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 L ogic 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.

On logic supported models,

program

1 creates a new project file F7n29.2 Preparing to Create Logic Programs" (page 29-3)
2 Registers addresses in use &~ "29.3 Addresses used in the logic program” (page 29-8)
3 Insert rungs and branches | ¥ "29.4 Rung and Branch Insertion” (page 29-27)
4 Insert instructions &~"29.5 Ladder Instruction Insertion" (page 29-41)
& 29,6 Allocating Addresses to Instructions" (page 29-57)
5 glllr?]%egf \?a‘iixatslr:s?l O it @EChapter 30.1 Controlling External I/O (page 30-2)
6 Check for errors 57339 Checking Errors" (page 33-55)
F""29.10 Logic Program Error Correction" (page 29-77)
7 Transfers the logic program 57"29.9 Transferring Logic Programs” (page 29-75)
& 911 Monitoring Logic Programs on the Computer
. . (Online Monitor)" (page 29-79)
Monitors the logic program
8 gic prog F9.12 Monitoring Logic Programs on the GP (Logic
Monitor)" (page 29-90)
9 Corrects bugs in the logic ¥~ "29.11.4 Editing monitored logic programs (Online

Editing)" (page 29-86)

* For the complete development flow, please see the following.
F 4.2 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

 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 amodel that supports logic functionsin
[Display Unit] when you create anew project file.

NOTE F 3 Supported Features" (page 1-5)

B If your model does not support logic functions

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

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

. Evgn if you chaqge the logic functions from [Enab_le] to [D@%\bl €], 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

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.

Logic Program Display

Ladder IL
MAIN[Untitled) £ qr MAIN(Untitled) £ <
4 Runes Steps: Label Ladder st~ |Operand 1 [Operand2  |Operand 3 |Operand
&l 1 0| MAIN START
1 [-MAIN START & 2 1 Commentdl
w 2 B8
Commentll 3 6] Switchl
5 B
. Swwltcrm Sww‘tc}?UZ Lamp01 & NO Lamp01
& 1t 141 g BE
g NG Switch2
Lampllt 1 out Lamp01
= 3 13 Gomment02
P i ] Sensorll
Counterdl 16 oTu Counterl 200
Sensar0l fea] 5] 4 18 Gomment04
a } o 19 B8
a3 R 20 MO Switch4
200 Py oy 2
Commentl4 L 2k o
Switch4 Lamp02
g it O
Qe _|

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

Screen List

Screens of Type

Search Method

| Title =l
I Searchl
TRARX|EHYL

Fiefine Search

3} Base Screens
= - oot [Untitled)
g} ‘window Screens
g} Logics
FINIT
INIT {Untitled)
FMAIN
MAIN {Untitled)
52 1/0
170
Ep ?_D KXRK | P pw (Untitled)
AL

ﬁ Syztem |ﬁ Address | @ Eommol Screen.. I

« |f the[Screen List] tab is not displayed on the work space, on the [View
(V)] menu point to [Work Space (W)] and then click [Screen List (G)].
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Preparing to Create Logic Programs

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

MAINUntitled) B3| 4k x

Screers of Tope [TRARERRGEG—— <

SeachMethod  [Tite =l (01) MATN START
Refine Search I Seareh | o Lo
THEX| 2&% a
g} Base Screens
E-I - oo [Untitled)
g} ‘Window Screens
g; Logics
Finim
S| T Untited)
- MAIN
SO | MAIN [Untitled]
3 110
1/0
BB ?_D wwer | pER [Unttled)
AL

ﬁ Spstemn |ﬁ Address | @ Comma Screen...|—

« 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 ()] 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)

SySt.em f,,,,:l'-g F'ng\u'ie‘@IE Hew Screen (1) )fi | Tra.n._sfer 1));|__. . I\u'.10nit0r :

- ..5.9.“”.‘9.3 ot IE- Open Screen () Qﬁ Froject | l!" . i

D = [H fjl’ IB‘ a % &I i <g % ; Close Screen (C) noz | ﬁj ﬁj @E!
lA|l» r »OC O r EmY

& reesme [ 8 fBiBEL, @
Eralitunor?®T

=
| ool Eings *x | - Screen Information (L) | @
I] | m"? % ‘ X | E Change Yiew () Ladder (L) _aU
¥ Sampling - Instruction List (I *
‘ nj Sampling Group List _1 m‘I] |~MAIN START - | B
NOTE * For details on editing the logic program using IL, refer to the following.

How to insert an instruction or a branch

F729.4.3 Inserting an instruction/branch using IL" (page 29-37)
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Preparing to Create Logic Programs

W Logic Type
Logic programs consist of the following three types of logic.
Logic Type Logic Name Description
Thelogic isrun only once when the GP starts
up.
Initialize Logic INIT You can create only one INIT programin a

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

Thelogic program isrun after theinitializelogic
has been run.

Start Label: "MAIN START"

End Label: "MAIN END"

Main Logic MAIN

Logicis 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

» Thelnitialize Logic and Main Logic are created beforehand.

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

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

29.2.3 Logic Screen Part Name
Logic Name E | & mmieited) Q) 4b 3
1 Ml START
)]
[ Lamp remains OM until the PowerOFF button iz pressed I/O address
K110 MD11.1 w477 )
Rung PaomerOn PoverCff
(@)] p—
g Number —»2 | | 14} C ) T
T /;1:' 7.1\
110
Steps Lamn [~~Shunt
Branch
w112 ‘ Sodalhjectiongime
SodaValve TON ] B-Operand
q 11 ; ]
1|
Rung a3} ( 20004F7) v
Comments Ize iz supplied to a cup while prezsing the push button )
Mg We111
IeeSupply Button SetleeSupplyCup Supplylze
4 | | i |
(18}
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 branchesis 50.

Rung Number

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

Steps Steps are the size of alogic program calculated as 6 bytes per 1 step.

Thisindicates the horizontal shaft connecting the left power bar to the
Shunt . .

right power bar. (Connection)
Branch Executes the logic program by connecting to rungsin parallel.

&~ 29.4.2 Inserting and Deleting Branches" (page 29-34)

Indicates the constants all ocated to the instructions.
Operand &= .

"29.6.1 Operand Settings" (page 29-57)

The address value allocated to the 1/0 unit. The 1/O address format differs

I/O address depending on the dlocated drivers.

& Chapter 30 Controlling External 1/0 (page 30-1)

Rung Comments

Displayed when arung has a comment.
F729.7.2 Adding Rung Comments" (page 29-65)

Symbol Variable
Comments

Displayed as atool tip when the pointer pointsto avariable with a
comment.
F7129.7.3 Symbol Variable Comments" (page 29-67)
Power() PowerOtf
i Ps—0——¥I
[Press the power button to start |

GP-Pro EX Reference Manual

29-7




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 adevice 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
addressin 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].
« If you 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.

F7129.3.2 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 addressesin 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.

F712933 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]X 00100

NOTE 72934 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 Manua".

@ Internal Address

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

NOTE §729.35 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, [#NTERNAL]LS0100

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

* Memory Link System Area
This area acts as a medium for the host write/read request.
You can use this area only when communication with the connection deviceis set through
amemory link.
For example, [#fMEMLINK]0100

B System Variable

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

NOTE F"29.3.6 System Variable" (page 29-26)

NG System Variables" (page A-89)
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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/ ' .
P Internal Relay |Timer Data Register
Output
Company M X001 M100 T200 D00001
Company O 01 1001 TIMOOO DM0000
Digital
EIectromps Switchl Timer Start Timer Run Time
Corporation of
Japan
For models by other manufacturers For GP-Pro EX
%{QDI:I \‘:DD: Switch_1 Lamp 1
- [ Q)
K&0 Timer
w100 StartTimer TOM
1 | T200 : { ma @
50 |PT ET]|
To00 Yoo2 Tinre:.@ La[n_|3_2
) | () 11 P

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.

& MAIN(Untitled) £ Symbol | 4 b x

Edit Symbol Variables Litility

|Name | Tvpe Array | Count Address Retentiv| Comment
| S e S e E—

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

e Symbol vz_;lriable names have some regtrictions.
*The maximum number of characters is 32.
*You cannot use the following symbols.
+-x/=%&|\:., #?2@[]<>"
*You cannot use TAB or DEL.
*You cannot use a hame starting with a single-byte number.
*You cannot use a single-byte space.
*You cannot leave the name blank.
*Double-byte characters and single-byte characters are different.
*Upper case characters and lower case characters are different.

3 Click acell inthe[Type] column to select atype. (Example, Bit Address)

B MATN(Untitled) £ symbol B b=

Edit Symbol Varizbles rﬁ Utility

Arrfy | Count Address Retentiv| Gomment

Bit Address
Bit Address
tiord Address
Bit Wariable
Integer Variahle
Float Wariable
Real Variable

Timer Variable
Gounter “ariable
Date Variable
Time Variahle
PID Variahle

» If you selected [Bit Address] or [Word Address], you can specify the address. Proceed to
step 4.

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

» If you selected [Timer Variable], [Counter Variable], [Time Variable], or [Date Variable],
proceed to step 6.

» If you 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.
F”" 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.

wamUntited) B £ Symbol B4| b x

Edit Symbol Wariables

Utility

! ot eSS, Ll de e

' Click [-Undefined-] to display a
keyboard for inputting the address.
Device/PLE |PLCT 52
I Jd | Select the connection device and
Back 0 device, input the address, then
alelc 71839 click "Ent".
milE|F 4| 5]| 6
| 2]
1] Ent
¥ Set as Default Yalue

b

MAIN{Untitled) £ Symbol \ 4bx

Edit Symbol Variables

Ltility

Retentiv| Comment

[PLG1I:0000

The address is finalized.

5 To specify the array, click acell inthe [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.

* For details on the arrays, refer to the following.
F 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.

« For details on the retentivelvolatile settings, refer to the following.
&7 m Retentive" (page 29-16)

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

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

8 Theregistration is complete.

* You can make changes to registered variables only when they are used in
the logic program. You can delete variables that are not used on any screen.
To delete, select the symbol variable and click ¥ or pressthe [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 avalue of either 0 (OFF) or 1 (ON).

@ Integer Variable
Signed variable with a 32-bit length that hasinteger values of -2147483648 (164#80000000) -
2147483647 (16#7FFFFFFF).

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

& Real Variable

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

& Timer Variable

Use timer variables to enable timer instructions.
Timer variables consist of the following five 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
. rEgt/:& ghen clear is selected for timer variables, the PT (preset time) is

F”" 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
UP Up Counter Bit
R Counter Reset Bit

» When scanning to reset the counter, the counter will not be updated. You
must scan once to reset the counter.

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

F”" 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
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Addresses used in the logic program

& PID Variable

Use PID variablesto 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 Integra time (x1000) 32-Bit Integer
TD Differential time (x1000) 32-Bit Integer
PA Processing Deadband Range 32-Bit Integer
BA Bias 32-Bit Integer
ST Sampling Cycle 32-Bit Integer
Q PID Processing Complete Flag Bit

Exceeding the Minimum Scaled | Bit
uo
Value
Exceeding the Maximum Scaled | Bit
TO
Value
PE Processing Deadband Range Bit
Flag
IF Integral Range Processing Flag | Bit

B Arrays and Array Sizes

You can specify arrays for bit, integer, float, and real variables. 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 elementsin asingle variable. It
enables you to group variables with the same type and save it all at one time.

/

[0]

1]

[2]

Drawer

[3]

[4]

[5]

[6]

[7]

[8]

[9]

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

A chest with an array size of 10 has 10 drawersfrom [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

29-15



Addresses used in the logic program

B Retentive
If variables are set to retentive, they are stored in backup SRAM and retain their values when the
unit is shut down.
These values are kept until the backup battery runs out, which causes these variablesto revert
to their default value as defined in GP-Pro EX. When shutting down or resetting the GP, the
latest values are copied to SRAM. Downloading alogic program will initialize variables with
their default values set up in GP-Pro EX, unless you select the Retentive Transfer 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.
. Relter_1|tive Settings allow you to specify the variable points to retentive/
volatile.

729,14 Settings Guide" (page 29-159)
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Addresses used in the logic program

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_0000to X_0255 | Decima (Base 10) | 256 Input
Bit Variable Y _0000toY_0255 | Decimal (Base 10) | 256 Output
M_0000 to M_7999 | Decimal (Base 10) | 8000 Internal
|_0000tol_0063 |Decimal (Base10) |64 Input
Integer Variable | Q_0000to Q 0063 | Decimal (Base10) |64 Output
D_0000to D_7999 | Decimal (Base 10) | 8000 Internal
Float Variable F 0000toF_0127 |Decimal (Base10) |128 Internal
Real Variable R _0000to R_0127 | Decimal (Base10) | 128 Internal
Timer Variable T 0000toT_0511 |Decimal (Base10) |512 Internal
Counter Variable | C_0000to C_0511 | Decimal (Base10) |512 Internal
Date Variable N_0000 to N_0063 | Decimal (Base 10) |64 Internal
Time Variable J 0000toJ 0063 |Decimal (Base10) |64 Internal
PID Variable U_0000to U_0007 | Decimal (Base10) |8 Internal

B Registering Symbol Variables
You can name Bit Addresses and Word Addresses asyou like.

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

& wamUntited) B f- Symbol B4 4k x
Edit Symbol Varisbles Ltility
|Nama 7| Twpe Array | Gount Address Retentiv| Gomment
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Addresses used in the logic program

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

e Symbol vz_;lriable names have some re§trictions.

*The maximum number of characters is 32.

*You cannot use the following symbols.
+-x/=%&|\:.,#?2@[]<>"

*You cannot use TAB or DEL.

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

*You cannot use a single-byte space.

*You cannot leave the name blank.

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

*Upper case characters and lower case characters are different.

3 Click the cell in the [Type] column and select either [Bit Address] or [Word Address] type.
WA Wntitled) B4 Symbol \ 40 x

Edit Symbal Variables

Utility

Retentiv| Gamment

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

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

malkiLriited; B £ Symbol B3| b x

Edit Symbol Variables

( )] —

fBit Address

Click [-Undefined-] to display a
keyboard for inputting the address.
.i: Input Address
DevieedPLC [PLCT =]
Jx =| . .
= = Select the connection device and
- device, input the address, then click
A|B|C 7|l 8]19 " "
Ent".
Bl E{lF 4156
T3
1] Ent
¥ Set as Detault Value
MATNUntitled) /- symbol B3| q4px

Edit Symbol Varishles Utility

Type Array | Gount Address Retentiv| Comment

The address is finalized.

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

NOTE » For details on comments, refer to the following.
F729.7.3 Symbol Variable Comments" (page 29-67)
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Addresses used in the logic program

6 Theregistration is complete.

* You can only change and delete registered symbol variables that are not in
use.
To delete, select the symbol variable and click ¥ or press DELETE.
» Toregister the registered symbol variable to a part placed on anew screen,
refer to the following.
F 59 Registering Addresses with Comprehensible Names" (page 5-59)
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Addresses used in the logic program

B Logic Address Display

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

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

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

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

‘ Address

7 x

@ Device Address ' Symbol Variable

Tupe
Address

b

00000
]
000z
00030
00040
00050
00060
00070
0oos0
00030
0000
000E0
000co
00000
O00ED

Feature

[Bit Adcess =l

[iPLCT 00000 =

01234568783ABCDEF

DDDDDDDDDDDDDDDDH

IS NNNNEEEE@E
I EEE
o o o o o o o s o s o
IS NNNNEEEE@E
I EEE
o o o o o o o s o s o
IS NNNNEEEE@E
I EEE
o o o o o o o s o s o
IS NNNNEEEE@E
I EEE
o o o o o o o s o s o
IS NNNNEEEE@E

DDDDDDDDDDDDDDDDjl

| Lacation | Screen

| 7@ Addiess F Common | Screen Li |§ System 5 |

* If the [Ad_dress] tab is not displayed in the quk 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.

,;g?j: Input Address [ x|
Device/PLC |#LOGIC -

JRACRALTRIE

_ HINTERMAL
Back

Al B|C f | e
mlE|fF 41 5| 6
12 @
0 Ent

IV et as Default Value
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Addresses used in the logic program
|

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

i Device Address € Symbol Variable

Type IBit Address [Bit Variable) j
Address  [M_0000 &
M_ 01234567839
o OOOODOOOCEO -
o doooooo0EO

2 DO0OD0O0O0OOC0OO
w3 DDODDDDOoEO
4 DDdDO0OOOCOoO
s DO0ODO0O0OOC0O0OO
e DNDDDoooEO
w/ DDdDOoOOOoCOoO
s OOODDDODOOEO
0N DNDDDoooEO
0 DODODO0OOOC0O0O
0 OO0ODDDOOoEO
N2 DDODO0OOOC0OO
03 DO0ODO0O0OOC0OO
N4 dofoooOoEEO

ti System 5 ﬁ Address Screen Li |ﬂ Cormmor

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

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

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

* For the variable format, refer to the following.
S Registering Symbol Variables" (page 29-11)

* For the address format, refer to the following.
F 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 Variable

I |
@

Type it Address =

Address [T AT Address

= 01234567839 4BCDEF
a7 o o o o o o o o o
0 IS EEEE
2 DNNNNSNSNNNEEEEEE

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).

#* Input Address [=]

Device/PLE [PLCT [~

7
DIE|F 4166

1

1]

Iv' Set as Default Yalue
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@ Logic

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

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

#* Input Address [ %]

Device/PLO

7
DIE|F 4166

1

1]

Iv' Set as Default Yalue
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29.3.5 Using Internal Addresses

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

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

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

NOTE F'a1.3 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.
&~ m Registering Symbol Variables" (page 29-11)

* For the address format, refer to the following.
S 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)].

Address
|ﬁ' Device Address If" Symbal Varizble

Tupe IBit Address j
Address "

B
‘wiord Address
= 01234567B89ABCDEF
00000 DDDDDDDDDDDDDDDD&I
w0y DNENENENENENEEEE
QL1 o o o o s o o o o

2 CIick theicon 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
Connection Device Name (INTERNAL)
Address (for example, LS0000)

System Area for Memory Link
Connection Device Name (MEMLINK)
Address (for example, 0000)

Devicex’PLfm Device/FLC I HINTERMAL hd l Device/PL
o000 I
i Clr Back Clr
7189 7189 A B|C ile|9
41 5| 6 4156 OD)E|F 415 6
1 SilEs 1 21 3 1 213
1] Ent o Ent 1] Ent
¥ Set az Default Value ¥ Set as Default Valus ¥ Set az Defaul Value

@ Logic

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

FI—;I

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

LS Area or User Area
Connection Device Name (INTERNAL)
Address (for example, LS0000)

,;i: Input Address E

Device/PLC

System Area for Memory Link
Connection Device Name (MEMLINK)
Address (for example, 0000)

7
4
1
o

¥ Set as Default Valus

Device/PLC [WINTERNAL 7]
FEMEMLING
Clr
E ale|c HIEE
HE NG 4lss
2| 3 1]z]a
Ent 1] Ent

¥ Set as Defaul Value

IV Set as Default Value
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29.3.6  System Variable

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

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

NOTE F'A6 System Variables" (page A-89)

B System Variable Settings

€ [Address] Window

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

 Device Address | @ Symbl Wariable

Type Al =]
FealYariable -
Timer ¥ ariable

Counter Wariable

Attribute

2 Date Wariable

Time Yariable
Name PID ‘Variable
HH_Alarm_Tri

&H_BackLig Syztenn W ariables [Integer)

#H_ChangeScr Spstem Y ariable
#H_Control_Bu: Systerm Y ariable

#H_Control_Bu; Spstern Y ariable
HH Mantal Hal Sostern W ariahls

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

#H_Control_BuzzerEnable
#H_Control_Hardcopy Print

#H:Cantro |_USEDetachTrigger
#H_DeviceMonitar hd

GP-Pro EX Reference Manual 29-26



Rung and Branch Insertion

29.4 Rung and Branch Insertion

The following explains how to edit rungsin 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.

—MAIN START
)

Switch_1 Lamp_1
2 +

)]
3 -MAIN END
(3]

2 Click $ . Inserts arung below the selected rung number

—MAIN START
)

Switch_1 La m_p_‘l

2 ;
5b
Timer.Q) Lamp_3
a1 O
]
4 |=MAIM END
&
NOTE * You can asoinsert arung in any of the following ways.

Onthe[Logic (L)] menu, select [Insert Row (R)].
Right-click and then click [Insert Rung (R)].
Press CTRL+R.
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W Delete Rung

1 Select the rung that you want to delete.

1 -MAIN START
()]
Switch_1 Lam_p_‘l
2f— F O
[}
Timer
tartTimer TN
3 4 F {mz) Qf
(53] 50 |PT ET]|
Timer.Q) Lamp_2
4 | ;‘n—
{13
5 -MAIN END
amn
NOTE * You can select arange to delete more than one rung all at once.
S Selecting Multiple Rungs" (page 29-33)
2 Click % .
The selected rung is deleted.
1 -MAIN START
()]
Switch_1 Lam_p_‘l
2f— F O
D]
Timer.Q) Lamp_2
3f— | O
(5}
4 -MAIN END
]
NOTE * You can aso delete arung in either of the following ways.

* Right-click and then click [Delete (D)].
* PressDELETE.
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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

ay

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

an

a2y

6 |-MAIN END
a3y

* You can select arange to copy more than one rung at all once.
F g Selecting Multiple Rungs" (page 29-33)

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

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

* PressCTRL+C.

3 Paste the copied rung in the desired location.

NOTE F 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
2f— F O
[}
Timer
HtartTimer TN
3 4 F {mz) Qf
(53] 50 |PT ET]|
Timer.Q) Lamp_2
Al O
{13
5 -MAIN END
amn
NOTE * You can select arange to cut more than one rung.
S 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
2f— F O
[} [ ]
Timer.Q Lamp_2
3 I
(53]
4 -MAIN END
2
NOTE * You can also cut arung in either of the following ways.

* Right-click and then click [Cut (X)].
e Press CTRL+X.

3 Paste the copied rung in the desired location.

NOTE Fr 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.

Switch_1 La m_p_‘l

The rung copied to the clipboard | O

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

—MAIN START
)

Switch_1 La m_p_‘l

2 { t O
ay

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

an

. By clicking arung number and selecting the entire rung, the original rung
will be replaced with the copied rung.
2 Click & .
Therung is pasted bel ow the selected rung.
1 -MAIN START
()]
Switch_1 Lamp_1
2+ O
D]
Timer
StartTimer ‘j
3 4 F {mz) Qf
(3] 50 |PT ET]|
Switch_1 Lamp_1
Al O
o
&
(g
. Ypu can_also paste arung in either of the following ways.
* Right-click and then click [Paste (P)].
e Press CTRL+V.

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

F29.6 Allocating Addresses to Instructions"” (page 29-57)

& r29.7 Input Comments” (page 29-63)
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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

Switchl
|

Lamp1

o

.

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
21 O
()]

Switch? Lamp2
2 |

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

Switch? Lamp2
2 - O_
D]

Switchl Lampl
3 - O_
(5}

Swtichd Lamp3
i o

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

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

1 -MAIN START
)]
witch_1 Lamp_1
2 { |.
)]
Timer
StartTimer TOM
3 4 F {mz)
(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 |-MAIMN START
jug
Switch_1 Lamp_1
2+
a3
Timer
StartTimer TOM
3 4 F (mz) Qf
(&) 50 |PT ET]|
imer.Cl Lamp_2
A |
a1
b -MAIM EMD
a7
NOTE * You can aso select arung 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 1abel 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, abranch will be inserted between a NO instruction (Normally Open) and an NC
instruction (Normally Closed) to create a self-latching logic program, for example.

1 Select where you want to start the branch.
In this case, select the left of the NO instruction (parameter "a").

JH \k|

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

2 =} @
0] B I
 You can also insert abranch in either of the following ways.
* Right-click and then click [Insert Branch (B)].

* PressCTRL+B.
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3 Pressthe 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 us_i ng your mouse. Click where the pointer
changes back to Q'I:T 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 L3'|j and the branch will be inserted.

The branch end is not valid in areas where the pointer isshown as 8. 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.

2l 14 y
A} (1)|

4 Insert an instruction in the branch.

NOTE T m Inserting Instructions” (page 29-41)

B Deleting Branches
To delete branches, you must delete the instructions before del eting the branches.

1 Delete the instruction.

NOTE T m Deleting Instructions" (page 29-43)
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2 Select the branch that you want to delete.
(12)‘ T/ r;:}‘

3 Click ¥ . Thebranch is deleted.

. Ypu can.also delete ab_ranch in either of the following ways.
* Right-click and then click [Delete (D)].
* PressDELETE.
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29.4.3

Inserting an instruction/branch using IL

This section explains how to describe alogic program using IL.

IL Frame A Ladder
Runes Steps Label |Ladder Ihste-- |Operand
5] 1 0|MAIN START Y% [ ——
= 2 1
2 res— " —° —a”
3 « N Switch1 ' e . . .
[} s} Switch2 r Switchl Switch2 _I’Switc:hS Lamp1
7 g T T T y v 2 | f | f —{ /| O
| | D]
g 1 e} Lampl i dldococcoc oo o 5
10 I_L A~ ! N | I \_La(mp‘l I
1 [To _Swit-chS_\ Vo ",
13 ouT Lamp1 /I_/' 1-=======- *
= 3 15 N -
16 MO Switchd Switcihil Swlitcih5
3
18 NO Switchs I I
= oot Lamp 2 Frame C 48
4 MAIN END
4 22| MAIN END om
Instruction Name Description illustration
SOR Indicates a starting point of acircuit. 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 BSto B isthe 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 abranch.

B Inserting Rungs/Instructions
1 Select thefirst rung (MAIN START).

Funes

Steps

Label

|Ladder Inst==" |Operand'|

|Operand 2 |

0

(=]

1 |MP.IN EMD
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2 Click #5 . An SOR (Circuit Starting Point) isinserted into the rung next to the MAIN
START, and then a box for adding an instruction is displayed.

Label |Ladder Inste=" |Operand 1 |O|:uerand 2
MAaIN START

. An SOR (Circuit Starting Point) can also be inserted using the icon or
right-click menu as shown below.

INIT START

Ut (T
Copy ()
Baste (B}

R. Program Control 1. SOR (Circuit Starking Poink)
2. BS (Branch Start)

1. Basic Instruckion 3

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

Funes Steps Labe! |Ladder Inste=- |Operand 1 |Operand 2 |Operand 3 |Operand 4 ‘Operand 5
=] 1 O|MAIN START
= 2 1 SOR
[ 1€
e LT
3 2| MAIN END
oy ey

Paste (F)

R. Program Control

1, Bit Basic + WO (Morm. e
2. Pulse Basic (3 . MC (Mormally Closed)
3. Compare Instruction 3. Program Control  » . OUT {0uky

4, Timer Instruction . QUTHN {Megative Out)
5, Counter Instruction . SET (Set)
6, Convert: Instruction . R5T (Reset)

7. Function Instruction
5. W Instruction
9, It Driver Instructions
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|

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

awiitch ']

B Inserting Branches
1 Select the instruction (NO instruction) to insert the branch.

Funes Steps Label |Ladder It |Operand 1 C

SOR

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

Funes Steps Label |Ladder Inzt=-- |Operand 1

S0R

Switch

7| MAIN END
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. A BS (I_3ranch Starting Point) can also be inserted using the icon or
right-click menu as shown below.

MAIN START

(S

Ut (T
Copy ()
Paste (FY

MAIN END

R. Program Caontrol 1. SOR. {Circuit Starting Point)
2. BS (Branch Start)

1. Basic Inskruckion
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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 (1)].

1 -MAIN START
Jay
2
ay
3 |-MAIN END
]
NOTE * You can aso insert an instruction in the following way.

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

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

* PressINSERT.

 |ntheInstruction 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.

.| ( )
® S
3 |-mamm enp gy ()
) Paste (P}

[ 1. Basic Instruction

C oo Inckauchion,

1. Bit Basic 1. NO (Normally Open)
= Eaci k. | Xl X! 1 =i

3. Compare Inskruction 3. Program Control 3, 0UT [Out)
4, OUTM {Megative Cut)
5. SET (Set)

6, RST {Reset)

4. Timer Instruction
5. Counter Instruckion

6. Convert Instruction

7. Function Instruction
8. R/ Instruction

2, I Driver Instruckions

v v v v v Rl
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NOTE * You can aso 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"
M - N
ME I MHOT
MEGQ MHOTP
MEXT
MGE
MGT
MLE
MLT ==
MME
MO
MHOT
MOTP .
P A

* Onthe[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 isinserted.

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

3 Theinstruction is inserted.

1 MAIN START
)

2| 1+
D]

3 |-MAIN END
@
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M Deleting Instructions

1 Select the instruction that you want to delete.

—MAIN START
)

2 | |.
ay

3 |-MAIN END
@

2 Click ¥ . Theinstruction is deleted.

—MAIN START
)

a

3 |-MAIN END
@

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

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
9 | i

=

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

. Ypu can_also copy an ir\struction 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 Frm Pasting Instructions" (page 29-45)
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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
3

@

| |
10 o

Powerff
1/l
10

] I

.

2 Click % . Thecutinstruction isdeleted from its original location and copied to the

clipboard.
PowerOn Lamp
3— | C
2]
4 I I
o C—J |
* You can also cut an instruction in either of the following ways.

 Right-click and then click [Cut (X)].
* PressCTRL+X.

3 Paste the copied instruction in the desired location.

NOTE F 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 PawerOn

_||_

1 Select where you want to insert the instruction.

PowerOn PowerOff La[np
3| — !
2] | I

. If_you select_an i_nstructi_on itself, the original instruction will be replaced
with the copied instruction.

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

PawerOn PowerCif Lamp
3 il 4 C
@)
PowerOn
. Ypu can.also paste an ipstruction in either of the following ways.
 Right-click and then click [Paste (P)].
* PressCTRL+V.

* When aninstruction is pasted, the operands of the instruction are al'so
pasted. Edit the instruction as required.
& 20,6 Allocating Addresses to Instructions" (page 29-57)
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B Edit Instructions

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

* For groups of ladder instructions that can be changed, refer to the
following.
& @ 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
| |

L 11 Ir’E%
Lam|p—
A

= s IR TR

2

(1)‘

* 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.

¥~"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 1/
L 1
(1 ) Ll =1 Sl
Edit Instruction (H)
Lamp Instruction Settings (1) FT
l— T
ut (T} Chrl+
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
T T 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—

2
ay

€ Ladder instruction groups that can change

Group Instruction

1 NO,NC,PT,NT

2 OUT,OUTN,SET,RST

3 ADD,SUB,MUL,DIV,MOD

4 ADDRSUBPMULPDIVEBMODP
5 INC,DEC

6 INCPDECP

7 JADD,JSUB

8 JADDP,JSUBP

9 AND,OR,XOR

10 NOT (Overwrite disabled)

n ANDP,ORPXORP

12 NOTP (Overwrite disabled)

13 BLMV,FLMV

14 BLMVPFLMVP

15 SHL,SHR,SAL,SAR,ROL ,ROR,RCL ,RCR
16 SHLRSHRR,SALP,SARPROLPRORPRCLPRCRP
17 EQ,GT,GE,LT,LE,NE

18 JEQ,JGT,JGE,JLT,JLE,INE

19 NEQ,NGT,NGE,NLT,NLE,NNE
20 TON,TOFRTP

21 TONA, TOFA

22 CTU,CTD

23 CTUD (Overwrite disabled)

24 CTURCTDP

25 CTUDP (Overwrite disabled)

26 BCD,BIN

Continued
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Group Instruction

27 BCDPBINP

28 ENCO,DECO

29 ENCOPRPDECOP

30 RAD,DEG

31 RADPDEGP

32 12F12R,F2I,F2R,R2I ,R2F

33 I2FP,I2RP,F2I PF2RPR2IP,R2FP

34 H2S,S2H

35 H2SP,S2HP

36 SUM,AVE

37 SUMPAVEP

38 SIN,COS, TAN,ASIN,ACOS,ATAN,COT
39 SINP,COSPTANPASINPACOSPATANRCOTP
40 EXPLN,LG10

41 EXPPLNPLG10P
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29.5.2 Subroutines and Labels

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

jumps to the subroutine or label to execute the instruction.

Subroutines and |abel s have the following differences.

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

JMP instruction: Jumpsto the label specified in the IMP instruction and continues to execute
the logic program. Continues program execution without returning to the
origina JMP instruction.

* For details on JSR instructions and JIMP 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

Screens of Type lm
Screen mg
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) B 4 x

Screens of Type IAII [
Search Method ITillE = 1 |-5UB-01 START
=] in)]
Fiefing Search ﬂ
oGEX| 2 &L SmallCup fuantity. R
2
3 Base Soreens ar
MidiamCupGuantitiv.R
= - ono1 {Urntitied) f_} b
53 Window 5
‘f"’ e BerEEns LargeCupCuantity. Rl
45 Logics
FINiT
I s | i Untitled
g -;W L ] 3 |-sUB-01 RETURN
Friain {g}
R [Untitled)
o] | sus-on [Feset Courter]
mEI
e T [Untitled)
e
il _ _ |
ﬁ Spstem 5 ‘m Address | @ Comman Screen Li
NOTE » To add more than one subroutine to alogic program, repeat steps 1to 5to

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
3

3
as

4
141

PowerOn
|

PowerOff

Lamp
3]

I
'_

/|

[
(

Sodaalve
1|
1f

SodalnjectionTime

2000

FT

TOM
{msd Q1
ET

* For how to enter arung, refer to the following.
EFm Inserting Rungs" (page 29-27)

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

PawerCOn PowerQff
2 1 1/1

I |
a

Lamp

Lamp

a3

SodalhjectionTime
Sodavalve TON
4 } imsl G
Qe 2000 |PT ET

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

« For the operand settings, refer to the following.
F729.6.1 Operand Settings" (page 29-57)

* For details on an instruction, refer to the explanation of the relevant
instruction.

@Chapter 31 Instructions (page 31-1)

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

2
az

aa

e

PowerOn

PowerCff

Lamp

I
li

Lamp

i1l

|

Sodalfale

» EY

SodalnjectionTime

1|
1 F

2000

GP-Pro EX Reference Manual

29-51




Ladder Instruction Insertion

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

Lamp

SodalhjectionTime
TOM
{med Q)

PowerCn PaowerOff
2 1 I
a3
Lamp
l—
Lamp
ekt
3
Sodafalve
St
g

2000 |PT ET,

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 PowerOff

2

Lamp

/1

L
ay
Lamp
}—

Lamp

JSR Instruction

a1t
az

Subroutine Screen [SUB-01]

) 4

['4

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

|-5UE-01 START
(]

SmallCupQuantity. R

ay

MediumCupCluantity. R

LargeCupluantity.R:

3 -5UE-01 END
a8}

SodaValve
L

it

) 4

After the [SUB-01] subroutine is executed, the
operation returns to run the main program in the 4th
rung.

SodalhjectionTime
ToM
ims) @

aer

IceSupplyButton SetlceSupplyCup
| L 1L

2000 |PT ET|

Supplylze

10 1T
@3
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B Insert Label
You can insert IMP instructions (Jump) and jump labels anywhere in the logic program.
When the GP executes the IMP instruction, the operation jumps to the label with the same
name as the instruction, and the logic program continues to run.
Here, for example, a[LABEL-001] label isinserted in the jump instruction, and the operation
jumps to the 3rd rung upon execution of the IMP instruction when the "Switch 1" in the 2nd
rung turns on.

@ Inserting a Label
1 Select the 2nd rung.
Switch_1

2 | -
3

imitSwitch_1 Switch_1
3 L O
[EY)
PowerOn PowerOff Lamp
4 1+ {7k O
=)}
Lamp

2 Click =3 . Thelabel isinserted in the 3rd rung.

Switch_1
2 4
D]
LimitSwitch_1 Switch_1
3 -/ |- . 1\}
[£H]
4 HEEEE] -
[=)]
PovwerOn PowerQff La[np
s | ) O
(o
Lamp
l—

* You can alsc_) insert alabel i_n any of the following ways.
Onthe[Logic (1)] menu, click [Insert Label (L)].

Right-click and then click [Insert Label (L)].

Press CTRL+L.

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

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

2nd rung.
Switch_1
il N
LimitSwitch_1 Switch_1
e 1 O
i
4 -LABEL-00
a1
PowerOn PowerOff Lamp
E |} 71 O
a2
|,_
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 IMP instruction operand.

Switch_1
=} >>| vl
ay LABEL-001
LimitSwitch_1 Switch_1
3 /]
(3]
4 -LABEL-001
{13
PawerOn PowerOff Lamp
5 It /1
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 f
D]

an

a2y

{ > LABEL-001 I <4—JMP Instruction

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
3

S

Switch_1 |

Executes from the 4th rung.

-LABEL-00T

l¢— Label [LABEL-001]

PowerOn
| |

PowerOff

Lamp

',—

i/t
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 Specify the same name for the variables and |abels allocated to the IMP
instruction. The instruction will jump to the label with the same name.
* Right-clicking the IMP instruction and selecting [ To Corresponding Area
(O)] causes the cursor to move to the corresponding label.

Edit (E) l 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 JIMP i
fl

Exsed.

nstruction.
it {E}
LBE ofin Cirl
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 area (O]

10 Rove JMP IL
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29.6 Allocating Addresses to Instructions

 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.

* Inthe [Option Settings| window, selec_:t [L_ogic E(_jit Style] > [Delete (E)].
Select the [Set up operands when adding instructions] check box. The
operand input box will appear when the instruction is inserted.

& 517.7 [Preferences] Settings Guide B Logic Common" (page 5-193)
* You can change the operand details using the property window.
§7129.13.5 Using Reference Features to Search Logic Programs” (page 29-130)

B Setting Operands, Basic

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

1 Double-click the OUT instruction (Out) operand. A text box is displayed for entering the

operand.
—

Operand Input Ready

. Y_ou can_display the operand input t_)ox in e_ither 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 Register 'Lamp' as Bit Variable. ]
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3 PressENTER. The [Check Symbol Registration] dialog box appears. Click [Yes (Y)].

,;_}‘_‘: Confirm Symbol Registration [ %]

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

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

! Lamp '

« 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 "sodainjection time" is allocated to an operand and a
Setting time [setting time (PT)] for the timer output to turn on is allocated to another operand.

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

TON [ J — EI]
JE— Q | Q
PT BT PT  ET

Operand Input Ready

. Y_ou can_display the operand input t_)ox in e_ither of the following ways.
* Right-click the operand and then click [Edit (E)].

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

IaInjec:tionTime - l I

[ ™ Pegister ‘SodalnjectionTime' as--

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

,;_}‘_‘: Confirm Symbol Registration

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

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

s ol
0|PT ET
* |f 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.

SodalhjectionTime

OperatingTime __ k‘
| {on m—111]

5 Thedefault value "0" isinput 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 isinput in Procedure 1, the setting dialog box will
not appear.

 For someinstructions, 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)].

@ TON [x]

[T

T — PT |

Q

Walue E jg I ms LI

B Operand Settings Using Drag and Drop

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

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

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

‘Addr&ss qx |
@ Device Addiess € Symbol Variable

Type IBltAddrEss j
tddiess  [[PLC1}<00000 =

ES 01234656789 ABCDEF
00000 DDDDDDDDDDDDDDDDH
i NENENDENENENEEEE
00020 [ 1 I O
i NENENENENENENEEEE
w4 DNENENEENENENEEEE
s NENEENEEEEEENEEEE
e NENENDENEDNENEEEE
W NENENEENENENEEEE
e NENENEEEEENENEEEE
g NENENEENENENEEEE
00040 [ 0 1 I I 0
wEl NENENDENENENEEEE
o NENENENENENENEEEE
W NENEENEENEEENEEEE
Wi DENDENENEEEEDEoE |

Feature | Location | Sereen |

l 7@ Address @ Common | Secreen Li |§i Sypstem 5 |

* |f the [Ad_dress] tab is not displayed in the quk 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

Tupe All ﬂ

. All
Attribute Bit Address

D Word Aodiess

Llnte er Yariable b
Name Float v anable i
HH_Alarm_Tri| Real Variable
#H_BackLig Timer Y ariable hd

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

—

MAIN{Untitled) [ | 4b x
¢ Device Address & Symbol Variable =
1 |-MAIN START

Twpe |B\t Variable

=
Aittribute [l =l

D 2 ]h |

7l
Mame | Type Address H I i Oﬁ
IeeSupply Butar Bit Variable
Lamp Bit Variable
LargeCupButor| Bit Yariable —|
MediumCupBui| Bit Variable

FETETLNT B v e
it Variable l
TON

StallCupButor| Bit Yariable 3 —| \L G
SodaValve Bit Variable a3 PT ET|
Supplylce Bit Variable

Hmml O
E:N
< | | MOV
Feature Location Screen | St
)] s o1
oTu o
Q
R
B System |[Bg Screen 5K Address | [E) Commo | PV GV l

4 The symbol variable has been allocated to the instruction operand.

PowerCn
2 H 1/
ay
——
* Whether the variable typeis[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, al the possible variables are
displayed. Select the variable from the displayed list of variables.

Mo

51O 1

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 01

2 Theinstruction is changed into a pulse setting.

MOWP

51 01

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

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

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

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.

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

[Goreen List % x| &) MAN(Untitied) B 4b
Screens of Type  [All =l =
:| Search method ITiﬂe j (01) HMAIN START
j Refine Search Seareh | Lamp remains OM until the PowerOFF buttan is pressed
|| e X | E‘ PowerOn FowerOff Lamp
i1 i O
\'fj:' Base Scresns ) L
A Lamp
g oom (Untitled)
_J -
\.f; ‘Window Screens
3 Logics SodalhjectionTime
4 Eir SodaValve TON
3 I ms) O
01 INIT (Untitled) a3 L oo |pT ET
FMAIN Ice iz supplied to a cup whils pressing the push button
O AN {ntitled)
IceSupplyButon  SetleSupply Gup Supplylce
11 1L M
NOTE  Right-click the logic screen in the [Screen List] window or screen tab, then
click [Change Attributes] to display the [Change Screen Attribute] dialog
box.

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

Logic Mame
MAIN

Title

|Manufacturing System &

Chanee I Cancel |

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

@ MAIN{Manufacturing System A) a| 4
Screens of Type IF\II LI
Search method ITitIE ;I (01) AL G
Refine Search l— Search Lamp remaing OM until the PowerQFF button iz prezzed

8 % ‘ x | :‘T:“l E{ PovierOn PowerOff Lamp
| L
|

= 1T d —
(4% Base Screens o)
=] - oot {Untitled) Lamp
l—

Luj; Window Screens

3}; Logice SodahjectionTime
— SodaValve TOM
] ] 1 (msd G
HHHO ; 10
HiH T INIT {Untitled) am o000 |pT ET
I MAIN Ice iz supplied to a cup while preszing the push button
i O MAIN [ {Manufacturing 5 ]
IceSupply Buton SetlceSupplvGup Supplvlce
[} ok ~~
NOTE * You can aso add and change thetitlesin [Properties].

§7129.13.5 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 alogic program.

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

PovwerOn PowerQff

‘ Lamp
2 | | /1
)
Lamp
l—
Comment Input Ready .

(1
PowerOn PowerOff Lamp
2| 4
D]
l—
» 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
2f—| i
D]
l—
NOTE * Press SHIFT+ENTER to insert aline 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].
&"129.13.5 Using Reference Features to Search Logic Programs" (page 29-130)

* You can display alist of rung comments and edit the commentsin the
[Comment List] window.

F729.7.4 [Comment List] Window" (page 29-69)
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IMPORTANT ¥ 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].
F729.13.2 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
characterslong.

MAlNntitied) B/ Symbol B 4b %
Edit Symbal Variables Ll
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 commentsin
[Properties].

&"129.13.5 Using Reference Features to Search Logic Programs" (page 29-130)

* You candisplay alist of symboal variable comments and edit the comments
in the [Comment List] window.

F729.7.4 [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)].

l ] ,-_}‘_‘: 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 Yariable (R}

Edit Symbol Yariable Comments (!

oK@ | Cancel |

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

Lamp remainz OM until the PowerQFF button iz preszed

PowerOn PowerOff Lamp
2 | =/
D] [Press the power button to start]
I
Lamp
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» Pressthe[F9] key to display all commentsin thelogic.

Lacoprampaine DRt the PowerFF Button is preszed.
Power0M PowerQff Lamp
bl
2 = 1/} O

0]

Lamp

SodalnjectionTime
Sodaalve

3 I I l Cloge Sodavalve J
13 B e

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

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

IMPORTANT ¥ 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].
F7129.13.2 Checking the Size for Creating Programs" (page 29-112)
* You cannot edit the symbol variable comment during online monitoring.
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29.7.4 [Comment List] Window

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

 Pleaserefer to the Settings Guide for details.
& 29.14 Settings Guide" (page 29-159)

B Using the [Comment List] Window

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

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

GComment List

Target tem IVariabIe j

m'l? x : Symbol
Syatem Variable
ScreenRung(Fung

[FEmErCn PPE=E 1N OmTer Durten 10 =1
SodalhjectionTime Set time to keep the soda va

B« BiciQsI@ciEs Bel

3 To edit acomment, select the comment and click .

Comment List Comment List
Target Item I\.-‘ariable LI Target Item I\.-‘ariable 'l
dX T dX T
[ onaaidinaiddiasamrag mment | ksl Comment
[fﬂwerOn Prezz the power button to start ]
________ 2t time to keep the soda valve thue=telesapthesadosl
NOTE * You can edit the comment in the following ways.

* Double-click the comment.
« Right-click the comment and click [Delete (E)].
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4 To delete the comment, select the comment and click X|.

Comment List Comment List
Target Item I\.-‘ariable LI Target Item I\.-‘ariable LI
A4X T A4X T

Sicreen:Runes fiddress | Comment

Plezz the power button to start

=t time to keep the =oda valve

* You can d_eletethe 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.

[Gamment List ax MAIN{Manufacturing System A} \ F senool BRI 4px
Target Item |Flung ;I =
FEYE 3 1 |-MAIN START

o

SereenPune/Address | Comment

Lamp remaing OM until the PowerOFF button is pressed

MAN4 Ice iz supplied to a cup while pi PowerOn PowerOff e

i i O
al
E’""
l—

‘SodalhjectionTime
Sodaalve TON
I—t (ms)
aL 2000 |PT ET

Iee iz supplied 0 a cup while pressing the push button

IeeSupply Button SetlbeSupplyCup Supplylce
| 1L
I 1k

a8

SmallCupButton MO
I}
L

25) 4000 |1 D] SodalnjectionTime PT

SmallCupQuant ity
4

e @
B Syst |4 Addr | B Gom |[BY Sore Cumr
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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.

Comment

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

dX I s [ =]
=l

Screen:Rune/ Address |Oomment | Atribube IAII
. the power button to start D

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

D
=

Sodalhjection Time

[ odalale Bt Wariable

Supplylce Bit Wariable -
4] | 3

Feature | Lacation | Screen |
MY 4000 Sod & MAIN
TOM Sodalnjec 3 MATH
MG Sodalhjecti 6 MAIN
«| _ _ _ | »
B syt |%# Addr | &) Com |[BF Sere Com [ 8 Addr ([© Com |[BH Scre | Com |

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

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

" Device Addiess % Symbol Yariable

| wiaIM START
Type [a =1 7

Altribute IA” LI Lamp remains ON until the PowerOFF button iz pressed

B PowerOn PowerOff Lamp
Name | Type | Address | 2 } 17}
#L_UnlatchGles System Variab a -
#L Verzion Syetem Variab
#L_Watchdog Ti System Variab
IceSupplvButtc Bit VYariable
Lamp Bit Variable
LargeCupButial Bit Variable . .
LargeCupGuan| Counter ariak Sodalijecticnllime
MediumGupBul Bit ariable Sodalfalve el
3 ; (ms) G
MediumCupQu: Counter Variak am L 2000 |pT T
PowerQff Bit Variable
PowerOn Bit Variable Ins is supplied o & cup while pressing the push button
SetlceSupplyCh Bit Variable
SmallCupButto Bit Variable IeeSupply Button SetlceSupplyCGup Supplylee
SmallCupQuan Counter Variak 4 I I { =
elnjectionT| Timer Varisblsl | a
SodsValve Bit Wariable
Supplylee Bit Variahle -

d I I L SmallCupButton MOV
Llocation |Scieen ! 5 h
( MO 4000 Sod 5 MAIN J 2R 4000 |51 [[1 SodalnjectionTime FT
C

TON bodalqec MAIN
NG Sodalnjecti 6 P &I

Lamp

SmallCupQuantity
CTU

Bl Syst Jf Addr [ ) Com |BY Scre [E Gom | | 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.

* Pleaserefer to the Settings Guide for details.
F e Logic" (page 5-173)

* You can configure the logic screen settings in offline mode.

* For restrictions of logic action when the power is ON, refer to the
following.

F e Logic" (page 5-173)

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

ETP Server

Modem

Yideo Module/D%] Lnit

l G sy ﬁiAdlﬁ 0. | se | co B 5. |

* If the[System _Setti ngs| tabisnot displayedin the_workspace, on tr_le [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

Em Area | Extended Seftings | Remate Viewer

DisDIavl DDerationI Mokle

—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

2>Extended
—Logic

=Bun at Start 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
ernal Equipm%
(3) Discontinue

Synchronous communication
synchronization

<

Check communicati
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
isreset.

* Whilethe 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 (externa 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 aproject istransferred 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.
&"r33.9 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 val ues backed up to SRAM. Variable
values cannot be retained at download if the system settings are different, the project on the
GP isdamaged, 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 m! £ to start the transfer tool and
click [Transfer Settings].

=T Transfer Tool =]
File {F) Transfer (T} Settings {5) Help (H}

tdemony Loader

¥

.
il
A

Transfer Information ( {0 Transfer Settings

- Device
Send Web site [USE]

>

@ Eb Qﬂ Sl Efst Project Information = Select Project
Praject File M arme -
o [Untitled.pr=]
@ & Qﬂ Fiecsive Project | [Display Urit Model: AGP-3500T)
Comment
IQH 4:9 @ Compare Project
ate .
[2007/06/29 15:28]
e Dizplay Unit .
@j EP Information Designer
[GP_User]
a ; CF Card Transfer operation password =
@ | | Connection _l—l
K E
-
B
I |

Transfer Project
[#utomatic]

Transfer spstem
[Autornatic]

Close |

|

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

=T Transfer Settings E

Tarnsfer Settings | Site Settings I

— Communication Paort Settings — Tranzfer Project

= USB = Automati(p Fietain retentive varables
= LAN Al

" Modem

 COM

r— Tranzfer Syztem

& Automatic

£~ Forced

V¥ Transfer CF Files

¥ Transfer site data

ak. I Cancel |

4 Inthe 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 System &) (1|

Ak

Sereens of Type Al

SearchMethod [T = 1 fhaim sTant
(]

Hefie Soarch Seaich Lamp temains ON until the PowerOFF Button s pressed

TARX | EHE PowsidON  Ponerdif Lamp

| 1)
= f 171
63 Base Screens = [1]
a - o001 Uiniile Lamp
2 Window Screens
53 Logic Soreens SodalnjectionTime
For Sodavalve Ton
g | fms) 0 =
g |hmeoe] — |
2 ¢ INT Ut na / 2000 [PT_ET]
fraan P b supplied 1o & oup while pressing the push buiton

|| A (Marnul /
q lceSupphButton  SeticeSupplCup
st— i

Supphice]

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

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

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

[663 Window Scresns
8 Logic Screens SodalnjectionTime

0
vHeBE

Level |Error Numbe] Screen-Location | Summary

fr——

=D

1) 2} 3} 3} ) ) £ o £ &2

o If t_he[Error Check] window is nqt displayed, from thg[DispIay (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 2| 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.

e Click ¥ inthetoolbar.

» Click E on the [Error Check] window.

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

B Error Correction

Refer to the displayed [Level], [Error Number], [ Screen 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. Thiswill help you correct the error.

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

]
Refine Search Search Larnp remaing OM until the PowerDFF Button is pressed,
3 45
THRR X ‘ = ® PowerON FowerOff
2 )L /1

> Base Soreens N i) LI 1/1 O_

= - noot {Untitz Lamp

5} Window Screens
\.{3"‘, Logic Screens SodalnjectionTime

Finir SodaValve TOMN

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

Lewvel |Emor Mumbe| ScreenLocation | Surmmary

D11 Operand is undefined. Defing the operand

W arming Mo W aming

A Enor Check
(1) Manual - (F2) D T THND AFFDNC A4 EHOUT O F8 Ladder. 9 ShowH. T1DMeru  F1DTranst. G120 @

e In [P_referenc_%], you can sel_ect the settings to display duplicate coil
warnings during error checking.

& 517.7 [Preferences] Settings Guide M Error Check" (page 5-192)
» Upto 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 viaUSB and a
computer connected via Ethernet (LAN).

* AGP-3301S, AGP-3301L, and AGP-3302B do not support the online
monitor.
* In [Preferences], you can configure the communication settings and
monitor the settings with online monitoring.

F517.7 [Preferences] Settings Guide B Monitor Step Common Settings" (page 5-
197)

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 |Lay seier |. Monitor step begins.

. If_ you 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 (0O)] to discard any changes made to the logic program and start
up monitor mode.
Click [Cancel] to return to the editor without saving any changes.

,;_}‘_‘: Confirm Project File Save

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

T ) | Gancel |

« |f amonitor password has been set up, enter the password.
~"29.13.4 To enhance security" (page 29-128)
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3 Thelinesin thelogic 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 ()] 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)
Py 22em Dolcgh ear [2[Qy Py Comand(© Run (&)
- 5 W stop(s)
= = LN %

BE T =i o 2 g o 0 Pause (F)

|W’atch List 1 X| ‘:E MAIN(U g-# Enable Forces (E) @
Force Settings (R¥
Tupe Jan =
v [ Exb | /O (2
W EVARTXT L] Exeermal o @0
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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.

 Pleaserefer to the Settings Guide for details.
&"129.14.2 [Work Space] Settings Guide ® Watch List" (page 29-166)

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

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

Lamp remainz OM until the PowerQFF button iz preszed
PowerOn Edit (E Lamp
2 =2 . O
M Rename oymbol Yariable (R)
] Cut (T) Ctrl+x
i Copy (C) Ctri+C
i )
Wiatch List (W), -
Dl Cucplal v/ opisblo |ict /Cy SodalnjectionTime
Sodatfalve — TOM
]} {mz) 0
a3 2000 |PT ET
Ice iz zupplied to & cup while preszing the push button
IceSupply Button SetleeSupplyCup Supplylce
4 || i} =
E=)]
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» To add avariable to the Watch List, drag the symbol variable to monitor
and drop it into the Watch List. You can 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 L
Lamp Bit Variable L
LargeCupButto Bit YWariable L

PaerOn Add to Watch List

e S et =
SmallCupButto Bit Variable L
Sodatfalve Eit Variable L
Supplylce Bit Variable L
4] | i
Feature | Location | Screen |
MG PowerOff 2 MAIN

3 Inthe [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 |Caj menier |. Monitor step begins.

5% GP-Pro EX

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

T e TR T
OcB[5CloR(ads (s d@eax(vom  [ladd@dgad D0 %@ =z|(E

HoHaHrwno PP

MAIN(Untitied) 3 |

Type [an =l

A X [1016 (DT) |_maIN START

cresd [Twe _[Rads [ CunentVahe Lamp remains ON until ths PowsrOFF buttan is pressed
SmallCupButl BitVarisble. - OFF

et Btvate O Fonecn  Pomer0H

Lamp

/L s
Sodavalve  BitVarisbls - OFF m OFF OFF ot
Lamp Bit Variable - OFF
a OFF
owern e TFF - Lamp
: [l OFF
eeSupplyBul Bit Variable -

Lamp

@)—égg W osuB-m o

=)
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6 Monitor the current value of registered symbol variablesin the [Watch List].
You can check how operations are affected when you change the current value of each
address. To check operations when the [Type] is [Bit Variable], you can right-click to select
[Force ON (C)] or [Force OFF (O)].

‘watch List

Type fi [~

< X [1016

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

Lamp Bit Variable - OFF

PowerDff

Powern
Supplylce
lceSupplyBul BitYariable | -

T GFEE

Farce ON (C)

Force OFF @0
Bemove Forees (B

Delete current value (D)
T

e When th(_a [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 [Rea 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 Edt | on the State Toolbar. The [End
Monitor] dialog box appears. Click [Yes (Y)] to return to the editor.

@ GP-Fra EX

9 Monitar step will end.

| Continue?
Mo {3 |

e When you specify [Force ON _(C)] or [Force OFF (O)], the symbol variable
keepsits ON or OFF state until you remove forces.

* You can add addresses to the [Watch List] window whilein 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.

GP-Pro EX Reference Manual 29-83



Monitoring Logic Programs on the Computer (Online Monitor)

29.11.3 Adjusting the Setting Values for the PID Instruction

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

 Pleaserefer to the Settings Guide for details.
&"129.14.2 [Work Space] Settings Guide ® PID Monitor" (page 29-162)

1 Run the online monitor.

NOTE §7"29.11.1 Online Monitoring Procedures” (page 29-79)

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

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

FID manitor
[ Target PID Variable | pid ]j
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 2
Bias 10

Frequency in sampling

Prezent valueFV] —_— Output value(CV]

Graph Settings | [rjefli: | ]
5 5y 88 2d | B Co B sorlE3 wa B2 P
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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 avariable.
Tieback (TB) Operand S3 Can be changed only when the

instruction operand is avariable.

Proportional

Variable Format ##*#+* KP

Calculus Time

Address Format U s DT

Constant Address Format U_s##% KP Set value (x1000).
Integral Calculus | Variable Format 1T

Time Address Format U_ss## | T Set value (x1000).
Differential Variable Format s+ DT Set value (x1000).

Processing
Deadband Range

Variable Format **** PA
Address Format U_ s PA

Bias

Variable Format ##** BA
Address Format U_#xx BA

Frequency in
Sampling

Variable Format #*#** ST
Address Format U_ss##* 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 on a 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-Fro EX

\_‘_ﬁ

Orline editing has been started.

Any project editg will be zaved on the dizplay unit only.

Get project?

ez [1) I Mo [M]

» 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 asingle rung at atime. 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

Project (F) Edit (E) Wiew (¥} Comman Settings (R)

Logic (L)

Controller () Screen (3) Help (Hy

H

[ O[]

% e = EQE,

Sy Swstern P P Transfer
B 2, o o T ()
D EE B IE =55 6 E Insert Rung (R) Chrl+R /V JJ EJ j @
T ¢ B
E T LR S i Insert Label (L) Ctel+l
[Gorsen List 2 x[  EdtRung (8
Screens of Type  [an Delete Rung (D)
W
Seanhbethod  [Tils [
-t
Refine Search I Searchl TFHRIN = TRRT

TERX |2

53 Base Screens
535 Window Sereens

g} Logic Screens

[FINIT

[ MAIN

g}

INIT

HAIN

[Uritled)

[Untitled)

Gy

Lo

Switch

OFF

Lamp
OFF

—MAIN END

Stop
£

Larp

4b x

I
OFF

oFF
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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.6 System Variables" (page A-89).
« If apassword 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

Pazzmard

|**Jk*****

Protected, Pleaze enter password.

oK | Cancel

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

menu.
Project (F} Edit (E] View (V] Common Settings (R} | Logic (L) Contraller (€)  Sereen (5] Help (H)
g 2> @ Edit |22l 22| Ly
. z 153 o 3
AR Hreeme o) ™ :
BT 1kt o 2 9 BB o an arL
| Sereen List ax|| & Edit Rung (E) %
Sciensof Tope  [Al ~ Delets Rung ()
SeachMetod  [Te 7]
Refine Search T AT S TART
2 | I
2t
(43 Base Screens suich Slmlp s
o 2
\ley “window Screens @ OF{T 5;# O<|%_
[433 Logic Sereens
Finim Lamp
& INIT [Uniitle
OFF
FMAIN
& MAIN [Uniitle 3 L-MAIN END
@
NOTE » Upon deleting arung, the [Transfer Logic] dialog box is displayed and the
modified logic program will be transferred to the GP. You do not need to

gotothe[Logic (L)] menu and click [OK (O)].
« Alternatively, you can insert/del ete rungs from the [Delete Rung (D)] on
the [Logic (L)] menu or right-click the menu.

GP-Pro EX Reference Manual 29-87



Monitoring Logic Programs on the Computer (Online Monitor)

@ Inserting/Deleting Branches
Select the point where you want to insert abranch and click [Insert Branch (B)] onthe[Logic

(L)] menu.
To delete, click [Delete Rung (D)] on the[Logic (L)] menu.
@ GP-Pro EX [_[o=]
Project (F) Edit (E) iew (¥) Common Settings (R) | Logic (L) Controller (C) Screen (S)  Help (H)
Py 2eem sl ean |2 _an 23| gy Transfer »||!;M Mnnitnrl
b HJB\S@%Ejém v o -] 83 g3 B0 & HI
HE oo ome
[SereenList ax| B 4 x

=

Screens of Type AL .t
Seachbethod  [Tile S e
H5 Cancel Edit (C)
Refine Search I Search
THRX|EEY

Lamp

Switch Stop
/1 O
Lamp
2 Logic Soreens

INIT
INIT Untiedl Gl

2 Base Scieens 2]
35 Window Sereens

. AIternativeI_y, you can insert/_del ete'branch%from the [Delete Rung (D)]
onthe[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 (1)] on
the [Logic (L)] menu.
To delete, click [Delete Rung (D)] on the[Logic (L)] menu.

i GP-Pro EX M=
Project (F) Edit(E) Wiew (V) Common Sethings (R) | Logic (L) Contraller (C)  Screen (3)  Help (Hy

] T e

gy oo | Edit |3 QE on |33\ Gy’ (rER (3> lr-!ﬂ Monitor
Dor|5B|0R(eals o [lisd el B0 g e @
HE addirvno R PTH
[SereenList x| 4b x
Screens of Type Al i BT ]

SeachMethod  [Tile -~ ] Trencter Look ()

X5 Cancel Edit {C)
Refine Search
efine Searc! | Search Ston o
1/}

Switch
I
TRRX|2HYL [15? o
5 Base Screens Lamp

635 Window Screens

% 1 e Seraans

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

lMPORTANT variables when adding instructions.

 Alternatively, you can insert/del ete instructions from the [ Delete Rung
(D)] onthe[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.

Project (F)  Edit (E) View (¥) Commeon Settings (R) Logic (L) Controller (C)  Screen (S5)  Help (H)

Gy 2o olagh ean alEQL rreven [32(ijoeion 32{T o [2a(Tay_wenter )

ODcecQo0|0 e (s |8 a@eg x|V el @8 @,
AT Aoy R
[ Screen List 1l x\ MAIN(Untited) | e
Screens of Type Al -
Search method Title = 1 -MAIN START

Fefine Search Search
oW R X | = % Switch Stop Lamp

2 /|
3 Base Screens 07l L
523 Windaw Screens e
535 Logics

Cournit] 3
Small Cup Quantity
[FINIT R |Large Cup Quantity
gL o INIT test) pyMedium Cup Quartity
= 3 | mam Enp
FuaiN
FeEe] | MaN {test)

@ Inserting/Deleting Labels
A labdl isinserted one down from the rung you select. To insert, select arung when online
monitor is on, and click [Insert Label (L)] on the [Logic (L)] menu.
To delete, select the label to be deleted, then click [Delete Rung (D)] on the [Logic (L)]

menu.

Project (F)  Edit (E) View (W) Common Settings (R) | Logic (L) Controller (C)  Screen (S) Help (H)

gy Evstern = |2al | F Transfer
ay cic Prlgh e 2l for. 2|y [y vontor |

Eraiest

= T "
; . [ 100% - g en @
K| B0 a E ﬂ — 6 E Insert Rung (R) ChrHR v &l nj j f"l ]
Eramituno T WME o e
[Sereen List x| Edit Rung (E) 4b %
Screensof Type |4l - Delete Rung (D)
wt
SeachMethod  [Tile - o
«
b

Riefine Seaich el |
DHRRX|EHY Switch Stop Lamp
| 171

= I 1K
i Base Screens ) OFF OFF OFF
3 Window Screens e
i Logics Lairi CTU

Q

[FINIT OFF OFF |r
]| INT ftest) i lpy ovlo

Fuain 3 |-MAIN END
Frho]] MAN ftest) aa)

. Upon _deletin_g alabel, the _[Transfer Logic] dialog box isdisplayed_ 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.

g logic monitoring.

Tool i s s E
= W T o I PN |

1 MAIN START

iy

2 F Cr
1)

3 |-maIN END

(B

Instr Addr

B EE

29.12.1 Starting and Ending the Logic Monitor

W 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_L ogicMonitor.X[1] for the address. The #L_L ogicMonitor.X[0] isfor monitoring
addresses. The address monitoring screen appears when the system variable specification bit
isturned on, such as during logic monitoring.

Start up with the Logic Program

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

#L System Variable (#L_LogicMonitor).

Start up with the System Menu

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

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

are turned on at the same time, the address monitor for bit O is triggered.
And bit 1, which turned ON at the same time, turns OFF.

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

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

* You cannot start the logic monitor on AGP-3302B or AGP-3301. The
address monitor 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_L ogicMonitor).
(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_L ogicMonitor).

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

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

« If not changing the screens, click [Back to Previous] to end.

» Please note that if there is no screen to go back to, such as when you start
up the logic monitor when 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_L ogicMonitor 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.

2 F O

3 |-MAIN END

il
Instr | Addr
B

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 namesto 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.

Toolb TOO'

Page 2 EXIT
Click P or [ to switch Page 1 with Page 2.
Exit End the monitor.
Continued
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Feature Details
Switch the logic between RUN and STOR. Click to display
the screen below. Use the buttons to run and stop the logic.
RUN/STOP m
E ‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘
2
o
s
Address Switch to the address monitor.
Monitor &~ m Address Monitor" (page 29-95)
Ladder Switch to the instruction list.
Instructions &~ m Ladder Instructions" (page 29-97)
Search the variables and instructions specified in the
Search Search instruction list.
&~ " 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

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

Page 1 Search A

Tool
Toolbar ¢
Page 2 m EXIT

Click P 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 m

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

Switch the display of the current operand value between

DEC/HEX decimal/hexadecimal.

. ] Switch to the logic monitor.
Logic Logic & . .
" M Logic monitor" (page 29-92)
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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.
Right/Left: Jump to the top/last page.

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

Page 2

Scroll

A 5 g

Toolb TOO'

EXIT

Click P 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 m

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

DEC/HEX S\Nl_tch the displ ay of the current operand value between
decimal/hexadecimal.

Address - Switch to the address search.

Search Address 5~ 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.

Page 1
Tool
Toolbar ¢

Page 2

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

Exit End the monitor.

Logic ] Switch to the logic monitor.
g Hefie &~ " m Logic monitor" (page 29-92)
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B Ladder Instructions

Provides alist of instructions. Select the category to display al the lists and then select the
relevant list.

Instruction List
Bit Instr.

Pulse Basic
Program Flow
Basic Math

Tine ther |V

The instruction list has the following features.

Feature Details

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

Page 1 Search i
Toolbar Tool

Page 2

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

Exit End the monitor.

Logic Lodic Switch to the logic monitor.
g e &~ " m Logic monitor" (page 29-92)
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B Search

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

MAIN START

HAIN END

The search has the following features.

Feature Description

Use only variables as the search key. Select only the key variable in the

Variable Search address monitor.

Use only instructions as the search key. Select only the key instruction in

Instruction Search | o sruction ligt.

Variable & Instruction | Use avariable and instruction asthe search keys. Select the key variablein
Search the address monitor and the key instruction in the instruction list.

Based on the first search result, search avariable and instruction with the

Next Search next closest match.

Clear Search Clear the variable and instruction selected as the search keys.
* You can perform a search only while search is selected. The searchis

terminated if you scroll the screen.
* You can use the up/down search in the next search.

W Password
For logic with a password, you can monitor the logic after inputting the password.

GP-Pro EX Reference Manual 29-98



Convenient features to create/edit logic

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

«To Qi _splay two screens vertical_ly, on _the [Vigw (V)] menu, point to
[Editing Area (B)], and then click [Tile Vertically], or click 'm .

* You can start up multiple instances of GP-Pro EX and drag the parts and
instructions between projects from onelogic screen to another, or from one
drawing screen to another. Dragging and dropping from alogic screento a
drawing screen or from a drawing screen to alogic 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)
&"r29.9 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
)

; L { &
|7

MAIN END

o

a3y
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2 Select the symbol variable.

—MAIN START
)

ay

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 alocated to a part, the possible
symbol variables are displayed.
* Click [Cancel] to cancel the symbol variable allocation.
« Where the pointer is displayed with &, you cannot assign symbol
variables.

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

—MAIN START
)

Start
1]

ay

—

3 -MAIN END
a4y

* You can allocate symbol variablesin the [Address] window.
EF g 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 changesto -, release the left mouse button.

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

—MAIN START
)

T 1 I
D]
Fur
li
3 |-MAIN END
a4

Switchs/Lamp

» 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 |eft 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.

mmmmm Q Q se omment [V Switch Feature

Multfunction List

Select Shape Select Shape.

I™ Mo Shape I™ No Shape

Copy and Add I Get Operation Log Copy andad T Get Operation Log

Help (H) 0K ) 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|

—MAIN START
)

Staft

|
1
D]
Fur

—MAIN END

o

a2y

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

Run| ‘

= -

Start
Il

D] Stop  Bit Address » EERGEEEAN ]
g —Cancel Insert PT

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

* Instructionsthat can be inserted differ depending on the parts.
Fre Drag and Drop Parts" (page 29-111)
» When more than one symbol variable is alocated to a part, the possible
symbol variables are displayed.
* Click [Cancel] to cancel the symbol variable alocation.
« Where the pointer is displayed with (&), you cannot insert instructions.

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

—MAIN START
)

Stard Stop
|

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

L]
Start  Stop Fiur
2l —/—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

* Partsthat can be placed differ depending on the instruction.

&7 @ 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.

Son j e ET play Placed
SodalnjectionTime. g
HP SodalnjectionTime, T
SodalnjectionTime. R

plied to & cup while pressing the pu

iyButton  SetlceSupplyCup
| ] |
I L

GP-Pro EX Reference Manual 29-103



Convenient features to create/edit logic

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

N
N

e If [Copy Symbol Vari abl_e to Label] _in thg [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.
P
o

&”" m Logic Common" (page 5-193)
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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 ¥ 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, NC, PT, NT 1 S1 Bit Varizblo
OUT, OUTN, SET, 1 D1 Bit Address e Lamp
0 |RST, PTO, NTO Bit Variable
3 |IMP, ISR 1
g RET, EXIT
[ o .
=|For 1 s1 Word Addrgss Data Display
7 Integer Variable
0 NEXT
S1
PBC 2 . .
D1 |Bit Variable e Lamp
PBR 1 S1
Word Address » Word Switch
Integer Variable * DataDisplay
S1 .
" Float Variable v + select the Word
5 Redl Variable (You cannot select the Wor
g Word Address switch for float variables and real
2 _ variables)
B|ADD, SUB, MUL, 3 - Integer Variable
% DIV Float Variable
B Real Variable
§_ Word Address
D1 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
» DataDisplay

JADD, JSUB

S1

Time Variable (HR

3 S2

Time Variable (HR

D1

Time Variable (HR

[Variable: Integer Variable]
» Word Switch
» DataDisplay

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
» DataDisplay

Operation Instructions

MOV

S1

Word Address

Integer Variable

D1

Word Address

Integer Variable

» Word Switch
« DataDisplay

BLMV

S1

Bit Address (Array)

Integer Variable
(Array)

Float Variable
(Array)

Real Variable
(Array)

Integer Variable

D1

Bit Address (Array)

Integer Variable
(Array)

Float Variable
(Array)

Real Variable
(Array)

* Word Switch
« DataDisplay

(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
o |Integer Varicble * Data Display
Float Variable
Real Variable (You cannot select D1.)
S2  |Integer Variable
FLMV 3 Integer Variable
(Array)
" n
.5 D1 F'Loat Variable
3 (Array)
% Real Variable
c (Array)
IS py | Word Address « Word Switch
g Integer Variable « DataDisplay
3 |IXCH 2
o D2 Word Address
Integer Variable
Word Address » Word Switch
S1 : .
~OL. ROR. RCL Integer Variable « DataDisplay
RCR, SHL, SHR, 3| Yvord Asdr_?gl
SAL. SAR nteger Variable
D1 Word Address
Integer Variable
Word Address » Word Switch
o |Integer Variable * Data Display
Float Variable v + select the Word
- ou cannot select the Wor
; E‘é GT.GELT.LE | , Red dvag:b'e switch for float variables and real
g Word Address variables))
B < Integer Variable
g Float Variable
% Real Variable
@ Time Variable (HR . :
2EQ e, J6E AT, |, | °b | mIN SEQ) Ve ien ieer Variable
8 JLE, INE < Time Variable (HR |, Data Display
.MIN .SEQ)
Date Variable (YR . ;
NEQ, NGT, NGE, S1 MO DAY) [Variable: In_teger Variable]
NLT, NLE, NNE 2 Date Variabie (YR |, Lord Switch
’ ’ 2 ' » Data Displ
.MO .DAY) Py
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
7 ——— .
2 ' . [Variable: Integer Variable]
_% Tqur_r;er Variable (ET |\ v switch
£ |TON, TOF, TP 1 Ivaiablel » DataDisplay
S |TONA, TOFA i . [Variable: Bit Variable]
Timer Variable (.Q : .
& * Bit Switch
£ TI.R) . Lam
= p
%) i . i
5 Counter Variable EV\:;xr\;ab(IjeélA?_t egﬁr Variable]
5 (PV CV) ord S itc
= T » DataDisplay
7 .
£|CTU,CTD, CTUD | 1 |Variable | [Variable: Bit Variable]
o Counter Variable (.Q |, Bit Switch
c
§ .QD .QU .UP.R) . Lamp
s1 Word Address » Word Switch
BCD, BINENCO, ) Integer Variable « DataDisplay
DECO D1 Word Address
Integer Variable
o Word Address » Word Switch
.g o |Integer Variable « DataDisplay
g Float Variable v + select the Word
. ou cannot select the Wor
= |RAD, DEG, SCL 2 Red Varieble switch for float variables and real
5 Word Address variables)
> . g
= D1 Integer Variable
© Float Variable
Real Variable
I12F, I2R, F2I, F2R, s1 Type
R2l, 2
R2F, H2S, S2H D1 |[Type

Continued

GP-Pro EX Reference Manual

29-108




Convenient features to create/edit logic

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)

Integer Variable

D1

Integer Variable

Float Variable

Real Variable

» Word Switch
» DataDisplay

(You cannot select S1.)

S1

Float Variable

Real Variable

D1

Float Variable

Real Variable

« DataDisplay

BCNT 2

S1

Integer Variable
(Array)

Float Variable
(Array)

Redl 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
» DataDisplay

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

[Variable: Bit Variable]
* Bit Switch
e Lamp

PID 5

S1

Word Address

Integer Variable

Word Address

Integer Variable

Word Address

Integer Variable

D1

Word Address

Integer Variable

» Word Switch
 DataDisplay

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

_5 s1 Float Variable « DataDisplay
g Real Variable
7 |SIN, COS, TAN, Float Variable
£ |ASIN,ACOS, ATAN, | 2
§|COT, EXP, LN, LG10 D1 _
B Real Variable
5
LL
c . . [Variable: Integer Variable]
2 |JRD, JSET 1 | pg |TimeVarable(HR | '\ o Switch
S .MIN .SEC) :
= « DataDisplay
J2 [Variable: Integer Variable]
= |NRD, NSET 1| b1 [;Aalg\éa:\?k)"e('m - Word Switch
® ' ' « DataDisplay
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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

Symbol

Parts Variable Type Instructions Operand
i i Bit Address NO, NC, PT, NT, OUT, OUTN,
BitSwitth 55t Variable | SET, RST, PTO, NTO
Word Address They are
. MOV, ADD, SUB, MUL, DIV, |alocated to
Word Switch {;‘te.gaebrl EQ, GT, GE, LT, LE, NE S1 of the
Switch/Lamp arabie instruction.
Screen Change
Special Switch
Selector Switch
Lam Bit Address NO, NC, PT, NT, OUT, OUTN,
P Bit Variable | SET, RST, PTO, NTO
Word Add
2 Z=2 MOV, ADD, SUB, MUL, DIV, [They are
DataDisplay 9 EQ, GT, GE, LT, LE, NE alocated to
) Variable
(Input Permit) SIN, COS, TAN, ASIN, ACOS S1 of the
' ' : ' : " |instruction.
Float Variable | x\raAN, cOT, EXP, LN, LG10
Word Address |-
. Text Display Integer
Data Display Varizble -
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.

» Thelogic 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 (1)] from [Properties (1)] 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].

,;_}‘_‘: 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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c

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

' | Retentive Variable | Wolatile Variable

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

* You can choose to display [Retentive Variable]/[Volatile Variable] by

clicking the tab.

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.

Eit 0 items [ 0 /256
Integer 0 tems [ 0 /286
System Variable 7 items [ 1 7 /64
Tatal 7 items 7/ 256
NOTE » The [Number of Addresses Used in Logic] isthe number of external

addresses of [PLC1]=x**+*and internal addresses of [USER]. Please note
that the number of addresses that can be used in alogic 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 Inthe[Project Information] dialog box, click [Configure Memory]. The [Configure Memory]
dialog box appears.

2 Setsthe 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 stepsis changed
from 15000 to 60000. (The upper limit of the screen datawill be decreased by 1IMB.)

.;_if: Configure Memory

i Logic Capacity
15000 Steps

[~ Ewpand Logic Program Area

I 55  comments
55 comments+ 10 comments & |U = ’ blocks

"H ung Comment Capacity

Selecting the Expand Logic Program Area check box causes the maximum
number of logic steps to become BO000 steps, and the scieen data upper limit to
become 7 MB.

Cacel_|
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B Symbol Variable Number Restriction

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

. Registration Number
: Maximum Number .
Name Memory Size . . Restrictions on the
for Registration
GP-Pro EX
Bit Address (Bit
Variable) 64 bytes 512 256
Word Address (Integer 1024 bytes 256 256
Variable)
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
Number 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 1MB
Variable Name 32 characters
Number of Symbol
Variable Comments 210 (Defauit value)
Number of Characters for 16 KB 14 KB
Symbol Variable 32 characters
Comments
N fR .
umber of Rung 55 comments (initial value)

Comments
o - 16 KB 14 KB

aracters in Rung 128 characters
Comments
Number of Program

34

Comments
o —— 8KB

aracters in Program 32 characters
Comments
Number of Nests 50 Stack: 16 (32)
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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
Thelogic features operate as follows. The details are explained on the next page.

Power-ON

:

Initial Processing

v

Loading

A

[Logic Reset] [Logic Reset]

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

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

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

» Stop
Thelogic isin the paused state. Upon receiving a command ([Logic Reset], [Run],
[Execute 1st Scan], [Continug], or [Pause]), the state will change accordingly.
The [Logic Reset] command starts "loading”. Symbol variables areinitialized. When it is
aretentive variable and the power is off or the GP logic is reset, the most recent dataiis
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 isinitialized with
theinitia value for logic featuresin GP-Pro EX.
The [Run] command or [Execute 1st Scan] command zero-clears the clear-type variable.
The [Run] command starts "running”. The [Execute 1st Scan] command runs the logic
program once.

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

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

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

<>

Yes

Edit Scan Time

P

End Scan

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

» Fixed Scan Time Mode
Scan Time =
(#L_AvgLogicTime* 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 #L._AvgLogicTime, #L_PercentScan, refer to the
following.
FA6 System Variables" (page A-89)

« Scan Time Error
The following error isfound 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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M Logic Scan Time

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

percentage mode.
A A _
Logic Feature
- Read 1/0 Inputs o[ ETART
[} Start  Stop Fun
S 2 { /1 O
= 0 L
Q . Run
'g': - Run Logic Program b
-
3 |-MAIN END
a3

o)

£ :

= - Write 1/0 Outputs

3 I SR

%) A

Display Feature
o)
E - Screen Display j
o -
£
[%)]
4
S
°>-‘ - Touch Panel Processing
x
o
0
(@]
- Communication Processing
\ 4 \ 4
NOTE * Updating the device/PL C addresses depends on Address Refresh, and is

not affected by the fixed scan time or CPU scan percentage. For details on
address refresh, refer to " B Address Refresh” (page 29-125).

F”" & 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 alogic program in acertain cycle. It is suitable for programs that
prioritize control (logic programs) and for which the screen is mainly used for monitoring
(data display) with few operations required.

A A

Logic Feature

—MAIN START

- Read I/O Inputs o

Start  Stop
]

1t O

1
B
- Run Logic Program LRun
li

=

3 -MAIN END

Logic Time
(Processing time depends on
the user program)

- Write 1/0 Outputs

Scan Time

Display Feature

(User sets the time)

- Screen Display

- Touch Panel Processing

Display Processing Time

- Communication Processing

(Time that remains after subtracting
logic scan time)

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

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

GP-Pro EX Reference Manual 29-121



Convenient features to create/edit logic

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

IMPORTANT ¥ The minimum scan time 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 Scan Time Automatically
Automatically Adjusted Example
Adjusted

* Constant scan (defined value):
50 ms

 Logictime: 30 ms

Scan timeis adjusted to 60 ms.

GP-3400 Series L ogic time exceeds  Constant scan (defined value):

GP-3200 Series | Logic time exceeds
GP-3300 Series | 50% of the defined
LT3000 Series | constant scan

GP-3500 Series : 50 ms
0
GP-3600 Series i’gr{;g;tﬂ;i:nef'”ed « Logic time: 20 ms
GP-3700 Series Scan timeis adjusted to 40 ms.
 Adjust the setting time based on the #L_ AvgScanTime value after testing

the operation on the GP.
FA6 System Variables" (page A-89)
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@ 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 |- MAN START
i
°
0
o 8
= g Start  Stop Rur
F g 02) | 1 O
o % iy - Run Logic Program LR“
< o 2 n
- S ¢ e
2 8
LSR=)
k= = 2 3 |-MAIN END
o 25 a
5] .
E E8 - Write I/O Outputs
g \4
C 2 E |seeemmmmmmccceee e ciiimmmemmemmemsmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm -
8 2% 4 .
D e é g Display Feature
|22) <
FE § GEJ i g € - Screen Display
o9 F o2 X
ER| o E82
'[: s = Qo
c = 8o~
n 2 )
® 5E
(0] 35 g e — pa—
S o2 .
s EZS - Touch Panel Processing
- - ':0 2 50+ 30%
g geE
ol d=]
o 5 8=
0 E5 - .
& & - 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 timeis
20 ms:
Scan Time = (20/ 40) * 100 = 50 ms
Display Processing Time = 50 ms— 20 ms =30 ms

Asthelogic time becomes longer, the display processing time and the scan time become
longer. For this reason, as the logic time becomes longer, the time allocated for the display
processing becomes longer. This resultsin improved display update speed on the GP while
slowing down the processing cycle of the logic programs.

IMPORTANT ¥ Specify 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

* Pleaserefer to the Settings Guide for details.
F5.17.6 [System Settings] Setting Guide 4 Logic" (page 5-173)

1 Inthe [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
Modem

Yideo Module/D%] Lnit

2dlEI CIQ 5o Co[Eg 5.

* If the[System _Setti ngs] tab isnot displayedin 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 avalue for the setting.

Dizplay Unit

Suktem Areal Extended Settinusl Remate Viewer

DisDIavl Operation | Mofe

System Settings
& Fived Scan Time lmg ms
" CPU Scan Percentage lmﬁ %
WDT[watchdog Timer) Settings ISDD ﬁg s
»rExtended
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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 I
LS Addre;iss . [#INTERNAL]LSO10000]

Address Refresh

Logic Feature
\_  PseudoAddress |
(Logic Address)

Screen Display and Touch

Z,

Feature

Logic Program

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.

[

Ooooo
Goooo

Gooooo|
Gooooo|

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
External Equipment :

Operations | te e
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 ¥ 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.

 Please refer to the Settings Guide for details.
F517.6 [System Settings] Setting Guide 4 Logic" (page 5-173)

1 Inthe [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

ETP Server

Modem

Yideo Module/D%] Lnit

T3 5y (B ad B C QL se | co B s

* If the[System _Setti ngs] tab isnot 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 tgde Syzlem 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 =
2>Extended
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3 In[Address Refresh], select the speed.

Addrezs Fefresh

Medium vl

”Logic
Dinn =4 THawd L

<{Bazic
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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 %% on thetoolbar.

[ Common Settings (R}
I 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.

MAlNUniiled) E3 %7 Passwords £
Set Pazsword
—¥ Enable Security Function
Esport
[ AddUser D = Delete

Lewvel Password
1
2
3
4
5
g
7
g
9

10

11

12

13

14

15

™ Set Security Level For Each Feature

e e~
Offline Mode ]

Logic konitar i}

Online Logic Editing o ]
Fead GP-Viewer Data 0

‘wirite GP-Viewer Data 0 ]
“iew ‘Web Server Content 0 T

Extended
NOTE  Set apassword 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].

=

Set Security Level For Each Feature ]

Item

| Level

[ Disable[ «

—

Offline Mode
: =

Online Logic Editing

=

[TFEag T W IeweT ot
wiite GP-Viewer Data

“igw Web Server Content:

T
0
]

O

-

Extended

» 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 thelevel of the [Logi

¢ Monitor].

[V Set Security Level For Each Feature

Item

| Level

[ Disable[ «

1

[P Cogne E amrng

| CUfflire b ode

Logic Monitor

Read GP-Viewer Data
wiite GP-Viewer Data
“igw Web Server Content:

Extended

* You can configure advanced security feature settings. Please refer to the
Settings Guide for details.

§7"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
detailsin [Properties] by selecting rungs and instructionsin logic programs. You can edit
symbol variablesin [Properties].

 Please refer to the Settings Guide for details.
F 5175 [Work Space] Settings Guide M Screen List" (page 5-133)

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

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

Properties

Logics |MAIN =l
Runes 10
Steps il
Lable List

Label Name |Rung comments
1 - MAIM START

4 - LABEL-001

10 - MAIMN END

:Qh::ﬂ
alf AL

Attribute Mame | Value

Title Manufacturing Systemd

G sy |8 ad | ) oo |[BY Scr @ Pro

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

Logics I MAIN - l

Fures IMIT
Steps SUE-07
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B Properties Search

* In[Label List], al the logic program labels are displayed. Select alabel to move the
cursor to the selected logic program label.

MAIN{Manufacturng System#f) .;\]| Properties
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 { } /1
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 System#A) .3| ERRYR roperties
& | Logics IMP.IN -]
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
! >> 10 - MAIN END
D]
LimitSwitch 1 Switch 1 a1
3 :,-"E O— Attribute Mame [Value
(3] ¥ Logic
1. Title Manufacturing System#
=L
4 -LABEL-00
eEM [ Rune Mumia j]!
Lamp remains OM until the PowerOFF button iz prezzed
PowerOn PowerOff Lamp
5 { | 1/} O
{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 arung in the logic program to display [Rung Number] and [Comment] for the

selected rung.
LimitSwitch_1 Switch_1
3 1/}
(3]
4 L LABEL-001
{113
Lamp remains OM until the PowerOFF button iz prezzed
PowerOn PowerOff Lamp
sb— | I
{12
Lamp
l—

E‘P:lﬂ
alf ALl

Attribute Mame | Value

Title
¥ Fune

Furg Muml &

Comment

Manufacturing System#

o

.

an

a2y

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

a1
Adtribute MNarne |Va|ue
* Logic
Title A Manufacturer Spstem
* Fung

Rung NugT™S

it remaing ta turn the lights on.

Linefeed: Al + Enter

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

1
4}1 = ﬂ
alf ALl

||| Attribute Name | Value

Title Manufacturing System#
¥ Fune
Furg Muml &

settings.
LimitSwitch_1 Switch_1
/L
I"lrf O_
|-LABEL-001
Lamp remainz OM until the PowerQOFF button iz pressed.
PowerOn PowerOff Lamp
e O-
Lamp

TrTTT T
¥ Ladder Ihstructions
Ihstruction MO
* Operands1
Yalue/dd PawerOn
Twpe Bit Variable
¥ Detail Settings
Addrezs
Array 5i 0
Retentiv Vaolatile

Commer Press the power button to s

* If the detailed settings are not displayed, click 4| (or » located to the |eft
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

* For how to display the Comment List, refer to the following.
F29.7.4 [Comment List] Window" (page 29-69)

* When [Target Item] is[Rung], double-click acell in the [Screen: Rung/Address] column
to select the rung in the logic with the comment you want to delete.

‘Oumment List n x‘ MAIN{Manufacturing System A) | F cynmbol \ B
Targst em  [Fune =l =
g 1 |-MAIN START
(0}
r " 1
_ Lamp remaing OM until the PowerQFF button is preszed
Latp remainz ON until the Pay
MAING Iee iz supplied to a cup while p PowerOn e——— Lamp
o
Qi
Lamp
SodaljectionTime
Sodavalve TOM
} (msd G
a3 2000 |PT ET
Iee iz supplied to a cup whils pressing the push button
IeeSupplyButton SetleeSupplyCup Supplylce
4 1 i1
a8}
SmallCupBution MO
|
I
(28} 4000 |51 D1 SodalhjectionTime. FT
SmallCupliuantit
1 | ; p y
B Svst \ﬁ addr | [ Com \ Sore GCom ’— :I

» 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.

Comment List
Tareet Tem [Variable =] € Device dddress & Symbol Variable
E 3 Type Al hd
ToereenTines fagress [jamment fuibwe [an -
FowerOn fress the power button 1o start
Sodajectintime N alve B

Name | Type | Address |

#L_UnlatchGlez System Varish
#L Version  System Variab
#L WatchdoeTi System Varish
IeeSupplyButtc Bit Variable
Lamp Bit Warizble
LareeCupButto Bit Variable
LareeCupCuan Gaunter Varist
MediumGupBul Bit Variable
MediumGupGu: Gaunter Varist
FomerOff it Variable
PowerOn Bit Warizble
SetloeSupplyCr Bit Variable
SmallCupButto Bit Varisble
SmallCupQuan Gounter Variat

SodaljectionT| Timer Variable|

SodaValve  Bit Varizble

Supplylce Bit Varisble =
ol | 2
Feature | Location | Sicreen |
MOV 4000 Sod & MAIN

TON Sodalhjec 3 MAIN

NG Sodalnjecti & MAIN

4| D

B Syst [ Addh | ) Gom |[BF Sore B Gom B 5yst il Addr [ Com | BB Scre B3 Com |
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|

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

SetlceSupplyCr Bit Wariable T T . J
SmallCupButta Bit Varishle IceSupplyButton  SetlceSupplyCGup Supplylze
EmallCuptuan Counter Variak s} 1L

SodalhjectionT| Timer WVariable

r L}
e
SodaValve Eit Variable
Supplylce Bit Wariable -
4] | 3

= = i | SmallGupButton MO
] |
T T \ ] }
[ MOV 4000 Sod 5 1ATN )] (25) 4000 |51 0| SedaljectionTime. PT
TON Coaemes TR
NG Sodalnjecti 8 MAIN
SmallCuplluantity
cTuU
G Syst 1 Addr [ com |[BF Scre | Com |

1 8 =l
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29.13.6 Using Previously Created Logic Programs

You can register apreviously created part of alogic program or a subroutine program as a
logic part. You can call the logic program part from another project file as well as from the
logic program that you are currently editing.

Registering frequently used logic programs saves you from creating the same program over
and over and reduces your workload.

Furthermore, you can export and import registered logic parts to use the same logic partsin
GP-Pro EX on other computers.

» Logic _parts are saved in the specifi ed 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 arung asalogic part.

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

Lamp
I amlin W osuem
o
SodalnjectionTime
SodaVahe - TON
7 1F tms)
pm—
EeeSupplyButton  SetleSupplyCup Supplyloe
{ F i
@
SmallcupButtan WO
[t
w1y 4000 |51 D] SodajsctionTime.PT
SmallCupQuantity
Q@
R
1|pPv G|

2 Fromthe[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 alogic part.

1 Display a subroutine program you want to register as alogic 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].

,;_}‘_‘z 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 aregistered logic part and insert the part in the logic program that you are
editing.

@ Inserting Rung Parts in Logic Programs

1 Select the rung one up from where you want to insert the part or a part (power bar,
instruction, etc.) of the rung.

sl O
a2
Lamp

- Tf S osue01

f
(211

SodahectionTine

SodaValve TOM
7 -} i) o
) 2000 |PT ET|

8 |=MAIN END
G

2 Fromthe[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].

" Subroutine Parts

Commert

-]

Pre=Fix of Symbol- I
Wariable Mame

I Load I ! Cancel |

* You can avoid overlapp@ ng the symbol variable names by inputting text in
[Pre-Fix of Symbol-Variable Name].

If alogic program isloaded when the symbol variables are overlapped, the
variable type may be changed.

Isthat case, the input text is added in front of the symbol variable name of
the rung parts, then inserted into the logic program you are editing.

For example, when entering "ALine" in [Pre-Fix of Symbol-Variable

Name]:
After Insertion of the
Rung Parts .
Logic Program
Symbol . . .
yn Switchl ALineSwitchl
Variable Name
4 Therung part isinserted.
o » suem
4y
SodalnjectionTime
Iz:eSuDD\ylElutmr\ Setlz:as‘upln\youn Supplylse
(34) - -
SmaI\O:.lp‘Eluuon MOV
(419) L 4000 |51 D1 SodalnjectionTime PT
SmallCupQuantity
CTU
Q|
R
1PV GV

GP-Pro EX Reference Manual 29-137



Convenient features to create/edit logic

& Add Subroutine Parts

1 Fromthe[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].

i: Readout Parts

" Rung Parts ' + Subroutine Parts I

Commert
C
[
Pre=Fix of Symbol- I
Wariable Mame N
Subrouting Mame [ |SUEI—02 ;IJ

[| Load I ] Cancel |

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

[Soreen List 2 x| MAIN(Martact..) SUB-02(Untitied) | qb %
Screens of Type IF\H ﬂ
Search method IT‘”E ﬂ (01) -5UEB-02 START
Refing Search I Search I
CoORX | ZH% SmallcupR
2
53 Base Soreens - a
MiddleCup.R
= - mor (Uit et
<2 Window Screens
"_': LargeCup.R
i Logics
FINIT
B |peOpe|| T {Untitled!
. :-T 3 |-5UB-02 RETURMN
EAIN 18
B i 8 T— AN {Manufacturing Systemd)
S | suB-om (Untitled)
70 | SUB-02 (Untitled)
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W Editing Logic Parts
You can edit and delete part names and comments for registered logic parts.

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [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
Partg] 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
[
| IT l Delete |
Cloze |
To delete parts, click [Delete (D)]. When the following dialog box appears, click [Yes (Y)].

Selected object will be deleted.

\‘?/I Continue?
ez (Y0 |

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

You can import and export registered logic partstogether into asingle file (.Ipf). Thisenables
you to use the same logic parts in GP-Pro EX on other computers.

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

@ Export Procedures

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [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
Partg] 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].

.;_i‘_‘: Parts Management =]
Edit Part Name/Comment  Import/Export |

Parts PartstoExoort

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

Supplylce(Sub-routing]

Add All >

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

Cloze |

» To export multiple pqrts, repeat the steps 3 and 4.
» To export al parts, click [Add All>>].

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

5 Click [Export]. Partsin the [Export Summary] will be exported.
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|
6 Specify the save location for the logic parts batch file (.1pf), enter aname, and click [Save].
Open 21
Look in: Il'f) Database j - £F B3

|)backup

[File name: IpartsD1| j I Open I ]
Files of type: | Logic Parts File [~1pf) | Cancel |
7

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

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

1 Fromthe[Logic (L)] menu, point to [Parts (M)], and click [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 alogic parts batch file (.Ipf) to be imported, and click [Open].

Open 21
Laak ir: I@ My Dacuments j Ll £F B
) My Music
.||:]F
=
Iy Computer
File name: IpartsD‘I pf j Open
Filez of type: ILogic Partz 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 [Closg] to close the [Parts Management] dialog box.
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29.13.7 Deleting all unused symbol variables

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

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

‘Address 1 xl
@ Device Addiess € Symbol Varishle

Type IBltAddress j

tddiess  [[PLC1}<00000 =

® 012345678 9ABCDEF

ooooo
oamo
00020
00030
00040
00050
00060
00070
o0oso
00030
0o0a0
00aen
ooocao
ooopo
O00E 0

DDDDDDDDDDDDDDDD&I

o o o o o o e o o o )
IS NNNEEEEEE
o o o o o o e o o o )
o o o o o o o o o )
IS NNNEEEEEE
o o o o o o e o o o )
IEENEEEEE NN ED@ED
o o o o o o e o o o )
o o o o o o e o o o )
IS NNNEEEEEE
o o o o o o e o o o )
o o o o o o o o o )
o o o o o o e o o o )

DDDDDDDDDDDDDDDDLI‘

Feature | Location ‘ Screen |
_ﬁ Address Common | Screen Li |§i Spstem 5 |

menu, point to [Work Space (W)], and then click [Address (A)].

« If the [Address] tab is not displayed in the Work Space, on the [View (V)]

2 Select [Symbol variable] and click . The [Unused Symbol Variables] dialog box will

|Address a x| MAIN([M anufacture System A) ;3| 4%
' Device Addresd % Symbol Variable =
1 |-HMAIN START
Tupe Ja =l o
Atibute IA" j Lamp remaing OM until the PowerOFF Button is pressed.
B PowerON PowerDf Lamp
| | i/l
b 2 athdgess 4| z 1 1/
Used Lamp Bit Wariable e i
Unused leeSupplyButton Bit Wariable Lamp
ot C |—|—I | o Lot iooiobl
Suppllce Bit Yariable
SmalCupEutton Bit Yariable oo
SmallCupluantity  Counter Variable -
oacuy it
Feature | Location | Screen | a3
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3 Click [Delete All].

The following Symbol Yariables are unused
and will be deleted.

M

lce Supply Cup Set Bit variahles

lce Supply Buttan Bit variahles

Delete Al I Cancel |
[: 4

» Deletesal unused variables. You cannot specify which variables to delete
or not delete.

4 All unused symbol variables were del eted.

|Address 1 X| MAIN(Manufacture SystemA) £ 4 %

" Device &ddress % Symbiol Variable —

1 |-HAIMNSTART
Tupe a =] )
Altribute IA" j Larmp remaing OM until the PowerOFF Button is pressed.
g PoverOM PaveerDff Lamp
Narme [ Type a|Addess | 2 | i /1 O—
L Dt loiakl [ 1

Used —)[Soda\u‘alve Bit Wariable ]
PRt
SeticeSupplyCup  BitVariable
Supplylce Bit Y ariable
SmallCupButton Bit ‘fariable

SmallCupQuantity  Counter Variable -
ot o)

Feature | Location | Screen az

Lamp
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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 Onthe[View (V)] menu, click [Option Settings O)]. The [Option Settings] dialog box

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

#* Preferences | %]
Enelal onfigure toolbar layout
" Parts
Errar Check :
Screen Edit Style ¥ Show Parts preview
Logic Commar 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. Iconsin the selected category appear in [Items)].

Object Toolbar
I Ladder Instructions j
Category
Item Toolbar
Add>> | [ blank - |
SET << Remove F MO
RST Separator NC
— out
B
TOM
Move Up EX T0F
I ove Dovn CTD
Default |
Qg (0] I Cancel
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4 In[ltem], select theicon and click [Add] to move the selected icon to [ Toolbar].

#* Toolbar Settings [<]
Object Toalbar
[Cacerinstructions 7]
Categom

Itern Toolbar

l Add »> J - blark 5|
SET << Remove
RST Separatar

Move Up
I owe Do

Drefault
0K [0 Cancel
‘;_if" Toolbar Settings [<]
Obiject Toolbar
ILadder Irestructions 'I
Categomy

IBll Basic 'l

Item Toolbar
[ s> | fimo |
RST < Remove Het WE
Separator O OuT

=Y
TON
A

" TOF
Move Up oo
fayve Do =5

Default I

QK (o] Cancel

5 Click [OK (O)] 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 bel ow.

 For details on the instructions, refer to the relevant instructions.
Qét’(:hapter 31 Instructions (page 31-1)

Category Feature Instruction |lcon

Normally Open NO it
Normally Closed NC T
Out OouT EoE

Bit Basics
Negative Out OUTN LG
Set SET &
Reset RST &
Positive Transition PT 1t

Pulse Basic
Negative Transition NT Ht

Basic Jump JMP
Instructions Jump to Subroutine JSR

Return RET
Repeated Process (Start) | FOR %
Repeated Process (End) | NEXT N

Program Control
Inverse INV S
Exit EXIT i
Power Bar Control PBC L
Power Bar Reset PBR e
Logic Wait Instruction LWA M

Continued
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Category Feature Instruction |lcon
Add ADD +
Subtract SUB -
Multiplication MUL X
o .
perat|.0n Division DIV g
Instruction
Modulation MOD F
Increment INC it
Decrement DEC 3
Time Addition JADD @
Time Operation
Time Subtraction JSuUB 3
Logical AND AND D
Logical Logical OR OR 55
Operation Logical XOR XOR =
Operation Logical NOT NOT
Instructions Move (Copy) MOV ot
Block Move (Block Copy) | BLMV B
Transfer
Fill Move (Fill Copy) FLMV ]
Exchange XCH Cr s
Shift Left SHL &
Shift Right SHR i
Shift
Arithmetic Shift Left SAL e
Arithmetic Shift Right SAR o
Rotate Left ROL g
Rotate Right ROR a
Rotation Rotate Left with Carry RCL &
Over
R Right with =
otate Right with Carry RCR &
Over
Continued
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Category Feature Instruction |lcon
Compare (=) EQ v
Compare (>) GT >
Arithmetic Compare (>=) GE >
Compare Compare (<) LT <
Compare (<=) LE <z
Compare (<>) NE -
Time Compare (=) JEQ e
Time Compare (>) JGT 5
Compare _ Time Compare (>=) JGE 5=
. Time Compare
Instructions Time Compare (<) JLT G
Time Compare (<=) JLE =
Time Compare (<>) JNE 2
Date Compare (=) NEQ e
Date Compare (>) NGT i
Date Compare (>=) NGE oty
Date Compare
Date Compare (<) NLT o
Date Compare (<=) NLE e
Date Compare (<>) NNE s
On Delay Timer TON e
Off Delay Timer TOF e
Timer
! _ — Pulse Timer TP =
Instructions
Duration On Delay Timer | TONA o
Duration Off Delay Timer | TOFA =
Up Counter CTU -
Count
oun er — Down Counter CTD iy
Instructions
Up/Down Counter CTUD L
Continued
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Category Feature Instruction |[lcon
BCD Convert BCD &
BIN Convert BIN -+
Encode ENCO o+
Data Convert Decode DECO &
Convert to Radian RAD X
Convert Degree DEG o
Scale SCL He
Convert
: Convert Integer to Float I2F 5
Instructions
Convert Integer to Real I2R k4
Convert Float to Integer =] =
Convert Float to Real F2R A
Type Convert
Convert Real to Integer R2I ¥
Convert Real to Float R2F p
Convert to Seconds H2S &
Convert Seconds to Time | S2H x
Sum SUM 2
Average AVE ajo
Calculation
. Square Root SQRT E
Functions d Q =
Bit Count BCNT e
PID PID r
Sine SIN Pl
Cosine CcOS a
Function
) Tangent TAN a
Instructions Trigonometric
9 . Arc Sine ASIN &V,
Functions
Arc Cosine ACOS &V
Arc Tangent ATAN Ry
Cotangent COoT A4
Exponential EXP 24
Miscellaneous
i Logarithm LN
Functions ¢ b
Log Base 10 LG10 Lo
Continued
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Category Feature Instruction |[lcon
Read Time JRD [
Time Read/Write
Set Time JSET &
R/W Instruction
Read Date NRD fh
Date Read/Write
Set Date NSET by
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29.13.9 Collectively Editing Symbol Variables

You can import and export alist of symbol variable settings as a CSV-format file.
The CSV format for exporting datain 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 Yiew Inset Fomet Took Data Window Help =12 %]
DS SRy faa(o-axs &8 lE 2 e sl rulE=E=|0-2
5 =] =1
A [ B [T ¢ T oI TETFTI & [ Hw [T T 0 —=
] |GP-Pro EX I
Header . __IFHE Type Symbolvariable
Information 3_|File ersion 1 ]
¥
| & Name Index Type Internal/Extemal Address Keep Comment
| B |PowerOn Bit'ariable Press the power button to start
o | SetlceSupplyCup Bit\ariable
SymbOI ilceSupp\yEutmn Bit\ariable
Variable | 8 |LargeCupButton Bitariable
Information | 10 MediumCupButton Bit\ariable
| 11 | SrnallCupButton Bit\ariable
| 12 | PowerOf Bit''ariable
KEIE) 0
E 1
KEE 2
l16|@ 3
7 @ 4
| 18 | Supplylce Bitvariable
| 19 Sodavalve Bit''ariable
| 20 | Larnp Bit\ariable
21 | SodalnjectionTime Timerariable 1 Set time to keep the soda valve
| 22 |LargeCupQuarntity Countervariable
| 23 | MediumCupQuantity Countervariable
| 24 SmallCupQuantity Countervariahle
| 25 EmergencyStap BitAddress PLCY ¥00100.0
Ea
Ed
|23
|30 g
| 4[» (b Manufacturing_System_& [4] JJ
Ready | | T — 4

» 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 : (Pleasedo not edit.)
File Type : Symbol Variable (Please do not edit.)

File Version : Thefileversion is saved. (Please do not edit.)

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

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

* For naming restrictions, refer to the following.
F v m Registering Symbol Variables" (page 29-11)
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Index
index.

: When specifying the array, use sequential values starting from zero asthe

used

* When the symbol variableis a Bit-Address or Word-Addresstype, it isnot

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

&

" W 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 PidVvariable

&”" m Variable Type" (page 29-13)

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

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

Category Text Text Remarks
LS Area ANTERNAL You can use it only with direct
access.
Internal
Address User Area #INTERNAL
Memory Link AMEMLINK You can qseltonly 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.
¥729.3.1 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.
§~"29.3.1 Usable Addresses" (page 29-8)

Retentive . Input the retentive/volatile settings.
Settings Value
Retentive 1
Volatile 0
* For the clear setting, you can omit the "0" value.

* When [Register Variable] is specified as [Address Format], it is not used.
* For details on the retentive/volatile settings, refer to the following.
& m Retentive" (page 29-16)

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

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

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

MATMUrtitled) £~ Symbol | abx
Edit Symbol Variables
Mame |Type | Array |Gnunt | Addrezs | Retenhv| Comment
1 SmallGupButtan Bit Wariable O
2 SmallCupliuant ity Counter Wariable O
3 LargeCupButton Bit Wariable O O
4 LargeCupCuantity Counter Wariable O
] MediumCupButton Bit Wariable O O
i} MediumGCupQuantity Counter Wariable O
7 Sodavialve Bit Wariable O O
a SodalnjectionTime Timer YWariable Set time to keep the
9 Lamp Bit Wariable O O
10 | EmergencyStop Bit Address [PLCT1LA00100
11 PowerOff Bit Wariable & O
12 | PowerOn Bit Wariable O O Prezz the power button
13 | Supplylce Bit Wariable O O
14 | SetlceSupplyCup Bit Wariable O O
156 | IceSupplyButton Bit Wariable O O
*

« You cannot import/export system variables.

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

Save As HE
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 Inthe[Edit Symbol Variables] window, click [Utility] and then click [Import].
» For CSV files exported from GP-Pro EX, select [GP-Pro EX Format].
e For CSV files exported from the other application software, select [Other Formats].

MAIN{Untitled! (3 £ Symbol .a| qbx
Edit Symbol Variables LIl
I Ll
Mame | Tvpe frray | Count Address Retentiv| Comment
* Expart

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

Save As
Save jr: Ia Database j - &5 ER-

Save

IManufacturing aystem A hd
IESV File [* zav] vl Cancel |
7

» If you selected the CSV file exported from GP-Pro EX, proceed to step 4.
» |If you 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)].

File: harme:

Save ag type:

* For details on the [Import Data Link] dialog box, refer to the following.
§7129.14.3 [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

i

Bit &ddress

—Specify Type Format

Wword Address

Jsooy

JINT

oK () I

Cancel |

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)].

o |

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

« 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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* If thereisan 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 |
M ame Irvealid Mame

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

« |f youclick [Output Log], the contents of the [Import Error] dialog box can
be output as afilein CSV format.
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29.14 Settings Guide

29.14.1 [Logic Programs] Setting Guide

. Yog can defi_ne the logic scan time settings in the System Settings [Display
Unit]'s[Logic] tab.
F517.6 [System Settings] Setting Guide 4 Logic" (page 5-173)

Logic Program Settings

r—Logic Frogram
& Enable " Digable

—Fegister Yariable
& “ariable Format  Address Format

Eetentive Area Settings

Setting Description
Logic Program Select whether to [Enabl€] 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 variablesin
[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 areawill not be kept.

Please notethat all the variablesalocatedto I/0 (X, Y, I, Q) will be set to
volatile. You cannot change the settings to retain variables between
sessions. Furthermore, you can only choose the retentive setting for PID
Variables (U).

Continued
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Setting Description
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_

Retentive Settings 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 U_
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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]
SodalhjectionTime Set time to keep the

<| I >|

G| A DclEs Bo[@rl

Setting

Description

Target Item

Select [Variable], [System Variable], or [Rung] to display the comments.

Edit

[

You can edit commentsin [Variable] and [Rung].

Delete x

You can delete commentsin [Variable] and [Rung].

Add

Operation Icons
(#

When you click the icon, the [Address Input] dialog box appears only in
[Address Format], selected in [Register Variable]. You can specify
addresses and add logic addresses.

Al Logic Address Display" (page 29-20)

Screen: Rung/Address

The symbol variable nameis displayed in [Variable]. The system
variable nameis displayed in [System Variable]. Double-click to switch
to the [Address] window and the relevant variable will be selected.

The logic name and rung number are displayed in [Rungs]. Double-click
to select the target rung in the logic program.

Comment

The comment for the selected rung will be displayed.
Double click to edit [Variable] and [Rung].
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B PID Monitor

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

FID manitor

Target PID Variable  |pid =l

Item

Targeted value[SP)
Tieback(TE]
Proportional constant
Integral calculus time

Differential calculus time 2000sec
Processing invalidity range a0

Bias 20

Frequency in sampling 3000ms

Prezent valueFV] —_— Output value(CV]

Range: 1000-65535 ‘

Graph Settings | ez |

G sy |5 ad | ) co BT sorlfEwa B2 Pl

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 detail s of the graph. Click and the settings dialog box
appears.

,f_‘: Graph Settings
Hi it [#035 =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
Valug], [Output Invalidity Range], or [Output Range].

Graph Display

Specify [Upper Limit], [Lower Limit] and [Width] for the graph display

Range range.
The graph must be updated with the values specified for the PID
Update .
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 avalue for output during power off. The range for input depends
on the PID instruction output settings. For details, refer to the PID
instructions.

& Chapter 31 Instructions (page 31-1)

Proportiona

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.

Constant The setting range is from 0.01 to 100.00. For details about proportional
constants, see the next page.
Fre Proportional Operation (P)" (page 29-164)
Specify the intervals between integral calculations. The setup rangeis
Integral from 0.00 to 3000.00 seconds. For details about integral calculustime,

Caculus Time

see the following.
Fr e Integral Operation (I)" (page 29-164)

Differential
Calculus Time

Specify theintervals between differential calculations. The setup rangeis
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

gr::dr:jg deviation in the settings range is "0", and the processing deadband range
isbased on from the Set Point. The settings range from 0 to (maximum
Range output value —minimum output value) / 2.
The value specified hereis 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 formulafor the relation between deviation (E)
and operation volume (CV) isasfollows.
CV =KPE (KPisthe proportional gain.)
When the deviation is fixed, the proportional action is as follows.

A
Deviation
E
v
Time
Operation _ _
Volume Proportional Action
KP - E Operation Volume
\
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 actionis
strengthened. This proportional action causes offset (residual deviation).

@ Integral Operation (1)
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.
Oncedeviation is caused in the integral action, the operation volume of the action changesto
the operation volume of the proportional action. The time required for the change is called
the "integral calculustime." Thetimeisindicated as Tl. A smaller Tl resultsin a stronger
integral action.
If the deviation isfixed, the integral action is as follows.

Deviation A
E
Y
Time
/ntegral Action Operation Volume
+Proportional Action
Integral Action Operation Volume
Operation A Proportional Action
Volume i
KP-E Operation Volume
v
«Tl— Time

Useintegral action as"Pl action" combined with the proportional action or as"PID action”
combined with the proportional and derivative action." You cannot use integral action alone.
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@ Derivative 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. Thetime required for the changeis
called the "differential calculustime" and isindicated as TD.

A larger TD resultsin stronger derivative action.

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

Deviation
A
E
\ 4
Time
Operation . ) .
Volume Proportional Action Operation Volume
KP - E
\
«—TD— Time

Use derivative action as "PD action" combined with the proportional action or as"PID

action" combined with the proportional action and integral action." You cannot use derivative
action alone.

GP-Pro EX Reference Manual 29-165



Settings Guide

B Watch List

In Monitor Step, the Watch List displays the current value of symbol variables. The Watch
List isuseful for debugging purposes because you can edit values of symbol variablesin the

list.
“wiatch List
Type [l =l
' 10 16
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
oooD Integer Yar DEC 0
Fieference indication:»
R Sps | B add | co B sor (8 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 s AN Monitor Step, you can edit the display format and value of
g = | registered symbol variables.
2 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.
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 thetypeis[Bit Variable], right-click and then click [ON], [OFF],
[Force ON (C)], or [Force OFF (O)].

If the typeis[Integer Variable], [Float Variable], or [Rea Variablg],
right-click to input the value.

Example Display

In Monitor Step, you can configure the settings only for the [Integer
Variable] type. Select [ Specify Bit], [Specify Byte], or [Specify
Word].

Decimal or hexadecimal format can be specified in [Specify Byte]
and [Specify Word)].
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29.14.3 [Import Data Link] Dialog Box Settings Guide

* Di fsts\I/ ayed when importing a CSV file exported from the other application
software.

Fr e Import Procedures" (page 29-156)

.;i: Import Data Link

Device/PLC  [HMEMLINK ‘I Data Start Fow Number |1 33 S
- | Tupe Address Comment -
1| GP-Pro EX
2 File Type Sembalvariable
3| File Yersion 1 1]
4
5| Mame Index Type Internal/Externe Address Keep
& | SmallCupButton Bitvariable
¥ | SmallCupGluanti Counterfarnable
8 LargeCupButtar Bitvariable
9| LargeCupQuant Counterariable
10 MediumCupButt Bitvariable
11 | MediumCupQus Counteryariable b
12| PoveerDf Eitv/ariable
. 13| PawerOn Bitvariable | Llj
—Specify Type Farmat
Eit Address IBDDL]
Wiord Address IINT
QK. (3] 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.

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

IMPORTANT
Import Data List

« [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.

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 thefield isleft blank, the address will not be imported as a bit address.
For example,

Bit Address 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 a phanumeric characters are
case-sensitive.

Continued
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Setting

Description

Word Address

You can import a specific address as aword 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 thefield isleft blank, the address will not be imported as aword
address.

 You can enter text up to 64 characters. The alphanumeric characters are
case-sensitive.
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29.15

Restrictions

29.15.1 Scan Time Delay

B GP-3300 Series

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

When communicating alarge volume of data (for example, sequential address = 960
Words) on aPLC over Ethernet (for example, Mitsubishi Electric's Q Series), amaximum
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, amax 100% delay may occur.

When alarge volume of data (for example, 10K Bytes) is communicated using Pro-Server
EX (our product), amaximum 100% scan time delay may occur.When accessing memory
for alarge volume of data (for example, 10K Bytes) with the Pro-Server EX, take the scan
time delay into consideration.

When data is communicated with the MPI protocol, a maximum 30% delay may occur.

B GP-3400/3500/3600/3750 Series

When communicating alarge volume of data (sequential address = 960 Words) onaPLC
that uses Ethernet (Mitsubishi Electric's Q Series), a maximum 15% delay may occur.
When sending and receiving data with AGP Ethernet, take the scan time delay into
consideration.

When alarge volume of data (for example, 10K Bytes) is communicated using Pro-Server
EX (our product), amaximum 20% scan time delay may occur.When accessing memory
for alarge volume of data (for example, 10K Bytes) with the Pro-Server EX, take the scan
time delay into consideration.

When data is communicated with MPI protocol, amax of 15% delay may occur.

When movies are recorded or played on an FTP server that has multimediafunctions, a
max of 15% delay may occur.

No scan time can be guaranteed when a program is being uploaded.

No scan time can be guaranteed when a CF card being read.

When an error arisesin thelogic or the I/O driver, the scan timeis 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, havetwo LAN cards ready on a PC and configure the control system
LAN that AGP belongsto 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 whilethelogicisin use,
movie recording/playback may stop.

Please note that data updates between a device/PLC and the logic program are not
synchronized when the device/PL C address (excluding internal addresses) isused in 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 adevice/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/PL C address. If there are several devices/PLCs, adifferent 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".

» |f the same addresses (except variables) used in instructions are referenced as both word
and bit addresses, data may differ at different pointsin a single scan.
For example, the NO instruction [PLC1]D0000.00 is not updated even though the MOV
instruction sets datain [PLC1] D0000. Even when using a variable (Data), and you write
"1" to the variable, the update to the third rung [PL C1]D0000.00 occurs after afew scans.

a»

3
o

S

— |

o

[PLCG1]00000.00
||

Data (51 01| [PLC1IDO00D

LAMP

To avoid this problem, do the following.

» After substituting the address with a variable, define the bit (rung 2)
* Inthelogic program, to write the data change to the device/PLC, you must use the

MOV instruction (rung 5)

2

O_

A}

I

[PLC1ID0000 |51 pi| PLG Data

PLC _Datax0]

Data |51 0| PLS_ Data

LAMP

AR

5

MO

O_

an

 If thelogic program includes operations for writing to the device/PLC address, the
following phenomenon may occur, depending on the communication speed and the

PLG Data |51 o

number of device/PLC addresses to write to:

*  When the GP starts up, parts set up with the device/PL C address do not display.

» Change screen operations take extra time.
» Writing to the device/PLC fails.

[PLCA]DO000
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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.

Sl Mo

2
ay

S [PLG1IMO00D
3 |
I
o)

The number of addresses that you can reference is as follows.
For example, when updating datain the logic every 10ms, in the following system use
amaximum value of 20.
Device/PLC: MELSEC FX
Communication speed: 115200bps
Address updates: Medium speed
By using the system variable #L_RefreshEnable in the logic program, you can control
write operations to the device/PLC so that they occur only after communication with
the device/PLC has been checked.

#L_RefreshEnable
(12) {71 ¥y LABEL-00

Data |51 D1 [PLO‘I]DDDDD‘

Mo

6y 10|51 01| [PLCAID0000

.

-LABEL-001
aoy
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29.15.2 Restrictions for Online Monitoring
__________________________________________________________________________________________________________________________________|

In Online Editing, you can edit only asingle rung at atime. You cannot edit multiple
rungs at atime.
Rungs containing 1/0O 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.

#* Online Edit

Another editor 1z already connected.
Please wait.

[Cancel] . 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/PL C address value is updated, increase the
communication speed with the device/PLC
* Increasetheretry count in the monitor settings
For monitor settings, see the following.
&~ "5.17.7 [Preferences] Settings Guide M Monitor Step Common Settings" (page 5-197)
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29.15.3 Restrictions for Online Editing

*  Whenthe project dataisreceived after online editing while another GP-Pro EX isused for
online editing, invalid data may be received; therefore, data reception will not be
completed.

PC1

LAN ﬂ
Online editing Start logic monitoring
x Online Editing I:I:
--> End logic monitoring

GP x Receive Project Data

» Restrictions on the connection of multiple PC with a GP are asfollows.

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

usB
pPC2 Transfer Receive . . Reception of
. . Logic Online ’
PC1 Project Project Monitoring |Editing Prol_ect Da_ltg 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 (@) (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 Project Data 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 O (0] O @)
Online Editing X X (0] X X
Reception of Project
Data after Online X X o 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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Restrictions

29.15.4 Restrictions for Logic Monitoring

__________________________________________________________________________________________________________________________________|
» The enlarged monitor and address monitor can display alimited number of characters.

Resolution Pixel Size Bit Instruction QZE’:LCC?OO:
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

» Thisisfor the landscape screen only. The portrait screen can also be displayed in
landscape.

» For the numeric display of actual number variables, the value displayed on the screen may
not match the internal value.

29.15.5 Restriction for Logic Action When the Power is ON

» Externa 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.

» Theeffect is different from typical processes, depending on the speed of address
refreshing.

» For communication checking after running alogic program, monitor the L system
variable "#L_RefreshEnable” in the logic program.

» If acommunication 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.

o 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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