29 § Logic
Programming

This chapter describes the addresses that you can use in GP-Pro EX and GP, and how to
create Logic Programs using the GP-Pro EX Logic Functions. Start by reading “29.1 Logic
Programming Steps” (page 29-2) and then turn to 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
support model

& 9.2 Preparing to Create Logic Programs” (page 29-3)

2 gegésaesretge addresses & 9.3 Registering Addresses” (page 29-13)
3 Insert rungs and branches &~ w294 Inserting Rungs and Branching” (page 29-39)

-

4 &~ «29.5 Inserting Instructions” (page 29-47)

Insert instructions &~ «29.6 Allocating Addresses to Instructions” (page 29-
58)

-

5 Allocate a symbol variable

to the external 1/O Chapter 31.1 Controlling External /0" (page 31-2)

-

6 Check for errors & 2911 Correcting Logic Program Errors” (page 29-89)

-

7 Transfer

&~ 29,9 Transferring Logic Programs” (page 29-75
the logic program ransferring Logic Programs” (pag )

-

Transfer @« - -
; 29.12 L Monit 29-90
8 the logic program ogic Monitor” (page )

-

9 Correct bugs in &~ «29.10 Monitoring Logic Programs (Online Monitor)”
the logic program (page 29-77)

o * For the complete development flow, please see the following.
F w42 Creating HMI Displays and Logic Programs” (page 4-3)
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Preparing to Create Logic Programs

29.2 Preparing to Create Logic Programs

» The proceduresto start/end GP-Pro EX and save project files are the same as
NOTE
the procedures to create a new screen.

@D“Chapter 5 Start to Finish” (page 5-1)

29.2.1 Using Logic Functions

B If your model supports logic functions

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

NOTE &~ 1.3 List of Supported Functions by Device” (page 1-5)

B If your model does not support logic functions

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

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

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

29.2.2  Logic Type

Logic programs consist of the following three types of logic.

Logic Type Logic Name Description

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

End Label: "INIT END"

Main Logic MAIN Thelogic programisrun after theinitializelogic has
been run.

Start Label: "MAIN START"

End Label: "MAIN END"

Subroutine SUB-01-SUB-32 | Logic is created to run the subroutine processing.
You can create up to 32 subroutines in a project file.
Start Label: "SUB-** START" (**01 to 32)

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

» Thelnitialize Logic and Main Logic are created in advance.
¢ You can add a subroutine with the [New Screen] command.

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

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

Screen List 1 x
.
Search Method ITilIe j

Refine Search I Search |
TR X2 EY

% Base Screens

E-I - ooo [Untitled]

g} Window Screens
g} Logics
FINIT
o INIT [Untitied]
- MAIN
Of MaIN [Untitled)
555 170
170
BE I]:J_IZI KRXX | FLEX [Untitled)
AT

—

E Syztem |ﬁ Address | @ Cornmiof Screen...

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

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

Sereen List 1% r MAIN[Untitied) B b %
Soreens of Type [ EG— ~ |

SearchMethod  [Tite =l m1) MAIN START

Refine Search I Search | o emam EnD

THREX|ZE% o

453 Base Scrieens

EJ - 0001 [Urititled)

:«} ‘Window Screens
:e} Laogics
INIT
. MIT [Untitled)
FMAIN
4 MAIN [Untitled]
533 1/0
170
B l]:-‘_[l e BT (Untitled)
DA T

ﬁ Sypstem |ﬁ Addressl@ Commo SCIEEI’]...|— \

» 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 elementsin the Logic.

Logic Name i AN Untitled)B| &) 1T (Uit B qb 3
1 -MAIN START
]
Lamp remainz OMN until the PowerQFF button iz preszed
—_ KD1 10 *DC1 11 Tn )4 /O Address
PoerOn PowerOff
Rung —— 2 i /€ >—0
Number ) ‘
%110
Rung| Steps / I_I| ~—Shunt
Branch w11z Godalnje-:t iomTitme
Sodavialve TOM
3 I} (msl Q’—T>Operand
— a3 (oo [Py«
Rung ——p [ Ic& is supplied to a cup whils pressing the push button )
Comment T HK111
IceSupplyButton SetlceSupplyCup Supplvlce
4 | | ] L
a8 | 11
ltem Description
Logic Name The name of the logic screen is displayed. Click the tab to switch screens.
Rung Consists of zero or more instructions or one label. The maximum number
of instructions per rung is 99; the maximum number of branchesis 25.
Rung Number Sequential numbers with the Start Label as 1 are displayed for each rung.
Steps Steps are the size of alogic program calculated as 6 bytes per 1 step.
Shunt Thisindicates the horizontal shaft connecting the left power bar to the
right power bar.(connect line)
Branch Executes the logic program by connecting to rungsin parallel.
& «29.4.2 Inserting and Deleting Branches” (page 29-45)
Operand Indicates the constants allocated to the instructions.
& «29.6.1 Operand Settings” (page 29-58)
I/O Address The address value allocated to the 1/O unit. The 1/O address format differs

depending on the allocated drivers.
& “Chapter 31 Controlling External I1/0” (page 31-1)

Rung Comment Displayed when arung has a comment.
& 29.7.2 Adding Rung Comments” (page 29-67)

comment.
&~ 29.7.3 Symbol Variable Comments” (page 29-69)

PawerC) PomerOff
1 s 1/
1 I 1° 1

[Press the power button 1o start

Variable Comment | Displayed as atool 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 [Preferences O)]. The [Preferences] dialog box appears.
2 Select [Toolbar], then click [Toolbar Settings]. The [Toolbar Settings] dialog box appears.

@®* Preferences

General Configure toolbar layout
Screen Edit Style

Parts

[V Show Parts preview

Monitor Step Ladder Ihstructions

Error Gheck
Toolbar Settines

ok@ |  cancel |

4

3 In [Object Toolbar], select [Ladder Instructions]. Select the category of the command you
want to place on the toolbar. Icons in the selected category appear in [Item].

,f_‘: Toolbar Settings

Object Toolbar
| Ladder Instructions j

Category

Item Taoolbar
fidd >
SET << Remaove
RST —_—
Separator
Move Up
Default

(o] giw)] | 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].

Object Toolbar
I Ladder Instructions LI
Category

Item Taoolbar
fidd >
SET
RST
Separator
Move Up
[aye: Davr

Default |
(o] giw)] I Cancel

.;i"_‘: Toolbar Settings [X]

Object Toolbar
I Ladder Instructions LI

Category
|Bit Basic =l

Item Taoolbar

RST << Remaove

Separator

Move Up

[aye: Davr iy
Default |

oK@ | Gancel

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

H List of Instruction Icons
Theinstruction icons are as follows.

NOTE * For details on the instructions, refer to the relevant instructions.
Q§:>“Chapter 30 Ladder Instructions” (page 30-1)

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

Out ouT o

Negative Out OUTN &

Set SET &

Reset RST @&

Pulse Basic | Positive Transition PT 1

Negative Transition NT m

Basic Program Jump JMP
Instructions| Control Jump to Subroutine JSR
Return RET

For (Repeat number of times) FOR Fom

Next NEXT e

Inverse INV &

Exit EXIT m

Power Bar Control PBC e

Power Bar Reset PBR 2

Logic Wait Instruction LWA i

Continued
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Preparing to Create Logic Programs

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

Multiplication MUL X

Division DIV s

Modulation MOD o

Increment INC 11

Decrement DEC i3

Time Time Addition JADD @
Operation Time Subtraction JSuB e
Logical Logical AND AND =
Operation Logical OR OR 25
Logical XOR XOR B

Logical NOT NOT -7

Transfer Move (Copy) MOV ta
Block Move (Block Copy) BLMV B

Fill Move FLMV w4

Exchange XCH wf

Shift Shift Left SHL =
Shift Right SHR EY

Arithmetic Shift Left SAL =

Arithmetic Shift Right SAR =

Operation Rotation Rotate Left ROL @
Instruction Rotate Right ROR 2
Rotate Left with Carry Over RCL &

Rotate Right with Carry Over RCR 2

Continued
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Preparing to Create Logic Programs

Category Feature Command |lcon
Compare Arithmetic Equal EQ -
Instruction | Compare Greater Than GT S

Greater than Or Equal To GE 5=
Less Than LT <
Less Than Or Equal To LE <=
Not Equal NE £
Time Time Compare Equal JEQ 2]
Compare Time Compare Greater Than JGT a1
Time Compare Greater Than Or Equal | JGE tet
To
Time Compare Less Than JLT i
Time Compare Less Than Or Equal To | JLE L
Time Compare Not Equal JNE =
Date Date Compare Equal NEQ v
Compare Date Compare Greater Than NGT EE
Date Compare Greater Than Or Equal | NGE v
To
Date Compare Less Than NLT v
Date Compare Less Than Or Equal To | NLE v
Date Compare Not Equal NNE EE
Timer - On Delay Timer TON I
Instruction Off Delay Timer TOF &
Pulse Timer TP =
Duration On Delay Timer TONA £
Duration Off Delay Timer TOFA =
Counter - Up Counter CTU L
Instruction Down Counter CTD =
Up/Down Counter CTUD B
Continued
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Preparing to Create Logic Programs

Category Feature Command |lcon
Convert Data Convert | BCD Convert BCD oy
Instruction BIN Convert BN o

Encode ENCO i

Decode DECO 7

Convert to Radian RAD og

Convert Degree DEG rge

Scale SCL L

Type Convert | Convert Integer -> Float 12F i

Convert Integer -> Real I2R r

Convert Float -> Integer F2I g

Convert Float -> Real F2R g

Convert Real -> Integer R2I Ry

Convert Real -> Float R2F -

Convert to Seconds H2S o

Convert Seconds to Time S2H g

Function Calculation Sum SUM e
Instruction | Function Average AVE z
Square Root SQRT -

Bit Count BCNT e

PID PID =

Trigonometric| Sine SIN o

Function Cosine =65 =

Tangent TAN v

Arc Sine ASIN 2

Arc Cosine ACOS 50

Arc Tangent ATAN 5

Cotangent COoT B!

Other Exponential EXP pr

Function Logarithm N <

Log Base 10 LG10 o

Continued
GP-Pro EX Reference Manual 29-11




Preparing to Create Logic Programs

Category Feature Command |lcon
R/W Time Read/ Read Time JRD o
Instruction | Write Seti Time JSET =

Date Read/ Read Date NRD w2l
Write Set Date NSET o
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Registering Addresses

29.3

29.3.1

Registering Addresses

Usable Addresses

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

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

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

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

B Device Address

& External Address

Connection Device Address

This looks up the connection device data.

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

For example, [PLC1]X00100

NOTE &~ “29.3.4 Using External Addresses” (page 29-35)

@ Internal Address

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

NOTE &~ 2935 Using Internal Addresses” (page 29-36)

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

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

Memory Link System Area

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

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

For example, [#fMEMLINK]0100
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Registering Addresses

B Symbol Variable
There are two kinds of Symbol Variables.

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

* Variable
Items allocated to the GP internal area are called "variables."
There are two waysto register variables as follows.

Variable Format: Allows you to name each variable.

NOTE &~ «29.3.2 Using Symbol Variables with Arbitrary Names (Variable Format)” (page 29-
19)

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

NOTE & 293.3 Using Symbol Variables with Fixed Addresses (Address Format)” (page 29-30)

B System Variable

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

NOTE & «29.3.6 System Variables” (page 29-38)

&F «ab System Variables” (page A-84)

B Methods of Registering Variables

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

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

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

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

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

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

variables, you can change the format from [Address Format] to [Variable
Format], which causes addresses in the logic program to change to variables.
Addresses available to the logic program but unused do not change into
variables.

B Choosing the Method of Registering Variables

- * Please refer to the settings guide for details.
NOTE & , _
“29.14 Settings Guide” (page 29-136)

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

Logic Programs
Wideo/Movie

Font

Peripheral Settings

Peripheral List
Device/PLG

Erinter

Ihput Equipment Settines
Script 170 Settings
/O Driver

ETP Server

Modem

Video Modules

l FIE E Add | @ Comm [[BF Scr-- |

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

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

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

B Retentive Settings

Reeister Variable
' Variable Farmat

m Settings

Dizplay

Display Unit
Logic Programs
Video,/ Tovie

Font

" Address Farmat

)

Retentive Settings allow you to specify the variable points to keep or clear between sessions.
Please note that [Variable Format] and [Address Format] have different functions.

@ Variable Format

Only the variable points for retentive/volatile may be specified.
You can configure the retentive/volatile settings individually in the [Symbol Variable]
window, the [Address] window or [Properties Window] after creating a new variable.

Please note that the clear setting is selected when creating anew variable.
€ Address Format

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

@ Default Settings for retentive/volatile Numbers

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

@ Setup Procedure

 Please refer to the settings guide for details.
NOTE & _ _
“29.14 Settings Guide” (page 29-136)

1 Select the [System Settings] tab to display [System Settings].
5 Settings nx
Dizplay
Dizplay
Dizplay Unit

Logic Programs
Wideo/ Mavie

Font

Peripheral Settings
Peripheral List

Device,/PLG
Printer
Tnput Equipment Settings
Script 10 Settings
I/ Driver
ETF Server

Modem

Wideo Modules

_ﬁ Syste ﬁ dd+ | [ Gomm | Sere= |

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

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

System Settings

Dizplay

Display Unit
Logic Programs
Wideo, Movie

Font
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Registering Addresses

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

Logic Proeram Settings

Logic Program

{+ Enable " Dizable

Register Variable
{+ “ariable Format " Address Format

Security

[ Enable Security Settings
Monitor Security Level
Online Editing Security Level

Security Password

4 Specify the points for each symbol variable.

Variable Format Address Format
Volatile m;lﬂ Retentive 000 =] & “olatile m;lﬂ Retentive 4000 3: g
Bit Variahle [] ] Bit Variable ] (T LI TIT]
1_0000 }_3399 / M_4000 M_7339
Retentive 100 = ﬂ Wi 4000 3‘ ﬂ Retentive 4000 33 ﬂ
Integer Wariable Integer Wariable [ NNNNENNNRNEEENN
D_0000 D_3933 / D_4000 D_7339
Valatle  fE _g_' Retentive  f# = ﬂ volatle 4 =] ﬂ Fietentive EN= ﬂ
Float Yarisble  [ENENENNNENERENTRENENR Float ‘/arisble ARNRNNNENRNNANNNNRNNR
0000 F_0063 / F_0O064 F_0127
voltie Y = F' Retentive P+ = g volatie Bt = 5] Retentive  [5* = ]
Real Wariable (TTTTIITIT] [] Fieal Variable [ ] [ T]]] [TIIII]]
R R_0063 / R_0064 R_0127
Walatile B = g' Retentive E55 = g Wolatile 256 El: g Retentive 256 Elf g
Timer Variable [gm [TIT11] Timer Yariable [ ] (T[] [TLLI1]]
T_0000 T_0255 / T_0256 T_0811
Vaolatile PES 3 = Fetentive E55 E j Wolatile 1256 El‘ j Retentive 256 :g
Gounter Variable [EEENEANENEN Counter ¥ ariable [ ] NNNRNENER
_0255 / C_0256 C_0511

Walatil Pz = = Retentive P2 — ﬂ 32 3‘ ﬂ Retentive 52 33 g
Date Wariable (TITLITTTTTT Drate Wariable NENNNNNNNNEEENN
H_0nin H_D031 / H_i032 W_N0R3
Volatile 2 @' Retentive P2 = volatle 2 =] | Retenive 32 =]
Time Variable [ EEENIENEENENENENNEEEE Time Yarisble  ENINNNEENNNNENNEENNEN
000 J_0031 4J_0032 ]
Wolatile o Retentive 8 “Wolatile 1) Retentive g
PID Varishle FID Varisble
1J_0000 1J_0ao7

oK {0} I Cancel oK (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 (V)] or click # to open the
[Edit Symbol Variables] window.

B mMANUntitled? # Symbol B =
Edit Symbol Varisbles il

Mame Tope Frroy | Gount Fiddrows Fistentiv] Gommont

2 Double-click acell inthe [Name] column to enter a name.
& mamintived B £ Symbol E4| x
Edit Symbal Variables Litilit
3
MName ype Array | Count Address Retentiv| Gomment
# | Switch_1

mSAGd  ° 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 hame starting with a single-byte number.

*You cannot use a single-byte space.

*You cannot leave the name blank.

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

*Upper case characters and lower case characters are different.

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

& uaminied B £ Symbol B x

Edit Symbaol Wariables

rﬁ Utilits
Mame Tupe Argay | Count Address Retentiv| Gomment
i [0 fsaes: < I RS I —

b Bit Address
‘iord Address

Bit Variable
Integer Wariable

Float “fariable
Real Variable
Timer Variable
Courter Varizble
Date Variable
Time Variable
PID Variable

e |If you selected [Bit Address] or [Word Address]|, you can specify the address. Proceed to
step 4.
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« If you selected [Bit Variabl€e], [Integer Variable], [Float Variable], or [Real Variable], you
can specify the array. To specify the array, go to step 5. If not setting the array, proceed to
step 6.

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

» If you selected [PID Variable], the [Retentive] check box must always be selected.
Proceed to step 7.

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

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

AT Uit led? £ Symbol B4 4b %
Edit Symbol Variables Litilit
Mames Type Array Zount Address Retentiv| Comment
1 [Bit Address ~Undefined-
*

Click [-Undefined-] to display a
keyboard for inputting the address.
Device/PLO [PLGT =]
[ =n Select the connection device and
el T & dt'awc:e, input the address, then
click "Ent".
AlB|C T
DIE|F 41 658
1]2|3
a Ent
MAIN (Uit led? £ Symbol B4 4bx
Edit Symbol Variables Liilit

Address
Bit Address [PLCAT+00001

The address is finalized.

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

MAIN(Untitled) # Symbol B3| 4 b x
Edit Symbol Wariables Uitilits
| Name | Tvpe | Array | Gount | Address | Retentiv| Comment

1 Switch_1 Bit Address [PRC11<00001
2 = I
*

* For details on the arrays, refer to the following.
&« g Arrays and Array Sizes” (page 29-25)
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6 For the keep setting, click acell in the [Retentive] column and select the check box.
For the clear setting, do not select the check box in the [Retentive] cell.

MAIN(Lintitled) # Symbol |

Edit Symbol Wariables

a4 x

Litility

[Mame [Tvpe [Array  [Count [Address | Retentiv| Cafiment
Switch_1 Bit Address [PLC1]-00001
2 Bit Wariable

*

* For details on the retentive/volatile settings, refer to the following.
&~ « m Retentive” (page 29-25)

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

WAIN[Unitited) £ Symbol | 1px

Edit Symbal ¥ ariables Litility

‘ Mame |Type |Arra_u | Count |Address | Hetentivs‘ Comment
1 Switch 1 Bit Address [PLCA 00001

2 Bit Variabls I I o

NOTE * For details on comments, refer to the following.
& «29.7.3 Symbol Variable Comments” (page 29-69)

8 Theregistration is complete.

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

&~ 59 Registering Addresses with Comprehensive Names” (page 5-49)
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B Variable name

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

manufacturer.
For example,
External Input/ |Internal Relay |Timer Data Register
Output
Company M X001 M100 T200 D00001
Company O 01 1001 TIMOOO DMO0000
Digital Switchl Timer Start Timer Run Time
Electronics
Corporation
For models by other manufacturers For the GP-Pro EX
}{]Ijﬂl:l \'jjm Smitch_1 Lam_p_‘l
r . - F O
ksl Timer
m100 StartTimer TOM
1+ 200 4 F ims? @
a0 |PT ET]|
Timer. Lamp_2
i b | 5

The above program description is an image.

W Variable Type
There are nine variable types:. Bit, Integer, Float, Real, Timer, Counter, Time, Date, and PID.

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

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

@ Float Variable
Variable 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

Variable 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
Use timer variables to enable timer instructions.
Timer variables consist of the following five special variables.
For details on ladder instructions, refer to “ Chapter 30 Ladder Instructions’ (page 30-1) .

Special Description Variable
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

» Evenif the clear setting has been selected for timer variables, the special
variable timer PT (value) is kept.
&~ « m Retentive” (page 29-25)

@ Counter Variable
Use counter variables to enable counter instructions.
Counter variables consist of the following seven special variables.
For details on ladder instructions, refer to “ Chapter 30 Ladder Instructions” (page 30-1) .

Special Description Variable
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
uP Up Counter Bit
R Counter Reset Bit

» When scanning to reset the counter, the counter will not be updated. You
NOTE
must scan once to reset the counter.
» Evenif the clear setting has been selected for counter variables, the special
variable counter PV (value) is kept.
&~ « m Retentive” (page 29-25)
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& Date/Time Variable

Use date/time variables to enable date/time instructions.
Date/time variables consist of the following three special variables.

For details on ladder instructions, refer to “ Chapter 30 Ladder Instructions’ (page 30-1) .

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

@ Time Variable

Use time variables to enable time instructions.
The time variable consists of the following three special variables.

For details on ladder instructions, refer to “ Chapter 30 Ladder Instructions” (page 30-1) .

Special Description Variable
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

Use PID variablesto enable PID instructions.
PID variables consist of the following eleven special variables.

For details on ladder instructions, refer to “ Chapter 30 Ladder Instructions’ (page 30-1) .

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

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

Arrays provide you with amethod to set up multiple elements with the same data type, in a
single variable, al at once.
Imagine the drawers of a desk or chest, for example.

yd 0 A chest with an array size of 10 has 10 drawers from [0] - [9].

2] Each drawer is called Chest [0], Chest [1], ..., Chest [9].
o Each of these drawers becomes a data register on the PLC. If 10

prawer 5 Chest memories are used, the array method calls the array size
m 10 with the symbol variable name Chest.
8
o

B Retentive

If variables are set to retentive, they are stored in backup SRAM and retain their values when the
unit is shut down.

These values are kept until the backup battery runs out, which causes these variablesto revert
to their default value as defined in GP-Pro EX. When shutting down or resetting the GP, the

latest values are copied to SRAM. Downloading alogic program will initialize variables with
their default values set up in GP-Pro EX, unless you select the Retentive Transfer check box.

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

» Retentive Settings allow you to specify the variable points to retentive/
volatile.
&~ « m Retentive 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 Variables] window, click [Utility] and then click [Export] to output
information on the symbol variable settings as a CSV-format file as follows.

B2 Microsoft Excel - Manufacturing_System_A

|E] Eile Edit “iew lnset Format Iools Data Window Help = ﬂ\
IDEES(sky |[se@|o-a = s mE 2 -0 -lmsojE=E=|0-2
AST =l =]
4 ] = ! = D T E T F ] G | H [ | [ N~
GP-Pro EX I—
Header File Type Symbolvariable
File “/ersion 1 0
- ' = el
e e
PowerlOn Bit"ariable Press the power button to start
SetlceSupplyCup Bitvariable
Symbol lceSupplyButton Bit"ariable
. LargeCupButton Bit"ariable
Vanable_ MediurmCupButton Bitvariable
|nf0rmat| SmallCupButton Bit"ariahle
PowerOff Bit'/ariahle
on @ 0
=] 1
@ 2
[} 3
[} 4
Supplylce Bit"ariable
Sodavalve Bitvariable
Larnp Bitvariable
SodalnjectionTime Timervariable 1 Set time to keep the soda valve
LargeCup@uantity Countervariable
MediumCupGuantity Countervariable
SmallCupQuantity Countervariable
EmergencyStop BitAddress FPLC1 #00100.0
30
ﬁ‘m!“!anufacturing System_A
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: Symbol Variable (Please do not edit.)
File Version: Thefile version is saved. (Please do not edit.)

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

» Symbol Variable Information (Required)
Thisisinformation on the symbol variables.

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

NOTE » For naming restrictions, refer to the following.
G Registering Symbol Variables” (page 29-19)

Index: Only when specifying the array, Input sequential valuesfor the array size starting from O.
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used.

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

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

&

“ ® Arrays and Array Sizes” (page 29-25)

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 Real Variable
Timer Variable TimerVariable
Counter Variable CounterVariable
Time Variable DateVariable
Date Variable TimeVariable
PID Variable PidVariable

Addresses or Word Addresses only.

For details on types, refer to the following.

&~ « m Variable Type” (page 29-22)

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

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

Category Text Text Remarks

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

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

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

access.

Addresses or Word Addresses only.
* For details on addresses, refer to the following.

F~ %29.3.1 Usable Addresses” (page 29-13)

» When [Register Variable] is specified as [Address Format], use Bit
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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 29-13)

Retentive: Input the retentive/volatile settings.

Settings Value
Retentive 1
Volatile 0

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

* For details on the retentive/volatile settings, refer to the following.
&~ « m Retentive” (page 29-25)

Comment: Input the comment.

* For details on comments, refer to the following.
NOTE =
“29.7 Comment Input” (page 29-65)

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

MaINLntitlzd) B £ Symbol \ 4 X
Edit Symbal Variables
Name ‘Type ‘ Brray |Cnunt | fddrezs | Retent\vl Comment

1 |SmallCupButton Bit Variable O

2 | SmallCupQuantity Counter Variable O

3 |LargsCupButton Bit Variable O O

4 | LargeCupuantity Counter Wariable O

5 | MediumCupButtan Bit Variable O O

6 | MediumCupGuantity Counter Yariable O

T |SodaValve Eit Variable ] ]

8 |SodalhjectionTime Timer Wariable Set time to keep the

9 |Lamp Eit Variable O O

10 |EmereencyStop Bit Address [PLC1T#0m100

11 | Power(ff Bit Variable 3 O

12 | PowerOn Eit Variable (] []  Press the power button
13 |Supplylee Bit Variahle O O

14 | SetlceSupplyCup Eit Variable O O

15 |IzeSupplyButton Bit Variable | |

*

* 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

Save i I 5] Datahase

= = ®EerE-

[File nhame:

IManufacturing spstem &

| Save

Save as type:

C3Y File (*.08v]

=)
=]

Cancel

7

€ Import Procedures

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

MAIN(Untitled? £ Symbol B|

Edit Symbol Wariables

il

Mame = | Twpe

*

Array Gount Addrezs

Fetentiv| Comment

Export

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

Save As

Save jn: I =y Database

File hame:

Save as type:

R I s o

IManufacturing ayatem A

j Save
IESV File [*.cav) A I Cancel

R—y
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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].

« If the CSV file is not in the appropriate format as shown below, an error

IMPORTANT | message 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.

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].

Type Address Display Character Remarks
(by the Address Size
method)
Bit Variable X0000 - X0255 |10Dec 256 Input
Y0000 - Y0255 |10Dec 256 Output
MO000- M7999 |10 Dec 8000 Internal
Integer Variable |10000 - 10063 10 Dec 64 Input
Q0000 - Q0063 |10Dec 64 Output
D0O000 - D7999 |10Dec 8000 Internal
Float Variable FOO00 - FO0127 |10Dec 128 Internal
Real Variable RO0O00 - RO0127 |10Dec 128 Internal
Timer Variable TOOOO - TO0511 |10Dec 512 Internal
Counter Variable | CO000 - C0511 |10Dec 512 Internal
Date Variable NOOOO - NO0063 |10 Dec 64 Internal
Time Variable JOO0O0 - JO063 10 Dec 64 Internal
PID Variable U0o000 - UO0007 |10 Dec 8 Internal
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B Registering Symbol Variables
You can name Bit Addresses and Word Addresses as you like.

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

B MAINUntitled: # Symbol B x
Edit Symbal Varisbles Liilit:

Mame Tvpe Brray Gount Address Retentiv| Comment

* ¢

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

& mamnived B F Symbol B| x
Edit Symbal Variables Liilit
)
MName ype Array | Count Address Retentiv| Gomment

*

Switch 1

mSAnd  ° 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 hame starting with a single-byte number.
*You cannot use a single-byte space.
*You cannot leave the name blank.
*Double-byte characters and single-byte characters are different.
*Upper case characters and lower case characters are different.

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

& vemintied B - Symbol | x

Edit Symbal Variables

Utility
Mame Type Ay | Count fddrese Retentiv| Comment
1 Bit Address - _ ~Undefined-

*
hiord Addrese

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

AT Uit led? # Symbol B3| A%
Edit Symbol Variables Utility
Tpe Frray | Court, fiddress A=tenti | Comment.

1 EE [Bit Address ~Undefined-

Click [-Undefined-] to display a
keyboard for inputting the address.
Device/PLC |PLCT -
3 =h Select the connection device and
Bl & device, input the address, then
' lick "Ent"
Al B|C 71849 ¢ !
DIE|F 416 E8
112 3
1] Ent
MATNLIntit led £ Symbol \ 4 b %
Edit Symbol Wariables Liilit

Bit Address [PLCI #0000

The address is finalized.

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

WAIN[Unitited) £ Symbol | 1px

Edit Symbol Yariables

Lltility
[Name [Type [y [Count [Address [ Retertivi Carment
1 | Switch_1 Bit Address [PLET}<000M
2 Eit ariable | &[5 f comment

NOTE * For details on comments, refer to the following.
& «29.7.3 Symbol Variable Comments” (page 29-69)

6 Theregistration is complete.

* You can only change and del ete registered symbol variables that are not in
use.
To delete, select the symbol variable and click € or pressDELETE.
* To register the registered symbol variable to a part placed on a new screen,
refer to the following.
& 59 Registering Addresses with Comprehensive Names” (page 5-49)
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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.
The addressis displayed as X_0100 on alogic program. For example, .[#LOGIC]X_0100

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

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

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

| Address

ax

' Device Address € Symbol Variable

Type
Address

B
0oooa
oo
oooza
oooz0
noo40
noosa
ooos0
ooova
noogn
0oosa
onoa0
000eQ
onoco
ooooo
]
Feature

I Bit Address j

[IPLCT 00000 =]

0123456783 ABCDEF

DDDDDDDDDDDDDDDDH

o o o o o o o o o o
IS NNNEEEEE
oo o o o o i 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
oo o o o o i o o o o o
o o o o o o o o o o
IS NNNEEEEE
oo o o o o i 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

DDDDDDDDDDDDDDDDjl

| Location | Screen

Cammot | Screen Li |§ System 5 ‘

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

2 Select [Device Address|, and in [Type], select [Bit Address] or [Word Address).

& Device dddress | 7 Symbol Yariable

Type

Address

B

00000
ooota
00020

012345678 39ABCDEF
o o o o o o o o
I NNEEEEEE
o o o o o o o o o

3 Click theicon 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/PLE |#LOGIC hd

HMEMLINE
JHIMTERNAL

o = | &= | -
on
(=

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 IElt Address [Bit Variable) j
Addiess  [M_0000 IE]

M. 0123456789
ularo I o oo o o o o o =
mo DO0OD0O0O0O0O0OOO
2 DDDDDODDOOO
man DD0DO0O0OCOOO
w4 OODODODDOOOOO
s JD0ODOooOoCOoOoOd
me0 DO0OD0O0OOOOOO
w/n Do00oooEooo
e DOD0ODOOOOCOOO
man DOD00D0O0O0O0O0OOO
nw DDDODDODODOEOO
010 DO0ODOOOCOOOd
N2 OODODODDODOOOO
Ny DDDODDODDOEOO
m4 DOD0OD0OOOOCOOOO

ﬁ System 5 ﬁ Address Screen Li ‘@ Common |

NOTE &~ « m Operand Settings Using Drag & Drop” (page 29-62)

GP-Pro EX Reference Manual 29-34



Registering Addresses

29.3.4  Using External Addresses

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

NOTE &~ “A.1.2 Communicating with a Device/PLC Using the Direct Access Method”
(page A-4)

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

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

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

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

€ [Address] Window

1 Select [Device Address], and in [Type], select [Bit Address] or [Word Address].

Address
@ Device Addrefs O Symbol Yariable

Type IBit Address j
Address |

‘wiord Address

* 01232456783 ABCDEF
00000 DDDDDDDDDDDDDDDDH
L1 g7
Wz DNENNNNENENEEEEEE

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

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

#* Input Address [ =]

Device/PLO
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@ Logic

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

1 » ‘ Ir :,'

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

#* Input Address [ =]

Device/PLO

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 8 “A.1.2 Communicating with a Device/PLC Using the Direct Access Method”
(page A-4)

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

NOTE &~ «a 1.3 Using the Memory Link Method with Unsupported Devices/PLCs” (page A-
6)

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

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

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

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

1 Select [Device Address], and in [Type], select [Bit Address] or [Word Address].

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

& Device Addiefs 7 Symbol Yariable

Type

#ddiess  [TI0d Rddress

I Bit Address

Eit/

B

00000
ooota
00020

0122458678283 A4ABCDEF

DDDDDDDDDDDDDDDD&I

IENENNNENNEEEEEE
o o o o o o o o o o o

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

LS Area o

r User Area

Connection Device Name (INTERNAL)

Address (For example, :.

#* Input Address [ =]

LS0000)

Device/PLO

HINTERNSL 7]

JLs

PLCT

Back |

o= =~
w
@

@ Logic

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

Device/PLC IﬂINTEHNAL 'l

Jus ~|[doooon

o = | =]~
o
m

#* Input Address [ =]

Device/PL

[AEMLINK -1
[AINTERNAL :

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
Connection Device Name (INTERNAL)

Address (

#* Input Address [ =]

For example, :.

LS0000)

Device/PLO

HINTERNSL 7]

JLs

Back |

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

Device/PLC IﬂINTEHNAL 'l

#* Input Address [ =]

Device/PLO

I#MEMLINK vl

#NTERNAL

o = | &= | -
on
(=
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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, for example 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 A6 System Variables” (page A-84)

B System Variable Settings

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

" Device P.ddresble

. Feal Variable
Attribute | Timer Variable
Counter Wariable
MName Date Variable

#H_Contral_B Time Variable
H Control | PID Wariable

[#H_Control_HSystem Variables Unteger

EH Control Joe System Mariah

HU Cmaben ] e Thomdbmn ook

Type System Variables (Bit) =l

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

- #H Control Buzzer
#H_Control_BuzzerEnable
#H_Control_Hardcopy Print

#H_Control_JpeeCaptureEnable
#H_Control_JpeeCapture Trigger
#H_Control_PrintCancel

#H Control_USBDetach Trigeer

#H _DeviceMonitor bl
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29.4 Inserting Rungs and Branching

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

B Inserting Rungs

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

—MAIN START
a

witch_1 Lamp_1

MAIN END

F El\)l

2 B Click theicon to insert arung under the selected rung number

—MAIN START
Ja

Switch_1 La m_p_‘l
2 . | |, {_F

.

MAIN END

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

1 Select the rung that you want to delete.

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

* You can select arange to delete more than one rung al at once.
& v p Selecting Multiple Rungs” (page 29-44)

2 ¥ Click theicon.
The selected rung is deleted.

1 -MAIN START
()]
Switch_1 Lam_p_‘l
2 - O
(13
3
4 -MAIN END
]

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

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

1 Select the rung number that you want to copy.

—MAIN START
a

witch_1 Lamp_1

2-H F
()]

Timer
StartTimer TOM

4 F {mz)

(53] 50 |PT ET]|

an

o

5
a2y

6 f-MAIN END

M

* You can select arange to copy more than one rung at all once.
& v p Selecting Multiple Rungs” (page 29-44)

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

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

*Press CTRL+C.

3 Paste the copied rung in the desired location.

NOTE &~ « m pasting Rungs” (page 29-43)
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B Cutting Rungs

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

1 Select the rung number that you want to cut.

—MAIN START
Ja

Switch_1 Lam_p_‘l
2 | |, {_F
[}
Timer
Gtart Timer TOM
g 4 {mz) Qf
(53] 50 |PT ET
Timer.) Lamp_2
1 |

I R

an

o

MAIN END
an

NOTE * You can select arange to cut more than one rung.
& v p Selecting Multiple Rungs” (page 29-44)

2 4% Click theicon.
The cut rungs are copied to the clipboard and the selected rungs are del eted.

—MAIN START
Ja

Switch_1 Lam_p_‘l
k| i O
"Ic )

Timer.Q Lamp_2
sk}

{6y

.

MAIN END

a2y

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

*Press CTRL+X.

3 Paste the copied rung in the desired location.

NOTE Fim Pasting Rungs” (page 29-43)
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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.

The rung copied to the clipboard

La m_p_‘l
Cr

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

rung.

Ja

ay

an

—MAIN START

Switch_1

La m_p_‘l
Cr

Timer

ToM
{mz)
50 {PT ET]|

* By clicking arung number and selecting the entire rung, the original rung

will be replaced with the copied rung.

2 [& Click theicon.

The rung is pasted below the selected rung.

Ja

—MAIN START

Switch_1

La m_p_‘l

2 | |, {_F
D]
Timer
StartTimer TOM
3 4 F {mz) Qf
(53] 50 |PT ET
Switch_1 Lamp_1
I s

I R

6}

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

*Press CTRL+V.
* When arung is pasted, operands and rung comments in the rung instruction
are also pasted. Edit the rung as required.
& «29.6 Allocating Addresses to Instructions” (page 29-58)
&~ 29,7 Comment Input” (page 29-65)
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B Selecting Multiple Rungs
You can copy and delete more than one rung by selecting arange.

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

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

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

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

* 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 |abel and
the last rung's end label will not be selected.
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29.4.2 Inserting and Deleting Branches

B Inserting Branches

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

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

o )

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

‘ | 1k
o M| i .
afl i

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

*Press CTRL+B.

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

2 I Il O
) ‘

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

The branch end is not valid if the pointer isshown asa (8. If this symbol
shows, the branch will not be inserted after you release the left mouse button.

NOTE &~ « m Inserting Instructions” (page 29-47)
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B Deleting Branches
To delete branches, you must delete the instructions before deleting the branches.

1 Delete theinstruction.

ay

NOTE F v m Deleting Instructions” (page 29-49)

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

3 ¥ Click theicon.The branch is deleted.

2| ) O
13

* You can also delete a branch in either of the following ways.
*Right-click and then click [Delete (D)].
*Press DELETE.
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29.5 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 (1)].

MAIN START
Ja

2
a

3 |-MAIN END
@

* You can aso insert an instruction in the following way.
*Double-click where you want to insert the instruction.

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

« |nthe Instruction toolbar, click the instruction icon to insert the instruction
immediately. You can customize instruction icons displayed in the
Instruction toolbar.

& «29.2.4 Customizing the Toolbar” (page 29-6)
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2 [&|Click theicon to select the instruction.

. Il
iy CUt )T
MAIN END

3
@

1 ction

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

5. Counter Ihstruction
6. Convert Instruction
7. Function Ihstruction
&, RfW Instruction

T

1, Bit Basic
2. Pulse Basic
3. Program Contral ¥

1. NO (Normally Open)
2. NC (Mormally Closed)
. OUT (O0t)

4, OUTN {Negative OUt)
5

6,

| SET (Set)
. RST (Resat)

v v v + -| ~ K3
)

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

Enter "N" Enter "O"
- ]
ME I— MOT
e NOTP
MGE
MGT
MLE
MLT —
MMHE »
MO
MOT
MOTP i
A 4

» Onthe[View (V)] menu, select [Preferences (O)]. The [Preferences] window
opens. In the [Preferences] window, select [Logic Edit Styl€]. Select the [Set
up operands when adding instructions] check box. The operand input box
will appear when the instruction is inserted.

&~ “29.6.1 Operand Settings” (page 29-58)

3 Theinstruction is inserted.

—MAIN START
Ja

2 F
13
3 |-MAIN END
[£Y]
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B Deleting Instructions

1 Select the instruction that you want to delete.

—MAIN START
Ja

2" = =
13

3 |-MAIN END
)

2 ¥ Click theicon.Theinstruction is deleted.

MAIN START
Ja

a

3 |-MAIN END
@

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

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

1 Select the instruction that you want to copy.

PowerOn PowerOff Lamp
3 | T /1

J

2 4 Click theicon.
The selected instruction is copied to the clipboard.

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

*Press CTRL+C.

3 Paste the copied instruction in the desired location.

NOTE &~ « m Pasting Instructions” (page 29-51)
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B Cutting Instructions

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

1 Select the instruction that you want to cut.

PowerOn Lamp
L

10 e

PowerOff

— |

2 4% Click theicon.The cut instruction is deleted from its original location and copied to the
clipboard.

PowerOn La mp

| |
10 e

I—

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

3 Paste the copied instruction in the desired location.

NOTE &~ « m Pasting Instructions” (page 29-51)
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B Pasting Instructions

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

An instruction copied to the clipboard PowerOn

_| l_
1 Select where you want to insert the instruction.

PowerOn PowerOff Lamp
| | '

I N I /1

- * |f you select an instruction itself, the original instruction will be replaced
NOTE , L :
with the copied instruction.

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

PowerOn PowerOff Lamp
3 [l /1 C

PowerOn

* You can also paste an instruction in either of the following ways.
*Right-click to and then click [Paste (P)].
*Press CTRL+V.
» When an instruction is pasted, the operands of the instruction are also pasted.
Edit the instruction as required.
& «29.6 Allocating Addresses to Instructions” (page 29-58)
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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:Jumps to the label specified in the IMP instruction and continues to execute
the logic program, without returning to the original IMP instruction.

* For details on JSR instructions and JMP instructions, refer to the explanation
-NOTE . )
for the relevant instruction.
@“Chapter 30 Ladder Instructions” (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 ‘@ . The [New Screen] dialog box
appears.

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

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

#* New Screen

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

Title IReset Counter

e Cancel

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

SUB-01[Reset Counter) B| Ak %
Sereens of Type IAI\ =
Search Methad ITitIe - 1 |EuR-I START
= s
Refine Search I Search
a % ‘ X ‘ :‘-.:1. & SmallCupfuantity. R
2
‘f} Base Screens ay
MidiamCupQuantitiy. R,
=] - oo {Uniitied) " i
554 window Scresns
L_? LargeCuptiuantity. R
<5+ Logics £
FINT
& NIT United
. ! ! 3 =5UB-01 RETURM
AN s
MAIN Uniited)
SUB-01 [Reset Counter)
1/0
el ?_[l wewk [ p Ew {Untitled)
ALt
4| B
E Systern 5 |ﬁ Address ‘ @ Cornmon Screen Li

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

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

1 Select the 2nd rung to enter the rung.

PowerOn PowerOff Lamp
2  } 11 O
ar
Lamp
l—
sl
as [
SodalnjectionTime
Sodafalve TOM
4 I (m=) 0
4y 2000 |PT ET

 For how to enter arung, refer to the following.
NOTE & _
“ ® Inserting Rungs” (page 29-39)

GP-Pro EX Reference Manual 29-53



Inserting Instructions

2 Insert aPT instruction in the 3rd rung (Positive Transition) and assign the symbol variable

"lamp" to the PT instruction.

PowerOn PowerOff Lamp
Z I 11 Q
al
Lamp
=
o ||
)
SodalnjectionTime
SodaValve TOM
4 1 (ms) o

a6}

2000 |PT ET

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

&

“ ® Inserting Instructions” (page 29-47)

* For the operand settings, refer to the following.
&~ «29.6.1 Operand Settings” (page 29-58)

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

instruction.

Q§:>“Chapter 30 Ladder Instructions” (page 30-1)

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

PowerOn PowerOtf Lamp
2 I 11 Q
ar
Lamp
Lamp
a1l

kN

SodaValve

» E2Ke

SodalhjectionTime

1]
1T
g

2000

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

PowerOn PowerQff Lamp
2 f 171 Q
ay
Lamp
Lamp
3l 2 =14

az

Sodalalve
L

SodalnjectionTime
TOM
(m=! Q

r

a8y

2000 |PT ET
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When the "Lamp" ON is detected, the operation jumps to the subroutine program [SUB-01].
After the subroutine program [SUB-01] is executed, the main logic program [MAIN]
resumes in the 4th rung.

PowerOn PowerOtf Lamp
] L

2 10 /1 .
al
Lamp
}_

Lamp
il W osus-o
az

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

1

|-=UB-01 START

SmallGupQuantlty.R
2 {r
ay

MediumCupQuantity. R
>

LargeGuplluantity R
et

R

3 |-5SUB-01 END
{8
After the [SUB-01] subroutine is executed, the
operation returns to run the main program in the 4th
rung.
SodalhjectionTime
Sodalalve TOR
4 } (mg) @
g 2000 |PT ET)
IceSupply Button SetlceSupplyCup Supplyvlce
i i '

B Inserting Labels

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

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

@ Inserting a Label
1 Select the 2nd rung.

Switch_1
2 { f
a3
imitSwitch_1 Switch_1
3 i}
5]
PoweerOn PowerOff Lamp
sb—i | }
L]
Lamp
|_

2 Click theicon.The label isinserted in the 3rd rung.

Switch_1
2l— |
D]
LimitSwitch_1 Switch_1
3 11 O
[£H]
i LABEL-001#ES
PowerOn PowerOff Lamp
5| F——1/ O
(o
Lamp
',—

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

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

@ Inserting a JMP Instruction

1 Insert aJMPinstruction to theright of "Switch 1" of aNO instruction (Normally Open) inthe

2nd rung.

ay

o

.

an

a2y

Switch_1
| D
LimitSwitch_1 Switch_1
IJ,.rI
L
-LABEL-001
PowerOn PowerOff Lamp
I I /]
1T LA |
Lamp
',—

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

&

“ W Inserting Instructions” (page 29-47)

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

ay

o

.

an

a2y

Switch_1
| S —
LAEEL-001
LimitSwitch_1 Switch_1
{/] O
-LABEL-001
PovwerOn PowerOff Lamp
7 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

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

detected and the operation jumps to the [LABEL-001] label in the
4th rung.
The 3rd rung will not be executed.
LimitSwitch_1 Switch_1
3 alls O
5

Executes from the 4th rung.

_ Label [LABEL-001]
1)

PowerOn PowerOff La mp

5 || 7 O

I
a2
Lamp
l—

.

» Specify the same name for the variables and labels allocated to the IMP
instruction. The instruction will jump to the label with the same name.

29.6 Allocating Addresses to Instructions

* For details on the instructions, refer to the relevant instructions.
@“Chapter 30 Ladder Instructions” (page 30-1)

29.6.1 Operand Settings

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

* Inthe [Preferences]_ wi r_1dow, sglect [Logic Edit Styl€]. Select' the [Set up.
operands when adding instructions] check box. The operand input box will
appear when the instruction is inserted.

& 5147 [Preferences] Settings Guide M Logic Edit Style” (page 5-152)
* You can change the operand details using the property window.
&~ «29.13.5 Using Reference Features to Search Logic Programs” (page 29-127)
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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 alocated 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.

S A=

Operand Input Ready

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

+Select the operand and press ENTER.

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

ILamp vl

[ ™ Register 'Lamp' as Bit Variable. ]

3 Press ENTER. The [Confirm Symbol Registration] dialog box appears. Click [Yes].

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

Saving Symbol Variable:
= Lamp .. Bit Variable
Continue?
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4 The symbol variable type necessary for the instruction will be allocated.
Inthis case, a"bit variable" type is allocated.

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

the instruction.
! Lamp

J

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

————ta—

"~ [EmergencyStap
IceSupply Buton

LargeCupButon
MediumCupButon
PowerOff
PowerOn
SetlceSupply Button

« Todirectly enter the address, click [

B Setting Operands, Advanced

Advanced instructions have more than one operand.

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

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

_ Q
PT BT PT  ET

Operand Input Ready

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

2 Input "sodainjection time" in the text box and press [Enter] to confirm.
A message appears. "Register 'sodainjection time' as timer variable."

| IaInjec:tionTime - l ]

[ ™ Pesister ‘SodalnjectionTime' as--
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3 Press ENTER. The [Confirm Symbol Registration] dialog box appears.
Click [Yes].

,;g"'_‘: Confirm Symbol Registration

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

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

| SodalhjectionTime '

T

imz) Q]
0|rT ET

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

SodalhjectionTime k
[i] eratlnngme %]
LR

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

SodalhjectionTime
TOMN
ims) G

PT ET

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

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

appear.
* For some instructions, the setting dialog box might not appear.
The setting dialog box differs depending on the instruction.
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6 The setting dialog box for the TON instruction (On Delay Timer) is displayed. Change the
settings as necessary and click [OK].

wl ] [
1 1

T — PT, "_lpTl_

Q

Walue E jg I ms LI

B Operand Settings Using Drag & Drop

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

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

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

| Address X ‘

@ Device Address 0 Spmbol Yariable

Type IEit Address j
Address [[PLCT pe00000 =]

X 0123485867839 ABCDEF
o DEEENEEEENEEEEDEE
0 EEENEEEEEEEEEEEE
0 EEENEENEEEEEEEEEE
wx DEDNEENEEEDEEEEEE
04 HEENENEEEEEEEEEE
0% DEONEENEEEEEEEEEE
W DEDNENEEEDEEEEEE
W DEDNEENEEEDEEEEEE
0 EEENENEEEEEEEEEE
w0 EEENEENEEEEEEEEEE
wx DEDNENEEEDEEEEEE
wE EEENEEEEEEEEEEEE
0 EEENEEEEEEEEEEEE
wHo DEDNENEEEDEEEEEE
wel DEEDENEEDEEoEEno |

Feature | Lacation | Screen |

ﬁ Addiess | B Common | Screen Li |ﬁ System 5 \

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

Address
i Device Address (¥ Symbol Variabfe

Type All =]

Attribute ﬁjl i -
ord Address

Hame LBt Wariable

#H_BackLigNInteger Variable —

[0at warianle
#H_ChaneeSq pe | Variahle J
#H_Control B Timer Variable -

#H_Control_Bu: System Variab
#H_Control_Har Sy=tem Wariab
#H_Control_Jpe Svstem Variab
#H Contral L Ine Sustem Wariah

3 Only symbol variables whose [Type] are [Bit Variable] are displayed. On the lit, click
[Power on Button]. Drag the variable to the instruction operand to which you want to allocate
it. Release the |eft button when the pointer changes from &) to ..

MAIN(Untitled) B3| 4b X
" Device Addresz  {* Symbol Variable =
1 |-MAIN START
Tvpe |Bit Variable LI oW
Attribute  [All =l
HName A |Typs | Address |:
IeeSupply Butor Bit Wariable i il
Lamp Bit ariable 2 17 \/| O_
LargeCupButor Bit Wariable a
MediumCupBut Bit Wariable
2 g B I
( T — ) i
SmallGupButor Bit Wariable
Sodavalve Bit Wariable Ton
Supplylce Bit Wariable 3 i ol
a3 PT ET|
Al O]
e
4| | MO
Feature |anahnn |Screan | 5 _| }
2 1M
oTl 2
Q
R
o o

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

T 1/
ay

|—

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

Mo

51 01
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].

O

51 5

2 Theinstruction is changed into a pulse setting.

MCWP

=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 alowsyou to add logic program titles and comments to rungs and symbols
variables.
Comments improve readability and are useful when debugging and making changes.

29.7.1  Adding Titles

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

Screen List 1 x

Screens of Type IAII

=l
SeachMethod [Tt |

Refine Search I Search |
odmE x| 2 &%

43 Base Screens

a - oo {Untitled)

g} Window Screens
g} Logics
FINIT
o T [Untitled)
- MAIN
O MAIN [&h anufacturingS pstem)
/0
1/0
] I]:J_[I 1= [Untitled]
AL

1 |

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

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

[Sereen List 3 x|| E MAINCUntitled) ]| abx
| Soreens of Type |HII j =
\ Search method ITitIE j (l;) —MAIN START
| Refine Search I Search Lamp remains ON until the PowerQFF button is pressed
=] % ‘ X | EI PowerOn FowerOft Lamp
. 2 H {1 O
4% Baze Screens ) L
P Lamp
g oo (Untitled)
-I -
g; Window Screens
ﬁ} Logice SodalnjectionTime
CiT Soda\.flalve ;I'Of;l
3 -
: NT (Untitled) aa I 2000 [P e E$
FFMAIN Ize iz supplied to a cup whils prezsing the push button
{ MAIN (Untitled)
leeSupplyButon  SetleeSupplyCup Supplylce
Il 1L P
NOTE *You can aso right-click the logic screen in the [ Screen List] window or screen
tab, then click [Change Attributes] to display the [Change Screen Attribute]
diaog box.

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

Logic Mame
MAIN

Title

|Manufacturing System &

Chanee I Cancel |

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

AIN{Manufacturing System A) | 4
Secreens of Tvpe IP.II LI
Search method |Tit|e =] (01) HMAIN START
Refine Search I Search | Lamp remains OM until the PowerDFF button is pressed
=] E L) b | 2 E( PowerOn PowerOff Lamp
2 I Vi O
45 Base Sereens a3y
=] - oom (Untitled) Lamp
553 Window Screens
g; Logics SodalhjectionTime
T Sodaalve TOM
I 3 |} imsd o]
O i 1l
INIT (Untitled) am o |pr e
FAIN Ice iz supplied to a cup while pressing the push button
TeeSupplyButon  SetleeSupplhyCup Supplylce
. (! [ ~

NOTE *You can aso add and change the titlesin [Properties].
&~ 29,135 Using Reference Features to Search Logic Programs” (page 29-127)
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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.

PowerOn

PowerOff Lamp

(

2

2‘
(‘I)‘

l—

Comment Input Ready

[

PowerOn

1/}

) 4

PowerOff Lamp

ay

l—

1/}

*You can also right-click the part for rung comments and then click [Edit] for
comment input.

2 Enter arung comment up to 128 characters long.

(

|Lamp remains OM until the PowerQFF button iz pressed | ]

2
ay

PowerOn

PowerOff Lamp

l—

1/}

*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 PowerQFF button iz preszed ]

PowerOn PowerOff Lamp
¥ i

2
D]
Lamp
l—

*You can aso add and change rung commentsin [Properties].
&~ «29.13.5 Using Reference Features to Search Logic Programs” (page 29-127)
*You can display alist of rung comments and edit the commentsin the
[Comment List] window.
F~ «29.7.4 [Comment List] Window” (page 29-70)

IMPORTANT Define the number of comments you can have in the project in the [Project
JUPORTANT Information] dialog box, [Logic Memory] area. Do not store comments that
exceed the [Logic Memory].
&~ %29.13.2 Checking the Size for Creating Programs” (page 29-112)
* You cannot edit the rung comments during online monitoring.
* You can add rung comments to normal labels but not to start or end labels.
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29.7.3  Symbol Variable Comments

For variable comments, in the [Edit Symbol Variables] window type comments up to 32
characters long in the [Comment] field.

MAINntitied) B/ Symbol B 4p %
Edit Symbal Variables Ll
Mame |Type |P|rray |Oount |P|ddress |Reten iv|00mment

1 SmallCupButton Bit Variable O

2 |SmallCupGuantity Counter Variable O

3 LargeCupButton Bit Variable O O

4 LargeCuptiuantity Counter Variable O

5 MediumCupButton Bit Variable O O

i} MediumCupCiuant ity Counter Variable O

7 |SodaValve Bit Variable O O

8  |SodalhjectionTime Timer Variable

g Lamp Bit Variable O O

10 | PowerOff Bit Variable O O

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

13 | SetlceSupplyCup Bit Variable O O

14 | IceSupplyButton Bit Variable O O

*

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

& v p Registering Symbol Variables” (page 29-31)

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

&~ «29.13.5 Using Reference Features to Search Logic Programs” (page 29-127)

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

&~ «29.7.4 [Comment List] Window” (page 29-70)

*Usually, the symbol variable comments are not displayed in the Logic.
Point to the symbol variable allocated to the instruction. The comment will
be displayed as atoadl tip.

Lamp remainz OM until the PowerQFF button iz prezzed

PdwerOn PowerOff Lamp
2f—H )
D] [Press the power button to start]
I

Lamp

» Define the number of symbol variable comments you can have in the project

in the [Project Information] dialog box, [Logic Memory] area. Do not store
comments that exceed the [Logic Memory].

&~ 29.13.2 Checking the Size for Creating Programs” (page 29-112)

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

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

 Please refer to the settings guide for details.
NOTE = _ .
“29.14 Settings Guide” (page 29-136)

B Using the [Comment List] Window

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

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

Comment List

Target Item I\.-‘ i

farahe

4 X : System Variable

Fune

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

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

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

Comment List

Comment List

Target Item I\.-‘ariable LI Target Item I\.-‘ariable 'l

S S
Sicreen:Runes fddress | Comment | ks IGomment

Prezz the power button to start ]
Frs ] TR P

2t time to keep the soda valve

=

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

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

Comment List

Comment List
Tareget Item I\.-‘ariable LI Target tem I\.-‘ariable LI
LX T LX T

Sicreen:Runes fiddress | Comment |

PowerOn Plezz the power button to start

e power butto

2t time to keep the zoda valve

* You can delete the comment in the following ways.
NOTE :
*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 acell in the [ Screen: Rung/Address] column to
select the rung in the Logic with the comment you want to delete.

|Gnmment List 3 x‘ MAIN{Manufactur ng System A} | £ symbol | 4 b X
Target tem |Rung j =
4XT 1 |-MAIN START
I}
Screen Rune/ Address | Gomment Lamp remains OM until the PowerOFF button is pressed
MAINA Ice is supplied to a cup while pr ] PowerCn PowerOff e
2| b/
a»
Lamp
}_
SodaljectionTime
SodaWalve TOM
3 E (ms! Q]
am 2000 |PT ET
Iee iz supplied to a cup while preszing the push button
IzeSupplyButton SetlceSupplyCup Supplylce
s—1 it
e
SmallCupButton MO
] |
LI
26) 4000 |31 01| SodaljectionTime PFT
SmallCupGuantity
1| 3
it syst | Addr | Com | B Scre Com =
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6 When [Target Item] is[Variable] or [System Variable], double-click the cell in the [ Screen:
Rung/Address] column. Thisdisplaysthe [Address] windows and selects the relevant symbol
variable or system variable.

Target em I\.-‘ariable LI ¢ Device Address (% Symbol Variable
7
X T Type |all x|
screeriRune/ Address [ Pomment | Attribute I,q|| LI
0 rezz the power button to start

Mame i |Type | Address :l
#L_UnlatchCle: System Variab
#L \erzion System Wariab
#L _WatchdogTi System Variab
IceSupplyButtc Bit Variable
Lamp Bit Variable
LargeCupButto Bit YWariable
LargeCuptiuar Counter “ariak
MediumCupBul Bit Variable
MediumCupliu: Gounter Variak
PowerOff Eit Variable
PowerOn Eit Variable
SetlceSupplyCr Bit Variable
SmallCupButto Bit Variable
SmallCupCuan Gounter Variak

T
Supplylce Bit Variable

2 | 1171
Feature | Location | Screen |
MO 4000 Sod 5 MAIN
TOM Sodaljec 3 MAIN
MG Sodalhjecti 6 MAIN

«| _ _ _ | »

B Syst |8 Addr | @) Com |[BY Scre Com B Syst 8% Addr | [£) Com |[BF Scre | Com |

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

MAIN (Manufactur ing System A) | £ symbol B 4bx
€ Device Address & Symbol Wariable —

-MAIN START

Trpe Al W

Attribute |'°'” ﬂ Lamp remaing OM urtil the PowerQOFF button iz pressed

MHame i |Tyne |F\ddress
#_UnlatchGle: System Variab Pom‘ler‘On PDVTerOﬁ Lamp
# Version System Variab . L 11

# WstchdoeTi System Variab ! —
IceSupplyButtc Bit Variable
Lamp Bit Wariable
LareeCupButto Bit Variable
LargeCupQuan Counter Wariat
MediumCupBui Bit Variable Sodalhiection Time
MediumGup@u: Counter “ariak SodaVakee TOoM
FowerOff Bit Variable 3 } (ms! Qb
PawmerOn Bit Variable am 2000 |pT ET
SetleeSupplyC Bit Variable
SmallGupButto Bit Variable Iee is supplied to a cup while pressing the push button
5

Lamp

E leeSupplyButton  SetleeSupplyCup Supplylce -
S s |} iy

Supplylce Bit Variable - Qe
4

Feature Location

LY 40 00 0 ALY Smal Cup Buttan Mo
TOM Sodalhjec 3 | }
KNG Sodalniectifi WA (28} 4000 (51 )| SodalnjectionTime. FT

=]

ﬁ et ﬁ fddr | B Com \ Scre | Gom |
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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.
NOTE & , _
“29.14 Settings Guide” (page 29-136)

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

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

n Settines

Dizplay
Display Unit
Logic Programs
Wideo/ Movie

Font

Peripheral Settines
Peripheral List

Device/PLG
Erinter
Ihput Equipment Settings
Seript 140 Settings
140 Driver
FTP Server

Madem

Wideo Modules

l Gl Syste ﬁiﬂdd"' | & Comm | B Scre- |

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

2 Select [Display Unit] from [Display].

m Settings

Dizplay

Logic Programs
Video Mavie

Font

GP-Pro EX Reference Manual 29-73



Logic Operations with Power ON

3 Click the[Logic] tab and in [Run at Start Up] under [Logic], select [RUN] or [STOP].

Dizplay Unit

Dizplay | Operation | Model Sgstem frea | Extended Settines |

—aystem Settines

@& Fixed Scan Time I 1 E I s
{~ GPU Scan Percentage FU E g %
WDTstchdoe Timer) Settines [0 =HE
2>Extended
—Logic

Fun at Start Up
& RUN " STOP

Exclude External IO
& Enable " Dizable

Minor Errors

@ RUN  STOF
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29.9 Transferring Logic Programs

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

* For details on how to transfer, refer to the following.
@’“Chapter 33 Transferring Data” (page 33-1)
» Thelogic program is checked for errors when transferring and saving.
If any error isfound in the check, transfer to the GP fails.
&~ 29,11 Correcting Logic Program Errors” (page 29-89)
&~ «33.9 Checking Errors” (page 33-54)

B Retentive Transfer

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

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

1 Connect the GP to your PC.

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

T Transfer Tool J[=]
Eile Transfer Settines Help
i *Qﬂ “ Send Project Project Information (= Select Project
I . A Project File Name -
[Untitledprsx]
- Ei | receive e {Display Linit Modzl : AGP-3500T)

Comment

Compate Project
Date
[2006,/11.20 10:08]

Display Unit Information  |Designer
[GP_user]
Tranzfer operation password -

GF Card Gonnection

Mermory Loader Transfer Iformation i Transfer Settings .]

Device
[LAN]

¢ |¥ |t |+ |
e |8 8 (& |

Up

i
¥
<

Tranzfer Project
[Automatic]

Transfer system
[Automatic]

Cloze
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3 The[Transfer Settings] dialog box appears. Select the [Retain Retentive Variables] check box
in [Transfer Project] and click [OK].

i Transfer Settings
~Communication Port Settines ~ Transfer Project
« USB i+ fAuto
® Al
" Modem
 GOM -~ Transter System
& Auto
" Forced
¥ Transfer GF Files
QK | Gancel |

4 Inthe Transfer Tool, click [Send Project] to start transferring to the GP.
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29.10 Monitoring Logic Programs (Online Monitor)

You can monitor from your PC the GP logic program while it is running.

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

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

. AGP33018, AGP3301L, and AGP3302B do not support online monitor
function.
* In[Preferences], you can configure the communication settings and monitor
the settings with online monitoring.
& 5147 [Preferences] Settings Guide B Monitor Step” (page 5-153)

29.10.1 Online Monitoring Procedures
1 To your PC, connect the GP that you want to monitor.

2 In GP-Pro EX, from the state toolbar, click the monitor icon [ .

* |If you click the monitor icon in the middle of editing the project, the
[Confirm Project File Save] dialog box appears.

,f_‘: Confirm Project File Save

\"I) Project_fprx haz been updated and needs to be saved. Gontinue?
:

T Ma (H) | Gancel |

Click [Yes] to save the edited logic program. Upon saving, the logic program
performs an error check. If any errors are detected, monitor mode will not
start. Instead, an error message will be displayed. Click [OK], correct the
error, and then try again. If there is no error, monitor mode starts.
Click [No] and any editsto the logic program are discarded and monitor
mode starts.
Click [Cancel] to return to the editor without saving any changes.

« |f amonitor password has been set up, enter the password.
&~ «29.13.4 Enhancing Security” (page 29-125)
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3 Thelinesin the logic program turn green to show the operational status of the logic program.
To stop the logic program, select [Command] from the [Controller] menu and then click
[Stop] or [Pause]. (Stopping the logic program changes the front LED of the GP unit from
constant green to flashing green.)

Project (F)  Edit (E) View (V) Common Settings (R)  Logic (L) | Controller () Screen (3} Help (H)

I ,_s‘ 4_@ I% Command () Rurn (R}
t S MW Stop(s)
H | SR T &

HF T g4 o 2 5 @ —  m Pase(®
g&. Enable Forces (E) @-\
=

|W’atch List *x | HAINGE Force Settings (R
Tupe IA" j External IO (%)
£ %1016 T
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29.10.2 Monitor/Change the Current Value of Symbol Variables

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

NOTE  Please refer to the settings guide for details.
&~ %29.14.2 [Work Space] Settings Guide B Watch List Window” (page 29-142)

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

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

Lamp remainz OM until the PowerQFF button iz prezzed

PowerOn Pou 'Edit (E) ' Lamp

(12) Renarne Syrmbol Variable (R)
L Cut (T} Ctrl+x
amp
Copy (C) Ctrl+C
—

Paste (2] (EhH

SodalhjectionTime

Sodalalve TOM
3 ]} (mz) Q]
a3 2000 |PT ET
Ice iz zupplied to & cup while preszing the push button
IceSupply Button SetleeSupplyCup Supplylce
| | | L

4 10 11
gy

» To add avariable to the Watch List, drag the symbol variable to monitor and
drop it into the Watch List.
* You can also add the variable by selecting [Symbol Variable] in the
[Address] window, right-clicking the symbol variable that you want to
monitor, and clicking [Add to Watch List].

"~ Device Address] % Symbol Variable

Twpe IElit \ariable j
Attribute  [All =l
Mame i |Type | Address |Stat
IceSupplyButtc Bit Variable L
Lamp Bit Wariable

LargeCupButto Bit ariable

- . T
Bit ariable
Eit Variable
TeamunnlkeC Bit Warishle
SmallCupButto Bit “Wariable
SodaValve Bit Variable
Supplylce Bit Variable

o oo
Feature | Location | Screen |
MG PowerOff 2 MAIN

Gl Syste & Addre | [B) Co |[BY Scree |E|Watch |
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3 Inthe [Watch List]’s Type list, select the data type of symbol variables to monitor.

4 Transfer the project to the GP.

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

Froject (£ Edit () View () Gommon Settings () Logic ) Gontroller G} Screen 8)  Help (1)

N gt W @

%
DoE3G0R|eal¢ v arax|m  [foddldgwdohoa|(mHynd
HTQlruod g

WAIN(Uited) BB

Type Al
Jx% ‘ 1016 1 |-MAIN START
(1]
e ‘T_T/pe = ‘Had\x ‘Euuent\/a\ue Lamp remaing ON until the PowerOFF button is pressed
SmallCupButl Bit Varisble - OFF
LargeCupBut Bit Variable - QFF

PowerOr Powerff
WedunCuch Bt Vaickle - OFF e

1 1/
Soddiabe iVaie - OFF GZ) OFF 5:}
Lamp BitVariahle - QFF
PowerDff it Vaiizhle - OFF

Bvaite) - [ Larp
Suppblce  BitVaishle - N aFF
IoeSuppyBul BitVaiable - h_

Lamp

@a) —[m 3 sUB

6 Monitor the current value of registered symbol variablesin the [Watch List]. You can check
how operations are affected when you change the current value of each address. To check

operations when the [ Type] is[Bit Variable], you can right-click to select [Force ON] or
[Force OFF].

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

&

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

* You can add addresses to the [Watch List] while in Monitor Step. However,
when you exit Monitor Step and return to the editor, the registered contents

are discarded. To avoid this situation, transfer the project after adding to the
Watch List.
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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.

NOTE » Pleaserefer to the settings guide for details.
&~ «29.14.2 [Work Space] Settings Guide B PID Monitor Window” (page 29-138)

1 Run the online monitor.

NOTE &~ %29.10.1 Online Monitoring Procedures” (page 29-77)

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

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

PID manitor
[ Targel FID Variatle | pid j]
Item |\u"a\ue |
Targeted valueSP) an
Tieback(TB) 20
Proportional constant 200
Integral calculus time 1.00sec
Differential calculus time 4.00sec
Processing invalidity range 2
Bias
Frequency in sampling

Present valuePY] —_— Output value[CV)

Graph Settings I [Ipdate | L jule]
G oy |8 od [ ol sl Ewa BR RI
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4 You can change the setting values while looking at the graph.
When the setting value is changed, the data is written to the following devices.

Items on the Save in Remarks

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

instruction operand isavariable.

Calculus Time

Address FormatU_sx#* DT

Proportional Variable Formats = KP Set the (x1000) value.
Constant Address FormatU s+ KP

Integral Calculus | Variable Formatsx#x.|T Set the (x1000) value.
Time Address FormatU s | T

Differential Variable Formats+*.DT Set the (x1000) value.

Processing
Deadband Range

Variable Formatss* . PA
Address FormatU_ s PA

Bias

Variable Formats*+*.BA
Address FormatU_sx*x BA

Frequency in
Sampling

Variable Format s ST
Address FormatU s ST

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

display Width settings.
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29.10.4 Editing the Logic Program When Monitoring (Online Edit)

While running online monitoring, you can edit the logic program. With Online Edit, you can
do the following.

¢ Insert/Delete Rungs

* Insert/Delete Branching

« Insert/Delete Instructions

¢ Edit Operands

* Insert/Delete Labels

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

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

W Editing Procedures

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

@* GP-Pro EX IS[=] E3
Project (B} Edit View Common Settines (B} | Logic  Controller  Screen  Help
. =]
';'-‘ ‘é b - -ﬂ'
H| &S B a @ . = E‘ Theert Rune Ctel+R [I00% :l
g6l gl D = ey Wy (B o2 Ed Insert Label G+l | fe
BT @i o p p moam|  EditRue Ve
: — Delete Rune
|Screen List 1 X| = b =
s
Screens of Tvpe all x wE
=
Search method |Tit|e =] (UI) AT S TR
Fefine Search I SEarEh |
= .
oTHR x | - E‘ Switch Stop Lamp
: i T
4> Baze Soreens a1 OFF OFF OFF
.&} Window Screens
.&} Logics Lamp
FINIT QFF
H Oy INIT ftest)
L 3 -MAIN END
FMAIN o
| MAIN ftest)
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» Each time an online edit is performed, 1 is added to the system variable
(#L_EditCount) showing the number of edits.
For details on system variables, see “A.6 System Variables’ (page A-84)
* |f apassword has been set for online editing, the [Password Confirmation]
dialog box is displayed before starting editing.
* To set the password, refer to “29.14.1 [Logic Programs] Setting Guide”
(page 29-136) .

#* Release Protection - test.prx

Pazzword

I********

Protected. Pleaze enter password.

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

#* GP-Pro EX M=
Project (B} Edit View Common Settines (B} | Logic  Controller  Screen  Help
. =
A ‘é . 4 b3
= | S (8 =] % = [E Ihzert Bune Cirl+R. |1DD% :l
g8l gl 0 = By Wy (@ o2 E Insert Label Griel i | B>
BT e v o 2 o moae  Editfe PEEE
Delete Rung
| Screen List 7 x| E A%
s
Screens of Tvpe all x wE
bt
Search methad ITitIe LI (DI) AT S THET
Fefine Search I Eearch |
@ % ‘ X | = E{ Switch Stop Lamp
— 2 } I I ,.-'I O
4> Baze Soreens 13 OFF OFF OFF
.&} Window Screens
.&} Logics Lamp
FINIT
INIT {test)
3 -MAIN END
FMAIN o
MAIN frest)

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

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

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

@* GP-Pro EX Hi=
Project (F} Edit View GCommon Settings (R 'H Controller  Screen  Help
Ly ,.ﬂ (=] Ihzert Instruction Ins
4 R = |§' Inzert Branch Cirl+B |
H|S 0B o & ®|<H 100% :|
6] o 0 3 B B @ o3 | £
O O o o e o b [
|Screen List I x | E b =
#E  Build Opti
Screens of Tvpe Al - ~ uiie Lptiong
5 Gancel Edit
Search method ITitIe LI T AT S THRRT
Fefine Search I Eearch |
m )
a e x | = E‘ Swmitch Stop Lamp
2 | /] O
4> Baze Soreens [12]
155 Window Sereens Lamp
.&} Logics
FINIT
S| | N st a Lwam eno
- MAIN
| MAIN ftest)

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

click the menu.
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@ Inserting/Deleting Instructions
Select the point where you want to insert an instruction and click [Insert Instruction] on the
[Logic] menu.
To delete, go to the [Edit] menu. Then click [Delete].

@* GP-Pro EX Hi=
Project (F} Edit View GCommon Settings (R 'H Controller  Screen  Help
L .«j =] | Ihzert hstruction Ihs |
i ¥, - -ﬂ'
H|S 0B o & ®| 4 00 :|
6] o 0 3 B B @ o3 | £
HE Qi o o b [
|Screen List I x | E ab 3
#E  Build Opti
Screens of Tvpe Al - ~ uiie Lptiong
5 Gancel Edit
Search method ITitIe LI T AT S THRRT
Fefine Search I Eearch |
o ]
TR X | - % Switch Stop Lamp
2 )| )/
) 11 171
4> Baze Soreens [15] ‘
.&} Window Screens Lamp
.&} Logics
FINIT
|| T fest) a Lwam eno
[ MAIN
H ]| MAIN fest)

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

IMPORTANT . T :
variables when adding instructions.

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

click the menu.
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@ Editing Operands

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

#* GP-Pro EX 1Hi[=] E3

Project (F} Edit Miew GCommon Settines (R} Logic  Controller  Screen Help

4 é 3 al @

B SR E R & = o 2 B0 X (1008 -]
6] o 0 3 B B @ cg |l e B & 2 gl 3| F
HoOHituno R PF w n @R e
[Screen List 2 x|| & man B9 4bx
Screenz of Tvpe | All -
Search method ITitIe VI U | R SR
Fefine Search I Eearch |
4
oTHR x | = E‘ Switch Stop Lamp
e [—1 bV
.&} Baze Screens [7
155 Window Sereens Lamp e
@Logics ]
FINIT R
S| INT ftest) Pv_ GV
= 3 -MAIN END
[ MAIN
| MAIN ftest)

@ Inserting/Deleting Labels

A label isinserted one down from the rung you select. To insert, select a rung when online

monitor is on, and click [Insert Label] on the [Logic] menu.
To delete, select the label to be deleted, then click [Delete] on the [Edit] menu.

#* GP-Pro EX 1Hi[=] E3

Project (B} Edit View Common Settines (B} | Logic  Controller  Screen  Help

n =
';'-‘ ‘é b - -ﬂ'
H| &S B a @ . = E‘ Theert Rune Ctel+R [I00% :l
6l g 0 g Epy By (@) oo [ Insert Label ol i | p
HTEaitnopg Py it X
: = Delete Rune
|Screen List a x| E 4px
s
Screens of Tvpe all x wE
bt
Search method |Title LI (UI) AT 5 TART
Fefine Search I Eearch |
u & .
oTHR x | - E‘ Switch Stop Lamp
| —1 b}
.&} Baze Screens [ih} OFF OFF OFF
.&} Window Screens Count
@Logics Lamp CTU .
FINIT QFF
QOFF |R
B | e e
|| T fest 10y ovjo
FMAIN 3 -MAIN END
| MAIN ftest) a4

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

to the[Logic] menu and click [OK].
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B Restrictions

__________________________________________________________________________________________________________________________________|
*  When editing online, you can only edit arung at atime. You cannot edit multiple rungs at
atime.
e Scantimedelay
Upon clicking [OK], the modified logic program will be loaded to the GP. At that time, a
scan time delay may occur only once.
ExampleThe following delay may occur when adding 339 steps (8 timer instructions, 8
counter instructions) to the running 10000 steps logic program:
GP-3300 Series: Approx. 8.1ms
GP-3400/3500/3600/3700 Series: Approx. 2.9ms
To avoid #L_WatchdogTime error caused by delay, the Watchdog Time isignored for the
one scan mentioned above.
When you end online editing, the Watchdog Time settings will be enabled.
« Monitoring from Multiple Editors
Using the online monitor, you can connect two computers at the same time, one
using a USB connection and the other using an Ethernet connection.
When one of the computers makes an online editing connection, it forces
termination of the other computer's online monitor connection. The following
dialog box appearsto indicate that online editing is used and the online monitor
will stop.

|_irf: Online Edit

fnother editor iz already connected.
Please wait.

[Cancel]..Return to edit mode
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29.11 Correcting Logic Program Errors

The logic program is checked for errors when transferring and saving.

« If an error isfound in the check, transfer to the GP fails.
&~ «33.9 Checking Errors” (page 33-54)

If errors are found in the error check, alist of errorsis displayed. Refer to [Level], [Error
Number], [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

MAINO | 4bx

—MAIN START
Ja

Lamp remainz OM until the PowerQFF button iz prezzed

PovwerOn PowerOff

2f—| i =
D]
Lamp
l—

SodalhjectionTime
Sodalalve TOM
3 ]} (mz) Q]
a3 2000 |PT ET

Ice iz zupplied to & cup while preszing the push button

IceSupply Button SetleeSupplyCup Supplylce
4 | | i

w E"T 'v} € Even if you save this data, vou can't transfer it ta the main unit.

Level |Error Mumbi Screen—Location) Summary

[ Operand is undefined. Define the operand.

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

& 5147 [Preferences] Settings Guide M Error Check” (page 5-154)
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Logic Monitor

29.12

Logic Monitor

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

1 |-MaIM START

)

2| (O

3

3 =MAIN END

{5

Instr §| Addr

E EE

29.12.1 Starting and Ending the Logic Monitor

W Triggered Method
There are 3 ways to start the logic monitor.

Start up with Parts

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

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

Start up with the Logic Program

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

#L System Variable (#L_L ogicMonitor).

Start up with the System Menu

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

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

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

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

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

* You cannot start the logic monitor on AGP-3302B or AGP-3301. The
address monitor starts 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] in each of the logic monitoring and address monitoring screens.

* |f not changing t_he screens, click [Back to Previous] to end.
 Please note that if there is no screen to go back to, such as when you start up
the logic monitor when the initial screen was not on, you will not be able to
end the logic monitor
* When the logic monitor and address monitor end, #L_L ogicMonitor is Zero-
cleared.

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.

3 |-MAIN END

i),
Instr §| Addr
B EE
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The logic monitor has the following features.

Feature

Details

Scroll

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

Rung: Scrall the logic using rungs.

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

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

Enlarge Monitor

Touch the displayed instruction to enlarge the monitor.
&« m Enlarge Monitor” (page 29-93)

Logic Name Display E

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

Step

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

Tool Band Tool

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

-

EXIT

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

End End the monitor.

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

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

Address Addr Switch to the address monitor.

Monitor [T &~ « m Address Monitor” (page 29-94)

Ladder Instr Switch to the instruction list.

Instructions = & « m Ladder Instructions” (page 29-96)

Search Search the variables and instructions specified in the
instruction list.
& « m Search” (page 29-97)
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B Enlarge Monitor

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

Tool
bar

The enlarged monitor has the following features.

Feature

Details

Tool Band Tool
bar

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

Page 1 Search e i
]-_clec‘ o

EXIT

}Click /[ to switch Page 1 with Page 2.

End

End the monitor.

RUN/STOP m

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

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

Switch to the logic monitor.
&~ « m Logic Monitor” (page 29-91)

DEC/HEX

Logic
Logic

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

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

1768

The address monitor has the following features.

Feature Details

Scroll Scroll thelist.
Up/Down: Scroll per page.
Right/Left: Jump to the top/last page.

Switch the tool bar display/hide at the bottom of the screen.
Page 1 Search .

Page 2

Tool Band

EXIT

}|Click /[ to switch Page 1 with Page 2.
End the monitor.

End

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

‘ RUN ‘ ‘ STOP ‘ ‘CANCEL‘

DEC/HEX Switch the display of the current operand val ue between

decimal/hexadecimal.

Address Switch to the address search.

Search Address &~ « m Address Search” (page 29-95)
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B Address Search
Select the Address Type to display in the address monitor. You can check the values stored in
each address. You can useit only in address format.

Address List
SYSTEM

The address search has the following features.

Feature Details
Tool Band Switch the tool bar display/hide at the bottom of the screen.
bar

Page 2

}Click /[ to switch Page 1 with Page 2.

End End the monitor.

Logic Switch to the logic monitor.
s &~ « m Logic Monitor” (page 29-91)
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B Ladder Instructions

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

relevant list.

Instruction List

Bit Instr.

Pulse Basic

Program Flow
Basic Math

Tine Ger | V|

The instruction list has the following features.

Feature

Details

Tool Band Tool
bar

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

Page 1 Search i

Page 2

}Click /[ to switch Page 1 with Page 2.

End

End the monitor.

Logic
Logic

Switch to the logic monitor.
&~ « m Logic Monitor” (page 29-91)
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B Search

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

MAIN START

MAIN END

The search has the following features.

Feature Description

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

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

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

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

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

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

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

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

B Restrictions

Thelogic 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 also be displayed in

landscape.

« For the numeric display of actual number variables, the value displayed on the screen may

not match the internal value.

GP-Pro EX Reference Manual

29-98




Useful Features of Logic Editor

29.13 Useful Features of 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
symbol variables, insert new instructions, and place new parts. This allows you to create
screens and logic programs more efficiently.

Here, for example, alogic screen (e.g. MAIN) and adrawing screen (e.g. Base 1) are openin
the editing areatile vertically.

» To display the screenstile-vertically in the work space, on the [View (V)]
menu, point to [Editing Area (B)] and select [Tile Verticaly] or click ‘m .

* You can start up multiple instances of GP-Pro EX and drag the parts and
instructions between projects from one logic screen to another, or from one
drawing screen to another. You cannot drag logic from alogic screento a
drawing screen or from a drawing screen to alogic screen.

* If you drag and drop from another project, the allocated symbol variables
IMPORTANT
may overlap. If you drag and drop different types of symbol variables, if the

address you have set is for drawing parts, they will be undefined. Please
note that in logic program, the type will be changed to match the target
project. We suggest you make sure the symbol variable names do not
overlap when you drag and drop.
&~ w2911 Correcting Logic Program Errors” (page 29-89)
&~ «29.9 Transferring Logic Programs” (page 29-75)

* You cannot drag and drop between projects created in different versions.
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B Allocating Symbol Variables to Instructions from Parts

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

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

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

|

=
=
=
o
3
S
3

Ja

@) \_; ac
li

MAIN END

o

a3y

2 Select the symbol variable.

—MAIN START
Ja

ay

Cancel
]

3 -MAIN END
a3y

» Symbol variables that can be allocated differ depending on parts.
F e Drag & Drop Parts” (page 29-111)
» When more than one symbol variable is alocated to a part, the possible
symbol variables are displayed.
* Click [Cancel] to cancel the symbol variable all ocation.
« Where the pointer is displayed with (S, you cannot allocate symbol
variables.
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3 The symbol variable allocated to the part is allocated to the instruction operand.

—MAIN START
Ja

| Start |
2 || {7

ay

| o

|_

3 -MAIN END
a4y

* You can allocate symbol variables in the [Address] window.
F v p Operand Settings Using Drag & Drop” (page 29-62)
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B Allocating Symbol Variables to Parts from Instructions

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

1 Click theinstruction operand in the Logic. Drag it to the part on the drawing screen to which
you want to allocate it. When the feature list is displayed, point to the feature to which you
want to allocate it. Where (8 changesto %, , release the left mouse button.

MAIN{Manufactur neg System A) B4 .| L_ﬂ__‘ Baze 1{Display 13 |
1 -MAIN START
()]
Start
!
H Il
D]
Fr-:hnr- List
Run
li Flt Adr
3 -MAIN END
4

» Symbol variables you can be alocated differ depending on instructions.
&~ « ¢ Instructions that can be moved by a Drag & Drop Operation” (page 29-105)

When more than one feature is alocated to a part, the possible features are
displayed.
If you release the left button on the mouse before the rung is reverse-
displayed, the symbol variable allocation is canceled.
« Where the pointer is displayed with (&, you cannot allocate symbol

variables.

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

_ Switch Feature | Switch Gommen | Lamp Feature | Golor | Labsi |

Iﬂﬂﬁj

Word  Sereen
Bisoich 8L Few S Sw

| Switch Gommon | Lamp Feature | Golor | Label |

IﬂﬂﬁJ

Word  Sereen cil
Biswich 8L Faw S S

rExtended

»2Extended

Select Shape

I~ No Shape

fdd Add
DElEie Deliz,
Gopy and Add Gopy and Add

Help &) Garcel Help () Gancel
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B Inserting New Instructions from Parts
You can insert instructions by dragging the parts to the rungs or shunts of the logic program.
1 Click the part on the drawing screen. Drag it to where you want to insert the instruction in the
Logic. Where the pointer changes from (& to %, , release the left mouse button.

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

|

=
=
=
o
3
S
3

Ja

Fur
2 | O_
D]
Fur

a2y

oo
|
=
&
=
m
=
=]

Start Fun
2 I
13 Stop  Bit Address Insert NO
RUT_ Cancel %
et
Inzert OUT
3 -MAIN END Insert OUTH
az Insert SET

Insert RST

* Instructions that can be inserted differ depending on the parts.
F e Drag & Drop Parts” (page 29-111)

» When more than one symbol variable is alocated to a part, the possible
symbol variables are displayed.
Click [Cancel] to cancel the symbol variable alocation.
« Where the pointer is displayed with (), you cannot insert instructions.

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

—MAIN START
Ja

Start | Stop

Fur
Kamlany O
LRUn
li

3 -MAIN END
a4y
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B Placing New Parts from Instructions

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

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

MAIN{Manufacturine System A} | qpF x L_ﬂ__‘ Baze 1(Display 1} |

—MAIN START
Ja

Start  Stop

zE 1

D]

Fur
li

3 -MAIN END
a4y

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

|§ Baze 1{Display 13 | 4

D1 Run *] Lamp Placed k

Cancel

Parts that can be placed differ depending on the instruction.

&~ « ¢ Instructions that can be moved by a Drag & Drop Operation” (page 29-105)
When more than one part can be placed, the possible parts will be displayed.
If you drag an instruction that cannot be placed, the action will be canceled.
Click [Cancel] to cancel the part placement.
« Where the pointer is displayed with (), you cannot place parts.
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3 The part is placed with the symbol variable of the instruction. Change the size and color as

necessary.

|§ Base 1{Display 1} |

—
o)

|---0 --------- T AR B

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 in the Logic and drop on
the drawing screen to allocate or reallocate the symbol variables.

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

Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of [Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
NO, NC, PT, NT 1 S1 |Bit Address * Bit Switch
Bit Variable
OUT, OUTN, SET, RST, |1 D1 |Bit Address e Lamp
o PTO, NTO Bit Variable
g [IVP, ISR 1 |- |- -
2 |RET, EXIT - - - -
E FOR 1 S1  |Word Address » DataDisplay
?é Integer Variable
0 NEXT - - - -
PBC 2 S1 |- -
D1 |Bit Variable e Lamp
PBR 1 S1 |- -
Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of [Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
ADD, SUB, MUL, DIV |3 S1  |Word Address » Word Switch
Integer Variable * DataDisplay
Float Variable
Real Varizble (Yc_Ju cannot select_the Word
S TWord Address switch f_orfloat variablesand
rea variables.)
Integer Variable
Float Variable
Real Variable
D1 |Word Address
Integer Variable
Float Variable
Real Variable
MOD 3 S1  |Word Address » Word Switch
Integer Variable * DataDisplay
< S2  |Word Address
B Integer Variable
; D1 |Word Address
£ Integer Variable
_5 JADD, JSUB 3 S1 [TimeVariable (HR .MIN |[Specia Variable: Integer
g 2 |TimeVariable (HR MIN |Variable]
& DI [TimeVariable (HR MIN |\ ord Switch
j : » DataDisplay
AND, OR, XOR 3 S1  |Word Address » Word Switch
Integer Variable « DataDisplay
S2  |Word Address
Integer Variable
D1 |Word Address
Integer Variable
NOT 2 S1  |Word Address
Integer Variable
D1 |Word Address
Integer Variable
MOV 2 S1  |Word Address » Word Switch
Integer Variable « DataDisplay
D1 |Word Address
Integer Variable
Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of [Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
BLMV 3 S1 |Bit Address (Array) » Word Switch
Integer Variable (Array) |* DataDisplay
Float Variable (Array)
Redl Varizble (Array) g(lo;Jcannotselect81or
S2  |Integer Variable '
D1 |Bit Address (Array)
Integer Variable (Array)
Float Variable (Array)
Real Variable (Array)
FLMV 3 S1  |Word Address » Word Switch
5 Integer Variable « DataDisplay
§ Float Variable (You cannot select D1.)
7 Real Variable '
E S2  |Integer Variable
1] D1 |Integer Variable (Array)
§ Float Variable (Array)
5 Real Variable (Array)
XCH 2 D1 |Word Address » Word Switch
Integer Variable « DataDisplay
D2 |Word Address
Integer Variable
ROL, ROR, RCL, RCR, |3 S1  |Word Address « Word Switch
SHL, SHR, SAL, SAR Integer Variable * DaIaDispIay
S2  |Word Address
Integer Variable
D1 |Word Address
Integer Variable

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of [Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
EQ, GT, GE, LT, LE, NE|2 S1 |Word Address » Word Switch
Integer Variable * DataDisplay
Float Variable
Real Varizble (Yc_Ju cannot select_the Word
I Add switch for float variablesand
5 S2 |Word Address real variables)
§ Integer Variable
— Float Variable
= Real Variable
g JEQ, JGT, JGE, JLT, 2 S1 |TimeVariable (HR .MIN |[Special Variable: Integer
g JLE, INE .SEC) Variable]
) S2  |TimeVariable (HR .MIN [* Word Switch
.SEC) « DataDisplay
NEQ, NGT, NGE, NLT, |2 S1 |DateVariable (YR .MO |[Specia Variable: Integer
NLE, NNE .DAY) Variable]
S2  |Date Variable (YR .MO |* Word Switch
.DAY) » DataDisplay
< |TON, TOF, TR, TONA, |1 o |Timer Varigble (.ET .PT) ([Specia Variable: Integer
2 |TOFA 3 Variable]
S = « Word Switch
ju > » DataDisplay
o g Timer Variable (.Q .TI .R)|[Specia Variable: Bit Variable]
£ =3 * Bit Switch
= « Lamp
< |CTU,CTD, CTUD 1 Counter Variable (.PV [Special Variable: Integer
S L [.CV) Variable]
g 3 « Word Switch
v;s 8 « Data Display
5 w |Counter Variable (.Q .QD |[Special Variable: Bit
€ 8 |.QU.UP.R) Variable]
3 7] « Bit Switch
O
e Lamp

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of [Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
BCD, BINENCO, 2 S1  |Word Address » Word Switch
DECO Integer Variable * DataDisplay
D1 |Word Address
Integer Variable
- |RAD, DEG, SCL 2 S1 |Word Address » Word Switch
= Integer Variable « DataDisplay
% Rloat Variable (You cannot select the Word
£ Real Variable ) .
= 51 TWord Address switch f_orfloat variablesand
> real variables.)
5 Integer Variable
© Float Variable
Real Variable
I2F, I2R, F2I, F2R, R2I, |2 S1  |Type
R2F, H2S, S2H _
D1 [Type
SUM, AVE 3 S1 |Integer Variable (Array) | Word Switch
Float Variable (Array)  |* DataDisplay
Real Variable (Array)
S [Integer Variable (You cannot select S1.)
D1 |Integer Variable
c Float Variable
= Real Variable
g SORT 2 |SL |Float Variable « Data Display
£ Real Variable
S D1 |Float Variable
S Real Variable
L IBCNT 2 |S1 |Integer Variable (Array)
Float Variable (Array)
Real Variable (Array)
D1 |Integer Variable (Array)
Float Variable (Array)
Real Variable (Array)

Continued
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Drag & Drop Instructions and Operands

Parts that can be allocated

Command Number of [Symbol Variable Type |or
Operands parts to which a new
symbol variable can be
placed
PID 5 PID Variable (KP.TR  |[Special Variable: Integer
o |[.TD.PA .BA .ST) Variable]
8 « Word Switch
g » Data Display
w© |PID Variable(.Q.UO.TO ([Specid Variable: Bit
8 |.PF.IF) Variable]
) « Bit Switch
S e Lamp
B S1  |Word Address » Word Switch
% Integer Variable * DataDisplay
E S2  |Word Address
S Integer Variable
% Word Address
- Integer Variable
D1 |Word Address
Integer Variable
SIN, COS, TAN, ASIN, (2 S1 |Float Variable » DataDisplay
ACOS, ATAN, COT, Real Variable
EXP LN, LGI10 D1 |Float Variable
Real Variable
JRD, JSET 1 D1 |TimeVariable (HR .MIN |[Specia Variable: Integer
S .SEC) Variable]
B  Word Switch
% « Data Display
£ INRD, NSET 1 D1 |DateVariable (YR .MO |[Specia Variable: Integer
< .DAY) Variable]
[o4  Word Switch
» DataDisplay
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& Drag & Drop Parts

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

Drag & Drop Parts

Operands to which symbol variables are

allocated
or instructions to which symbol variables are
inserted.
Part Symbol Command Operand
Variable Type
Switch/ Bit Switch Bit Address NO, NC, PT, NT, OUT, OUTN,
Lamp Bit Variable SET, RST, PTO, NTO
Word Switch Word Address |MQV, ADD, SUB, MUL, DIV, |They are
Integer EQ, GT, GE, LT, LE, NE alocated to
Variable S1 of the
instruction.
Screen Change |-
Special Switch |-
Selector Switch |-
Lamp Bit Address NO, NC, PT, NT, OUT, OUTN,
Bit Variable SET, RST, PTO, NTO
Data Display |Data Display Word Address MOV, ADD, SUB, MUL, DIV, |They are
(Input Permit)  [|nteger EQ, GT, GE, LT, LE, NE alocated to
Variable S1 of the
Float Variable |SIN, COS, TAN, ASIN, ACOS, |nstruction.
ATAN, COT, EXP, LN, LG10
Text Display Word Address |-
I nteger -
Variable
Date/Time -
Display
Satistical Data |-
Display
Show Limit -
Value
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29.13.2 Checking the Size for Creating Programs

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

» Thelogic capacity is calculated as the sum of the logic and the commentsin the
logic. The variable capacity is the sum of the variables and the variable
comments.

B Confirming the Logic Memory

1 Select the [Project (F)] menu, [Information (1)], then [Project Information (1)].
The [Project Information] dialog box is displayed.

2 Click [Logic Memory] to check [Logic Capacity], [Variable Capacity], [Number of
Addresses used in Logic] and [Comment Memory].

,;g"'_‘: Project Information

File Tnformation Logic Memory
Dizplay Unit
Send Data Configure Memorz |
SRAM Information —Loeic Gapacity (Steps)
Destination
[ 3/ 15000
—\ariable Capacity
[ 0/ g0o0
Details |
—Mumber of Addresses Used in Logic
[ ] T/

Details |

—Comment Memaory
Mumber of Yarisble Comments 0/ 20
Mumber of Rune Comments 0/ &5

(o] giw)] I Cancel
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3 From [Variable Capacity], click [Details] to check the current number, assignable number
and the current sum for each symbol variable.

" il
Retentive Wariable | Wolatile Variable
Eit Variable 13 itemz | 13 / 8000
Bit Variable nput 0 items | 0 / 286
Eit Variable Output 0 items | 0 / 286
Integer Variable 0 items | 0 /2000
Integer Variable hput 0 items | 0 /64
Integer Variable Output 0 items | 0 /64
Flaat Variable 0 items | 0 /128
Real Variable 0 items | 0 /128
Titmer Variable 5items W 5 /E2
Counter Variable 1 items | 1 /512
Date Variable 0 items | 0 /64
Time Variable 0 items | 0 /64
PID Wariable 0 items | 0/8
Tatal 19 items
* You can choose to display [Retentive Variable]/[Volatile Variable] by clicking
(NOTE] * the

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

,;_}:: Mumber of Addresses Used in Logic

Bit 0 items ,— 0 /256
Integer 0 itams 0 /256
System Variable 7 itemms (11 7 /64
Tatal 7 items 7 /%6

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

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

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

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

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

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

(& Configure Memary

—Logic Gapacity
15000 Steps

—Variable Comment Capacity
210 comments
210 comments + 40 comments x mg blocks

—Rung Comment Capacity

55 comments
55 comments + 10 comments x F 3 gblocks

You can enter 0-15, One block provides about 600 steps of logic
capacity or can store about 40 variable comments.

Gl

B Number Restrictions on Symbol Variables
__________________________________________________________________________________________________________________________________|

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

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

Bit Address 64 byte 512 256

Word Address (Integer) | 1024 byte 256 256

Variable

System Variable 256 byte 64 64

Total Number Available | 1000 256

» Check the number restriction for the device addresses on the GP-Pro EX. If
the number exceeds the restriction, an error will occur.
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B Number Restriction on Logic Programs and GP Memory Restriction

Item

Number Restriction on the
GP-Pro EX

GP Memory Restriction

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

Number of Program 5000 Rungs

Rungs

Number of Instructions 99 Instructions

per Rung

Number of Label Fixed Name None

Characters

Number of Labels per 99 Instructions

Project

Number of Devices 28000 Devices 64K Byte

Number of NT/PT Unlimited (dependsonthe | None

Instructions number of programs)

Number of Constants Unlimited (dependsonthe | None
number of programs)

Number of Compulsory Unlimited (dependsonthe | None

Changes number of programs)

Array Size 4096 arrays None

Number of Variables 9000 Symbol Variables 1MByte
6000 Variables

Variable Name 32 Characters

Number of Variable 210 (Default value) 16K Byte —»14KByte

Comments

Number of Variable 32 Characters

Comment Characters

Number of Rung 55 comments (initial value) | 16KByte —»14KByte

Comments

Characters in Rung 128 characters

Comments

Number of Program 34 8KBytes

Comments

Characters in Program 32 Characters

Comments

Number of Nests 25 Nests Stack: 16 (32)
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29.13.3 Adjusting Logic Scan Time

The following provides an overview of logic functions and the scan time when the logic

program is run. The steps to set the scan time are also provided.

B Logic Features

€ Summary

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

[Logic Reset]

[Pause

Power-ON

:

Initial Processing

v

Loading

A

[Logic Reset]

. Execute 1st Scan]
[Pause] [Execute 1st Scan] Running First Scan
[Continue]
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 changesto "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 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 aretentive variable and the power is off or the GP logic is reset, the
most recent datais maintained. However, if the logic is reset with the online
monitor (mode that runs a program in the logic on GP-Pro EX) or #L._Command,
the variable isinitialized with the initial value for logic featuresin GP-Pro EX.
The [Run] command or [Execute 1st Scan] command zero-clears the clear-type variable.
The [Run] command starts "running”. The [Execute 1st Scan] command runs the logic
program once.

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

* Running
The logic program execution engineis 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 engineis 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

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

* Fixed Scan Time Mode
Scantime =
(#L_AvgLogicTime x 100) + 50 (Logic available model GP33+* Series. Models other
than 30: 50)

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

* For the details of #L_AvgLogicTime, #L_PercentAlloc, refer to the
following.
F a6 System Variables” (page A-84)
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e Scan Time Error
The following error isfound in the logic scan time.

Model Error
AGP3000 Series 10%

* Communicating via Ethernet or MPI may affect the scan time.
For details, refer to “29.15 Redtrictions’ (page 29-144) .

W Logic Scan Time

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

percentage mode.
A A .
Logic Feature
- Read 1/0 Inputs (01) [~MAIN START
o Start  Stop Fun
£ z { —1 O
- )
g Run Logic P LRW
§> un Logic Program
3 -MAIN END
a3
o)
£ ‘
[ - Write I/0 Outputs
C
S P D, 2
%) A
Display Feature
o
E - Screen Display y
o = — —
C
7
@
S
0; - Touch Panel Processing
@
a
K]
o
- Communication Processing
A 4 A 4

» Updating the device/PL C addresses depends on Address Refresh, and is not
affected by the fixed scan time or CPU scan percentage.
For details on address refresh, refer to “ B Address Refresh” (page 29-123) .

& « ¢ Fixed Scan Time” (page 29-120)

&« @ CPU Scan Percentage” (page 29-121)
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@ Fixed Scan Time
This mode keeps the scan time as specified.
It allows you to process alogic program in acertain cycle. It is suitable for programs that
prioritize control (logic programs) and for which the screen is mainly used for monitoring
(data display) with few operations required.

Logic Feature
g - Read /O Inputs (J) [~MAIN START
[z}
=P
8 £
g % s Start  Stop Fun
S 2l b0
= g g m
% E=ne - Run Logic Program Fun
g =3 —
«u O
2 .S
— g+ 3 |-MAN END
Q o a3
o E &
E o - Write I/O Outputs
= =
= = v
= < P T T L L LT LT T T T T
s 3 o A
»n B £ Display Feature
@ =
=) o 32
~ E = .
= 3 - Screen Display
] ~~
2 27 L
==
[ =
[ v
S 23 _
& g o - Touch Panel Processing
> 22
L o=
2 =
Q
ol o :
= - Communication Processing
h 4 A 4

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

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

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

e The minimum scan time setting is 10 ms.

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

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

For example) When the fixed scan time is set to 50ms:
And the logic time is 30ms, the scan time is 60ms.

» Adjust the setting time based on the #L._ AvgScanTime value after testing the
NOTE )
operation on the GP.
F a6 System Variables” (page A-84)
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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 /O Inputs 1 |- mAm START
. ]
0]
50
o £
= E Start  Stop Fun
g (S { 1 O
% iy - Run Logic Program
z o 2 Run
eS| 7 s
ER) 4
= 2 = 3 |-MAIN END
5 am
O o 8 .
£ B - Write I/O Outputs
= =
F =5
c L E e ! --------------------------------------------------------------------
8 275 4 |
»n o= S Display Feature
L ® = <
= @n [0} = =
29 E .82 - Screen Display
Qo 9 E e xX
E = = ol =)
£5| o 228
= C 5 o=
c = 8o
[ )
® 5 E
[0 &‘S g — — —
g o2%
s E® g - Touch Panel Processing
L =28 20,
& 5§
3=
% £ 8&
— =
0 53 o .
7] - Communication Processing

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

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

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

» Specify the scan time value for the CPU scan percentage by 1 ms
IMPORTANT
increments.

» The processing time per instruction in the logic program remains unchanged.

* You cannot specify a CPU scan percentage larger than 50%.

 If 50% is specified for the CPU scan percentage, the display processing time
and logic program processing time will be the same length. The display
processing will not be prioritized.
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@ Setup Procedure

NOTE » Pleaserefer to the settings guide for details.
& v5.14.6 [System Settings] Setting Guide 4 Logic” (page 5-134)

1 Inthe [System Settings], click [Display Unit].

rstem Settings

Display
Dizplay
Logic Progratts
Video/ Mavie

Faont

Peripheral Settings
Peripheral List

Device/PLG
Printer
Input Equipment Settings
Script /O Settings
L0 Driver
ETP Server

Modem

Wideo Modules

(_[E yete @)Add"' | B Gomm | Sere=s |

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

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

Dizplay Unit

Dizplay | Operation Etem frea | Extended Settines |

System Settines
{* Fixed Scan Time mg s
{~ GPU Scan Percentage mg %
WDTWatchdoe Timer) Settings B0 =
#rExtended
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B Address Refresh

€ Summary
When device addresses are used in logic programs, pseudo addresses (logic addresses) of the
logic features are allocated. The device addresses are updated periodically and logic
programs are run through these allocated pseudo addresses.
Address Refresh is the method of updating the data between device addresses and pseudo
addresses.
You can specify the update interval depending on the user system.

USR Add |
LS Address [*INTERNALILS010000)

Scrieen
Display Logic Feature
and Z
Tduch CTTTTTTTTTTTTTTTTTTTTTT
Pseudo Address Logic
(Logic Address) Program |

o |
LT

1

i Communication
Buffer

Address
Refresh

1]

Update by fixed scan time or CPU scan percentage.

EEEEEE]
[Gooooal

EEEEEE]
EEEEEE

Address Refresh is an update cycle
between the pseudo addresses (logic
address) and the connection devices.

Communication
Processing with L hmmmm e s

Communication : GP Internal

Processing ¢— , ————p Processing
1
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@ Setup Procedure
You can choose the address refresh update from fast, medium or slow.

» Update interval is not a fixed value as it is affected by the user system. The
actual update interval is stored in (#L_AddressRefreshTime). Adjust the

system variable to select fast, medium or slow for the update interval.
» The update speed of the screen may be affected because the address
refresh update interval is shorter.

NOTE » Pleaserefer to the settings guide for details.
& v5.14.6 [System Settings] Setting Guide 4 Logic” (page 5-134)

1 Inthe [System Settings], click [Display Unit].

Settings

Dizplay

s

Dizplay Unit
Logic Programs
Wideo/Movie

Font

Peripheral Settings
Peripheral List
Device/PLC
Erinter
Thout Equipment Settings
Soript IO Settines
10 Driver

ETP Server
Modem

Wideo Modules

l _ﬁ Syste ﬁlﬁdd'" | B Comm |[B Ser- |

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

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

Dizplay Unit

Display | Operation | Modg L [System Area | Extended Settings |

System Settines

* Fixed Scan Time mg ms
= GPU Scan Percentage m_}a
WDT{Watchdoe Timer) Settings | |
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3 In[Address Refresh], select the speed.

Address Refresh Iﬁealum 'I

|—Logic
Chn =4 Thowd e

s
s
jual
o
]
ES

29.13.4 Enhancing Security

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

B Setup Procedure

1 Inthe [System Settings], click [Logic Programs).

ozt ettings

Display
Dizplay
Digplay Unit
Logic Progratts
Video/ Mavie

Faont

Peripheral Settings

Peripheral List
Device/PLG

Printer

Input Equipment Settings
Script /O Settings

L0 Driver

ETP Server

Modem

Wideo Modules

(_[E yete @)Add"' | B Gomm | Sere=s |

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

Logic Proeram Settings

—Logic Program

(* Enable " Dizable

—Register Variable
' Variable Format " Address Farmat

SECUr ity

[~ Enable Security Settines

Monitor Security Level IUndetermined VI
Online Editing Security Level IUndetermined 'l

Security Password

Betentive Area Settings

* If you select a[Monitor Security Level] without setting up a security
password, the following dialog box appears. Click [OK] and set up a security
password.

&* Change Monitor Security Level E

i: 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.

MAlNintitied) B ©w Passwords BA|
Set Password
$ Enable Security Function
Low levelDl  [12345678
leveloz [
leveloz [
leveloa [
levelos [
levelos [
levelo? [
levelos [
levelos [
levelto [
leveltt [
level12 [
level1a [
level1a [
Hieh Llevells [ Extended

* You can configure advanced security feature settings. For details about the
settings, refer to the settings guide.
&~ %22 5.1 Password Settings” (page 22-9)
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4 Inthe[Security] area select the [Enable Security Settings] check box, and then define the
[Monitor Security Level] and [Online Editing Security Level].

Security

[¥ Enable Security Settines

Monitor Security Level ILeveID‘I VI
Online Editing Security Level Leweldl LI
Lewveld3d H
HLewvel0d
“|Levells b
LevelOd
Lewveld?
Leveldd A

29.13.5 Using Reference Features to Search Logic Programs

In the [Properties], you can search for rungs and instructions in logic programs and display
the details in [Program Window]. You can edit symbol variablesin [Properties].

NOTE » Pleaserefer to the settings guide for details.
& 5145 [Work Space] Settings Guide M Screen List” (page 5-103)

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

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

Properties

Logics IMAIN =l
Fures 10
Steps hl
Lable List

Label Mame |F{ung comments
1 - MAIN START

4 - LABEL-001

10 - MAIN END

o

Attribute Mame | Value

Title Manufacturing System#

§8y3|ﬁ Ad |@ Co | Scr @ Pro

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

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

Logics IMRIN VI

MAIN (Manufacturine Systemi |

Rungs 10
Steps 7 1 -MAIN START
)]
Lable List
[Label Name [Rung comments |
Switch_1
2 I > LABEL-001
— ay
o LimitSwitch_1 Switch_1
Attribute Name [Value 3 |}
)
Title Manufacturing System#f
3 4 |-LABEL-001
Rung Numl 4 113
Comment
PowerOn PowerOff Lamp
5 11 bk
L |
az

§5y3|ﬁ ad | [ Co |BF 5 @ Prn|—

Lamn

\_La{mp
}7

4k X

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

rties MAIN(Manufacturing SystemA) | 4k X
Logics MAIN 'I =
Rurnes 10
Steps 7 1 -MAIN START

)]
Lable List
Label Name [Pune comments ]
1 - MAIN START Switch 1
4 - LABEL-001 2 } >> LABEL-001
10 - MAIN END o
S e LimitSwitch,_1 Switch 1
Attribute NamelVaIue ‘ 3 _|/=
¥ Logic =)
Title Manufacturing Systemd e
wibng 4 |-LaBEL-0M
= aly
Comment
PowerOn PowerOff Lamp
6 | /1 O
2
Lamp
{._
1amn

?Syﬂﬁ ad | [ Co |Bf Sor @ Pro
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B Display and Edit the Logic Program Information in Program Windows

selected rung.

s ool p

Attribute Name | Walus

Title Manufacturing System#

v
Rung Numl &
Comment

Select arung in the logic program to display [Rung Number] and [Comment] for the

LimitSwmitch_1 Switch_1
3 /|
(6
4 f-LABEL-OO
A1
PowerOn PowerOff Lamp
[

i 1
a2
Lam
l—

P

Click in the box to the right of [Comment] and then (. The [Input Text] dialog box

appears. You can edit the comment in the dialog box.

ok
Attribute Mame [Value ]
¥ Logic
Title Manufacturing Systemé
¥ Rune

TR T
.. MY

.

e remains ON until the PowerOFF button is pressed.

Kl 1]

ok @ | cencel |

4

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

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

settings.

o -

Attribute Name | Value

Title Marufacturing System#
¥ Runz

Rung Muml 5

Comment  Lamp remaing OM until the..
¥ Ladder Instructions

* Operands1

Value/fidd PowerOn

Type Bit Wariable
Elall Setlings
Address
Array Si 0
Retentiv Wolatile
Commer Press the power button to s

X

an

az

/1

LimitSwitch_1

Swmitch_1

-LABEL-001

Lamp remains ON until the PowerOFF button is pressed.

PuverOn
]

PowerCF
17}

Lamp

il
=

* |f the detailed settings are not displayed, click . (or » located to the left of
[Detail Settings]) to display [Address], [Array Size], [Retentive], and
[Comment]. The settings that you can edit differ depending on [Type].
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B Searching Method for the Comment List

* For how to display the Comment List, refer to the following.
& «29.7.4 [Comment List] Window” (page 29-70)

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

| Comment List 2 x| MAIN {(Manufacturine System A | £ zymbol B 4b X
Target e IRJ.IHE ;I =
Adx T 1 -MAIN START

oy
SorcenFune/Address | Comment Lamp remaing CM until the PowerOFF button iz pressed
AR Ice iz supplied to a cup while pr ] FowerOn PowerOff e
2 I 1/1
I 11
ar
Lamp

SodaljectionTime
SodaWalve TOM
; 1 m2d Q)

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

Gomment List

Target Item  [Varishls = € Device fiddress & Symbol Variable

B Type [ail =l
Screen’Rune/Addres: |Commem | Attribute |AII ;I
FowerOn Fi the

B AT s Mame o | Type | Address N

#L_UnlatchGCle: System Wariab
#L Version System Variab
#L tifatchdoeTi System Wariab
IceSupplyButtc Bit Variable
Lamp Bit ariable
LargeGupButto Bit Wariable
LargeGuptiuan Counter Variak
MediumCupBut Bit Variable
MediumCupGu: Counter Variak
FowerQtf Bit ariable
FowerOn Bit ariable
SetlceSupplyCr Bit Variable
SmallCupButto Bit Variable
SmallCupGuar Counter Variak

SodahjectionT| Timer Variable
SodaValve Bit Wariable
Supplvlce Bit Wariable -
i i =
Feature | Location | Screen |
MOV 4000 Sod & MAIN
TOM Sodalhjec 3 MAIN
NG Sodalnjecti 6 MAIN
14 | »
G svst |4 Addr | ) Com |[BH Scre Gom G Svst B Adde [ ) Com |[BH Scre & Com |

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

SmallGupButto Bit Variable Ice is supplied to a cup whils pressing the push button
SmallCupQuan Counter Wariak

SodalnjectionT| Timer Wariable IeeSupplyButton  SetlceSupplyCup Supplylce e
Sodalalve Bit Variablz 4 { | i O
»

Supplylee Bit Variable aa
4| |

Feature Location

MUY &UUU 200 O WAL

SmallCupButton MO
TOM Sodalnjec 3 5 | |
MG Sodalni=cti f AP ] 4000 (51 1 SodalhjectionTime.FT

=]

ﬁ et ﬁ fddr | B Com \ Scre | Gom |
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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.

* Logic parts are saved in the specified folder. As aresult, only the computer
where logic parts have been registered or saved can load the logic parts.

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
s}l » suen
73]
SodalnjectionTime
SodaValve - TON
T} { ) o
U
lesSupplyButten  SetlceSupplyGup Supplylce
f 1t
(X))
SmallCupButtan MOV
o }
) 4000 |51 O SodalmjectionTime PT
SmallCupQuantity
GTU
Q
R
1PV [
ICupBut: P TimeQ) Sodaalve
1l i1} 14k

2 Select [Logic (L)], [Save Parts (S)]. The [Register Logic Partg] is displayed.

3 In[Type], sHect [Rung Parts). Enter [Parts Name] and [Comment] and dlick [Register].

,;g"'_‘: Register LogicParts

—[Laﬁ Partz Mame
' Rune Parts |IceSuppIy

|MAIN =]
Start Fune Hg Comment
End Rune H g ;I

" Subroutine Parts

-
I Fegister I ! Cancel |

* |f the [Register Logic Parts] dialog box appears with no rung selected, you can
select alogic program and input [Start Rung] and [End Rung] to specify the
range.

GP-Pro EX Reference Manual 29-131



Useful Features of Logic Editor

@ Registering Subroutine Parts
Registering a subroutine program as alogic part.

1 Select [Logic (L)], [Save Parts (S)]. The [Register Logic Parts] is displayed.

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

,fj: Register LogicParts

—Twpe
" Rung Parts

IMPJN vl
Start Rung Hg Camment
End Fung H _:d d

& Eubroutine Parts |

M

Parts Mame

|Ic:eSuppIy (Subroutine?

[/

| | Regizter i Cancel |

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.

onerOn any
N f 1l O
a2
Lamp

ol » sen

SodalnjectionTime

LLEN TON
77— | (ms? Q)
= 2] 2000 [PT__ ET]

8 |=MAIN END
34y

2 Select [Logic (L)], [Load Parts (P)]. The [Load Parts] dialog box is displayed.

GP-Pro EX Reference Manual 29-132



Useful Features of Logic Editor

3 Select [Rung Parts] and choose the rungs parts to be inserted from [Parts Name] and click
[Load].

I out Parts

" Subroutine Parts

Comment

-]

Pre=Fix of Symbol- I
Wariable Mame

l Load I ! Cancel |

* You can avoid overlapping the symbol variable names by inputting text in
[Pre-Fix of Symbol-Variable Name].
If alogic program is loaded when the symbol variables are overlapped, the
variable type may be changed.
Isthat case, the input text is added in front of the symbol variable name of
the rung parts, then inserted into the logic program you are editing.
For example, when entering "ALine" in [Pre-Fix of Symbol-Variable

Name]:
Rung Parts After Insertion of the
Logic Program
Symbol Switchl ALineSwitchl
Variable Name
4 Therung part isinserted.
s| i » sueo &
@4
SodalhjectionTime
leeSupplyButton  SetleeSupplyGup Supplylce
s '} {'l O
34)
SmaHCIuDIEu'.ton MO
(d19) H 4000 |51 D1 | SodalhjectionTime PT
SmaliCupCluantity
CTU
o
R
1P GV
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|

€ Add Subroutine Parts

1 Select [Logic (L)], [Load Parts (P)]. The [Load Parts] dialog box is displayed.

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

#* Readout Parts

" Rung Parts & Subroutine Parts

Parts Mame Comment

Pre=Fix of Symbol- I

Wariable Mame P 3
Subrouting Name |SUEI—02 LI

l Load I I Cancel |

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

[Soreen List 1 x| MAIN(Manufact. ) SUB-02{Untitled) | 4b %
Sereens of Type Al =

Search method  [Title = (J) | SUB-02 START

Refine Search [ Search |

T X 5 SmallGup R

“.:;;} Base Screens = (12)

MiddlsCup R
= - oot it iddl=Gup.

‘:;} Window Screens

‘:;} Logics

LargeCup.R

FINIT

_TEITG NIT (Untitled)

3 |-5UB-02 RETURN
{15}

F MAIN
“‘LEHO i AIM (Manutacturing Systema)
I SUB
’TEI[U SUE-01 (Untitled)
I SUB
_TEITG SUB-02 {Untitled) L
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W Editing Logic Parts
You can edit and delete part names and comments for registered logic parts.

1 Fromthe[Logic (L)] menu, select [Edit Parts (E)]. The [Edit Parts] dialog box is displayed.

2 Select [Rung Parts] to edit rung parts, and select [ Subroutine Parts] to edit subroutine parts.
Then click the [Parts Name] you want to edit.

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

&* Edit Parts
& Rung Parts " Subroutine Parts
Partz Mame Partz Mame
|Ic:eSuppIy
Comment

Common Logic to All Lines ;I

|

Update | Delete | Cloze |

To delete parts, click [Delete]. When the following dialog box appears, click [Yes)].

@ Selected object will be deleted. Continue?

Yes 01} T
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29.14  Settings Guide

29.14.1 [Logic Programs] Setting Guide

'

You can define the logic scan time settings in the System Settings [Display
Unit]’s[Logic] tab.
F w5146 [System Settings] Setting Guide 4 Logic” (page 5-134)

Logic: Program Settings

—Logic Program

+ Enable " Disable
—PRegister Variable

& Variable Format " fddress Format
—SEeCUrity

¥ Enable Security Settines

Manitar Security Level ILeve\m vl
Online Editing Security Level ILeve\m ‘l

Security Pazsword

Betentive Area Settings

Setting

Description

Logic Program

Select whether to [Enable] or [Disable] the logic features.
& 921 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 29-30)

Security

Sets up the password for online monitoring. To use thisfeature, from the
[Common Settings (R)] menu, point to [Security] and select [ Security
Password]. In the [ Set Password] page, select [Enable Security Function.

Enable Security

Check to enable the Security Settings.

Settings

Monitor Security | Select the level of monitoring security.

Level The settings range from [Level 01] to [Level 15.]

Online Editing Select alevel for online edit security.

Security Level The settings range from [Undefined], [Level 01]-[Level 15].

Security Click [Security Password] to switch to [Set Password]. Set a password
Passwords for each security level.

&~ «22.5.1 Password Settings” (page 22-9)

Retentive Settings

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

5~ « m Retentive Settings” (page 29-16)
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29.14.2

[Work Space] Settings Guide

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

B Comment List Window

Comment List
Target tem  [Variable =l
4% 3
Screen:Fune/ Address [Comment
PowerOn Press the power butt
SodalhjectionTime Set time to keep the
4 I I >|
B (5 A CIES @o[@ Pl
Setting Description
Target Item Select [Variable], [System Variable], or [Rung] to display the comments.
= Edit | | You can edit commentsin [Variable] and [Rung].
g Delete x| | You can delete commentsin [Variable] and [Rung].
< Add 2| | Whenyou click theicon, thfe [Addr_ess Inpu_t] dialog box appears only in
= [Address Format], selected in [Register Variable]. You can specify
o addresses and add |ogic addresses.
O & « g Logic Address Display” (page 29-33)

Screen: Rung/Address

The symbol variable nameis displayed in [Variable]. The system
variable nameis displayed in [System Variable]. Double-click to switch
to the [Address] window and the relevant variable will be selected.
Thelogic name and rung number are displayed in [Rungs]. Double-click
to select the target rung in the logic program.

Comment

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

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

FID manitor

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 You can input values and adjust the PID while referring to the graph.
Adjustments
Graph Display The PID instruction values are displayed in a graph that can be
monitored.
Graph You can specify the detail s of the graph. Click and the settings dialog box
appears.
#* Graph Seltings
Hi lirit [0 =E|
Low limit - =4

Display width 50 3: ﬂ Seconds

Cancel |

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

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

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

Item

Value

(SP)

Targeted Value

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

& “Chapter 30 Ladder Instructions” (page 30-1)

Tieback (TB)

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

& “Chapter 30 Ladder Instructions” (page 30-1)

Constant

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
overshooting. The settings range from 0.01-1000.00. For details about
proportional constants, see the next page.

F e Proportional Operation (P)” (page 29-140)

Integral

Calculus Time

Specify theintervals between integral calculations. The settings range
from 0.10 s- 3000 s. For details about integral calculustime, see the next

page.
F e Integral Action (I Action)” (page 29-140)

Differential
Caculus Time

Specify theintervals between differential calculations. The settingsrange
from O - 3000 s. For details about differential calculus time, see the next

page.
&~ « @ Derivative Action (D Action)” (page 29-141)

Processing Specifies the range in which PID instructions are not operated. The

Deadband deviation in the settings range is 0", and the processing deadband range

Range is based on + from the Set Point. The settings range from 0 to (maximum
output value —minimum output value) / 2.

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

Frequency in Specify the sampling frequency for the PID operation. The frequency

Sampling depends on the scan time and the PID instruction is operated in the scan

after the specified frequency. The settings range from operation
frequency to 65535 milliseconds (ms).

GP-Pro EX Reference Manual

29-139




Settings Guide

@ Proportional Operation (P)

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

CV =KP-E (KPisthe proportiona gain.)
When the deviation is fixed, the proportional action is as follows.

Deviatio y
n
T E
Y
—Time
Operati _ ‘
«Proportional Action
KP-E Operation Volume
\4
—Time

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

@ Integral Action (I Action)

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

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.

Deviatio [
n
A E
A A
—Time
«Integral Action Operation Volume +
Proportional Action
«Integral Action Operation Volume
Operati A «Proportional Action
KP - E Operation Volume
\d
—Time

—Tl—

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 "differentia 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 «Proportional Action Operation Volume
KP - E
\
«TD— —Time

Use derivative action as "PD action” combined with the proportional action or as"PID
action" combined with the proportional action and integral action." You cannot use derivative
action alone.
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B Watch List Window

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

list.
Tope |4l =
< %1016
Address |T_l,lpa | Fadiz |Curra
switchi BitVariable | - OFF
lamp1 BitVariable | - QaFF
leeSupplyButt| Bit Variable | - oM
LargeCupButt Bitariable | - amM
Powerif Bit ariable | - ul;]
PaweerOn BitVariable | - oM
SetlceSupplyl| BitY ariable | - aFfF
SmallCupButte Bit Variabls | - oM
Sodavale | BitVanable - oM
< | »
Reference indication: >
B Sys |8 Add | ) Co |[BH Scr (23wt
Setting Description
Type Select the type of symbol variable or system variable registered in the
[Watch List] window.
For how to register, refer to the following.
&~ %29.10.2 Monitor/Change the Current Value of Symbol Variables” (page 29-
79)
s | Edit | | InMonitor Step, you can edit the display format and value of registered
= symbol variables.
2 Delete x| |InMonitor Step, you can remove symbol variables from the watch list.
3 Decimal 10 | In Monitor Step, changes the display to decimal format.
§ Hexadecimal 15 | In Monitor Step, changes 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 In Monitor Step, the current value added to the watch list is displayed.
If the typeis[Bit Variable], right-click and then click [ON], [OFF],
[Force ON], or [Force OFF].
If the typeis[Integer Variable], [Float Variable], or [Real Variable],
right-click to input the value.
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Setting Description

Example Display In Monitor Step, you can configure the settings only for the [Integer
Variable] type. Select [ Specify Bit], [ Specify Byte], or [Specify Word].
Decimal or hexadecimal format can be specified in [Specify Byte] and
[ Specify Word].
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29.15

Restrictions

29.15.1 Scan Time Delay

B AGP-3300 Series

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

When communicating alarge volume of data (for example sequential address = 960
Words) on aPLC over Ethernet (for example Mitsubishi Electric's Q Series), a maximum
30% delay may occur.

When sending and receiving data using AGP Ethernet, take the scan time delay into
consideration.

When datais communicated with a PLC (for example Mitsubishi Q Series) that has
several Ethernet connections, a max 100% delay may occur.

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

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

B AGP-3400/3500/3600/3750 Series

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

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

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

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

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

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

When an error arisesin thelogic or the I/O driver, the scan time is delayed by
approximately 10ms.

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

It is recommended to physically separate LAN into acontrol system LAN and an
information system LAN, etc.

To be more specific, have two LAN cards ready on a PC and configure the control system
LAN that AGP belongsto on one card and configure the information system LAN on the
other. In other words, separate the LAN into two groups on the PC.

When movies are recorded/played using the multimedia function while thelogicisin use,
movie recording/playback may stop.

Please note that data updates between a device/PLC and the logic program are not
synchronized when the device/PL C address (excluding internal addresses) is used in the
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logic program. The data value is sometimes undefined when the logic program starts, and
is not updated until communication with the device/PLC is established. Check that the
device/PLC address data has been read before using it in the logic program.
For example, A special relay (alwayson) is used for adevice/PLC.
Connection Device: Specia relay (always on)
Logic program: Use the special relay in the logic program and check that the special relay
is on before using the device/PLC address. If there are several devices/PLCs, adifferent
relay isrequired for each device.

 If thelogic program includes operations for writing to the device/PLC address, the
following phenomenon may occur, depending on the communication speed and the
number of device/PLC addresses to write to:
*  When the GP starts up, parts set up with the device/PL C address do not display.
« Change screen operations take extratime.
e Writing to the device/PLC fails.

This phenomenon occurs due to excess write operations from the logic program to the

device/PLC.

To avoid this problem, do the following:

* Increase the transmission speed with the device/PLC.

* Adjust the number of addresses to write to the device/PLC. Adjust the number of
addresses used to write to the device/PLC. You can use operand (D) to specify device/

PLC addresses.
S B
2 [, e
] Data (51 D1 [PLC1]1DO0O0
S [PLCAIMO000
2 O—

The number of addresses that you can reference is as follows.
For example, when updating datain the logic every 10ms, in the following system use a maximum value
of 20.

Device/PLC: MELSEC FX

Communication speed: 115200bps

Address updates: Medium speed

e By using the system variable "#L_RefreshEnable" in the logic program, you can

control write operations to the device/PL C so that they occur only after
communication with the device/PL C has been confirmed.

#L_RefrezhEnable
(ﬁ {41 ) LABEL-001

MO

5 10 |51 Dif [PLC1ID0000

=

-LABEL-001
aa
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