29

Logic
Programming

This chapter describes the addresses that you can use in GP-Pro EX and the GP, and how to
program logic using the GP-Pro EX logic functions.
First read “29.1 Logic Programming Steps’ (page 29-2) and then read the relevant sections.
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Logic Programming Steps
|

29.1 Logic Programming Steps

Use the following stepsto create logic programs.

1 Create a project file on a
logic function &~ “29.2 Preparing to Create Logic Programs” (page 29-3)
support model

2 Register the addresses

&~ 293 Registering A ¥ 29-12
- 9.3 Registering Addresses” (page 29-12)

3 Insert rungs and branches ¥~ 29 4 Inserting Rungs and Branching” (page 29-41)

-

4 | t instructi & 95 Inserting Instructions” (page 29-49)
nsert instructions & 9.6 Allocating Addresses to Instructions” (page 29-60)

-

5 Allocate a symbol variable

to the external /O 31.1 Controlling External /0" (page 31-2)

-

6 Check for errors & 9,11 Correcting Logic Program Errors” (page 29-83)

-

7 Transfer

the logic program & 9.9 Transferring Logic Programs” (page 29-76)

=

8 Monitor

i 29.12 L Monit 29-84
the logic program ogic Monitor” (page )

=

9 Correct bugs in &~ «29.10 Monitoring Logic Programs (Online Monitor)”
the logic program (page 29-78)

« For the complete development flow, please see the following.
) Creating a Screen and Logic Program” (page 4-3)
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Preparing to Create Logic Programs

29.2 Preparing to Create Logic Programs

« The procedure to start/end GP-Pro EX and save project files is the same as the
procedure to create a new screen.
@“Chapter 5 Start to End” (page 5-1)

29.2.1 Using Logic Functions

B If your model supports logic functions

When you create a project file and in [Display Type] select amodel supporting logic func-
tions, the logic programming settings are enabl ed.

NOTE & «1.3 List of Supported Functions by Device” (page 1-4)

B If your model does not support logic functions

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

* You can create logic programs, but you cannot transfer the programs to the
GP unit.

« Evenif you change the logic functions from [Enabl€] to [Disable], the logic
program will not be deleted. You can also edit the logic program.
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Preparing to Create Logic Programs

29.2.2  Logic Type
There are 3 types of logic.
Logic Type Logic Name Description
Thelogic is run only once when the GP starts
up.
. . You can create only 1 INIT programin a

Initialize Logic INIT project file. The logic screen cannot be deleted.
Start Label: “INIT START”
End Label: “INIT END”
Thelogic program is run after the initialize
logic has been run.
You can create only 1 MAIN programin a

Main Logic MAIN project file.
The logic screen cannot be deleted.
Start Label: “MAIN START”
End Label: “MAIN END”
Logic is created to run the subroutine process-
ing.

Subroutine SUB-01-SUB-32 ;?Io; can create up to 32 subroutinesin a project
Start Label: “SUB-#* START” (** = 01-32)
End Label: “SUB-** RETURN” (** = 01-32)

» Thelnitialize Logic and Main Logic screens are created in advance.
* You can create the Subroutine logic screens on the [New Screen] menu.
* Thetotal number of rungsin all programs, excluding the Start Label/End Label must be

|ess than 5000.

GP-Pro EX Reference Manual
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Preparing to Create Logic Programs
M Logic Screen Display

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

Screen List
Soreen Type IA\I j
Fefine Seaich Search

KT TN

5% Base Soreen

g - ooo1 (Uniitled)

5 Window Soreen

g} Logic Screen

[~ INIT

i 0 INIT [Untitled)
FMAIN

o] | MAIN [Untitled)

:«} 140 Secreen

170

B ED x| gy {Untitled)

AT

ﬁ Systami Screen % Address |@ Commo ‘

« 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 Window (G)].

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

\
Soreen List < MAIN | 4p %
Screen Type IAII ] J
Fiefine Search Sead) J (01) MAIN START
b= =
aRx| 2F% 2 |-MAIN END
5> Base Soreen i
=] - ooo {Uriitled)
5} “Window Screen
5} Lagic Screen
riNT
|| T {Uniitled)
FMAIN
S| AN [Urkitl)
53 170 Sereen
1/0
B lil] k| FLEX N {Untitled)
I
E System Screen.. ﬁ Address \ @ Comme |L y

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

29.2.3

Logic Screens

The following explains the names of the basic elements on the logic screens.

Logic Name —p ((£2) MAIN [ 117 | ) qpx
1 |-MAIN START
g
- Lamp remaing OM until the PowerQFF button iz prezsed. | 1/O Address
K110 A1 (D aal
Rung PowerOr PowerOff
—1 » - | L
Rung | Number (12) ! —1/I€ '{
St Bax110
s 1 Lame \\Shunt
Branch~"] W12 ‘ SodalhjectionTime ’
SodaValve
3 1} img) 0Q Operand
13 2000 |PT
Rung ___H(Ice iz zupplied to a cup while prezzing the push button, )
Comment T HH11T
IeeSupplyButton SetleeSupplyCGup Supplylce
0 84) I Il JI }
Item Description
Logic Name The name of the logic screen isdisplayed. Click the tab to switch screens.
Rung It consists of more than O instructions or 1 label. You can insert up to 99

instructions and up to 25 branchesin arung.

Rung Number

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

Steps Steps are the size of alogic program calculated as 6 bytes per 1 step.
Shunt It indicates the horizontal shaft connecting the left power bar and right

power bar.
Branch This executes the logic program by connecting to rungsin parallel.

&~ «29.4.2 Inserting and Deleting Branches” (page 29-47)

This indicates the constants allocated to the instructions.
Operand &~ 4296.10 d Settings” -

.6.1 Operand Settings” (page 29-60)

Thisisthe address value allocated to the /O unit. The I/O address format

I/O Address differs depending on the allocated drivers.

& “Chapter 31 Controlling External 1/0” (page 31-1)

Rung Comment

Thisis displayed when arung has a comment.
&~ 29.7.2 Adding Rung Comments” (page 29-68)

Variable Comment

comment.

PowverOff

Powery
| T& | /1
1/ 1

&~ 29.7.3 Symbol Variable Comments” (page 29-70)

I I
[Press the power button to start |

Thisisdisplayed asatool tip when the pointer pointsto avariable with a
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Preparing to Create Logic Programs

29.2.4  Customizing the Toolbar
When programming, you may want to put frequently used instruction icons on the tool bar.

B Setup Procedures

1 Onthe[View (V)] menu, click [Option Settings (O)] to display the [Option Settings] dialog
box.
2 Select [Toolbar], then click [Toolbar Settings] to display the [Toolbar Settings] dialog box.

.i‘_‘: Option Settings

General Configure toolbar layout

Screen Edit Style
Parts

¥ Show Part preview

Monitor Step Instruction

Errar Check
Toolbar Settings

oK@ | Cancel |

4

3 In[Category], select the category that you want to place on the toolbar. Instructions and their
icons are displayed in [Item].

,f_‘: Toolbar Settings
Object Toolbar
| Ladder Instructions ﬂ
Category
Bit B asiclnstruction
Item
Add >
SET
RST
Separator
Default

oK@ | Cancel |
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Preparing to Create Logic Programs

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

,;g"'_‘: Toolbar Settings [} |i: Toolbar Settings B3
Object Toolbar Object Toolbar
I Ladder Instructions j I Ladder Instructions j

Toolbar

Add >
RoT << Hemove

Separator

ove lUp

[ e v

Default |

Cancel |

Category

Item

I Bit B aziclnstruction

(i

_ <<Remove | Remove

Separator

Move Up

M e Dawr

Default |

oK (@

5y OUTN

| Cancel

5 Click [OK] to close the [Toolbar Settings] dialog box, then click [OK] to close the [Option
Settings] dialog box. Theicon will appear on the toolbar.

H List of Instruction Icons
The instruction icons are as follows.

NoTE | * For details on the instructions, refer to the relevant instructions.
@“Chapter 30 Instruction List” (page 30-1)

Category Feature Command Icon
Normally Open NO it
Normally Closed NC 1
) ) Out ouT £
Bit Basics .

Basic Instruc- Negative Out OUTN <>
tions Set SET &
Reset RST 0
) Positive Transition PT 4t

Pulse Basic - —
Negative Transition NT 4

Continued

GP-Pro EX Reference Manual
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Preparing to Create Logic Programs

Category Feature Command Icon
Jump JMP i
Jump to Subroutine JSR
Return RET
Repeat (Start) FOR i
Basic Instruc- Repeat (End) NEXT it
. Program Control
tions Inverse INV &
Exit EXIT n
Power Bar Control PBC L)
Power Bar Reset PBR 2
Logic Wait Instruction LWA M
Add ADD +
Subtract SUB =
Multiplication MUL X
Arithmetic Oper-
MENC PPEr Mhyvision DIV ’
ation
Modulation MOD 4
Increment INC 17
Decrement DEC 3
_ _ Time Addition JADD i
Time Operation
Time Subtraction JSuB 3
Logical AND AND ]
Operation Logical Opera- Logical OR OR )
Instruction tion Logical XOR XOR e
Logical NOT NOT B
Transfer (Copy) MOV o4a
Block Transf .
ock Transfer BLMY BE
T (Block Copy)
ransfer i
Multipoint Transfer FLMV o
(Multipoint Copy)
Exchange XCH ¥
Shift Left SHL &
) Shift Right SHR o
Shift
Arithmetic Shift Left SAL e
Arithmetic Shift Right SAR i
Continued

GP-Pro EX Reference Manual
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Preparing to Create Logic Programs

Category Feature Command Icon
Rotate Left ROL o
. Rotate Right ROR i
Operatpn Rotation Rotate Left with Carry ey
Instruction o RCL '
ver
R Right with =
otate Right with Carry RCR =
Over
Comparison (=) EQ —
Comparison (>) GT >
Arithmetic Comparison () GE >=
Compare Comparison (<) LT <
Comparison (<) LE <=
Comparison (#) NE £
Time Compare (=) JEQ S
Time Compare (>) JGT o
Compare _ Time Compare () JGE >z
. Time Compare -
Instruction Time Compare (<) JLT ¢
Time Compare (<) JLE =
Time Compare (#) JNE =
Date Compare (=) NEQ =
Date Compare (>) NGT o
Date Compare (>) NGE 3=
Date Compare
Date Compare (<) NLT <
Date Compare (<) NLE =
Date Compare () NNE =
On Delay Timer TON P
Off Delay Timer TOF iy
_ _ Pulse Timer TP =
Timer Instruction | — Accumulaie On Dela
oy
_ Y| Tona &
Timer
A late Off Del =
.ccumu ate elay TOFA )
Timer
Up Counter CTU L
Counter
. — Down Counter CTD o
Instruction
Up/Down Counter CTUD L
Continued
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Preparing to Create Logic Programs

Category Feature Command Icon
BCD Convert BCD iy
BIN Convert BIN -+
Encode ENCO -+
Data Convert Decode DECO A
Convert to Radian RAD x
Convert Degree DEG kA
Scale SCL 7
Convert
: Convert Integer — Float | 12F o
Instruction
Convert Integer — Real I2R -
Convert Float — Integer | F2I e
Convert Float — Real F2R A
Type Convert
Convert Real — Integer R2I 5
Convert Real — Float R2F '
Convert to Seconds H2S &
Convert Seconds to Time | S2H ¥
Sum SUM 2t
Average AVE gt
Calculation
Square Root SQRT K
Function a Q -
Bit Count BCNT g
PID PID i
Sine SIN A
Cosine CcOoS Vil
Function
Instruction Tangent TN -
Trigonometric
JONOMEIE — are Sine ASIN 2
Function
Arc Cosine ACOS A
Arc Tangent ATAN Ry
Cotangent CcoT P
Exponential EXP 24
Other Function Logarithm LN Jin
Log Base 10 LG10 o
_ | Read Time JRD B
Time Read/Write
. Set Time JSET g
R/W Instruction
| Read Date NRD G
Date Read/Write
Set Date NSET 2
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Registering Addresses

29.3
29.3.1

Registering Addresses

Usable Addresses

On the GP-Pro EX, you can use device addresses of the connection device and the addresses
of the GP data storage area.

These addresses can be used in 2 ways, as follows.

For a device address, use the connection device address or the GP address without modifica-
tions, e.g. [PLC1]X00100 or [#INTERNAL]L S0100.

For a symbol variable, you can assign a name to the connection device address or the GP
address, e.g. “production quantity” or “stock quantity.”

B Device Address

@ Internal Address

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

NOTE & «2935 Using Internal Addresses” (page 29-38)

LS Area

This contains free user areas, and an areafor controlling the GP.

You can use this area only when communication with the connection device is established
through direct access.

(e.g.) [HINTERNAL]LS0100

User Area
You may use all areas asyou like, up to 30,000 words.
(e.q.) [#INTERNAL]USR00100

Memory Link System Area

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

You can use this area only when communication with the connection device is established
through a memory link.

(e.g.) [¥tMEMLINK]0100

@ External Address

Connection Device Address

This looks up the connection device data.

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

(e.g.) [PLC1]X00100

NOTE & 2934 Using External Addresses” (page 29-36)
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Registering Addresses

B Symbol Variable
There are two kinds of Symbol Variables.

e Symbol
A symbol is assigned to a device address with an arbitrary name. Each address can be
managed with this name. The address of a part can also be specified with this name.
Device addresses to which symbols can be assigned: Bit address, Word address

e Variable
A variable is automatically assigned to a device inside GP-Pro EX.
There are 2 methods of registering variables as follows:

Variable format: Users can assign variables (names) as desired.

NOTE F~ %2932 Using Symbol Variables with Arbitrary Names (Variable Format)” (page 29-19)

Address format: Existing addresses are used. This method is useful when many addresses
are handled, because you do not need to name addresses one by one.

NOTE & 2933 Using Symbol Variables with Fixed Addresses (Address Format)” (page 29-31)

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 del eted.

NOTE & «20.3.6 System Variables” (page 29-40)

& «A5 System Variables” (page A-73)
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Registering Addresses

B Methods of Registering Variables
Before creating alogic program you must specify addresses which are expressed in the logic
program.
There are 2 methods of registration as follows:

@ Variable Format

With this method you can register variables with names you choose. An address is automati-
cally allocated to the variable, saving you from having to adjust address settings and reallo-
cate addresses, and thereby reducing programming time.

» 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 you start creating a new program.
You cannot change the method to [Address Format] during logic programming.

@ Address Format

With this method, you can use only predetermined addresses. You cannot edit addresses by
registering them with desired names, or by deleting or changing them.

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

» Even if the number of addresses used in alogic program exceeds the maximum

number of variables, you can still change the method from [Address Format] to
[Variable Format]. In this case, only the addresses that have been registered on
the logic program are changed into variables.
Notethat not all addresses that can be used on the logic program are changed into
variables.
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Registering Addresses

B Choosing the Method of Registering Variables

* Please refer to the settings guide for details.
& «29.14 Settings Guide” (page 29-126)

1 Click the [System Settings Window] tab to open the [ System Settings Window].

Settings "Window 1 x
Dizplay Settings

Tevice Setfings

Main Unit Settings
Logic Program Settings
Video/Movie Settings

Fort Settings
Peripheral Settings

Peripheral List
Device/PLC Settings
Printer Settings
Bar Code Settings
Script Settings
140 Driver Settings
FTP Server Settings
Modem Settings
Wideo Module Settings

ﬁ Addre |@ Com | Scre & Syste

« If the [System Settings Window] tab is not displayed in the work space, on the
[View (V)] menu point to [Work Space (W)] and then click [System Settings
Window (9)].

2 Onthe[Display Settings] menu, click [Logic Program Settings).

Display Settings

Device Settings

Fain Uit Settings
Loagic Program Settings
Yideo/Movie Settings
Font Settings

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

Register Var_iable
’7[5' Variable Format ¢ Address Fomat ]
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Registering Addresses

B Keep Area Settings

Keep Area Settings allow you to specify the variable points to keep/clear.
Please note that [Variable Format] and [Address Format] have different functions.

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

& Address Format

For each symbol variable, specify the keep/clear range. With this setting, all the addresses
within the keep area are kept and the addresses within the clear area are not kept.

All the symbol variables (X, Y, I, Q) alocated to the I/O are not kept (clear setting). You can-
not change the setting to the keep setting.

@ Default Settings for Keep/Clear Numbers

Symbol Variable Default Settings For Address
Keep Clear Format
Bit Variable 4000 pts 4000 pts M_
Integer Variable 4000 pts 4000 pts D_
Float Variable 64 pts 64 pts F_
Real Variable 64 pts 64 pts R_
Timer Variable 256 pts 256 pts T
Counter Variable 256 pts 256 pts C_
Time Variable 32 pts 32 pts J_
Date Variable 32 pts 32 pts N_
PID Variable 8 pts 0 pts u_
GP-Pro EX Reference Manual 29-16




Registering Addresses

@ Setup Procedure

* Please refer to the settings guide for details.
& «20.14 Settings Guide” (page 29-126)

1 Click the [System Settings Window] tab to open the [ System Settings Window].

ttings W W L x

Dizplay Settings

Tevice Setfings

Main Unit Settings
Logic Program Settings
Video/Movie Settings

Fort Settings
Peripheral Settings

Peripheral List
Device/PLC Settings
Printer Settings
Bar Code Settings
Script Settings
140 Driver Settings
FTP Server Settings
Modem Settings
Wideo Module Settings

ﬁ Addre |@ Com | Scre & Syste

« If the [System Settings Window] tab is not displayed in the work space, on the
[View (V)] menu point to [Work Space (W)] and then click [System Settings
Window (9)].

2 Onthe [Display Settings] menu, click [Logic Program Settings).

Display Settings

Device Settings

Fain Uit Settings
Loagic Proqram S ettings
Wideo/Movie Settings

Font Settings
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Registering Addresses

3 Click [Keep Area Settings] to open the [Keep Setting] dialog box.

Logic Program Settings

— Logic Program
¥ Enable

" Digable

— Regizter ariable
" Wariable Format

&+ Address Format

—Security Settings
onitar Security Lewvel

[Indefined

~

Security Pazsword

[ Keep Area Setfings ]

4 Specify the points for each symbol variable.

Variable Format

Bit Varizble

Integer Wariable

Float Y ariable

Real Variable

Timer Y arizhle

Courter Wariable

* Keep Setting | x|

Address Format

Bit Variable

Integer Y ariable

Float Variable

Real Variable

Timer Yariable

Counter Variable

#* Keep Setting E

Clear — b ~ &
Date Variable Illllllllllllllllllll Diate Variable lllllllllllllllllllll
Clear Clear i p
Time Yariable lllllllllllllllllllll Time Yariable lllllllllllllllllllll
Clear 0 ptz Keep 8 pis Clear 0 pts Keep 8 pls
FID % ariable [ PID Variable [
0Ok (0] I Cancel 0K (0] I Cancel
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Registering Addresses

29.3.2  Using Symbol Variables with Arbitrary 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.

B Registering Symbol Variables

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

MeEIN [ Symlml| 4b x

Edit Symbol ¥ariable Ltility

|Name < Type Aray Count Addiess Keep Comment

2 Double-click acell inthe [Name] column to column a name.

MM Symbol | 4b x

Edit Symbol ¥ ariable Utility

| Name Tupe Array Count Address Keep Comment
* | [witchi

el ¢ Symbol variable names have some restrictions.
¢ The maximum number of characters is 32.
« You cannot use the following symbols.
+-*=%&|\:.  #?2@[]<>"
* You cannot use TAB or DEL.
¢ You cannot use a name starting with a single-byte number.
« You cannot use a single-byte space.
* You cannot leave the name blank.
« Double-byte characters and single-byte characters are different.
« Upper case characters and lower case characters are different.
* You cannot name a symbol variable the same as a device address string.

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

MM Symbol |

Edit Symbol Yariable

Uty

A4k x

Bit Address
Bit Address
‘wiord Address
Bit Y ariable
Integer Varisble
Float 4 ariable
Feal Varniable
Timer Y ariable
Counter Variable
Date Y ariable
Time Y ariable
PID Wariable

fray Count

Address

Keep

Comment

GP-Pro EX Reference Manual
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Registering Addresses

« If you selected [Bit Address] or [Word Address], you can specify the address. Then go 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, skip to step 6.

e If you selected [Timer Variable], [Counter Variable], [Time Variable], or [Date Variableg],
go to step 6.

» If you selected [PID Variable], the [Keep] check box must always be selected. Then go to
step 7.

* For details on the types, refer to the following.
& « m Type” (page 29-22)

4 Specify the address on the [Address] column, then go to step 8.

MAIN > Symbol | KA
Edit Spmbol Variable Ukl
£ N
Mame Type Aray Count Address Keep Comment

1 [Hithddess AT

Click [-Undefined-] to display a key-
board for inputting the address.
Device/PLC IF‘LE1 -
J= =h Select the connection device and
Back | oo device, input the address, then
ale|c 783 click “Ent”.
D|E|F 41 5|6
112|313
1] Ent
WAl Symbol | b x
Edit Symbaol Variable Uity
MName Type Array Count Address Keep Comment
1 [PLC 400001

The address is finalized.

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

AN F Symbol | 4k %
Edit Symbol % ariable Uity
| Name | Type | |Airay | Count | Address [Keep | Comment |
1 Switch_1 Bit Address [FLCT 00001
2 I

« For details on the arrays, refer to the following.
&

“ ® Arrays and Array Sizes” (page 29-24)
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Registering Addresses

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

AN F Symbol |

Edit Symbol % ariable

R

Utility

| Name |

Type

| Aray

Count

| Address

| [keep | Cotnment

[PLC1}<00001

T

W

1 Switch_1 Bit Address

* For details on the keep/clear settings, refer to the following.
&~ « m Keep” (page 29-25)

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

b X

MEN  f Symbol |

Edit Symbal ariable LUltiliby

‘Addrass V‘ Keep I ‘ Comment

[PLC1 00001

| MNarme | Tupe |Arrap ‘ Count

1 Switch_1 Bit Address
2 Bit Variable

NOTE | * For details on comments, refer to the following.
&~ «29.7.3 Symbol Variable Comments” (page 29-70)

8 Theregistration is complete.

« The contents of aregistered variable can be changed only when the variable is
used in the logic program. A variable can be deleted only when it is not used on
the screen.

To delete, select the symbol variable and click 3 or press DELETE.

» Toregister the registered symbol variable to a part placed on a new screen, refer
to the following.
& w59 Registering Addresses with Comprehensive Names” (page 5-44)
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B Symbol Variable Name
On the GP-Pro EX, you can name symbol variables and use them in the logic program with-
out any modifications.

On general PLCs, data storage areas are handled in the same way as the device addresses
under the PLC manufacturer’s name.

(eg)
External Input/ . .
P Internal Relay Timer Data Register
Output
Company M X001 M100 T200 D00001
Company O 01 1001 TIMOOO DMO0000
!D|g|tal Electr_on- Switchl Timer Start Timer Run Time
ics Corporation
For models by other manufacturers For the GP-Pro EX
oM 0o Switch_1 Lamp_1
1 | Cr — |
K50 Timer
w100 StartTimer TOM
1+ 200 || ms) O
50 |PT ET
T200 Yooz Timer.} Lamp_2
| Q — |

m Type

There are 9 types of symbol variables: Bit Variable, Integer Variable, Float Variable, Real
Variable, Timer Variable, Counter Variable, Time Variable, Date Variable, and PID Variable.

@ Bit Variable
Thisisavariable with a 1-bit length that indicates ON/OFF with avalue of either 0 (OFF) or
1 (ON).

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

@ Float Variable
Thisisavariable with a 32-bit length that has a floating point value of +1.175494351e-38 -
+3.402823466e+38 and 0. You may use up to 7 decimal places.

@ Real Variable

Thisisavariable with a 64-bit length that has a floating point value of
+2.2250738585072014e-308 - +£1.7976931348623158e+308 and 0. You may use up to 15
decimal places.
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& Timer Variable
The timer instruction uses the following 5 variables.

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

« If the clear setting has been selected for the timer variable, the special variable
timer PT is kept.
& « m Keep” (page 29-25)

€ Counter Variable
The counter instruction uses the following 7 variables.

Special Variable Description Variable Settings
PV Setting Value 32-Bit Integer
Ccv Current Value 32-Bit Integer
Q Output Bit
QD Down Counter Output Bit
QuU Up Counter Output Bit
upP Up Counter Bit
R Counter Reset Bit

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

» The PV iskept if the clear setting is selected for the counter variable.
& « m Keep” (page 29-25)

@ Date Variable
An instruction which includes date uses the following 3 specia variables.

Special Variable Description Variable Settings
YR Year (0-99) 32-Bit Integer

MO Month (1-12) 32-Bit Integer

DAY Day (1-31) 32-Bit Integer
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@ Time Variable

The time instruction uses the following 3 variables.

Special Variable Description Variable Settings
HR Hour (0-23) 32-Bit Integer
MIN Minute (0-59) 32-Bit Integer
SEC Second (0-59) 32-Bit Integer
@ PID Variable
The PID instruction uses the following 11 special variables.
Special Variable Description Variable Settings
KP Constant Proportion (x1000) 32-Bit Integer
TR Integral time (x1000) 32-Bit Integer
TD Differential time (x1000) 32-Bit Integer
PA Processing Invalidity Range 32-Bit Integer
BA Bias 32-Bit Integer
ST Sampling Cycle 32-Bit Integer
Q PID Processing Complete Flag Bit
Uo Exceeding the Minimum Scaled | Bit
Value
T0 Exceeding the Maximum Scaled | Bit
Value
PF Processing Invalidity Range Flag | Bit
IF Integral Range Processing Flag | Bit

B Arrays and Array Sizes

You can specify arrays for bit variables, integer variables, float variables, and real variables.
You can specify the number of array elements up to 4,096 except float and real variables for

which the number of array elementsislimited to 128.

An array is a method to declare and handle multiple elements with asingle variable. This

alows registration of variables of the same type as a group.
Imagine the drawers of adesk or chest, for example.
A chest with an array size of 10 has 10 drawersfrom [Q] - [9]. /
Each drawer is caled Chest [0], Chest [1], ..., Chest [9].

Each of these drawers becomes a data register onthe PLC. If 10

Drawer

Chest memories are used, the array method calls the array size
10 with the symbol variable name Chest.

[0]

11

[2]

[3]

[4]

(5]

[6]

[7]

(8]

[0
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B Keep

When [Keep] is selected for the symbol variables, the variables are controlled in SRAM. This
allows you to keep the current value after the power is turned off.

Also, the symbol variableswith [Keep] selected have default values specified by GP-Pro EX.
When the power is turned off or the GP is reset, the most recent datais kept. When alogic
program is downloaded, the variables are initialized to the values set with GP-Pro EX. If,
however, you select [Keep Transfer] to transfer alogic program, the variables set to [Keep]
are not initialized.

RN ° Datasaved in SRAM islost 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.

+ Keep Area Settings allow you to specify the variable points to keep/clear.
F «m Keep Area Settings” (page 29-16)
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B Importing/Exporting Symbol Variables

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

@ CSV File Format

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

[ icrosoft el - Mamifacturing System . HEIH|
@] Fle Edt view Insert Format Tooks Data Window Help ;Iiljl‘
DRSS EaRy 2R~ a5 %l|g@?“ma| -w-|BzuEE=E|_- ’."
AdE =l =]
f : 4 0 T ETF[ 6 [T ®w 7 [ 5 5
1 JGP-Pro EX |
Header —Z File Type Symbalvariable
Information | 3 JFile Version 1 [i]
4
| 5 Mame Index Type Internal/External | Address Keep Comment
| B JPowerOn Bitariable Press the power button to start
7 JSetlceSupplyCup Bit'/ariable
Symbol —-EI:eSupp\yEuttun Bit\ariable
i 9 JLargeCupButton Eit'/arizhle
Vanable. WMegwumeupEuttun Bitariable
Information ISmaHCupBullum Eit'/arizhle
| 12 JPowerOff Bitariable
KE1 & i
14 |2 1
15 |a 2
118 | 3
117 |a 4
18 JSupplylce Bitariable
| 19 |Sodavale Eit'/arizhle
| 20 JLamp Bitariable
| 21 §SodalnjectionTime Timervariahle 1/Set time to keep the soda valve
22 JLargeCupQuantity Countervariable
| 23 IMediumCupQuantity CounterVariable
| 24 |SmallCupCuantity Countervariable
| 25 [Emergency Stop BitAddress PLCT »00100
|26 |
|27
28
E
En
144 [» [\ Manufacturing_System_a 4]

Ready

* Header Information
The GP-Pro EX header information is attached to the exported CSV file. If any changes
are made to the information, an error will occur during import. Please do not edit the

information.

GP-Pro EX : (Please do not edit.)
File Type : SymbolVariable (Please do not edit.)
FileVersion : Thefileversionis saved. (Please do not edit.)

« To create new symbol variable settingsin a CSV-format file, please use the
above format and 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.

&

“ B Registering Symbol Variables” (page 29-19)
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Index : Only when specifying the array, Input sequential valuesfor the array size

starting from O.

« When the symbol variable is a bit-address or word-address type, it is not used.

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

& «m Arrays and Array Sizes” (page 29-24)
Type . Input the symbol variable type using the following text.
Type Text

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

» When [Register Variable] is specified as [Address Format], use bit addresses or
word addresses only.

* For details on types, refer to the following.
& « m Type” (page 29-22)

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

Category Text Text Remarks
LS Area MNTERNAL | Youcanuseitonly with
| | direct access.
ntema User Area #INTERNAL
Address v Tk v TV
emory Lin SMEMLINK ou can qseltonyW|t
System Area memory link.
External Address PLCl1-4 Y.OU can use it only with
direct access.

» When [Register Variable] is specified as [Address Format], use bit addresses or
word addresses only.
* For details on addresses, refer to the following.
&~ «29.3.1 Usable Addresses” (page 29-12)
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Address . Input the address value.

» When [Register Variable] is specified as [Address Format], use bit addresses or
word addresses only.
* For details on addresses, refer to the following.
¥~ “29.3.1 Usable Addresses” (page 29-12)

Keep : Input the keep/clear settings.
Settings Value
Keep
Clear 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 keep/clear settings, refer to the following.
& « m Keep” (page 29-25)

Comment : Input the comment.

NOTE | ¢ For details on comments, refer to the following.
&~ %29.7 Comment Input” (page 29-66)

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

WAl Symbal | AR
Edit 5ymbuol Yarable LIl
Hame | Type |Anay  [Count  [Address |Kepp |0 Import

1 EmergencyStop Bit Address [PLC1<00100

2 | lceSupplyButton Eit \ariable [m] [

3 |Lamp Eit ‘Y ariable O =

4 | LargelupButton Eiit Y ariable O O

5 | LargeCuplluantity Counter Variable O

E | MediumCupButton Eit ‘Y ariable O O

7 MediumCup uantity Caunter Variable O

g | PowerDff Eit \ariable 5 O

9 | PowelOn Eit ‘Y ariable O [] Press the power butto
10 | SetlceSupplyCup Eiit Y ariable O O

11 | SmalCupButton Eit \ariable [m] O

12 | SmallCupGuantity Counter Variable O

13 | SodalnjectionTime Timer W ariable Set time to keep the
14 SodaValve Eit \ariable [m] O

15 | Supphlce Eit ‘Y ariable O O

« You cannot import/export system variables.
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|

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

Save As HBE
Save ir: I@ Database j - £k B

File name: IManufacturing spstem & j ] | Save
: =l

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

- 7

€ Import Procedures
1 Inthe[Edit Symbol Variable] window, click [Utility] and then click [Import].

AN F Symbol | 4%
Edit Symbol % ariable U]
Name T Type Aray Count Addiess [ [%
2 Specify the CSV file to import and then click [Open].
Open HE
Look i I@ Database j - £F B
@ Manufacturing system A, cav
Histary
@
La
File name: IManufacturing system A cav j] [ Open I
" Files of type: IESV File [*.cav) j Cancel /l
2
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3 Import will be completed after error checking. If an error message is displayed, confirm the
contents of the message and then click [OK].

erusnd ¢ If the CSV file is not in the appropriate format as shown below, an error mes-

sage will be displayed and import cannot be completed.

* The name [Name] has not been input, 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.
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29.3.3  Using Symbol Variables with Fixed Addresses (Address Format)
The following explains the symbol variables that you can use when [Register Variable] is set

to [Address Format].
Address Character
Type (by the Address Display Size Remarks
method)
X0000 - X0255 |10Dec 256 I nput
Bit Variable Y0000 - Y0255 |10Dec 256 Output
MO000- M7999 |10Dec 8000 Internal
10000 - 10063 10 Dec 64 Input
Integer Variable Q0000 - Q0063 |10Dec 64 Output
D0O000 - D7999 |10Dec 8000 Internal
Float Variable FO000 - F0127 |10Dec 128 Interna
Real Variable RO000 - RO0127 |10Dec 128 Internal
Timer Variable TOOOO - TO511 |10Dec 512 Internal
Counter Variable | C0000 - C0511 |10Dec 512 Internd
Date Variable NOOOO - NO0063 |10 Dec 64 Internal
Time Variable JOO00 - J0063 | 10Dec 64 Internal
PID Variable U0000 - UO0007 |10 Dec 8 Interna

B Registering Symbol Variables
You can name bit addresses and word addresses as you like.

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

MEIN | F~ Symbol | 4%

Edit Symbol Y ariable Uity

|Name 2 Type Airay Count Addiess Keep Comment
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2 Double-click acell inthe [Name] column to column a name.

MK f~ Symbol | b x

Edit Symbual Variable Uity

| MName pe Array Count Address Keep Comment
= | [5witcht

gl © Symbol variable names have some restrictions.
* The maximum number of characters is 32.

* You cannot use the following symbols.
+-* =% &\ #H?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.
* You cannot name a symbol variable the same as a device address string.

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

AN | f~ Symbal | 41 %

Edit Spmbol Yariable f_\ Utility

fay Count Addiess Keep Comment

Eit Address
Bit &ddress

‘word Address k

« For details on the types, refer to the following.
& g Type” (page 29-22)
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4 Specify the address on the [Address] column, then go to step 7.

HAIN | F Symbal | 4 x
Edit Symbal Yariable Utilt
£ )
Marne Type Array Caunt Address Heep Comment

1 [Bitfddess Undefined-

Click [-Undefined-] to display a key-
board for inputting the address.
Device/PLC IF’LC1 -
Ix =]l Select the connection device and
Back N device, input the address, then
ala|c 7| a]s click “Ent”.
D|E|F 4|1 5|8
11 2|3
o Ent
HAlN f~ Symbol | a0 %

Edit Symbol Variable: Utility

The address is finalized.

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

Malk f Symhol | qb %
Edit Syrmbol W ariable Uity
|Name |Type |Array ‘Eount |Address \'lKeep IlEomment |I
1 | Switch 1 Bit Address [PLE 200001
2 B Varab

NOTE | * For details on comments, refer to the following.
&~ «29.7.3 Symbol Variable Comments” (page 29-70)

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 pressDELETE.
* To register the registered symbol variable to a part placed on a new screen, refer
to the following.
& w59 Registering Addresses with Comprehensive Names” (page 5-44)
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B Logic Address Display

When [Register Variable] is set to [Address Format], you can use the logic addresses of bit
variables and integer variables alocated within the GP-Pro EX.
(e.g.) [#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 Settings] window, and specify the
address for the logic program instruction and the part placed on the screen.

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

|Add|ess Settings 1 x |

@ Device Address € SymbolVariable

Type |Bit Address (Bi Variable] =l
Address |[FLC1 J<00000 @
% 0123456783ABCDEF

00000 DDDDDDDDDDDDDDDDH

ol DDDDD00D00O0OoEEoOO
w2 DNDDDODDDODODODOEEDEOO
JuaTuc v o o o o o o o o o o o o )
w4 DDDDDODOD00OOoEOoOO
st DDDDDDDODODODODOEEEO
sl DDDDDODDDODODODOEOOO
w7 DDDDDDD00O0OoEOoOoO
e DDDDDDDDODDODOEEEO
JuaTa: o o o o o o o o o o o o )
mi DDDDDD0OD00O0OEOOO
e DDDDDODDDODODODOEEEO
LuaTalo'y o o o o o o o o o o o )
oy DDDDDDDDD0O0OEOoOO
e DODDDDDDODDOEOOEO

Feature | Location | Screen |

ﬁ Addrese (B Common | Screen Li |& Spstem § |

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

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

(Integer Variable)].

@& Device Address | Symbol Yariable

Type  |Bit Address [Bit Variable)

=8
Address Wword Address [Integer Variable]

Float ' arisble

Realanable
Timer Y ariable
Counter Yariable
[ ate ' ariable
Time Y ariable
PID W ariable

0o0oo
ooo1o
00020
00030

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

Device/FLC  |H#LOGIC 'l

5 Thelogic address will be displayed. Specify the address by dragging the address to the logic

program instruction or the part placed on the screen.

% Device Address © Symbol Variable

Type

Bit Address [Bit Variable]

M_

0000
ooio
o020
0030
0040
oos0
00g0
0070
0080
00s0
o100
oo
o120
o130
0140

Address |M_0000

01234567823
ONDoDooEom
0ooooooo@oa
o o o o o o o o
dooooooooo
0ooooooo@oa
o o o o o o o o
dooooooooo
0ooooooo@oa
o o o o o o o o
dooooooooo
0ooooooo@oa
o o o o o o o o
dooooooooo
0ooooooo@oa
o o o o o o o o

Feature

| Location | Screen

_ﬁ Address @ Cormmon | Secreen Li |§ Spstem § |

&

“ ® Operand Settings using Drag & Drop” (page 29-63)
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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 connec-
tion device (PLC).

NOTE %~ “A.1.2 Communicating with a Device/PLC without Burdening it (Direct Access
Method)” (page A-3)

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

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

* For the variable format, refer to the following.
F «m Registering Symbol Variables” (page 29-19)

* For the address format, refer to the following.
& «m Registering Symbol Variables” (page 29-31)

@ [Address Settings] Window

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

@& Device Address | 0 Symbol Yariable

Type  |Bit Address [Bit Variable) =]
Address | I

#

0o0oo
ooo1o
00020
00030

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

TG v SIS0
Real v ariable
Timer ariable J
Counter Yariable

[ ate ' ariable
Time Y ariable
PID W ariable

3 In[Device/PLC], select the connection device name (e.g. PLC1) and input the address of the
model (e.g. X00000).

#* Input Address [ =]
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@ Logic Screen

1 Double-click the operand and C|ICk . to display the address input box.
[ |

2 In[Device/PLC], select the connection device name (e.g. PLC1) and input the address of the
model (e.g. X00000).

#* Input Address B3
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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 %~ “A.1.2 Communicating with a Device/PLC without Burdening it (Direct Access
Method)” (page A-3)

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

NOTE F «A1.3 Communicating with Unsupported Devices/PLCs (Memory Link Method)”
(page A-5)

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

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

* For the variable format, refer to the following.
F «m Registering Symbol Variables” (page 29-19)

* For the address format, refer to the following.
& «m Registering Symbol Variables” (page 29-31)

@ [Address Settings] Window

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

@& Device Address | Symbol Yariable

Type  |Bit Address [Bit Variable)

B

Address Wword Address [Integer Variable]
Ll AT}

#

0o0oo
ooo1o
00020
00030

Real v ariable
Timer ariable J
Counter Yariable

[ ate ' ariable
Time Y ariable
PID W ariable

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

LS Area or User Area System Area for Memory Link
Connection Device Name (INTERNAL) Connection Device Name (INTERNAL)
Address (e.g. LS0000) Address (e.g. LS0000)
Device/FLL Device/PLEC InINTEHNAL v[ Device/PLE ,' PE¥T=¥TNTA S ;!
[is Qo000
Back | Clr
784 7
4|56 1|56
1|2z 1]2]a
1} Ent 0 Ent

@ Logic Screen

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

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

LS Area or User Area System Area for Memory Link
Connection Device Name (INTERNAL) Connection Device Name (MEMLINK)
Address (e.g. LS0000) Address (e.g. 0000)
Device/PLpmt Device/PLC I#INTEHNAL 'l Device/PLC, ! HhAERALILLL 1
[
Back | Clr
8| a
5|6
2|z
Ent
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29.3.6  System Variables

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

Also, there are two types of system variables. One is an integer-type and the other is a bit-
type.

NOTE F a5 System Variables” (page A-73)

B System Variable Settings

@ [Address Settings] 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 types.

Addiess Settings

7 Device Address | % Symbol Variable

Tupe System Variable(Bit) j

Al
Atrbute B Address

word Address

[ame
m_[ﬁhang System Yariable(Integer

Contol B Sustern Yarable

H#H_Cantrol_Bu: System Variable
#H_Control_Ha System Variable

H#H_Control_Jpe System Variable
H#H_Control_Jpe System Yariable

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

_ [ aE
1 & #H Control Buzzer

#H_Control_BuzzerEnable
#H_Control_HardcopyPrint
#H_Control_JpeeCaptureEnable

#H Gontrol_JpegCapture Trigger
#H_Control_PrintGancel
#H_Status_DispOnOff

#H Statuz_JpeeCaptureCompletion ™
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29.4 Inserting Rungs and Branching
The following explains how to edit rungs on the logic screen.

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
a

Switch_1 Lamp_1
2 I O_
D]

3 |-MAIN END
o)

2 Click $9 toinsert arung under the selected rung number.

—MAIN START
Ja

Switchl Lamp1
I

f O
13

7

.

—MAIN END
@)

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

1 Select the rung that you want to delete.

—MAIN START
Ja

Switch_1

2l

Lamp_1

a3

Timer

StartTimer
?] 3 ]|
11

L]

Timer.l
el

FT ET|

TN
ims) G

Lamp_2

a2y

o

-MAIN END

gy

» You can select arange to delete more than one rung all at once.
“ B Selecting Multiple Rungs” (page 29-46)

&

2 Click % .

The selected rung is deleted.
1 -MAIN START
()]

Switchl

2 I
D]
3
(7
4 -MAIN END
[1=)]

* You can also 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 aready created and pasting it in the rungs.

1 Select the rung number that you want to copy.

—MAIN START
a

Switch_1 Lamp_1
2B}

ay

Timer

StartTimer TOM
|} ims) G
)] 50 |PT ET

a2y

a3y

& |-MAIN END
a4y

NOTE | * You can select arange to copy more than onerung at all once.
& g Selecting Multiple Rungs” (page 29-46)

2 Click &4 .
The selected rung is copied to the clipboard.

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

3 Paste the copied rung in the desired location.

NOTE &~ « m pasting Rungs” (page 29-45)

GP-Pro EX Reference Manual 29-43



Inserting Rungs and Branching

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 |-MAaIN START
()]
Switch_1 Lamp_1
2l
4}
Timer
ﬂ StartTimer TOM
3 |} {m=) o]
(7 50 |PT ET)|
Timer.) Lamp_2
i
{2
5 |-MAIN END
JE=)]

NOTE | * You can select arange to cut more than one rung.
& «m Selecting Multiple Rungs” (page 29-46)

2 Click & .
The cut rung is deleted from its original location and copied to the clipboard.

—MAIN START
Ja

Switch_1 Lamp_1
2 O

Timer.Q Lamp_2
1
I

1]

.

—MAIN END

a3y

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

3 Paste the copied rung in the desired location.

NOTE &~ « m Pasting Rungs” (page 29-45)
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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.

. . awitchl lamp1
The rung copied to the clipboard |_¢ [ Q_I

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

—MAIN START
Ja

Switch_1 Lamp_1
2 O-

Timer
Start Tjmer TOM

] ims) G
(7 50 {PT ET|

4
{2

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

2 Click & .
Therung is pasted below the selected rung.

—MAIN START
Ja

Switch_1 Lamp_1
2|
D]
Timer
StartTimer TOM
3 |} (mz) o]
7 50 |PT ET
Switch_1 Lamp_1
s
{2

5
gy

* You can also paste arung in either of the following ways.
 Right-click to and then click [Paste (P)].
* PressCTRL+V.
» When arung is pasted, operands and rung commentsin the rung instruction are
a so pasted. Edit the rung as required.
& 206 Allocating Addresses to Instructions” (page 29-60)
&~ %29.7 Comment Input” (page 29-66)
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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 |-MAaIN START
)]
Switch_1 Lamp_1
AL
()]
Timer
StartTimer TOM
3 |} ims) G
] 50 |PT ET
Timer.) Lamp_2
s}
{2
5 |-MAIN END
JE=)]

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

the two are selected.
1 |-MAaIN START
)]
Switch_1 Lamp_1
2 1
I
()]
Timer
StartTimer TOM
3 |} {m=) o]
L] 50 |PT ET)|
Timer.Q Lamp_2
O el
(12
S -MAIN END
JE=)]

* You can also select arung range in the following way.
« While holding down SHIFT, pressthe [T] key or the [{] key to select the last
rung number of the range that you want 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, a branch will be inserted between an NO instruction (Normally Open) and an NC
instruction (Normally Closed) to create a self-latching logic program, for example.

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

l
i | /A 9

] Ly

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

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

3 Pressthe[«] or [-] key to determine the final position, and then press ENTER. The branch
will be inserted.

2 tb— 1 O
)

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

The branch end is not valid in areas where the cursor isshown asa (. The
branch will not be inserted after you release the left mouse button.

NOTE & «m Inserting Instructions” (page 29-49)
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B Deleting Branches
To delete branches, you must delete the instructions before deleting the branches.

1 Delete theinstruction.

ay

NOTE & « m Deleting Instructions” (page 29-50)

2 Select the branch that you want to delete.
(12)‘ T Il O

3 Click ¥ . Thebranch is deleted.

2| ) O
13

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

29.5.1  Editing Instructions
B Inserting Instructions

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

MAIN START
Ja

2
a

3 |-MAIN END
@

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

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

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

* PressINSERT.

* Inthelnstructiontoolbar, click theingtructionicon to insert the instruction immediately.
You can customize ingtruction icons displayed in the Ingtruction tool bar.
& «29.2.4 Customizing the Toolbar” (page 29-7)

2 Click [&@] to select the instruction.
2l ( ) 1

i 9=
MAIN END

Gopy,
3 EEste
2] |

1. Basic Instruction 1. Bit Basic 1. MO {Normally Open)
2 Pulee Basic b2 NG (Mormally Clozed)
3 Program Control  » 3. OUT (Out)

4 OUTN (Negative Out}
5 SET (Set)

6 RST (Reset)

2 Oneration Insteuction b

3. Compare Inatruction
4. Timer Instruction

B Counter Instruction

6, Convert Instruction

7. Function Instruction
g RAW Instruction

L3
3
3
3
3
3

« You can also type the instruction directly into the text box. Every time you enter
acharacter, possible instructions for the input text are displayed.

“ ” “ ”
Enter “N Enter “O
[ |@ MO |@
MG - MO
ME I— MOT
HE% MOTP
MGE
MGT
MLE
MLT |
MME
MO
MOT
MOTP 4
Y 4

» When [Option Settings (O)] is selected on the [View (V)] menu, the [Option
Settings] window is displayed. When the [Set up operands when adding
instructions] check box is selected in [Edit] under [Logic Edit Styl€] in the
[Option Settings] window, the operand input box will appear when the
instruction is inserted.

&~ “29.6.1 Operand Settings” (page 29-60)
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3 Theinstruction is inserted.

—MAIN START
Ja

2t |
ay

3 |-MAIN END
)

B Deleting Instructions

1 Select the instruction that you want to delete.

—MAIN START
Ja

2t |
ay

3 |-MAIN END
)

2 Click ¥ . Theinstructionis deleted.

—MAIN START
Ja

a

o

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
I | Jl.fl
I [}

2] L\\\

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

* You can also copy an instruction in either of the following ways.
* Right-click and then click [Copy (C)].
* Press CTRL+C.
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3 Paste the copied instruction in the desired location.

NOTE Fm Pasting Instructions” (page 29-52)

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.

PawerOn Lamp

i O

o

Powerff

4—”:}

o)

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

PawerOn Lamp
| |
L

——
——

* 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 Fm Pasting Instructions” (page 29-52)
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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.

PowerOn

An instruction copied to the clipboard e
1 Select where you want to insert the instruction.

PowerOn PowerOff Lamp
I vt

3
o | 1 ¥ |

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

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

PowerOn PowerOff Lamp
| | | Jl.fl
L [}

PowerOn

_||_

* You can also paste an instruction in either of the following ways.
 Right-click to and then click [Paste (P)].
* PressCTRL+V.
*When an instruction is pasted, the operands of the instruction are also pasted. Edit
the instruction as required.
& %206 Allocating Addresses to Instructions” (page 29-60)
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295.2 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 labels have the following differences.

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

JMP Instruction : Jumpsto alabel with the name of the IMP instruction and continues to
execute the logic program. It does not return to the position of the original
JMP instruction and continues program execution.

+ For details on JSR instructions and IMP instructions, refer to the explanation for
the relevant instruction.
@“Chapter 30 Instruction List” (page 30-1)

B Inserting Subroutines

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

You can insert JSR instructions anywhere in the logic program.

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

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

@ Creating a Subroutine

1 Onthe normal toolbar or the [Screen List] window, click @ to display the [New Screen]
dialog box.

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

2 In[Screen Type], select [Logic] and in [Logic Name], select the subroutine name (e.g. SUB-01).
Input atitleif desired. You can use up to 30 characters.

@* New Screen

Screen Type ILogic 'l
Logic Mame |SLB-01 =

Title Reset Counter

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

4 Create the subroutine.

[Sermeniist 2 x| suB-01 | 4px

Screen Type IAI\ j

Refine Search Sealchl o |-SUB-01 START
DORX|2 6%

3} Base Screen SmallGupGluantity. R

2 p
o oot {Uniitled) o

MediumCupGuantity.R.
)

5} Window Screen
5} Logic: Screen
FINIT LargeCupQuantity. R
S| T [Uniitlec] Py
1
FMAIN
MAIN {Untitled] 3 |-5UB-01 RETURN
s
SUE-M [Fieset Counter]
#| FLExN [Untitled)

al —_ &b
ﬁ System Sereen.. ﬁ Address |@ Eummun|

+ To add more than one subroutine to alogic program, repeat steps 1-4 as many
times as required to create the programs.

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

1 Select the 2nd rung to enter the rung.

PowerOn FowerOff Lamp
o W

ay
Lamp
SodalnjectionTime

SodaValve TON
! (med G

a4 2000 (PT ET)

« For how to enter arung, refer to the following.
& g Inserting Rungs” (page 29-41)
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2 Insert aPT instruction in the 3rd rung (Positive Transition) and assign the symbol variable

“Lamp” tothe PT i

2

nstruction.

FowerCn
I |

PowerCrff

Lamp

i

Qs

aer

 —

171

Sodalalve
L

SodalnjectionTime

TOM
ims! Q)

2000 |PT ET

« For how to enter an instruction, refer to the following.

& «m Inserting Instructions” (page 29-49)

* For the operand settings, refer to the following.
&~ “29.6.1 Operand Settings” (page 29-60)

* For details on an instruction, refer to the explanation of the relevant instruction.
lg"‘Chapter 30 Instruction List” (page 30-1)

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

2

PowerCn
I
1T

PowerOtf
11

Lamp

ay

aar

—

Lamp

¥

m

am

i1k » =l
SodalhjectionTi
Sodalalve TOM
; ms) Q
2000 |\PT ET

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

2

PowerOn

Power(ff
/1

Lamp

a

\_LT“D
—

Lamp

S

1 & 1

(13?; 1t | ¢
|
Snda]n]ectmnTlri|
SodaVvalve TOM
4 k (ms) Q)
s o000 [PT ET
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When the“Lamp” ON is detected, the operation jumpsto the [SUB-01] subroutine. After the
[SUB-01] subroutine is executed, the main logic program [MAIN] resumes in the 4th rung.

PowerOn PowerOff Lamp
I}

L :’j:
a
Lamp
'_
Lamp
a1t !) SUB-O01 4 l
a3

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

JSR Instruction

|-SUB-01 START

SmallCupQuantity.R
N

ay

MediumCupQuantity. R

LargeCupCluantity. R

3 -SUB-01 EMD
e
After the [SUB-01] subroutine is executed, the opera-
tion returns to run the main program in the 4th rung.
SodalhjectionTime
SodaValve TOM
4 } (ms) o]
ag 2000 [T ET
IzeSupplyButton SetlceSupplyCup Supplylce
I ] L
o r 17
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B Inserting Labels

You can insert IMP instructions (Jump) and jump labels anywhere in the logic program.
When the GP executes the IM P 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
2l—}
4}
ﬂ LimitSwitch_1 Switch_1
: 4
)
PowerOn PowerOff Lamp
4 1 1/} O
[=)]
Lamp
l—
2 Click =3 . Thelabel isinserted in the 3rd rung.
Switch_1
2l—}
D]
LimitSwitch_1 Switch_1
3 171 O
[£H]
s -
[=)]
PowerOn PowerOff Lamp
(11 vl O-
(o
Lamp
l—

* You can aso insert alabel in any of the following ways.
e Onthe[Logic (1)] menu, click [Insert Label(L)].
* Right-click and then click [Insert Label (L)].
* PressCTRL+L.

3 Select thelabel name (e.g. LABEL-001).
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@ Inserting a JMP Instruction

1 Insert aJMP instruction to theright of “Switch_1" of an NO instruction (Normally Open) in

the 2nd rung.

ay

o

.

an

a2y

Switch_1
— | Ml = |
LimitSwitch_1 Switch_1
7z O
-LABEL-001
PowerOn PowerOff Lamp
| O

I—

« For how to enter an instruction, refer to the following.

&~ « m Inserting Instructions” (page 29-49)

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

2
ay

o

.

an

a2y

Switch_1

I—

- S
LimitSwitch_1 Switch_1
7z O
-LABEL-001
PowerOn PowerOff Lamp
i vl O-
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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
(12) t i 2 LABEL-001 |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 Switch_1
g /1
(a)l

Executes from the 4th rung.

j Label [LABEL-001]
—LABEL-001
11}

PowerOn PowerOff Lamp
) /L
5 || /1 O

a2y

.

Lamp

I—

« 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.
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29.6 Allocating Addresses to Instructions

NOTE | * For details on the instructions, refer to the relevant instructions.
@’“Chapter 30 Instruction List” (page 30-1)

29.6.1  Operand Settings

The following explains how to allocate values and symbol variables (addresses) to instruc-
tions.

+ When the [Set up operands when adding instructions] check box is selected
under [Edit] in [Logic Edit Style] in the [Option Settings] window, the operand
input box will appear when the instruction is inserted.

& “5.13.7 [Option Settings] Settings Guide M Logic Edit Style” (page 5-133)
* You can change the operand details using the property window.
&~ «20.13.5 Using Reference Features to Search Logic Programs” (page 29-118)

W 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 will be displayed and the

operand input box will appear.
U o

Operand Input Ready

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

2 Type“Lamp” inthe text box and press ENTER.
A message appears: “Register ‘Lamp’ as Bit Variable.”

ILampl vl
[ N Recister 'L anp’ as Bit Variable ]
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3 Press ENTER again to display the [Confirm Symbol Registration] dialog box. Click [Yes].

,;g"'_‘: Confirm Symbol Registration

Fiegister the following Symbol Yariable name?
- Lamp ... Bit % ariable

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

Lamp
W

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

—l

I | 11

| |leeSupplyButton -

LimitSwitch

LimitSwitch_1

PowerOff

PowerOn

SetlceSupplyCup

SmallCupButton 4

« Todirectly enter the address, click |-

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

W Setting Operands, Advanced

Advanced instructions have more than one operand.

Here, for example, the operand-setting procedures for an ON instruction (On Delay Timer)
are explained. A symbol variable “sodainjection time” is alocated to an operand and a set-
ting time [Setting Time (PT)] is alocated to another operand. The setting time is used when
the timer output (Q) turnson.

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

Operand Input Ready

* You can display the operand input box in either of the following ways.
* Right-click the operand and then click [Edit (E)].
* Select the operand and press ENTER.
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2 Input “Soda Injection Time” in the text box and press ENTER to input the text.
A message appears. “ Register ‘ Soda Injection Time' as Timer Variable.”

I iE odalnjectionTir = i ]

[ ™ Register 'SodalniectionTime' as

3 Press ENTER again to display the [Confirm Symbol Registration] dialog box.
Click [Yeg].

,;g"'_‘: Confirm Symbol Registration

Fiegister the following Symbol Yariable name?
- Sodalnjectiontime ... Timer % ariable

Noiy) |

4 The symbol variable type necessary for the instruction will be automatically allocated.
In this case, a“timer variable” typeis allocated.

SodalhjectionTime

imz) Q]
0 |rT ET

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

5 The default value “0” isinput in the setting value [Setting Time (PT)]. Double-click the
instruction to change the [Setting Time (PT)].

So

=]

» Right-click and then click [Instruction Settings] to display the setting dialog box.
If no symbol variableisinput in Procedure 1, the setting dialog box will not be

displayed.

 For some instructions, the setting dialog box might not be displayed.

The setting dialog box differs depending on the instruction.

GP-Pro EX Reference Manual 29-62



Allocating Addresses to Instructions

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

@ TON [x]

IN —] _I I_
T — PT, {1l

Walue E ﬁg I ms j

l 0K (@) I! Cancel |

B Operand Settings using Drag & Drop

When the symbol variable has aready been registered for the instruction, you can drag the
variable from the [Address Settings] window to specify the operand.
Here, an NO instruction (Normally Open) is specified for the symbol variable “ power on but-

ton” of the “bit variable” type.

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

|Address Settings *x |

% Device Address ¢ Symbal Variable

Type  |Bil Address (Bt Variable) =l
Address [[PLC1<00000 El

®

o0noo
oaoio
oapzo
00030
00040
oaso
0apsn
00070
000a0
oapao
oonag
000ed
oaoco
oo
O00ED

Feature

0123465678939 ABCDEF
DDDDDDDDDDDDDDDDH
o o o o o o o
o o o o o o o
[y e e e e ]
o o o o o o o
o o o o o o o
o o o o o o o
o o
o o o o o o o
o o o o o o o
o o o o o o o
o o
o o o o o o o
o o o o o o o
ONDNDNDNONONEOOOnE =

| Lacation | Screen |

lﬁ Address lF Comman | Screen Li |§ Systerm S |

« If the [Address Settings] tab is not displayed in the work space, on the [View (V)]
menu point to [Work Space (W)] and then click [Address Settings Window (A)].
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2 Select [Symbol Variable], and in [Type], select [Bit Variable].

Addr ttings o x

' Device Addresz [ % Symbol Yariable

Type Al 4

Attribute 'a!l 1 1=
Wword Address

Mame

#H_Chakgllatagariiaiabl

#H_Cantra| Flaat Variable

BH_Contol 00 e |
#H_Contro_HaT Spstem Yanable
H#H_Control_Jpe Spstem Y ariable
H#H_Control_Jpe Spstem Y ariable
H#H_Contral_Prir System Y ariable

3 Only symbol variables whose [Type] are [Bit Variable] are displayed. On the list,
click [PowerOn]. Drag the variable to the instruction operand to which you want to alocate it.
Release the left button when the cursor changes from (9 to .

a MAIN | 4%
€ Device Addiess & Syrbol Variable =
1 |-MAIM START
Type  |BitVariale =l (0)
Attribute If-\" =
Mame £ | Type ALddress | Status
lceSupplvButton | Bit Variable I
Lamp Bit Variable 2 I Eisij_‘ I/I \.)_
LargeCupButton  Bit Variable w =
MediumCupButton | Bit Yariable
i . —
13
SmallCupButton  Bit Variable
Sadaalve BtV sriatble TOM
Supplylce Bit Variable 3 4‘ H QO
a3 FT ET|
deml O
Qe
< I H
Feature | Lozation | Sereen |
O
5 | o
231 S1 01
CTU
ﬁ System | Secreen L ﬁ Address @ Enmmnn| 1 ol -

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

| ' PowerOn l
2 1T

ay

1

p—

« When [Array] with [Bit Variable], [Integer Variable], [Float Variable],
and [Real Variable] is selected for the variable type, or when the typeis[Timer
Variable], possible variables are displayed for [Counter Variable], [Time
Variable], [Date Variable], and [PID Variable] that consist of more than one
variable. Select the relevant variable from among these.

Mo

E

SodalhjectionTime
SodalhjectionTime ET
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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].
MO

=1 M

2 Theinstruction is changed into a pulse setting.

MCAP

=1 1

« To cancel the pulse setting, right-click to and then click [Remove Pulsg].
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29.7 Comment Input

GP-Pro EX dlowsyou 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 |
Screen Type IAII j
Refine Search I Search |
ohREX| 2 &
g} Base Screen
a - 001 (Untiied]
g} window Screen
g} Logic Screen
FINIT
Hp || T [Urtitled]
[ MAIN
HPO|| MAIN [Urtitled]
g} 1/0 Screen
170
B (PO mexn (Untited]
AL
4 | >|
ﬁ Spztdm Screen Addres | @ Com... |

« 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 Window (G)].
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2 Select the logic screen to which you want to add thetitle and click &2 . The [Change Screen
Attributes] dialog box is displayed.

[Screen List 7 x|
Screen Type |4l =l
Refine Search | | Geach]
o X 2 ER

43 Base Screen

a - oo {Untitled)

g} window Screen

g} Logic Screen

FINIT
S| T [Untitled)
—
- MAIN
SO | MAIN (Untitled)
5 [0 Screen

* You can aso right-click the logic screen in the [Screen List] window and then
click [Change Attribute] to display the [Change Screen Attributes] dialog box.

3 Enter thetitlein [Title] and click [Change].
You can use up to 30 characters.

,;g"'_‘: Change Screen Attributes

Logic Mame
MalN

Title

IManufacturing Spstem A

Change I Cancel |

4 Thetitleisdisplayed on the |eft of the logic screen.

Screen List
Screen Type IAII j
Refine Search I Search |

TARRX | 2H%

43 Base Screen

a - oo {Untitled)

g} window Screen
g} Logic Screen

FINIT
S| T [Untitied)

- MAIN
i O, MaIN [Manufacturing System A)

j«-e";ia 1/0 Screen

NOTE | * You can also add and change thetitles in [Properties Window].
&~ «20.13.5 Using Reference Features to Search Logic Programs” (page 29-118)
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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.

‘ N

PowerOn PowerOff Lamp

{ | V
[—

Comment Input Ready '

PowerOn PowerOff Lamp
I vt

11
D]
Lamp
I —

2
ay

« You can also right-click the part for rung comments and then click [Edit] for

comment input.

2 Input the rung comment in the text box.
You can use up to 128 characters.

|Lamp remainz OM until the PowerQOFF button iz pressed. | ]

PowerOn PowerOff Lamp
2f—11 vt

D]
Lamp
I —

* Press SHIFT+ENTER to insert aline feed.
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3 Press ENTER to input the text. The rung comment has been input.

Lamp remains OM until the PowerOFF button iz pressed. ]

PowerOn
2 | |

PowerOff Lamp

11
D]
Lamp
I —

V1

* You can also add and change rung comments in [Properties Window].

&

“29.13.5 Using Reference Features to Search Logic Programs” (page 29-118)

* You can display alist of rung comments and edit the commentsin the [Comment

List] window.

& %29.7.4 [Comment List] Window” (page 29-71)

* The number of rung comments depends on the comment memory specified
in [Memory Usage] in the [Project Information] dialog box. You cannot create
rung comments exceeding the comment memory.

& 29.13.2 Checking the Size for Creating Programs” (page 29-103)
* You cannot edit the rung comments during online monitoring.
« You can add rung comments to normal labels but not to start or end labels.
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29.7.3  Symbol Variable Comments

In the [Edit Symbol Variable] window, enter the symbol variable comments in [Comment].
You can use up to 32 characters.

MAIN f~ Symbol | b x
Edit Symbol ¥ ariable Lty
Mame f’lType |Ana_l,l |E0unt Address |Keep |E0mment
1 |Lamp Bit Yariable O
2 |LargeCupButton Bit Yariable O O
3 | LargeCuplluantity Counter Wariable O
4 | MediumCupButton Bit Yariable O O
5 | MediumCupQuantity  Counter Variable O
B |PowerOff Bit Yariable O
7 irtegervanae ||
3 |SetlceSupplyCup Bit Yariable O O
9 | SmallCupButton Bit Yariable O O
10 | SmalCuplluantity Counter Wariable O
11 | SodalnjectionTime Timer W ariable
12 | Sodavalve Bit Yariable O O
13 | Supplylce Bit Yariable O O
ERE R i Bit ariable O O

« For how to input the symbol variable comments, refer to the following.

F «m Registering Symbol Variables” (page 29-31)

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

&~ +29.13.5 Using Reference Features to Search Logic Programs” (page 29-118)

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

& %29.7.4 [Comment List] Window” (page 29-71)

» Usually, the symbol variable comments are not displayed on the logic screen.
Point to the symbol variable allocated to the instruction. The comment will be
displayed as atodl tip.

Lamp remainz OM until the PowerQOFF button iz pressed.

Power PowerOff Lamp
) PWR. to start drink server O‘

Lamp

« The number of symbol variable comments depends on the comment memory
specified in [Memory Usage] in the [Project Information] dialog box. You can-
not create symbol variable comments exceeding the comment memory.

&~ +29.13.2 Checking the Size for Creating Programs” (page 29-103)

* You cannot edit the symbol variable comment during online monitoring.
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29.7.4  [Comment List] Window

The [Comment List] window displays alist of comments on the variables, system variables,
and rungs in the logic program.

* Please refer to the settings guide for details.
& «20.14 Settings Guide” (page 29-126)

B Using the [Comment List] Window

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

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

Comment List

Target ltem IV

SodalnjectionTime Set time to keep the soda val

<| I >|

| ﬁ Syt | Scre|ﬁ Addr| @ Com Com
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3 To edit acomment, select the comment and click /.

Comment List

Target ltem IVariabIe

X

[ =] )

ddl IC
=gmment

PR to start drink server.

¥ Time ta kesp valve open

Comment List

Target ltem IVariabIe

X

Coment

PR to start drink server,

e =-an

« Alternatively, you can edit the comment in the following ways.

» Double-click the comment

* Right-click the comment and click [Edit].

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

Comment List

Target ltem IVariabIe

X

[ =] )

ddl IC
=gmment

PR to start drink server.

¥ Time to kesp valve open

Comment List

Target ltem IVariabIe

dX T

« Alternatively, you can delete the comment in the following ways.
» Double-click the comment.
 Right-click the comment and click [Delete].
* Select the comment and press DELETE.

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

[ Comment List 7 x| MAIN | & Sorbol | 4bx
Target ltem IHung j :I
1 |-MAIN START
dXZ ol
= r Lamp remans ON until the PowerQFF button s pressed.
PowerOn PouerOff Lamp
2 [ | il
Q)
Lamp
SodalhjectionTime
Sodalialve TON
3 i (ms! QI
03 2000 |PT ET
Iee iz supplied to a cup while pressing the push button
IeeSupplyButton  SetleeSupplyGup Supplylce
I 1L
L L)
8
SmallGupButton MOV
& I
1F
26} 4000 |51 D1} SodalnjectionTimePT |
SmallCuptiuantity
CTU
4 » Q
B Syt |B Scre | Addr | @) Com Eﬂm|— R =|
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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 Settings] windows and selects
the relevant symbol variable or system variable.

Comment List
Target ltem IVariabIe j
4 X X Type  [al =l
ScreenRung/Address momment | Altribute |A|| j
Mame i |Type Address ;I
#L_Time System Yariable
#L_UnlatchClear  System Y ariable
#L_Version System Yariable

#L_'watchdogTime System Y ariable
lceSupplyButton  Bit Variable
Lamp Bit ‘¥ ariable
LargeCupButton  Bit Variable
LargeCuplluantity | Timer Variable
MediumCupButton | Bit VW ariable
MediumCupQuantit Timer Wariable
PowerDff Bit W ariable
PowerOn Bit W ariable
SetlceSupplyCup  Bit Variable
SmallCupButton  Bit Variable

el i airbibhieme] Ll

SodalnjectionTime | Real Variable
1
1

Feature Location |Screen |
TOM SodalnjectionTim 3 bAAIN
MO 4000 Sodalnjectic 5 AN
MC SodalnjectionTime & bAAIN
4 I I 3 I
ﬁ Syt | Scre|ﬁ Addr| @ Com Com ﬁ Syt | Scre ﬁ Addr @ E0m| E0m|
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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.

« Please refer to the settings guide for details.
& «20.14 Settings Guide” (page 29-126)

 Alternatively, you can configure the settings on the Logic Settings screen in
offline mode.

1 Click the [System Settings Window] tab to open the [System Settings Window].

System Settings Window

Display Settings

Eiice Setfings

tain Unit Settings
Loaic Program Settings
Yideo/Movie Settings

Font Settings
Peripheral Seftings

Feripheral List
Device/PLC Settings
Frinter Settings
Bar Code Seftings
Script Seftings
140 Diiver Settings
FTP Server Settings
Modem Settings
Yideo Module Settings

w Addre |U Com.. | Scref ﬁ Syste

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

2 Select [Main Unit Settings] from [Display Settings].

Syst

Dizplay Settings

Device Settings
Logic Program S ettings
Yideo/Movie Settings

Font Seftings
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|

3 Click the[Logic Settings] tab and in [Run at Start Up] under [Logic Settings], select [RUN]
or [STOP].
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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 32 Transferring Data” (page 32-1)
» Thelogic program is checked for errors when transferring and saving.
If any error isfound in the check, transfer to the GP fails.
& «20.11 Correcting Logic Program Errors” (page 29-83)
& «32.9 Checking Errors” (page 32-52)

B Keep Transfer

You can transfer projects when [Auto] is selected for project transfer. You can do so only
when the project data on the GP and the data sel ected with the transfer tool match, and when
in astate where the GP project data keeps the current values for the symbol variables. Even if
the project data on the GP and the data sel ected with the transfer tool match, the keep transfer
is not available if the system configuration has been changed or the project in the GP is cor-
rupt. The keep transfer is also disabled when [Retain retentive variables] is not checked or
[Forced] is checked.

When [Retain retentive variables] is not checked, the values of the variables are cleared to O
even when [Keep] is selected in [Symbol Variable Settings] of the Common Settings. When
[Retain retentive variables| is checked, the values of the variables for which [Keep] is
selected is not cleared but its current value is retained.

1 On the state toolbar, click the transfer project icon i to start the transfer tool and click
[Transfer Setting].

=T Transfer Tool =1

Setting Help

Project Information = Select Project

Project File Mame -
[camment. pra]

@ Qj [tain Lnit Model - AGP-3500T]
Comment
@] @ @ Compare Project
Date
[E4/2/2006 11:44 k]
@ =5 @ Main Unit Information | Creator
[GF_User]
@ @ 2 CF Card Connection Send/Receive passwaord JL‘
3 T
1 s | Memow Loader Transfer Settings Info. §l  Transfer Setting

eeeeee

Transfer Project
[&uta]

Transfer system
[Awuta]

Build Yer : 1006.0317.1539

Cloze
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2 The[Transfer Settings] dialog box will be displayed. In [Transfer Project], select the [Retain
retentive variables] check box and click [OK].

i~ Communication Port Settings i Transfer Project ——————————————————
= UsB & Auto ‘ ¥ Retain retentive variables ’
I LAN Al
" Modem
r~ Transfer System
' Auto
" Forced
Ok I Cancel
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29.10 Monitoring Logic Programs (Online Monitor)

Using the online monitor, in the [Watch List] window, you can confirm the symbol variable
ON/OFF or the device values within the logic program. In the [PID Monitor] window, you
can also make adjustments while monitoring the setting values of the PID instruction.

NOTE | ¢ In[Option Settings], you can configure the communication settings and monitor
the settings with online monitoring.
& 5137 [Option Settings] Settings Guide B Monitor Step” (page 5-134)

29.10.1 Online Monitoring Procedures
1 On the state toolbar, click the monitor icon [Zj .

2 The[Confirm Project File Save] dialog box will be displayed.
¢ When[Yes] isselected, thelogic program you are editing is saved. Upon saving, thelogic
program is checked for errors. If an error isfound, the online monitoring will not turn on
and an error message will be displayed. Click [OK], correct the error, and go back to Pro-
cedure 1.
* When [No] is selected, the logic program you are editing is discarded and the online mon-
itoring turns on.

,;g"'_‘: Confirm Project File Save

@ Projectd. prs haz been updated. Do you want to zave it?

Yest) | Mot4) | Cancel |

3 If apassword has been set, enter the password.

NOTE &~ «29.13.4 Enhancing Security” (page 29-116)

4 The GP responds with the logic program and the online monitoring starts.

el ¢ You can use online monitoring only when the GP is in communication with the PC.
You cannot use online monitoring when using more than one USB ports, or
when communicating through both a USB port and a LAN port.
» The LAN connection does not allow you to use the online monitoring on more
than one PC at the same time. The online monitoring is available to the first
PC connected.
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29.10.2 Monitor the Current Values of Symbol Variables

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

* Please refer to the settings guide for details.
& «20.14 Settings Guide” (page 29-126)

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

Lamp remainz OM until the PowerQOFF button iz pressed.
' P Off l
. PomllerIOn UV:‘EFI dit (£ Lamp
a1 L T Rename Symbol Variable name (R :
Cut (T} Citrl+3
Larmp Copy (©) Ctrl+G
Easte (B Gl
Watch List.. 3 -
Digplay Svmbol Variable List (5 k SodahjectionTime
Sodalalve J TOM
3 |} (mz) QO
a3 2000 |PT ET
Ice iz supplied to a cup while prezzing the push button,
IceSupply Button SetleeSupplyCup Supplylce
I i
JE=)]

¢ You can also select [Symbol Variable] in the [Address Settings] window, right-
click the symbol variable that you want to monitor, and then click [Add to Watch
List] to add the variable.

' Device Address |15 Symbol Yariable

Type I Bit /ariable j
Attibute |4 =l
Mame i |Type Address |S
lceSupplyButton  Bit Variable

Lamp Bit ‘¥ ariable L

LargeCupButton  Bit Variable
MediumCupButton | Bit VW ariable

Power(if
PowerOn L
SetlceSupplyCup  Bit V‘ﬂe L
SmallCupButton  Bit Variable L
Sodatalve Bit W ariable L
Supplylce Bit ‘¥ ariable L
J o
Feature Location | Screen |
MC PowerOff 2 AN

ﬁ Syt | Scre ﬁ Addr @ Eom|E| W'at|

GP-Pro EX Reference Manual 29-79



Monitoring Logic Programs (Online Monitor)
2 The symbol variable is added to the [Watch List] window.

3 Onthe [View (V)] menu, point to [Work Space (W)] and then click [Watch List (W)]
to display the [Watch List] window.

4 In[Type], select the symbol variable that you want to monitor. When the online monitoring
turns on, the current values of the selected symbol variables are monitored.

‘wiatch List

Type [al =l

< X [1016

Address | Type | Fiadix | Cuirre
awitchl Bit Variable | - OFF
lamp1 Bit Variable | - OFF
lceSupplyButt| Bit Yariable | - oM
LargeCupButh Bit Variable | - uld}
PowerOff Bit Variable | - OM
PowerOn Bit Variable | - OM
SetlceSupplyl| Bit Yariable | - OFF
SmallCupButte| Bit Yariable | - oM
Sodavalve | BitVariable | - OM

«| | »

Beference indication: »

G S |28 cd | ) o B 5o [Ewat

NOTE ¥~ «29.10.1 Online Monitoring Procedures” (page 29-78)
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29.10.3 Adjusting the Setting Values for the PID Instruction

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

* Please refer to the settings guide for details.
& «20.14 Settings Guide” (page 29-126)

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

2 In[Target PID Variable], select the PID variable that you want to monitor. When the online
monitoring turns on, the PID instruction setting is displayed in a graph.

Tanget FID Yariable  |pid =l
Item Walue |
Targeted value[SP) a0

Tieback(TE] 20

Proportional constant 200

Integral calculus time 1.00zec

Differential calculus time 4.00zec

Processing invalidity range 2

Bias 10

Frequency in sampling

Prezent value[FV] —_— Output value(CV]

Graph Settings I | ejelii= | | jslr)
G sy |38 ad | oo BT sorlfEdwa B2 PRI

NOTE ¥~ «29.10.1 Online Monitoring Procedures” (page 29-78)
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3 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 Screen Save in Remarks
. Display the PID variable being
Target PID Variable None selected.
Can be changed only when the
Targeted Value (SP) Operand S1 instruction operand isavariable.
Tieback (TB) Operand S3 Can be changed only when the

instruction operand isavariable.

Variable Format ##**x KP

Time

Address Format U_s#**.DT

Proportional Constant Address Format U_s## KP Set the (x1000) value.
. Variable Format s 1T

Integral Calculus Time Address Format U_ss+ | T Set the (x1000) value.

Differential Calculus Variable Format ##* DT Set the (x1000) value.

Processing Invalidity
Range

Variable Format s PA
Address Format U_ss#x*x PA

Bias

Variable Format ##*x BA

Address Format U_*#*** BA

Frequency in Sampling

Variable Format ##** ST

Address Format U_s#**#* ST

» Click [Update] to update the graph.
* Click [Graph Settings] to change the graph display settings.
& «29.14 Settings Guide” (page 29-126)

,;g"'_‘: Graph Settings E
Hi limit | =z
Law fimit [o =&

Dizplay width

|5D 3: g Seconds

Cancel
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29.11 Correcting Logic Program Errors

Thelogic program is checked for errors when transferring and saving.

« If an error isfound in the check, transfer to the GP fails.
& 329 Checking Errors” (page 32-52)

If errors are found in the error check, alist of errorsis displayed. Refer to [Level], [Error
No.], [Screen-Location], [Summary] and create a correct logic program.

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.

& MAIN | 40 x

—MAIN START

Lamp remainz OM until the PowerQOFF button iz pressed.

PovwerOn PowerOff

2f—11 vt O
D] I
Lamp
I —

SodalhjectionTime

Sodalalve TOM
3 |t {mz) Q]
a3 2000 |PT ET

Ice iz supplied to a cup while prezzing the push button,

IceSupply Button SetleeSupplyCup Supplylce
. K it o =
1 | 3
| Error Check T x |
—
"& E’T 'v} @ Ewen if you save thiz data, you can't transfer it to the main unit,

Level |Emor Mo, | Screen-Location Summary

D1 Operand is undefined. Define the operand.

+ In [Option Settings], you can select the settings to display duplicate coil
warnings during error checking.
& 5137 [Option Settings] Settings Guide ® Error Check” (page 5-135)
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29.12

Logic Monitor

GP-Pro EX haslogic monitoring functions on the GP main unit to improve the maintainabil -
ity of the logic programs.

The logic monitoring function displays the logic program on the GP screen, and you can
check the program operation with the GP unit itself even when the PC is not available.

The logic program runs without interruption even during the logic monitoring.

HAIN START

MAIN EMD

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

Using the switch part, turn on bit 1 of #L. System Variable (#L_L ogicMonitor), and the
logic monitor starts.

When bit 1 is turned off, the screen displayed before the logic monitor starts is displayed.
To use address, specify #L_LogicMonitor.X[1]. #L_L ogicMonitor.X[0] isintended for
the address monitor. Like the logic monitor, the address monitor screen appears when the
specified bit of the system variableis turned on.

Start up with the Logic Program
Using an instruction, turn on bits 0 (Address Monitor) and 1 (Logic Monitor) of
#L System Variable (#L_L ogicMonitor).

Start up with the System Menu
On the system menu, touch [Logic Monitor] and [Address Monitor].

* You cannot start up 2 monitors at the same time. When bits 0 and 1 are turned on

at the same time, the address monitor turns on and then bit 1 turns off.

* Once the monitor has started up, it is easy to switch monitors. The O-bit and 1-bit
of the system variable (#L_LogicMonitor) will not turn on/off when switching
monitors.

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

* You cannot start up the logic monitor on AGP3302B and AGP3301. The address
monitor is started up when you start up the logic monitor.
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B End Method
There are 4 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 I nstruction addresses such as D-Scripts.)
Since the logic monitor does not allow the user for editing, you cannot use the switch part.

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

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

« Monitor Screen
Touch [End] on the screens of the logic monitor and address monitor.

« If not changing the screens, click [Back to Previous] to end.
* In case thereis no screen to go back, such as when you start the logic monitor

without the initial screen, you cannot 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.

W Logic Monitor

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

“Tool ERre
| ot o
i

MAIN START

MAIN EMD

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 o enlarge the monitor.

Enlarge Monitor = )
“ @ Enlarge Monitor” (page 29-88)

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

Display the top step number being monitored. When any

Step lé change is made, the operation jumps to the rung with the
specified step number.

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

screen.
Tool Bar ‘W A
_bar v
page 2 =
Click E/E to switch Page 1 with Page 2.
End EXIT End the monitor.
| Continued
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Feature

Details

RUN/STOP

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

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘
Address ‘ﬂddr Switch to the address monitor.
Monitor . Mir &~ « m Address Monitor” (page 29-89)

Switch to the instruction list.

Instruction List (RUSES
‘_ List & « m Instruction List” (page 29-91)
Search the variables and instructions specified in the
Search ‘Search instruction list.

&~ « m Search” (page 29-92)
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B Enlarge Monitor

Enlarge and monitor an instruction. The enlarged monitor allows you to check the opera-
tional status and the instruction operand.

"Tool
bar

The enlarged monitor has the following features.

Feature Details
Switch the tool bar display/hide at the bottom of the
screen.
Page 1 HEX Logic |3
Tool B Tool
ool Bar ‘ bor ¢
Page 2 EXIT
Click E/E to switch Page 1 with Page 2.
End EXIT End the monitor.
Switch the logic RUN/STOR. Click to display the below
screen. Touch [RUN] to run and [STOP] to stop the logic.
RUN/STOP
ﬁ ‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘
Logic ] Switch to the logic monitor.
g &~ « m Logic Monitor” (page 29-86)
Switch the display of the current operand value between
DEC/HEX decimal/hexadecimal.
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B Address Monitor

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

Address List

#L_RunMonitorA
#L _AlwaYysOoN

#L_CalcCarry

i -6
OFF
Logi

HEX .

The address monitor has the following features.

Feature Details
Scroll thelist.
Scroll Up/Down: Scroll per page.
Right/Left: Jump to the top/last page.
Switch the tool bar display/hide at the bottom of the
screen.
Page 1 HEX
Tool B Tool
ool Bar ‘ har ¢
Page 2

EXIT

Click E/E to switch Page 1 with Page 2.

End EXIT End the monitor.

Switch the logic RUN/STOR. Click to display the below

screen. Touch [RUN] to run and [STOP] to stop the logic.
RUN/STOP

(__i ‘ RUN “STOP‘ kANCE%

Switch the display of the current operand value between
DEC/HEX decimal/hexadecimal.
Address P ] Switch to the address search.
Search Address &~ « m Address Search” (page 29-90)
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B Address Search

Select the address type to display in the address monitor. You can useit only in the address
format.

Address List
SYSTEM

I

-

The address search has the following features.

Feature Details
Switch the tool bar display/hide at the bottom of the
screen.
Page 1
Tool B Tool
ool Bar ‘ bor ¢

Page 2

Click E/E to switch Page 1 with Page 2.

End EXIT End the monitor.
Logic ] Switch to the logic monitor.
¢ &~ « m Logic Monitor” (page 29-86)

GP-Pro EX Reference Manual 29-90



Logic Monitor

B Instruction List

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

Instruction List

I A0 (A
o

_n

The instruction list has the following features.

Feature Details
Switch the tool bar display/hide at the bottom of the
screen.
Search
Page 1 Idiosn
Tool Bar Tool
‘_ o | ¢

Page 2

Click E/E to switch Page 1 with Page 2.

End EXIT End the monitor.
Logic ] Switch to the logic monitor.
¢ &~ « m Logic Monitor” (page 29-86)
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B Search

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

"Tool Rare
Rono 3K

MAIN START

MAIN ENMD

Searchii 2 LR ‘Instr ‘ Addr
ing fpe® M List §| Mtr

The search has the following features.

Feature Description

Use only variables as the search key. Select only the key variablein the
address monitor.

Use only instructions as the search key. Select only the key instructionin
the instruction list.

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

Based on thefirst search result, search avariable and instruction with the
next closest match.

Clear the variable and instruction selected as the search keys.

Variable Search

Instruction Search

Next Search

Clear Search

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

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

Restrictions

The logic monitor has the following restrictions.
» The enlarged monitor and address monitor can display alimited number of characters.

Resolution Pixel Size Bit Instruction App Instruction
QVGA 320x240 38 characters 13 characters
VGA 640x480 78 characters 33 characters
SVGA 800x600 98 characters 43 characters
XGA 1024x768 126 characters 57 characters

» Thisisfor the landscape screen only. The portrait screen can aso be displayed in landscape.
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29.13 Useful Features of the Logic Editor

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 sym-
bol variables, insert new instructions, and place new parts. This allows you to create screens
and logic programs more efficiently.

Here, for example, the logic screen (e.g. MAIN) and the drawing screen (e.g. Base 1) are
opened and tiled verticaly in the work space.

« To display the screens tile-vertically in the work space, on the [View (V)] menu,
point to [ Screen Block (B)] and select [Tile Vertically] or click 'm .
 Alternatively, you can start up multiple GP-Pro EXs and drag the parts and
instructions between projects from one logic screen to another, or from one
drawing screen to another. You cannot drag logic from alogic screento a
drawing screen or from a drawing screen to alogic screen.

« If the allocated symbol variable already exists, an error will occurs. Perform
error checking to identify duplicated symbol variables.

& w2011 Correcting Logic Program Errors” (page 29-83)
& «29.9 Transferring Logic Programs” (page 29-76)

B Allocating Symbol Variables to Instructions from Parts

You can allocate the symbol variables allocated to parts on the drawing screen to the instruc-
tion operands on the logic screen.

1 Click the part on the drawing screen. Drag it to the instruction operand to which you want to
alocate it. Where the cursor changes from ( to '8, , release the left mouse button.

& man | 41 x || [E Base|

|

=
=
=
o
3
S
3

1
D]

3 -MAIN END
a3y
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2 Select the symbol variable.

—MAIN START
Ja

b T EEE—

MAIN END

ra

o

a3y

 Symbol variables that can be allocated differ depending on parts.
F e Drag & Drop Parts” (page 29-102)
» 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 cursor is displayed with (&, you cannot allocate symbol variables.

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

start

0]

]

« Alternatively, you can allocate symbol variables in the [Address Settings]
window.
& g Operand Settings using Drag & Drop” (page 29-63)
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B Allocating Symbol Variables to Parts from Instructions

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

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

MAIN | = Baset |

1HAIN START

3 MAIN END
14

Switch/Lamp

+ Symbol variables you can be allocated differ depending on instructions.
&~ « m Instructions and Parts that can be moved by a Drag & Drop operation” (page 29-98)
» When more than one feature is allocated to a part, the possible features are
displayed.
* |f you release the left button on the mouse before the rung is reverse-displayed,
the symbol variable allocation is canceled.
Where the cursor is displayed with (5, you cannot allocate symbol variables.

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

Copy and Add Copy and Add

e 1) Gl Heo ) =
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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 on
the logic screen. Where the cursor changes from (9 to ', release the |eft mouse button.

4k x

n

MAIN |
1 |-MaIN START
[0)
stark
2 TR
m B
n
3 |-MaiM END
nz)

’§Base1|
0 EEREERK

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

start
] } |

¥}

L
0]
T
3 MAIN END
1z

Cancel

Ingert PT t!

Ingert MO

Inzert NT
Inzert OUT
Inzert OUTH
Inzert SET
Inzert RST

(ore] -

Instructions that can be inserted differ depending on the parts.
F e Drag & Drop Parts” (page 29-102)

» 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 cursor is displayed with &, you cannot insert instructions.

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

start

stop
|

n

Tur
l_

|
[1]‘
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B Placing New Parts from Instructions

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

1 Click theinstruction on the logic screen. Drag the instruction to where you want to placeit on
the drawing screen. Where (§ changesto '5.» , release the left mouse button.

& MAIN | 4 x || Base1 |

start stop TN

3 MAIN END
14

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

’§ Baze 1 | 4

01 wn * Lamp Placed

« Partsthat can be placed differ depending on the instruction.
&~ « @ Instructions that can be moved by a Drag & Drop Operation” (page 29-98)
» 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 cursor is displayed with (§), you cannot place parts.
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3 The part is placed with the symbol variable of the instruction. Change the size and color as

necessary.

B Instructions and Parts that can be moved by a Drag & Drop operation

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

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

Drag & Drop Instructions and Operands

Parts that can be allocated or

Command Number of Symbol Variable Type parts t_o e S mEY Slsel
Operands variable can be placed
Bit Address * Bit Switch
NO, NC, PT, NT 1 |s1 Bit Variable
OUT,OUTN, SET, 1 |p1 Bit Address o Lamp
2 |RST, PTO, NTO Bit Variable
g [IMP ISR T |- - -
% RET, EXIT - - - -
2 Word Address » DataDisplay
o FOR 1 S1 Integer Variable
Eg NEXT - - - -
S1 - -
PBC 2 D1 |[Bit Variable e Lamp
PBR S1 - -
Word Address » Word Switch
s1 Integer Variable » DataDisplay
g Float Variable
5 Redl Variable (You cannot select the word
E Word Address switch for float variables and
2 ADD, SUB, 3 < Integer Variable real variables))
< |[IMUL, DIV Float Variable
= Red Variable
g Word Address
=3 Integer Variable
© b1 Float Variable
Redl Variable
Continued
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Drag & Drop Instructions and Operands

Command

Number of
Operands

Symbol Variable Type

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

Operation Instruction

MQOD

S1

Word Address

Integer Variable

3 |2

Word Address

Integer Variable

D1

Word Address

Integer Variable

» Word Switch
» DataDisplay

JADD, JSUB

S1

Time Variable (HR .MIN .SEC)

3 |2

Time Variable (HR .MIN .SEC)

D1

Time Variable (HR .MIN .SEC)

[Specid Varidble: Integer Varidble]
» Word Switch
» DataDisplay

AND, OR, XOR

S1

Word Address

Integer Variable

3 |2

Word Address

Integer Variable

D1

Word Address

Integer Variable

NOT

S1

Word Address

Integer Variable

D1

Word Address

Integer Variable

» Word Switch
» DataDisplay

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)

3 | S2

Integer Variable

D1

Bit Address (Array)

Integer Variable (Array)

Float Variable (Array)

Real Variable (Array)

» Word Switch
» DataDisplay
* Setting Vaue Display

(You cannot select S1 or D1.)

FLMV

S1

Word Address

Integer Variable

Float Variable

Real Variable

S2

Integer Variable

D1

Integer Variable (Array)

Float Variable (Array)

Readl Variable (Array)

» Word Switch
» DataDisplay

(You cannot select D1.)

XCH

D1

Word Address

Integer Variable

D2

Word Address

Integer Variable

» Word Switch
» DataDisplay

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated or

Command Number of Symbol Variable Type parts t.O Ve BTl etel
Operands variable can be placed
- s Word Address » Word Switch
S ; . i
5 |ROL, ROR, RCL, Integer Variable Data Display
5 Word Address
Z£|RCR,SHL,SHR, | 3 |32 Integer Variable
'% SAL, SAR D1 Word Address
s Integer Variable
Word Address » Word Switch
s Integer Variable » DataDisplay
Float Variable
EQ GI,GE LT, |, Real Variable (You cannot select the word
< |[LE,NE Word Address switch for float variables and
= 2 Integer Variable real variables)
S Float Variable
§ Red Variable
= Time Variable . o .
2 | JEQ, JGT, JGE, SL 1 HR MIN SEC) [Special Variable: Integer Varizble]
8 2 . : » Word Switch
£ [JLT, JLE, INE < Time Variable . DataDispl
S (HR .MIN .SEC) iy
Date Variable . o .
NEQ,NGT,NGE, | SL|(YR MO DAY) anweuog g:ffr']e Integer Varizble]
NLT, NLE, NNE < Date Variable . DataDisn
(YR .MO .DAY) play
S o |Timer Variable [Specid Ver_lable: Integer Variable]
9 =t » Word Switch
B < |(.ET.PI) :
£ |TON, TOF TR, 1 | 8 « DataDisplay
£ |TONA, TOFA 3 |Timer vaiable [Specia Variable: Bit Variabl€]
o) 3 * Bit Switch
£ (Q.TI.R) . L
= 5 o _ .
c o |Counter Variable [Specid Var_l able: Integer Varigble]
9 = » Word Switch
g 8 |(PV.CV) » DataDisplay
@ CTU, CTD, 1 §
é CTUD % Counter Variable ESgicglN i\t/(z;\rr:able: Bit Variable]
.Q.QD .QU .UP.R
; g Qe ) | Lamp
s Word Address » Word Switch
BCD, BINENCO, 5 Integer Variable » DataDisplay
- |DECO D1 Word Address
ke Integer Variable
g Word Address « Word Switch
7 <1 Integer Variable » DataDisplay
= Float Variable
5 Real Variable (You cannot select the word
S |RAD, DEG, SCL 2
§ thord Asdreasl; switch for float variables and
nteger variable real variables.
D1 Float Variable )
Redl Variable

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated or

Command Number of Symbol Variable Type parts t.O A0 EMEY Epiloet
Operands variable can be placed
E SRLLE
8 |I2F, 12R, F2I, N
ElFR R2,R2F, | 2
g H2S, S2H D1 |(Type
Integer Variable (Array) [» Word Switch
S1 |Float Variable (Array)  DataDisplay
Real Variable (Array)
SUM, AVE 3 S2 |Integer Variable (You cannot select S1.)
Integer Variable
D1 [Hoat Variable
Red Variable
s Float Variable » DataDisplay
SORT 5 Red Varl_able
D1 Float Variable
Red Variable
Integer Variable (Array)
S1 |Float Variable (Array)
Real Variable (Array)
= BCNT 2 Integer Variable (Array)
5 D1 |Float Variable (Array)
% Readl Variable (Array)
= o |PID Variable (KP.TR Eacveui g‘;’\‘lr.'f‘br']e' Integer Variable]
5 8 |.TD .PA .BA .ST) ord Swite
5 S » DataDisplay
L% = |PID Variable (Q .UO [Spgclal yar|able: Bit Variabl€]
8 * Bit Switch
& |- TO.PF.IF) . Lamp
Word Address » Word Switch
FID > | s Integer Variable + Data Display
-~ Word Address
Integer Variable
3 Word Address
Integer Variable
D1 Word Address
Integer Variable
SIN, COS, TAN, s1 Float Variable » DataDisplay
ASIN, ACOS, Real Variable
ATAN, COT, 2 D1 Float Variable
EXP LN, LG10 Real Variable
. . [Specid Variable: Integer Variable]
S |3RD, JSET 1 |D1 Tﬂ“; \(Aalr:\?blseEC « Word Switch
3 (HR-MIN .SEC) « DataDisplay
B . [Specid Varigble: Integer Variable]
> |NRD, NSET 1 |py |DaeVaiale « Word Switch
(YR .MO .DAY) :
I » DataDisplay
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& Drag & Drop Parts

Using the following operands or instructions, you can drag and drop parts and allocate or
reinsert symbol variables from the drawing screen to the logic screen.

Operands to which symbol variables are
Drop & Drop Parts allocated or instructions to which symbol
variables are inserted.
Part Varisggr:%pe Command Operand
. . Bit Address NO, NC, PT, NT, OUT, OUTN,
BItSwitth 15 Variable | SET, RST, PTO, NTO
Word Address They are
. MOV, ADD, SUB, MUL, DIV, |dlocated to
Word Switch |, er Varigble |EQ, GT, GE, LT, LE, NE S1 of the
Switch/ instruction.
Lamp Screen Change -
Specia Switch -
Selector Switch -
Lamp Bit Ad(IJIr%s NO, NC, PT, NT, OUT, OUTN,
Bit Variable SET, RST, PTO, NTO
Word Address |MOV, ADD, SUB, MUL, DIV, |They are
DataDisplay  |Integer Vaidble |EQ, GT, GE, LT, LE, NE allocated to
Input Permit S1 of the
R |ronvarase | P A e |
Word Address |-
Data Text Display Inte_ger
Display Variable
Date/Time i
Display
Statistical Data i
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.

B Memory Usage Check

1 On the[Project (F)] menu, point to [Properties ()] and click [Project Information (1)].
The [Project Information] dialog box will be displayed.

2 Click [Memory Usage] to check [Logic Capacity], [Variable Capacity], [Number of Address
in Logic Using] and [Comment Memory].

,;_Sf-' Project Information

File Infia Memony Usage
Madel Infa
Send Data Memory Settings |
SRAM Info
CF-Card Destination 7~ Logic Capacity [ Step |
[ 7 4 15000
[ Wariable Capacity
[ 1/ BO000
Detail
—MNumber of Addresz in Logic Using
]
Detail
—Camment Mernon
Nurmber of Yarisble Comment 04 210
MNumber of Aung Comment 0/ 55

0K [0) I Cancel |

3 Click [Detail] under [Variable Capacity] to check the current number, the configurable num-
ber of each symbol variable and the current total number.

.i‘: Yariable Capacity Detail

Bit Yariable 0 pieces | 0/ 8000
Bit Y ariable Input 0 pieces l— 0/ 256
Bit Y ariable Output 0 pieces l— o/ 256
Integer WV ariable 0 pisces l— o/ 8000

Integer Y ariable [nput 0 pieces 0/ B4
Integer Variable Output 0 pieces o/ Ed4

Float Yariable 0 pieces l— o/z2e
Feal Variable 0 pieces | 0/
Timner ¥ anable 0 pieces l— o/ 512
Counter Y ariable 0 pieces l— o/ 52
Date Varishble 0 pieces | 0/ 64
Time Variable 0 pigces | 0/ 64
FID Yariable 0 pieces | 0n/a
Total 0 pieces
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4 Click [Detail] under [Number of Addressin Logic Using] to check the current number, the
configurable number of [Bit], [Integer] and [System Variables] and the total number.

,;g"'_‘: Addresses used in Logic

Bit 0 pisces | 0/ 256
Integer 0 pieces | 0/ 256
System Yariables 7 pieces [l 7 /B4
Total 7 pieces 7/ 256

B Memory Settings

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

ments.

* 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 pro-
gram 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 [Memory Settings]. The [Memory Settings]

dialog box is displayed.

2 Specify the upper comment memory limit for the symbol variable and rung comment capac-

ity within the range of 0-15.

.;i"_‘: Memory Settings [x]

—Logic Capacity

| 15000 Step

—Wariable Comment Capacity

I 210 pieces

210 pieces + 40 pieces » E 3: g blocks

—Fung Comment Capacity

I bR pieces

55 pieces + 10 pieces x ID 3: g blocks

and can store about 40 variable comments.

f'ou can enter 0-15. 1 block uges about 500 steps of logic capacity

oK () I

Cancel
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B Number Restrictions on Symbol Variables
__________________________________________________________________________________________________________________________________|

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

. Registration Number
. Maximum Number ..
Name Memory Size for Registration Restrictions on the
g GP-Pro EX
Bit Address (Bit Variable) 64 byte 512 256
Word Add Int
ord Address (Integer) 1024 byte 256 256
Variable
System Variable 256 byte 64 64
Total Number Available 1000 256

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

B Number Restriction on Logic Programs and GP Memory Restriction

Number Restriction on the

Item GP-Pro EX GP Memory Restriction
INIT: 1, MAIN: 1,
Number of Programs SUB: 32; Total: 34
15K Steps

Number of Program Rungs | 5000 Rungs 96K Byte

Number of Instructions per

99 Instructions
Rung

Number of Label Characters | Fixed Name

e . None
umber of Lables per 99 Instructions

Project
Number of Devices 28000 Devices 64K Byte
Number of NT/PT Instruc- Unlimited None
tions
Number of Constants Unlimited None
Number of Compulsory Unlimited None
Changes
Array Size 4096 arrays None
Number of Variables 9000 SymbOI Variables

6000 Variables 1M Byte
Variable Name 32 Characters

Continued
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Item

Number Restriction on the
GP-Pro EX

GP Memory Restriction

Number of Variable Com-
ments

210 comments (initial value)

Number of Variable Com-
ment Characters

(Single-byte Only) 32
Characters

16K Byte—14K Byte

Number of Rung Comments

55 Comments (initial value)

Number of Characters in

16K Byte—>14K Byte

Rung Comments 128 Characters

Number of Program Com- 34 Comments

ments

8K Byte
Number of Characters in
32 Characters

Program Comments

Nest 25 Nests Stack: 16 (32)
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29.13.3 Adjusting Logic Scan Time
The following provides a summary of the operation of logic features and the scan time for
execution of logic programs. The procedure for adjusting the scan time is also explained.
B Logic Features

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

Power-on

:

Initial Processing

v

Loading
A
[Logic Reset] [Logic Reset]
[Logic Reset] [Run]
[Pause] irst Scan
. Execute 1st Scan
[Pause] [Execute 1st Scan] Running [ First Scan | [Stop]
[Continue] [Stop]
[Stop]
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* Initial Processing
Thisistheinitia state of the logic program execution engine. After the logic program
execution engine has been initialized, the logic state changes to “loading.”

* Loading
Thelogic programisread 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 automatically
executed. When changing to the “running” state, the I/O isinitialized.

e Stop
Thelogic isin the paused state. Upon receiving a command ([Logic Reset], [Run],
[Execute 1st Scan], [Continug], or [Pause]), the state will change accordingly.
On the [Logic Reset] command, “loading” starts and the symbol variableisinitialized.
When it is a keep-type variable and the power is off or the GP logic is reset, the most
recent datais maintained. However, if thelogic isreset with the online monitor (mode that
runs a program in the logic on GP-Pro EX) or #L_Command, the valueisinitialized with
the value specified for the logic features of 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 1/0O, runsthe initialized logic program, and then writes the 1/0.

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

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

Fixed Scan Time/
CPU Scan Percentage

No
Run Mode

Yes

Run Logic Program

END Processing
(System Variable Updates, and so on)

64 Scan No

Yes

Edit Scan Time

¢

End Scan

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

* Fixed Scan Time Mode
Scan Time = (#L_AvgLogicTime x 100) + 50 (Logic function support model, GP33:
series: 30, Other models: 50)

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

« Fot the details of #L_AvgL ogicTime and #L_PercentAlloc, refer to the following.
& A5 System Variables” (page A-73)

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

Model Error
AGP3000 Series 10%

*The above error isfound when aPLC is used in the serial communication.
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M Logic Scan Time

The logic time includes the logic features and display and the display features (screen dis-
play, 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 [01] [~MAIN START
o)
£ sltarlt SItDF T
= 2 11 141 O
o 1]
D - Run Logic Program
o Tur
A
3 |-mai END
o 4
£ .
= - Write I/O Outputs
c
-3 ) 25,
n A
Display Feature
o)
E - Screen Display y
c') < — —
c
‘»
g 50%
[&]
e
D; - Touch Panel Processing
©
o
L
o
- Communication Processing
A 4 \ 4

NOTE &~ « & Fixed Scan Time” (page 29-111)

& « @ CPU Scan Percentage” (page 29-112)
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@ Fixed Scan Time
This mode keeps the scan time as specified.
It allows you to process alogic program in a certain cycle. It is suitable for programs that pri-
oritize control (logic programs) and for which the screen is mainly used for monitoring (data
display) with few operations required.

A A

Logic Feature

L MaIN START
- Read /O Inputs 0]

start stop N
| i O-
fl
- Run Logic Program n

- Write I/O Outputs

Logic Time
(Processing time depends on
the user program)

Display Feature

Scan Time
(User sets the time)
<

- Screen Display

- Touch Panel Processing

Display Processing Time

(Time that remains after subtracting
logic scan time)

- Communication Processing

\ 4 A 4

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

eg.) If 50 msis specified for the fixed scan time, and the logic executing time is 20 ms,
the display processing time = 50 ms— 20 ms= 30 ms

Asthe logic time becomes longer, the processing time becomes shorter. For thisreason, the dis-
play update speed on the GP becomes dower; however, the logic program runs continuoudly.

e The minimum scan time setting is 10 ms.

» For the scan setting, input 10 ms or larger by 1 ms increments.

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

e.g.) When 50 ms is specified for the fixed scan time and the logic time is 30
ms, the scan time will be 60 ms.

« Adjust the setting time based on the #L_AvgScanTime val ue after testing the
operation on the GP.
& «A5 System Variables” (page A-73)
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€ CPU Scan Percentage
This mode specifies the logic time occupancy (%) during scan time and changes the scan
time for operation.
The mode prevents pressure on the display processing time caused by increased logic time,
and it is suitable for systems that prioritize speed in screen operations and screen switching.

Logic Feature
- Read I/O Inputs 1M sTaRT
U]
°
&
GE) g stark stop un
= g 2 0
o g m
= - Run Logic Program
o) +
Eﬁ 3 g n
RS 5
g S =) 3 |-MAIN END
— 14
° g = 04
Q .
E E8 - Write I/O Outputs
F =5
§ BE [ T
SEN=I .
»n o g g8 Display Feature
FoR) = <
= @n [0} E =
29 E 082 - Screen Display
o O = SIS
ge| E g
E&| o £28
= C 5 o=
c = 8o
0w L [}
® 5 E
g 25k ~ . H.H
g o2%
& E2 8 - Touch Panel Processing
L =28 20,
& 5§
i d=)
2 E8E
o % ;5 o .
[ - Communication Processing

Scan Time = Logic Time +Setting Value for the CPU Scan Percentage (%)

e.g.) If 40% is specified for the CPU scan percentage and the logic executing time is 20 ms,
Scan Time = (20 + 40) x 100 = 50 ms
Display Processing Time = 50 ms— 20 ms= 30 ms

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

* Specify the scan time value for the CPU scan percentage by 1 ms incre-
ments.

» 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 pro-
cessing will not be prioritized.
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@ Setup Procedure

* Please refer to the settings guide for details.
F «m [Main Unit Settings] Settings Guide” (page 29-126)

1 Inthe [System Settings Window], click [Main Unit Settings].

System 5 0z Window 0 x
Dizplay Settings

ievice Seting

Main Linit Settings

Logic Program Settings

ideo/Movie Settings

Font Setlings

Feripheral Settings

Peripheral List
Device/PLC Settings
Printer S ettings
Ear Code Settings
Script Settings
1/0 Driver Setings
FTF Server Settings
Modem Settings

Yideo Module Settings

—
ﬁ Addre |D Com.. | Sc:r31 ﬁ Syste

« If the [System Settings Window] tab is not displayed in the work space, on the
[View (V)] menu point to [Work Space (W)] and then click [System Settings
Window (9)].

2 Click the[Logic Settings] tab. In [System Settings], select [Fixed Scan Time] or [CPU Scan
Percentage] and enter avalue for the setting.

Main Unit Settings

Display Settings | Dperation Settings | Action Settingd  Logic Settings |5 ystem Area Settings

Systero Cotting.

& Fived Scan Time mg ms

" CPU Scan Percentage ma 4

WD T[w atchdog Timer) Settings mg s
2>Estend
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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 pro-
grams are run through these allocated pseudo addresses.

Address Refresh is the method of updating the data between device addresses and pseudo

addresses.

Screen Display and Touch

USR Address
LS Address

Pseudo Address
(Logic Address)

Buffer

Communication:
| Address

'Processing

=

ooooo)
[Eooooo

ooooo)
[Eoooon]

Communication

Refresh

PR

Logic Program

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

Processing with
Communication '

Processing <—— |

,,,,,

—_— .
1 GP Internal Processing

E Address Refresh is an update cycle
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@ Setup Procedure

+ Address Refresh can not be set up in off-line mode.

 Please refer to the settings guide for details.

& g [Main Unit Settings] Settings Guide” (page 29-126)

1 Inthe [System Settings Window], click [Main Unit Settings].

B dde | @) com  |[BY Scr

1 x
Display Settings:

Eiice Seliingd

Il ain Unit Settings

Loaic Program Settings

Yideo/Movie Seftings

Font Settings
Peripheral Settings

Peripheral List
Device/PLE Settings
Printer Settings
Bar Code Seftings
Script Seftings
140 Doriveer Settings
FTP Server Settings
Modem Settings
Widen Module Settings

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

Window (9)].

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

Main Unit Settings

Display Settings | Dperation Settings | Action Settingd  Logic Settings |System Area Settings |

— Spstem Settings

& Fived Scan Time I'ID 3: g ms
" CPU Scan Percentage I5U 3: _Ea 4
WD T[w atchdog Timer) Settings 500 = 3 s

3 In[Address Refresh], select the speed.

Address Refresh

«<Basic

Logic Seftings
’7 Fiun at Start Up

Middle Speed ¥

Eioctinta) B

GP-Pro EX Reference Manual

29-115



Useful Features of the Logic Editor

29.13.4 Enhancing Security

You can enhance security when monitoring logic programs by allowing access only to users
with passwords.

W Setup Procedure

1 In the[System Settings Window], click [Logic Program Settings].

System Settings Window

Display Settings

ievice Setlings

Main Urit & ettings
Wideo/Movie Settings
Font Settings

Peripheral Settings

Peripheral List
Device/PLC Settings
Frinter Settings
Bar Code Settings
Script Settings
1/0 Driver Settings
FTP Server Settings
Modern Settings

Yideo Module Settings

ﬁ Addre |@ Cam | Scref ﬁ Syste

« If the [System Settings Window] tab is not displayed in the work space, on the
[View (V)] menu point to [Work Space (W)] and then click [System Settings
Window (9)].

2 Click [Security Password].

Logic Program Settings

— Logic Pragran

' Enable " Digable

— Regizter Yariable
&+ Yariable Format " Address Format

— Security Settings
M onitar Security Level IUndefined j

Security Pazsword
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« If you select a[Monitor Security Level] without setting up a security password,
the below dialog box will be displayed. Click [OK] and set up a security
password.

,;g"'_‘: Change Monitor Security Le... [E4

& Invalid Security Set Up

3 The[Security Password] dialog box appears. Select the [Enable Security Function] check
box and enter the password in the relevant level.

MAIN B SeculilyPasswurd|

Security Password

¥ Enable Security Function

Low  Level 01 W
Leveliz [
Levelia [
Levelnd [
Levelns [
Levelts [
Levelo? [
Levelta [
Levelos [
Levelto [
Levelt [
Levelt2 [
Level13 [
Leveltd [

High Level1s [ |  EstendedSeliings

* You can configure advanced security feature settings. For details about the
settings, refer to the settings guide.
& « ¢ password Settings” (page 29-129)

4 In[Security Settings], select [Monitor Security Level].

Security Settings —————
Monitar 5ecurity Level Undefined ﬂ
Lndefined -

Leweld2

Lewel03 ettings
Lewel0d

LewveldS

Lewvells

Lewveld? hd
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29.13.5 Using Reference Features to Search Logic Programs

In the [Properties Window], you can search for rungs and instructionsin logic programs and dis-
play the detailsin [Program Window]. You can edit symbol variablesin [Properties Window].

* Please refer to the settings guide for details.
& 5135 [Work Space] Settings Guide M Screen List Window” (page 5-89)

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

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

Properties “Window

Logic Screen [ ha) j

Fungs 11
Steps Kis]

Lable List
1-MalN START
4 - LABEL-OM
11 - MaIN END

s o e

Altribute Mamne Altribute Mamne

Title M anufacturing System A

ﬁ Spzte |ﬁ Add.. | @ Com | Sor. @ Pro.

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

Properties “Window

Logic Screen

Fungs
Steps
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B Properties Window Search

In[Label List], al thelogic program labels are displayed.

sor to the selected logic program label.

Select alabel to move the cur-

MAIN | qb
Logic Screen MAIN d
E“”gs " 1 Lmam sTarT
teps 76
(o
Lable List
T-MAINSTART
4 - LABEL-001 k —
(11 WA END ¢ | i
2 ! ) LABEL-001
ar
o
Attibute Mame Attibute Mame LimitSmitch_1 Switch_1
3 {41
Title M arufacturing System A B}
* Rung
Fiuing Mo 4 4 |-LaBEL-001
Comment a1
PowerCn PowerOff Lamp
5 | 1/l
a2z
Lamp
Lamp
ﬁ Spste |ﬁ Addre | @ Com ‘ Soee @ F’rupEr g —{'ﬂ >> SUB-01 <<
e Click [Rung No.] and enter a number to move the cursor to that rung.
MAIN | a4
Logic Screen IMA\N j
Rungs 11
Steps 7 1 |-MAIN START
o
Lable List
1-MAINSTART
4 - LABEL-001 .
11 - MAIN END Switch 1
2} %) LABEL-001
ar
o -k
Attribute Name |Attnbule Mame | LimitSwitch_1 Switch_ 1
¥ Logic 3 I/ ‘L O—
Title b anufacturing System A ]
Comment a1
PownerOn PowmerQff Lamp
st | I
a2
Lamp
Lamp
ﬁ Spste |ﬁ Addre | @ Com ‘ Scree @ Prope i —{‘TI > SUB-01 <<
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B Display and Edit the Logic Program Information in Program Windows
e Select arung in thelogic program to display [Rung No.] and [Comment] for the selected

rung.
o
Attibute Mame Attibute Mame LimitSmitch_1 Switeh_1
3 1/} O
Tille Manufacturing System A &
#* Rung
Fiung No. 5 4 |-LaBEL-001
Comment 11
PowerCOn PowerOff Lamp
5 1 {1
a2
Lamp

« Click in the box to the right of [Comment] and then [ to display the [Input Text] dialog
box. You can edit the comment in the dialog box.

Input Text

ins ON until the Power(OFF button i=s pressed.l

o
Attribute Mame Attribute Name
¥ Logic
Title b anufacturing System &
¥ Rung
Rung No. [

|+

Cancel |

Y

« Select an instruction or operand in the logic program to display [Instruction Name],

[Value/Address name], [Type], and the detailed settings. Click any of these to edit the set-

tings.
b b
Altribute Mame Abtribute M ame LimitSwitch_1 Switch_1
_ 3 It O
Title tdanufacturing System & i
¥ Rung
FungHo. 5 4 LaBEL-001
Comment a1
Instruction Name WO
¥ OperandS1
Waluelhddress name PowerOn PU"‘:E’OH PDV\I‘ErPff Lamp
Type Eit Yariable a 2? L 1/
¥ Detail Settings
Addiess Lamp
Array size 1]
Keep Clear
Comment Press the power button to start

« If the detailed settings are not displayed, click .| (or » located to the left of
[Detail Settings] ) to display [Address], [Array size], [Keep], and [Comment].
The settings that you can edit differ depending on [Type].
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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.

* You can call the logic parts only on the PC where the logic parts have been
registered.

W 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
i1} Sy suB-01
24)
SodaljsctionTime
TON
Sodavalve
L)
29} 2000 [PT €T
IeeSupplyButton  SetlzeSupplyCup Supplylce
e It
(34)
SmallCupButton MY
sl 1
@1 4000 |51 Di|SodaljectionTime PT
SmallCupQuantity
cTu
]
R
1Py oy

2 Onthe[Logic (L)] menu, select [Save Parts (S)] to display the [Register LogicParts] dialog box.
3 In[Type], select [Rung Parts]. Enter [Parts Name] and [ Comment] and click [Register].

,;g"'_‘: Register LogicParts

—TI

&' Rung Parts ]

[ MAIN =l
Start Bung IS 3: g
End Rung |9 3: g ;I

' Subrauting Parts

=

Parts Mame

IIceS upply

Comment

=
Fiegister ” Cancel |

« If the [Register LogicParts] dialog box is displayed without selecting a rung, you
can specify the range by selecting the logic program and entering the [Start
Rung] and [End Rung].
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@ Registering Subroutine Parts
Registering a subroutine program as alogic part.

1 Onthe[Logic (L)] menu, select [Save Parts (S)] to display the [Register LogicParts] dialog box.

2 In[Type], select [Subroutine Parts] and the subroutine name. Enter the [Parts Name] and
[Comment] and click [Register].

,;g"'_‘: Register LogicParts

 Tvpe Parts Mame
" Rung Parts
ISuppIyIc:e [Subroutine]
IMAIN 'l
Comment
Start Bung IS 3: _Ea

End Rung

F =l

e

[
Fiegister I ] Cancel |
—t

W 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.

PawerOn PowerOff Lamp
5 {1 171
az
Lamp
Lamp
o » sem
240
SodalhjectionTime
Sodaalve TON
7 [ imsd
29} 2000 |PT ET
& |-MAIMN EMD
34

2 Onthe[Logic (L)] menu, select [Load Parts (P)] to display the [Readout Parts] dialog box.
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3 Select [Rung Parts], and in [Parts Name], select the part of the rung that you want to insert
and click [Load].

.;g"'_‘: Readout Parts

7 Subrouting Parts

Comment
)

' Rung Parts
Eato bl

Pre-Fix of Symbol/ariable Mame I

« If thereis a possibility of duplicating the symbol variable, enter any text in [Pre-
Fix of Symbol-Variable Name] to prevent duplication of the symbol variable.
Theinput text will be added to the front of the symbol variable name of the rung
part, and the symbol variable name will be changed. The rung part will then be
inserted in the logic program that you are editing.
(e.g.) When entering “A Line” in [Pre-Fix of Symbol-Variable Name],

Rung Parts | After Insertion of the Logic Program

Symbol Variable

Switchl A Line Switch 1
Name
4 Therung part isinserted.
Lamp
of 1 » suea
24}
SodalnjectionTime
Sodatalve TON
7 I (ms) 0|
(29} 2000 |PT ET
IceSupply Button SetleeSupplyCup Supplylce
e ¥
(34}
SmallCupButtan A
g 1|
1T
@1y 4000 |51 D1 SodalnjectionTime FT
SmallCupCuantity
T
[
R
1Py G|
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€ Add Subroutine Parts
1 Onthe[Logic (L)] menu, select [Load Parts (P)] to display the [Readout Parts] dialog box.

2 Click [Subroutine Parts], and enter a[Parts Name]. Select [ Subroutine Name] and click
[Load].
,;g"'_‘: Readout Parts B3

" Rung Parts ' Subrouting Parts

Lomrient

Pre-Fix of Symbol/ariable Mame

Subroutine Mame

3 The subroutine screen with the selected subroutine name will be added.
| Screen List 7 x| SUB-01 sUB-02| & 1 | 4 b x
Screen Type  [Al = |

Refine Search SEREN 1|-SUB-02START
o
TaRX |2 &%

2 SmallCup R
= - o001 [Unitled) . malCup
- m
3 Window Screen
> Logi MidleCup.R
3 Logic Sereen
FiNIT
Fp0ye INIT [Untitled)
- largeCup F
FMAIN
SO ] MaN [Untitled)
U
E 3}-sus-a2ReTURN
S| suson [Unitad) 15
1
S| | sue02 [Untited)
]
[ [/ Sereen =
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W Editing Logic Parts
You can edit and delete part names and comments for registered logic parts.

1 Onthe[Logic (L)] menu, select [Edit Parts (E)] to display the [Edit Parts] dialog box.

2 Select [Rung Parts] to edit the rung part or select [Subroutine Parts] to edit the subroutine
part, and then select the [Parts Name] for the part that you want to edit.

3 To edit [Parts Name] or [Comment], modify the text in [Parts Name] or [Comment] and then
click [Update].

& Fung Parts 7 Subrouting Parts
Parts Mame Parts Mame
|Supplyl ce

Comment
Common Logic to All Lines ;I

|

Update | Delete | Cloze |

To delete parts, click [Delete]. When the below dialog box is displayed, click [Yes].

@ Selected object will be deleted. Continue?

Yes[¥] | . T
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29.14  Settings Guide

29.14.1 [System Settings Window] Settings Guide for Logic Features

The following explains the logic feature settings that must be specified in [System Settings
Window].

B [Main Unit Settings] Settings Guide
@ Logic Settings

Main Unit Settings
Dizplay Settings | Operation Settings | Action SettinuSvstem Area Settings
System Settings
(+ Fixed Scan Time mﬂ ms
" CPU Scan Percentage ’ﬁj %
WDT[watchdog Timer) Settings ’mﬂ ms
2>Extend
Logic Seftings
Fiun at Start Up
+ RUMN " STOP
™ 140 Settings
Minar Errars
+ RUMN " STOP
Setting Description
System Settings Configure system settings for logic features.

Select the logic scan time mode.
» When [Fixed Scan Time] is selected, you can specify the logic
time cycle from 10 msto 2000 ms.
&~ « & Fixed Scan Time” (page 29-111)
Fixed Scan Time/CPU |+ When [CPU Scan Percentage] is selected, you can specify the
Scan Percentage logic time occupancy.
The available settingsrangeis 0 to 50 (Unit: %) for any model. The
recommended setting values are 10 to 30 for the GP33+* series
(logic function support model); and 10 to 50 for other models.
&~ « ¢ CPU Scan Percentage” (page 29-112)

You can configure the monitoring time for the logic scan time. An
WDT (Watchdog Timer) | error will occur if the logic scan time exceeds the WDT (Watch-

Settings dog Time).
The settings range from 100 ms to 3000 ms.
>>Extend/<<Basic Click [>>Extend] to specify the [Address Refresh] speed.

Select the address refresh speed from [Low Speed)], [Middle
Speed], and [High Speed].
Address <<Basic

Refresh
Addrezz Refrezh Middle Speed  *

&~ « m Address Refresh” (page 29-114)

Continued
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Setting

Description

Logic Settings

Click [Keep Area Settings] to display the [Keep Setting] dialog
box.

The keep/clear points can be specified for symbal variablesin [Vari-
able Format]. The keep/clear ranges for symbol variables can be spec-
ified in [Address Format].

& «m Keep Area Settings” (page 29-16)

Run at Start Up

Select either [RUN] or [STOP] as the logic program status when
the GP starts up.

I/0 Settings

Determine whether or not to enable input and output to and from
the I/O unit. Select the check box to enable input and output.

Minor Errors

Select whether to [RUN] or [STOP] the logic program
when aminor error occurs.
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B [Logic Program Settings] Setup Guide

Loz Pragram S ettings

Logic Program
{* ' Enable (" Disable

Fegister Wariable
* “ariable Format € Address Format

Security Settings
b onitar Security Level rdefined ﬂ

Security Pazzwiord

F.eep Area Settings

Setting

Description

Logic Program

Select whether to [Enable] or [Disable] the logic features.
& 2921 Using Logic Functions” (page 29-3)

Register Variable

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

& «293.2 Using Symbol Variables with Arbitrary Names (Variable Format)”
(page 29-19)

& «293.3 Using Symbol Variables with Fixed Addresses (Address Format)”
(page 29-31)

Security Settings

Set up a password during online monitoring to enhance security.

Monitor Security

Select the level of monitoring security.

Level The settings range from [Undefined)], [Level 01]-[Level 15].
Securit Click [Security Password] to display [Password Settings]. Configure
Pzgg\:\"gr d the detailed settings for security features.

&~ « & Password Settings” (page 29-129)

Keep Area Settings

Click [Keep Area Settings] to display the [Keep Setting] dialog box.
The keep/clear points can be specified for symbol variablesin [Variable
Format]. The keep/clear ranges can be specified for symbol variablesin
[Address Format].

& «m Keep Area Settings” (page 29-16)
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@ Password Settings

Security Password

¥ Enable Security Function

Low  Level 01 I—
Leveliz [
Levelia [
Levelnd [
Levelns [
Levelts [
Levelo? [
Levelta [
Levelos [
Levelto [
Levelt [
Levelt2 [
Level13 [
Leveltd [

High Levells [ | EstendedSeliings

Setting Description
Enable Security Determine whether to use security features. Select the check box to set
Function up a password.

Level

Enter apassword in the relevant level with a maximum of 8 single-byte
characters (numbers and | etters).

Extended Settings

Click [Extended Settings] to display the [Extended Settings] dialog box.

—Password Cancel Motification Bit
[V Enable Matification Bit

Natiication Bit Address | =l @
Security Level Auto Clear Time |5 3: g Minite

¥ Use level 15 password to go Offline

Level 15 I
oK@ | Cancel |

Password Cancel
Notification Bit

Determine whether to use the password cancel notification bit. Select
the check box to specify the notification bit address.

Security Level
Auto Clear Time

Configure the security level auto clear time. The settings range from O-
60 minutes.

Use level 15 pass-
word to go Offline

Determine whether to use alevel 15 password when switching to off-
line mode. Select the check box to set up the password.
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29.14.2 [Work Space]Setting Guide

The following explains the windows displayed in the work space for using logic features.

B Comment List

Comment List

Target ltem IVariabIe j

d X3

ScreenRung/dddress | Comment
PowerOn Prezz the power button to start
SodalnjectionTime Set time to keep the soda valy

1 | 3
ﬁ Syt |ﬁ Addr| @ Camn | Scre Com

Setting Description
Target Item Select [Variable], [System Variable], or [Rung] to display the com-
ments.
< Edit | | You can edit commentsin [Variable] and [Rung].
£ | Delete x| | You can delete commentsin [Variable] and [Rung].
02 When you click the icon, the [Address Input] dialog box is displayed
2 Add 3 only in [Address Formt], selected in [Register Variable]. You can spec-
‘g ify addresses and add logic addresses.
o & vm Logic Address Display” (page 29-34)

Screen: Rung/Address

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

The logic name and rung number of the logic screen containing the
rung are displayed in [Rung]. Double-click to select the relevant rung in
the logic program.

Comment

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

FID manitor

Target PID Variable  |pid =l
Item Walue

Targeted value[SP) a0

Tieback(TE] 20

Proportional constant 200

Integral calculus time 1.00zec

Differential calculus time 4.00zec
Processing invalidity range 2

Bias

Frequency in sampling

Prezent value[FV] —_— Output value(CV]

Range: 1000-65535 ‘

Graph Settings | |

Gl sy B8 ad | colBY 5ol wa BR R

Setting

Description

Target PID Variable

Select the PID variable that you want to monitor.

List of PID Adjust-
ments

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

Graph Display

The PID instruction values are displayed in agraph that can be moni-
tored.

Graph Settings

You can specify the details of the graph. Click to display the settings
dialog box.

,f_‘: Graph Settings
Hi it 4055 =z
Low limit 0 =g

Display width 50 3: ﬂ Seconds

Cancel |

Displayed Items

Select the check box to display [Current Value], [Target Valug], [Output
Valug], [Output Invalidity Range], or [Output Range].

Graph Display

Specify [Hi limit], [Low limit] and [Display width] for the graph dis-

Range play range.
Update The graph must be updated with the values specified for the PID adjust-
ment.
Undo Return to the state before PID adjustment values were input.
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€ PID Adjustments

Item Value
Specify the target value. Enter values for the minimum and maximum
Targeted output. The range depends on the PID instruction output settings. For
Value (SP) details, refer to the PID instructions.
& “Chapter 30 Instruction List” (page 30-1)
Specify avalue for output during power off. The range for input
Tieback (TB) depends on the PID instruction output settings. For details, refer to the

PID instructions.
& “Chapter 30 Instruction List” (page 30-1)

Proportional

Specify the proportion for comparison control. A larger value means
that the target value will be reached sooner. A smaller value means the
target value will be approached more gradually, resulting in reduced

Constant overshooting. The settings range from 0.01-1000.00. For details about
proportional constants, see the next page.
F e Proportional Action (P Action)” (page 29-133)
Specify theintervals between integral calculations. The settings range
Integral from 0.10 s- 3000 s. For details about integral calculus time, see the

Calculus Time

next page.
F e Integral Action (I Action)” (page 29-133)

Differentida
Calculus Time

Specify the intervals between differential calculations. The settings
range from O - 3000 s. For details about differential calculustime, see
the next page.

&~ « @ Derivative Action (D Action)” (page 29-134)

Specify the range in which PID instructions are not operated. The devi-

::;]r\?;t;g ation within the settings range is“0” and tthe processing invalidity

range is based on the target value. The settings range from O to (maxi-
Range -

mum output value —minimum output value) / 2.

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

value.

Specify the sampling frequency for the PID operation. The frequency
Frequency in depends on the scan time and the PID instruction is operated in the scan
Sampling after the specified frequency. The settings range from operation fre-

guency to 60000 (ms).
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@ Proportional Action (P Action)

Calculate the operation volume (output value) proportionate to the deviation (deviation
between the target value and current value). The formulafor the relation between deviation
(E) and operation volume (CV) is as follows.

CV = KP x E (The constant of proportion calls KP the “proportional gain.”)
When the deviation is fixed, the proportional action is as follows.

Deviation [
E
y
—Time
Operation . . .
Volume «Operation Volume of the Proportional Action
KP - E
y
—Time

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

@ Integral Action (I Action)

Continuously change the operation volume (output value) to eliminate any deviation (devia-
tion between the target value and current value). Doing so can eliminate the offset from the
proportional action.

Once deviation is caused in theintegral action, the operation volume of the action changesto
the operation volume of the proportional action. The time required for the change is called
the “integral calculustime.” Thetimeisindicated as Tl. A smaller Tl resultsin a stronger
integral action.

If the deviation isfixed, the integral action is as follows.

Deviation ]
E
A A
—Time
/(—Operation Volume of Integral Action + Proportional Action
«Operation Volume of Integral Action
Operation A «Operation Volume of the Proportional Action
Volume
KP - E
\d
«Tl— —Time

Useintegral action as“Pl action” combined with the proportional action or as“PID action”
combined with the proportional and derivative action.” You cannot use integral action alone.
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@ Derivative Action (D Action)

Add the operation volume (output value) proportionate to any deviation (deviation between
the target value and current value) to eliminate deviation. Doing so prevents the control target
from drastically changing due to an external disturbance.

Once deviation has occurred in the derivative action, the operation volume of the action
changes to the operation volume of theintegral 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
v
—Time
Operation
Volume «Operation Volume of the Proportional Action
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 deriva-
tive action alone.
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B Watch List

‘Wwiatch List

Type [al =l
L %[1016

Address | Type Fiadix | Cuirre
Bit Variable | - OFF

awitchl
lamp1 Bit Variable | - OFF
lceSupplyButt| Bit Yariable | - oM
LargeCupButt Bit Yariable | - oM
PowerOff Bit Variable | - OM
PowerOn Bit Variable | - OM
SetlceSupplyl| Bit Yariable | - OFF
SmallCupButte| Bit Yariable | - oM
Sodavalve | BitVariable | - OM

4| | 3

Beference indication: »

G S |28 cd | ) o B 5o [Ewat

Setting

Description

Type

Select the type of symbol variable or system variable registered in the
[Watch List] window.

For how to register, please refer to the following.

&~ “29.10.2 Monitor the Current Values of Symbol Variables” (page 29-79)

Edit

You can edit registered symbol variables.

Delete

X (&

You can delete registered symbol variables.

Decimal

Change the display to decimal format.

Hexadeci-
mal

Operation Button

16

Change the display to hexadecimal format.

Address

The variable name added to the watch list is displayed.

Type

The variable type added to the watch list window is displayed.

Radix

The variable format added to the watch list is displayed.

Current Value

The current value added to the watch list is displayed.

If the typeis[Bit Variable], right-click and then click [ON] or [OFF].
If thetypeis[Integer Variable], [Float Variable], or [Rea Variable],
right-click to input the value.

Reference Indication

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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29.15 Restrictions

29.15.1 Scan Time Delay

B AGP-3300 series

*  When you select to [Enable] logic programs, a maximum delay of 6% may occur tempo-
rarily.

¢ When you communicate large data (e.g.: Sequential addresses of 960 words) with a PLC
(e.g.: Mitsubishi Q series) through Ethernet, a maximum delay of 30% may occur.

*  When you transmit data through AGP’s Ethernet function, you must take account of the
delay in scan time.

*  When you communicate with multiple PLCs (e.g.: Mitsubishi Q series) being connected
(Ether), amaximum delay of 100% may occur.

¢ When you communicate large data (e.g.: 10K bytes) by using Pro-Server EX (product of
Pro-face), amaximum delay of 100% may occur in scan time.
When accessing the memory that stores large data (e.g.: 10K bytes) by using Pro-Server
EX, you must take account of the delay in scan time.

*  When you communicate with MPI protocol, a maximum delay of 30% may occur.

B AGP-3400/3500/3600/3750 series

*  When you communicate large data (e.g.: Sequential addresses of 960 words) with aPLC
(e.g.: Mitsubishi Q series) through Ethernet, a maximum delay of 15% may occur. When
you transmit data through AGP’s Ethernet function, you must take account of the delay in
scan time.

*  When communicating large data (e.g.: 10K bytes) by using Pro-Server EX (a product of
Pro-face), amaximum delay of 20% may occur in scan time.

When accessing the memory which stores large data (e.g.: 10K bytes) by using Pro-Server
EX, you must take account of the delay in scan time.

*  When you communicate with MPI protocol, a maximum delay of 15% may occur.

*  When you record or play movies from the FTP server with the multimedia function, a
maximum delay of 15% may occur.

*  When aprogram is being uploaded, the scan time cannot be guaranteed.

*  When GPisreading the CF-Card, the scan time cannot be guaranteed.

* When alogic or 1/0O driver error occurs, about 10ms of delay may occur in scan time.

« When many devices are connected on the same LAN, the scan time cannot be ensured. Itis
recommended that you divide LAN physically, such as control LAN and data LAN.
More specifically, prepare two LAN cards for your PC, use one card to establish LAN for a
control system to which AGP belongs, and use another card to establish LAN for data com-
munication. In other words, create two groups of LAN for the PC.

»  When you use logic functions and record or play movies with the multimedia function simul-
taneously, the operation of recording or playing movies may be interrupted.
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* When using connection device addresses (excluding internal addresses) in the logic program,
note that the data refresh of the connection device and the logic program execution do not
synchronize.

Since data values may not be applied at the start of logic program execution, data values are
undefined until the communication with the connection device is established. When using
connection device addresses in the logic program, use them after you confirm that the datain
the connection device addresses has been read.

e.g.: When a specia relay (normally ON) of the connection deviceis used

Connection device: Special relay (normally ON)

Logic program: Use the special relay in the logic program, and use the connection device
address after you recognize that the special relay turned ON. When different connection
devices are used, you need to handle them individually.

» Please pay attention to the number of registered connection device addresses (excluding
internal addresses) used in the logic program. Writing to a connection device address affects
the screen change speed depending on the communication speed and the number of regis-
tered addresses. Frequent writing to connection device addresses may cause writing errors.
Thereis no particular problem when reading from connection devices.

The following shows an example of the number of addresses for writing data to a connection
device.

e.g.: When datais updated every 10 ms with alogic program, use addresses with 120 words
at maximum.

Connection device: MELSEC FX

Communication speed: 115,200 bps

Address refresh: Middle Speed
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