29

Logic
Programming

This chapter provides an overview of the addresses that you can use in GP-Pro EX and GP,
and how to create Logic Programs using the GP-Pro EX Logic functions.

First, read "29.1 Logic Programming Steps" (page 29-2), and then go to the corresponding
page for further instructions.
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Logic Programming Steps

29.1

Logic Programming Steps

Use the following steps to create logic programs.

1

On logic supported models,
creates a new project file.

F729.2 Preparing to Create Logic Programs" (page 29-3)

o

Registers addresses in use

&~ "29.3 Addresses used in the logic program" (page 29-8)

o

Insert rungs and branches

& 29 4 Rung and Branch Insertion" (page 29-27)

7

Insert instructions

&~ 295 Ladder Instruction Insertion" (page 29-41)
& 29,6 Allocating Addresses to Instructions" (page 29-57)

e

Allocates external I/O with
symbol variables

@Chapter 30.1 Controlling External 1/0 (page 30-2)

¢

Check for errors

5339 Checking Errors" (page 33-55)
&"29.10 Logic Program Error Correction" (page 29-77)

&

Transfers the logic program

29,9 Transferring Logic Programs" (page 29-75)

&

Monitors the logic program

& 129,11 Monitoring Logic Programs on the Computer
(Online Monitor)" (page 29-79)

& "29.12 Monitoring Logic Programs on the GP (Logic
Monitor)" (page 29-90)

€

Corrects bugs in the logic

program

F7v29.11.4 Editing monitored logic programs (Online
Editing)" (page 29-86)

* For the complete development flow, please see the following.
F g2 Creating HMI Displays and Logic Programs" (page 4-3)
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Preparing to Create Logic Programs

29.2 Preparing to Create Logic Programs

NOTE * 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)

29.2.1 Using Logic

B If your model supports logic functions

To enable logic programming settings, select a model that supports logic functions in
[Display Unit] when you create a new project file.

NOTE ¥7"1.3 List of Supported Features by Model" (page 1-8)

B If your model does not support logic functions

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

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

» Even if you change the logic functions from [Enable] to [Disable], the
logic program will not be deleted. You can also edit the logic program.
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Preparing to Create Logic Programs

29.2.2 Logic Program Display

You can select the type of logic program creation/edit from Ladder and IL (Instruction List).
By default, the logic program is shown using ladders.

Ladder IL
MAIN(Untitled) £ a4k MAIN [Untitled) (3 <
1= Funes Steps Label Ladder st |Operand 1 Operand 2 Operand 3 Operand
=} 1 0|MATHN START
1 |-MAIN START = 2 1 Comment]
o 2 B3
Cammentd1 3 NO Switch01
] B
Smitch0l SmitchD2 LampOl [ NO LampQl
(2) f {44 (O 8 BE
i 9 NG Switch02
Lamp01 il ouT Lamp01
=) 3 13 CommentDZ
Commentls 14 NO Sensor(l
Gounterdl 16 GTU Counter01 200
Sensor(1 oTU 8 4 18 Comment04
} o 19 BS
s R 20 NO Switch04
200 |py CY| 22 B
Comment04 — = 5E
Swll\:‘hUli LampO2
4
[if:2) '
B Setup Procedure
1 Click the [Screen List] tab to open the [Screen List] Window.
Screen List
Screensof Type — [EATEGRGTRGN - |
SearchMethod  [Tils =
Refine Search I Search |
THWRX( EH%
:ljl; Base Screens
a - oo {Uniitled)
:«} Window Screens
:«} Laogics
FINIT
i INIT [Untitled)
AN
. MAIN [Untitled)
3 1/0
170
) (wwwx | pex [Untitied]
i b
p—
ﬁ System |ﬁ Address | @ Eommol Screen... I
NOTE * 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)].

GP-Pro EX Reference Manual

29-4



Preparing to Create Logic Programs

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

c 1% r MAIN[Untitied) | 4 x
Sereens of Typs (XN = |
Search Method ITitIe j (J) LA TR
Refine Search I SEarc | o Lwam enn
DREX 2% G
:e} Base Screens
a - 0001 (Urtithed)
:e} ‘window Screens
g} Logics
FINIT
S| T [Unitied)
FMAIN
S| | MAIN [Untitied]
3 1/0
”EI
Unitled
BB Ii,‘ FLEX [Untitled)
ﬁ Supstem |ﬁ Address | U Comma Scleen...|—
NOTE * Double-click any logic screen in the screen list to switch logic screens.

3 In order to switch between Ladder and IL, click [Instruction List (I)] in [Change View (V)]

from the [Screen (S)] menu.

,-i‘_" GP-Pro EX - C:YDocuments and Settings'ryojio',Desktoptest.prx

Project (F)  Edit (E}  View (%) Common Settings (R}  Logic (L) | Screen (5) Help (H)

Systern | @ : |[g . B Mew Screen (M) ir E Transfer |55 : |
i )))) L. Previe = )IL;__ i ))_!g" Fdonitar |

Open Screen ()

o030 0% e 6
Al vy OCO - ImY
Eralitunor?®T

=

Close Screen (C) noz | &J uj @ =
# Previous screen (B) E| g = H @ H H HE &

| Common Settings ax | : Screen Information (1) |
QLR x| @E [ changeviewty)  [v ] Ladder il

‘ ¥ Sampling ;1 1 |>MAIN START Instruction List (I

nj Sampling Group List m

sapadng &)

¢ For details on editing the logic program using IL, refer to the following.

How to insert an instruction or a branch
57943 Inserting an instruction/branch using IL" (page 29-37)
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Preparing to Create Logic Programs

B Logic Type
Logic programs consist of the following three types of logic.
Logic Type Logic Name Description
The logic is run only once when the GP starts
up.
Initialize Logic INIT You can create only one INIT program in a

project file. Start Label: "INIT START"
End Label: "INIT END"

The logic program is run after the initialize logic
has been run.

Start Label: "MAIN START"

End Label: "MAIN END"

Main Logic MAIN

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)

Subroutines SUB-01-SUB-32

* The Initialize Logic and Main Logic are created beforehand.

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

* The total number of rungs in all programs, excluding the Start Label/End Label must be
less than 5000.
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Preparing to Create Logic Programs

29.2.3 Logic Screen Part Name
Logic Name ; :; | INTT{Untitled) 4| 42
1 |-MAIN START
)]
[~ Lamp remainz OM until the PowerDFF button is pressed I/0O address
T4 KD41.11 w70l )
Rung Powern PonwerOiff
2 |Number —»2 {1/} O
© /;1) v-l\
HR110
Steps Camn [~Shunt
=
Branch
w112 ‘ Sodalhjectiongime
Sodalal TON Operand
. ul EJII Iave : :> p
Rung 03 ( 20004F7) v
Comments Iee iz supplied to a cup while pressing the push button )
LA R B B
[ceSupply Button SetlceSupplyCup Supplvlce
4 | | { |
eE=)]
Items Description
. The name of the logic screen will be displayed. Click the tab to switch
Logic Name
screens.
Rung Consists of zero or more instructions or one label. The maximum number

of instructions per rung is 150. The maximum number of branches is 50.

Rung Number

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

Steps Steps are the size of a logic program calculated as 6 bytes per 1 step.
This indicates the horizontal shaft connecting the left power bar to the
Shunt . .
right power bar. (Connection)
Branch Executes the logic program by connecting to rungs in parallel.
F""29.4.2 Inserting and Deleting Branches" (page 29-34)
Indicates the constants allocated to the instructions.
Operand . .
"29.6.1 Operand Settings" (page 29-57)
The address value allocated to the I/O unit. The I/O address format differs
I/O address depending on the allocated drivers.

& Chapter 30 Controlling External I/O (page 30-1)

Rung Comments

Displayed when a rung has a comment.
F7129.7.2 Adding Rung Comments" (page 29-65)

Symbol Variable
Comments

Displayed as a tool tip when the pointer points to a variable with a
comment.
5719.7.3 Symbol Variable Comments" (page 29-67)
Powwer) PowerDff
1| 1#]
I I | |

[Press the power button to start |
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Addresses used in the logic program

29.3 Addresses used in the logic program

29.3.1 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, for
example, [PLC1]X00100 or [#INTERNAL]LS0100.

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

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 objects.
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.

* When creating a new project file, select [ Variable Format].
* Ifyou selected a model 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.

§7129.3.2 Using Addresses with Flexible Names (Variable Format)" (page 29-10)

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

* 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]. This causes only the addresses in the logic program to
change to variables.
Addresses available to the logic program but unused do not change into
variables.

F9.3.3 Using prepared addresses (Address Format)" (page 29-17)
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Addresses used in the logic program

B PLC Address (Device Address)
& External Address

Connection Device Address
This looks up the connection device data.
You can use this area only when communication with the device/PLC is set through a

direct access system.
For example, [PLC1]X00100

NOTE §7"29 3.4 Using External Addresses” (page 29-22)

You cannot use disabled addresses to read devices/PLC. For unreadable addresses, refer
to the "GP-Pro EX Device Connection Manual".

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

NOTE 87729 3.5 Using Internal Addresses" (page 29-24)

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 as you like, up to 30,000 Words.
For example, [AINTERNALJUSR00100

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 device is set through
a memory link.

For example, [#f{MEMLINK]0100

B System Variable

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

¥7"29.3.6 System Variable" (page 29-26)

Ea7 System Variables" (page A-93)
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Addresses used in the logic program

29.3.2 Using Addresses with Flexible Names (Variable Format)

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.
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/
O)l:tput pu Internal Relay |Timer Data Register
Company M X001 M100 T200 D00001
Company O 01 1001 TIMOOO DMO0000
Digital
Electronl_cs Switch1 Timer Start Timer Run Time
Corporation of
Japan
For models by other manufacturers For GP-Pro EX
}il:lﬂl:l \';DDI Swvitch_1 Lamp_1
[ @)
K50 Timer
w100 Start Timer TOM
) |. T200 1} +oomel Q
50PT T
To00 a0z TiTeT'Q LatrlE_E
) | [;:] 10 L

The above program description is a drawing.
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Addresses used in the logic program

B Registering Symbol Variables

1 From the [Common Settings (R)] menu, select [Symbol Variable (V)], or click # . The
[Edit Symbol Variables] window appears.

Edit Symbal Variables

& MAIN(Untitled) £ Symbol | 4 b x

Utility

|Name

i

| Tvpe Array | Count Address Retentiv| Comment

2 Double-click a cell in the [Name] column to enter a name. (For example, Switch1)

o |

Symbol variable names have some restrictions.
*The maximum number of characters is 32.
*You cannot use the following symbols.
+-*x /=% &|\:.,#?2@[]1<>"
*You cannot use TAB or DEL.
*You cannot use a name 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 a cell in the [Type] column to select a type. (Example, Bit Address)

B MATNUntitled? £ symbol | qb %

Edit Symbol Variables

r—\ Ltility

+ Ifyou selected [Bit Address] or [Word Address], you can specify the address. Proceed to

step 4.

» Ifyou 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.

+ Ifyou selected [Timer Variable], [Counter Variable], [Time Variable], or [Date Variable],

Arrgy | Count Address Retentiv| Comment

Bit Address -
Bit Address

Word Address

Eit Variable
Integer Wariahle
Float Variable

Feal Variahle

Timer Variable
Gounter ariable

Date Variable
Time Wariable
PID Wariable

proceed to step 6.
» Ifyou selected [PID Variable], the [Retentive] check box must always be selected.
Proceed to step 7.

* For details on the types of variables, refer to the following.
&~ m Variable Type" (page 29-13)
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Addresses used in the logic program

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

MATNLntitled? /- symbol B4| b %

Edit Symbol Variables Utility

(I vitch it Address |

' Click [-Undefined-] to display a
keyboard for inputting the address.
& Input Address
Device/PLC lm
f= JEa ([ Select the connection device and
Back Ch device, input the address, then
AlBlC 7la|a click "Ent".
o Ell T 415|686
] ]
0 Ent

IV Set as Diefault Value

b

MATN(Untitled) £ Symbol | 4k x

Edit Symbol Variables Ltility

The address is finalized.

5 To specify the array, click a cell in the [Array] column, then select the check box to display
the cell in the [Count] column. In the [Count] column, enter the array size (for example, 5).

Proceed to step 6.

NOTE * For details on the arrays, refer to the following.
E g Arrays and Array Sizes" (page 29-15)

6 For the keep setting, click a cell in the [Retentive] column and select the check box. For the
clear setting, do not select the check box in the [Retentive] cell.

NOTE * For details on the retentive/volatile settings, refer to the following.
5" m Retentive" (page 29-16)

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

NOTE * For details on comments, refer to the following.
& 2973 Symbol Variable Comments" (page 29-67)
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Addresses used in the logic program

8 The registration 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, select the symbol variable and 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 Comprehensible Names" (page 5-59)

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 a value of either 0 (OFF) or 1 (ON).

@ Integer Variable
Signed variable with a 32-bit length that has integer values of -2147483648 (16#80000000) -
2147483647 (16#7FFFFFFF).

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

@ Real Variable
64-bit variables have a floating point value of 2.2250738585072014¢-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 variables.
For details on instructions, refer to Chapter 31 Instructions (page 31-1) .

Variable Description Variables Settings
PT Setting Value 32-Bit Integer
ET Current Value 32-Bit Integer
Q Output Bit
Tl Time Count Bit
R Timer Reset Bit
. Evep when clear is selected for timer variables, the PT (preset time) is
retained.

&"" m Retentive" (page 29-16)

& Counter Variable

Use counter variables to enable counter instructions.
Counter variables consist of the following seven variables.
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Addresses used in the logic program

For details on instructions, refer to Chapter 31 Instructions (page 31-1) .

Variable Description Variables Settings
PV Setting Value 32-Bit Integer
Ccv Current Value 32-Bit Integer
Q Output Bit
QD Down Counter Output Bit
Qu Up Counter Output Bit
upP 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.

* Even when clear is selected for counter variables, PV (preset value) is
retained.

&"" m Retentive" (page 29-16)

@ Date/Time Variable
Use date/time variables to enable date/time instructions.
Date/time variables consist of the following three variables.
For details on instructions, refer to Chapter 31 Instructions (page 31-1) .

Variable Description Variables 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 variables.
For details on instructions, refer to Chapter 31 Instructions (page 31-1) .

Variable Description Variables Settings
HR Hour (0-23) 32-Bit Integer
MIN Minute (0-59) 32-Bit Integer
SEC Second (0-59) 32-Bit Integer

GP-Pro EX Reference Manual 29-14



Addresses used in the logic program

& PID Variable

Use PID variables to enable PID instructions.
PID variables consist of the following eleven variables.
For details on instructions, refer to Chapter 31 Instructions (page 31-1) .

Variable Description Variables Settings
KP Constant Proportion (x1000) 32-Bit Integer
TR Integral time (x1000) 32-Bit Integer
D 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

Exceeding the Minimum Scaled | Bit
uo

Value

Exceeding the Maximum Scaled | Bit
TO

Value

Processing Deadband Range Bit
PF

Flag
IF Integral Range Processing Flag | Bit

B Arrays and Array Sizes

You can specify arrays for bit, integer, float, and real variables. The maximum number of
array elements you can set up is 4,096.
However, the float and real variable limit is 128 items.

Arrays provide you with a method to manipulate multiple elements in a single variable. It
enables you to group variables with the same type and save it all at one time.

/ [0]
]

[2]
Drawer 3]
[4]
[5]
[6]
[71
[8]
[9]

Imagine the drawers of a desk or chest, for example.

A chest with an array size of 10 has 10 drawers from [0] to
[9]. Each drawer is called Chest [0], Chest [1], ..., Chest
[9].

Each of these drawers becomes a data register on the PLC.
If 10 Chest memories are used, the array method calls the
array size 10 with the symbol variable name Chest.

GP-Pro EX Reference Manual
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Addresses used in the logic program

H 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 variables to 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 a logic program will initialize variables with
their default values set up in GP-Pro EX, unless you select the Retentive Transfer check box.

IMPORTANT I 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.
. Relterllltive Settings allow you to specify the variable points to retentive/
volatile.

F729.14 Settings Guide" (page 29-159)
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29.3.3 Using prepared addresses (Address Format)

* For details on setting to Address Format, refer to the following.
& "29.14.1 [Logic Programs] Setting Guide" (page 29-159)

The following explains the symbol variables that you can use when [Register Variable] is set
to [Address Format].

Address
Type (by the Address Display Size Remarks

method)

X 0000 to X 0511 | Decimal (Base 10) | 512 Input
Bit Variable Y 0000toY 0511 |Decimal (Base 10) |512 Output

M_0000 to M_7999 | Decimal (Base 10) | 8000 Internal

1 0000to1 0127 Decimal (Base 10) | 128 Input
Integer Variable | Q _0000to Q 0127 | Decimal (Base 10) | 128 Output

D 0000 to D 7999 | Decimal (Base 10) | 8000 Internal
Float Variable F 0000to F 0127 | Decimal (Base 10) | 128 Internal
Real Variable R 0000to R 0127 | Decimal (Base 10) | 128 Internal
Timer Variable T 0000to T 0511 |Decimal (Base 10) |512 Internal
Counter Variable | C_0000 to C_0511 | Decimal (Base 10) | 512 Internal
Date Variable N_0000 to N_0063 | Decimal (Base 10) | 64 Internal
Time Variable J 0000toJ 0063 | Decimal (Base 10) | 64 Internal
PID Variable U_0000 to U_0007 | Decimal (Base 10) |8 Internal

B Registering Symbol Variables

You can name Bit Addresses and Word Addresses as you like.

1 From the [Common Settings (R)] menu, select [Symbol Variable (V)], or click # . The
[Edit Symbol Variables] window appears.

Edit Symbol Variables

& wamntited) B # Symbol B4

Utility

| Name

R

| Twpe Array | Count Address Retentiv| Comment

GP-Pro EX Reference Manual
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Addresses used in the logic program

2 Double-click a cell in the [Name] column to enter a name. (For example, Switch1)

+ Symbol variable names have some restrictions.
*The maximum number of characters is 32.
*You cannot use the following symbols.
+-*x /=% &|\:.,#?2@[]1<>"
*You cannot use TAB or DEL.
*You cannot use a name 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 the cell in the [Type] column and select either [Bit Address] or [Word Address] type.
MANUntitled) P4 Symbol | 4bx

Edit Symbal Variables

Utility

Retentiv Comment

NOTE * For details on the types of variables, refer to the following.
5" m Variable Type" (page 29-13)

4 Specify the address on the [Address] column, then go to step 7.

MAIN{Untitledh £~ Symbal \ qabx

Edit Symbol Variables

( ) ——

FEiIt Address

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

.i: Input Address
Device/PLC IPLE1 'I
|>< |l i .
= = Select the connection device and
device, input the address, then click
Al B|C 718|149 " "
Ent".
ol E || F 415| 6
1E ||
1] Ent
¥ Set as Default Value
MAINEUntitled) £ Symbol \ 4b %

Edit Symbol Variables Utility

Type Array | Gount Address Fleterttiv] Gomment

The address is finalized.

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

NOTE * For details on comments, refer to the following.
F"29.7.3 Symbol Variable Comments" (page 29-67)
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Addresses used in the logic program

6 The registration is complete.

* You can only change and delete 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 Comprehensible Names" (page 5-59)
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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 address is displayed as X 0100 on a logic program. For example, [#LOGIC]X 0100

NOTE  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.

|Add|ess 1 x |
& Device Addiess € Symbol Variable
Type IBitAddless ﬂ
fdchess  [[PLCT3400000 =

H 01234567 89ABCDETF
o DNENENEEEEEEEDEDEE
W EEEENEEEEEEEEEEE
w0 DEEDDNDEEEEEDEEEE
w0 HEEEEEEEEEEEEEEE
WM EEEENEEEEEEEEEEE
w0 DEEDDDEEEEEDEEEE
00060 [
W EEEENEEEEEEEEEEE
W DEEDDEEEEEEDDEEE
o0 EEEEEE R R
w0 EEEENEEEEEEEEEEE
wE DEEDDEEEEEEDEEEE
000CD (L
w0 EEEENEEEEEEEEEEE
o DEEIDEEEDENEEEEEEE

Feature ‘ Lacation | Screen ‘

_ﬁ Address |l Common | Secreen Li |§i Sustemn 5 |

o Ifthe [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)].

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

4 In [Device/PLC], select [#LOGIC] and the device to specify the address.

Device/PLC |#LOGIG hd

JRACRALTRIE

Back

| SRS 7l & s

o E|F 41 5| 6
1] 2] @
0| Ent

IV Set as Default Value
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|

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

¥ Device Addess € Symbol Variable

Twpe  [BitAddress [Bit Variable] =l
Addiess  [M_D000 =]
M. 01234567583
o OiOOOoE@Ons =
sy o o i o o o o

mz DODODO0OOOOOO
i D00OOoOEooOo
w4 DDODO0OOCOOoO
mst DDDO0OOO0OOO
e NDDDDODOEE
w7 DDDO0O0OCOOO
s OODDODDODODOEE
Ny DDDDDDDODEE
mon DDODO0O0OCOOO
mo dooooEooO
M2 DDODOOOCOOO
i DDOD0O0O0OCOOO
N4y DDDDDDDOEE

ﬁ System 5 ﬁ Address Screen Li \ﬂ Common |

NOTE Frm Operand Settings Using Drag and Drop" (page 29-60)
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29.3.4 Using External Addresses

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

NOTE F'A12 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 .

NOTE ¢ For the variable format, refer to the following.
EF Registering Symbol Variables" (page 29-11)

 For the address format, refer to the following.
E g Registering Symbol Variables" (page 29-17)

@ [Address] Window

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

& Device Addiess | € Symbol Yariable

Type  |Bit Address |

Address  [5iod ddess

% 01234667833 ABCDEF
00000 DDDDDDDDDDDDDDDDH
i DRSNS ESEEEE
J0:c R o o o o o o o |

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/PL
Back . Clr
Al B|LC 71839
D|IE|F 4156
112 3
1] Ent

Iv' Set as Default Yalue
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@ Logic

1 Double-click the operand and cllck . to display the address input box.
e — ==

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

X00000).

Device/PL

: [

Back

Al B|LC 71839

D|IE|F 4156
112 3
1] Ent

Iv' Set as Default Yalue

GP-Pro EX Reference Manual 29-23



Addresses used in the logic program

29.3.5 Using Internal Addresses

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

NOTE EA 1.2 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 Ea1.3 Using the Memory Link Method with Unsupported Devices/PLCs" (page A-6)

B 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.
EF Registering Symbol Variables" (page 29-11)
* For the address format, refer to the following.
E g Registering Symbol Variables" (page 29-17)

@ [Address] Window

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

|f0_ Device Addiess lf_ Symbol Y ariable

Type IB'
Address

* 012346567 839ABCDEF
00000 DENNNNNNENEEEEDEE =
0 INNNNNSNNENEEEEE
02 DNNNNNSSNENEEEEE

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/PLE Im Device/PL
s T=][ooooa
" Clr Back.
718119 7189 A B|C 718108
R 458 o|e|F 458
1|2z 1]z2] = 1]z2]z
1] Erit o Ent 1] Ent
¥ Set az Default Value ¥ Set as Default Valus IV Set as Default Value

@ Logic

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

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/PLC, Device/PLC IﬂINTEHNAL 'l
[
Back | Clr
219 &l B|C il8]9
51 E D) E|F 4| 65|46
2| a 1]2]a
Ent a Ent
V¥ Set as Default Value J¥ Set as Default Value ¥ Set as Default Value
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29.3.6 System Variable

There are two kinds of system variables. One is 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. One is an integer-type and the other is a

bit-type.

NOTE W System Variables" (page A-93)

B System Variable Settings
@ [Address] Window

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

Address

' Device &ddress | @ Symbol ¥ariable

Type All j
. Fieal Variable =
Attribute Timer ¥ ariable
Counter ¥ariable
D D ate Yariable
Time Y ariable
Mame PID % ariable
HH_alarm_Tri
#H_BackLigha¥stem Yariables (Integer] Z

#H_ChangeScr System VW ariable
#H_Control_Bu; Spstem ariable
#H_Control_Bu: Spstem Y ariable

HH Conbal H

@ Logic

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

A Sustarn Warahle
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294 Rung and Branch Insertion

The following explains how to edit rungs in the logic.

29.4.1 Editing Rungs

B Inserting Rungs

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

1 -MAIN START
)]
Switch_1 Lamp_1
2 { |.
)]
3 -MAIN END
(3]

2 Click B9 . Inserts a rung below the selected rung number

1 -MAIN START
o
Switch_1 Lam_P_‘I
2 4 E (¥
F
Timer.Q) Lamp_3
3 I OH;
®
4 -MAIN END
@
NOTE * You can also insert a rung in any of the following ways.

On the [Logic (L)] menu, select [Insert Row (R)].
Right-click and then click [Insert Rung (R)].
Press CTRLA+R.
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|

B Delete Rung

1 Select the rung that you want to delete.

1 MAIN START
o
Switch_1 Lamp_1
2l— |
(1)
Timer
tart Timer TON
3 |} msd O
& 50 P ET]
Timer.Q) Lamp_2
s} O~
an
5 -MAIN END
an
NOTE * You can select a range to delete more than one rung all at once.
&

" ® Selecting Multiple Rungs" (page 29-33)

2 Click ¥ .
The selected rung is deleted.

—MAIN START
)

Switch_1 Lamp_1
I

2_||

Timer.Q) Lamp_2

sl |

4 f-MAIN END

* You can also delete a rung 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
)

witch_1 Lamp_1

2-H F
)]

Timer
StartTimer TOM

4 F {mz)

(3] 50 |PT ET]|

an

o

a2y

6 |-MAIN END
a3y

NOTE * You can select a range to copy more than one rung at all once.
5" m Selecting Multiple Rungs" (page 29-33)

2 Click &1 .
The selected rung is copied to the clipboard.

* You can also copy a rung 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 F'm Pasting Rungs" (page 29-31)
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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 O
ay
Timer
Gtart Timer TOM
g 4 F {mz) Qf
{6y 50 |PT ET)|
Timer.Q) Lam_p_2
I O
an
5 -MAIN END
an
NOTE * You can select a range to cut more than one rung.
F'm Selecting Multiple Rungs" (page 29-33)
2 Click & .
The cut rungs are copied to the clipboard and the selected rungs are deleted.
1 -MAIN START
)
Switch_1 Lam_p_‘l
2— F O
ay ]
Timer.Q Lamp_2
i
{6y
4 -MAIN END
a2y
NOTE * You can also cut a rung 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 Frm Pasting Rungs" (page 29-31)
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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.

X i Switch_1 Lamp_1
The rung copied to the clipboard -+ F Cr

1 Select a part (power bar or instruction) immediately above where you want to insert the rung.

1 -MAIN START
()]
Switch_1 Lam_p_‘l
2 | |, {_F

ay

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

an

* By clicking a rung number and selecting the entire rung, the original rung
will be replaced with the copied rung.
2 Click [ .
The rung is pasted below the selected rung.
1 -MAIN START
()]
Switch_1 Lam_p_‘l
2 4 - O
D]
Timer
StartTimer TOM
3 4 F {mz) QI-
(3] 50 |PT ET]|
Switch_1 Lamp_1
= | O
o
5
(g
. YQu can.also paste a rung in either of the following ways.
» Right-click and then click [Paste (P)].
* Press CTRL+V.

* When a rung is pasted, operands and rung comments in the rung
instruction are also pasted. Edit the rung as required.

7296 Allocating Addresses to Instructions" (page 29-57)

F"r29.7 Input Comments" (page 29-63)

GP-Pro EX Reference Manual 29-31



Rung and Branch Insertion

B Moving Rungs

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

A 2

Switchl

— |

Lamp1

.

an

Switch2
|

Lamp2

Swtichd

— |

Lamp3

O_

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

2 Move the cursor to the desired rung position.

The insertion focus of the rung appears where you move the cursor.

1 -MAIN START
)]
Switchl Lamp1
2|11 O
()]
Switch? Lamp2
3 ]
g)
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|11 o
(5}
Swtichd Lamp3
(11‘; | O_
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B Selecting Multiple Rungs

You can copy and delete more than one rung by selecting a range.

1 Click the first 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)
(3] 50 |PT ET]|
Timer.Q) Lamp_2
s} O
{13
5 -MAIN END
amn

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

1 -MAIN START
o
Switch_1 Lamp_1
2 { |.
)
Timer
StartTimer TOM
g 4 F imz) Qf
® 80 |PT_ ET
imer.Cl Lamp_2
H—H |
a1
S -MAIN END
am
NOTE * You can also select a rung range in the following way.

» While pressing the [Shift] key, press the [arrow up] key or [arrow down]
key and select the last rung number in the range to select.

* Press CTRL+A to select all rungs. Note that the first rung's start label and
the last rung's end label will not be selected.
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29.4.2 Inserting and Deleting Branches

B Inserting Branches

The following explains how to insert a branch.
Here, a branch 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 (parameter "a").

JH \k|

2 Click 1f . A dashed line is drawn between the start and end points of the branch.

2 =1 O

wm|

* You can also insert a branch in either of the following ways.
* Right-click and then click [Insert Branch (B)].
* Press CTRL+B.
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3 Press the LEFT ARROW or RIGHT ARROW key to determine the final position, and then
press ENTER. The branch will be inserted.

2 | 141

* You can define the end position using your mouse. Click where the pointer
changes back to erj as an end point to insert the branch.

* 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 left mouse button when
the pointer changes from ) to Q'|j and the branch will be inserted.

The branch end is not valid in areas where the pointer is shown as . If
this symbol shows, the branch will not be inserted after you release the left
mouse button.

* While multiple instructions or shunts are selected, a branch for detouring
from the instruction will be inserted when [Insert Branch (B)] is
performed.

z 1A 2 4
o0 )

4 Insert an instruction in the branch.

NOTE Frm Inserting Instructions" (page 29-41)

B Deleting Branches

To delete branches, you must delete the instructions before deleting the branches.

1 Delete the instruction.

ay

NOTE Frm Deleting Instructions" (page 29-43)
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2 Select the branch that you want to delete.
(12)‘ TF ’ H/F O

3 Click ¥ . The branch is deleted.

2| 1 ">-|
ay

* You can also delete a branch in either of the following ways.
 Right-click and then click [Delete (D)].
* Press DELETE.
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29.4.3

Inserting an instruction/branch using IL

This section explains how to describe a logic program using IL.

IL Frame A Ladder
Frame B
Runes Steps Label |Ladder Ihste-- |Operand
= 1 0| MAIN START | 1AM START
= 2 1
2 re— -~ = - _/—I
3 1 O Switch ' X
[} [Rie] Switch2 r Switchl Switch2 _I’Switc:hS Lampl
7 T TTTTTT S b, v 2 ] ! | — /] On
8 i !_ MO Lampl J i g )r _________ 5
W |k | e '
il WG Switchd f ! '7 L.
w W) [ B
= 3 15
16 WO Switchd . Switcihél SwlitcihE
18 NO Switchs ! 1!
= ol Lomp 2 FrameC 4%
4 MAIN END
4 22 | MAIN END =0
Instruction Name Description illustration
SOR Indicates a starting point of a circuit. Frame A
From an SOR to the next SOR is one circuit.
Indicates a starting point of a branch. Frame B
BS The section from BS to B is the upper portion of
the branch in the ladder configuration.
Indicates a branch (lower portion). Frame C
B The section from B to BE is the lower portion of
the branch in the ladder configuration.
BE Indicates an ending point of a branch.

B Inserting Rungs/Iinstructions
1 Select the first rung (MAIN START).

Runegs

Steps Label |Lal:|der Inst==- |Operand 1

|Operand 2 |

1 1]

ra

1 |MF'.IN END
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2 Click §5] . An SOR (Circuit Starting Point) is inserted into the rung next to the MAIN
START, and then a box for adding an instruction is displayed.

Funes Steps Label |Ladder Ihste-- |0|:uerand 1 |0perand 2
1| MAIN START

NOTE * An SOR (Circuit Starting Point) can also be inserted using the icon or
right-click menu as shown below.
INIT START
SOR
L B

Copy ()
Faste (F)

R. Prograrn Conkr L arking Point)

: g 2. BS (Branch Start)
1. Basic Inskruckion

3 Alternatively, you can insert the instruction through text input.

Funes Stepz Label |Ladder Tnzte=- |Operand 1 |Operand 2 |Operand 3 |Operand 4 |Operand 5
=] 1 O|MAIN START
= 2 1 SOR
[ &
3 2| MAIN END
Copy (=)

Paste (F)

R. Program Caontral

o struction
+ Cperation Instruckion 2. Pulse Basic 3
. Compare Instruckion 3. Program Contral . OUT {Out)

. Timer Instruction . OUTHN {Megative Out)
. Counter Instruction . SET {3et)
. Convett Inskruction . RST (Reset)

« Function Inskruction
. R/W Instruction
. 110 Driver Instructions
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|

4 Allocate a symbol variable to [Operand 1] for the instruction.

0| MAIM START

SOR

swiitch ']

Register ‘switch' az Bit Variable, 4

B Inserting Branches

1 Select the instruction (NO instruction) to insert the branch.

Funes

Steps Label |Ladder Ingts=" |0perand1 s
E{ 1| MAIN START

SOR

2 Click T . BS, B and BE are inserted.
The sections from BS to B and from B to BE are the upper portion and lower portion of the
branch, respectively, in the ladder configuration.

Funes Steps Labe! |Ladder Ingt--- |0perand 1
|| MAIM START

SOR

7 Switch
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. A BS (Branch Starting Point) can also be inserted using the icon or
right-click menu as shown below.

MAIMN START

Uk (T
Copy i)
Easte (P

Mald END

R. Progran Contral 1. SOR {Zircuit Skarting Point)
)

1. Basic Instruckion
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29.5 Ladder Instruction Insertion

29.5.1 Editing Instructions

B Inserting Instructions

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

Instruction (I)].

1 -MAIN START
Jay
2
a3
3 -MAIN END
]
NOTE * You can also 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 (I)].
* Press INSERT.

« In the Instruction toolbar, click the instruction icon to insert the instruction
immediately. Ladder instruction icons that are not displayed in the ladder

instructions can be displayed by customizing.
&~ "29.13.8 Toolbar Customization" (page 29-145)

2 [@]Click to select the instruction.

| =
i} —w
3| -mam eno g”"t" (?
@) aste (P}
[ 1. Basic Instruction 1. Bit Basic
Lu ki, Iochrckion,

Dulee Baci A

1. MO {Mormally Open)
| XTalld X! 1l; =i

3., Compare Instruction
4. Timer Instruction

5. Counter Instruction

6. Convert Instruction

7. Function Instruction
8. R [nstruction

9, I/ Driver Instruckions

v v v v v BRI
)

3. Program Control  #

3. OUT {Out)

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

6. RST {Reset)
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NOTE * You can also type the instruction directly into the text box. Every time you
enter a character, possible instructions for the input text are displayed.
Enter "N" Enter "O"
NG “ NO
NE = NOT
MNEQ MNOTP
NEXT
NGE
MNGT
MNLE
MNLT =
NMNE
MO
NOT
NOTP 52
4 4

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

F729.6.1 Operand Settings" (page 29-57)

3 The instruction is inserted.

1 MAIN START
)

2 | |.
ay E

3 |-MAIN END
@
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B Deleting Instructions

1 Select the instruction that you want to delete.

—MAIN START
)

2+
D]

3 |-MAIN END
@

2 Click ¥ . The instruction is deleted.

1 -MAIN START
Jay
2
a3
3 -MAIN END
]
NOTE * 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 location.

1 Select the instruction that you want to copy.

PowerOn PowerOff Lamp
3 | ] /1

|

2 Click &4 .
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 R | Pasting Instructions" (page 29-45)

GP-Pro EX Reference Manual 29-43



Ladder Instruction Insertion

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 Lamp
b

o

10 o

Powerff

—/} |

.

2 Click % . The cut instruction is deleted from its original location and copied to the

clipboard.
PowerOn Lamp
3— | C
@
4 I I
] j — |
NOTE * 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 Frm Pasting Instructions” (page 29-45)
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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 PowerOn

1 Select where you want to insert the instruction.

PowerOn PowerOff La[np
3| — 1

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

2 Click [& . The instruction on the clipboard is pasted.

PowerOn PowerOff Lamp
3 | 1 C
@
PowerOn
NOTE * You can also paste an instruction in either of the following ways.
* Right-click and then click [Paste (P)].
¢ Press CTRL+V.

* When an instruction is pasted, the operands of the instruction are also
pasted. Edit the instruction as required.
F 296 Allocating Addresses to Instructions" (page 29-57)
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B Edit Instructions

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

NOTE * For groups of ladder instructions that can be changed, refer to the
following.
& " @ Ladder instruction groups that can change" (page 29-47)

Here, as an example, the 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.

| PowerOn PowerQff Lamp
| |

ay L H “[!%
Lamp
l—
A

H T o P R

NOTE * 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.
57"29.13.8 Toolbar Customization" (page 29-145)

Right-click
Right-click the ladder instruction, select [Edit Instruction (H)], and then select the desired
ladder instruction.

PowerOn Powerff Lamp
2 I |
(1) L 1 }rl— el = el
Edit Instruction (H)
Lamp Instruction Setkings (I PT
l— T
Cuk (T} Chrl+3
Copy () Chrl+C
Baste (B G|+
Sodatfalve
a ]I |[ Delete (D) Del
a3 Insert Branch (B} Chrl+B
Puzh Buttons if there iz a ¢l Insert Rung (R) Chrl+R
Tt Insert Label (L) Chrl+L
Load Rung Part (G}

GP-Pro EX Reference Manual 29-46



Ladder Instruction Insertion

2 The ladder instruction will be changed.

| PowerOn PowerQff Lamp

l—

@ Ladder instruction groups that can change

2
ay

Group Instruction

1 NO,NC,PTNT

2 OUT,OUTN,SET,RST

3 ADD,SUB,MUL,DIVMOD

4 ADDP,SUBPMULP,DIVP,MODP
5 INC,DEC

6 INCP,DECP

7 JADD,JSUB

8 JADDP,JSUBP

9 AND,OR,XOR

10 NOT (Overwrite disabled)

11 ANDP,ORP,XORP

12 NOTP (Overwrite disabled)

13 BLMV,FLMV

14 BLMVPFLMVP

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,JGT,JGE,JLT,JLE,INE

19 NEQ,NGT,NGE,NLT,NLE,NNE
20 TON,TOF, TP

21 TONA,TOFA

22 CTU,CTD

23 CTUD (Overwrite disabled)

24 CTUP,CTDP

25 CTUDP (Overwrite disabled)

26 BCD,BIN

Continued
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Group Instruction

27 BCDP,BINP

28 ENCO,DECO

29 ENCOP,DECOP

30 RAD,DEG

31 RADP,DEGP

32 12F,12R,F2I,F2R ,R2I,R2F

33 I12FP,12RP,F2IP,F2RP,R2IP,R2FP

34 H2S,S2H

35 H2SP,S2HP

36 SUM,AVE

37 SUMP,AVEP

38 SIN,COS,TAN,ASIN,ACOS,ATAN,COT
39 SINP,COSP,TANP,ASINP,ACOSP,ATANP,COTP
40 EXP,LN,LG10

41 EXPP,LNP,LG10P
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29.5.2 Subroutines and Labels

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

jumps to the subroutine or label to execute the instruction.

Subroutines and labels 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: Jumps to the label specified in the JMP instruction and continues to execute
the logic program. Continues program execution without returning to the
original JMP instruction.

NOTE * For details on JSR instructions and JMP instructions, refer to the
explanation for the relevant instruction.
@Chapter 31 Instructions (page 31-1)

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 On the normal toolbar or the [Screen List] window, click & . The [New Screen (N)] dialog
box appears.

* You can display the [New Screen (N)] dialog box in either of the following
ways.
* Right-click the logic screen in the [Screen List] window and select [New
Screen (N)].

* On the [Screen (S)] menu, click [New Screen (N)].
+ 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 In [Screens of Type], select [Logic] and in [Logic Name], select the subroutine name (for
example, SUB-01).
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Input the title when necessary. You can input up to 30 characters.

#* New Screen

IBase 'l

Screens of Type

Scresn I 2 3: _g
Title IHeset Counte]
Template

Select Template from List
Eecently Llsed Templates

Mew Cancel

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

4 Create the subroutine.

Sereen List SUB-01(Reset Countes) 3| e
Screens of Type IAH =
Search Method |T|t|e = 1 |-SUB-01 START
] s
Refine Search I Search
ooREX | Z&% SmallCupfuantity R
2 )

52 Base Seresns a

MidiamCupCuantitiy. R
=l - oot Uniited] a

528 window Scieens
h,).’ LargeCuptiuantity. R
5% Logics
Finir
B e N Uniitled
. :’Tt [ J 3 |-SUB-01 RETURM
=Y as)
SO | MAN (Unitted)
e | suem [Rieset Counter)
1/0

ford %E’L ) RLE [Untitied)

4| | ¥
ﬁ Systern S |ﬁ Address ‘ @ Cormmon Screen Li

NOTE * To add more than one subroutine to a logic 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 is inserted in the 3rd rung.
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1 Select the 2nd rung to enter the rung.

2

PowerCOn

PowerOff

Lamp

ar

l—

|

3
a3

a4y

[
(

Sodafalve
!

SodalnjectionTime

TON

{ms=l

2000

PT

[l
ET,

&

* For how to enter a rung, refer to the following.
" W Inserting Rungs" (page 29-27)

2 Insert a PT instruction in the 3rd rung (Positive Transition) and assign the symbol variable
"lamp" to the PT instruction.

ar

a3

e

PowerOn
1

PowerCff

Lamp

Lamp

5E

%

.

SodaValve
L

SodalhjectionTime

TOM
(mz)

F

2000 |PT

8]
ET)

&

* For the operand settings, refer to the following.
729,61 Operand Settings" (page 29-57)
* For details on an instruction, refer to the explanation of the relevant
instruction.
@Chapter 31 Instructions (page 31-1)

» For how to enter an instruction, refer to the following.
" W Inserting Instructions" (page 29-41)

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

2
[ah

a:

PowerCn

PowerCtf

Lamp

|
li

Lamp

/)

» 5 4

SodalhjectionTime

k=]

SodaWalve

TOMN
(mzd @

1|
1 F

2000 |PT

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

PowerOn PawerOff Lamp
2 h 11
ar
Lamp
[E—
Lamp
sf—{1k

a3

Sodavalve
it

ag

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(ff
2 ) )

Lamp
ay
Lamp
l_
Lamp
SHT { » sus <<|

. After the 3rd rung of the main program is executed,
Subroutine Screen [SUB-01] the operation jumps to the subroutine [SUB-01] upon
execution of the JSR instruction.

JSR Instruction

|-SUE-01 START
{m

SmallCupQuantity. R

ay

MediumCupGuantity. R

LargeCupQuantity.R,

3 -5UB-01 END
(18)

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

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

SodahjectionTime

SodaValve TON
i— ime) G
g 2000 |PT ET|
IzeSupplyButton SetleeSupplyCup Supplylce
] L

10 i
an
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H Insert Label

You can insert JMP instructions (Jump) and jump labels anywhere in the logic program.
When the GP executes the JIMP 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 is inserted in the jump instruction, and the operation
jumps to the 3rd rung upon execution of the JMP instruction when the "Switch 1" in the 2nd
rung turns on.

# Inserting a Label
1 Select the 2nd rung.

Switch_1
2 | |.
a1

imitSwitch_1 Switch_1
3 -/}
a4
PowerOn PowerOff Lamp
4 alls alds O
@
Lamp

2 Click #3 . The label is inserted in the 3rd rung.

Switch_1
2 4
M
LimitSwitch_1 Switch_1
3 -/ |- . 1\}
@
4 ~
@
PovwerOn PowerQff Lamp
5 |} 4} O
o
Lamp
l—
NOTE * You can also insert a label in any of the following ways.

On the [Logic (I)] menu, click [Insert Label (L)].
Right-click and then click [Insert Label (L)].
Press CTRL+L.

L]

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

@ Inserting a JMP Instruction
1 Insert a JMP instruction to the right of "Switch 1" of a NO instruction (Normally Open) in the

2nd rung.
Switch_1
el —
LimitSwitch_1 Switch_1
3 /]
i@
4 -LABEL-O0T
an
PovwerOn PowerQff Lamp
5 { } /1
a2
Lamp
',—
NOTE » For how to enter an instruction, refer to the following.
&

" W Inserting Instructions" (page 29-41)

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

Switch_1
=} >>| vl
ay LABEL-001
LimitSwitch_1 Switch_1
3 11 O
(3]
4 -LABEL-001
{13
PawerOn PowerOff Lamp
s|—i F——1/ O
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| CI_ ) LABEL-001 <«— JMP Instruction
a { l

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_]
3 1/}
® |

Executes from the 4th rung.

|| ABEL-001 l«—— Label [LABEL-001]

.

an

PowerOn PowerOff Lamp
¥t

a2y

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

Edit (E) | O JEL-0M I

Ut (T hrl+-
Copy () Chrl+C
Baste (F) G|+
Swatch List (W,

Display: Symbol Variable List (5)

Renarme Symbol Yariable (R
Edit Symbol Yariable Comments (4

[ To corresponding area (O}

* Right-clicking the label and selecting [To Corresponding Area (O)] - [~th
rung JMP](~ means rung number) causes the cursor to move to the

corresponding JMP
m

G

5]

Exsed.

1nstruction.
_I!1it (E)
L C|t(T) hrl+
Copy (2] Chrl+C
Lamp| paste (7} |+
= Delete (D) Del
Insert Rung (R} Chrl+R
Insert Label (L) Chrl+L

L Load Rung Part (G)

To corresponding ar

10 Rove JMP IL
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29.6 Allocating Addresses to Instructions

NOTE ¢ For details on the instructions, refer to the relevant instructions.
@Chapter 31 Instructions (page 31-1)

29.6.1 Operand Settings

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

* In the [Option Settings] window, sele.ct [Logic E(.iit Style] > [Delete (E)].
Select the [Set up operands when adding instructions] check box. The
operand input box will appear when the instruction is inserted.

Ev517.7 [Preferences] Settings Guide B Logic Common" (page 5-197)
* You can change the operand details using the property window.
F729.13.5 Using Reference Features to Search Logic Programs" (page 29-130)

B Setting Operands, Basic

When an instruction is inserted in a rung, 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 text box is displayed for entering the

operand.
A S |

I 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 text box and press ENTER.
A message appears: "Register 'lamp' as bit variable."

ILamp vl

N—

[ N Register 'Lamp' as Bit Variable. ]
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3 Press ENTER. The [Check Symbol Registration] dialog box appears. Click [Yes (Y)].

,;g"'_‘: Confirm Symbol Registration [ %]

\ Savine Symbol/Variable:
‘_?/ - Lamp .. Bit Variable
Continue?

T ) |

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

! Lamp l

* If symbol variables that 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.

“[EmereencyStap
IceSupply Buton

LargeCupButon
MediumCupButon
PowerOff

PowerOn
SetlceSupply Button

* To directly enter the address, click [@.

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

B 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 "soda injection 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 text box is displayed for
entering the operand.

FT ET|

E— Q
FT 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 "soda injection time" in the text box and press [Enter] to check.
A message appears: "Register 'soda injection time' as timer variable."

IaInjec:tionTime - l I

[ ™ Pegister 'SodalnjectionTime' as--

3 Press the [Enter] key. The [Confirm Symbol Registration] dialog box appears.
Click [Yes (Y)].

,;g"'_‘: Confirm Symbol Registration

2 Saving Symbol/Variable:
‘/ - SodalnjectionTime .. Timer Variable
- Continue?

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

I SodalhjectionTime l

ne) Ol
0|rT ET
NOTE * If symbol variables that 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.

5 The default value "0" is input in the setting value [Setting Time (PT)]. Double-click the
instruction to change the [Setting Time (PT)].

SodalhjectionTime
TOM

S
0 |PT ET

* Right-click and then click [Instruction Settings]. The setting dialog box
appears.
¢ If no symbol variable is input 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 (O)].

w ] [T
1 1

T — PT, "_lpTl_

Q

Walue E jg I ms LI

B Operand Settings Using Drag and Drop

When the symbol variable has already 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.

|Address o x |
% Device Addess ' Symbol Varisble
Type IEltAddress j
Address  [[PLCT}<00000 =

* 012345887 89ABCDEF
00000 DDDDDDDDDDDDDDDDH
i DENEENENDENEENEEEED
N NENEENENEENEEEEEED
N DENENENEENEENEEEED
W DENEENENEENEENEEEEE
5 DENEENEENEENEEEEEED
s DENENENNENEENEEEED
W DENEENENEENEENEEEEE
e DENENENDENEENEEEED
Y DENENENDENEENEEEED
00040 [ 0 1 I I
e DENENENDENEENEEEED
W DENEENENEENEENEEEEE
0 DENEENEENEENEEEEEED
E DENDEDEDEEEEDEEE |

Feature | Location | Sereen |

7& Address | [l Commaon | Secreen Li |§ System 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)].
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2 Select [Symbol Variable], and for the [Type] select [Bit Variable].

" Device Address | & Symbol Yariable

Type All ﬂ

. All =
Altribute Bit Address Iy
D o [EsE

Integer Variable

Name Float W anable i
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].Release the left button when the pointer changes from & to ' .

—

MAIN Untitled) £ | 4bx

 Device Address (% Symbol Wariable =

| 1 |-MAIN START

Tvpe IEht “ariable ;I o

Attribute [All =l

D 2 %I (5 O
| I

Na e | Type Address | a LAl

IeeSupplyButar Bit Wariable

Lamp Bit Variable

LargeCupButor Bit Wariable —{

MediumCupBul Bit Variable
T

BT waT e
Bit Wariahle
] TON

SmallCupButor Bit Variable 3 | ot
SodaValkve Bit Wariable a3 FT ET|
Supplylce Bit Variablz
I O

a8
4 | 0| o
Feature Location Screen | St

23 51 o1

GT0 J &
=
R
G System |39 Screen R Address | [ Commo | PV GV =
4 The symbol variable has been allocated to the instruction operand.
PowerOn
o - 4
—
NOTE * Whether the variable type is [Bit Variable], [Integer Variable], [Float

Variable], or [Real Variable] set up as arrays, or structure variables [Timer
Variable], [Counter Variable], [Time Variable], [Date Variable], or [PID
Variable] which consist of several variables, all the possible variables are
displayed. Select the variable from the displayed list of variables.

Mo

151 D1 |

SodalhjectionTime
SodalhjectionTime ET
SodalhjectionTime PT
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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].

O

51 5

2 The instruction is changed into a pulse setting.

MR

=1 ]

* To cancel the pulse setting, right-click and then click [Remove Pulse].
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29.7 Input Comments

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

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

29.7.1  Adding Titles

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

Screen List 1 x

Screens of Type IAII

[~
SeachMethod [Tt =l

Refine Search I Search |
oRRX| 2 &%

43 Base Screens

a - oo {Untitled)

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

1 |

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

* Ifthe [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 the title and click

Attributes] dialog box appears.

=@

[==]

. The [Change Screen

[Sereen List 3 x|| i MAINCUntitled) ]| abx
| Soreens of Type |HII j =
\ Search method ITitlE j (1;) HMAIN START
| Refine Search I Search Lamp remains ON until the PowerQFF button is pressed
=] % ‘ X | EI PowerOn FowerOft Lamp
z 1} 1} O
4% Baze Screens qh
= - 0og1 {Untitled) Larp
g; Window Screens
ﬁ} Logice SodalnjectionTime
T SodaValve TON
I 3 ! ms) Q]
T H I
ik INIT (Untitled) am 2000 |PT ET
FMAIN Ize iz supplied to a cup whils prezsing the push button
b MAIN (Untitled)
leeSupplyButon  SetleeSupplyCup Supplylce
Il 1l P

* 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 the title and click [Change].
Enter up to 30 characters.

#* Change Screen Attribute [ %]

Logic Mame

MAIM

Title

|Manufacturing System &

Chanee I

Cancel |

4 The title is displayed to the right of the logic screen and in the screen tab.
@ MAIN(Manufacturing System A a|

Screens of Type IHII LI
Search method ITi(le LI (D1) —MAIN START
Refine Search I Search | Lamp remainz OM until the PowerQFF button is pressed
THAREX B PowerCn PawerOff Lamp
= & { | /1 O
4+ Base Screens )
= - oot (Untitled) Lamp
:eji’ Window Screens
:!;’ Logics SodahjectionTime
Sodavialve TON
FiNIT ] ] 1} imsd ]
it INIT {Untitled? P 2000 [PT ET
FMAIN Ice iz supplied to a cup while prezsing the push button
ik MATN [ {Manufacturing 5 ]
IceSupplyButon SetlceSupplyGup Supplylze
b bl ~

* You can also add and change the titles in [Properties].
F729.13.5 Using Reference Features to Search Logic Programs" (page 29-130)
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29.7.2 Adding Rung Comments

You can add comments to each rung in a logic program.

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

PowerOn PowerOff Lamp

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

| I
PowerOn PowerOff Lamp
2f—| i
D]
l—
NOTE * To input comments, right-click the rung comment portion and then click
[Delete (E)].

2 Enter the rung comment in the text box.
Enter up to 128 characters.

[ |Lamp remains OM until the PowerOE button iz preszed | ]
PowerOn PowerOff Lamp
2 1]
M 1T [ |
Lamp
l—
NOTE * Press SHIFT+ENTER to insert a line feed.

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

NOTE * You can also add and change rung comments in [Properties].
F"29.13.5 Using Reference Features to Search Logic Programs" (page 29-130)

* You can display a list of rung comments and edit the comments in the
[Comment List] window.
F"29.7.4 [Comment List] Window" (page 29-69)
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IMPORTANT (I 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].
5729.13.2 Checking the Size for Creating Programs” (page 29-112)

* You cannot edit the rung comments during online monitoring.

* You can add rung comments to rungs and normal labels. You cannot add
them to start and end labels.
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29.7.3 Symbol Variable Comments

Enter variable comments in the [Edit Symbol Variable] window's [Comment] field. Up to 32
characters long.

MAlNntitied) B/ Symbol B 4b %
Edit Symbal Variables it
Mame |Type |P|rray |Oount |P|ddress |Retenti' |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 start
12 | Supplylce Bit Variable O O

13 | SetlceSupplyCup Bit Variable O O

14 | IceSupplyButton Bit Variable O O

*

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

" m Registering Symbol Variables" (page 29-17)

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

F"29.13.5 Using Reference Features to Search Logic Programs" (page 29-130)

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

F"29.7.4 [Comment List] Window" (page 29-69)

* A comment about the system variable can be added or changed using the
[Edit Symbol Variable Comment] dialog box, which is displayed by right-
clicking the symbol variable section allocated to the instruction and
selecting [Edit Symbol Variable Comments (V)].

[ ) ,-g"'_‘: Edit Symbol Yariable Comment
Praneein L

| Symbol Y ariable

Cut (T Chrl+

L Copy(C) Chrl+C Powerln
L Baste(F) Chrl+4
Symbaol Y ariable Comment

‘Wakch Lisk (W3, ..
VL maIN Display Symbol Yariable List (5) Fiur the Drink Server When Buttor]
] Rename Symbol Variable (R}

ariable Comments ()
arial it i ’—IDK 0l Cancel |

* A comment about the symbol variable is displayed in a tool 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 | E——441
D] [Press the power button to start]
I

T
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NOTE * Press the [F9] key to display all comments in the logic.
Lacoprampaice DRt the Power0FF Button is preszed.
Power0M PowerQff Lamp
2 H 1/}
fl
Lamp
L

SodalnjectionTime
Sodaalve

3 | | I Close SodaValve J
" ot

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

[ |F'ress Powean ta run DrinkS erver | ]
Power0ff e e
) /1 o
1/1 1/l

IMPORTANT I Define the number of symbol variable 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].

5729.13.2 Checking the Size for Creating Programs” (page 29-112)
* You cannot edit the symbol variable comment during online monitoring.

GP-Pro EX Reference Manual 29-68



Input Comments

29.7.4 [Comment List] Window
Use the [Comment List] to view variable, symbol, system variable, and rung comments in the

logic program.

NOTE * Please refer to the Settings Guide for details.
& 29,14 Settings Guide" (page 29-159)

B Using the [Comment List] Window

1 On the [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

Tareet Item I\-"ariable

4 X : Symbal
Systern Wariable
ScreenRungtRung

LG PTEss 1NE DOmer DUtion 1o =1

SodalhjectionTime Set time 10 keep the goda vd

Bus B alBiciQs@cli@s Bef

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

=

Comment List Comment List
Target Item I\.-‘ariable LI Target Item I\.-‘ariable 'l
dX T dX T
[SaseonRunadiddieasaog mment | Es Comment
[ PowerOn Plezs the power button to start Press the power button to start ]
Frs———] TR P

time to keep the soda valve

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

* Right-click the comment and click [Delete (E)].

GP-Pro EX Reference Manual 29-69



Input Comments

4 To delete the comment, select the comment and click X]|.

Comment List

Comment List

Target Item I\.-‘ariable

dX T

dX T

Sicreen:Runes fiddress | Comment

PowerOn

Plezz the power button to start

time to keep the

-

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.

| Gomment List

Tareet Item | Rung

4 X &

Screen:Pune/Address | Camment

MAINA Ice iz supplied to a cup while pi

4 I PI
[ Bl Syt |54 Addr | ) Gom |[BF Sore Cum|—

7 x| MAIN (Manufacturing System AY B £ Svnbol B4 b %
=l 1=
1 |-MAIN START
)
Lamp remains ON until the PowerQOFF buttan is pressed
PowerOn PaowerOff Lamp
| ¥t
ax
Lamp
SodalhjectionTime
SodaValve TOM
3 I (mz) O]
aar 2000 (PT ET
Ice iz supplied to 2 cup while preszing the push button
IceSupplyButton SetlceSuppyCup Supplylce
f it
=
SmallCupButton MO
|
I
25) 4000 |51 01| SodalnjectionTime.PT
SmallCupQuant ity
[~
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6 When [Target Item] is [Variable] or [System Variable], double-click the cell in the [Screen:
Rung/Address] column. This displays the [Address] window and selects the relevant symbol

variable or system variable.

Target Item I\.-‘ariable LI 7 Device Address % Symbol Variable

dX I s [an =]
(=

Stribute Al

Screen:Rune/ Address |Oomment |
. Erezz the power button to start

=)

M arne Al Type |Address ;I
#L_UnlatchGCle: Swetem Wariab
#L Version System Variab
#L_WatchdogTi Swstem Wariab
TeeSupplyButte Bit Wariahle
Lamp Bit “Wariable
LargeCupButto Bit Wariable
LargeCuptiuan| Counter Variak
MediumCupBul Bit “Wariable
MediumCupliu: Counter Wariak
PowerOff Bit “ariable
PowerOn Eit Wariable
SetlceSupplyCh Bit Wariable
SmallCupButto) Bit Wariable

Eiit ariable

Supplylce Bit “ariable -
4] | [
Feature | Location |Screen |
MO 4000 Sod 5 A AIN

TON Sodalnjec 3 MAIN

MG Sodalhjecti 6 M ALN

1 | »
ﬁ Syst |ﬁ Addr | [ Com | Sere Com ﬁ Syst ﬁ Addr | [ Com | Scre | Cam |

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

MAIN(Manufacturing System A ..1| £ symbal B | 4B X

" Device Address (% Spmbol Y ariable

—-MAIN START

Type [ =l e
Altribute IA" LI Lamp remains OM until the PowerQFF button is pressed

B PowerQn FowerOff Lamp
Mame ~| Type | Address = 2 |} i

#L_UnlatchGle: System Variab a _
# Verzion Swatem VWariab
#L ‘Watchdoe Ti System Variab
IceSupplyButtc Bit Variable
Lamp Bit Wariable
LargeCupButto) Bit Variable _— .
LargeCupRuar| Counter Wariak Eodahijcctionllime
MediumGupBul Bit War iable ol W]
MediumCupQu: Counter Wariak am I 2000 fms} 6]
PowerQff  Bit Marisble 18 I
PowmerCin Bit Wariable Ice iz supplied to a cup while pressing the push button
SetlceSupplyCi Bit Wariable
SmallCupButto Bit Wariable IceSupply Button SetlceSupplyCup Supplylce
SmallCupQuan Counter Wariak } | ]I =

g InjectionT| Timer e

Soda\ahe Bit Wariable

Supplylce Bit Wariable -
<

| : SmallCupButton MOV
]

Llocation |Sciean | 5
( L
MY 4000 Sod & AN J (25 4000 |51 ‘1 SodalhjectionTime PT

0N Sodalnec MTIN
NG Sodalnjecti & MAIN

Lamp

4
g

SmallCupQuant ity
cTu

G syst M Addr [ ) Com [[BH Scre [ Com | | Q =
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29.8 Logic Operations with Power ON

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

NOTE * Please refer to the Settings Guide for details.
Fre Logic" (page 5-174)

* 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 5-174)

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

System Settings

Dizplay
Display
Display Uit
Logic Programs
ideo/Movie

Font

Peripheral Settings
Peripheral List
Device/PLC
Printer
Input E quipment
Script
140 Diriver

FTP Server
Modem

Yideo Module/D%] Lnit

l G sy ﬁiAdlﬁ 0. | se | co B 5. |

* If'the [System Settings] tab is not displayed in the workspace, on the [View
(V)] menu, point to [ Workspace (W)], and then click [System Settings (S)].

2 From [Display], select [Display Unit].
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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 tofe Em Areal Extended Settinusl Remate Viewer

—Sypstem Settings

& Fived Scan Time I‘ID 3: g ms
" CPU Scan Percentage ISD 3: _55 4
WDT[watchdog Timer) Settings ISDD 3: g s
#rEutended
—Logic

B st Shapt Lo

Logic Program Operation

&+ AUN  5TOP

External Equipment Operations

& Synchronous (7 Asynchronaus

External 140
% Enable " Disable
tinar Errors
@ RN  5TOP
NOTE * 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 powering up
External equipment operations when the power is ON are handled as follows.

When the power is ON or reset

(4) Asynchronous
xternal Equipment Operations
(3)

Svnch Discontinue
ynchronous 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 synchronization 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
is reset.

While the power is ON, when [External Equipment Operations] is set to [ Synchronous], it
checks whether 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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29.9 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.
@:Chapter 33 Transferring Projects and Data (page 33-1)
* When a project 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.
& 339 Checking Errors" (page 33-55)

B 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 check box 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
GP is damaged, the Retain retentive variables check box is not selected, or transfer is set to
Forced. Here, if the keep transfer check box is not selected or the compulsory transfer check
box is selected, you cannot transfer the file by keeping the current value.

If the [Retain retentive variables] check box is cleared, the variable value is cleared to 0 even
if in the [Symbol Variable] common settings [Retentive] is selected. [Retain retentive
variables] check box should be selected to retain values of variables that use the [Retentive]
setting.
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1 Connect the GP to your PC.

Transfer

2 On the state toolbar, click the transfer project icon Gl £ to start the transfer tool and
click [Transfer Settings].

=T Transfer Tool =1 E3
File {Fy Transfer (T} Settings {5) Help (H}

@ Eb IQH | Send Project Project Information = Select Project
Froject File Mame -
[Untitled. pr=]

[Dizplay Unit Model : AGP-3500T)

L

Receive Project

Comment

Compare Project

D ate
[2007 /06729 15:28]

¢
€8 &

Dizplay Unit
Infarmation D esighner
[GF _Lser]
a‘ ; CF Card Transfer operation password =
4| | Connection il _,l_l

Mermary Loader

¥

o
£ H
8

Transfer Infarmation ( QC' Transfer Seftings

— D evice
Send “Web site [USE]

%DD@%Q‘Q

5

Transfer Project
[Automatic]

Transfer systemn
[Awutarmatic]

Close |

4|

3 The [Transfer Settings] dialog box appears. Select the [Retain retentive variables] check box
in [Transfer Project] and click [OK (O)].

=T Transfer Settings E3

Tarnsfer Settings | Site Settings I

— Communication Port Settings r— Transfer Project

& LSk i Automati(p Fietain retentive ariables
 LAN Al

" Modem

 COM

r— Transfer Syzstem

& Automatic

" Forced

V' Transfer CF Files

¥ Transfer site data

ok I Cancel |

4 1In the Transfer Tool, click [Send Project] to start transferring to the GP.
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29.10 Logic Program Error Correction

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

B Display the [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 SystemA) (1 | q4px
Screensof Type  [all - =
SearchMethod  [Tile - 1 |-hain sTaAT
]
Fefine Seaich Search Lamp remains OM urtil the PowerDFF Button is pressed

R SR FowsON  Powerdif LEC'"D}

A I 1/}
3 Base Sereens 1= m
a - o001 [Uniitle Lamp
3 Window Screens
| Logic Scresns SodalniectionT ime
- r Sodaalve /l & | TON |
o 3 5 ) g
s £T

INIT (Urkide w3 2000 [FT

o is supplied to a cup while pressing the push bution
MAIN (Mana L

leeSupplButton  SetlceSupplyCup
\ y
I 1f

Supplice]

(el

[SereenList 7 x| i | 4bx
Soreensof Type  [Al - =
SeachMethod  [Tde =] [01] |-HiaIN START
Refine Search [ Gecl Lamp remains ON untl the PoweiOFF Button is pressed,

TRRX|Z&% PowsiON  Ponerdff LECWD}

| {71
| Base Screens = m
2 - . b it

I66 Window Screens

SodalnjectionTime
Farrva!

I3 Logic Scresns

|

EEWWJ@ I N S S S S . SO i S i
* Ifthe [Error Check] window is not displayed, from the [Display (V)] menu
point to [Work Space (W)] and click [Error Check Window (E].

* If showing and hiding of the [Error Check] window does not occur
automatically, click | on the top-right of the [Error Check] window.
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B Running Error Check

The following methods allow you to run an error check.

¢ Click 3% in the toolbar.

* Click E on the [Error Check] window.

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

® Error Correction
Refer to the displayed [Level], [Error Number], [Screen Location], 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. This will help you correct the error.

[ Soreen List 7 x| MAIN{Manufacture S ystem 4] ..1| 4bx
Screens of Type All & =
Search Method Title: < 1| HAIN START

W]
Refine Search Search Larnp remaing OM until the PowerDFF Button is pressed.
aaE X | L % PoweiON FowerDff
2 Iy I
5% Base Soieens -~ i L /1 O_
g - 001 {Uniitle Lamp
é;‘x “Window Screens
i«;} Logic Screens SodalnjectionTime
FiniT SodaValve TON

Error Check

n& W b} €3 Ewen if you save this dﬁ, you can't ransfer it to the m_ain uhit

Level | Emar Mumbe| ScreenLocation | Surmary

D1 Operand is undefined. Define the operand
' arning Mo Waming

I Enmor Check
(F1) Manual (2 [] (] FEND AFFBHC A4 FHOUT O FD Ladder.. 9 ShowH. CTDMeru  F1D Transt.. C12

* In [Preferenc.es], you can sel.ect the settings to display duplicate coil
warnings during error checking.
F517.7 [Preferences] Settings Guide M Error Check" (page 5-196)
* 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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29.11  Monitoring 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 via USB 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.

Fn517.7 [Preferences] Settings Guide B Monitor Step Common Settings" (page 5-
201)

29.11.1 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 L@ menior |. Monitor step begins.

* Ifyou click the monitor icon while editing a project, the [Project File Save]
dialog box appears.
Click [Yes (Y)] 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 (O)], fix
the error, and then start from step 2 again. If there are no errors, monitor
mode starts up.
Click [No (O)] 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

9 Project_fprx haz been updated and needs to be saved.
\,_‘_/ Continue?

T ) | Gancel |

* If a monitor password has been set up, enter the password.
~"29.13.4 To enhance security" (page 29-128)
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3 The lines in the logic program turn green to show the operational status of the logic program.
Check its operation.
To stop the logic program, select [Command (C)] from the [Controller (C)] menu and then
click [Stop (S)] or [Pause (P)]. (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)

Loy 25 ool ear Qg pev [ Cmend©@ V] rn@
CoB 5B a&|la@ e |

E G ajituo '::3 E:’j " — M Pause(P)
[watch List 7 x| MAIN[U 88 Enable Forces () &

T IA" J Farce Settings (R»

ype = Force Settings (R

WEVARTNTY L] Bxtemalio
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29.11.2 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.

NOTE * Please refer to the Settings Guide for details.
&~ 29.14.2 [Work Space] Settings Guide ® Watch List" (page 29-166)

1 On the [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 Symbol Yariable (R) O
] Cut (T) Ctrl+x
R Copy (C) Ctr+C
oy
i e i |
Wiatch List (W), -
Diicialase Samabal i iopizble Lict (= SodaljectionTime
SodaValve = = TOM
]} imz) Q]
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 a variable to the Watch List, drag the symbol variable to monitor

and drop it into the Watch List. You can register multiple symbol variables
collectively by selecting, dragging, and dropping them.

* 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 IBit Wariable j
Attrbute |4l |
Mame A| Type | Addiess | :
IceSupplyButtc Bit Variable

Lamp Bit Variable

LargeCupButto Bit YWariable

T

PRl Add to watch List

SetireSprrer BTt 5
SmallCupButto Bit Variable L
Sodatfalve Eit Variable L
Supplylce Bit Variable L
4] | i
Feature | Location | Screen |
MG PowerOff 2 MAIN

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

4 Transfer the project to the GP.

5 In GP-Pro EX, from the state toolbar, click the monitor icon L@ menior |. Monitor step begins.

& GP-Pro EX
Project (F) Edit(E) Wiew (¥) Common Settings (R} Logic (L) Controller (C) Screen(S) Help (H)
= System_ay d’“ Edit |33 QQ Preview | ECR Simulation |33/ g TN ))[!Mnmmr
o ety -4 A Foico <7
DoA|5R 0 R & @6 (& & @eax|¥[wm  T[lelgl g T ] % @ @ ||
H T @4k i o P |
\u/atch List R x MAIN[Untitled) (3 |
Type [an =
A% [1016 1 f-maIn START

[}
ddiess [Tene [Rad [Cunent Vel Lamp remains ON until the PowerOFF button is pressed
SmalCupButl Bit Variable - OFF
LatgeCupBut Bit Varisble - OFF

Py O PowerOff Lamp
MediumCupt: Bit Variable | - oFF . e 1)
SodaValve | Bit Varisble - OFF " OFF OFF oFF
Lamp Bit Variable | - OFF
Powerif OFF
Supplice o OFF
IoeSupplyBul Bit Variable -
Lamp
3= 1} SUB-01
T » «
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6 Monitor the current value of registered symbol variables in 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 (C)] or [Force OFF (O)].

“watch List
Tupe Jan =
L X [1016

ddress | Type | Fiadix Current Yalue
SmallCupButl Bit Y ariable | -

LargeCupBut Bit Y ariable | -
MediumCupB Bit Y ariable | -
Sodavalve | Bit'Variable | -
Lamp Bit Variable -
PowerDff

Supplylce
lceSupplyBul BitYariable | -

Force OFF Q)
Bemove Forees (B

Delete current value (D)
L

* When the [Type] is [Bit Variable], an operational check can be performed
by selecting [Force ON (C)] or [Force OFF (O)] from the [Controller]
menu after selecting the operand in Monitor Step, or from the menu
displayed by right-clicking the operand.

* When the [Type] is [Integer Variable], [Float Variable] or [Real Variable],
operational check can be performed by changing the current value by
selecting [Current Value Editing] from the [Controller] menu after
selecting the operand in Monitor Step, or from the menu displayed by
right-clicking the operand.

7 End online monitoring. Click the [Edit] icon d et on the State Toolbar. The [End
Monitor] dialog box appears. Click [Yes (Y)] to return to the editor.

|?"':: GP-Fro EX

p  Monitar step will end.
| Continue?

* When you specify [Force ON (C)] or [Force OFF (O)], the symbol variable
keeps its 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. If you do not want to discard the
registered contents, select [Read Project] to read the project file from GP
and return to the editor.
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29.11.3 Adjusting the Setting Values for the PID Instruction

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

* Please refer to the Settings Guide for details.
F7"29.14.2 [Work Space] Settings Guide ® PID Monitor" (page 29-162)

1 Run the online monitor.

5729.11.1 Online Monitoring Procedures" (page 29-79)

2 On the [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.

FID manitor
[ Target PID Variable | pid -
Item W alue
Targeted value[SP) a0
Tieback(TE] 20
Proportional constant 200
Integral calculus time 1.00zec
Differential calculus time 4.00zec

Processing invalidity range
Bias
Frequency in sampling

Prezent valueFV]

2
10

1200mz

Output value(CV]

Graph Settings | [ ejefz|

G sy |88 ad | colBY 5ol wa BR R
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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 . .

Variable None Displays PID variables selected.

Targeted Value Can be changed only when the

(SP) Operand S1 instruction operand is a variable.

Tieback (TB) Operand S3 Can be changed only when the
instruction operand is a variable.

Proportional Variable Format *##* KP

Constant Address Format U_ s KP Set value (x1000).

Integral Calculus | Variable Format % IT

Time Address Format U_ s [T Set value (x1000).

Differential Variable Format ###* DT

Calculus Time Address Format U_ s DT Set value (x1000).

Processing Variable Format *#:#% PA

Deadband Range | Address Format U %% PA

Variable Format **** BA

Bias Address Format U_ sk BA
Frequency in Variable Format *#** ST
Sampling Address Format U_ s 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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29.11.4 Editing monitored logic programs (Online Editing)

You can edit logic programs during online monitoring (Online Editing). You can edit the
following.
* Insert/Delete Rungs

* Insert/Delete Branching
* Insert/Delete Instructions
» Edit Operands

* Insert/Delete Labels

* Online Editing edits logic programs in the GP from a personal computer,

so edited content is not reflected in the project files (*.prx) in the computer.
After online editing, the following dialog box appears when the online
monitor is closed. If you want to reflect the edited contents to the project
file in the PC, click [Yes (Y)]. Otherwise, click [No (N)].

i GP-Pro EX

Online editing has been started.
- Any project edits will be saved on the dizplay unit only.
[Fet project?

Yes[v] | Mol |

» With Online Editing, 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 Editing, you can edit only a single rung at a time. Click [Edit Rung (E)] in the
[Logic (L)] menu to edit the selected rung. Click [OK (O)] to transfer the edited logic
program to the GP.

Click [Cancel] to cancel editing and go back to the online monitor.

# GP-Pro EX [_IC]
Project (F)  Edit (E) Wiew (¥} Common Settings (R) | Logic (L) Controller (C) Screen () Help (H)
S System = S Transfer
o, b e G n AN e
DoaaROR(amlés 0wl Dol REH D AD o &S a@|mwE,
= e B R
Eraiitunno > PH Insert Label (L) Ciri+L
[Sereen List x| EdtRuna (g ] q4bx
Screensof Type |4l - Delete Rung (D)
W
SeachMethod  [Tits =1
kL
Rsfine Search [Em— TR S TART
I | 2=:3ck | -
LEL a0y 4
5} Base Screens Swritch Stop Lamp
2 Window Screens (12) el oﬂf 9
5} Logic Screens
Finir e
INIT [Urtitled)
OFF
FuAN
HAIN [Untitlzd) 3 -MAIN END
o
@ 1m
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» Each time an online editing is performed, 1 is added to the system variable
(#L_EditCount) showing the number of edits. For details on system
variables, see "A.7 System Variables" (page A-93).
 If a password has been set for online editing, the [Release Protection]
dialog box is displayed before starting editing.
* To set the password, refer to "29.13.4 To enhance security" (page 29-128).

#* Release Protection - test.prx

Pazsword

|>|c*******

Protected. Pleaze enter pazzword.

oK I Cancel

@ Inserting/Deleting Rungs
A rung is inserted one down from the rung you selected. To insert, select a rung when the
online monitor is on, and click [Insert Rung (R)] under the [Logic (L)] menu.
To delete a rung, select the rung to be deleted and click [Delete Rung (D)] on the [Logic (L)]

menu.
& GP-Pro EX [_ O] ]
Project (F) Edlit (E) Wiew (¥} Common Settings (R} | Logic (L) Controller () Screen (S) Help (H)
[Fagy o oa|qgh e |22 Eﬁ- R T
SRl - EroRT S S
HT i oD% o aw o
[ Screen List 7 x| | EditRung () b x
Scrsens of Typs 2l - Delete Rung (D)
ut
SemchMethod  [Te =] e
Refine Search — TR T
efine Searct I— Search o
TARX|EH%
43 Base Screers Switch Stop Lo
\-rie_':&Wmdow Screens (12) T C!FE’ OI;IIZ OFF
4 Logic Soreens
[ INIT Lamp
Fp | N [Uniitle
L OFF
MAIN
HpHOT MAIN [Untitle 3 MAIN END
U @)
NOTE * Upon deleting a rung, 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 (L)] menu and click [OK (O)].
 Alternatively, you can insert/delete rungs from the [Delete Rung (D)] on
the [Logic (L)] menu or right-click the menu.
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@ Inserting/Deleting Branches
Select the point where you want to insert a branch and click [Insert Branch (B)] on the [Logic
(L)] menu.
To delete, click [Delete Rung (D)] on the [Logic (L)] menu.

i GP-Pro EX [ T5l]
Prafect (F) Edit (E) Wiew (¥) Common Settings (R) | Logic (L} Contrallsr (C) Sereen(S)  Help (H)
b i [l e PG vt v 0o, ool oreir [3>(Ea o
= Y insert Branch (8} Ctrl+B -
FEEIERIELICE - pox  Flelcl@at =@,
=N s RN T SR L
[ Sereen List x| 4%
Screens of Type Al "
SearchMethod  [Tile -  Mledteael]
H5 Cancel Edit (C)
Fieline Search Seaich
mRREX(|2HY Swich  Stp Lamp
i /i O
53 Bass Screens 2]
f} Window Screens Lamp
63 Logic Soreens
Pmr
INIT Untited Sl

* Alternatively, you can insert/delete branches from the [Delete Rung (D)]
on the [Logic (L)] menu or right-click the menu.

@ Inserting/Deleting Instructions

Select the point where you want to insert an instruction and click [Insert Instruction (I)] on
the [Logic (L)] menu.
To delete, click [Delete Rung (D)] on the [Logic (L)] menu.

# GP-Pro EX [_ o[ =]
Project (F)  Edit (E) Wiew (¥} Common Settings (R) | Logic (L) Controller (C) Screen () Help (H)

- o ol T T | g ]
2 @ e ML ol e o
Doflsnokeals] b e @ =wo,
HE @[k o P
[Sereen List 7 x| it
Screens of Type All hd Sl

SeachMethod  [Tits - 4 Transfer Logie (2

¥5 Cancel Edit (C)
Risfine Search FEmaa Searchl Switch Stop Lamp
= 2 )| 1/l

h%‘x|=§l i 1f 171 |

535 Base Screens Lamp

523 window Screens

551 i Grrmens

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

* Alternatively, you can insert/delete instructions from the [Delete Rung
(D)] on the [Logic (L)] 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 [Delete Rung (D)]
on the [Logic (L)] menu.

#* GP-Pro EX

[_[Olx]
Project (F) Edit (E) View (%) Common Settings (R} Logic (L) Controller (C) ScreeniS) Help (H)
= Systerm @ * o | L2 Transfer ]
‘é«"‘ AL _‘).)‘ Edit |))| Q Preview, |))‘ L] Sirnulation ‘)Jl e |.)) ‘l;zl hanitor
DedlsBa®iam £ |3 ch@ea x|y lelal 1 8 @
HFaHitwro2TY
[ Soreen List ] x| MAIN(Untitied) £ | 4%
Soreens of Type | Al 2
Search method Title = 1 |-MAIN START
Refine Search Search
=g .
LR LY ‘ = & Switch Stop Lamp
2 /|
|3 Base Screens 7
(4 Windaw Screens Lamp =l
%P Losics Small Cup Buaniiy
FINIT R |Large Cup Quantity
Hii O MIT (rest) pyMedium Cup Quartib
— 3 |-mam END
Frain
Saratties | T {test)

@ Inserting/Deleting Labels

A label is inserted one down from the rung you select. To insert, select a rung when online
monitor is on, and click [Insert Label (L)] on the [Logic (L)] menu.
To delete, select the label to be deleted, then click [Delete Rung (D)] on the [Logic (L)]

menu.
& GP-Pro EX [ O]
Project (F)  Edit (E) View (W) Common Settings (R} | Logic (L) Cantroller (0} Screen(S)  Help (H)
gy - System, . . | P Transter .
\Fay e ‘”“d Edit I”|E i”‘”l A et |”[‘[2.U MD”"”']
E = ‘@ & [= 100% : D B &
K| EEE B lE | E Insert Rung (B} Cir+R v 6l el T O Yo
By ey B B
EHTaHru oD ®E o el
[Sereen List x| Edit Rung (E) g X
Screensol Typs [al - e
i
SeachMethod  [Tte - e
R
Fifine Search Search
Fg)
TWERX (B Switch  Stop Lamp
2 I /]
&3 Base Screens a3 OFF OFF OFF
53 Window Screens Count
3 Logics Lap ol o
FwT OFF oFF |R
Hri o INIT et 10 e cvlo
[FMAIN 3 {-MAIN END
Heee] | MAIN Gtest) e8]

» Upon deleting a label, the [Transfer Logic] dialog box is displayed and the
modified logic program will be transferred to the GP. On the [Logic (L)]
menu you do not need to confirm the editing.
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29.12 Monitoring 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 on the GP unit without using a personal
computer.

The program is executed without stopping even during logic monitoring.

1 MalN START

[y

2 F Cr
i

a -MaIN END

Y}

Instr Addr

B EE

29.12.1 Starting and Ending the Logic Monitor
B Trigger Method

There are 3 ways to start the logic monitor.

+ Start up with Parts
Logic 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._LogicMonitor.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
#LSystem 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 for bit 0 is triggered.
And bit 1, which turned ON at the same time, turns OFF.

* Once the monitors have started up, it is easy to switch monitors. Bit 0 or bit
1 of the system variable (#L_LogicMonitor) 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 is started up when you start up the logic monitor.
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B End Method

There are four ways to end the logic monitor as follows.

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

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

» 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.

NOTE * Ifnot 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 the initial screen was not on, you will not be
able to end the logic monitor.

* When the logic monitor and address monitor end, #L._LogicMonitor is
Zero-cleared.
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29.12.2 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.

Tool
bar T

1 MaIN START

i

2k (_r

a3

3 |-mam en

Gl

Instr )| Addr

B EE

The logic monitor has the following features.

Feature Details

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

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.

Scroll

Touch the displayed instruction to zoom the monitor
Zoom display.
&~ " m Zoom Monitor" (page 29-94)

Display the logic names being monitored. The names to be
Logic Name Display E displayed are [INIT], [MAIN], [ERRH], and [SUB-01]-
[SUB-32].

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

Step

Switch the toolbar show/hide at the bottom of the screen.
Page 1 Instr Addr [

EXIT

Tool T00|

Exit End the monitor.

Continued
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Feature Details

Switch the logic between RUN and STOP. Click to display
the screen below. Use the buttons to run and stop the logic.

RUN/STOP m
E ‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘
e}
3
l_
Address Switch to the address monitor.
Monitor 5~ m Address Monitor" (page 29-95)
Ladder Switch to the instruction list.
Instructions 5~ " m Ladder Instructions" (page 29-97)

Search the variables and instructions specified in the
Search Search instruction list.
5~ " m Search" (page 29-98)
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B Zoom Monitor

Zoom and monitor an instruction. The zoomed in monitor allows you to check the
operational status and the instruction operand.

Tool
bar

The Zoom Monitor has the following features.

Feature

Details

Tool T00|

Switch the toolbar show/hide at the bottom of the screen.
Page 1 Search .

EXIT

Click M or [ to switch Page 1 with Page 2.

Exit

End the monitor.

RUN/STOP m

Switch the logic between RUN and STOP. Click to display
the screen below. Touch [RUN] to run or [STOP] to stop
the logic.

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

Switch to the logic monitor.
&~ " m Logic monitor" (page 29-92)

DEC/HEX

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 the list.
Up/Down: Scroll per page.
4 | Right/Left: Jump to the top/last page.

Scroll

Switch the toolbar show/hide at the bottom of the screen.
Page 1 Search &
Toolb Tool

Page 2 EXIT

Click M or [ to switch Page 1 with Page 2.

Exit End the monitor.
Switch the logic between RUN and STOP. Click to display
the screen below. Touch [RUN] to run or [STOP] to stop
the logic.

RUN/STOP

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

Switch the display of the current operand value between

DEC/HEX decimal/hexadecimal.

Address Switch to the address search.

Search Address &~ m Address Search" (page 29-96)
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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

Switch the toolbar show/hide at the bottom of the screen.
Toolbar ¢

Page 2

Click M or [ to switch Page 1 with Page 2.

Exit End the monitor.

Logic ] Switch to the logic monitor.
Logic F Logic monitor" (page 29-92)
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B Ladder Instructions

Provides a list of instructions. Select the category to display all the lists and then select the
relevant list.

Instruction List
Bit Instr.

Pulse Basic
Program Flow
Basic Math

Tine er | V|

The instruction list has the following features.

Feature Details

Switch the toolbar show/hide at the bottom of the screen.
Page 1 Search e
Toolb TOOl

Page 2

Click M or [ to switch Page 1 with Page 2.

Exit End the monitor.

. . Switch to the logic monitor.
Logic Logic e . o
B Logic monitor" (page 29-92)
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B Search

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

MAIN START

MAIN 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
Search

Use a variable and instruction as the search keys. Select the key variable in
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 search is
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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29.13 Convenient features to create/edit logic

29.13.1 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, a logic screen (for example, MAIN) and a drawing screen (for example,
Base 1) are open in the editing area tile vertically.

 To display two screens vertically, on the [View (V)] menu, point to
[Editing Area (B)], and then click [Tile Vertically], or click '@ .

* 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 a logic screen to a
drawing screen or from a drawing screen to a logic screen is not allowed.

IMPORTANT I If you drag and drop from another project, the allocated symbol variables
may overlap. When 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.

& 29,10 Logic Program Error Correction" (page 29-77)
& 299 Transferring Logic Programs" (page 29-75)

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

B Assigning 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 the
part allocated. Release the mouse where the pointer changes from & to ' .

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

—MAIN START
)

k L ‘ &
|7

MAIN END

o

a3y
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2 Select the symbol variable.

—MAIN START
)

2 Start  Bit Address |>4©_
w et ]

3 -MAIN END
a3y

» Symbol variables that can be allocated differ depending on parts.
Fre Drag and Drop Parts" (page 29-111)
* 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 assign symbol
variables.

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

1 MAIN START
Jay
Start
2 L 11 O
ar
_—" |_
3 -MAIN END
4
NOTE * You can allocate symbol variables in the [Address] window.

Erm Operand Settings Using Drag and Drop" (page 29-60)
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B Assigning 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 the part allocated. When the feature list is displayed, point to the feature to which
you want allocated. Where (8 changes to '5.» , release the left mouse button.

MAIN{Manufacturing System &) |

|§ Baze 1{Display 13 |

1 -MAIN START
()]
Start
-
2 H g
D]
Fur
li
3 -MAIN END
a4

» Symbol variables you can be allocated differ depending on instructions.
&~ & Instructions that use Drag and Drop" (page 29-105)

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

displayed.

* If you release the left button on the mouse before the rung is reverse-
displayed, the symbol variable allocation is canceled.
» Where the pointer is displayed with (), you cannot assign symbol

variables.

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

ParisID

SL_ooon =

Switch Feature | Switch Common | Lamp Feature | Color | Latel |

¥ Switch Feature

biultfunstion List

word
Bisuich  Word

Select Shape

I™ Mo Shape

Delete
Copy and Add

I Get Operation Log

mmmmm

Sriteh Feature | Switch Commen | Lamp Feature | Color | Label |

¥ Swich Feature

Delete
Copy and dd

I Get Dpeation Lag

Help (H) OK10) Cancel Help(H) Cancel
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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. Release the mouse where the pointer changes from & to .

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

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

Start Fun | H‘
| | o= |-

Stop  Bit Address Insert MO

L}
D]
Fun —Cancel Insert PT

Insert NT
Inzert OUT
3 -MAIN END Insert OUTH
a2 Insert SET
Insert RST

* Instructions that can be inserted differ depending on the parts.
Fre Drag and Drop Parts" (page 29-111)
* 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 The instruction to which the symbol variable of the part is allocated is inserted.

—MAIN START
)

Stard Stop
|

i Sy S
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 the instruction in the Logic. Drag the instruction to where you want to place it on the
drawing screen. Where & changes to '5.- , release the left mouse button.

L]
Start  Stop Fiur
2l —/—1Ox
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

* Parts that can be placed differ depending on the instruction.

& ¢ Instructions that use Drag and Drop" (page 29-105)

* 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.

lve

201

plied to & cup while pressing the pu

3

3
HP SodalnjectionTime. ) #
HP SodalnjectionTime. TI  *
SodalnjectionTime.R. *

iyButton  SetlceSupplyCup
| ] |
I L
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3 The part is placed with the symbol variable of the instruction. Change the size and Color as

necessary.

]

* If [Copy Symbol Variable to 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.
s
[

&

" @ Logic Common" (page 5-197)
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B Drag and Drop Ladder Instructions and Parts

@ Instructions that use Drag and Drop

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.

IMPORTANT I Do not place real-type variables or instructions that have real variables as
parts in operands. It will not display properly.

Drag & Drop Instructions and Operands

Parts that can be allocated or

. Number of Symbol Variable parts to which a new symbol
Instructions .
Operands Type variable can be placed
Bit Address  Bit Switch
NO, NG, PT, NT ! 51 Bit Variable
OUT, OUTN, SET, | DI Bit Address * Lamp
2 RST, PTO, NTO Bit Variable
§ JMP, JSR 1
§ RET, EXIT
% FOR 1 Sl Word Addrfass  Data Display
2 Integer Variable
M INEXT
PBC 2 S1 - :
D1 |Bit Variable * Lamp
PBR 1 S1
Word Address * Word Switch
S1 Integer Variable * Data Display
Float Variable
é Real Variable (Yqu cannot select .the Word
B switch for float variables and real
= Word Address variables)
g ADD, SUB, MUL, ; gy |Integer Variable
g DIV Float Variable
"é Real Variable
2 Word Address
© DI Integer Variable
Float Variable
Real Variable

Continued
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Drag & Drop Instructions and Operands

Instructions

Number of
Operands

Symbol Variable
Type

Parts that can be allocated or
parts to which a new symbol
variable can be placed

MOD

S1

Word Address

Integer Variable

3 S2

Word Address

Integer Variable

D1

Word Address

Integer Variable

* Word Switch
* Data Display

JADD, JSUB

S1

Time Variable (HR

3 S2

Time Variable (HR

D1

Time Variable (HR

[Variable: Integer Variable]

* Word Switch
* Data Display

AND, OR, XOR

S1

Word Address

Integer Variable

3 S2

Word Address

Integer Variable

D1

Word Address

Integer Variable

NOT

S1

Word Address

Integer Variable

D1

Word Address

Integer Variable

* Word Switch
* Data Display

MOV

Operation Instructions

S1

Word Address

Integer Variable

D1

Word Address

Integer Variable

* Word Switch
* Data Display

BLMV

S1

Bit Address (Array)

Integer Variable
(Array)

Float Variable
(Array)

Real Variable
(Array)

3 S2

Integer Variable

Dl

Bit Address (Array)

Integer Variable
(Array)

Float Variable
(Array)

Real Variable
(Array)

» Word Switch
* Data Display

(You cannot select S1 or D1.)

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated or

. Number of Symbol Variable parts to which a new symbol
Instructions .
Operands Type variable can be placed
Word Address * Word Switch
S1 Integer Variable * Data Display
Float Variable |
Real Variable (You cannot select D1.)
S2  |Integer Variable
FLMV 3 Integer Variable
(Array)
2] .
g D1 Float Variable
B> (Array)
g Real Variable
2 (Array)
g DI Word Address * Word Switch
g XCH 5 Integer Variable * Data Display
S D2 Word Address
Integer Variable
Word Address * Word Switch
S1 - :
ROL. ROR. RCL Integer Variable * Data Display
’ ’ ’ Word Add
RCR, SHL, SHR, 3] s ¢ or - r,ess 1
SAL, SAR nteger Variable
DI Word Address
Integer Variable
Word Address * Word Switch
S1 Integer Variable * Data Display
Float Variable lect q
EQ, GT, GE, LT, LE Real Variable (You cannot select the Wor
- |NE ’ ’ 2 switch for float variables and real
g Word Address variables.)
= 2 Integer Variable
% Float Variable
A= Real Variable
]
S Time Variable (HR L .
g JEQ, JGT, JGE, JLT, S1 MIN .SEC) EV%r]labée.SIn.teggr Variable]
S|JLE, JNE 2 Time Variable (HR ord Swite
o ’ S2 ) * Data Display
.MIN .SEC)
Date Variable (.YR N .
NEQ. NGT, NGE, S1 MO DAY) [Variable: In.teger Variable]
NLT. NLE. NNE 2 ] * Word Switch
> ) S Date Variable (YR |, Data Display
.MO .DAY)
Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated or

. Number of Symbol Variable parts to which a new symbol
Instructions .
Operands Type variable can be placed

Timer Variable (ET [Variable: In'teger Variable]
PT) * Word Switch

TON, TOF, TP, 1 | Variable ' * Data Display

TONA, TOFA . . [Variable: Bit Variable]
Timer Variable (Q |, Bit Switch
TT.R)

* Lamp

Counter Instructions | Timer Instructions

Counter Variable

[Variable: Integer Variable]
* Word Switch

(PV.CV) * Data Display
CTU, CTD, CTUD I | Variable . [Variable: Bit Variable]
Counter Variable (.Q |, Bit Switch
.QD .QU .UP .R) « Lamp
S1 Word Address * Word Switch
BCD, BINENCO, 5 Integer Variable * Data Display
DECO DI Word Address
Integer Variable
2 Word Address ¢ Word Switch
3= S1 Integer Variable * Data Display
é Float Variable
‘é‘ Real Variable (You cannot select the Word
; RAD, DEG, SCL 2 switch for float variables and real
5 Word Address variables.)
g DI Integer Variable
© Float Variable
Real Variable
I2F, I2R, F2I, F2R, g | ype
R2I, 2
R2F, H2S, S2H D1 |Type
Continued
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Drag & Drop Instructions and Operands

Instructions

Number of
Operands

Symbol Variable
Type

Parts that can be allocated or
parts to which a new symbol
variable can be placed

SUM, AVE 3

S1

Integer Variable
(Array)

Float Variable
(Array)

Real Variable
(Array)

S2

Integer Variable

D1

Integer Variable

Float Variable

Real Variable

* Word Switch
* Data Display

(You cannot select S1.)

SQRT 2

S1

Float Variable

Real Variable

D1

Float Variable

Real Variable

 Data Display

BCNT 2

S1

Integer Variable
(Array)

Float Variable
(Array)

Real Variable
(Array)

Function Instruction

D1

Integer Variable
(Array)

Float Variable
(Array)

Real Variable
(Array)

Variable

PID Variable (.KP
.TR .-TD .PA .BA
.ST)

[Variable: Integer Variable]
* Word Switch
 Data Display

PID Variable (.Q
.UO .TO .PF .IF)

[Variable: Bit Variable]
* Bit Switch
* Lamp

PID 5

S1

Word Address

Integer Variable

S2

Word Address

Integer Variable

S3

Word Address

Integer Variable

D1

Word Address

Integer Variable

* Word Switch
* Data Display

Continued

GP-Pro EX Reference Manual

29-109




Convenient features to create/edit logic

Drag & Drop Instructions and Operands

Parts that can be allocated or

) Number of Symbol Variable parts to which a new symbol
Instructions ]
Operands Type variable can be placed

_§ Sl Float Variable * Data Display

g Real Variable

Z/|SIN, COS, TAN, Float Variable

= |ASIN, ACOS, ATAN, | 2

§|COT, EXP, LN, LG10 DI

B Real Variable

g

a8

= . . [Variable: Integer Variable]
Z |JIRD, JSET 1 | DI TI\I/II?;\S‘ESI)’IC (HR 1. Word Switch

g : : * Data Display

E . [Variable: Integer Variable]
= [NRD, NSET 1 | DbI Il)v‘}‘tg %‘Xgle (YR 1. Word Switch

~ ' |  Data Display
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@ Drag and Drop Parts

The following are operands for which you can allocate 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 that can be assigned symbol
variables and instructions you can insert

Parts \SIZ:::;L Type Instructions Operand
Bit Switch Bit Address NO, NC, PT, NT, OUT, OUTN,
Bit Variable SET, RST, PTO, NTO
Word Address They are
Word Switch Integer MOV, ADD, SUB, MUL, DIV, |allocated to
: EQ, GT, GE, LT, LE, NE S1 of the
) Variable . .
Switch/Lamp mstruction.
Screen Change
Special Switch
Selector Switch
Lamp Bit Address NO, NC, PT, NT, OUT, OUTN,
Bit Variable SET, RST, PTO, NTO
Kggefddress MOV, ADD, SUB, MUL, DIV,  |They are
Data Display . EQ, GT, GE, LT, LE, NE allocated to
g Variable
(Input Permit) S1 of the
Float Variable illl"iil\?, %%{Agéﬁiﬁ’f&?)s’ instruction.
Word Address |-
. Text Display Integer
Data Display Variable -
Date/Time
Display
Statistical Data
Display
Show Limit
Value
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29.13.2 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.

* The logic capacity is calculated as the sum of the logic and the comments
in the logic. Variable capacity is the sum of the variable and the symbol
variable comments.

B Checking Memory Usage

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

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

,;g"'_‘: Project Information

File Infarmation Screq
g::éas‘:ltglt Eonfigure b emany |
SRAM Information — Logic Capacity [Steps]
Destination | 65 / 15000
( Logic Memory
—Wariable Capacity
I 15 /4 6000
D etails |
—Mumber of Addreszes Used in Logic
[] 7/ 256
D etails |
Comment kemary
’7 Mumber of Rung Comments 2 [ ‘
oK@ | Cancel |
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3 From [Variable Capacity], click [Details] to check the current number, assignable number,
and the current sum for each symbol variable.

,;g"'_‘: VYariable Capacity

Wariable Capacity | Retentive Variables | Yolatile Yariables |

Bit ariables 0 items | 0/ 8000
Bit Wariable Inputs 0 items | 0/ 256
Bit Wariable Outputs 0 items | 0/ 256
Integer Variables 0 items | 0/ 8000
Integer Variable Inputs 0 items | 0/ 64
Integer Variable Dutputs 0 items | 0/ 64
Float ariables 0 items | o/ 128
Fieal Variables 0 items | o/ 128
Timer Y ariables 0 items | o/ 5z
Counter Variables 0 items | o/ 5z
Date Variables 0 items | 0/ E4
Time Variables 0 items | 0/ E4
PID Variables 0 items | 0n/8
Tatal 0 itemns
* You can choose to display [Retentive Variable]/[Volatile Variable] by
clicking the tab.

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.

&* Number of Addresses Used in Logic

Bit

0 items

Integer 0 tems [ 0 /286
System Variable 7 items [T] 7 /64
Tatal 7 items 7/ 256

* The [Number of Addresses Used in Logic] is the number of external
addresses of [PLC1]*#**and internal addresses of [USER]. Please note
that the number of addresses that can be used in a logic program is limited.
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B Configure Memory

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

IMPORTANT I 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.

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

2 Sets the upper limit for the symbol variable comment memory, ranging from 0 to 15.
If you select [Expand Logic Program Area], the upper limit of the number of steps is changed
from 15000 to 60000. (The upper limit of the screen data will be decreased by 1MB.)

#* Configure Memory

[ Logic Capacity

16000 Steps

[~ Ewpand Logic Program Area

I 55  comments
55 comments+ 10 comments ¥ 1 = g blocks

"Hung Comment Capacity

Selecting the Expand Logic Program Area check box causes the masimum
rumber of logic steps to become BO0000 steps, and the screen data upper limit ko
become 7 MB

QK () I Cancel
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B Symbol Variable Number Restriction

When using device addresses in logic programs, the following number restrictions will apply.

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

Bit Address (Bit

Variable) 64 bytes 512 256

Word Address (Integer

Variable) 1024 bytes 256 256

System Variable 256 bytes 64 64

Total Number Available 1000 256

¢ Check the number restriction for the device addresses on the GP-Pro EX.

B Logic Program and GP Memory Limits

Items

Number Restriction on the
GP-Pro EX

GP Memory Restriction

Number of Programs

INIT 1 MAIN 1 SUB 32
Total 34 60K Steps

Number of Program

Rungs 5000 Rungs 96 KB
Number of Instructions
150
per Rung
N
umber of Label Fixed Name
Characters
None
Number of Labels per
. 99
Project
Number of Devices 28000 Devices 64 KB
Number of NT/PT Unlimited (depends on the
. None
Instructions number of programs)
Number of Constants Unlimited (depends on the None
number of programs)
Number of Compulsory Unlimited (depends on the
None
Changes number of programs)
Array Size 4096 None

Continued
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Items

Number Restriction on the
GP-Pro EX

GP Memory Restriction

Number of Variables

9000 Symbol Variables

6000 Variables 1 MB
Variable Name 32 characters
Number of Symbol
Variable Comments 210 (Default value)
Number of Characters for 16 KB 14 KB
Symbol Variable 32 characters
Comments
N f R

umber of Rung 55 comments (initial value)
Comments
cn . R 16 KB 14 KB
aracters in Rung 128 characters

Comments
Number of Program

34
Comments

8 KB

Characters in Program
Comments

32 characters

Number of Nests

50

Stack: 16 (32)

GP-Pro EX Reference Manual

29-116




Convenient features to create/edit logic

29.13.3 Adjusting Logic 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

The logic 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
This is the initial state of the logic program execution engine. After the logic program
execution engine has been initialized, the logic state changes to "loading."

* Loading
The logic 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 is initialized.

+ Stop
The logic is in the paused state. Upon receiving a command ([Logic Reset], [Run],
[Execute 1st Scan], [Continue], or [Pause]), the state will change accordingly.
The [Logic Reset] command starts "loading". Symbol variables are initialized. When it is
a retentive variable and the power is off or the GP logic is reset, the most recent data is
maintained. However, if the logic is reset with the online monitor (mode that runs a
program in the logic on the GP-Pro EX) or #L__Command, the variable is initialized with
the initial value for logic features in 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 I/O, runs the initialized logic program, and then writes the I/O.

* Running
The logic program execution engine is running. The engine reads the I/O, runs the logic
program, writes the I/0, and updates the system variables (#L._AvglogicTime,
#L._AvgScanTime, and so on).
The [Logic Reset] command starts "loading".
The [Stop] command stops the logic.
The [Pause] command pauses the logic.

* Pause
The logic program execution engine is paused. To prevent the I/O watchdog time-out, I/O
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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4 Run Mode
The scan runs as follows.

Fixed Scan Time/
CPU Scan Percentage

Yes

Run Logic Program

END Processing
(System Variable Updates, and so on)

Edit Scan Time

|«

End Scan

* Scan Time Adjustment
The scan time is adjusted every 64 scans. The scan times for the fixed scan time mode and
CPU scan percentage mode are as follows.

+ Fixed Scan Time Mode
Scan Time =
(#L_AvgLogicTime * 100) / 50 (Models that can use logic GP-33*:* Series: Models
except 30:

* CPU Scan Percentage Mode
Scan Time = (#L_AvgLogicTime * 100) / #L._PercentScan

* For the details of #._AvglogicTime, #L._PercentScan, refer to the
following.
W System Variables" (page A-93)

» Scan Time Error
The following error is found in the logic scan time.

Model Error
GP3000 Series 10%

* Communicating via Ethernet or MPI may affect the scan time.
For more information, see "29.15 Restrictions" (page 29-170).
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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 I/O Inputs m‘) [~MAIN START
[} Start  Stap Pun
g 2 | 1 O
i: ar L
o Rurn
'gv - Run Logic Program —
-
3 AN END
a3
0]
£ .
= - Write I/O Outputs
c
- ) 25N
n A
Display Feature
[}
E - Screen Display y
o NN
£
[%)]
% 50+
[&]
e
D; - Touch Panel Processing
o
Qo
L
[m)
- Communication Processing
\ 4 h 4
NOTE » Updating the device/PLC 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 " M Address Refresh" (page 29-125).

5" ¢ Fixed Scan" (page 29-121)

& ¢ CPU Percentage Scan" (page 29-123)
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@ Fixed Scan
This mode maintains the specified scan time.
It allows you to process a logic program in a certain 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 o L MATN START

Start  Stop Fun
]

it O

1
B
- Run Logic Program LRun
li

3 |-MAIM END

Logic Time
(Processing time depends on
the user program)

- Write I/O Outputs

Display Feature

Scan Time
(User sets the time)
<

- Screen Display

- Touch Panel Processing

Display Processing Time

- Communication Processing

(Time that remains after subtracting
logic scan time)

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

For example, if 50 ms is specified for the fixed scan time, and the logic executing time is 20
ms: Display Processing Time = 50 ms — 20 ms = 30 ms
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As the logic 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.

IMPORTANT /I The minimum scan tir_ne setting is 10 ms. _
* For the scan setting, input 10 ms or larger by 1 ms increments.
* When the logic time and the constant scan time values are set up with constant
values, the scan time is automatically adjusted to twice the logic time.

Model

Scan Time
Automatically
Adjusted

Scan Time Automatically
Adjusted Example

GP-3200 Series
GP-3300 Series
LT3000 Series

Logic time exceeds
50% of the defined
constant scan

» Constant scan (defined value):
50 ms

* Logic time: 30 ms

Scan time is adjusted to 60 ms.

GP-3400 Series
GP-3500 Series
GP-3600 Series
GP-3700 Series

Logic time exceeds
30% of the defined
constant scan

» Constant scan (defined value):
50 ms

* Logic time: 20 ms

Scan time is adjusted to 40 ms.

NOTE + Adjust the setting time based on the #L._AvgScanTime value after testing
the operation on the GP.
E a7 System Variables" (page A-93)

GP-Pro EX Reference Manual

29-122




Convenient features to create/edit logic

@ CPU Percentage Scan

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.

Logic Feature
- Read /O Inputs 1 |- mam START
w
)
)
o £
= E Start Stop Fun
HoE N N A =
. % Iy - Run Logic Program LR“
) o 2 "
N - —_—
2R 2
SR 5
=< = 3 |-MaM END
o g < am
Q .
E E § - Write I/O Outputs
S Y
[ A = L
g 2= A
n g El E % Display Feature
2}
§ § qé i g o - Screen Display
2ol F 22X
E8| o &E83
; e g o
Z = 8o~
[ )
® 5 E
Q &'S g P -— -
g o2%
& E2 8 - Touch Panel Processing
L =28 20,
& 5§
i 3=
@ 5 3=
o &3 o .
7] - Communication Processing

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 time is
20 ms:
Scan Time = (20 / 40) * 100 = 50 ms
Display Processing Time = 50 ms — 20 ms = 30 ms

As the logic 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 results in improved display update speed on the GP while
slowing down the processing cycle of the logic programs.

IMPORTANT ¥ $pecify the scan time value for the CPU scan percentage by 1 ms
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.
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@ Setup Procedure

NOTE * Please refer to the Settings Guide for details.
F 5176 [System Settings] Setting Guide 4 Logic" (page 5-174)

1 In the [System Settings], click [Display Unit].

Dizplay

Display Uit

Logic Programs
ideo/Movie

Font

Peripheral Settings
Peripheral List

Device/PLC
Printer
Input E quipment
Script
140 Diriver
ETP Server
tMadem

Yideo Module/D%] Lnit

2dlEI CIQ 5o Co[Eg 5.

* Ifthe [System Settings] tab is not displayed in the workspace, on the [View
(V)] menu, point to [Workspace (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 a value for the setting.

Dizplay Unit

DisDIavI Dperation | Mofe Etem Areal Extended Settinusl Remate Viewer

System Settings
& Fived Scan Time lmg ms
" CPU Scan Percentage lm_%a %
WDT[watchdog Timer) Settings ISDD ﬁg s
2>Extended
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B Address Refresh
€ Summary

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.

USR Add .
LS Addrese SH#INTERNAL]LS010000)

Pseudo Address
(Logic Address)

Screen Display and Touch
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Z,

Feature

Logic Program

Communication:
Buffer

Address Refresh

1
1
1
1
1
1
1
1
1
1
1
1
1
Communication :
1
1
1
1
1
1
1
1
1
1
1
1
1

Update by fixed scan time or CPU
scan percentage.

between the pseudo addresses (logic
address) and the connection devices.

1
1
1
1
1
1
1
1
1
:
: Address Refresh is an update cycle
1
1
1
1
1
1
1
1
1
1
1
1

External Equipment

Operations ' _ _ _ _ _________ )
Communication
Process «—

i GP Internal Processing
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@ Setup Procedure
You can choose the address refresh update from fast, medium or slow.

IMPORTANT I Update interval is not a fixed value as it is affected by the user system. The
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.

NOTE * Please refer to the Settings Guide for details.
F5.17.6 [System Settings] Setting Guide 4 Logic" (page 5-174)

1 In the [System Settings], click [Display].

Dizplay

Display Uit

Logic Programs
ideo/Movie

Font

Peripheral Settings
Peripheral List
Device/PLC
Printer
Input E quipment
Script
140 Diriver

FTP Server
Modem

Yideo Module/D%] Lnit

LN E PR EIEE

« Ifthe [System Settings] tab is not displayed in the workspace, on the [View
(V)] menu, point to [Workspace (W)], and then click [System Settings (S)].

2 Click the [Logic] tab and in [System Settings], click [>>Extended].

Dizplay Unit

DisDIavI DDerationI tade valem Areal Extended Settinusl Remate Viewerl

Spstem Settings

& Fived Scan Time I‘ID 3: g ms

" CPU Scan Percentage ISD 3: _‘g 4

WDT[watchdog Timer) Settings RO0 =
»rExtended
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3 In [Address Refresh], select the speed.

Address Refresh

<<{Basic

tedium 'I

’—Logic
D =4 THavd Le
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29.13.4 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 (P)] or click ®s on the toolbar.

[ Common Settings (R}
| gj Alarm (a)
| nj Sampling ()
Recipe (R 3
| Security (G |‘5ﬁ Security Password () |
@ Operation Log Settings (&) O Security Level Lisk (L)
| Time Schedule (F) @ Interlock Settings (T
L il Saund (H)
% Text Table (53
| @ Global D-Script (L)
. g Extended Script (E)

| Change Backlight Color (B)

2 The password setting screen will open. Select the [Enable Security Function] check box, and
type the password at the level of use.

Set Pazsword

—¥ Enable Security Function
Esport

[ AddUser D = Delete

Lewvel Password

™ Set Security Level For Each Feature
e e~
Offline Mode

Logic konitar

Online Logic Editing
Fead GP-Viewer Data
wirite GP-Viewer Data
e Wieb Sepver Content:

|

Eooooo

-

Extended

+ Set a password up to eight single-byte characters long.
* Select the [Add User ID] check box to add the User ID to the Password. As

with the password, User IDs can be up to eight single-byte characters long.
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3 Select [Set up Functions at Each Security Level] and set the level of [Online Logic Editing].

[ [V Set Security Level For Each Feature ]
Item |Level |Disable|;
Offline Mode 0
L Logichdonitar 0
( Orline Logic Ediing = 1
[Feag Gr v Ieme O T
‘wirite GP-Viewer Data 0 O
‘iew ‘Web Server Cantent 0 hd
Extended
NOTE * The security level of Online Logic Monitor always needs to be equal to or

greater than that of the Logic Monitor. To set security for both of these, be
sure to set the level of Online Logic Monitor first.

4 Set the level of the [Logic Monitor].

[V Set Security Level For Each Feature
Item | Level | Disable |;
| Qffline: bode il

C Logic Monitor 1 :jl
LR e 3 e 1

I
Read GP-Viewer Data 0
‘wirite GP-Viewer Data 0 O
“igw Web Server Content: ]

Extended

NOTE * You can configure advanced security feature settings. Please refer to the
Settings Guide for details.
F~"22.10.1 Common (Security Settings) Settings Guide" (page 22-40)
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29.13.5 Using Reference Features to Search Logic Programs

In [Properties], you can search for rungs and instructions in logic programs and display the
details in [Properties] by selecting rungs and instructions in logic programs. You can edit
symbol variables in [Properties].

NOTE * Please refer to the Settings Guide for details.
F7517.5 [Work Space] Settings Guide B Screen List" (page 5-134)

B [Properties] Display
1 In [Logic], open the logic screen you want to display.

2 Select [View (V)], [Work Space (W)], and click [Properties (P)].
The total numbers of rungs and steps are displayed.

Froperties

Logics [MAIN =1
Runegs 10
Stepz il
Lable List

Label Name |F{ung comments
1 - MAIN START

4 - LABEL-001

10 - MAIN END

= 'ﬂ
alf AL

Attribute MName |Value

Title Manufacturing Systemf

Bl 5y M ad | Oo [[BY S @ Pro

* In[Logic], you can select the logic program.

Logics I MAIN - l

Fures IMIT
Steps SUE-0T
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B Properties Search

» In [Label List], all the logic program labels are displayed. Select a label to move the
cursor to the selected logic program label.

MAIN{Manufacturing System#) .;\]| 0
Al Logics |MP.IN
Fures 10
1 -MAIN START Steps -
()]
Lable List
comments
Switch_1 1 - MaIN START
2| LABEL-001
a ' » 10 - MAIN END
LimitSwitch 1 Switch 1 a1
3 :’;E O— Attribute Name | Value
(3]
— Title Manufacturing System#
A0-LABEL-O01
{113
PowerOn PowerOff Lamp
5 { } /| O
2
Lamp
| amn i =
« | j_l G Sys | Ad @ o B s @F

* Click [Rung Number] and enter a number to move the cursor to that rung.

MAIN{Manufacturing Systemf) u3|

& | Logics I MAIN -]

Fures 10
1 -MAIN START Steps kil
()]
Lable List
Label Mame |F{ung comments
. 1 - MAIN START
Switch 1
- 4 - LABEL-001
2— ¢ LABEL-001
0 ! >> 10 - MAIN END
LimitSwitch 1 Switch 1 a1
3 :,-"E O— Attribute Mame [Value
(3] ¥ Logic
1. Title Manufacturing System#
=L
4 -LABEL-00
kM [ Rune Mumia j]!
Lamp remains OM until the PowerOFF button iz prezzed
PowerOn PowerOff Lamp
o I
{12
Lamp
| amn i 5
4| | _,I_I §8y3|ﬁ ad | @ Co |[Bg Ser @ Pro
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B Display and Edit the Logic Program Information in Program Windows

* Select a rung in the logic program to display [Rung Number] and [Comment] for the

selected rung.

You can directly edit the comment by clicking [Comment].

= ﬂ
e A

Attribute Mame | Yalue

* Logic
Title
* Rung

A Manufacturer Spstem

Rung Hu™&

it remaing to turn the lights on.

Linefesd: Alt + Enter

LimitSwitch 1 Switch 1] &% o 1
(63) :’;E O_ Attribute Mame | Value
Title Manufacturing System#
4 | LABEL-001 ¥ Fune
113 Furg Muml &
Comment
Lamp remains OM until the PowerOFF button iz prezzed
PowerOn PowerOff Lamp
sb— | I O
(12
Lamp
l—

Select an instruction or operand in the logic program to display [Instruction Name],
[Value and Address], [Type], and the detailed settings. Click any of these to edit the

settings.
|
LimitSwitch_1 Switch 1 |
3 1/} (O _||[Attribute Name [Value
(3]
Title Manufacturing System#
4 |-LaBEL-001 e
an Furg Muml & } ;
T T e et
Lamp remainz OM until the PowerOFF button iz pressed. ¥ Ladder Instructions
Ihstruction MO
PowerOn PowerOff Lamp * Operands1
5 { [ 1/} (O Yalue/dd PawerOn
a2 Type Bit Variable
¥ Detail Settings
Larmp Addrezs
Array 5i 0
Retentiv Vaolatile
Commer Press the power button to s

* If 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 Rung and Variable Comments

NOTE * For how to display the Comment List, refer to the following.
F729.7.4 [Comment List] Window" (page 29-69)

*  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.

|Gomment List 3 x‘ MAIN {Manufacturing System A} | £ Symbol | 4k X
Target lem IRLWE ;I =
A X E 1 -MAIN START
r " 1 0
i, Lamp remaing OM until the PowerOFF button iz pressed
ON until the Pox
PowerOn PowerOff Lamp
2| b/ oS
a1
Lamp
SodaljectionTime
SodaWalve TOM
3 I (ms! Q]
a3 2000 |PT ET
Ice iz supplied to a cup while pressing the push button
IeeSupplyButton SetlceSupplyCup Supplylce
11 It oz
e
SmallCupButtan [T
|
I
26 4000 |51 | SodalhjectionTime PT
SmallCuplluant it;
4l 5 p v
Uil syst | Addr | Com | B Scre Com |— =l

*  When [Target Item] is [Variable] or [System Variable], double-click the cell in the
[Screen: Rung/Address] column. This displays the [Address] window and selects the
relevant symbol variable or system variable.

Target em [Variable =l € Device Address & Symbol Variable
AX T Tupe &I -
Cereen N Address iommem Abtributer Al B
PawerOn
Sodniesntine B

Name | Type | Address |

#L_UnlatchGlec System Varisb
# Version  System Varisb
#1 WotchdoeTi System Varish
IeeSupplyButic Bit Variable
Lamp Bit Variable
LargeCupButto Bit Variable
LareeCupGuan Counter Variat
MediumGupBul Bit Variable
MediumGupGiu Gounter Variat
FonerOff Bt Variable
FomerOn Bit Variable
SetlceSupplyCr Bit Variable
SmallGupButto Bit Varisble
SmallCupQuan Counter Wariak

SodalnjectionT| Timer Variske] |
Sodatalwe Bit Variable J
S

Supplyls  Bit Veriable
il

Feature | Location | Soreen |
MOV 4000 Sod & MAIN
TON Sodalnjec 3 MAIN
NC Sodalnjzcti 6 MAIN

4] | »

55 Syst [ Addr [ Oom | Scre & Gom T 5yt [ Addr [ Com |[B Scre [ Conm |
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Select the lower part of the [Address] window to select the target variable on the logic
screen.

SetleeSupplyCr Bit Yariable B J
SmallCupButta Bit Variable IeeSupplyButton  SetlceSupplyGup Supplylce
SmallCupCiuan Counter Wariak I

4 § L
SodalhjectionT| Timer Variable am
SodaWalve Eit “ariable
Supplylce Bit Wariable -
3

I 1F
: I i i | | GmallCupButtan MC
! 1 5 ] L
[ MO 4000 Sod & MATH J (o5 LA 000 |51
L Rl ) ) 1ed TR
NC Sodalnjecti 6 MAIN

=]

SodalhjectionTime PT

SmallCupQuantity

CTU
G syst B Addr | E) com |[EF Scre | Com | | Q i
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29.13.6 Using Previously Created Logic Programs

You can register a previously created part of a logic 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 parts in

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 a part of a rung as a logic part.

1 Select the range of rungs that you want to register as the part.

Lamp

Y i » suem
@29

SodalnjectionTime
Sodavialve TON
—t (ns) Q

—

IeSupplyButton  SetlseSupplyCup Supplyls
L | L
f i |

@0

SmallCupBution MOV
|

SmallCupQuantity
cTU

|
@) 4000 |s1 o1 SudalmemnnTmer

q
R
1lpv oy

2 From the [Logic (L)] menu, point to [Parts (M)], and click [Save Selected Rungs (R)]. The

[Rung Part Registration] dialog box appears.
3 Enter the [Parts Name] and [Comment] and click [Register].

,;_}‘_‘: Rung Part Registration

MaAIN: Register rungs 7 to 8 az a Rung Part.

Fart Mame lceSupply

Comment ;I

[
Fiegister I Cancel |

J
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@ Registering Subroutine Parts
Registering a subroutine program as a logic part.

1 Display a subroutine program you want to register as a logic part.

2 From the [Logic (L)] menu, point to [Parts (M)], and click [Register Subroutine (S)]. The
[Subroutine Part Registration] dialog box appears.

3 Enter the [Parts Name] and [Comment] and click [Register].

,;g"'_‘: Subroutine Part Registration

SIUB-01 Register as a Subrouting Part.

Fart Mame IIceS upply[zub-routine]

Comment | ;I

H

| Fiegister I I Cancel |

B Calling Logic Parts

You can call a registered 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.

onerOn any
N f | O
a2
Lamp

ol » sen

SodalnjectionTime

SodaValve TON
I | (ms) Q)
J 2000 [PT ET)

8 |=MAIN END
34y

2 From the [Logic (L)] menu, point to [Parts (M)], and click [Load (P)]. The [Load Part] dialog
box will display.
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3 Select [Rung Parts] and choose the rungs parts to be inserted from [Parts Name] and click

[Load].
,?“'_‘: it Parts
" Subroutine Parts

Parts Mame Commert

-]

Pre=Fix of Symbol- I
Wariable Mame

l Load I ! Cancel |

* You can avoid overlapping the symbol variable names by inputting text in
[Pre-Fix of Symbol-Variable Name].
If a logic program is loaded when the symbol variables are overlapped, the
variable type may be changed.
Is that 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]:
After Insertion of the
Rung Parts .
Logic Program
Symbol . . .
y . Switchl ALineSwitchl
Variable Name
4 The rung part is inserted.
P i » suen &
@4y
SodalhjectionTime
; ‘Snda\f:a\ve m
lceSupp‘Iy‘Elunnn SetlceS:Jp;p\yCup Supplyloe
- N It
Sma\ICIuplElutton Mo
(d19) L 4000 |51 01| SodalnhjectionTime.PT
SmaliCupGluantity
TU
L=l
R
1 [PV G|
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|

& Add Subroutine Parts

1 From the [Logic (L)] menu, point to [Parts (M)], and click [Load (P)]. The [Load Part] dialog
box will display.

2 Select [Subroutine Parts] and the [Parts Name]. Select [Subroutine Parts], then select [Parts
Names], [Subroutine Name], then click [Load].

&% Readaut Parts

" Rung Parts I + Subroutine Parts '

Parts Mame Commert

Pre=Fix of Symbol- I
Wariable Mame

Subrouting Mame [ |SUEI—02 ;IJ

[| Load I] Cancel |

3 The subroutine screen with the selected subroutine name will be added.

[Soreen List 7 x| MAIN(Manutact. ) SUB-02(Untitied | b %
Sorsens of Type  [all =

Search method |T\t|g j (1;) |-SUB-02 START

Refine Search I ﬂ"

@ R x | E SmallZup.R

34 Base Screens . (12)

MiddleCup.R
a - oom (Untitled) iddl=Cup.

:e} ‘Window Screens

:e} Logics

LareeCup.R

Finir
B ([ INIT (Unditled)
£ T[HG 3 |-SUB-02 RETURN
A

—"LEHG MAIN (Manutacturing Systemé)

SUE-01 (Untitled)

Bl
z ,—E;‘L T
2

“TEI[D SUB-02 Wintitlec)
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B Editing Logic Parts

You can edit and delete part names and comments for registered logic parts.

1 From the [Logic (L)] menu, point to [Parts (M)], and click [Parts Management (M)]. The
[Parts Management] dialog box appears.

2 Select [Edit Part Name/Comment] to edit rung parts, and select [Subroutine Parts] to edit
subroutine parts.

3 From [Parts List], click [Rung Parts] if you want to edit rung parts, or click [Subroutine
Parts] if you want to edit subroutine parts, and select [Parts Name].

* You can also display [Parts Name] by clicking [+].

4 To edit [Parts Name] or [Comment], click [Edit] to modify the text in [Parts Name] or

[Comment].
Edit Part Mame/Cormment | Import/E xport |
r—Parts List
E| HETEUF;:;TCE Fart Mamef |Suppylce
. Subrautine Parts
Comment Common Logic for Each Line ;I
[
I IT I Delete |
Cloze |
To delete parts, click [Delete (D)]. When the following dialog box appears, click [Yes (Y)].

2 Selected object will be deleted.
" / Continue?

Yes 01 | BT o

5 Click [Close] to close the [Parts Management] dialog box.
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B Logic Parts Import/Export

You can import and export registered logic parts together into a single file (.Ipf). This enables
you to use the same logic parts in GP-Pro EX on other computers.

NOTE ¢ Unreadable addresses cannot be used as device addresses. For unreadable
addresses, refer to the "GP-Pro EX Device Connection Manual".

@ Export Procedures

1 From the [Logic (L)] menu, point to [Parts (M)], and click [Parts Management (M)]. The
[Parts Management] dialog box appears.

2 Click the [Import/Export] tab.

3 From [Parts List], click [Rung Parts] if you want to export rung parts, or click [Subroutine
Parts] if you want to export subroutine parts, and select [Parts Name].

* You can also display [Parts Name] by clicking [+].

4 Click [Add>>]. Parts are added to [Parts to Export].

Edit Part Marme/Comment  Import/Expart |

Parts Partsto Exoart

- Fung Parts
B- Subrautine Partz
‘- SupplylcelSub-routing)

Supplylce(Sub-routing]

Add All >

Import | Deletel Export |
"Supplylce[Sub-routing]" Comment

Cloze |

 To export multiple parts, repeat the steps 3 and 4.
* To export all parts, click [Add All>>].

* Parts can also be added to [Parts to Export] by double-clicking the [Parts
Name] in the [Parts List].

5 Click [Export]. Parts in the [Export Summary] will be exported.
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6 Specify the save location for the logic parts batch file (.Ipf), enter a name, and click [Save].

Open ﬂ!!i
Look, in: Il'f) Database j - =5 EB-
|)backup
(4
Desktop
[File name: IpartsD1| j I Open I ]
Files of type: | Logic Parts File [~1pf) | Cancel |
F

7 Click [Close] to close the [Parts Management] dialog box.

@ Import Procedures
Copy the exported logic parts batch file (.Ipf) on the computer used beforehand.

1 From the [Logic (L)] menu, point to [Parts (M)], and click [Parts Management (M)]. The
[Parts Management] dialog box appears.

2 Click the [Import/Export] tab.

3 Click [Import].

#* Parts Management [x]
Edit Part Name/Comment  Import/Export |
Farts Parts to Export
Fung Parts
“ Subroutine Parts
Add 5 |
Add &l > |
Import | [elete | Export |
Comment
=
I

Cloze |
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|

4 Specify a logic parts batch file (.Ipf) to be imported, and click [Open].
Open 21
Laak ir: I@ My Dacuments j Ll £F B

Iy Music

L

My Computer

File name: IpartsD‘I pf j Open I
Files of type: ILogic Parts File [*.Ipf] j Cancel
F
5 Logic parts will be imported.
#* Parts Management [ %]
Edit Part Mame/Comment ~ Import/Expart |
Farts Parts to Export
- Rung Parts
[ Subroutine Parts
Add 5 |
Add Al |
Import | [elete | Export |
Comment
=
[
Cloze |
NOTE * If there are parts with the same names to be imported, a message will appear.

Check the parts name, and click [OK (O)].

6 Click [Close] to close the [Parts Management] dialog box.
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29.13.7 Deleting all unused symbol variables

From registered symbol variables, all unused symbol variables can be deleted at once.

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

| Address Ix |

% Device Addess ' Symbol Varisble

Type IEltAddress j
Address  [[PLCT}<00000 =
® 01234567 89ABCDEF

00000 DDDDDDDDDDDDDDDDH
0000 DNNNEENNNNNEEEEE
00 DENNEESNENNEEEEEE
03 DNNNNEENNNNNEEEEE
004 DNENNEENNENNNEEEEE
s DNNNEENNNNENEEEEE
00050 DENNNEENNENNENEEEEE
00070 NENNEEENENNEEEEE
o DNNNEENNNNNEEEEE
0030 NENNEENNENNEEEEE
) DENNEESNENNNEEEEE
00030 DNENNNEENNNNNENEEEE
0oc0 NENNEENNENEEEEEE
ot DNNNEENNNNENEEEEE
000ED DDDDDDDDDDDDDDDDj‘

Feature | Location ‘ Screen |
I _ﬁ Address \F Corrnan | Screen Li |ﬁ System 5 |
NOTE * 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

appecar.
| Address 2 x|| & MAIN[Manufacture SystemA) £ | 4k %
" Device Addresd @ Symbal Variable =
1 -HalN START
Type Ji =l ol
Altibute IA" j Lamp remains OM until the PowerOFF Button is pressed.
[a PowerOMN PowerDff Lamp
| | ) sl
[ !nm A!Hr ~ 2 1t Ih C}_
Used Bit Wariable o i
Unused lceSupplyButton  Bit Yariable Larp
=11 =] W B iion bl
Supplylce Bit ariable
SmallCupButton Bit Yariable o
SmallCupQuantity  Counter Variable -
S - = 3 L_mam enp

Q3

Feature | Location | Screen
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3 Click [Delete All].

The following Symbol Yariables are unused
and will be deleted.

pply Cup | Bitvariables
lce Supply Buttan

Bit variahles

Delete Al I Cancel |
[: 4

* Deletes all unused variables. You cannot specify which variables to delete

or not delete.

4 All unused symbol variables were deleted.

|Address a x| MAIN[Manufacture SystemA) £ a4k X
" Device &ddrezs ™ Symbol Variable =
1 |-HAIN START

Type J =l )
Attribube IA" j Lamp remaing OM until the PowerdFF Button is pressed.

@ Power0M Powerif Lamp

Name | Tupe o hddress o 2  f {/]

T -] = 1

Used »[ Sodavalve Bit *ariable ]
5 5 Lamp

SeticeSupplyCup  Bit Variable

Supplylce Bit VW ariable

SmalCupButton Bit Wariable o
SmallCupuantity  Counter Variable -

=5 = , 3 L_man enD

Feature | Location | Screen | a8
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29.13.8 Toolbar Customization
When programming, you may want to put frequently used instruction icons on the toolbar.

B Setup Procedure

1 On the [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 | %]
Eneral onfigure toolbar layout
" Parts
Errar Check :
Screen Edit Style ¥ Show Parts preview
Logic Comman Customize
Ladder
5 Toolbar Setings_|
Soript oolbar Settings
Text Table

Monitor Step Commor
Ladder
IL

oK@ | Cancel |

3 Select [Object Toolbar], and 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>> | [ blank - |
SET << Remove
RST Separator
Move Up
I ove Dovn
Default |
Qg (0] I Cancel
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4 1In [Item], select the icon and click [Add] to move the selected icon to [Toolbar].

\".;-': Toolbar Settings [x]
Obiject Toolbar
Categomy

Item Toolbar

(L_wn J
SET << Remave
RST Separator

Move Up
FMioye Dawn

Default I
Ok [0] Cancel
.fj: Toolbar Settings

Obiject Toolbar

Ladder Instructions =
Category

|
L= Toolbar

[ e | fivo -
R5T <« Remove H NC
Separatar o OuT

— [P TON
5 TOF
Move Up
CTD
Five Dovn :
D efavl I

0K (0] Cancel |

5 Click [OK (0)] to close the [Toolbar Settings] dialog box, then click [OK (O)] to close the
[Preferences] dialog box.
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B Ladder Instructions Icon List

Icons for each instruction are shown below.

¢ For details on the instructions, refer to the relevant instructions.
@DChapter 31 Instructions (page 31-1)

Category Feature Instruction |lcon

Normally Open NO it
Normally Closed NC it
Out ouT O

Bit Basics
Negative Out OUTN -
Set SET &
Reset RST &
Positive Transition PT 41+

Pulse Basic
Negative Transition NT 44k

Basic Jump JMP
Instructions Jump to Subroutine JSR

Return RET
Repeated Process (Start) | FOR o
Repeated Process (End) | NEXT Hett

Program Control
Inverse INV &
Exit EXIT it
Power Bar Control PBC L)
Power Bar Reset PBR 2
Logic Wait Instruction LWA M

Continued
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Category Feature Instruction |Icon
Add ADD +
Subtract SUB -
Multiplication MUL X
Operation Division DIV ’
Instruction
Modulation MOD F
Increment INC 17
Decrement DEC 3
Time Addition JADD D
Time Operation
Time Subtraction JSUB o
Logical AND AND it
Logical Logical OR OR 35
Operation Logical XOR XOR =5
Operation Logical NOT NOT B
Instructions Move (Copy) MOV ot
Block Move (Block Copy) | BLMV i
Transfer
Fill Move (Fill Copy) FLMV o]
Exchange XCH i
Shift Left SHL &
Shift Right SHR =
Shift
Arithmetic Shift Left SAL e
Arithmetic Shift Right SAR ey
Rotate Left ROL g
Rotate Right ROR 2]
Rotation Rotate Left with Carry RCL ey
Over
R Right with =
otate Right with Carry RCR )
Over
Continued
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Category Feature Instruction |Icon
Compare (=) EQ =
Compare (>) GT >
Arithmetic Compare (>=) GE =
Compare Compare (<) LT <
Compare (<=) LE <=
Compare (<>) NE -
Time Compare (=) JEQ S
Time Compare (>) JGT i
Compa.re Time Compare Time Compare (>=) JGE 5=
Instructions Time Compare (<) JLT e
Time Compare (<=) JLE €=
Time Compare (<>) JNE ey
Date Compare (=) NEQ =
Date Compare (>) NGT o
Date Compare (>=) NGE 3=
Date Compare
Date Compare (<) NLT e
Date Compare (<=) NLE =
Date Compare (<>) NNE =
On Delay Timer TON g3
Off Delay Timer TOF T
;:rs:zctions — Pulse Timer TP =
Duration On Delay Timer | TONA T
Duration Off Delay Timer | TOFA )
Up Counter CTU -
EZ:Ir:t(:(atirons — Down Counter CTD iy
Up/Down Counter CTUD -
Continued
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Category Feature Instruction |Icon
BCD Convert BCD &
BIN Convert BIN 3
Encode ENCO e
Data Convert Decode DECO &
Convert to Radian RAD x
Convert Degree DEG o
Scale SCL B
Convert 1t
. Convert Integer to Float I12F ¥
Instructions
Convert Integer to Real I2R 4
Convert Float to Integer F2l H
Convert Float to Real F2R A
Type Convert
Convert Real to Integer R2I x
Convert Real to Float R2F o
Convert to Seconds H2S -
Convert Seconds to Time | S2H w
Sum SUM b
Average AVE aja
Calculati
a cu.atlon Square Root SQRT S
Functions
Bit Count BCNT g
PID PID it
Sine SIN A
Cosine COS A
Functi
une IO,n Tangent TAN o
Instructions Trigonometric
gon Arc Sine ASIN £
Functions
Arc Cosine ACOS A
Arc Tangent ATAN by
Cotangent coT o
Exponential EXP 24
Miscellaneous .
Functions Logarithm - =
Log Base 10 LG10 Lo
Continued

GP-Pro EX Reference Manual 29-150



Convenient features to create/edit logic

Category Feature Instruction |Icon
Read Time JRD tyn
Time Read/Write
Set Time JSET &
R/W Instruction
Read Date NRD i
Date Read/Write
Set Date NSET b5
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29.13.9

Collectively Editing Symbol Variables

You can import and export a list 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.

|E] File Edit View Inset Fomat Tools Data Window Help -1 ]
N EE R = <. B zuE=E=|l-2
g ~] =l
A [ B T ¢ T ol TETFT & [ H [ 1T T 30 =
GP-Pra Ex Tl
Header . __tFile Type Symbolvariable
Information 3_File Version 1 i
T
| 5 [MName Index Type Interal/External Address Keep Comment
| 6 PowerOn Bitvariahle Press the power button to start
| SetlceSupplyCup Bit\/ariable
Symbo' i\:eSupplyBunnn Bit\ariahle
Variable | 9 |LargeCupButton Bitariable
Information | 10 MediumCupButton Bit\ariable
| 11 |SrallCupButton Bit'ariable
| 12 |PowerOff Eit'variable
EEN) 0
[14]@ 1
15 @ 2
|6 |@ 3
17 1
| 18 |Supplylce Bit\/ariable
| 19 Sodavalve Bitv/ariahle
| 20 Larnp Bit'ariable
21 |SodalnjectionTime Timervariable 1 Set time to keep the soda valve
| 22 |LargeCupQuantity Counterariable
| 23 |MediumCupQuantity Countervariable
| 24 SmallCupQuantity Countervariable
| 25 EmergencyStap BitAddress PLCY X00100.0
25
Ed
|23
] L
[4] 4[> [MManufacturing_System_& / [4] JJ
Ready [ [ [ U | A

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 : The file version is saved. (Please do not edit.)

* When creating new symbol variables in a CSV file, use the above formats,

including the header information.

Symbol Variable Information (Required)

This is information on the symbol variables.

Name : This saves the symbol variable names. To specify the array, use the "@"
character for the array size starting from the next row.

NOTE * For naming restrictions, refer to the following.

AL | Registering Symbol Variables" (page 29-11)
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: When specifying the array, use sequential values starting from zero as the

used.

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

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

&~ m Arrays and Array Sizes" (page 29-15)

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

* When [Register Variable] is specified as [Address Format], use Bit

Addresses or Word Addresses only.
* For details on types, refer to the following.
&~ m Variable Type" (page 29-13)

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

Category Text Text Remarks
LS Area HINTERNAL You can use it only with direct
access.
Internal User Area #INTERNAL
Address
Memory Link AMEMLINK You can use it only with
System Area memory link.
External Address PLC1-4 You can use it only with direct
access.
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* When [Register Variable] is specified as [Address Format], use Bit
Addresses or Word Addresses only.
 For details on addresses, refer to the following.
5729.3.1 Usable Addresses" (page 29-8)

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.
F~"29.3.1 Usable Addresses" (page 29-8)

Retentive : Input the retentive/volatile settings.
Settings Value
Retentive 1
Volatile 0
NOTE * 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 29-16)

Comment : Input the comment.
NOTE * For details on comments, refer to the following.

& 297 Input Comments" (page 29-63)
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@ Export Procedures
1 In the [Edit Symbol Variables] window, click [Utility] and then click [Export].
MAlNUntitied) B Symbol E4| 4k x
Edit Symbol Yariables TKili
Hame [ Tvpe |Array | Gount | Address | Retentiv| Gamment Import I
1 SmallCupButton Bit Wariable O
2 SmallCGupGuantity Ciounter Wariable O
3 LareeCupButton Bit Wariable O O
4 LargeCuptuantity Ciounter Wariable O
] MediumCupButton Bit Wariable O O
i} MediumCupQuantity Ciounter Wariable O
7 SodavValve Bit Wariable O O
a SodalhjectionTime Timer Wariable Set time to keep the
a Lamp Bit Wariable O O
10 | EmergencyStop Bit Address [PLG11400100
11 PowerOff Bit Wariable & O
12 | PowerOn Bit Wariable O O Prezs the power button
13 | Supplylce Bit Wariable O O
14 | SetlceSupplyGup Bit Wariable O O
15 | IzeSupplyButton Bit Wariable O O
*
NOTE * You cannot import/export system variables.

2 Specify the location to save the CSV file, enter the file name, and then click [Save].

Save ir: I@ Database j - &5 Ef-

File name: IManufacturing spstem & j I Save I

Save as type: IESV File [*.cav) j Cancel

7
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@ Import Procedures

1 In the [Edit Symbol Variables] window, click [Utility] and then click [Import].
* For CSV files exported from GP-Pro EX, select [GP-Pro EX Format].
» For CSV files exported from the other application software, select [Other Formats].

MAIN{Untitled! (3 £ Symbol m| qbx
Edit Symbol Variables {1l
{
Mame | Tvpe frray | Count Address Refentiv| Comment
* Expart

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

Save As
Savein: Ia Database j - r:_nF -

File hamme: IManufacturing ayatem A j

IESV File [F.cav) - I Cancel

Save as type:

+ Ifyou selected the CSV file exported from GP-Pro EX, proceed to step 4.
» Ifyou selected the CSV file exported from the other application software, proceed to step 3.
3 The [Import Data Link] dialog box appears. Edit the data as necessary and click [OK (O)].

NOTE * For details on the [Import Data Link] dialog box, refer to the following.
F729.14.3 [Import Data Link] Dialog Box Settings Guide" (page 29-168)
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Device/PLC IﬂMEMLINK 'l D ata Start Row Number I‘I 3: g
| Type Address Comment -
1| GP-Fro EX
2| File Type Symboly ariable
3| File Wersion 1 0
1
5| Mame Index Type Intemal/Externz Address Keep
B | SmalCupButton Bitariable
7| SmallCuptiuanti Counter ariable
8| LargeCupButtor Bitariable
9| LargeCuplluant Counter ariable
10| MediumCupButt Bitariable
11 | MediumCupQus Counter ariable b
12 | PowerOff Bifiariable
13| PowerOn Bifiariable

4

ol

Bit &ddress

—Specify Type Format

Jsooy

Wword Address IINT

Cancel |

oK () I

4 Import will be completed after error checking. If an error message is displayed, check the

contents of the message and then click [OK (O)].

IMPORTANT I If the CSV file is not in the appropriate format as shown below, an error
message will be displayed and import cannot be completed.

CSV files exported from GP-Pro EX

» 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.

CSV files exported from the other application software

« If [Name], [Address] and [Type] are not specified

« If the number of columns exceeds the upper limit (255)
« If the number of rows exceeds the upper limit (65535)
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* Ifthere is an error only in some rows in the imported data, the following
[Import Error] dialog box appears, and only the rows free of errors are
imported. Check the details of the error, and click [Close (C)].

Output Log |

Row Calurnn | Emor |
Irvealid Mame

* Error "Exceeded maximum characters”. Only minimized rungs will display

* Ifyou click [Output Log], the contents of the [Import Error] dialog box can
be output as a file in CSV format.
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29.14 Settings Guide

29.14.1 [Logic Programs] Setting Guide

NOTE * You can define the logic scan time settings in the System Settings [Display
Unit]'s [Logic] tab.
F 5176 [System Settings] Setting Guide 4 Logic" (page 5-174)

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.
Register Variable Select [ Variable Format] or [Address Format] to register an address.

Click [Retentive Settings] to display the [Retentive Settings] dialog box.
The retentive/volatile points can be specified for symbol variables in
[Variable Format]. The retentive/volatile ranges can be specified for
symbol variables in [Address Format].

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.

Retentive Settings 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 area will be kept, and the addresses
within the clear area will not be kept.

Please note that all the variables allocated to I/O (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).

Continued

GP-Pro EX Reference Manual 29-159



Settings Guide

Setting

Description

Retentive Settings

Initialization Settings of Number of Retentive/Volatile

. Reset For Address
Symbol Variable Retentive Volatile Format
Bit Variable 4000 points 4000 points M_
Integer Variable 4000 points 4000 points D_
Float Variable 64 points 64 points F_
Real Variable 64 points 64 points R_
Timer Variable 256 points 256 points T_
Counter Variable 256 points 256 points C_
Time Variable 32 points 32 points J
Date Variable 32 points 32 points N_
PID Variable 8 points 0 points uU_
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29.14.2

[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 Prezz the power butt]
Set time to keep the

SodalhjectionTime

4 I I }I
Bus(gEa@clEs Bo@ rl
Setting Description
Target ltem Select [Variable], [System Variable], or [Rung] to display the comments.
w Edit £| | You can edit comments in [Variable] and [Rung].
§ Delete x| | You can delete comments in [Variable] and [Rung].
c When you click the icon, the [Address Input] dialog box appears only in
2 [Address Format], selected in [Register Variable]. You can specify
S | Add - .
o addresses and add logic addresses.
O F Logic Address Display" (page 29-20)

Screen: Rung/Address

The symbol variable name is displayed in [Variable]. The system
variable name is 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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H PID Monitor

In Monitor Step, for PID instructions used on the Logic screen, you can check the operation
of PID values. You can also change each parameter.

FID manitor

Target PID Variable  |pid =l
Item Walue

Targeted value[SP) 100

Tieback(TE] 5

Proportional constant 2000

Integral calculus time
Differential calculus time

Processing invalidity range a0
Bias 20
Frequency in sampling 3000ms

Prezent valueFV] —_—

Range: 1000-65535 ‘

Graph Settings | ez |

G sy B8 ad | col[BY 5orlfEwa BR R

Setting Description

Target PID Variable Select the PID variable that you want to monitor.

List of PID . . . .

Adjustments You can input values and adjust the PID while referring to the graph.

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 dialog box
appears.

,f_‘: Graph Settings
Hi limit | =3
Low limit o =g
Display width ]50 3: ﬂ Seconds
Cancel i

Displayed Items

Select the check box to display [Preset Value], [Set Point], [Current
Value], [Output Invalidity Range], or [Output Range].

Graph Display

Specity [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

Items

Value

Set Point (SP)

Specify the target value. Enter values for the minimum and maximum
output. The range for input depends on the PID instruction output
settings. For details, refer to the PID instructions.

& Chapter 31 Instructions (page 31-1)

Tieback (TB)

Specify a value for output during power off. The range for input depends
on the PID instruction output settings. For details, refer to the PID
instructions.

& Chapter 31 Instructions (page 31-1)

Proportional
Constant

Specify the proportion for comparison control. A larger value means that
the set point will be reached sooner. A smaller value means the set point
will be approached more gradually, resulting in reduced overshooting.
The setting range is from 0.01 to 100.00. For details about proportional
constants, see the next page.

Fr e Proportional Operation (P)" (page 29-164)

Integral
Calculus Time

Specify the intervals between integral calculations. The setup range is
from 0.00 to 3000.00 seconds. For details about integral calculus time,
see the following.

Fr e Integral Operation (1)" (page 29-164)

Differential
Calculus Time

Specify the intervals between differential calculations. The setup range is
from 0.00 to 3000.00 seconds. For details about differential calculus
time, see the following.

& " & Derivative Operation (D)" (page 29-165)

Specifies the range in which the PID operation does not run. The

Processing deviation in the settings range is "0", and the processing deadband range
Deadband . - . .
Range is based on from the Set Point. The settings range from 0 to (maximum

output value —minimum output value) / 2.

The value specified here is added to the output value for operation. The
Bias settings range from the minimum output value to the maximum output

value.

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
Frequency 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 set point and current value). The formula for the relation between deviation (E)
and operation volume (CV) is as follows.
CV =KPE (KP is the proportional gain.)
When the deviation is fixed, the proportional action is as follows.

]
Deviation
E
A4
Time
Operation . .
Volume Proport_lonal Action
KP - E Operation Volume
\4
Time

The operation volume changes within the range of 0 to 4095 (initial value). As KP increases,
the operation volume proportionate to the deviation increases and the correcting action is
strengthened. This proportional action causes offset (residual deviation).

@ Integral Operation ()
Continuously change the operation volume (output value) to eliminate any deviation
(deviation between the set point and current value). Doing so can eliminate the offset from
the proportional action.
Once deviation is caused in the integral action, the operation volume of the action changes to
the operation volume of the proportional action. The time required for the change is called
the "integral calculus time." The time is indicated as TI. A smaller TI results in a stronger
integral action.
If the deviation is fixed, the integral action is as follows.

Deviation [
E
A A
Time
/ntegral Action Operation Volume
+Proportional Action
ntegral Action Operation Volume
Operation A Proportional Action
Volume i
KP-E Operation Volume
\d
—Tl— Time

Use integral action as "PI 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 Operation (D)

Add the operation volume (output value) proportionate to any deviation (deviation between
the set point 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. The time required for the change is
called the "differential calculus time" and is indicated as TD.

A larger TD results in stronger derivative action.

If the deviation is fixed, the derivative action is as follows.

Deviation
/}
E
|
Time
Operation Proportional Action Operation Vol
v roportional Action Operation Volume
KP - E
\4
<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 is useful for debugging purposes because you can edit values of symbol variables in the

list.
Type [l =l
! 1016
Address Type Fiadix Cuires
=l pid FID Yariable - -
kP Integer Yar DEC 0
TR Integer War DEC 0
TD Integer War DEC 0
P& Integer Yar DEC 1]
B& Integer War DEC 0
ST Integer War DEC 0
o] Bit Variable - QN
o BitYariable - OFF
TO Bit Variable - OFF
FF Bit Variable - OFF
IF BitYariable - OFF
lceSupplyButt| Bit Yariable | - aM
LargeCupButt Bit Yariable | - aM
PowerQff Bit ariable | - aM
PowerOn Bit ariable | - aM
SetlceSupplyl| Bit Yariable | - OFF
SmallCupButte| Bit Yariable | - aM
SodaValve | BitYarable | - aM
AAA Integer Yar DEC 0
BEE Integer Yar DEC 0
GoG Integer Yar DEC 0
DooD Integer Yar DEC 0
Fieference indication:»
B Sy [ 4| Co B 5o BRI wat]|
Setting Description
Select the type of symbol variable or system variable registered in the
[Watch List] window.
Type For how to register, refer to the following.
&~ "29.11.2 Monitor/Change the Current Value of Symbol Variables" (page
29-81)
Edit , In Monitor Step, you can edit the display format and value of
g = | registered symbol variables.
~ In Monitor Step, you can remove symbol variables from the watch
c | Delete X .
S list.
g Decimal 10 | In Monitor Step, changes the display to decimal format.
Q . s . .
O | Hexadecimal 16 | In Monitor Step, changes the display to hexadecimal format.
Address The variable name added to the watch list will be displayed.
Type The variable type added to the watch list window will be displayed.
Display Format The variable format added to the watch list will be displayed.

Continued
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Setting

Description

Current Value

In Monitor Step, the current value added to the watch list will be
displayed.

If the type is [Bit Variable], right-click and then click [ON], [OFF],
[Force ON (C)], or [Force OFF (O)].

If the type is [Integer Variable], [Float Variable], or [Real Variable],
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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29.14.3 [Import Data Link] Dialog Box Settings Guide

En

Displayed when importing a CSV file exported from the other application
software.

@ Import Procedures” (page 29-156)

.;_Sf: Import Data Link

Device/FLT I#MEMUNK ~ | Data Start Row Humber IW 33 g

- | Tupe Address Comment N
1| GP-Pro Ex
2| File Type Symbaol/ariable
3| File Yersion 1 0
4
5| Name Index Type Internal/Externe Address Keep
6| SmallCupButton Bitv/ariable
7| SmallCupQuanti Counter/ ariable
8| LargeCupButtor Bitv/ariable
9| LargeCupQuant Counter ariable
10| MediumCupButt Bitvariable
11| MediumCupQus Countery ariable by
12| Powveerff Eitv/ariable
13| Powern Eitv/ariable i
] | _>|_I
—Specify Type Farmat
Eit Address IEDDu
Word Address IINT
QK (@] I Cancel
Setting Description
Device/PLC Specify a device/PLC of the address set for the imported symbol variable.
Data Start Row Specify the row number of the data to be imported. The row before the
Number specified row number will not be imported.

Import Data List

Lists the details of imported files.
Select an item name from [Name], [Type], [Address] and [Comment]
as import settings for each column.

IMPORTANT

» [Name], [Type] and [Address] must be specified. Otherwise, import
cannot be completed.

* Item names cannot be duplicated. Please note that if you select the item
name that has already been specified for another item, the name of that
item will be changed.

Bit Address

You can import a specific address as a bit address from [Import Data List].
If you enter the text in [Type] in the Import Data List, all the relevant
addresses are imported as bit addresses.

If the field is left blank, the address will not be imported as a bit address.
For example,

if "BitVariable" is specified in the above screen, "Lamp", "Power Off
Button", etc., are imported as a bit address.

* You can enter text up to 64 characters. The alphanumeric characters are
case-sensitive.

Continued
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Setting Description

You can import a specific address as a word address from [Import Data
List].

If you enter the text in [Type] in the Import Data List, all the relevant
addresses are imported as word addresses.

If the field is left blank, the address will not be imported as a word
address.

* You can enter text up to 64 characters. The alphanumeric characters are
case-sensitive.

Word Address
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29.15 Restrictions

29.15.1

Scan Time Delay

B GP-3300 Series

When a logic program is "enabled," a maximum 6% delay may occur temporarily.

When communicating a large volume of data (for example, sequential address = 960
Words) on a PLC 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 data is communicated with a PLC (for example, Mitsubishi Q Series) that has
several Ethernet connections, a max 100% delay may occur.

When a large 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 a large 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 a large volume of data (sequential address = 960 Words) on a PLC
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 a large 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 a large 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, a max of 15% delay may occur.

When movies are recorded or played on an FTP server that has multimedia functions, 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 arises in the logic or the I/O driver, the scan time is delayed by
approximately 10ms.

When many devices are connected to a LAN, the scan time may be delayed.

It is recommended to physically separate LAN into a control system LAN and an
information 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 is in 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/PLC address (excluding internal addresses) is used in the
logic program.
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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/PLC address data
has been read before using it in the logic program.

For example, A special relay (always on) is used for a device/PLC.

Connection Device: Special relay (always on)

Logic program: Use the special relay in the logic program and check that the special relay is

on before using the device/PLC address. If there are several devices/PLCs, a different relay is

required for each device.

* For logic programs, you cannot use disabled addresses to read devices/PLC. For
unreadable addresses, refer to the "GP-Pro EX Device Connection Manual".

+ If the same addresses (except variables) used in instructions are referenced as both word
and bit addresses, data may differ at different points in a single scan.
For example, the NO instruction [PLC1]D0000.00 is not updated even though the MOV
instruction sets data in [PLC1]D0000. Even when using a variable (Data), and you write
"1" to the variable, the update to the third rung [PLC1]D0000.00 occurs after a few scans.

S e

2(}

a Data |51 01| [PLC1IDOO0D

[PLC1]00000.00 LAMP
|

|| O

3
)]

To avoid this problem, do the following.

» After substituting the address with a variable, define the bit (rung 2)

* In the logic program, to write the data change to the device/PLC, you must use the
MOV instruction (rung 5)

M
2
0 [PLCTIDOOO0 |51 [1| PLC Data
Sinf Mo
Jal
&) Data (31 01| PLG_Data
PLC_Datax[0] LAMP
T o8
a1
MO
5}
am PLG Data |51 p1| [PLC1I000O0

+ If the logic program includes operations for writing to the device/PLC address, the
following phenomenon may occur, depending on the communication speed and the
number of device/PLC addresses to write to:

*  When the GP starts up, parts set up with the device/PLC address do not display.
» Change screen operations take extra time.
»  Writing to the device/PLC fails.
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» 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/PLC addresses.

2
ay

Sl Mo ‘

Data |51 01 [PLG1]DO00D

S [PLG1IMOO0D
3 I
I
)]

* The number of addresses that you can reference is as follows.
For example, when updating data in the logic every 10ms, in the following system use
a maximum 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/PLC so that they occur only after communication with
the device/PLC has been checked.
#L_RefreshEnable

(12) {71 ¥y LABEL-00

Mo

3
6y 1051 01 [PLG1]DO00D

.

-LABEL-001

aoy
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29.15.2 Restrictions for Online Monitoring
__________________________________________________________________________________________________________________________________|

* In Online Editing, you can edit only a single rung at a time. You cannot edit multiple
rungs at a time.
* Rungs containing I/O Driver instructions are unavailable for online editing.
* Scan time delay
Upon clicking [OK (O)], the modified logic program will be loaded to the GP. At that
time, a scan time delay may occur only once.
For example,the 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.
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 appears to
indicate that online editing is used and the online monitor will stop.

#* Dnline Edit

fnother editor iz already connected.
Pleaze wait.

[Gancel]l Return to edit mode

» If consecutive changes are made to the current value, the online monitor may be forced to
end. In such cases, do the following.
+ If the online monitor ends when the device/PLC address value is updated, increase the
communication speed with the device/PLC
* Increase the retry count in the monitor settings
For monitor settings, see the following.
&~ "5.17.7 [Preferences] Settings Guide B Monitor Step Common Settings" (page 5-201)
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29.15.3 Restrictions for Online Editing

*  When the project data is received after online editing while another GP-Pro EX is used for
online editing, invalid data may be received; therefore, data reception will not be

completed.

USB

PC1 LAN
Online editing Start logic monitoring
x Online Editing I:I:
--> End logic monitoring
) x Receive Project Data PC 2

* Restrictions on the connection of multiple PC with a GP are as follows.

Limiting the monitoring while transferring the project by another PC

If another PC is transferring the project, GP-Pro EX notifies the user that the
monitoring cannot be performed and does not carry out the process.

Limiting the online editing while transferring/receiving the project by another PC
If another PC is transferring/receiving the project, GP-Pro EX notifies the user that the
online editing cannot be performed and does not carry out the process.

Limiting the transfer of the project during monitoring/online editing by another PC
If another PC is monitoring/online editing, GP-Pro EX notifies the user that the
transfer of the project cannot be performed and does not carry out the process.
Limiting the reception of the project during online editing by another PC

If another PC is online editing, GP-Pro EX notifies the user that the reception of the
project cannot be performed and does not carry out the process.
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* Restriction when the second PC (PC2) is operated while the first PC (PC1) is operated

uUSB
PC2 Transfer Receive . . Reception of
Proi ; Logic Online ;
PCA roject Project Monitoring |Editing Project Data after
Data Data Online Editing
Transfer Project Data |X X X X X
Receive Project Data | X X X X X
USB |Logic Monitoring X X X X X
Online Editing X X X X X
Reception of Project
Data after Online X X X X X
Editing
Transfer Project Data | X X X X X
Receive Project Data | X X (0]
LAN |Logic Monitoring X O (0] 0] (0]
Online Editing X X (0] X X
Reception of Project
Data after Online X X (0] X X
Editing
LAN
PC2 Transfer Receive . , Reception of
. : Logic Online :
PC1 Project Project Monitoring |Editing Pro!ect Dgtg after
Data Data Online Editing
Transfer Project Data | X X X X X
Receive Project Data | X X (0] X X
USB |Logic Monitoring X 0] (0] 0] (0]
Online Editing X X 0] X X
Reception of Project
Data after Online X X (0] X X
Editing
Transfer Project Data | X X X X X
Receive Project Data | X X X X X
LAN |[Logic Monitoring X X X X X
Online Editing X X X X X
Reception of Project
Data after Online X X X X X
Editing

O: Operable, X: Not operable
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29.15.4 Restrictions for Logic Monitoring

* The enlarged monitor and address monitor can display a limited number of characters.

Resolution Pixel Size Bit Instruction QZE’:LC:::):
QVGA 320 x 240 38 characters 13 characters
VGA 640 x 480 78 characters 33 characters
SVGA 800 x 600 98 characters 43 characters
XGA 1024 x 768 126 characters 57 characters

+ This is for 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.

29.15.5 Restriction for 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
are not part of the target address list. External addresses for which communication
scanning has stopped are not targets either.

* 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 a logic 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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