variable Format] or [Address Format].

Reeister Variable
“ ' Variable Farmat " Address Farmat ]
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Registering Addresses

B Retentive Area Settings

Retentive Settings allow you to specify the variable points to retentive/volatile.
Please note that [Variable Format] and [Address Format] have different functions.

@ Variable Format
Only the variable points for retentive/volatile may be specified.
You can configure the retentive/volatile settings individually in the [Symbol Variable]
window, the [Address] window or [Properties Window] after creating a new variable.
Please note that the clear setting is selected when creating a new variable.

& Address Format
For each address, specify the retentive/volatile range. With this setting, all the addresses
within the keep areawill be kept, and the addresses within the clear areawill not be kept.
Please note that all the variables allocated to I/0 (X, Y, I, Q) will be set to volatile. You
cannot change the settings to retain variables between sessions. Furthermore, you can only
choose the retentive setting for PID Variables (U).

€ Initialization Settings of Number of Retentive/Volatile

Symbol Variable Default Settings For Address
Retentive Volatile Format
Bit Variable 4000 pts 4000 pts _
Integer Variable 4000 pts 4000 pts D_
Float Variable 64 pts 64 pts F_
Real Variable 64 pts 64 pts R_
Timer Variable 256 pts 256 pts T
Counter Variable 256 pts 256 pts C_
Time Variable 32 pts 32 pts J_
Date Variable 32 pts 32 pts N_
PID Variable 8 pts 0 pts u_
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Registering Addresses

@ Setup Procedure

 Please refer to the settings guide for details.
NOTE i _ _
"28.14 Settings Guide" (page 28-154)

1 Select the [System Settings] tab to display [System Settings].

ettings

Dizplay

Display Unit
Logic Proerams
Video Mavie

Font

Peripheral Settings
Peripheral List

Device/PLC
Printer
Ihput Equipment Settings
Script IO Settines
L0 Driver
ETP Server
Modem

Wideo Modules

Gl Syste Iﬁ #dd-+ | @) Comm |[Bg Ser--- |

« |f the [System Settings] tab is not displayed in the work space, on the [View
(V)] menu point to [Work Space (W)] and then click [System Settings (S)].

2 On the [Display] menu, click [Logic Program].

mo NES

Dizplay

Display Unit
Logic Proerams
Video Mavie

Font

3 Click [Retentive Settings] to open the [Retentive Settings] dialog box.

Logic Program Settings

r—Logic Program
& Enable " Digable

—Fegister Yariable
& “ariable Format © Address Format

Eetentive Area Settings

GP-Pro EX Reference Manual 28-18



Registering Addresses

4 Specify the points for each symbol variable.

Variable Format Address Format
etentive Settings Retentive Settings
olatile mg Retentive FUUU 3! “olatile mg Retentive |4DDD 33
Bit Variable 1 Bit YWariable NENNNRENNNNNNEREEENNER
M_0000 M_3933 / M_4000 M_7939
Volatile 4000 Retentive  [1000 Eg Yolate 4000 = Retentive 3000 =]
Integer Varisble [EENNNNNNERENNNNNNNEND Integer Varisble  [NNNNNNNNNNNNRRRRNRNN
D_0000 D_3339/ D_4000 D_7333
Wolatile - ﬁ' Retentive F4 = g Yalalile I 3: g Retentive IE‘1 33 g
Float Variable [N IIIIII ll [LT]]] Float Variable AENNNNNNNENNENNNENEER
F_0000 F_O083 / F_00B4 F_0127
Reteritive F4 3! i Retentive
Real Wariable [] Fieal Variable [TLII]]
R_0000 R_0063 / R_0064 R_mz7
Retentive P90 = Yolalle |56 = Retentive  [296 =
Timer Varisble Timer Yariable [TITITT]
T_0000 T_0285 / T_(256 T_0511
Retentive Fﬁﬁ = Yolatile 256 = Retentive 256 =
Counter Variable Counter Variable  IENRNNRNENRNNRRNNNENR
C_0000 C_0285 / C_(256 C_0511
: Retentive F2 3 Walatile 32 = Fietentive 32 =
Date Varishle  [EENNNNINNNNENNENNNEND Date Variable AENRNNRENENNENNNENENR
N_0000 M_0031 /N_0032 N_0063
\.-’olatlle p = g Retentive F = g Yolatile |32 3: Retentive -
Time Variable [TTTTTITTTT] Time Variable [T1]
_| 003z J_00E3
Vaolatile O Retentive 8 Yalatile 1] Rtentive 8
FID Wariable [ PID Y ariable [
U_nooo U_nog?
0F ) I Gancel 0K [0) I Cancel
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28.3.2

The following explains the symbol variables that you can use when [Register Variable] is set
to [Variable Format].
Use symbol variables that are not fixed to the hardware to create a reusable logic program.

To use addresses with flexible names (Variable Format)

B Registering Symbol Variables

1 Onthe [Common (R)] menu, click [Symbol Variable (V)] or click £ to open the [Edit
Symbol Variables] window.

EE mAMNUntitled) £ Symbol | 4k x
Edit Symbol Variables Utility
|Name S Tupe Hrray Count Address Retentiv| Comment
* |
2 Double-click acell in the [Name] column to enter a name.
Bl MATNUntitled) F Symbol 4| 4B %
Edit Symbol Variables Litiljt
A}
‘Name = | Nvpe Array | Count Addresz Fetentiv| Comment
* witch_1

* Symbol variable names have some restrictions.

*The maximum number of characters is 32.

*You cannot use the following symbols.
+-*=%&|\: ., #?@[]<>"

*You cannot use TAB or DEL.

*You cannot use a hame starting with a single-byte number.

*You cannot use a single-byte space.

*You cannot leave the name blank.

*Double-byte characters and single-byte characters are different.

*Upper case characters and lower case characters are different.

3 Click acell inthe[Type] column to select atype.

& wanniited) B - Symbol 4|

Edit Symbal VYarisbles

Utility

APk x

Artey | Gount Address
Bit Address
Eit Address
Word Address
Eit Wariable
Integer Wariable
Float ‘fariable
Real Warishle
Timer Variable
Counter Variable
Date Variable
Time Variable
PIU Wariable

» |f you selected [Bit Address] or [Word Address]|, you can specify the address. Proceed to

step 4.

Retentiv| Comment
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Registering Addresses

» If you selected [Bit Variable], [Integer Variable], [Float Variable], or [Real Variable], you
can specify the array. To specify the array, go to step 5. If not setting the array, proceed to
step 6.

» If you selected [Timer Variable], [Counter Variable], [Time Variable], or [Date Variable],

proceed to step 6.
» If youselected [PID Variabl€], the [Retentive] checkbox must always be selected. Proceed

tostep 7.

* For details on the types of variables, refer to the following.
& m variable Type" (page 28-24)

4 Specify the address on the [Address] column. Proceed to step 8.

MAINILntitled) £ symbol EA| 4 x

Edit Symbol YWariables Ltility

Hame Type Brray | Gount Address Htentiv] Comment
1 (B Address | —Lndetined-

Click [-Undefined-] to display a
keyboard for inputting the address.

Device/PLG IPLO] vl
B =] Select the connection device and
= T & dt_avn:‘g, input the address, then
click "Ent".
Al B|C 7184
DlE|F 415|686
1123
0 Ent
AN Uit led? £ symbol EA| 4 x
Edit Symbol Wariables Utilit

Retentiv| Comment

Bit Address [PLCA 100001

The address is finalized.

5 To specify the array, click acell inthe [Array] column, then select the checkbox to display
the cell in the [Count] column. In the [Count] column, enter the array size. Proceed to step 6.

MAIN(Untitled) #~ Symbol 4| abx
Edit Symbol Variables Ltilit:
| Hame | Tvpe | Array | Gount | Address | Retentiv| Comment |

1 Switond Bit Address TP C1T:00001
2 E = Lol |
¥

NOTE * For details on the arrays, refer to the following.
F Arrays and Array Sizes" (page 28-26)
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6 For the keep setting, click acell in the [Retentive] column and select the checkbox.
For the clear setting, do not select the checkbox in the [Retentive] cell.

MAINIUntitled) # Symbol [ b x
Edit Symbol Variables Liiljt

[Hame [Type [Array | Gaunt [ Address | Retentiv| Gafhment

Switch_1 Bit Address [PLC1I-00001

2
*

I

* For details on the retentive/volatile settings, refer to the following.
& m Retentive" (page 28-27)

7 To input acomment, click the cell in the [Comment] column and enter the comment.

B manuntited) 4 Symbol \ 10

Edit Symbal % ariables Ltility

| Mame | Type |Anay ‘ Count ‘Addless | Hetentivsl Comment
1 | Switch 1 EBit Address [PLCA 00001

2 BiVarable

NOTE * For details on comments, refer to the following.
&"28.7.3 Symbol Variable Comments" (page 28-76)

8 Theregistration is complete.

* You can make changes to registered variables only when they are used in the
logic program. You can delete variables that are not used on any screen.
To delete variables, select the symbol variable and either click ¢ or press
the [Delete] key.
* To register the registered symbol variable to a part placed on a new screen,
refer to the following.

F 59 Registering Addresses with Comprehensive Names" (page 5-52)
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B Variable name

In GP-Pro EX, you can name variables and use them in logic programming. For most PLCs,
data storage areas are handled as device addresses in registers named by the PLC

manufacturer.
For example,
External Input/ |Internal Relay |Timer Data Register
Output
Company M X001 M100 T200 D00001
Company O 01 1001 TIMOOO DMO0000
Digital Switchl Timer Start Timer Run Time
Electronics
Corporation
For models by other manufacturers For the GP-Pro EX
}{!Jﬂl:l T,Dm Switch 1 Larn_p_‘l
v 4 4+ 0,
K50 Timer
M100 StartTimer TON
1 T200 4 F ms) Q
50 |PT ET)|
200 Yoo TimeT.Q Latrlp_2
| @ ' ~

The above program description is an image.
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W Variable Type
There are nine variable types: Bit, Integer, Float, Real, Timer, Counter, Time, Date, and PID.

@ Bit Variable
Variable with a 1-bit length that indicates ON/OFF with avalue of either O (OFF) or 1 (ON).

@ Integer Variable
Signed variable with a 32-bit length that has integer values of -2147483648 (16480000000) -
2147483647 (16#7FFFFFFF).

@ Float Variable
32-bit variables have afloating point value of +£1.175494351e-38 to +3.402823466e+38 and
0. You can use up to 7 decimal places.

@ Real Variable
64-bit variables have afloating point value of +2.2250738585072014e-308 to
+1.7976931348623158e+308 and 0. You can use up to 15 decimal places.

@ Timer Variable
Use timer variables to enable timer instructions.
Timer variables consist of the following five special variables.
For details on ladder instructions, refer to "Chapter 29 Ladder Instructions’ (page 29-1)

Special Variable Description Variable Settings
PT Setting Value 32-Bit Integer
ET Current Value 32-Bit Integer
Q Output Bit
Tl Time Count Bit
R Timer Reset Bit

» Even when clear is selected for timer variables, the special variable timer PT
(value) is kept.
& m Retentive" (page 28-27)
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@ Counter Variable
Use counter variables to enable counter instructions.
Counter variables consist of the following seven special variables.
For details on ladder instructions, refer to " Chapter 29 Ladder Instructions' (page 29-1)

Special Variable Description Variable Settings
PV Setting Value 32-Bit Integer
Cv Current Value 32-Bit Integer
Q Output Bit
QD Down Counter Output Bit
QU Up Counter Output Bit
up Up Counter Bit
R Counter Reset Bit

» When scanning to reset the counter, the counter will not be updated. You
must scan once to reset the counter.
» Evenwhen clear is selected for counter variables, the specia variable counter
PV (value) is kept.
F"" m Retentive" (page 28-27)

& Date/Time Variable

Use date/time variables to enable date/time instructions.
Date/time variables consist of the following three specia variables.
For details on ladder instructions, refer to |'Chapter 29 Ladder Instructions” (page 29-1)

Special Variable Description Variable Settings
YR Year (0-99) 32-Bit Integer
MO Month (1-12) 32-Bit Integer
DAY Day (1-31) 32-Bit Integer

& Time Variable
Use time variables to enable time instructions.
The time variable consists of the following three specia variables.
For details on ladder instructions, refer to "Chapter 29 Ladder Instructions' (page 29-1)

Special Variable Description Variable Settings
HR Hour (0-23) 32-Bit Integer
MIN Minute (0-59) 32-Bit Integer
SEC Second (0-59) 32-Bit Integer
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@ PID Variable
Use PID variablesto enable PID instructions.
PID variables consist of the following eleven special variables.
For details on ladder instructions, refer to " Chapter 29 Ladder Instructions' (page 29-1)

Special Variable Description Variable Settings
KP Constant Proportion (x1000) 32-Bit Integer
TR Integral time (x1000) 32-Bit Integer
TD Differential time (x1000) 32-Bit Integer
PA Processing Deadband Range 32-Bit Integer
BA Bias 32-Bit Integer
ST Sampling Cycle 32-Bit Integer
Q PID Processing Complete Flag Bit
uo Exceeding the Minimum Scaled | Bit
Value

TO Exceeding the Maximum Scaled | Bit
Value

PF Processing Deadband Range Bit
Flag

IF Integral Range Processing Flag | Bit

B Arrays and Array Sizes

You can specify arrays for bit, integer, float, and real variables.
You can set up amaximum 4,096 array elementsfor bit and integer variables. You can set up
amaximum 128 array elements for float and real variables.

Arrays provide you with a method to set up multiple el ements with the same datatype, ina
single variable, al at once.
Imagine the drawers of a desk or chest, for example.

A chest with an array size of 10 has 10 drawersfrom [O] - [9]. / [(1)1
Each drawer is called Chest [0], Chest [1], ..., Chest [9]. z 3
Each of these drawers becomes a data register onthe PLC. If 10 aw {j}
Chest memories are used, the array method calls the array size er [5]
10 with the symbol variable name Chest. {3}

(8]

[9]
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B Retentive
If variables are set to retentive, they are stored in backup SRAM and retain their values when the
unit is shut down.
These values are kept until the backup battery runs out, which causes these variablesto revert
to their default value as defined in GP-Pro EX. When shutting down or resetting the GP, the
latest values are copied to SRAM. Downloading alogic program will initialize variables with
their default values set up in GP-Pro EX, unless you select the Retentive Transfer checkbox.

IMPORTANT » Data saved in SRAM is lost when the power is turned off or the battery runs
out. In such case, the values specified in GP-Pro EX are used as the default

values.

» Retentive Settings alow you to specify the variable points to retentive/
volatile.
F”" m Retentive Area Settings" (page 28-17)
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B Importing/Exporting Symbol Variables

You can import and export alist of symbol variable settings as a CSV-format file.
The CSV format for exporting data in the symbol variable settings allows you to create or
edit data using generic spreadsheet software.

@ CSV File Format

In the [Edit Symbol Variables] window, click [Utility] and then click [Export] to output
information on the symbol variable settings as a CSV-format file as follows.

B4 Microsoft Excel - Manufacturing_System_a =] E3

B Eile Edit Miew Inset Format Teok Data Window Help

s sy toio-|e= s 8mE 2
27 o] =]

= ¥ D T ETFT 6 [ H [ v T 7 =
1| GP-Pro Ex —
Header 7iFi\e Type Symbolvariable
Information | 3 File “ersion 1 u]
a
| 5)|Mame Index Type Internal/Extermal Address Keep Comment
| B)|PowerOn Bit*ariable Press the power button to start
| 7J|SetlceSupplyCup Bitvariable
Symbol —|£_ lceSupplyButton Bitvariable
. | 9} |LargeCupButton Bit*ariable
Vanable_ | 14 | MediumCupButton Bitariable
|nf0rmat|0n [ 11| SmallCupButton Bitvariahle
| 14 | PowerOff Bit*ariable
1] |@ ]
4| 1
EE I[= 2
] |@ 3
1 |@ 4
[ 18| Supplylce Bit'ariable
| 19 | Sodavalve Bit'ariahle
| 200 |Lamp Bitariable
| 21} | SodalnjectionTime Timervariable 1 Set time to keep the soda valve
| 24 |LargeCupQuantity Countervariable
| 29 |MediumCupQuantity Countervariable
| 24 | SmallCupQuantity Countervariable
| 29 |EmergencyStop BitAddress PLC1 ¥00100.0
b
27
| 25
|29
30

14 [ «[» b1 Manufacturing_System_a
Reacly

B
J:I

15 v

» Header Information
The GP-Pro EX header information is attached to the exported CSV file. If any changes
are made to the information, an error will occur during import. Please do not edit the
information.
GP-Pro EX: (Please do not edit.)
File Type: Symbol Variable (Please do not edit.)
File Version: Thefile version is saved. (Please do not edit.)

* When creating new symbol variablesin a CSV file, use the above formats,
including the header information.

» Symbol Variable Information (Required)
Thisisinformation on the symbol variables.
Name: This saves the symbol variable names. To specify the array, usethe "@" character
for the array size starting from the next row.

 For naming restrictions, refer to the following.
EFm Registering Symbol Variables" (page 28-20)
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Index: When specifying the array, use sequential values starting from zero as the index.

* When the symbol variable is a Bit-Address or Word-Address type, it is not
OTE used

* For details on arrays and array sizes, refer to the following.

&

" ® Arrays and Array Sizes" (page 28-26)

Type: Input the symbol variable type using the following text.

Type Text
Bit Address BitAddress
Word Address WordAddress
Bit Variable BitVariable
Integer Variable IntegerVariable
Float Variable FloatVariable
Real Variable RealVariable
Timer Variable TimerVariable
Counter Variable CounterVariable
Time Variable DateVariable
Date Variable TimeVariable
PID Variable PidVariable

F”" m Variable Type" (page 28-24)

» When [Register Variable] is specified as [Address Format], use Bit
Addresses or Word Addresses only.
* For details on types, refer to the following.

Internal/External: Input the address category using the following text.

Category Text Text Remarks

Internal LS Area #INTERNAL You can use it only with direct

Address aCcCess.
User Area #INTERNAL
Memory Link | #MEMLINK You can use it only with
System Area memory link.

External Address PLC1-4 You can use it only with direct

access.

» When [Register Variable] is specified as [Address Format], use Bit
Addresses or Word Addresses only.

* For details on addresses, refer to the following.

57"28.3.1 Usable Addresses" (page 28-13)
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Address: Input the address value.

* When [Register Variable] is specified as [Address Format], use Bit
Addresses or Word Addresses only.
* For details on addresses, refer to the following.
& "28.3.1 Usable Addresses” (page 28-13)

Retentive: Input the retentive/volatile settings.

Settings Value
Retentive 1
Volatile 0

* For the clear setting, you can omit the "0" value.
* When [Register Variable] is specified as [Address Format], it is not used.

* For details on the retentive/volatile settings, refer to the following.
& m Retentive" (page 28-27)

Comment: Input the comment.

« For details on comments, refer to the following.
NOTE =
"28.7 Input Comments" (page 28-72)

@ Export Procedures
1 Inthe[Edit Symbol Variables] window, click [Utility] and then click [Export].

WA Untitled) B4 £ Symbol | b x
Edit Symbol Variables il
Name |Type | Brray ‘Caum | Addrezs ‘ Retemiv‘ Comment Import

1 | SmallCupButton Bit Variable O Export

2 | SmallCuplluantity Counter Variable O

3 | LaresCupBution Bit Variable O O

4 | LargeCupGuantity Gounter Variable O

5 | MediumGCupButtan Bit Variable O O

6 | MediumGupQuantity Gounter Varisble O

7 | SodaValve Bit Variable O O

8 |SodahjectionTime Timer Yariable Set time to keep the

9 |Lamp Bit Variable O O

10 | EmereencyStop Bit Address [FLC1T<D0100

11 | PowerOff Bit Variable g O

12 | PowerOn Bit Variable O []  Press the power button

13 | Supplylee Bit Variable O O

14 | SetlceSupplyCup Bit Variable O O

18 | IceSupplyButtan Bit Variable O O

*

* You cannot import/export system variables.
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2 Specify thelocation to save the CSV file, enter the file name, and then click [Save].

Save As

Save jtr I@ Datahaze

- o« @3 e E-

HE

[File name:

IManufacturing apztem &

Save as type:

| C5¥ File [*.csv)

H)
=]

| Save

Cancel

—

€ Import Procedures

1 Inthe[Edit Symbol Variables] window, click [Utility] and then click [Import].

MATM{Untitled) F symbol B4

Edit Symbol Wariables

LI

Mame | Type

*

frray | Count Addrezs

Fetentiv| Comment

2 Specify the CSV fileto import and then click [Open].

Save As

Save Ia Database

o

My Docy

- - & e E-

Export

IManufacturing aystem A

-l

Save ag type:

[c5v File [.c3v]

|

| Save

Cancel

—

%
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3 Import will be completed after error checking. If an error message is displayed, check the
contents of the message and then click [OK].

« If the CSV file is not in the appropriate format as shown below, an error
- message will be displayed and import cannot be completed.
*The name [Name] has not been entered, or an inappropriate character has
been used.
*The symbol variable name already exists in the file.
*The type [Type] has not been input, or undefined text has been used.
*The array size has not been input, or sequential numbers have not been
used.
*The array settings have been input in a type [Type] that cannot be arrayed.
*The keep setting "1" has been input for the Bit Address or Word Address.
*The keep setting "1" has not been specified for the PID variable.
28.3.3  To use prepared addresses (Address Format)
The following explains the symbol variables that you can use when [Register Variable] is set
to [Address Format].
Type Address Display. Character Remarks
(by the Address Size
method)
Bit Variable X0000 - X0255 |10Dec 256 Input
Y0000 - Y0255 |10Dec 256 Output
MQO000- M7999 |10Dec 8000 Internal
Integer Variable [10000 - 10063 10 Dec 64 Input
Q0000 - Q0063 |10Dec 64 Output
D0000 - D7999 |10Dec 8000 Internal
Float Variable FO0O00 - FO0127 |10Dec 128 Internal
Real Variable RO0O00 - RO0127 |10Dec 128 Internal
Timer Variable TOO00 - TO511 |10Dec 512 Internal
Counter Variable | CO000 - CO0511 |10 Dec 512 Internal
Date Variable NOOOO - NO0063 |10 Dec 64 Internal
Time Variable JOO00 - J0063 | 10Dec 64 Internal
PID Variable U0000 - U0007 |10Dec 8 Internal
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B Registering Symbol Variables
You can name Bit Addresses and Word Addresses as you like.

1 On the [Common (R)] menu, click [Symbol Variable (V)] or click # to open the [Edit
Symbol Variables] window.

B mamUntitled) # symbol B4 4k x
Edit Symbol Wariables Utilit

[Hame | Twpe Array | Count Address Retentiv| Comment
*

2 Double-click acell in the [Name] column to enter a name.

B MAINUntitled) /- symbol EA| 4b X

Edit Symbol Wariables Litility

)
‘Name © |Wvpe Array | Count Address Retentiv| Gomment
witch_1

*

* Symbol variable names have some restrictions.

*The maximum number of characters is 32.

*You cannot use the following symbols.
+-*=%&|\: ., #?@[]<>"

*You cannot use TAB or DEL.

*You cannot use a hame starting with a single-byte number.

*You cannot use a single-byte space.

*You cannot leave the name blank.

*Double-byte characters and single-byte characters are different.

*Upper case characters and lower case characters are different.

IMPORTANT

3 Click thecell in the [Type] column and select either [Bit Address] or [Word Address] type.

WA Wntitled) B4 Symbol \ qbx

Edit Symbal Variables

——— Utility

Retentiv| Gamment

Bit Address

wiord Address

-Undefined-

« For details on the types of variables, refer to the following.
& m Variable Type" (page 28-24)
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4 Specify the address on the [Address] column, then go to step 7.

MAINILntitled) # Symbol | 4 x

Edit Symhbol Wariahles Ltility

Retentiv| Comment

Bl Address || ~Undefined-

Click [-Undefined-] to display a
keyboard for inputting the address.
Deviee/PLG [PLoT =]
[ =h Select the connection device and
Bl T & dle_3v||(c“eé |r1“put the address, then
Al B|C 7184 clic nt'.
DJIE|F 415 |6
112 3
0 Ent
MAIN{ntitled) #- symbol EJ| 4p x
Edit Symbol Wariables Lltilit:

Address
Bit Address [FLC1T-00001

Retentiv| Comment

The address is finalized.

5 To input acomment, click the cell in the [Comment] column and enter the comment.

WaIN[U rtitled) 4 Symbol \ R

Edit Symbol Yariables

Utility
[Name [Type [&nay | Count [Addiess | Retentive] Comment
1 | Switch_1 Bit Address [PLCT 400001
2 Bivaiatle | |5

NOTE * For details on comments, refer to the following.
&"28.7.3 Symbol Variable Comments" (page 28-76)

6 Theregistration is complete.

* You can only change and del ete registered symbol variables that are not in
use.
To delete, select the symbol variable and click 2 or press DELETE.
* To register the registered symbol variable to a part placed on a new screen,
refer to the following.
F 59 Registering Addresses with Comprehensive Names" (page 5-52)
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B Logic Address Display

When [Register Variable] is set to [Address Format], you can use the logic addresses of bit
variables and integer variables allocated within the GP-Pro EX.
The addressis displayed as X_0100 on alogic program. For example, .[#LOGIC]X_0100

» Users cannot edit the addresses, such as register the names of their choice, or
change or delete addresses.

As shown below, display the logic address in the [Address] window, and specify the address
for the logic program instruction and the part placed on the screen.

1 Select the [Address] tab to open the [Address] window.

‘ Address

7 x|

@ Device Address € Symbol Variable

Type
Address

b
00000
noo1a
0ooza
00030
noo40
noosa
00050
noo7a
00080
0oosn
nooan
noogn
nooco
00000
000ED
Feature

[Bit Address =1
[PLC700000 =

01234567 89ABCDEF
DDDDDDDDDDDDDDDDH
o o o o o o o o o
IS EEEE
o o o o o o o o o o
o o o o o o o o o
o o o o o o o o o
IS EEEE
o o o o o o o o o o
o o o o o o o o o
IS EEEE
o o o o o o o o o o
o o o o o o o o o
o o o o o o o o o
IS EEEE
DDDDDDDDDDDDDDDDj‘

| Location | Screen |

ﬁ Address | [ Common | Scieen Li ‘ﬁ Spstem § |

* If the [Address] tab is not displayed in the work space, on the [View (V)]
menu point to [Work Space (W)] and then click [Address (A)].

2 Select [Device Address], and in [Type], select [Bit Address (Bit Variable)] or [Word Address

(Integer Variable)].

Address
@ Device Address | © Symbol Yarisble

Tupe
Address

Eit
o

*

oonoa
aan1a
o020

012345678939 A4ABCDEF
DDDDDDDDDDDDDDDDH
o o o o o o o o o o
I NNSEEEEE

3 Click the icon to display the [Input Address] dialog box.
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4 In[Device/PLC], select [#LOGIC] and the device to specify the address.

Device/PLC |#LOGIC 'l
HEMLINE
IW

Back | ' L

of| = | &= |
o
o

5 Thelogic address will be displayed. Specify the address by dragging the address to the logic
program instruction or the part placed on the screen.

% Device Address € Symbol Varisble

Type IBlt Address [Bit Variable) j
Address  [M_0000 IE]

M. 0123456783
oo JODODDODDO0OOO =
o DO0ODO0O0O0O000OO
0N DNDDDoooEO
wx DJDdDOoOOOCOoO
w4 DOODDDODOOoEO
w5l DNDDDoooEE
sl DO0ODOOOOC0OO
wn DDDDDDOOoEO
e DDODO0OOOC0OoO
0 DO00D0O0O0OOC0O0OO
N Ddf0OoOooEEO
00 DOdOD0OOOOC0O0O
N0 DODODDDODOoEO
Ny DDDDDDooEE
04 DO0OD0OOOOC0OO

Feature | Location ‘ Screen ‘

ﬁ System S ﬁ Address SecreenLi |@ Cormman

NOTE F Operand Settings Using Drag & Drop” (page 28-69)
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28.3.4  Using External Addresses

You can specify the device address if direct access is used to communicate with the
connection device (PLC).

NOTE F a2 Communicating with a Device/PLC Using the Direct Access Method" (page
A-4)

B External Device Address
This can be used when the symbol variable is a bit-address or word-address type.

€ [Symbol Variable] Window
Click the cell in the [Address] column and click .

* For the variable format, refer to the following.
F g Registering Symbol Variables" (page 28-20)

* For the address format, refer to the following.
F v m Registering Symbol Variables" (page 28-33)

@ [Address] Window

1 Select [Device Address], and in [Type], select [Bit Address (Bit Variable)] or [Word Address
(Integer Variable)].

Type
Address  [h

i 012345687 839A4BCDEF
00000 DDDDDDDDDDDDDDDD&I
L1y oo o o s o o o o
Wi DS NENENEEEE

2 Click the icon to display the [Input Address] dialog box.

3 In[Device/PLC] (for example, PLC1) and input the address of the model (for example,
X00000).

Device/PLC

{7
FARTERAL MG

Back . Clr
Al B|LC 71839
D|IE|F 4156

112 3
1] Ent
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@ Logic

1 Double-click the operand and cI|ck . to display the address input box.
|—< B » F =

2 In[Device/PLC] (for example, PLC1) and input the address of the model (for example,
X00000).

.-?_"I': Input Address

Device/PLO
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28.3.5 Using Internal Addresses

If direct accessis used to communicate with the connection device (PLC), you can specify
the addresses for the LS area and user area.

NOTE Fa12 Communicating with a Device/PLC Using the Direct Access Method" (page A-4)

When memory link is used to communicate with the connection device (PLC), you can
specify the addresses for the user area and memory link system area.

NOTE F'Al13 Using the Memory Link Method with Unsupported Devices/PLCs" (page A-7)

W Internal Address

This can be used when the symbol variable is a bit-address or word-address type.
€ [Symbol Variable] Window
Click the cell in the [Address] column and click .

* For the variable format, refer to the following.
F g Registering Symbol Variables" (page 28-20)

* For the address format, refer to the following.
F v m Registering Symbol Variables" (page 28-33)

@ [Address] Window

1 Select [Device Address], and in [Type], select [Bit Address (Bit Variable)] or [Word Address
(Integer Variable)].

1 Device Address | £ Symbol Yarisble

Type
Address

IE

i 012345687 839A4BCDEF
0 DNENENENENEDNEEE =
L1y oo o o s o o o o
Wi DS NENENEEEE

2 Click the icon to display the [Input Address] dialog box.
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3 In [Device/PLC], select the connection device name and input the address of the model.

LS Area or User Area System Area for Memory Link
Connection Device Name (INTERNAL) Connection Device Name (MEMLINK)
Address (For example, :. LS0000) Address (for example, 0000)
Device/PL InINTEHNAL v[ Device/PLC ImNTEHNAL v[ Device/PL I#MEMLINK |
FLCT
L i [- FINTERNAL
Back | Clr Clr Back Clr
7lals 8|9 ale|c 7ls|a
4|56 5|6 D|E|F 4|58
1]2]3 2|3 1)2]e
0] Ent Ert 0] Ent

@ Logic

1 Double-click the operand and click to display the address input box.

0 FI—_I

2 In[Device/PLC], select the connection device name and input the address of the model.

LS Area or User Area System Area for Memory Link
Connection Device Name (INTERNAL) Connection Device Name (MEMLINK)
Address (For example, :. LS0000) Address (for example, 0000)

Device/FLC InINTEHNAL v[ Devica/PLE ImNTEHNAL v[ Device/PLC I#MEMLINK vl

Ls [=]|ooo00o [ ]
Clr Back Clr
A E alelc 7|89
4|5 D|E 4|58
1] 2] 3 122
1] Erit 0 Ent
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28.3.6  System Variable

There are two kinds of system variables. Oneis used for logic and the other for screens.
Users cannot edit the variables, for example register the names of their choice, or change or
delete addresses.

Furthermore, there are two types of system variables. Oneis an integer-type and the other isa
bit-type.

NOTE F'A6 System Variables" (page A-96)

B System Variable Settings

€ [Address] Window

Select [Symbol Variable] to display alist of symbol variables. Under [Type], select [System
Variable
(Bit)] or [System Variable (Integer)] to display the variables by type.

Address
€ Device Addiess | Symbal Variable
Type Al ]
) Real Variable -
AU (Timer Variable i
Courter Yariable
D Date Variable
Tirne Yariable
Mame PID Yariable
HH_Alaim_Tri
8 1 -

HH_ChangeSer SystemWariable
HH_Contral_Bu; System Yaniable
#H_Contral_Bu; System Y ariable
HH Cantral Hal Sostemn Waniahls

@ Logic
Double-click the operand and click || to select the system variable.

#H Gontrol Buzzer
#H_Gontral_BuzzerEnable
#H_Gontrol_Hardoopy Print
#H_Control_JpesCaptureEnable
#H_Control_JpeeCapture Trigeer
#H_Gontrol_PrintGancel

#H_ Gontrol_USEDetachTrigeer
#H_Device Manitar
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28.4 Inserting Rungs and Branches

The following explains how to edit rungsin the logic.
28.4.1  Editing Rungs

B Inserting Rungs

1 Select the rung number one up from where you want to insert arung. Click

—MAIN START
a

witch_1 Lamp_1

MAIN END

F El\)l

2 Click # toinsert arung under the selected rung number

—MAIN START
Ja

Switch_1 La m_p_‘l
2 . | |, {_F

.

MAIN END

* You can also insert arung in any of the following ways.
*Onthe[Logic (L)] menu, select [Insert Row (R)].
*Right-click and then click [Insert Rung (R)].
*Press CTRL+R.
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W Delete Rung

1 Select the rung that you want to delete.

1 -MAIN START
()]
Switch_1 Lam_p_‘l
2 | |, {_F
[}
Timer
tart Timer TOM
g 4 {mz) Qf
(53] 50 |PT ET
Timer.) Lamp_2
s} O
{113
5 -MAIN END
am

* You can select arange to delete more than one rung all at once.
EFm Selecting Multiple Rungs” (page 28-48)

2 Click ¥ .
The selected rung is deleted.
1 -MAIN START
()]
Switch_1 Lam_p_‘l
2f— F O
(10
3
(5}
4 -MAIN END
]

* You can also delete arung in either of the following ways.
*Right-click and then click [Delete (D)].

*Press DELETE.
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B Copying Rungs
When you want to input the same instruction sequence in more than one rung, you can save
time by copying the rung already created and pasting it in the rungs.

1 Select the rung number that you want to copy.

—MAIN START
a

witch_1 Lamp_1

ay

Timer
StartTimer TOM
3 4 F {mz)
(53] 50 |PT ET]|

an

5
a2y

6 f-MAIN END

M

NOTE * You can select arange to copy more than one rung at all once.
EFm Selecting Multiple Rungs” (page 28-48)

2 Click & .
The selected rung is copied to the clipboard.

* You can also copy arung in either of the following ways.
*Right-click and then click [Copy (C)].

*Press CTRL+C.

3 Paste the copied rung in the desired location.

NOTE &”" m pasting Rungs" (page 28-46)
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B Cutting Rungs

When you want to move a created rung, you can save time by cutting the rung and pasting it
in the desired location.

1 Select the rung number that you want to cut.

1 -MAIN START
()]
Switch_1 Lam_p_‘l
2 | |, {_F
[}
Timer
StartTimer TOM
g 4 {mz) Qf
(53] 50 |PT ET
Timer.) Lamp_2
s} O
{113
5 -MAIN END
am

NOTE * You can select arange to cut more than one rung.
EFm Selecting Multiple Rungs” (page 28-48)

2 Click & .
The cut rungs are copied to the clipboard and the selected rungs are del eted.

—MAIN START
Ja

Switch_1 La m_p_‘l
2 4 E (¥
[}
Timer.Q Lamp_2
sk}

{6y

.

MAIN END

a2y

 You can also cut arung in either of the following ways.
*Right-click and then click [Cut (X)].

*Press CTRL+X.

3 Paste the copied rung in the desired location.

NOTE F Pasting Rungs" (page 28-46)
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B Pasting Rungs

You can paste to the desired position rungs that were cut or copied.
Here, paste the copied rung between the 3rd and 4th rungs, for example.

Switch_1 La m_p_‘l

The rung copied to the clipboard | - O

1 Select apart (power bar, instruction, etc.) immediately above where you want to insert the
rung.

—MAIN START
Ja

ay

o

Switch_1

StaptTimer

La m_p_‘l
Cr

Timer

ToM
{mz)
50 {PT ET]|

an

By clicking arung number and selecting the entire rung, the original rung
will be replaced with the copied rung.

2 Click & .
Therung is pasted bel ow the selected rung.

—MAIN START
Ja

Switch_1 Lam_p_‘l
2 | |, {_F
D]
Timer
StartTimer TOM
3 4 F {mz) Qf
(53] 50 |PT ET
Switch_1 Lamp_1
s} O
{113

6}

* You can also paste arung in either of the following ways.
*Right-click to and then click [Paste (P)].

*Press CTRL+V.
* When arung is pasted, operands and rung comments in the rung instruction
are also pasted. Edit the rung as required.
& 28,6 Allocating Addresses to Instructions" (page 28-66)
Fnog.7 Input Comments" (page 28-72)
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B Rung Move

You can move the rung by dragging and dropping it to another position, without cutting and

pasting the rung.

1 Select the rung number of the rung to be moved.

Ja

—MAIN START

{1}

|

Switchl
|

Lamp1

o

4
{13

Switch2
|

Lamp2

Swtichd

— |

Lamp3

* You cannot select multiple rungs to move them all at once.

2 Move the cursor to the desired rung position.

Theinsertion focus of the rung appears where you move the cursor.

1 -MAIN START
)]

Switchl Lamp1
21 O
()]

Switch? Lamp2
2 |

%:6)
Swtichd Lamp3
i o
{113
3 Release the left button to move the rung.
1 -MAIN START
()]

Switch? Lamp2
2 - O_
D]

Switchl Lampl
3 - O_
(5}

Swtichd Lamp3
i o

{13
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B Selecting Multiple Rungs
You can copy and delete more than one rung by selecting arange.

1 Click thefirst rung number of the range that you want to select.

1 -MAIN START
)]
witch_1 Lamp_1
2 { |.
()]
Timer
StartTimer TOM
3 4 F {mz)
(53] 50 |PT ET]|
Timer.) Lamp_2
s} O
{113
5 -MAIN END
am

2 While holding down SHIFT, select the last rung number of the range. All the rungs between

the two are selected.
1 -MAIN START
)]
Switch_1 Lamp_1
2 { |.
()]
Timer
StartTimer TOM
g 4 {mz) Qf
(53] 50 |PT ET]|
imer.Cl Lamp_2
s
{113
S -MAIN END
am

* You can also select arung range in the following way.
*While pressing the [Shift] key , pressthe[1] key or [{] key and select the
last rung number in the range to select.
*Press CTRL+A to select al rungs. Note that the first rung's start label and
the last rung's end label will not be selected.

GP-Pro EX Reference Manual 28-48



Inserting Rungs and Branches

28.4.2 Inserting and Deleting Branches

B Inserting Branches

The following explains how to insert a branch.
Here, abranch will be inserted between a NO instruction (Normally Open) and an NC
instruction (Normally Closed) to create a self-latching logic program, for example.

1 Select where you want to start the branch.
In this case, select the left of the NO instruction (Normally Open).Click

2 A 9
ay

2 1§ .A dashed lineisdrawn between the start and end points of the branch.

* You can also insert abranch in either of the following ways.
*Right-click and then click [Insert Branch (B)].
*Press CTRL+B.

3 Pressthe LEFT ARROW or RIGHT ARROW key to determine the final position, and then
press ENTER. The branch will be inserted.

A O
ar ‘

* You can click the start point of the branch in step 1, and drag to the right of
the NO instruction (Normally Open). Release the |eft mouse button when the
pointer changes back from ¢ to [ and the branch will be inserted.

The branch end is not valid in areas where the pointer isshown asa (9. If
this symbol shows, the branch will not be inserted after you rel ease the left
mouse button.
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4 |nsert an instruction in the branch.

NOTE F Inserting Instructions” (page 28-51)

W Deleting Branches
To delete branches, you must delete the instructions before deleting the branches.

1 Delete the instruction.

ay

NOTE F Deleting Instructions” (page 28-53)

2 Select the branch that you want to delete. Click
(12)‘ T I/l O

3 X .Thebranchisdeleted.

2 | | A (¥
13

* You can also delete a branch in either of the following ways.
*Right-click and then click [Delete (D)].
*PressDELETE.
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28.5 Insert Ladder Instructions

28.5.1  Editing Instructions

B Inserting Instructions

1 Select where you want to insert the instruction and, on the [Logic (L)] menu, click [Insert

Instruction (1)].

—MAIN START
Ja

2
a

3 |-MAIN END
@

* You can aso insert an instruction in the following way.

*Double-click where you want to insert the instruction.

*Right-click where you want to insert the instruction, and then click [Insert
Instruction (1)].

*Press INSERT.

In the Instruction toolbar, click the instruction icon to insert the instruction

immediately. You can customize instruction icons displayed in the

Instruction toolbar.

& 28.2.4 Customizing the Toolbar" (page 28-6)

2 Click [&] to select theinstruction.

o

3
@

] {ﬁ Cut (T
MAIN END

Copy ()
Paste (P}

1. Basic Instruction

1, Bit Basic 1. NO {Normally Open)
2. Pulse Basic 3 2, NC (Mormallylago
3. Program Control » 3, OUT {0ut)

4, OUTN {MNegative Out)
5. SET (Set)

6, RST (Reset)

2. Operation Instruckion
3. Compare Instruction
4. Timer Instruction

5. Counter Instruction
6. Convert Instruction

7. Function Instruction
8, RS Instruction
9, @ Driver Instructions

* v v v v v v|hi
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* You can also type the instruction directly into the textbox. Every time you
enter a character, possible instructions for the input text are displayed.

Enter "N"

MLT |

%

* Onthe[View (V)] menu, select [Option Settings (O)]. The [Option Settings]
window opens. In the [Option Settings] window, select [Logic Edit Style] >
[Edit]. Select the [Set up operands when adding instructions] checkbox. The
operand input box will appear when the instruction is inserted.

»

F28.6.1 Operand Settings" (page 28-66)

Enter "O"

4

3 Theinstruction is inserted.

—MAIN START
Ja

2+
D]

3 |-MAIN END
)
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B Deleting Instructions

1 Select the instruction that you want to delete.

—MAIN START
Ja

2|I = =
13

3 |-MAIN END
)

2 Click ¥ .Theinstruction is deleted.

—MAIN START
Ja

a

3 |-MAIN END
@

* You can also delete an instruction in either of the following ways.
*Right-click and then click [Delete (D)].
*Press DELETE.

B Copying Instructions
You can save time by copying the instruction and pasting it in the desired |ocation.

1 Select the instruction that you want to copy.

PowerOn PowerOff Lamp
O [ | I /1
21 |

2 Click &7 .
The selected instruction is copied to the clipboard.

* You can also copy an instruction in either of the following ways.
*Right-click and then click [Copy (C)].

*Press CTRL+C.

3 Paste the copied instruction in the desired location.

NOTE F Pasting Instructions" (page 28-55)

GP-Pro EX Reference Manual 28-53



Insert Ladder Instructions

B Cutting Instructions

When you want to move previously created instructions, you can save time by cutting the
instruction and pasting it in the desired location.

1 Select the instruction that you want to cut.

PowerOn La mp

PowerOff

/A I

2 Click % .Thecutinstruction is deleted from its original location and copied to the
clipboard.

PowerOn La mp

| |
10 e

)

* You can also cut an instruction in either of the following ways.
*Right-click and then click [Cut (X)].
*Press CTRL+X.

3 Paste the copied instruction in the desired location.

NOTE F Pasting Instructions" (page 28-55)
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B Pasting Instructions

You can paste instructions that were copied/cut to the desired location.
Here, paste the copied NO instruction (Normally Open) in the branch in the 3rd rung, for

example.
An instruction copied to the clipboard PawerOn
1 Select where you want to insert the instruction.
Powerlon PowerOff L‘?["D

i

3 I
@ ‘

« If you select an instruction itself, the original instruction will be replaced
with the copied instruction.

2 Click [& . Theinstruction on the clipboard is pasted.

‘ PowerOn PowerOff Lamp
3 [l /1 C

@

PowerOn

* You can also paste an instruction in either of the following ways.
*Right-click to and then click [Paste (P)].
*Press CTRL+V.
» When an ingtruction is pasted, the operands of the instruction are also pasted.
Edit the instruction as required.
F28.6 Allocating Addresses to Instructions"” (page 28-66)

GP-Pro EX Reference Manual 28-55



Insert Ladder Instructions

Edit Instructions

You can change aladder instruction you created to another instruction in the same ladder
instruction group.

* For groups of ladder instructions that can be changed, refer to the following.
& 28.2.4 Customizing the Toolbar" (page 28-6)

Here, asan example, NC ladder instruction (Normally closed) on the second rung is changed
to NO ladder instruction (Normally open).

1 You can change ladder instructions using the following two methods.

Ladder Instructions
Select the ladder instruction to change by clicking the ladder instruction icon from the ladder
instruction toolbar.

Powerff Lamp

IS

PowerOn
| |

l—

= ¢ N

2

(1)‘

A

it

S e o

* You can only click ladder instruction icons that can change.

 Ladder instruction icons that are not displayed in the ladder instructions can
be displayed by customizing.
" ¢ Ladder instruction groups that can change" (page 28-57)

Right-click the ladder instruction to change, select [Edit Instructions(H)], and select the
desired ladder instruction.

PowerOn Powerff Lamp
2 |1 |/E . .
D] H I Pt T
Lamp Instruction Settings (I PT %
CubiTh Chrl+: MT
Copy () Chrl+C
Faste (F) e+
Sodatfalve
a ]I |[ Delete (D) Del
a3 Insert Rung (R} Chrl+R
Puzh Buttons if there iz a ¢t Insert Label (L) Chrl+L
2 Theladder instruction will be changed.
| PowerOn Powerff Lamp
2 || | |
D]
Lamp
l—
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€ Ladder instruction groups that can change

Group Command

1 NO/NC/PT/NT

2 OUT/OUTN/SET/RST

3 ADD/SUB/MUL/DIV/MOD

4 ADDP/SUBP/MULP/DIVP/MODP
5 INC/DEC

6 INCP/DECP

7 JADD/JSUB

8 JADDP/JSUBP

9 AND/OR/XOR/NOT

10 ANDP/ORP/XORP/NOTP

n MOV/XCH

12 MOVP/XCHP

13 BLMV/FLMV

14 BLMVP/FLMVP

15 SHL/SHR/SAL/SAR/ROL/ROR/RCL/RCR
16 SHLP/SHRP/SALP/SARP/ROLP/RORP/RCLP/RCRP
17 EQ/GT/GE/LT/LE/NE

18 JEQ/IGT/IGE/ILT/ILE/INE

19 NEQ/NGT/NGE/NLT/NLE/NNE
20 TON/TOF/TP/TONA/TOFA

21 CTU/CTD/CTUD

22 CTUP/CTDP/ICTUDP

23 BCD/BIN

24 BCDP/BINP

25 ENCO/DECO

26 ENCOP/DECOP

27 RAD/DEG

28 RADP/DEGP

29 I2F/12R/F2I/F2R/R2I/R2F

30 | 2FP/I2RP/F2I PIF2RP/R2I PIR2FP
31 H2S/S2H

Continued
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Group Command

32 H2SP/S2HP

33 SUM/AVE

34 SUMP/AVEP

35 SIN/COS/ITAN/ASIN/ACOS/ATAN/COT
36 SINP/COSP/TANP/ACOSP/ATANP/COTP
37 EXP/LN/LG10

38 EXPP/LNP/LG10P
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28.5.2 Subroutines and Labels

When a JSR instruction (Jump to Subroutine) or IMP instruction (Jump) is inserted, the GP

jumps to the subroutine or label to execute the instruction.

Subroutines and |abel s have the following differences.

JSR Instruction: Executes a subroutine program with the given name and moves to the
position next to the JSR instruction in the main logic program.

JMP instruction:Jumpsto the label specified in the IMP instruction and continues to execute
the logic program, without returning to the original IMP instruction.

* For details on JSR instructions and JIMP instructions, refer to the explanation
for the relevant instruction.

&~ Chapter 29 Ladder Instructions' (page 29-1)

B Inserting Subroutines

Create a new subroutine screen to which the instruction will jump, and create a subroutine
program on the screen.

You can insert JSR instructions anywhere in the logic program.

When the GP executes a JSR instruction, the instruction jumps to the given subroutine with
the same name as itself, and the subroutine is executed.

For example, a subroutine could reset counters every time the GP is turned on.

@ Creating a Subroutine

1 Onthe normal toolbar or the [Screen List] window, click ‘@ . The [New Screen] dialog box
appears.

* You can display the [New Screen] dialog box in either of the following ways.
*Right-click the logic screen in the [Screen List] window and select [New
Screen)].
*On the [Screen (S)] menu, click [New Screen (N)].
* |f the [Screen List] tab is not displayed on the work space, on the [View (V)]
menu point to [Work Space (W)] and then click [Screen List (G)].

2 In[Screens of Type], select [Logic] and in [Logic Name], select the subroutine name (for
example, SUB-01).
Input the title when necessary. You can input up to 30 characters.

#* New Screen

Screenz of Type ILogic 'l
Logic Mame ISUEI—D‘I 'l

Title IReset Counter

e Cancel

3 Click [New]. The subroutine screen will be displayed.
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4 Create the subroutine.

SUB-01[Reset Counter) E4| 4 x
Screens of Type IAll =
Search Method |T|[|E = 1 f-s5uB-01 START
= L3
Refing Search Searsth
a 6‘1‘ ‘ x | E'T;" E‘ SmallCup Auantity. R,

2 Base Soreens ay

MidiamGupCluantitiv.R
=] - o001 {Uniiled)

22 Window Screens
\._‘? LargeCupQuantity. R
45> Logics
FINIT
& (P o Untitled
. :W ! ] 3 |=5UB-01 RETURN
Fn s
ST | MM (United)
H0re| sus-m [Reset Counter]
1/0

B i['l‘ e RER [Untitled)

| | ¥

ﬁ Spstem 5 ‘ﬁ Addiess | @ Comman Screen Li

» To add more than one subroutine to alogic program, repeat steps 1 to 5 to
create the desired number of subroutine programs.

@ Inserting a JSR Instruction
To execute the subroutine you created in a specific location in the main logic program
[MAIN], you must insert a JSR instruction.
Here, for example, a subroutine [SUB-01] is executed when the OUT instruction (Out)
"lamp” in the 2nd rung turns on. The JSR instruction isinserted in the 3rd rung.

1 Select the 2nd rung to enter the rung.

PowerOn PowerOff Lamp

2 |} 1/} O
iy
Lamp
li
3 [
s l
SodalhjectionTime
SodaValve TOM
1 ims) O
a4 2000 |PT ET

* For how to enter arung, refer to the following.
NOTE P
" ® Inserting Rungs" (page 28-42)
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2 Insert aPT instruction in the 3rd rung (Positive Transition) and assign the symbol variable
"lamp” to the PT instruction.

PowerOn PowerOff Lamp
2 | 1/} @,
ar
Lamp
Lam ~| |z
5| |
akeH]
SodalhjectionTime
SodaWalve TOM
4 It (m=d O
aa) 2000 |PT ET

* For how to enter an instruction, refer to the following.
F g Inserting Instructions" (page 28-51)
* For the operand settings, refer to the following.
& 28.6.1 Operand Settings" (page 28-66)
« For details on an instruction, refer to the explanation of the relevant
instruction.
& " Chapter 29 Ladder Instructions’ (page 29-1)

3 Insert the JSR instruction to the right of the PT instruction.

PaowerOn PowerOff Lamp
2 I 141 QO
a»
Lamp
Lamp

i il » 1 =¥

e

SodalhjectionTime

SodaValve
1
L ¢

e 2000

4 For the JSR instruction operand, specify the [SUB-01] subroutine.

PowerOn PowerOff Lamp
2 1 t Q
ar
Lamp
Lamp
el » 0 =K
a3
Sodalnjection Time
Sodafalve TOM
i—t (msd Q)
s 2000 |PT ET

GP-Pro EX Reference Manual 28-61



Insert Ladder Instructions

When the "Lamp" ON is detected, the operation jumps to the subroutine program [SUB-01].
After the subroutine program [SUB-01] is executed, the main logic program [MAIN]
resumes in the 4th rung.

PowerOn Power Ot Lamp
2 I 1
ar
Lamp
JSR Instruction
Lamp
s =
kA |
Subroutine Screen [SUB-01] After the 3rd rung of the main program is executed,

the operation jumps to the subroutine [SUB-01] upon
execution of the JSR instruction.

|-SUB-01 START
(]

SmallGupQuantity. R

2
ay

MediumCupGuantity. R

LareeCuptuantity. R

3 =5UB-01 END
am

After the [SUB-01] subroutine is executed, the

' operation returns to run the main program in the 4th
rung.

SodalnjectionTime

Sodaalve TOM
4 b lms) @
g 2000 PT ET|
IeeSupply Button SetlceSupplyCup Supplylce
| Lk ]}

5 10 1T
2n
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B Insert Label

You can insert IMP instructions (Jump) and jump labels anywhere in the logic program.
When the GP executes the IMP instruction, the operation jumps to the label with the same
name as the instruction, and the logic program continues to run.

Here, for example, a[LABEL-001] label isinserted in the jump instruction, and the operation
jumps to the 3rd rung upon execution of the IMP instruction when the "Switch 1" in the 2nd
rung turns on.

@ Inserting a Label
1 Select the 2nd rung. Click

Switch_1
2 | |.
)

imitSwitch_1 Switch_1
3 i E O
[EY)
PowerOn PowerOff Lamp
: 1+ {7k O
=)}
Lamp

2 ¥ .Thelabel isinserted in the 3rd rung.
Switch_1

ay

LimitSwitch_1 Switph_‘l
3 -/ |- {r
[£H]
4 HEEEE ] ~
[=)]
PowerOn PowerOff Lamp

) i O~
(o
Lamp
l—

* You can also insert alabel in any of the following ways.
*On the[Logic (1)] menu, click [Insert Label (L)].
*Right-click and then click [Insert Label (L)].
*Press CTRL+L.

3 Select the label name (for example, LABEL-001).
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|

@ Inserting a JMP Instruction
1 Insert aJMPinstruction to theright of "Switch 1" of aNO instruction (Normally Open) inthe

2nd rung.
Switch_1
2| | > [—I
D]
LimitSwitch_1 Switch_1
3 11 O
(53]
4 -LABEL-001

an

PowerOn PowerOff Lamp

of— | Vi O
{2
Lamp
',—

NOTE * For how to enter an instruction, refer to the following.
Em Inserting Instructions" (page 28-51)

2 Specify an operand label [LABEL-001] for the IMP instruction operand.

Switch_1
2l— | | =
D]

LimitSwitch_1 Switch_1
3 /]
(53]
4 -LABEL-001
{113

PowerOn PowerCff Lamp
| 1

It 171
{2
Lamp
',—
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When the "LABEL-001" JMP instruction is detected, the operation jumps to the [LABEL -
001] label. After the [LABEL-001] label is executed, the logic program runs from the next
rung.

Switch_1 .
2 | i)} LABEL-00T lq_JMP Instruction
i

When "Switch 1" is on, the JMP instruction "LABEL-001" is

detected and the operation jumps to the [LABEL-001] label in the
4th rung.
The 3rd rung will not be executed.
| LimitSwitch_1 Switch_1
3 /]
® |

Executes from the 4th rung.

_ Label [LABEL-001]
a1

PowerOn PowerOff Lamp

¥ 7 O-
{2
Lamp
',—

.

» Specify the same name for the variables and labels allocated to the IMP
instruction. The instruction will jump to the label with the same name.
* Right-clicking the IMP instruction and selecting [ To Corresponding parts
(O)] causes the cursor to move to the corresponding label.

——— i
Edit (E)

Feenarme Symbol Yariable (R

k(T hrf
Copy () Chrl+C
Faste (F) e+
“Wabch List (W ..

Display. Symbol Variable List (5)

M To corresponding area (O ]

* Right-clicking the label and selecting [To Corresponding parts (O)] - [~th
rung JM P](~ means rung number) causes the cursor to move to the
corresponding JMP instruction.

fl
3 PLBE i (E)
(4]
Lamp| (T G |sed
Copy (2] Chrl+E
gl Paste (2] Chrl
4 Delete (D) Del
]
Insert Rung (R} Chrl+R
Inserblabel (1) Chel]
To corresponding :
hNal=] L AnA0
LY
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28.6 Allocating Addresses to Instructions

 For details on the instructions, refer to the relevant instructions.
& " Chapter 29 Ladder Instructions' (page 29-1)

28.6.1  Operand Settings

The following explains how to allocate values and symbol variables (addresses) to
instructions.

* Inthe[Option Settings] window, select [Logic Edit Styl€] > [Edit]. Select the
[ Set up operands when adding instructions] checkbox. The operand input box
will appear when the instruction is inserted.

F5.15.7 [Preferences] Settings Guide M Logic Edit Style" (page 5-171)
* You can change the operand details using the property window.
&"128.13.5 Using Reference Features to Search Logic Programs" (page 28-140)

B Setting Operands, Basic

When an instruction isinserted in arung, the operand input box will appear. In the box, enter
the value and symbol variable (address) to be linked to the instruction.
Here, for example, the symbol variable "lamp" is allocated to an OUT instruction (Out).

1 Double-click the OUT instruction (Out) operand. A textbox will be displayed and the
operand input box will appear.

S )

Operand Input Ready

* You can display the operand input box in either of the following ways.
*Right-click the operand and then click [Edit (E)].

*Select the operand and press ENTER.

2 Type"lamp" in the textbox and press ENTER.
A message appears. "Register 'lamp’ as bit variable."

ILamp vl

[ N Register 'Lamp' as Bit Variable. ]
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3 PressENTER. The [Check Symbol Registration] dialog box appears. Click [Yes].
,;_}‘_‘: Confirm Symbol Registration B

Saving Symbol Variable:
- Lamp .. Bit Variable
Continue?

4 The symbol variable type necessary for the instruction will be allocated.
In this case, a"bit variable" typeis allocated.

« |f symbol variablesthat can be allocated were previously registered, or if the
system variables can be allocated, click | to display those variables. You
can select and specify the displayed symbol variables and system variables.

— (=

EmergencyStop
IceSupply Buton

LargeCupButon
MediumCupButon
PowerOff

PowerOn
SetlceSupply Button

« To directly enter the address, click [&l.

GP-Pro EX automatically assigns the type necessary for the new symbol variable created for
the instruction.

W Setting Operands, Advanced

Advanced instructions have more than one operand.

Here, the operand settings procedures for a TON instruction (On Delay Timer) are explained
as an example. A symbol variable "sodainjection time" is allocated to an operand and a
setting time [setting time (PT)] for the timer output to turn on is allocated to another operand.

1 Double-click the TON instruction (On Delay Timer) operand. A textbox is displayed for
entering the operand.

TN =g
[ Q | Q
PT BT PT  ET

Operand Input Ready

* You can display the operand input box in either of the following ways.
*Right-click the operand and then click [Edit (E)].

«Select the operand and press ENTER.
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2 Input "sodainjection time" in the textbox and press [Enter] to check.
A message appears. "Register 'sodainjection time' astimer variable."

l iaInjec:tionTime - i

(=9

™ Pesister ‘SodalnjectionTime' as-- ]

3 Press ENTER. The[Check Symbol Registration] dialog box appears.
Click [Yeg].

,;_}‘_‘: Confirm Symbol Registration

Savine Symbol \ariable:
- SodalhjectionTime ... Timer Variable
Continue?

T ) |

4 The symbol variable type necessary for the instruction will be all ocated.
In this case, a"timer variable" typeis allocated.

l SodalhjectionTime _]

TN
imz) Q]
0|rT ET]

« If symbol variables that can be alocated were previously registered, or if the
system variables can be allocated, click | to display those variables. You
can select and specify the displayed symbol variables and system variables.

SodalhjectionTime
{OperatingTime |
i

5 Thedefault value "0" isinput in the setting value [ Setting Time (PT)]. Double-click the
instruction to change the [Setting Time (PT)].

5o

0

* Right-click and then click [Instruction Settings]. The setting dialog box

appears.
If no symbol variable isinput in Procedure 1, the setting dialog box will not

appear.
 For some instructions, the setting dialog box might not appear.

The setting dialog box differs depending on the instruction.
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6 The setting dialog box for the TON instruction (On Delay Timer) will be displayed. Change
the settings as necessary and click [OK].

N — _I I_
1 1

T — PT, | PT|—

Q

Walue E jg I ms LI

B Operand Settings Using Drag & Drop

When the symbol variable has aready been registered for the instruction, you can drag the
variable from the [Address] window to specify the operand.

Here, an NO instruction (Normally Open) is specified for the symbol variable "power on
button" of the "bit variable" type.

1 Select the [Address] tab to open the [Address] window.

‘Addrass qx |
@ Device Address ¢ Symbol Variable

Tppe IBitAddrEss j

Addiess  [PLCT 00000 =]

® 012345678939 ABCDEF
00000 DDDDDDDDDDDDDDDDH
oy INSNSESSSNEEOEEE
20 DNSNSENSSNEEOEEE
00030 ENNSSNNSNNEEEEEE
0004 ENEENENEENNEEEEEE
s INSNSESSSNEEOEEE
00e) DINNSNSNNSNNEEEEEE
Jua/a gy o o o o o o o o o o o
e DNSNSENSSNEEOEEE
o DNSSSESSSNEEOEEE
0 DNSENSNESNNENEEEE
lala 1o By o o o o o o o o o o o
o INSNSESSNNEEOEEE
0000 DINNENSNNSNNEEEEEE
000ED DDDDDDDDDDDDDDDDj‘

Feature | Location | Screen |

ﬁ Address | [ Common | Scieen Li ‘ﬁ Spstem § |

« If the [Address] tab is not displayed in the work space, on the [View (V)]
menu point to [Work Space (W)] and then click [Address (A)].

GP-Pro EX Reference Manual 28-69



Allocating Addresses to Instructions

2 In[Type], select [Symbol Variable] and [Bit Variable].

" Device Address | & Symbol Yariable

Tupe All ﬂ

. All
Attribute Bit Address

Integer Yariable

Name Float wanable j
HH_Alarm_Tri| Real Variable

#H_BackLig Timer Y ariable

#H_ChangeScr System Y ariable
H#H_Control_Bu: System Y ariable
H#H_Control_Bu: System Y ariable

3 Only symbol variables whose [Type] are [Bit Variable] are displayed. On the list, click
[Power on Button]. Drag the variabl e to the instruction operand to which you want to allocate
it.

Release the | eft button when the pointer changes from & to ..

(o] =3

MAIN{Untitled) __g| 4%

" Device Address @ Symbol Variable 1=
1 |-MAIN START
Type [Eit Warishls =1 )
Attribute  [All =l
D z Rﬂ | £ O
Name | Twpe | Address B ay = L
IeeSupplyButor Bit Variable
Lamp Bit Wariahle
LargeCupButor Bit Wariable —
MediumCupBul Bit \Wariable
o o )
TON
SmallGupButor Bit Wariable 3 —{ } Q-
SodaValve Bit Variable a3 FT ET
Supplylce Bit Wariable
Al o
as)
4] | | MOV
Feature Location Soresn ‘ g 4{ }
23} =1 o
cTU o
[l
R

BR System |[BY Screen iR Address [ B Commo | PV GV =]
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4 The symbol variable has been allocated to the instruction operand.
|

T 1/

ay

|—

« All the possible variables are displayed, whether they be variable types [Bit
Variable], [Integer Variable], [Float Variable], or [Rea Variable] set up as
arrays, or structure variables [Timer Variable], [Counter Variable], [Time
Variable], [Date Variable], or [PID Variable] which consist of several other
variables. Select the variable from the displayed list of variables.

Mo

=1 01

SodalhjectionTime
SodalhjectionTime ET
SodalhjectionTime PT

B Pulse Settings
You can change instructions into pulse settings as follows.

1 Right-click the instruction that you want to change and then click [Pulse Settings].

MO

51 [

2 Theinstruction is changed into a pulse setting.

MOWP

51 1l

 To cancel the pulse setting, right-click to and then click [Remove Pulsg].
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28.7 Input Comments

GP-Pro EX alows you to add logic program titles and comments to rungs and symbols

variables.
Comments improve readability and are useful when debugging and making changes.

28.7.1  Adding Titles

1 Click the [Screen List] tab to open the [Screen List] window.

Screen List 1 x

Soreensof Type 4l =l
SeachMethod [Tt =
Refine Search | izl |
TARX | 2L

43 Base Screens

a - oo {Untitled)

g} Window Screens

g} Logics
FINIT
INIT [Untitled)
rMAIN
bAIN [&h anufacturingS pstem)
/0
170
] I]:J_[I I 1= [Uniitled]
AL

1 | 3

ﬁ Spstem 5 |ﬁ Address | @ Common Screen L.

« If the[Screen List] tab is not displayed on the work space, on the [View (V)]
menu point to [Work Space (W)] and then click [Screen List (G)].
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2 Select the logic screen to which you want to add thetitteand click &2 . The [Change Screen
Attributes] dialog box appears.

[Goreen List % x| &) MAN(Untitied) B 4b
Sereens of Type |.D.II =l =
Search method ITiﬂe j (01) HMAIN START
j Refine Search l—ml Lamp remains OM until the PowerOFF buttan is pressed
: @ SR X | % PowerOn PowerCff Lamp

) 11 O

171
= 11 1T
4% Baze Screens )

. Lamy
=] - om {Uintitled) P
l_

\.f; ‘Window Screens

5% Logics SodalhjectionTime
4 Eir Suda\ia\ve TOM
of T Wntited ¢ 33) — | 2000 |pT " E$_
FMAIN Ice iz supplied to a cup whils pressing the push button
of| MAN  Wntitled)
I:eSup?I;;Bulun SetIceSu?pllyOup Supplylce
NOTE *You can aso right-click the logic screen in the [ Screen List] window or screen
tab, then click [Change Attributes] to display the [Change Screen Attribute]
dialog box.

3 Enter thetitle and click [Change]. You can input up to 30 characters.

#* Change Screen Attribute [ %]
Logic Mame
MAIN
Title

|Manufacturing System &

Chanee I Cancel |

4 Thetitleisdisplayed to the right of the logic screen and in the screen tab.

Screen List [ (= MATNManufacturing System A) | q
Screens of Type |P|II =l
Search method  [Title =1 1| RIS

o

Refine Search I Seatch | Lamp remains OM until the PowerQFF button is pressed
DHRRX| 2R

PoweerOn PowerOff Lamp

/]
= 1t 141
;5 Base Screens 13
= - oo fUntitled) Lamp
l—

i3 Window Screens

i“jl; Logics SodalhjectionTime
— Sodavalve TOM
. 3 ]} (mz) Q]
ol W (Untitled) a3 S o000 |PT ET
- MAIN Ize iz zupplied 1o a cup while preszing the push button
IceSupply Buton SetlceSupplyCup Supplylce
a4 [} kb Fa
NOTE *You can aso add and change the titlesin [Properties].

F7128.13.5 Using Reference Features to Search Logic Programs" (page 28-140)

GP-Pro EX Reference Manual 28-73



Input Comments

28.7.2  Adding Rung Comments

You can add comments to each rung in alogic program.

1 Double-click the part for rung comments. The comment input box will be displayed.

PowerOn PowerOff Lamp

2‘ 1 4
)
Lamp
l—
Comment Input Ready .

PowerOn PowerOff Lamp
2 L I’fl
ay
l—
*You can also right-click the part for rung comments and then click [Edit] for
comment input.

2 Enter arung comment up to 128 characters long.

|Lamp remains OM until the PowerQOFF button iz pressed | ]
PowerCn PowerOff Lamp
2t} 7
D]
l—
NOTE *Press SHIFT+ENTER to insert aline feed.

3 Press ENTER to input the text. The rung comment has been input.

Lamp remains OM until the PowerQFF button iz preszed ]
PowerOn PowerOff Lamp
2 | | /1
a
Lamp
l—
NOTE *You can aso add and change rung commentsin [Properties].
F728.13.5 Using Reference Features to Search Logic Programs” (page 28-140)

*You can display alist of rung comments and edit the commentsin the
[Comment List] window.
&~ 28.7.4 [Comment List] Window" (page 28-78)
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» Define the number of comments you can have in the project in the [Project
Information] dialog box, [Logic Memory] area. Do not store comments that
exceed the [Logic Memory].

F7128.13.2 Checking the Size for Creating Programs" (page 28-123)
* You cannot edit the rung comments during online monitoring.
* You can add rung comments to normal labels but not to start or end labels.

IMPORTANT
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28.7.3  Symbol Variable Comments

For variable comments, in the [Edit Symbol Variable] window type comments up to 32
characterslong in the [Comment] field.

MAINntitied) B/ Symbol B 4p %
Edit Symbal Variables Utility
Mame |Type |P|rray |Oount |P|ddress |Retent |Oomment

1 SmallCupButton Bit Variable O

2 |SmallCupGuantity Counter Variable O

3 LargeCupButton Bit Variable O O

4 LargeCuptiuantity Counter Variable O

5 MediumCupButton Bit Variable O O

i} MediumCupCiuant ity Counter Variable O

7 |SodaValve Bit Variable O O

8  |SodalhjectionTime Timer Variable

g Lamp Bit Variable O O

10 | PowerOff Bit Variable O O

11 Bit Wariable --_- Press the power button to staft
12 | Supplylce Bit Variable O O

13 | SetlceSupplyCup Bit Variable O O

14 | IceSupplyButton Bit Variable O O

*

*For how to input the symbol variable comments, refer to the following.
NOTE &

" M Registering Symbol Variables" (page 28-33)

*You can aso add and change the symbol variable comments in [Properties].

F728.13.5 Using Reference Features to Search Logic Programs" (page 28-140)

*You can display alist of symbol variable comments and edit the comments
in the [Comment List] window.

&~ 28.7.4 [Comment List] Window" (page 28-78)

*A comment about the symbol variableis displayed in atool tip when the
cursor is placed over the symbol variable part of the instruction.

Lamp remainz OM until the PowerQFF button iz preszed

PowerOn PowerOff Lamp
2 )
D] [Press the power button to start]
I

ETE
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*Press the [F9] key to display all commentsin the logic.

kil the Power0FF Button is preszed.

EouusiCH Bl ff Lamp
2 1/}
fl
Lamp

SodalnjectionTime

Sodavalve [ TOM |

& I | !Elose Sodaalve
i3] 2T

—

If the entire comment does not fit in the comment area, the rest of the
comment isindicated by a"...".
Click the comment to view it in its entirety.

1ess Po

[ |F'ress Powean to run Drink S erver | ]
Prermer) PowerDff S Foommentf
| | 'yl o
1 T/ 1/

. Define the_number of s_ymbo_l variable comments you can have in the project
4 in the [Project Information] dialog box, [Logic Memory] area. Do not store
comments that exceed the [Logic Memory].
F7128.13.2 Checking the Size for Creating Programs" (page 28-123)
* You cannot edit the symbol variable comment during online monitoring.

GP-Pro EX Reference Manual 28-77



Input Comments

28.7.4 [Comment List] Window

Use the [Comment List] to view variable, system variable, and rung commentsin the logic
program.

* Please refer to the Settings Guide for details.
NOTE i _ _
"28.14 Settings Guide" (page 28-154)

B Using the [Comment List] Window

1 Onthe[View (V)] menu, point to [Work Space (W)] and then click [Comment List (C)]. The
[Comment List] window opens.

2 In[Target Item], select the type of comment type you want to display in the list.

Comment List

Target Item I\.-‘ariable LI

i ar
4 X : System Variable
Fune

T T TEETT
PowerOn Prezz the power button to =t
SodalhjectionTime Set time to keep the soda w4
«| | B

5l Syst |B# Addr | & Com | [BF Scre Com

3 To edit acomment, select the comment and click /.

Comment List Comment List

Target Item I\.-‘ariable LI Target Item Im
A4X T A4X T

Screen:Fune/fddress | Gomment T

PowerCn Press the power button to start Press the power button to start

[ER RN TR ==t time to keep the soda valve

[Set time to keep the soda valve

* You can edit the comment in the following ways.
NOTE .
*Double-click the comment.

*Right-click the comment and click [Edit].
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4 To delete the comment, select the comment and click X|.

Comment List

Comment List

Target Item I\.-‘ariable

dX T

Target Item I\.-‘ariable

dX T

Screen:Pune/ Address |Oomment

c PowerOn I
odalnjection [im

Prezz the power button to start

et time to keep the zoda valve

* You can delete the comment in the following ways.
*Double-click the comment.

*Right-click the comment and click [Delete].
*Select the comment and press DELETE.

5 When [Target Item] is[Rung], double-click a cell in the [Screen: Rung/Address] column to

select the rung in the Logic with the comment you want to delete.

‘Onmment List a1 x ‘

=

Target Lem | Rung

S O 3

MAIN(Manufacturing System A B3|/ Syricl B

Screen:Rune/ Address | Comment

MAINA Ice iz supplied to a cup while pi

| »

it Syst | Addr | ) Com |[BF Scre Gom

Ak x
1 |-MAIN START
(0}
Lamp remains ON until the PowerOFF button is pressed
PowerOn PoverOff Lamp
o1
ax
Lamp
l—
SodalhjectionTime
SodaValve TOM
3 i (ms? Q]
a3 2000 |PT ET
Ice iz supplied to a cup while pressine the push button
IeeSupplyButton SetleesupplyCup Supplylee
{1 il
aar
SmallCupButton MOV
5 1|
L
(25) 4000 |51 01| SodalhjectionTime.FT
SmallCuptuantity
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6 When [Target Item] is[Variable] or [System Variable], double-click the cell in the [ Screen:
Rung/Address] column. Thisdisplaysthe [Address] windows and sel ects the rel evant symbol
variable or system variable.

Comment

Tareet ltem I\.-‘ariable LI " Device Address & Symbol Variable

dX T Type 2 |
| Attibute Al =l

screen:Rung/ Address [Bomment
rezz the power button to start

PowerOn
'_'_'SodaInjec:t on Time

=)

Mame Al Type |Address ;I
#L_UnlatchCle: Svstem Variab
#L Version System Variab
#L_Watchdog Ti System Variab
IeeSupplyButtc Bit Yariable
Lamp Bit “ariable
LareeCupButto Bit Variable
LargeCuptuan Gounter Variak
MediumCupBul Bit Variable
MediumCupQu: Counter Variak
PoverOff Bit Wariable
PowerOn Bit Wariable
SetleeSupplyCi Bit Yariable
SmallCupButto Bit Yariable

[ sl Dt tiowiobl |]

Supplylce Bit Wariable -
4] | 3

Feature | Lacation | Screen |
MY 4000 Sod & MAIN
TOM Sodalnjec 3 MATH
MG Sodalhjecti 6 MAIN

1 | »

ﬁ Syst |ﬁ Addr | [ Com | Sere Com ﬁ Syt ﬁ Addr | [ Com | Scre | Com |

7 Select the lower part of the [Address] window to select the target variable on the logic screen.

MAIN{Manufactur ing System A} ._1| £ symbol B | 4b %

" Device Addiess % Symbol Yariable

|—-MAIN START

Type [a =l o
Altribute IA” LI Lamp remains ON until the PowerOFF button iz pressed

L3 PawerOn PowerOff Lo
Name | Type | Address | 2 } 17}
#L_UnlatchGles System Variab a -
#L Verzion Syetem Variab
#L_Watchdog Ti System Variab
IceSupplvButtc Bit VYariable
Lamp Bit Variable
LargeCupButial Bit Variable . .
LargeCupGuan| Counter ariak SodaIm_ert(:jt;?nTlme
MediumGupBul Bit ariable Sodalfalve

3 ; (ms) G
MediumCupQu: Counter Variak am L 2000 |pT T
PowerQff Bit Variable
PowerOn Bit Variable Ins is supplied o & cup while pressing the push button
SetlceSupplyCh Bit Variable
SmallCupButto Bit Variable IeeSupply Button SetlceSupplyCGup Supplylee
SmallCupQuan Counter Variak 4 I I { =
elnjectionT| Timer Varisblsl | a
SodsValve Bit Wariable
Supplylee Bit Variahle -
al | J SmallCupButton MO

= Locoion oo | 3 iy

MO 4000 Sod 5 MAIN (25} 4000 51 D1 lSndaInjectlnnTlme PT
TOM Sodalhjec 3 ol &M \
NG Sodalnjecti 6 P &I

Lamp

\—

SmallCupQuantity
CTU

Bl Syst Jf Addr [ ) Com |BY Scre [E Gom | | Q =]
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28.8 Logic Operations with Power ON

Determine whether to run or stop the logic programs when the GP is on.

 Please refer to the settings guide for details.
NOTE
&7 & Logic" (page 5-153)

* You can configure the logic screen settings in offline mode.
* For restrictions of logic action when the power is ON, refer to the following.
Fre Logic" (page 5-153)

1 Select the [System Settings] tab to display [System Settings].

m Settings

Dizplay

Display Unit
Logic Proerams
Video Mavie

Font

Peripheral Settings
Peripheral List

Device/PLC
Printer
Ihput Equipment Settings
Script IO Settines
L0 Driver
ETP Server
Modem

Wideo Modules

:li: #dd-+ | @) Comm |[Bg Ser--- |

« If the [System Settings] tab is not displayed in the work space, on the [View
(V)] menu point to [Work Space (W)] and then click [System Settings (S)].

2 Select [Display Unit] from [Display].

m Settings

Dizplay

Digplay Unit
Logic Proerams
Video Mavie

Font
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3 Select the[Logic] tab, and then select either [RUN] or [STOP] under [Logic Program
Operation] of the [Run at Start Up] section under [Logic].

Dizplay Unit

DisDIavI DDerationI Mode System Areal Extended Settinusl Remate Viewer

—Sypstem Settings

& Fived Scan Time lmg ms
" CPU Scan Percentage lmﬁ %
WDT[watchdog Timer) Settings lﬂg s
2>Extended
—Logic
—Fiun at Start Up

Logic Program Operation

&+ AUN  5TOP

External Equipment Operations

& Synchronous (7 Asynchronaus

External 1/0

% Enable " Digable
Minor Errars

&+ AUN  5TOP

*» Select [Synchronous| in [External Equipment Operations] to synchronize
communication with external devices when the power is ON.
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B Communication synchronization with external devices when power is
ON

External equipment operations when the power is ON are handled as follows.

When the power is ON or reset

(4) Asynchronous
External Equipment Operations

Synchronous

< (3) Discontinue
communication
synchronization

Check communicatio
synchronization

Establish
communication
synchronization

2) Logic Program Operation

Run Stop

(1) When [External Equipment Operations] is set to [ Synchronous], check whether
communication synchronization is established.

(2) When sychronization is selected, for [Logic Program Operation] select either the [RUN]
or [STOP] option.

(3) When synchronization is not selected, the logic program checks for synchronous
communication to start. Logic will not start until synchronization is set.

(4) When the [ External Equipment Operations] is [Asynchronous], the logic program does
not check whether communication synchronization has been set.

*  Communication synchronization is checked only when the power is ON and the controller
iSreset.

* Whilethe power is ON, when [ External Equipment Operations] is set to [Synchronous], it
checkswhether communication synchronization is established even when [Logic Program
Operation] is set to [STOP.

*  Synchronize only external addresses (external devices) used in the logic programs.
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28.9

1

2

Transferring Logic Programs

Logic programs are transferred in project file format. You cannot transfer logic programs
alone.

« For details on how to transfer, refer to the following.
@D"Chapter 32 Transferring Projects and Data" (page 32-1)
» When aproject is transferred or saved, error checking is performed
automatically.
Program files cannot be transferred to GP if an error is detected. To check for
errors before transferring, refer to the following.
F32.9 Checking Errors" (page 32-53)

Retentive Transfer

When using the transfer tool to download a project with the same name as on the GP, and
project transfer is set to [Auto] and the Retain retentive variables checkbox is selected, you
can transfer the project while retaining GP variable values backed up to SRAM. Variable
values cannot be retained at download if the system settings are different, the project on the
GPis damaged, the Retain retentive variables checkbox is not selected, or transfer is set to
Forced. Here, if the keep transfer checkbox is not selected or the compulsory transfer
checkbox is selected, you cannot transfer the file by keeping the current value.

If the [Retain retentive variables] checkbox is cleared, the variable value is cleared to 0 even
if in the [Symbol Variable] common settings [Retentive] is selected. Select the [Retain
retentive variables] checkbox to retain values of variables that use the [Retentive] setting.

Connect the GP to your PC.
. . H i T af
On the state toolbar, click the transfer project icon Gl &= to start the transfer tool and
click [Transfer Settings).
=T Transfer Tool H=]
File (F} Transfer {T) Settings {5} Help {H}
@ Eb Igﬂ S Fifest Project Infarmation = Select Project
Praject File M ame -
- [Untitled. pr=]
@ 42 Igﬂ izasive Fhujzst [Dizplay Unit Model : AGP-3500T)
Elllummenl
IQH 4:9 @ Compare Project B
[2007 /06729 15:28]
e Display Lini
Gij= G | |pesorer
[GP_User]
CF Card Transfer operation pazsword
@ @ D[ Cunn‘:clmn LI LlLI
D‘ @ % Memars Losdet Transfer Infarmation ( 1l Transfer Settings
0O - Device -
[y @l | Send web site [USE]
Transfer Project
[Automatic]
Transfer spstem
[Autamatic]
Close |
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3 The[Transfer Settings] dialog box appears. Select the [Retain retentive variables] check box
in [Transfer Project] and click [OK].

] Transfer Settings

~Gommunication Port Settings

~ Transfer Project

@ USB = futa
CLAN Al

1 Modem

i COM ~Transfer System

i+ futo

" Faorced

[ Transfer GF Files

0K I Gancel |

4 Inthe Transfer Tool, click [Send Project] to start transferring to the GP.
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28.10 Correcting Logic Program Errors

Program files cannot be transferred to GP if an error is detected. Detected errors are listed on
the [Error Check] window.

B Display [Error Check] window

The [Error Check] window is hidden when logic is being edited.

It will be displayed automatically when the mouse cursor is placed on the [Error Check] tab
on the bottom-right of the screen. When the mouse cursor is moved back to the editing
screen, it will be hidden automatically.

MAIN{Manufacture System &) (1|

Ak X

Sereens of Type Al

SearchMethod  [Tie = 1 fhaaim sTanT
(]

Gefiebeach Seaich Lamp temains ON unti the PowerOFF Button is pressed

TARX | EHE PowsidON  Ponerdif Lamp

| 1)
= f 171
3 Base Screens = [1]
a - oo [Uniile Lamp
2 Window Screens
53 Logic Soreens SodalnjectionTime
For Sodavalve Ton
g | fms) 0 =
g |l — |
2 O INIT (Ut na / 2000 [PT_ET]
fraan P b supplied 1o & oup while pressing the push button

|| e (Manul /
q |ceSupphButton  SeticeSupplyCup
sf—T1 i

Supphice]

[Sereen Lit x| | 4bx
Scieensof Type  [al - =
Search Methad Title: - 1 |-MaIN STaRT

L}
Refine Search Seanch Lamp remaires ON uniil the PowerOFF Button is pressed.
oREX |2 &% PowsiON  PopeiDff Lamp

1 171
= I 171 o
|552 Base Soicens = m
o - o . =}

[663 Window Scresns
8 Logic Screens SodalnjectionTime

0
vHeBE

Level |Error Numbe] Screen-Location | Summary

fr——

=D

1) 2} 3} 3} ) ) £ o £ &2

* If the [Error Check] window is not displayed, from the [Display (V)] menu
point to [Work Space (W)] and click [Error Check Window(E)] .
« |f showing and hiding of the [Error Check] window does not occur
automatically,click 2| on the top-right on the [Error Check] window.
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B Running Error Check

The following methods allow you to run an error check.

e Click ¥ inthetool bar.

» Click E on the [Error Check] window.

» Select [Error Check (E)] from the [Utility (T)] of the [Project (F)] menu.

B Error Correction

Refer to the displayed [Level], [Error Number], [ Screen-1D/No./Rung], and [Summary] to
create appropriate logic programs.

By displaying the logic screen and selecting the error rung, the error in the logic program will
be selected. Thiswill help you correct the error.

[ Scieen List n x| MAIN [Manufacture System &) ..i| qbx
Screens of Type All 52 =
SearchMethod [ Tie - 1| LTS

]
Refine Search Search Larnp remaing OM until the PowerDFF Button is pressed,
3 45
THRRX ‘ = = PowerON FowerOff
2 )L | /1
> Base Soreens N i) LI 1/1 O_
= - noot {Untitz Lamp
5} Window Screens
\.{3"‘, Logic Screens SodalnjectionTime
Fini SodaValve TOMN

v €} Even if you save this data, yau can't transfer it ta the main unit

Lewvel |Emor Mumbe| ScreenLocation | Surmmary
D1 Operand is undefined. Define the operand
W arming Mo W aming

A Enor Check
(1) Manual - (F2) D T THND AFFDNC A4 EHOUT O F8 Ladder. 9 ShowH. TTDMeru  E1DTranst. C120 @

* In[Preferences], you can select the settings to display duplicate coil
warnings during error checking.

F5.15.7 [Preferences] Settings Guide M Error Check" (page 5-174)

» Up to 100 errors and warning messages can be displayed. If more than 100
errors and/or warnings are generated, only excess messages will be
displayed.
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28.11 To monitor logic programs on the computer (Online
Monitor)

You can monitor logic programs running in the GP on the computer.

In the [Watch List] window, you can check the symbol variable ON/OFF state or device
values. In the [PID Monitor] window, you can also make adjustments to the PID instruction
values while monitoring. These features make it useful for debugging.

The Online Monitor can be run simultaneously with a computer connected viaUSB and a
computer connected via Ethernet (LAN).

* AGP-3301S, AGP-3301L, and AGP-3302B do not support the online
monitor.

* In [Preferences], you can configure the communication settings and monitor
the settings with online monitoring.

& 5.15.7 [Preferences] Settings Guide B Monitor Step" (page 5-172)
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To monitor logic programs on the computer (Online Monitor)
28.11.1 Online Monitoring Procedures
1 To your PC, connect the GP that you want to monitor.

2 In GP-Pro EX, from the state toolbar, click the monitor icon |Lay snisr .

* |If you click the monitor icon while editing a project, the [Project File Save]
dialog box appears.
Click [Yeg] to save the edited logic program. Upon saving, the logic program
performs an error check. If any errors are detected, monitor mode will not
start. Instead, an error message will display. Click [OK], fix the error, and
then start from step 2 again. If there are no errors, monitor mode starts up.
Click [NQ] to discard any changes made to the logic program and start up
monitor mode.[
Click [Cancel] to return to the editor without saving any changes.

,;_}‘_‘: Confirm Project File Save

@ Project_fprx haz been updated and needs to be saved. Gontinue?

T ) | Gancel |

* |f amonitor password has been set up, enter the password.
F~"28.13.4 To enhance security" (page 28-138)

3 Thelinesin thelogic program turn green to show the operational status of the logic program.
To stop the logic program, select [Command] from the [Controller] menu and then click
[Stop] or [Pause]. (Stopping the logic program changes the front LED of the GP unit from
constant green to flashing green.)

&* GP-Pro EX

Project (F)  Edit (E}  View (%) Common Settings (R}  Logic (L) | Controller () Screen (S Help {H)

- Systern P : ; Command (i v | Run (R
L oo 22 I.és Edit 22|l Frevie 9] ®

DoH|53|a & s ® ¢ LEECIEN
BT = o R R W Pase(®

|W’atch List 1 X| ‘:E MAIN(U g-# Enable Forces (E) @
Force Settings (R¥
Tupe Jan =
v [ Exb | /O (2
W EVARTXT + L] Exeermal o @0
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28.11.2 Monitor/Change the Current Value of Symbol Variables

You can monitor the symbol variable ON/OFF and the device values within the logic
program registered in the [Watch List] window.

 Please refer to the settings guide for details.
F"128.14.2 [Work Space] Settings Guide B Watch List" (page 28-160)

1 Onthe[View (V)] menu, point to [Work Space (W)] and then click [Watch List (W)]. The
[Watch List] window appears.

2 Right-click the symbol variable that you want to monitor within the logic program and then
click [Watch List(W)]. The symbol variable is added to the [Watch List] window.

Lamp remainz OM until the PowerQFF button iz preszed
PowerOn Po Edit (E) Lamp
(12) Fename oymbol Yariable (R) O
] Cut (T) Ctrl+x
R Copy (C) Ctr+C
Baetebh (i
Wiatch List (W), R
— SodalhjectionT]
S Display Syrnbol Yariable List (_5) e J_el%;jn 1=
3 ]} {mz) 0
a3 2000 |PT ET
Ice iz zupplied to & cup while preszing the push button
IceSupply Button SetleeSupplyCup Supplylce
4 || i} =
E=)]
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» To add avariable to the Watch List, drag the symbol variable to monitor and
drop it into the Watch List. You can also add the variable by selecting
[Symbol Variable] in the [Address] window, right-clicking the symbol
variable that you want to monitor, and clicking [Add to Watch List].

" Device Address | & Symbol Yariable

Type I Bit ¥ ariable

=l
Attrbute |4l |
B

Mame A| Type |Address ' |
IceSupplyButtc Bit Variable
Lamp Bit Variable
LargeCupButto Bit YWariable
MadiCun Bl Bit Viarizhl
Eit Variable
PawerOn ETREEE Add to Watch List
5L WS- AN
SmallCupButto Bit Variable
Sodatfalve Eit Variable
Supplylce Bit Variable

4] | i
Feature | Location | Screen
MG PowerOff 2 MAIN

5l Syste &% Addre | [B) Co- |[BF Scree |E| Wiatch |

3 Inthe [Watch List]'s Type list, select the data type of symbol variables to monitor.

4 Transfer the project to the GP.

5 From the GP-Pro EX State toolbar, click the Monitor icon | wenier | to shift to Monitor
Step.

5% GP-Pro EX

Frojsct (F) Edit(E) View (¥) Common Ssttings (R} Logic (L) Controller (C) Sereen(S) Help (H)

3 Systerm o P . P P P Transter =
Loy e »d et 2B Preview |2{EE Siruation 2>{ T T o(Tay merier

DocB|50oRe@ ¢ (s a@egx|vjm — [lele @ g P ADoK @ E|EE
H T alldr i © 72 & =
watch List 2% MAIN(Untitied) 3|
Type [an =l
4 %1016 1 |-mam sTART

o
ddess [Type [ [Cunert Valus Lammp remains DN until ths PowsrOFF birtton is presssd
SmallCupBul Bit Variable - OFF
LargeCupBut Bit Varisble - OFF

P O PouerOff Lamp
MediumCugt Bit Varisble - OFF . o V)
Sodavalve  BitVarisbls - OFF m OFF OFF ot
Lamp Bit Variable - OFF
P Bit Variable - OFF
PoweiDn | Bitvaicoe| - [ e
Supplice  BitVarisble - N OF
eeSupplyBul Bit Variable -
Lamp
3 =1} SUB-01
I et » «
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6 Monitor the current value of registered symbol variablesin the [Watch List].
You can check how operations are affected when you change the current value of each
address. To check operations when the [Type] is [Bit Variable], you can right-click to select
[Force ON] or [Force OFF].

‘watch List

Type fi [~

< X [1016

ddress | Type | Fiadix Current Yalue
SmallCupButl Bit Y ariable | - OFF
LargeCupBut Bit Y ariable | - OFF
MediumCupB Bit Y ariable | - OFF
Sodavalve | Bit'Variable | - OFF

Lamp Bit Variable - OFF

PowerDff

Powern
Supplylce
lceSupplyBul BitYariable | -

T GFEE

ce ON ()
Force OFF @0
Bemove Forees (B

Delete current value (D)
T

7 To exit the online monitor and return to the editor, on the State toolbar click the [Edit] icon

@ Edit

» When you specify [Force ON] or [Force OFF], the symbol variable keepsits
ON or OFF state until you remove forces.

* You can add addresses to the [Watch List] window while in the Monitor Step.
However, when you exit Monitor Step and return to the editor, the registered
content will be discarded. To avoid this situation, transfer the project after
adding to the Watch List.
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28.11.3 Adjusting the Setting Values for the PID Instruction

You can adjust the setting values for the PID instructions while monitoring the valuesin the
[PID Monitor] window.

 Please refer to the settings guide for details.
F"128.14.2 [Work Space] Settings Guide B PID Monitor" (page 28-156)

1 Run the online monitor.

NOTE &728.11.1 Online Monitoring Procedures” (page 28-89)

2 Onthe [View (V)] menu, point to [Work Space (W)] and then click [PID Monitor Window
(M)]. The [PID monitor] window opens.

3 In[Target PID Variable], select the PID variable that you want to monitor. The PID
instruction setting is displayed in a graph.

PID manitor
[ Taget PID Vaiiable | pid j]
ltem | Walug |
Tageted value[SP) an
Tieback(TE) 20
Proportional constant 200
Inteqral calculus time 1.00zec
Differential calculus time 4.00sec
Processing invalidity range 2
Biaz
Frequency in sampling

Prezent valueFV] —_— Output walue(Cy]

Graph Settings I el | el
0 oy |5 ad [ ColBH sl wa B2 PRI

GP-Pro EX Reference Manual 28-93
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4 You can change the setting values while looking at the graph.
When the setting value is changed, the data is written to the following devices.

Items on the Save in Remarks

Screen
Target PID None Displays PID variables selected.
Variable
Targeted Value Operand S1 Can be changed only when the
(SP) instruction operand is avariable.
Tieback (TB) Operand S3 Can be changed only when the

instruction operand is avariable.

Proportional Variable Format+*=++ KP | Set the (x1000) value.
Constant Address Format
U s KP
Integral Calculus | Variable Formatsxxx.|T Set the (x1000) value.
Time Address Format
U et | T
Differential Variable Format+*=++ DT | Set the (x1000) value.
Calculus Time Address Format
U_ s DT
Processing Variable Formats . PA
Deadband Range | Address Format
U_****_PA
Bias Variable Formats =+ BA
Address Format
U s BA
Frequency in Variable Formats#*x ST
Sampling Address Format
U_****_ST

* Click [Update] to update the graph.
* Click [Graph] to change the graph display's Upper Limit, Lower Limit, and

display Width settings.
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28.11.4 To edit logic programs that are being monitored (Online Edit)

You can edit logic programs during online monitoring (Online Edit). You can edit the
following.

* Insert/Delete Rungs

* Insert/Delete Branching

* Insert/Delete Instructions

» Edit Operands

* Insert/Delete Labels

. inine Edit edit_s logic programs in the GI_D on a computer, so edited content
is not reflected in the project files (*.prx) in the computer. To reflect these,
execute [Receive Projects] using the transfer tool.

» With Online Edit, you cannot create a new variable. Allocate existing
variables when adding instructions.

* After editing, an error check is performed in the logic program. If any errors
are found, the transfer will not occur.

B Editing Procedures
In Online Edit, you can edit only asingle rung at atime. Click [Edit Rung] in the[Logic]
menu to edit the selected rung. Click [OK] to transfer the edited logic program to the GP.
Click [Cancel] to cancel editing and go back to the online monitor.

" GP-Pro EX [_ O[]
Project (F) Edit (E} Wiew (%) Common Settings (R) | Logic (L) Controller (C) Screen(S)  Help (H)
3 Systern ,_y = Transter
ol goiings |22 Edit »'Q,E_ on (AL o ”M
3 S = 1002 5 't 3 i o ¥
DoBlsBudeser, o bE  Huaoswesbokes|mwa,
O B
E o b A O fp 5 R Insert Label (L) Chel+L
|Scleen List 2 x‘ Edit Rung (E} | qpx
Screens of Tupe All Delete Rung @
i
Seachbethod  [Titie Bl
&
Refine Search Search T AN S TART
I ()]
DARX| B FE
3 Base Screens Smitch Stop e
2 /|
Window 5
\? indow S creens @ p i OF|F o
422 Logic Soreens
FINIT Lamp
T (Uniied)
OFF
[FraiN
MAM  (Uriided) 3 |-mam EnD
@
o

GP-Pro EX Reference Manual 28-95
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» Each time an online edit is performed, 1 is added to the system variable
(#L_EditCount) showing the number of edits.
For details on system variables, see"A.6 System Variables' (page A-96)
« |f apassword has been set for online editing, the [Password Checking] dialog
box is displayed before starting editing.
 To set the password, refer to "28.13.4 To enhance security” (page 28-138)

._—E';: Release Protection - test.prx

Pazsword

I*xwxwx

Protected. Pleaze enter password.

@ Inserting/Deleting Rungs
A rung isinserted one down from the rung you selected. To insert, select arung when the
online monitor is on, and click [Insert Rung] under the [Logic] menu.
To delete arung, select the rung to be deleted and click [Delete] on the [Edit] menu.

# GP-Pro EX H[=]
Project {F) Edit () Wiew(¥) Common Settings (R) | Logic (L) Controller (C) Screen {5} Help (H)
== 2> d Edit  [22(ly - 2 Iy B33 |_l;gj| Manitar
G | ¥ 5 o < 100% - =] i
N - I TR Jeles
R e
BT ar o f B e
[Sereen List x| B Edit Rung (E) x

Screens of Type &l -~ Delete Rung (D)

Search Method Title hd

Refine Search B I =L e o E—
o)
Lo
52 Base Screens Switch Stop -
53 Window Screens 2 /} o=
\ i QFF QOFF OFF
52 Logic Sereens
FiNm Lamp
& INIT [Untite
arF
FMAIN
& MAIN [Untitle 3 |-mam END
=)

» Upon deleting arung, the [Transfer Logic] dialog box is displayed and the
modified logic program will be transferred to the GP. You do not need to go
to the [Logic] menu and click [OK].

* Alternatively, you can insert/delete rungs from the [Edit] menu or right click
the menu.
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@ Inserting/Deleting Branching
Select the point where you want to insert a branch and click [Insert Branch] on the [Logic]

menu.
To delete, go to the [Edit] menu. Then click [Delete]

& GP-Pro EX 5]

Project (F)  Edit (E) “iew (¥) Common Settings (R) | Logic (L) Controller (Cy  Screen (S) Help (H)

3 Systermn o Insert Instruction (DIns T Transter .

[y Jreeem »_é# Edit 2> QE T on |3 gT T »l\l:!y WMonitor I

O l_J_'JB'@'%ﬂ;iG__E P 100 Jelal @ & iy

FFa{itiro?PE

[ Sereen List 72 x| 40 x
Screens of Type All <
SemchMethod  [Twe 7| . Transfer Logi (9
5 Cancel Edit (T
Refine Search Seanch
DARX | BEHY Swich  Stop Lamp
| O_

2 Base Sereens

2 Window Screens

I 1/}
Lamp
i«; Logic Screens

|:\NIT
L {Untited PR R

« Alternatively, you can insert/del ete branches from the [ Edit] menu or right

click the menu.

@ Inserting/Deleting Instructions
Select the point where you want to insert an instruction and click [Insert Instruction] on the

[Logic] menu.
To delete, go to the [Edit] menu. Then click [Delete]

" GP-Pro EX M=l
Project (F) Edit (E) View () Common Settings (R) | Logic (L) Controller (€} Screen (S} Help (H)

Systern @ Insert Instruction (DIns P Transfer -
> eair |2(EQ o [32{igT T oIy manitor

5 ) setinas T
SEEIERELAT T2 b HoaRs =o,
HEa{itiroPg P

[Gereen List J;le b x

=

Screens of Type Al
SeachMethod  [Tde =] | o Lovc 9
5 Cancel Edit (C)
Refine Search [ [E=eh -
nARX|EHE el T
.

72 Basa Screens ‘

h Stap Lamp

1/

iR

it
iy

03 Window Screens

A anie Sereene

» With Online Edit, you cannot create a new variable. Allocate existing

IMPORTANT . o .
variables when adding instructions.

« Alternatively, you can insert/del ete instructions from the [ Edit] menu or right

click the menu.
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@ Editing Operands

Select the operand to be edited, then select [ Cut/Copy/Paste/Delete] on the [Edit] menu.

#* GP-Pro EX =
Project (F) Edit (E) View (¥) Common Settings (R) Logic (L} Controller (€} Screen(S) Help (H)
Systern, o = Transter
|y S |»|<d Bt [2|EQL Prevew 23|I simuaten 22{ g T [y Momlor]
ODoA|5B 0 & @ f 2|8 ames x|V [ -] 83 g3 1 & P
HoFaHtiro Ry ®E
[Sereen Lis # x| & MAINWnG) (| 4b %
Screens of Type | All -
Search method  [Title ~ 1 [ MAN START
Refine Search Search I
=)
LR T % ‘ = & Switch Stop Lamp
2fr—1 b
G2 Base Sereens 7
03 Window Screens Lamp Gourt] 3
e”‘ Logics Small Cup Quantity
[FINIT R Largga Cup uuanhty_
MG INIT (test) prMedium Cup Quantity
= 3 |-MAIN END
FuAIN
o] | AN dest)

@ Inserting/Deleting Labels

A labdl isinserted one down from the rung you select. To insert, select arung when online
monitor is on, and click [Insert Label] on the [Logic] menu.
To delete, select the label to be deleted, then click [Delete] on the [Edit] menu.

& GP-Pro EX

Project (F)  Edit (E) Wiew (V) Common Settings (R) | Logic (L) Controller (T} Screen () Help (H)

Systern

[t |»‘§
EN=N JBEEﬂjGEInsertRung(&)

Chrl+R

=1 E3
S Transier

st |”EFZJ Mnnitnr]
b | 100% -] &1 gl (D & i

on |23 [

S ek B B
HETadirno??™® oo an
[ Soreen List x| Edit Rung (£} 4bx
Sereensof Type [l - Delete Rung (B)
R
Search Method Title - -
«
B
Refine Search Search I
] % ‘ X | = % Switch Stop Lamp
2 ; 1/}
|33 Base Screens a0 OFF OFF OFF
(22 Window Screens Gount
[ Logics et Gl o
[FINIT QOFF
OFF [R
oty INIT ltest] 10 [Py cwvf0
[FMAIN 3 -MAIN END
e MAIN {test) a4

» Upon deleting a label, the [Transfer Logic] dialog box is displayed and the
modified logic program will be transferred to the GP. You do not need to go

to the [Logic] menu and click [OK].
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28.12 To monitor logic programs on the GP (Logic Monitor)

Logic monitoring is the function that displays the logic program on the GP screen. It allows
you to check the operations of the logic program with only the GP unit without using a
personal computer.

2 F O

3 |-MAIN END

{5
Instr || Addr
B EE
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28.12.1 Starting and Ending the Logic Monitor

W Triggered Method
There are 3 waysto start the logic monitor.

Start up with Parts

L ogic monitoring begins when you turn on the first bit of the #L system variable
(#L_LogicMonitor) using a switch part.

Turn off the first bit to display the screen before logic monitoring begins. Specify
#L_LogicMonitor.X[1] for the address. The #L_L ogicMonitor.X[0] is for monitoring
addresses. The address monitoring screen appears when the system variable specification
bit is turned on, such as during logic monitoring.

Start up with the Logic Program

Using an instruction, turn on bits 0 (Address Monitor) and 1 (Logic Monitor) of

#L. System Variable (#L_LogicMonitor).

Start up with the System Menu

On the system menu, touch [Logic Monitor] and [Address Monitor].

* You cannot start up multiple monitors at the same time. When bits 0 and 1

are turned on at the same time, the address monitor turns on and bit 1 turns
Off.

» Oncethe monitors have started up, it is easy to switch monitors. Bit O or bit 1
of the system variable (#L_L ogicMonitor) will not turn on/off when
switching monitors.

* You can start up the logic monitor when the logic functions are not being
used. The address monitor is started up when you start up the logic monitor.

* You cannot start the logic monitor on AGP-3302B or AGP-3301. The
address monitor starts when you start up the logic monitor.
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B End Method
There are 4 waysto end the logic monitor as follows.

» End with Parts
Using D-Script, turn off bits 0 and 1 of the #L system variable (#L_L ogicMonitor).
(Use parts for converting data Instruction addresses such as D-Scripts.)
Since the logic monitor does not allow the user for editing, you cannot use the switch part.

* Logic
Use the instruction to turn off bits 0 and 1 of the system variable #L (#L_L ogicMonitor).

e Screen Change
When the screens change, the started-up monitor ends.

* Monitor Screen
Touch [End] in each of the logic monitoring and address monitoring screens.

« |f not changing the screens, click [Back to Previous] to end.
» Please note that if there is no screen to go back to, such as when you start up

the logic monitor when theinitial screen was not on, you will not be able to

end the logic monitor
» When the logic monitor and address monitor end, #L_L ogicMonitor is Zero-

cleared.
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28.12.2 Logic Monitor Functions
The following explains the logic monitor features.

B Logic Monitor

Monitors the entire logic. The logic monitor allows you to check the operational status and
instruction layouts.

2 F O

o)
3 |-MAIN END

i
Instr | Addr
B

The logic monitor has the following features.

Feature Details

Scroll Scroll the logic using [Rung] or [Column].

‘aliw] | Rung: Scroll the logic using rungs.

Column: Scroll the instructions one by one without the
logic.

For landscape, you can use only the [Column] scroll.

Enlarge Monitor Touch the displayed instruction to enlarge the monitor.
o m Enlarge Monitor" (page 28-104)

displayed are [INIT], [MAIN], [ERRH], and [SUB-01]-

Logic Name Display E Display the logic names being monitored. The namesto be
[SUB-32].

Step Display the top step number being monitored. When any
change is made, the operation jumps to the rung with the

specified step number

Tool Bar Switch the tool bar display/hide at the bottom of the screen.
bar
Page 1 Instr | Addr
s

EXIT

to switch Page 1 with Page 2.

End End the monitor.

Continued
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Feature

Details

Tool RUN/STOP
Bar

Switch the logic RUN/STORP. Click to display the screen
below. Use the buttons to run and stop the logic.

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘
Address Switch to the address monitor.
Monitor &~ m Address Monitor" (page 28-105)
Ladder Switch to the instruction list.
Instructions &~ m Ladder Instructions" (page 28-107)
Search Search the variables and instructions specified in the

instruction list.
&~ " m Search” (page 28-108)
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B Enlarge Monitor

Enlarge and monitor an instruction. The enlarged monitor allows you to check the
operational status and the instruction operand.

Tool
bar

The enlarged monitor has the following features.

Feature

Details

Tool Bar Tool
bar

Switch the tool bar display/hide at the bottom of the screen.

Page 1 Search U
o

P Click / { to switch Page 1 with Page 2.

Page 2

End

End the monitor.

RUN/STOP m

Switch the logic RUN/STORP. Click to display the screen
below. Use the buttons to run and stop the logic.

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

Switch to the logic monitor.
&~ " m Logic Monitor" (page 28-102)

DEC/HEX

Logic
Logic

Switch the display of the current operand value between
decimal/hexadecimal.
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B Address Monitor

Monitor the address used in the logic. You can check the variable name and the current value.
In the address format, the logic address is monitored.

The address monitor has the following features.

Feature Details
Scroll Scroll thelist.
Up/Down: Scroll per page.
Right/Left: Jump to the top/last page.
Tool Bar Switch the tool bar display/hide at the bottom of the screen.
P 1 S g .
A
v
Page 2 EXIT
P Click / { to switch Page 1 with Page 2.
End End the monitor.
RUN/STOP Switch the logic RUN/STORP. Click to display the screen
below. Use the buttons to run and stop the logic.
‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘
DEC/HEX Switch the display of the current operand val ue between
ﬂ decimal/hexadecimal.
Address P— Switch to the address search.
Search &~ m Address Search” (page 28-106)
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B Address Search
Select the Address Type to display in the address monitor. You can check the values stored in
each address. You can use it only in address format.

Address List
SYSTEM

The address search has the following features.

Feature Details
Tool Bar Switch the tool bar display/hide at the bottom of the screen.
Page 2
P Click / { to switch Page 1 with Page 2.
End End the monitor.
Logic Switch to the logic monitor.
EEPI &~ " m Logic Monitor" (page 28-102)
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B Ladder Instructions
Provides alist of instructions. Select the category to display al the lists and then select the

relevant list.

Instruction List

Bit Instr.

Pulse Basic

Program Flow
Basic Math

Tine ther |V

The instruction list has the following features.

Feature Details
Tool Bar Switch the tool bar display/hide at the bottom of the screen.
Page 1 Search .
Page 2
P Click / { to switch Page 1 with Page 2.
End End the monitor.
Logic ] Switch to the logic monitor.
Logic &~ " m Logic Monitor" (page 28-102)
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B Search

In the address monitor and instruction list, select avariable to use as the search key. The
search is conducted in the logic monitor.

MAIN START

HAIN END

The search has the following features.

Feature Description

Variable Search Use only variables as the search key. Select only the key variable in the
address monitor.

Instruction Search Use only instructions as the search key. Select only the key instruction in
the instruction list.

Variable & Instruction | Use avariable and instruction asthe search keys. Select the key variablein

Search the address monitor and the key instruction in the instruction list.

Next Search Based on the first search result, search a variable and instruction with the
next closest match.

Clear Search Clear the variable and instruction selected as the search keys.

* You can perform a search only while search is selected. The searchis
terminated if you scroll the screen.
* You can use the up/down search in the next search.

B Password
For logic with a password, you can monitor the logic after inputting the password.
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28.13 Convenient features to create/edit logic

28.13.1 Replacing Parts in Instructions and Instructions in Parts

Drag the parts and instructions between the drawing screen and logic screen to allocate
symbol variables, insert new instructions, and place new parts. This allows you to create
screens and logic programs more efficiently.

Here, for example, alogic screen (e.g., MAIN) and a drawing screen (e.g., Base 1) are open
in the editing areatile vertically.

 To display the screenstile-vertically in the work space, on the [View (V)]

menu, point to [Editing Area (B)] and select [Tile Verticaly] or click 'm .

* You can start up multiple instances of GP-Pro EX and drag the parts and

instructions between projects from one logic screen to another, or from one
drawing screen to another. Dragging and dropping from alogic screen to a
drawing screen or from adrawing screen to alogic screen isnot allowed.

IMPORTANT

« If you drag and drop from another project, the allocated symbol variables

may overlap. If you drag and drop different types of symbol variables, if the
address you have set is for drawing parts, they will be undefined. Please
note that in logic program, the type will be changed to match the target
project. We suggest you make sure the symbol variable names do not
overlap when you drag and drop.

F""28.10 Correcting Logic Program Errors” (page 28-86)

F28.9 Transferring Logic Programs" (page 28-84)

* You cannot drag and drop between projects created in different versions.

B Allocating Symbol Variables to Instructions from Parts

You can allocate the symbol variables allocated to parts on the drawing screen to the
instruction operands in the Logic.

1 Click the part on the drawing screen. Drag it to the instruction operand to which you want to
alocate it. Where the pointer changes from & to '5.- , release the left mouse button.

MAIN{Manufacturing System &) | q b x L_ﬂ__‘ Base 1{Display 1} |

—MAIN START
)

47

b !
(12) L Fr =] O
|7

MAIN END

o

a3y
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2 Select the symbol variable.

—MAIN START
)

2 Start  Bit Address |> E——
w et ]
3 -MAIN END

a3y

» Symbol variables that can be alocated differ depending on parts.
Fre Drag & Drop Parts" (page 28-121)
» When more than one symbol variable is alocated to a part, the possible
symbol variables are displayed.
* Click [Cancel] to cancel the symbol variable allocation.
« Where the pointer is displayed with &, you cannot alocate symbol
variables.

3 The symbol variable allocated to the part is alocated to the instruction operand.

—MAIN START
)

| Start I
2 || /] (O

ay

|_

3 -MAIN END
a4y

* You can allocate symbol variablesin the [Address] window.
F g Operand Settings Using Drag & Drop" (page 28-69)
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B Allocating Symbol Variables to Parts from Instructions

You can allocate symbol variables allocated to the instruction operand in the Logic to parts
on the drawing screen.

1 Click the instruction operand in the Logic. Drag it to the part on the drawing screen to which
you want to allocate it. When the feature list is displayed, point to the feature to which you
want to allocate it. Where §) changesto ., release the left mouse button.

MAIN{Manufacturing System A} | L_ﬂ__‘ Baze 1{Display 13 |

—MAIN START
)

LI 1
D] .
Feat 3
Fun
b it [PLC11:00 1

3 -MAIN END
a4y

Switchs/Lamp

» Symbol variables you can be allocated differ depending on instructions.
" & Instructions that can be moved by a Drag & Drop Operation” (page 28-115)

When more than one feature is alocated to a part, the possible features are

displayed.

* If you release the |eft button on the mouse before the rung is reverse-
displayed, the symbol variable allocation is cancel ed.

« Where the pointer is displayed with &, you cannot allocate symbol
variables.

2 The symbol variable allocated to the instruction operand is allocated to the part.

Parts ID Switch Featire | Switch Common | Lamp Feature | Golor | Label |
i EL,[I[IEI[I 3

Select Shape

I~ No Shape

Jorma
Select Shape

I~ Mo Shape:

Copy and Add Copy and Add

o Garce ) e
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B Inserting New Instructions from Parts
You can insert instructions by dragging the parts to the rungs or shunts of the logic program.

1 Click the part on the drawing screen. Drag it to where you want to insert the instruction in the
Logic. Where the pointer changes from  to ¥, release the left mouse button.

MAIN{Manufacturing System A} u3| 4 X L_ﬂ__‘ Base 1{Display 1} u3|
1 -MAIN START
()]
Stfirt Fur
2
D]
75
Fur
3 -MAIN END
2

2 Select the symbol variable and then select the instruction that you want to insert.

I o1l

Stop  Bit Address » EERGEEEAN ]

RUT_ Cancel Trsert BT
Insert NT
Inzert OUT
3 -MAIN END Insert OUTH
a2 Insert SET

Insert RST

* Instructions that can be inserted differ depending on the parts.
Fr e Drag & Drop Parts" (page 28-121)
« When more than one symbol variable is allocated to a part, the possible
symbol variables are displayed.
* Click [Cancel] to cancel the symbol variable allocation.
« Where the pointer is displayed with ), you cannot insert instructions.

3 Theinstruction to which the symbol variable of the part is allocated is inserted.

—MAIN START
)

Stop

r& Fur
2| O
D]
LRUn
li

3 -MAIN END
Qs
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B Placing New Parts from Instructions

You can allocate symbol variables allocated to the instruction operand in the Logic to parts
on the drawing screen.

1 Click theinstruction in the Logic. Drag the instruction to where you want to place it on the
drawing screen. Where 8 changesto '5.- , release the left mouse button.

L]
Start  Stop Fiur
2l =0
13
Fun
—
3 |-malN END
a3

2 Select the operand and then select the part that you want to place.

D1 Run *] Lamp Placed k

Cancel

* Partsthat can be placed differ depending on the instruction.
F”" & Instructions that can be moved by a Drag & Drop Operation" (page 28-115)
» When more than one part can be placed, the possible parts will be displayed.
If you drag an instruction that cannot be placed, the action will be canceled.
Click [Cancel] to cancel the part placement.
Where the pointer is displayed with &, you cannot place parts.
» When structure variables are allocated to ladder instructions, all integer
variables and bit variables are displayed.

SodalnjectionTime |
lve TOM

[mz] G
2000 (PT ET

plied to & cup while pressing the pu

wButton  SeticeSupplyCup SodalnjectionTime. TI
|

] |
I 11

SodalnjectionTime. R
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3 The part is placed with the symbol variable of the instruction. Change the size and Color as
necessary.

N
N

* |f [Copy Symbol Variableto Label] in the [Option Settings] dialog box is
checked, the symbol variable name is registered for the label of the part and

displayed.
Change the setting of labels as needed.
(Rud}

& m Logic Edit Style" (page 5-171)
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B Drag and Drop Ladder Instructions and Parts

@ Instructions that can be moved by a Drag & Drop Operation

You can drag the following parts from the instructions or operands in the Logic and drop on
the drawing screen to allocate or reallocate the symbol variables.

» Do not place real variables or instructions that have real variables as parts in
operands because they cannot be displayed properly.

Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of |Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
NO, NC, PT, NT 1 S1 |Bit Address * Bit Switch
Bit Variable
OUT,OUTN, SET,RST,| 1 | D1 |Bit Address e Lamp
o |PTO,NTO Bit Variable
g [IMP, ISR 1] - - -
; RET, EXIT - - - -
£ |FOR 1 | S1 |Word Address » Data Display
§ Integer Variable
o NEXT - - - -
PBC 2 S1 - -
D1 |Bit Variable e Lamp
PBR 1 S1 - -

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of |Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
ADD, SUB, MUL, DIV | 3 | Sl |Word Address » Word Switch
Integer Variable * DataDisplay
Float Variable
Real Variable (Y(_)u cannot select_the Word
S TWord Address switch f_orfloaI variablesand
real variables.)
Integer Variable
Float Variable
Real Variable
D1 |Word Address
Integer Variable
Float Variable
Real Variable
MOD 3 | S1 |Word Address » Word Switch
Integer Variable * DataDisplay
S2 |Word Address
§ Integer Variable
é D1 |Word Address
£ Integer Variable
'1% JADD, JSUB 3 | S1 |TimeVariable ((HR.MIN |[Special Variable: Integer
o] S2 [Time Variable (HR .MIN |Variable]
© D1 [TimeVariable (HR MIN | Lvord Switch
' ' * DataDisplay
AND, OR, XOR 3 | S1 |Word Address » Word Switch
Integer Variable + DataDisplay
S2 |Word Address
Integer Variable
D1 |Word Address
Integer Variable
NOT 2 | S1 |Word Address
Integer Variable
D1 |Word Address
Integer Variable
MOV 2 | S1 |Word Address « Word Switch
Integer Variable « DataDisplay
D1 |Word Address
Integer Variable
Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of |Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
BLMV 3 | Sl |Bit Address (Array) « Word Switch
Integer Variable (Array) |* DataDisplay
Float Variable (Array)
Redl Varizble (Array) g(lo;J cannot select S1 or
S2 |Integer Variable
D1 |Bit Address (Array)
Integer Variable (Array)
Float Variable (Array)
Real Variable (Array)
FLMV 3 | S1 |Word Address » Word Switch
c Integer Variable « DataDisplay
3 Float Variable
g Real Variable (You cannot select D1.)
= S2 |Integer Variable
= D1 |Integer Variable (Array)
g Float Variable (Array)
© Redl Variable (Array)
XCH 2 | D1 |Word Address » Word Switch
Integer Variable * DataDisplay
D2 |Word Address
Integer Variable
ROL, ROR,RCL,RCR, | 3 | S1 |Word Address » Word Switch
SHL, SHR, SAL, SAR Integer Variable * DaIaDispIay
S2 |Word Address
Integer Variable
D1 |Word Address
Integer Variable
Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of |Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
EQ, GT,GE, LT,LE,NE| 2 | S1 |Word Address » Word Switch
Integer Variable « Data Display
Float Variable
Real Variable (Y(_Ju cannot select_the Word
= JAdd switch for float variablesand
5 Word Address real variables))
*§ Integer Variable
7 Float Variable
= Real Variable
g JEQ, JGT, JGE, JLT, 2 | S1 |TimeVariable ((HR .MIN |[Specid Variable: Integer
g JLE, INE .SEC) Variable]
@) S2 |Time Variable (HR .MIN [* Word Switch
.SEC)  DataDisplay
NEQ, NGT, NGE, NLT, | 2 | Sl |DateVariable (YR .MO |[Specia Variable: Integer
NLE, NNE .DAY) Variable] _
S2 |Date Variable (YR .MO |+ Word Switch
.DAY)  DataDisplay
< |TON, TOF, TP, TONA, 1 |, |TimerVariable (.ET .PT) |[Special Variable: Integer
2 |TOFA 3 Variable]
S = « Word Switch
E % « Data Display
o g Timer Variable (.Q .TI .R) |[Specia Variable: Bit Variable]
£ =2 « Bit Switch
= e Lamp
< |CTU, CTD, CTUD 1 Counter Variable (.PV [Special Variable: Integer
S o |oV) Variable]
g 3 « Word Switch
15 8 « Data Display
g E Counter Variable (.Q .QD |[Special Variable: Bit
= o .QU .UP .R) Variable]
3 @ « Bit Switch
O
e Lamp

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of |Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
BCD, BINENCO, 2 S1 |Word Address » Word Switch
DECO Integer Variable * DataDisplay
D1 |Word Address
Integer Variable
— |RAD, DEG, SCL 2 | Sl |Word Address  Word Switch
% Integer Variable * DataDisplay
g Float Varicble (You cannot select the Word
£ Real Variable X .
= switchfor float variablesand
§ D1 |Word Address real variables)
5 Integer Variable
© Float Variable
Real Variable
I12F, I2R, F2l, F2R, R2I, | 2 | S1 |Type
R2F, H2S, S2H _
D1 |Type
Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of |Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
SUM, AVE 3 | Sl |Integer Variable (Array) |+ Word Switch
Float Variable (Array)  |* DataDisplay
Real Variable (Array)
S2 [Integer Varizble (You cannot select S1.)
D1 |Integer Variable
Float Variable
Real Variable
SQRT 2 | S1 |Float Variable » DataDisplay
Real Variable
D1 |Float Variable
Real Variable
BCNT 2 | Sl |Integer Variable (Array)
Float Variable (Array)
5 Real Variable (Array)
g D1 |Integer Variable (Array)
B Float Variable (Array)
é Real Variable (Array)
5 |PID 5 |Spec|PID Variable (KP.TR  |[Special Variable: Integer
L% ia |.TD .PA .BA .ST) Variabl€e]
Varia » Word Switch
ble  Data Display
PID Variable (.Q .UO.TO |[Special Variable: Bit
PF.IF) Variabl€e]
* Bit Switch
e Lamp
S1 |Word Address * Word Switch
Integer Variable * DataDisplay
S2 |Word Address
Integer Variable
S3 |Word Address
Integer Variable
D1 |Word Address
Integer Variable

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of |Symbol Variable Type |or
Operands parts to which a new

symbol variable can be
placed

& |SIN, COS, TAN, ASIN, S1 |Float Variable  DataDisplay

B |ACOS, ATAN, COT, Real Variable

# |[EXP LN, LG10 D1 |Floa Variable

5 Real Variable

g

T

JRD, JSET D1 |TimeVariable (HR .MIN |[Specia Variable: Integer

S .SEC) Variable]

5 » Word Switch

g « DataDisplay

£ INRD, NSET 1 | D1 |DateVariable(.\YR.MO |[Specia Variable: Integer

< .DAY) Variable]

X « Word Switch
 DataDisplay

@ Drag & Drop Parts

The following are operands that you can alocate symbol variables or instructions that you
can insert, by dragging and dropping parts from the drawing screen to the logic screen.

Drag & Drop Parts Operands to which symbol variables are
allocated or instructions to which symbol
variables are inserted.

Part Symbol Command Operand

Variable Type
Switch/Lamp |Bit Switch Bit Address NO, NC, PT, NT, OUT, OUTN,
Bit Variable SET, RST, PTO, NTO
Word Switch Word Address MOV, ADD, SUB, MUL, DIV, |They are
Integer EQ, GT, GE, LT, LE, NE alocated to
Variable S1 of the
instruction.
Screen Change -
Special Switch -
Selector Switch -
Lamp Bit Address NO, NC, PT, NT, OUT, OUTN,
Bit Variable SET, RST, PTO, NTO
Continued
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Drag & Drop Parts

Operands to which symbol variables are
allocated or instructions to which symbol

variables are inserted.

Part Symbol Command Operand
Variable Type
Data Display |Data Display Word Address MOV, ADD, SUB, MUL, DIV, |They are
(Input Permit) Integer EQ, GT, GE, LT, LE, NE dlocated to
Variable S1 of the
Float Variable |SIN, COS, TAN, ASIN, ACOS, |Instruction.
ATAN, COT, EXP, LN, LG10
Text Display Word Address |-
Integer -
Variable
Date/Time -
Display
Statistical Data -
Display
Show Limit -
Value
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28.13.2 Checking the Size for Creating Programs

By checking the current logic capacity, symbol variable capacity, address points, comments
memory of logic programs, you can prevent errors such as exceeded capacity. You can
change the proportion of the logic capacity and comment memory depending on the use.

» Thelogic capacity is calculated as the sum of the logic and the commentsin
the logic. The variable capacity isthe sum of the variables and the variable
comments.
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B Verification method for Logic Memory

1 Select the [Project Information(l)] from [Properties(l)]of [Project I(F)] menu.
The [Project Information] dialog box will be displayed.

2 Click [Logic Memory] and then click the [Logic] tab to check [Logic Capacity], [Variable
Capacity], [Number of Addresses Used in Logic] and [Comment Memory].

,;g"'_‘: Project Information

File Infarmatian Screg

Dizplay Unit -
Send Data Configure Memory |
SRAM Information — Logic Capacity [Steps]

Destination | 15 / 15000

—

Logic Memory

—Wariable Capacity
| 1/ 6000

D etails |

—Mumber of Addreszes Used in Logic
[] 8 / 256

D etails |

—Comment kemary

Mumber of Y ariable Comments o/ 210
Mumber of Fung Comments 0o/ &5
oK@ | Cancel |

3 From [Variable Capacity], click [Details] to check the current number, assignable number
and the current sum for each symbol variable.

' | Retentive Variable | Wolatile Variable

Eit Variable 10 items | 10 / 8000
Bit Variable nput 0 items | 0 /286
Eit Variable Output 0 items | 0 /286
Integer Variable 0 items | 0 /2000
Integer Variable hput 0 items | 0 /64
Integer Variable Output 0 items | 0 /64
Flaat Variable 0 items | 0 /128
Real Variable 0 items | 0 /128
Timer Variable 1 items | 1 /812
Counter Variable 3 items W 3 /512
Date Variable 0 items | 0 /64
Time Variable 0 items | 0 /64
PID Wariable 0 items | 0/8
Tatal 19 items

* You can choose to display [Retentive Variable]/[Volatile Variable] by
clicking the tab.

GP-Pro EX Reference Manual 28-124



Convenient features to create/edit logic

4 Click the [Addresses used in Logic] details to check the current number, the configurable
number of [Bit], [Integer] and [System Variable] and the total number.

@?_‘: Hurber of Addresses Used in Logic

Bit 0 items ’— 0 /256
hiteesr 0 items 0/ 256
System Varizhle 7 items 11 7 /6
Tatal 7 items 7 /%6

» [Number of Addresses Used in Logic] isthe number of external addresses of
[PLC1]#*=*and internal addresses of [USER]. Please note that the number of
addresses that can be used in alogic program is limited.

B Configure Memory

You can specify the upper capacity limit for the symbol variable comments and rung
comments.

» The size of logic program that you can create is determined based on the
comment memory that you specified. When creating a logic program with
many steps involved, reduce the comment blocks. When creating a logic
program with many comments, increase the comment blocks.

You cannot create comments exceeding the comment memory settings or
steps exceeding the number determined by the comment memory.

IMPORTANT

1 Inthe[Project Information] dialog box, click [Configure Memory]. The [Configure Memory]
dialog box appears.

2 Specify the upper comment memory limit for the symbol variable and rung comment
capacity within the range of 0-15.

& Configure Memary

—Logic Gapacity
16000 Steps

—Variable Comment Capacity
210 comments
#10 comments + 40 comments x [i Hg blocks

—Rung Gomment Capacity

55 comments
55 comments + 10 comments x F Eg blocks

“fou can enter 0-15. One block provides about 500 steps of logic
capacity or can store about 40 variable comments.

Cancel |
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B Symbol Variable Number Restriction

When using device addressesin logic programs, the following number restrictionswill apply.

Name Memory Size | Maximum Number | Registration Number
for Registration Restrictions on the
GP-Pro EX

Bit Address (Bit 64 byte 512 256
Variable)

Word Address (Integer 1024 byte 256 256
Variable)

System Variable 256 byte 64 64

Total Number Available 1000 256

¢ Check the number restriction for the device addresses on the GP-Pro EX. If
the number exceeds the restriction, an error will occur.

B Restriction Number of Logic Program and GP Memory Restriction

Item

Number Restriction on the
GP-Pro EX

GP Memory Restriction

Number of Programs INIT 1 MAIN 1 SUB 32 96K Byte
Total 34 15K Steps

Number of Program 5000 Rungs

Rungs

Number of Instructions 150

per Rung

Number of Label Fixed Name None

Characters

Number of Labels per 99 |nstructions

Project

Number of Devices 28000 Devices 64K Byte

Number of NT/PT Unlimited (dependson the | None

Instructions number of programs)

Number of Constants Unlimited (dependson the | None
number of programs)

Number of Compulsory Unlimited (dependson the | None

Changes number of programs)

Array Size 4096 arrays None

Continued
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Item

Number Restriction on the
GP-Pro EX

GP Memory Restriction

Number of Variables 9000 Symbol Variables IMByte
6000 Variables
Variable Name 32 Characters
Number of Variable 210 (Default value) 16K Byte —14KByte
Comments
Number of Variable 32 Characters
Comment Characters
Number of Rung 55 comments (initial value) | 16KByte —14KByte
Comments
Characters in Rung 128 characters
Comments
Number of Program 34 8KBytes
Comments
Characters in Program 32 Characters
Comments
Number of Nests 50 Stack: 16 (32)
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28.13.3 Logic To adjust Scan Time

The following provides an overview of logic functions and the scan time when the logic
program is run. The steps to set the scan time are also provided.

B Logic Features

€ Summary
Thelogic features operate as follows. The details are explained on the next page.

Power-ON

:

Initial Processing

v

Loading

A

[Logic Reset] [Logic Reset]

[Logic Reset]
[Pause] [Run]
First Scan

. Execute 1st Scan
[Pause] [Execute 1st Scan] Running [ First Scan ] [Stop]
[Continue] [Stop]
[Stop]
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* Initial Processing
Thisistheinitia state of the logic program execution engine. After the logic program
execution engine has been initialized, the logic state changes to "loading."

» Loading
Thelogic program is read from the memory. It checks whether the logic program has been
loaded normally and remedies the error if not loaded normally. Once the program has
been loaded normally, it will stop.
If [Run] is selected for the Power-ON action, the run command will be executed. When
changing to the "running" state, the I/O isinitialized.

» Stop
Thelogic isin the paused state. Upon receiving a command ([Logic Reset], [Run],
[Execute 1st Scan], [Continug], or [Pause]), the state will change accordingly.
On the [Logic Reset] command, "loading” starts and the symbol variable isinitialized.
When it isaretentive variable and the power is off or the GPlogic isreset, the most recent
datais maintained. However, if thelogic is reset with the online monitor (mode that runs a
program in the logic on the GP-Pro EX) or #L_Command, the variable isinitialized with
theinitia value for logic featuresin GP-Pro EX.
The [Run] command or [Execute 1st Scan] command zero-clears the clear-type variable.
The [Run] command starts "running”. The [Execute 1st Scan] command runs the logic
program once.

» First Scan
Reads 1/0, runsthe initialized logic program, and then writes the 1/0.

* Running
The logic program execution engine is running. The engine reads the 1/O, runs the logic
program, writes the I/O, and updates the system variables (#L_AvgL ogicTime,
#L_AvgScanTime, etc.).
The [Logic Reset] command starts "loading".
The [Stop] command stops the logic.
The [Pause] command pauses the logic.

* Pause
Thelogic program execution engine is paused. To prevent the I/O watchdog time-out, 1/0
write/read is executed. However, since the logic program has not run, the output state
remains unchanged. Upon receiving a command, the state will change accordingly.
The [Logic Reset] command starts "loading".
The [Execute 1st Scan] command runs the logic program once.
The [Stop] command stops the logic. The [Continue] command starts "running".
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€ Running Flow
The scan runs as follows.

Fixed Scan Time/
CPU Scan Percentage

No
Run Mode

Yes

Run Logic Program

END Processing
(System Variable Updates, and so on)

64 Scan No

Yes

Edit Scan Time

¢

End Scan

» Scan Time Adjustment
The scan timeis adjusted every 64 scans. The scan timesfor the fixed scan time mode and
CPU scan percentage mode are as follows.

* Fixed Scan Time Mode

Scan Time =

(#L_AvgLogicTime x 100Aj + 50 (Models that can use logic GP-33+* Series: Models

except 30: 50)

» CPU Scan Percentage Mode
Scan Time = (#L_AvgLogicTime x 100) + #L_PercentAlloc

* For the details of #L_AvgLogicTime, #L_PercentAlloc, refer to the

following.

NG System Variables" (page A-96)

e Scan Time Error

The following error isfound in the logic scan time.

Model

Error

GP3000 Series

10%
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*  Communicating via Ethernet or MPI may affect the scan time.
For details, refer to "28.15 Restrictions' (page 28-161)

B Logic Scan Time

The logic time includes the logic features and display and the display features (screen
display, touch panel processing, communication). The logic feature runs the logic programs.
Both features are as follows. The GP scan time has a fixed scan time mode and a CPU scan

percentage mode.
A A .
Logic Feature
- Read 1/0 Inputs (U‘) LI B IRr
Q Start  Stop Run
£ 2t ] O
= a
Q . LRun
§> Run Logic Program
3 |mam Enp
43
o)
£ .
[ - Write I/0 Outputs
3 I Y e
» A
Display Feature
o
E - Screen Display y
o)) = — —
c
»
@
S
0; - Touch Panel Processing
©
a
2
[m]
- Communication Processing
v \ 4

 Updating the device/PL C addresses depends on Address Refresh, and is not
affected by the fixed scan time or CPU scan percentage.
For details on address refresh, refer to " B Address Refresh” (page 28-135)

& & Fixed Scan Time" (page 28-132)

&~ @ CPU Scan Percentage" (page 28-133)
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@ Fixed Scan Time
This mode keeps the scan time as specified.
It allows you to process alogic program in acertain cycle. It is suitable for programs that
prioritize control (logic programs) and for which the screen is mainly used for monitoring
(data display) with few operations required.

A A

Logic Feature

- Read I/O Inputs - HAIN START

()

Start Slnlu
|
1

1
)
- Run Logic Program LRU”
'7

C|)§

3 -MAIN END

Logic Time
(Processing time depends on
the user program)

- Write 1/0 Outputs

Scan Time

Display Feature

(User sets the time)

- Screen Display

- Touch Panel Processing

Display Processing Time

(Time that remains after subtracting
logic scan time)

- Communication Processing

v \ 4
Display Processing Time = Setting Value for Fixed Scan Time (ms) - Logic Time

For example, If 50 msis specified for the fixed scan time, and the logic executing timeis 20
ms,
the display processing time =50 ms— 20 ms= 30 ms

Asthelogic time becomes longer, the processing time becomes shorter. For this reason, the
display update speed on the GP becomes slower; however, the logic program runs
continuously.

- ¢ The minimum scan time setting is 10 ms.
IMPORTANT . . .
« For the scan setting, input 10 ms or larger by 1 ms increments.

« If the logic time exceeds the setting value for the fixed scan time; 50% for large
and 30% for medium, the scan time is adjusted to be twice as long as the logic
time.

For example) When the fixed scan time is set to 50ms:
And the logic time is 30ms, the scan time is 60ms.
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» Adjust the setting time based on the #L_ AvgScanTime value after testing the
operation on the GP.
NG System Variables" (page A-96)

@ CPU Scan Percentage
This mode specifies the logic time occupancy (%) during scan time and changes the scan
time for operation.
The mode prevents pressure on the display processing time caused by increased logic time,
and it is suitable for systems that prioritize speed in screen operations and screen switching.

A A
Logic Feature
- Read I/O Inputs 1 LMAIN START
i
—_
]
50
o S
e g Start Stop Run
F g (12) | 11 C
% & - Run Logic Program
%\. o 2 Run
e -1 o
2 X 2
hSR=) 5
Q92 = 3 |-MAIN END
= i
© o8 .
E g9 - Write I/O Outputs
= =
c .2 g ---------------- ! --------------------------------------------------------------------
g 2= A
» == S Display Feature
< 2 o &
s 3 = i 5= - Screen Display
o F 22X
£ & SEvo
=i D = ad
b £ O o —
0n E 5
® 8.2 g y
8 % o B = — —
09_ g% 8 - Touch Panel Processing
== 3
> en oo
& ££E
5 =8
2 2 8&
@) gz
& @ - Communication Processing
A 4 A 4

Scan Time = Logic Time + Setting Value for the CPU Scan Percentage (%)

For example, If 40% is specified for the CPU scan percentage and the logic executing timeis
20 ms,
Scan Time = (20 + 40) x 100 = 50 ms
Display Processing Time = 50 ms— 20 ms =30 ms

Asthelogic time becomes longer, the display processing time and the scan time become
longer. For this reason, as the logic time becomes longer, the time allocated for the display
processing becomes longer. This resultsin improved display update speed on the GP while
slowing down the processing cycle of the logic programs.

GP-Pro EX Reference Manual 28-133



Convenient features to create/edit logic

. Specify the scan time value for the CPU scan percentage by 1 ms
4 Increments.
» The processing time per instruction in the logic program remains unchanged.
* You cannot specify a CPU scan percentage larger than 50%.
» If 50% is specified for the CPU scan percentage, the display processing time
and logic program processing time will be the same length. The display
processing will not be prioritized.

@ Setup Procedure

 Please refer to the settings guide for details.
& '5.15.6 [System Settings] Setting Guide 4 Logic" (page 5-153)

1 Inthe [System Settings], click [Display Unit].

ettings

Dizplay

Logic Proerams
Video Mavie

Font

Peripheral Settings
Peripheral List

Device/PLC
Printer
Ihput Equipment Settings
Script IO Settines
L0 Driver
ETP Server
Modem

Wideo Modules

' 0] Syste E #dd-+ | @) Comm |[Bg Ser--- |

* |f the [System Settings] tab is not displayed in the work space, on the [View
(V)] menu point to [Work Space (W)] and then click [System Settings (S)].

2 Click the[Logic] tab. In [System Settings], select [Fixed Scan Time] or [CPU Scan
Percentage] and enter avalue for the setting.

Dizplay Unit

DisDIavI Operation | Mode System Areal Extended Settinusl Remate Viewer

System Settings

& Fived Scan Time I‘ID 3: g ms
" CPU Scan Percentage ISD 3: _‘:1 4
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B Address Refresh

€ Summary

Communication
Processing

When device addresses are used in logic programs, pseudo addresses (logic addresses) of the
logic features are allocated. The device addresses are updated periodically and logic
programs are run through these allocated pseudo addresses.

Address Refresh is the method of updating the data between device addresses and pseudo
addresses.

You can specify the update interval depending on the user system.

I USR Address
! LS Address

EScreen Display
and Touch
| T

Logic
Program

“Z,

! Communicatioh
Buffer

Address Refresh

1
1
1
1
1
1
1
. . 1
Featre i
1
1
1
1
1
1
1
1
1
1
1

[

EEEEEE
Gooooo|

: I

Update by fixed scan time or CPU scan percentage.

»
»

0 g ,
[PLC1]D0000

Ooooo
Coooog|

Address Refresh is an update cycle
between the pseudo addresses (logic
address) and the connection devices.

Communication | bemmmm——m——— -
Process with External ! GP Internal Processing

DeviceslPLCs ¢&— | ———»p
1
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@ Setup Procedure
You can choose the address refresh update from fast, medium or slow.

» Update intervql is not a fixed va_lue as it is affected by th_e user system. The
4 actual update interval is stored in (#L_AddressRefreshTime). Adjust the
system variable to select fast, medium or slow for the update interval.
» The update speed of the screen may be affected because the address
refresh update interval is shorter.

 Please refer to the settings guide for details.
& '5.15.6 [System Settings] Setting Guide 4 Logic" (page 5-153)

1 Inthe [System Settings], click [Display Unit].

1 Settings

Dizplay

Logic Proerams
Video Mavie

Font

Peripheral Settings

Peripheral List
Device/PLC

Printer

Ihput Equipment Settings
Script IO Settines

L0 Driver

ETP Server

Modem

Wideo Modules

l 0] Syste E #dd-+ | @) Comm |[Bg Ser--- |

« |f the [System Settings] tab is not displayed in the work space, on the [View
(V)] menu point to [Work Space (W)] and then click [System Settings (S)].

2 Click the[Logic] tab and in [System Settings], click [>>Extended].

Dizplay Unit

DisDIavI DDerationI Mode | sustem Areal Extended Settinusl Remate Viewerl

Spstem Settings

& Fived Scan Time I‘ID 3: g ms

" CPU Scan Percentage 50 = _‘:l 4

WOT[Wwatchdog Timer) Settings ISDD E = m
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3 In[Address Refresh], select the speed.

KBasic
———
Address Refresh IMedium 'l

|—Logic
Chn =4 Thowd e
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28.13.4 To enhance security

You can enhance security so that only users with password privileges can use this when
monitoring logic programs.

B Setup Procedure

1 From the [Common Settings (R)] menu, point to [Security (Q)] and select [Security
Password] or click %5 on thetoolbar.

[ Common Settings (R}
I gj Alarm (a)
| nj Sampling ()
Recipe (R 3
| Security (G |% Security Password () |
@ Operation Log Settings (&) O Security Level Lisk (L)
| Time Schedule (F) @ Interlock Settings (T
L i) Seund (H)

% Text Table (53
| @ Global D-Script (L)
. g Extended Script (E)

2 The Passwords window opens. Select the [Enable Security Function] check box, and type the
password at the level of use.

MAlNUniiled) E3 S7 Passwords & |

Set Pazsword

—¥ Enable Security Function
[ AddUser 1D Lreate Delete

Level Passward |;
12345678

P —

™ Set up Functions at Each Security Level

Offline Mode
Logic konitar
Online Logic Editing

Fead GP-Viewer Data
Read or wiite GP-Viewer Data
Wisa Wieh Serear Conbants

(==

oo o

Jud|

Extended

» Set apassword up to eight single-byte characters long.
* |f you select [Add User I1D], you can set auser ID in addition to a password.

Set up the User ID and password, using no more than eight single-byte
charactersfor each.
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3 Select [Set up Functions at Each Security Level] and set the level of [Online Logic Editing].

[7 Set up Functions at Each Security Level ]
Item | Level |;
Offline Mode 0
Sorves

Elnline Logic Editing 1 ::I_

Read GP-Viewer Data 0

Read orwiite GP-Viewer Data 0

Wiew Wieh Sermeer Conbents n LI
Extended

» The security level of Online Logic Monitor aways needs to be equal to or
greater than that of the Logic Monitor. To set security for both of these, be
sureto set the level of Online Logic Monitor first.

4 Set the level of the [Logic Monitor].

V¥ Set up Functions at Each Security Level

Item Level |;
| St a
Logic Monitor 1 :jl
Online Logic Edﬁng 1
Read GP-Viewer Data 0
Read orwiite GP-Viewer Data 0
Wiew Wieh Sermeer Conbents n

Il

Extended

* You can configure advanced security feature settings. For details about the
settings, refer to the settings guide.

&~"21.7.1 Common (Security Settings) Settings Guide" (page 21-19)
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28.13.5 Using Reference Features to Search Logic Programs

In [Properties], you can search for rungs and instructions in logic programs and display the

detailsin [Properties] by selecting rungs and instructionsin logic programs. You can edit
symbol variablesin [Properties].

 Please refer to the settings guide for details.
& '5.155 [Work Space] Settings Guide M Screen Data List Window" (page 5-119)

B [Properties] Display
1 In[Logic], open the logic screen you want to display.

2 Sdect [View(V)], [Work Space(W)], and click [Propertie(P)].
The total numbers of rungs and steps are displayed.

Properties

Logics IMAIN =l
Fures 10
Steps il
Lable List

Label Mame |F{ung comments
1 - MAIN START

4 - LABEL-001

10 - MAIN END

s o p

Attribute Mame | Value

Title Manufacturing System#
¥ Rung

§8y3|ﬁ Ad |@ Co | Scr @ Pro

* In[Logic], you can select the logic program.

Logics I MAIN - l

Fures IMIT
Steps SUE-OT
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B Properties Search

* In[Label List], al the logic program labels are displayed. Select alabel to move the
cursor to the selected logic program label.

MAIN {Manufacturing SystemA} ._1| roperties
A Logics IMAIN =
Runegs 1o
1 |-MAIN START Steps k]
0
Lable List
Label Name | Rune comments
Switch 1
2— | i LABEL-001
ar
LimitSwitch_1 Swvitch_1 wp o -p
3—7} O Attribute Name [Value
)
— Title Manufacturing SystemA
4 |-LagEL-0m Biftune
(1)
PawerOn PowerQff Lamp
of—i1 7 O
a2
Lamp
li
| amn i =
4] | S Gl Svs | B Ad | ) Co B8 5o @ Pro

» Click [Rung Number] and enter a number to move the cursor to that rung.

MAIN{Manufacturing System#A} .;]| PRy Froperties
| Logics
Rungs
1 -MAIN START Steps
o
Lable List
Label Hame | Rune comments
1 - MAIN START
Switch_1
- 4 - LABEL-001
2|} LABEL-001
0 ' » 10 - MAIN END
p |
LimitSwitch 1 Switch 1 o
3 —|/E O— Attribute Mame [Value ]
1) * Logic
— Title Manufacturing Systemf
AL LsoEl ol ¥ Rung
a1l Fung Numl3] =HE
T
Lamp remaing ON until the PowerOFF button iz preszed
PawerCn PaowerOitf Lamp
5 [ 1 O
a2
Lamp
-
< s | L'J Bl Svs |58 d | @ Co |[BY Ser @Pru’—
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B Display and Edit the Logic Program Information in Program Windows
» Select arung in the logic program to display [Rung Number] and [Comment] for the

selected rung.
LimitSwitch_1 Switch 1| @ = -k
(59)‘ —|/= D_ Attribute Name | Value
Title:
Ab L spEl o ¥ Fung
1 Runeg Muml 5
Comment

PawerCn
|

Lamp remains 0N until the PowerOFF button iz pressed

PowerOft

Manufacturing System#f

Lamp

Lamp

1

» Click in the box to the right of [Comment] and then . The [Input Text] dialog box
appears. You can edit the comment in the dialog box.

o

Attribute Mame | WValue |

¥ Loeic
Title
¥ Rune

Manufacturing Systemd

TR e O
(om0

np remaing OM until the PowerOFF button iz pressed.

[+

OK

I Cancel I

4

» Select aninstruction or operand in the logic program to display [Instruction Name],
[Vaue and Address], [Type], and the detailed settings. Click any of these to edit the

settings.
LimitSwitch_1 Switch_1
3 1/} O
(3]
4 -LABEL-00
{13
Lamp remainz OM until the PowerQOFF button iz pressed.
PowerOn PowerOff Lamp
sH 7 O-
2
Lamp
_| l—

1
s o p

||| Attribute Name | Value

Title Manufacturing Syste
¥ Fune

Furg Muml &

Comment  Lamp remainz ON ur
¥ Ladder Ihstructions

Tvarbeerarbiamaril

* Operands1
Yalue/dd PawerOn
Twpe Bit Variable

v-DetaiSettime
Addrezs
Array 5i 0
Retentiv Vaolatile

Commer Press the power but

« |f the detailed settings are not displayed, click . (or » located to the left of
[Detail Settings]) to display [Address], [Array Size], [Retentive], and
[Comment]. The settings that you can edit differ depending on [Type].
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B Method to search from comments of rungs and variables

* For how to display the Comment List, refer to the following.
& 28.7.4 [Comment List] Window" (page 28-78)

* When [Target Item] is[Rung], double-click acell in the [Screen: Rung/Address| column
to select the rung in the Logic with the comment you want to delete.

| Camment List x| MAIN{Manufactur ne System A} | P zmool B B
Target Iem |Rung j =
A ¥ T 1 |-MAIN START

(0}
SorcoriFiune/ fiddress | Gomment Lamp remaing OM until the PowerOFF button is pressed
MAINA Ice iz supplied to a cup while p _] PeawierOn PomerOff lemp
2 I 171
I T
ax
Lamp

SodalhjectionTime
GndaWalve TOM
[ 1 med o

£ L
» When [Target Item] is[Variable] or [System Variable], double-click the cell in the
[Screen: Rung/Address] column. This displays the [Address] windows and selects the
relevant symbol variable or system variable.

Gomment List

Target Item [Variables =] " Device Addiess & Symbol Variable

A XL Tvee [
Screen Rune/Addrese]| Camment ] Atbute [0

PowerCn Fress the powsr buttan to start
sodalnjectionlime | |; ne e 50 ¢ =

Hame | Type | Address |
#L_UnlstchGle: System Varisb
#L Version  System Wariab
#L_WatchdoeTi System Variab
IeeSupply Butte Bit Variable
Lamp Bit Variable
LareeCupButto Bit Variable
LaresCupGuan’ Counter Variak
MediumGupBui Bit Variable
MediumCupuy Counter Variak
PowerQff Bit Variable
Fowern Bit Variable
SetleSupplyCi Bit Variable
SmallGupButto Bit Variable
SmallGupGuan Gounter Variak

Sodalnjection T| Timer Variable
SodaValve | Bit Variable

Supplylse Bit Variable
1

time to keep the so

Feature | Location | Screen |
MOV 4000 Sod 5 MAIN
TON Sodalnjec 3 AN
NG Sodalnjecti 6 MATM

4 | »
T 5v=! |58 Addr | Com |[BH Scre B2 Com S 5=t B e [ Com | Sore R Com |

Select the lower part of the [Address] window to select the target variable on the logic

SetlceSupplyCh Bit Wariable T o e J
SmallCupButto Bit Variable IceSupplyButton  SetlceSupplyCup Supplylce
4 | I

SmallCupQuan: Counter Variak | 1}

SodaljectionT| Timer Variable] | a8

SodaValve Eit “ariable

Supplylce Bit Wariable -

al | 4 W

SmallCup Buttan
] |

Feature Location \S:rﬁn 5 |}

MOV 4000 Sod 5 HATN 5) 4000 |51 07 [lSedaljectionTime. PT
TOM Sodalhjec 3 MAIN

NG Sodalhjecti 6 AT

SmallCuplluantity
CTu

G Syst 1 Addr [ com |[BF Scre | Com | i [a] =l
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28.13.6 Using Previously Created Logic Programs

You can register apreviously created part of alogic program or a subroutine program as a
logic part. You can call the logic program part from another project file as well as from the
logic program that you are currently editing.

Registering frequently used logic programs saves you from creating the same program over
and over and reduces your workload.

Furthermore, you can export and import registered logic parts to use the same logic partsin
GP-Pro EX on other computers.

 Logic parts are saved in the specified folder. Consequently, only computers
on which logic parts have been registered can load the logic parts.

B Registering Logic Parts

@ Registering Rung Parts
Registering apart of arung asalogic part.

1 Select the range of rungs that you want to register as the part.

sl » sea
@4)

SodalnjectionTime:
SodaValve - TON
} | (msh Q)

—

IeeSupplyButton  SetlceSupphyCup Supplylee
I 1L
F 1k

@)

SmallCup Buttan MOV
|

I
) w00 fs1 o smawmmmrj

SmallCupuantity
cTU
o

R
1P o

2 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [Register (S)] to display the
[Register Logic Parts] dialog box.

3 In[Type], sHect [Rung Parts]. Enter [Parts Name] and [Comment] and dlick [Register].

,;_}‘_‘: Register LogicParts

—Tvpe Partz Mame
' Rune Parts |IceSuppIy
eI =l
Start Rune Hg Comment
End Rung Hg ;I

" Subroutine Parts

E
Fegister n Cancel |

* |If the [Register Logic Parts] dialog box appears with no rung selected, you can
select alogic program and input [Start Rung] and [End Rung] to specify the
range.
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@ Registering Subroutine Parts
Registering a subroutine program as alogic part.

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [Register (S)] to display the
[Register Logic Parts] dialog box.

2 In[Type], select [Subroutine Parts] and the subroutine name. Enter the [Parts Name] and
[Comment] and click [Register].

,;i: Register LogicParts

—Tvpe
" Bune Parts

MAIN -
Start Rung Hd Comment
End Rung H 3 ﬂ

& Subroutine Parts |

Parts Mame

|Ic:eSuppIy ELbroutine)

|

l | Register i Gancel |

B Calling Logic Parts
You can call aregistered logic part and insert the part in the logic program that you are

editing.

@ Inserting Rung Parts in Logic Programs

1 Select the rung one up from where you want to insert the part or a part (power bar,
instruction, etc.) of the rung.

o R

SedahjectionTime

SodaValve TON
7 |- | tne) Q
L o 2000 |PT ET]

8 |-MAIN END
[:2h

2 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [Load (P)] to display the [Readout
Parts] dialog box.
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3 Select [Rung Parts] and choose the rungs parts to be inserted from [Parts Name] and click

[Load].

Ii: Readout Parts

" Subroutine Parts

Commert

-]

Pre=Fix of Symbol- I
Wariable Mame

I Load I ! Cancel |

* You can avoid overlapping the symbol variable names by inputting text in
[Pre-Fix of Symbol-Variable Name].
If alogic program is loaded when the symbol variables are overlapped, the
variable type may be changed.
Isthat case, the input text is added in front of the symbol variable name of
the rung parts, then inserted into the logic program you are editing.
For example, when entering "ALine" in [Pre-Fix of Symbol-Variable

Name]:
Rung Parts After Insertion of the
Logic Program
Symbol Switchl ALineSwitchl
Variable Name
4 Therung part isinserted.
s |7 B sen
4y
Sodaljection Time
. Smﬂav:alve mﬂ
- I:eSuDD\yIBuMun SetI:eS‘u;;D\yOuD Supplylee
(34>
Sma”G:Jp‘Eu"Dn MOV
ad " 4000 51 0] SodaljectionTims FT
SmallCupQuantity
Q|
R
1 FPRE S|
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€ Add Subroutine Parts

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [Load (P)] to display the [Readout
Parts] dialog box.

2 Select [Subroutine Parts], then select [Parts Names], [ Subroutine Name], then click [Load].

i: Readout Parts

" Rung Parts + Subroutine Parts

Parts Mame Commert

Pre=Fix of Symbol- I

Wariable Mame ~
Subrouting Name |SUEI—02 LI

' Load I I Cancel |

3 The subroutine screen with the selected subroutine name will be added.

[Soreen List 2 x| MAIN(Maruatact..) SUB-02(Untitied) | qb %
Screens of Type IF\H ﬂ
Search method IT‘”E ﬂ (01) -5UE-02 START
Refing Search I Search I
CoORX| ZH% SmallcupR
2
i3 Base Soreens - a
MiddleCup.R
= - ot (Untitied) o
2 Window Screens
"_': LargeCup R
i Logics
FINIT
HHTO{| N (Untitled)
:-T 3 |-SUB-02 RETURM
Fuain e
B i 8 T—" AN {Manufacturing Systemd)
[ | suB-o1 (Untitled)
701 | SUB-02 (Untitled)
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W Editing Logic Parts
You can edit and delete part names and comments for registered logic parts.

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [Edit (E)] to display the [Parts
Manager] dialog box.

2 Check whether the [Edit] tab is selected.

3 Select [Rung Parts] to edit rung parts, and select [ Subroutine Parts] to edit subroutine parts.
Then, from [Parts List], select the [Parts Name] that you want to edit.

4 To edit [Parts Name] or [Comment], modify the text in [Parts Name] or [Comment] and then
click [Update].

Edit | Uity |
' Rung Parts " Subrouting Parts
—Parts List —Edit
S Parts Mame
IceSupply

Comment

Common Logic to All Lines d

|

l Update | I Delete | Cloge |

To delete parts, click [Delete]. When the following dialog box appears, click [Yes)].

@ Selected object will be deleted. Continue?

Yes () T

5 Click [Closg] to close the [Parts Manager] dialog box.
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B Logic Parts Import/Export

You can import and export registered logic parts together as a batch file (.Ipf) to use the same
logic partsin GP-Pro EX on other computers.

» Unreadabl e addresses cannot be used as device addresses. For unreadable
addresses, refer to the "GP-Pro EX Device Connection Manual™.

@ Export Procedures

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [Edit (E)] to display the [Parts
Manager] dialog box.

2 Click the [Utility] tab.

3 If there are parts you don't want exported, select them in [Export Summary] and click

[<<Delete].
4 Click [Export]. Partsin the [Export Summary] will be exported.
Edt Uiy |

Parts List Export Summary

Lpply lce

ppl I [Sub-routing]

Sdd v |

<< Remove |

Comment

Import I Export | I Cloze
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|

5 Specify the save location for the logic parts batch file (.Ipf), enter aname, and click [Save].

Open 21
Look in: Il'f) Database j - &k EB-
|)backup
Desktop
My Documents
”
My Computer
Eile name: IpartsD1| j ] Open I
Files of type: | Lagic Parts File [*If] =l Cancel |
7

6 Click [Closg] to close the [Parts Manager] dialog box.

€ Import Procedures
Copy the exported logic parts batch file (.Ipf) on the computer used beforehand.

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [Edit (E)] to display the [Parts
Manager] dialog box.

2 Click the[Utility] tab.
3 Click [Import].

#* Parts Manager
Edit Lltiliby
Parts List Export Summary
A5 |
<< Hemove |
Comment
I Import I I Export Cloze
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4 Specify alogic parts batch file (.Ipf) to be imported, and click [Open].

Open

Loak in: I@ My Documents j & I‘j‘ ER-

Desktop

L

My Documents

L

Iy Computer

File name: IpartsD‘I pf j l | Open I
=l

Filez of type: ILogic Partz File [.Ipf)

Cancel

F
5 Logic parts will be imported.

#* Parts Manager

Edt Uiy |
Parts List Export Summary
Add > |
<< Hemove |
CN—
Comment
Import | Export | Cloze |

« |f there are duplicated parts name with parts to be imported, a message will
appear.

Check the parts name, and click [OK].

6 Click [Closg] to close the [Parts Manager] dialog box.
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28.13.7 To delete unused symbol variables at once

From registered symbol variables, al unused symbol variables can be deleted at once.

1 Select the [Address] tab to open the [Address] window.

‘Address Ix |
@ Device Address {0 Symbol Variable

Type IBitAddress j

Addiess  [[PLCT 00000 =

* 01234686783 ABCDEF

00000
oomo
noozo
00030
00040
0o0s0
000g0
00070
000g0
000so0
000a0
0000
oooco
0oaoa
O00ED

Feature

DDDDDDDDDDDDDDDD&’

IS EEEE
o o o o o o o o o o
o o o o o o o o o
o o o o o o o o o
o o o o o o o o o o
o o o o o o o o o o
o o o o o o o o o
IS EEEE
o o o o o o o o o o
o o o o o o o o o
IS EEEE
o o o o o o o o o o
o o o o o o o o o

DDDDDDDDDDDDDDDDﬂ‘

| Location | Screen

ﬁ Address | B Common | Screen Li \ﬁ Spatem 5 |

* If the [Address] tab is not displayed in the work space, on the [View (V)]
menu point to [Work Space (W)] and then click [Address (A)].

2 Select [Symbol variable] and click . The [Unused Symbol Variables] dialog box will

|Address a x| MAIN([M anufacture System A) ;3| 4%
' Device Address | @ Symbol Variable =
1 -MalM START
Type Ja =l )
Aftribute IA" j Lamp remainz OM until the PowerOFF Button iz pressed.
D PowerON PowerDf Lamp
Mame |T_l,lpe A|Address ;I 2 I I I/I
Lamp Bit Wariable — m
Lnw= PR | s AT
Use —p lceSupplyButton Bit\fariable Larmp
SetlceSupplyCup  Bit Variable]
(= I_I_I | s AT N
SmallCupButton Bit Wariable [
Unused-’ SmallCupluantity  Counter ' afiable -
== ) , 3 Lmam eno
Feature | Location Screen | a3
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3 Click [Delete All].

,;g"'_‘: Unused Symbol Yariables [ %]

The following Symbol Yariables are unused

and will be deleted.

M ame

lce Supply Cup Set

| Type

Bit variahles

lce Supply Buttan

Bit variahles

Delete Al I Cancel |
[::::::::::::] 4

 Deletes all unused variables. You cannot specify which variablesto delete or

not delete.

4 All unused symbol variables were deleted.

| Address I x |

' Device Address % Symbol Variable

Type [ =l
Arbute Al =
B
Mame | Type A| Address d
Lamp Bit W ariable —l
Sodaalve Bit Y ariable

leeSupplpButton Bit Variable
SeticeSupplyCup  BitVariable
Supplylce Bit Variable

Use —p SmaIICupButton. BitVariabIe.
SmallCupQuantity  Counter W ariable -

(l | 4

Feature | Location | Screen |

MAIN[M anufacture System A) £

Lamp

1AM START
[
Lamp remaing OM until the PowerQOFF Button iz pressed.
PowerON PowerQff
| | sk
2 11 1/1
1l
Lamp
3 -MAIN END
(13

4 b x
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Settings Guide

28.14  Settings Guide

28.14.1 [Logic Programs] Setting Guide

* You can define the logic scan time settings in the System Settings [Display
Unit]'s[Logic] tab.
F'5.15.6 [System Settings] Setting Guide 4 Logic" (page 5-153)

Logic Program Settings

r—Logic Frogram

& Enable " Digable

—Fegister Yariable
& “ariable Format  Address Format

Eetentive Area Settings

Setting

Description

Logic Program

Select whether to [Enable] or [Disable] the logic features.
&7 r28.2.1 Use Logic Feature" (page 28-3)

Register Variable

Select [Variable Format] or [Address Format] to register an address.

&~ "28.3.2 To use addresses with flexible names (Variable Format)" (page 28-
20)

&~ "28.3.3 To use prepared addresses (Address Format)" (page 28-32)

Retentive Settings

Click [Retentive Settings]. The [Retentive Settings] dialog box appears.
The retentive/volatile points can be specified for symbol variablesin
[Variable Format]. The retentive/volatile ranges can be specified for
symbol variables in [Address Format].

&~ " m Retentive Area Settings" (page 28-17)
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Settings Guide

28.14.2

[Work Space] Settings Guide

The following explains the windows displayed in the work space for using logic features.

B Comment List

Comment List

Target Item I\.-‘ariable LI

d X3

Screen:Rune/ Address | Comment
PowerOn
SodalhjectionTime

Prezz the power butt]
Set time to keep the

<| I >|

s (g A l@ciEs Bo[@ ]

Setting

Description

Target Item

Select [Variable], [System Variable], or [Rung] to display the comments.

Edit

You can edit commentsin [Variable] and [Rung].

Delete

You can delete commentsin [Variable] and [Rung].

Add

Operation Button

When you click the icon, the [Address Input] dialog box appears only in
[Address Format], selected in [Register Variable]. You can specify
addresses and add logic addresses.

EF g Logic Address Display" (page 28-35)

Screen: Rung/Address

The symbol variable nameis displayed in [Variabl€e]. The system
variable nameis displayed in [System Variable]. Double-click to switch
to the [Address] window and the relevant variable will be selected.

The logic name and rung number are displayed in [Rungs]. Double-click
to select the target rung in the logic program.

Comment

The comment for the selected rung will be displayed.
Double click to edit [Variable] and [Rung].
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B PID Monitor

In Monitor Step, for PID instructions used on the Logic screen, you can check the operation
of PID values, and even change each parameter.

FID manitor

Tanget FID Yariable  |pid =l
Item Walue |
Targeted value[SP) a0

Tieback(TE] 20

Proportional constant 200

Integral calculus time 1.00zec

Differential calculus time 4.00zec
Processing invalidity range 2

Bias

Frequency in sampling

Prezent value[FV] —_— Output value(CV]

Range: 1000-65535 ‘

Graph Settings | | ejelii= | | jslr)

Gl sy B8 ad | colBY 5ol wa BR R

Setting Description
Target PID Variable Select the PID variable that you want to monitor.
List of PID You can input values and adjust the PID while referring to the graph.
Adjustments
Graph Display The PID instruction values are displayed in a graph that can be
monitored.
Graph You can specify the details of the graph. Click and the settings dial og box
appears.
Hi limit fross =
Low lirit p =

Display width |5D 3: g Seconds

Cancel |

Displayed Items Select the check box to display [Current Valug], [Target Valug], [Output
Valug], [Output Invalidity Range], or [Output Range].

Graph Display Specify [Upper Limit], [Lower Limit] and [Width] for the graph display

Range range.
Update The graph must be updated with the values specified for the PID
adjustment.
Undo Return to the state before PID adjustment values were input.
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€ PID Adjustments

Item Value
Targeted Value | Specify the target value. Enter values for the minimum and maximum
(SP) output. The range depends on the PID instruction output settings. For
details, refer to the PID instructions.
&~ "Chapter 29 Ladder Instructions' (page 29-1)
Tieback (TB) Specify avalue for output during power off. The range for input depends

on the PID instruction output settings. For details, refer to the PID
instructions.
& "Chapter 29 Ladder Instructions' (page 29-1)

Proportional
Constant

Specify the proportion for comparison control. A larger value means that
the target value will be reached sooner. A smaller value means the target
value will be approached more gradually, resulting in reduced
overshooting. The settings range from 0.01-1000.00. For details about
proportional constants, see the next page.

Fre Proportional Operation (P)" (page 28-158)

Integral
Calculus Time

Specify the intervals between integral calculations. The settings range
from 0. 00 - 3000.00 s. For details about integral calculustime, seethe
next page.

Fr e Integral Action (I Action)" (page 28-158)

Differential
Calculus Time

Specify theintervals between differential calculations. The settingsrange
from O - 3000 s. For details about differential calculus time, see the next

Page.
& @ Derivative Action (D Action)" (page 28-159)

Processing Specifies the range in which the PID operation does not run. The

Deadband deviation in the settings range is "0", and the processing deadband range

Range isbased on + from the Set Point. The settings range from 0 to (maximum
output value —minimum output value) / 2.

Bias The value specified hereis added to the output value for operation. The
settings range from the minimum output value to the maximum output
value.

Frequency in Specify the sampling frequency for the PID operation. The frequency

Sampling depends on the scan time and the PID instruction is operated in the scan

after the specified frequency. The settings range from operation
frequency to 65535(ms).
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@ Proportional Operation (P)
Calculate the operation volume (output value) proportionate to the deviation (deviation
between the target value and current value). The formulafor the relation between deviation
(E) and operation volume (CV) is asfollows.
CV=KP\E (KPisthe proportiona gain.)
When the deviation is fixed, the proportional action is as follows.

Deviation 7y
E
v
—Time
Operation _ _
Volume «Proportional Action
KP - E Operation Volume
\
—Time

The operation volume changes within the range of 0-4095 (initial value). As KP increases,
the operation volume proportionate to the deviation increases and the correcting action
strengthens, and this causes offset (residual deviation).

@ Integral Action (I Action)
Continuously change the operation volume (output value) to eliminate any deviation
(deviation between the target value and current value). Doing so can eliminate the offset from
the proportional action.
Oncedeviation is caused in theintegral action, the operation volume of the action changesto
the operation volume of the proportional action. The time required for the change is called
the "integral calculustime." Thetimeisindicated as Tl. A smaller Tl resultsin a stronger
integral action.
If the deviation isfixed, the integral action is as follows.

Deviation A
T E
v
—Time
/(—Integral Action Operation Volume +Proportional Action
«Integral Action Operation Volume
Operation A «Proportional Action Operation Volume
Volume
KP - E
v
«Tl— —Time

Useintegral action as"Pl action" combined with the proportional action or as"PID action”
combined with the proportional and derivative action." You cannot use integral action alone.
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@ Derivative Action (D Action)

Add the operation volume (output value) proportionate to any deviation (deviation between
the target value and current value) to eliminate deviation. Doing so prevents the control target
from drastically changing due to an external disturbance.

Once deviation has occurred in the derivative action, the operation volume of the action
changes to the operation volume of the integral operation. Thetime required for the changeis
called the "differential calculustime" and isindicated as TD.

A larger TD resultsin stronger derivative action.

If the deviation is fixed, the derivative action is as follows.

Deviation
A
E
\ 4
—Time
Operation
Volume «Proportional Action Operation Volume
KP - E
\
«~TD— —Time

Use derivative action as "PD action" combined with the proportional action or as"PID

action" combined with the proportional action and integral action." You cannot use derivative
action alone.
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B Watch List

In Monitor Step, the Watch List displays the current value of symbol variables. The Watch
List isuseful for debugging purposes because you can edit values of symbol variablesin the

list.

Tpe [a =l
o %10 16

Address [Type [ Radix [ Curer
switchl Bit Variable | - OFF
lamp Bit Variable | - OFF
|ceSupplyButt| Bit Vanable | - aM
LargeCupButt| Bit Variable - aM
PowerIif Bit Variable | - 0N
Powerdn Bit Variable | - ON
SetlceSupplyl| Bit Variable | - QFF

SmalCupButte Bit Variable = - OM
Sodavalve | BitVarable | - ON

«| | »

Reference indication: >

B Sys |8 add | @ o [BY Ger (20 wWat

Setting

Description

Type

Select the type of symbol variable or system variable registered in the
[Watch List] window.
For how to register, refer to the following.

F7r28.11.2 Monitor/Change the Current Value of Symbol Variables" (page 28-
90)

Edit

In Monitor Step, you can edit the display format and value of registered
symbol variables.

Delete

In Monitor Step, you can remove symbol variables from the watch list.

Decimal

In Monitor Step, changes the display to decimal format.

Hexadecimal

Operation Button

In Monitor Step, changes the display to hexadecimal format.

The variable name added to the watch list will be displayed.

The variable type added to the watch list window will be displayed.

The variable format added to the watch list will be displayed.

Current Value

In Monitor Step, the current value added to the watch list will be
displayed.

If the typeis[Bit Variablg], right-click and then click [ON], [OFF], [Force
ON], or [Force OFF].

If the typeis[Integer Variable], [Float Variable], or [Rea Variablg],
right-click to input the value.

Example Display

In Monitor Step, you can configure the settings only for the [Integer
Variable] type. Select [ Specify Bit], [Specify Byte], or [ Specify Word].
Decimal or hexadecimal format can be specified in [ Specify Byte] and
[Specify Word].
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28.15

Restrictions

28.15.1 Delay of Scan Time

B GP-3300 Series

When alogic program is "enabled," a maximum 6% delay may occur temporarily.

When communicating alarge volume of data (for example sequential address = 960
Words) on aPLC over Ethernet (for example Mitsubishi Electric's Q Series), a maximum
30% delay may occur.

When sending and receiving data using AGP Ethernet, take the scan time delay into
consideration.

When datais communicated with a PLC (for example Mitsubishi Q Series) that has
severa Ethernet connections, amax 100% delay may occur.

When alarge volume of data (for example 10K Bytes) is communicated using Pro-Server
EX (our product), a maximum 100% scan time delay may occur. When accessing memory
for alarge volume of data (for example, 10K Bytes) with the Pro-Server EX, take the scan
time delay into consideration.

When data is communicated with the MPI protocol, a maximum 30% delay may occur.

B GP-3400/3500/3600/3750 Series

When communicating alarge volume of data (sequential address = 960 Words) onaPLC
that uses Ethernet (Mitsubishi Electric's Q Series), a maximum 15% delay may occur.
When sending and receiving data with AGP Ethernet, take the scan time delay into
consideration.

When alarge volume of data (for example 10K Bytes) is communicated using Pro-Server
EX (our product), a maximum 20% scan time delay may occur. When accessing memory
for alarge volume of data (for example, 10K Bytes) with the Pro-Server EX, take the scan
time delay into consideration.

When data is communicated with MPI protocol, amax of 15% delay may occur.

When movies are recorded or played on an FTP server that has multimediafunctions, a
max of 15% delay may occur.

* No scan time can be guaranteed when a program is being uploaded.

* No scan time can be guaranteed when a CF card being read.

* When an error arisesin thelogic or the 1/O driver, the scan timeis delayed by approximately
10ms.
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*  When many devices are connected to a LAN, the scan time may be delayed.
It isrecommended to physically separate LAN into acontrol system LAN and aninformation
system LAN, etc.
To be more specific, have two LAN cards ready on a PC and configure the control system
LAN that AGP belongs to on one card and configure the information system LAN on the
other. In other words, separate the LAN into two groups on the PC.

*  When movies are recorded/played using the multimedia function while the logic isin use,
movie recording/playback may stop.

* Please note that data updates between a device/PLC and the logic program are not
synchronized when the device/PL C address (excluding internal addresses) isused in thelogic
program.

The data value is sometimes undefined when the logic program starts, and is not updated
until communication with the device/PLC is set. Check that the device/PL C address data has
been read before using it in the logic program.

For example, A special relay (always on) is used for adevice/PLC.

Connection Device: Special relay (always on)

Logic program: Use the specia relay in the logic program and check that the special relay is
on before using the device/PL C address. If there are several devices/PLCs, adifferent relay is
required for each device.

* Inthelogic programs, you cannot use unreadable addresses of devices. For unreadable
addresses, refer to the "GP-Pro EX Device Connection Manual™.

» If thelogic program includes operations for writing to the device/PL C address, the following
phenomenon may occur, depending on the communication speed and the number of device/
PL C addresses to write to:

* When the GP starts up, parts set up with the device/PL C address do not display.
» Change screen operations take extratime.
» Writing to the device/PLC fails.
This phenomenon occurs due to excess write operations from the logic program to the
device/PLC.
To avoid this problem, do the following:
* Increase the transmission speed with the device/PLC.
» Adjust the number of addresses to write to the device/PLC. Adjust the number of
addresses used to write to the device/PLC. You can use operand (D) to specify device/
PL C addresses.

Data |51 01 [PLG1]DO00D

Sl [PLCAIMO000
3 I
I
o)

Sl Mo ‘
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The number of addresses that you can referenceis as follows.
For example, when updating datain the logic every 10ms, in the following system use
amaximum value of 20.
Device/PLC: MELSEC FX
Communication speed: 115200bps
Address updates: Medium speed
» By using the system variable #L_RefreshEnable in the logic program, you can control
write operations to the device/PL C so that they occur only after communication with
the device/PL C has been checked.
#L_RefreshEnable

(12) {71 ¥y LABEL-00

Mo

6y 10|51 01| [PLCAID0000

.

-LABEL-001
aoy

28.15.2 Restriction of Online Monitor

When editing online, you can only edit arung at atime. You cannot edit multiple rungs at
atime.
Rungs containing 1/O Driver instructions are unavailable for online editing.
Scan time delay
Upon clicking [OK], the modified logic program will be loaded to the GP. At that time, a
scan time delay may occur only once.
ExampleThe following delay may occur when adding 339 steps (8 timer instructions, 8
counter instructions) to the running 10000 steps logic program:
GP-3300 Series: Approx. 8.1ms
GP-3400/3500/3600/3700 Series: Approx. 2.9ms
To avoid #L_WatchdogTime error caused by delay, the settings of Watchdog Time are
ignored for the one scan mentioned above.
When you end online editing, the Watchdog Time settings will be enabled.
Monitoring from Multiple Editors
Using the online monitor, you can connect two computers at the same time, one using a
USB connection and the other using an Ethernet connection.
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When one of the computers makes an online editing connection, it forces termination of
the other computer's online monitor connection. The following dialog box appearsto
indicate that online editing is used and the online monitor will stop.

._—E';: Online Edit

Another editor is already connected.
Fleaze wait,

[Gancell. Return to edit mode

28.15.

3 Restriction of Logic Monitor

The enlarged monitor and address monitor can display alimited number of characters.

Resolution Pixel Size Bit Instruction App Instruction
QVGA 320x240 38 characters 13 characters
VGA 640x480 78 characters 33 characters
SVGA 800x600 98 characters 43 characters
XGA 1024x768 126 characters 57 characters

Thisisfor the landscape screen only. The portrait screen can also be displayed in
landscape.

For the numeric display of actual number variables, the value displayed on the screen may
not match the internal value.

28.15.

4 Restriction of Logic Action when the power is ON

External addresses used in the logic program (connection device) are target addresses
updated at the defined frequency. Other addresses that are not used in the logic program,
and external addresses for which communication scanning has stopped, are not part of the
target addresslist.

They are processed only when the power is ON or controller is reset.

The effect is different from typical processes, depending on the speed of address
refreshing.

For communication checking after running alogic program, monitor the L system
variable" #L._RefreshEnable" in the logic program.

If a communication error occurs when the power is ON, not even the logic program will
run.

A connection device that stopped communication scanning retains its status before
stopping the scanning.

If [External Equipment Operations] is[Synchronous], the logic will not operate until
communication synchronization with the external device is checked.

If [External Equipment Operations] is[Synchronous], communication synchronization is
checked even when [Logic Program Operation] is[STOP].
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