Graphic Logic Controllers

L. T3000sERIES

Quick-Start Manual
GP-Pro EX Version

Proface y
cr-ProlE ﬂ

Copyright(€)2004 Digital Electranics Carparation
All righte reserved Made in Japan

<
\

Pro-face

Human Machine Interface







Preface

This textbook explains summary of the LT and how to operate software.

Contents of this textbook are intended for users who have good knowledge of PLCs of
other manufactures.

This textbook explains the flow of basic settings and points of designing for the LT.

m  Software

GP-Pro EX (Ver.2.0)
m Hardware

LT- 3201A
m  Other

PC: Windows PC

Notes

1. The contents of this textbook have been thoroughly inspected. However, if you
should find any errors or omissions in this textbook, please inform your local LT
distributor.

2. Regardless of article (1.), Digital Electronics Corporation shall not be held
responsible for any damages or third party claims resulting from the use of this
textbook.

3. Differences may occur between the descriptions found in this textbook and the
actual functioning of this product. Please refer to the manual of each product or
contact your local LT distributor for the latest information on this product.

4.  Even though the information contained in and displayed by the product used in
this textbook may be related to intangible or intellectual properties of Digital
Electronics Corporation or third parties, Digital Electronics Corporation shall

not warrant or grant the use of said properties to any users and/or other third

parties.

©Copyright 2005 Digital Electronics Corporation. All rights reserved
Digital Electronics Corporation, January 2005



Trademark Rights -

All company or product names used in this textbook are the trade names,
trademarks (including registered trademarks), or service marks of their

respective companies.

This textbook omits individual descriptions of each of these rights.

Trademark / Trade Name Right Holder

MicroSoft, MS-DOS,
Windows95, Windows98,

WindowsXP

Windows, | Microsoft Corporation USA

Windows NT, Windows Explorer,
Windows Me, Windows2000,

Intel, Pentium

Intel Corporation, USA

Pro-face

Digital Electronics Corporation

Ethernet

Western Digital Electric Corporation, USA

IBM, PC/AT, VGA, OS/2

IBM Corporation, USA

The following terms differ from the above mentioned formal trade names and trade

marks.

Term used in this textbook Formal Trade Name or Trademark
Windows 95 Microsoft ® Windows ®95 Operating System
Windows 98 Microsoft ® Windows ®98 Operating System
Windows Me Microsoft ® Windows ®Me Operating System
Windows NT Microsoft ® Windows NT ® Operating System
Windows 2000 Microsoft ® Windows ®2000 Operating System
Windows XP Microsoft ® Windows ®XP Operating System
MS-DOS Microsoft ® MS-DOS ® Operating System

- Manual Symbols and Terminology -

This textbook uses the following symbols and terminology.
m Safety Symbols and Terms.

Symbol Description

1.Indicates a potentially hazardous situation that could
result in minor injury or equipment damage.

2.Indicates a potentially damaging action or dangerous
situation that could result in abnormal equipment

CAUTION operation or data loss.

3.Indicates instructions or procedures that must be

performed to ensure correct product use.




m General Information Symbols and Terms

Symbol

Description

Tips

Indicates information which helps you understand more
about the LT.

Qo

Indicates useful information.

Reference
&’15(} Explains features of the LT.
C G
Explain
* Indicates supplemental information .
Indicates important information.
Important! P
LT Generic name for LogiTouch, the graphic logic controller
made by Digital Electronics Corporation.
Controller Controlling function built in the LT.
PLC Generic name for a programmable logic controller, or a
control sequencer.
GP-Pro EX Software for creating the LT logic programs and creating

screens. Also used for GP3000 Series.




For Your Safety

CAUTION

System Design

Be sure to design your LT control system so that, in the event of a main power
supply failure or an LT accident, the user system’s overall safety integrity will be
maintained. If this is not done, incorrect output signals or an LT malfunction may
cause an accident.

1) Interlock and other circuits designed to interrupt or oppose normal machine
movement (such as Emergency Stop, General Protection, and forward and
reverse rotation), as well as those designed to prevent machine damage (such
as upper, lower and traverse movement limit positioning) should all be
designed to be located outside of the LT.

2) When the LT generates a “Watchdog Timer Error,” LT operation will halt. Also,
when Errors occur in Input/Output control areas that the LT cannot detect,
unexpected movement may occur in those areas. Therefore to prevent unsafe
machine movement, a “Failsafe Circuit” should be created which is completely
external to the LT.

3) If a problem arises with an external unit’s relay or transistor, causing an
output (coil) to remain either ON or OFF, a major accident can occur, To
prevent this, be sure to set up external watchdog circuits that will monitor vital
output signals.

. Design a circuit that will supply power to the LT unit’s I/O before starting up the
LT. If the LT unit’s internal program enters RUN mode prior to the I/O unit’s load
control power turning ON, an incorrect output (signal) or malfunction could cause
an accident.

- Design a user program that ensures the safety of the user’s system, in the event of
an LT display or control error, or either a data transmission error or power failure
between the LT and a connected unit. These types of problems can lead to an
incorrect output (signal) or malfunction, resulting in an accident.

- Do not make switches using the switches on the touch panels which may cause
operator injury and machine damage. An output may remain either ON or OFF and
a major accident can occur. To prevent this, set up circuits such as limiters that will
monitor vital output signals. Design switches for important operations to be
performed by separate devices. An incorrect output or malfunction can occur and
thereby cause an accident.

- Do not create LT touch panel switches to control machine safety operations, such as
an emergency stop switch. Install these switches as separate hardware switches,
otherwise severe bodily injury or equipment damage can occur.

. Be sure to design your system so that a communication fault between the LT and its
host controller will not cause equipment to malfunction. This is to prevent any
possibility of bodily injury or equipment damage.

- Do not use the LT as a warning device for critical alarms that can cause serious
operator injury, machine damage or can halt system operation. Critical alarm
indicators and their control/activator units must be designed using stand-alone
hardware and/or mechanical interlocks.

- Do not use the LT with aircraft control devices, aerospace equipment, central trunk
data transmission (communication) devices, nuclear power control devices, or
medical life support equipment, due to these devices’ inherent requirements of
extremely high levels of safety and reliability.

. Be sure to design your system so that a communication fault between the LT and its
host controller will not cause equipment to malfunction. This is to prevent any
possibility of bodily injury or equipment damage.



Handling

After the LT unit’s backlight burns out, the touch panel is still active, unlike the LT
unit’s “Standby Mode”. If the operator fails to notice that the backlight is burned out
and touches the panel, a potentially dangerous machine operation error can occur.
Therefore, do not create LT unit touch panel switches that may cause injury and/or
equipment damage. If your LT unit’s backlight suddenly turns OFF, the followings
may occur.

1) If the LT unit’s “Backlight Control” is not set and the screen has gone blank,
your backlight is burned out.

2) If the LT unit’s “Backlight Control” is set to Standby Mode and the screen has
gone blank, and touching the screen or performing another input operation
does not cause the display to reappear, your backlight is burned out.

Do not disassemble or modify the LT unit. Doing so may cause a fire or an electric
shock.

Do not operate the LT in an environment where flammable gases are present, since
it may cause an explosion.

Wiring
To prevent an electrical shock or equipment damage, unplug the LT unit’s power
cord from the power supply prior to installing or wiring the LT.
To prevent an electric shock, be sure to disconnect your LT unit’s power cord from
the power supply before wiring the LT.
Do not use the voltage not specified in the manual. Doing so may cause a fire or an
electric shock.
The cables connected to the LT should be secured by cable clamps to prevent weight
or tension of the cables added to the connectors or terminals.
The LT unit’s wiring should be checked to confirm that both the operating voltage
and wiring terminal locations are correct. If either the voltage or the wiring
terminal location is incorrect, it can cause a fire or accident.

Maintenance

NEVER touch a live power terminal. Doing so could cause an electrical shock or a
machine malfunction.

To prevent an electrical shock, unplug the LT unit’s power cord before either
cleaning the LT or attaching/detaching the power terminal attachment screws.

Do not connect or disconnect Host and LT unit communication cables while the LT
is turned ON.

Do not replace the LT unit’s battery yourself. The LT uses a lithium battery for
backing up its internal clock data and the battery may explode if it is replaced
incorrectly. When replacement is required, please contact your local LT distributor.



Wiring Layout Precautions

To prevent an LT unit malfunction due to excessive noise, isolate all LT input/
output signal lines from all power wiring or power cables via a separate wiring duct.

Installation

Wiring

Be sure all cable connectors are securely attached to the LT unit. A loose connection
may cause incorrect input or output signals.

Be sure to ground the LT unit’s FG wire separately from other equipment FG lines.
Also, be sure to use a grounding resistance of 100Q or less and a 2mm? [0.0062inch?]
or thicker wire, or your country’s applicable standard. Otherwise, an electric shock
or malfunctions may result.

Be sure to use only the designated torque to tighten the LT unit’s terminal block
screws. If these screws are not tightened firmly, it may cause a short-circuit, fire or
incorrect unit operation.

Be sure that metal particles and wiring debris do not fall inside the LT unit. They
can cause a fire, malfunction or incorrect unit operation.

Maintenance

Be sure to read the LT unit manual carefully before performing program changes,
entering forced output, or using the RUN, STOP, or PAUSE commands while the LT
1s operating. Mistakes made when using these items can cause machine accidents or
damage.

Be sure the electricity is turned OFF before attaching or detaching an I/O unit. If
the electricity is ON when an I/O unit is attached or detached, damage or
malfunction to the I/O unit may occur.

Unit Disposal

When the product is disposed of, it should be done so according to your country’s
regulations for similar types of industrial waste.

General Safety Precautions

Do not press on the LT unit display with excessive force or with a hard object, since
it can damage the display. Also do not press on the touch panel with a pointed
object, such as the tip of a mechanical pencil or a screwdriver, since doing so can
damage the touch panel.
Do not install the LT where the ambient temperature exceeds the specified range.
Doing so may cause a unit malfunction.
To prevent abnormally high temperatures from occurring inside the LT, do not
restrict or block the LT unit’s rear-face ventilation slots.
Do not operate the LT in areas where large, sudden temperature changes can occur.
These changes can cause condensation to form inside the LT, possibly causing it to
malfunction.
Do not allow water, liquids, metal fragments to enter inside the LT unit’s case, since
they can cause either a malfunction or an electrical shock.
Do not operate or store the LT in locations where it can be exposed to direct
sunlight, high temperatures, excessive dust, moisture or vibration.
Do not operate or store the LT where chemicals evaporate, or where chemicals are
present in the air.

Corrosive chemicals: acids, alkalines, liquids containing salt

Flammable chemicals: organic solvents



- Do not use paint thinner or organic solvents to remove dirt or oil from the LT unit’s
surface. Instead, use a soft cloth moistened with a diluted neutral detergent.

- Do not operate or store the LT in areas with direct sunlight, since the sun’s
ultraviolet (UV) rays may cause the quality of the LCD to deteriorate.

- Do not store the LT in an area where the temperature is lower than that
recommended in the LT unit’s specifications. Doing so may cause the LCD display’s
liquid to congeal, which can damage the LCD. Also, if the storage area’s
temperature becomes higher than the specified level, the LCD’s liquid may become
isotropic, causing irreversible damage to the LCD. Therefore, only store the LT in
areas where temperatures are within the LT unit’s specifications.

. After turning OFF the LT, be sure to wait a few seconds before turning it ON again.
The LT may not operate correctly if it is restarted too quickly.

. Be sure to back up the LT screen data and logic programs in case they are lost
accidentally.

LCD Panel Usage Precautions

. The LCD panel’s liquid contains an irritant. If the panel is damaged and any of this
liquid contacts your skin, immediately rinse the area with running water for at least
15 minutes. If the liquid gets in your eyes, immediately rinse your eyes with
running water for at least 15 minutes and consult a doctor.

- The LT unit’s LCD screen may flicker or show unevenness in the brightness of
certain images or at some contrast settings. This is an LCD characteristics and not a
product defect.

. There’s an individual difference in brightness and tone of LCD screen. Please be
aware of this difference before using the lined-up plural units.

. The LT unit’s LCD screen pixels may contain minute black and white-colored spots.
This is an LCD characteristic and not a product defect.

. Extended shadows, or “Crosstalk” may appear on the sides of screen images. This is
an LCD characteristic and not a product defect.

. The color displayed on the LT unit’s LCD screen may appear different when seen
from outside the specified viewing angle. This is an LCD characteristic and not a
product defect.

. When the same image is displayed on the LT unit’s screen for a long period, an
afterimage may appear when the image is changed. If this happens, turn off the LT,
wait 10 seconds and then restart the unit. This is an LCD characteristic and not a
product defect.

. To prevent an afterimage:

* Set the LT unit’s display OFF feature when you plan to display the same screen
image for a long period of time.
Change the screen image periodically and try not to display the same image for a
long period of time.

*
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1-1. System Environment

Editing & Logic PC OS
Program Software
Environment in which Windows®
operates normally Windows® 2000
Pentium® 800MHz or faster (Service Pack3 or later)
GP-Pro EX (Pentium®4 1.3GHz or above) Windows® XP

Memory: 512MB (1GB or more) (Home Edition or
Resolution: SVGA (800 x 600) or above Professional)
is recommended (Display with 256 or
more colors is required.)

Transfer Cable

CA3-USBCBO01

B i Transfer Cable
LT PC
1-2. Installation
Profare GP-Pro E 1. Insert a GP-Pro EX CD ROM into

; SET UP MENU

) GP-Pro EX
) Transfer Tool

“) Profect Converter

“Exit )

fools

Preparing to Install...

GP-Pro B 2.00 Setup is preparing the InstallShisld
“wizard, which wil guide you through the program setup
pracess. Please wait.

Checking Operating Spstem Yersion

14

the CD-ROM drive of your PC.
A window as left opens. Select
“GP-Pro EX”.

2. Installer starts up automatically.




i’.;!g GP-Pro EX 2.00 - InstallShield Wizard

Customer Information

Please enter your information.

User Mame:
Qrganization:

Serial Mumber:

Install this application Far:

& anyone who uses this computer {all users)

" Only for me (DTP_2k-ENG)

Installshicld

< Back Mext = Cancel

i’-“!f GP-Pro EX 2.00 - InstallShield Wizard

Destination Folder

Click Mext ko install ko this folder, or click Change ta install to a different Fal "_-,-: 2 . ,

G Install GP-Pro EX 2.00 to:
C:\Program Files\Pro-face\GP-Pro EX 2,004 Change... |

Installshield

< Back Cancel

i’-.‘!# GP-Pro EX 2.00 - Installshield ¥izard

Ready to Install the Program

The wizard is ready to begin installation. . l'

After select setting, click Install ko begin the installation.

If wou want ko review or change any of yvour installation settings, click Back, Click Cancel ko
exit the: wizard,

¥ Create shortcut bo GP-Pro EX on deskkop.

Installshield

Cancel

< Back.

15

3. Enter the serial number and the
key code which are attached in
the CD case.

4. Specify the location to install GP-
Pro EX to.
If there is not a specific location,
the software is installed in :
C:\Program Files\Pro-face
\GP-Pro EX 2.00\

5. Click [Install] to start installing.



i'._% GP-Pro EX 2.00 - InstallShield Wizard

6. Click [Continue] to install
Transfer Tool.

InstallShield Wizard Completed

Complete the installation of GP-Pro EX 2,00, GP-Pro EX 2,00
needs Transfer Feature to work. Click Continue bo install
Transfer Feature,

Some program files might have been updated since you
purchased your copy of GP-Pro EX 2.00.

< Back.

Cancel |

GP-Pro Eg 7. Click [Exit] to finish installing.
SET UP MENU

~) GP-Pro EX

) Transfer Tool

7) Project Converter

—
Too/s Exit )

16



1-3. gtart up !!F-Fm Eg

Start up the program software.

1) Open a GP-Pro EX screen.
Double-click the shortcut icon

2)  GP-Pro EX starts up and the following screen appears.

Profface ;
cr-ProlE.

D P s U Bl
A ] W

Pagss wat

1-4. Create New Project

7 Welcome to GP-Pro EX

erP-Pralz!

Create a new project.

" Dpen existing projact

1) Select [Create new project]. ‘ After starting up, the “Welcome to
GP-Pro EX” dialog box appears with

the main window.

€ Open recert project

1) Select [Create new project] and
click [OK].

=

17



attn boec: Fle =1 Set [Display Unit] in the “New

GP-Prolt T . : :
setes ‘ Project File” dialog box.
LT-32 Series
Model L7220
(TR ——
P— \ 2) Series: LT3000 Series
Screen Size 38inch
A weemanettn | 2) Select LT-32%* Series
Display Colors Black and Whit(8 .
LT3000 Series .
Intemal bemor EME -
Backup Mo 128K8 LT-32** Series Model:  LT-3201A
COM1
CoMz LT-3201A.
Use 1 Ports
o o 3) After setting the above items,
Video Input Nore
Intemal Board STD board 3) Click. Cth [New LOglC].
Back (B) \ New Logic \ New Screen | Cancel \
N e A logic screen (MAIN) as left opens.
O3B ol . as ¥ ¥ oo - M PATA ST
yaimsn LU ® L QARG a9 -] Al" 4 fmEe
=8 § i w reeYiagre 'l. ....-!I!)JISIH&.'-‘J. e
e R RARRERARBARAR . Create a logic program (ladder
5 B program) on this screen.
Ei]

e o LT EIA

* You can also start a new project by opening with the “Project” — “New” menu or

clicking [ .

18
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o
J“o efineSearch | s gu
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% Work Space — fromses 7 (1B &
| 1 |
o\% . = o001 [Untiled) = g\v}
.,‘% < SyStem Settlng |53 Window Screens ‘?U
H . Address | S Tr— : H
o : Fini 2 S
c- Common Settings & W United : |
® - Screen List Foian »
] " Untitled|
a:% . Search HAN - (omed ; L,H
210 3
b ete. : |
© B Fhme) s e °l
% 70 : 5
} B iﬂ' o (Unkied) A } }
.,‘?, System s |5 Addiess | B Common B SereenLiJJ| - g\n\
c\% E H L1324 | 540, 57 gu
| I
A o
5}5 c}‘
% 5
" << State Bar >> |
it . q
A [ | [System Settings] A
| E Ji Displays the System Settings window and in the editing area the J
| previously selected settings. |
% 5
| J}
; _J | [Edit] [
% i . . . So
; Displays the preview screen where you can draw graphics and I
"f’ define common settings. }\
i 5
| u
® s [Preview] &
| . . . |
i Ltl Displays the preview screen where you can check the display state &
| . . |
2 of screens. You can copy previews to the clipboard or save them as ‘1
a:r;, JPEG files. HH
A o
: ‘ i
I |' E. [Transfer Project] El
| I
I - Launches the Transfer Tool. d
1 |
i° : A
| | [Monitor] J
jﬂ When the display unit is connected to the PC, you can view the DU
| operation and state of the logic program on the display unit from [
| the PC. Il
Y So
| u
I ]
) %
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2-1. Variable

2-1-1 What is a variable?

A variable is a “data holder” and equivalent to PLC’s device address. It stores a bit data
or word (numeric) data.

In conventional PLCs,

addresses are given specific names by each PLC manufacturer.

areas used to store data are called device addresses and these

External I/O Internal Relay Timer Data Register
Mitsubishi Elec. X001 M100 T200 D00001
OMRON Elec. 0.01 100.01 TIM200 DMO0001

With GP-Pro EX, you can assign arbitrary names to these device addresses and use them
as variables in the logic program.

External I/0 Internal Relay Timer Data Register
GP-Pro EX Switch_1 Start_Timer Runtime Spinning_Times
Motor_Run | Trigger_Condition | Trafic_Detection_Timer | Heater_Temperature

Comparing GP-Pro EX to a conventional PLC...

X1 X2 T200 Switch 1 Malfunction  Runtime.Q Command
| | | ( y1 | /ll/l/ /ll/J/ O
_l [ [ [ _{ | | |
Y1 Command Runtime
K50 TOM
T200 —{
_| | _( ] N Q
100 |PT ET|20

ﬁg”—— T e e e e e L e e e e e e e e . . e e e e e e 7—0?5‘
I \
ff You can see the performance contents of the ladder program T{
() : : ] 8o
I i ! I
I Tips at a glance by using variables ]
l l
Il Il
H% For the ladders of the PLCs, it is common to add a comment, such as I/O part name, °H
5 on the device address. With GP-Pro EX, since the comment can be a variable name, Pl
U% you can save your time to check addresses and their comments. This is useful for H
| development or maintenance. ]
;J
Lop o9 o9 o9 o9 o9 o9 o9 o9 o9 o0 o o9 o0 o9 o9 o0 o9 o9 _of o o9 o9 _of o o9 __of o9 o o9 __of %
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2-1-2. How to set variables

To set variables in GP-Pro EX, open “ Symbol Variable” in the “Common Settings”

window.

Common Settings

x| B

<

v Common

g Alarm

b Sampling

P Recipe

» Security

Time Schedule

f) Sound

B Text Table

@) Global D-Geript

g Extended Script

(9] Backlight Color Settings

¥ Image Registation
Text Registration
Mark Fegistration
Keypad Registration
Movie

L= Sumbol Yariable

4 b x

Ltility

Aray | Count | Address Retentive | Comment

2) 3)

/{) Variable Name

number.

\discriminated.

There are some restrictions as follows.

* The maximum number character is 32 in single-byte.
* You cannot use symbols other than
* You cannot use TAB or DEL.

* You cannot use a name starting with a single-byte

* You cannot use a single-byte space.
* You cannot leave the name blank.
* Double-byte characters and single-byte characters are

~

“ (underbar)”.

J

rf) Variable Type

(Mam Variables)

-

Bit Variable: Bit address. Variable with a value of either on or off.

Integer Variable: Word Address (Double-word). Signed variable with a 32-bit
length that has integer values of from -2147483648 to 2147483647.

Real Variable: Word Address (Float). Variable with a 64-bit length that has a
floating point value of from +2.225e-308 to #1.79e+308 and 0.

Timer Variable: Timer Address.
Counter Variable: Counter Address.

~

» See page 59.
» See page 59.

J

3) Retentive

If you check in Retentive, data are retained when the unit is shut down.

23



2-2. Allocate I/0 (I/O Settings)

Allocate variables used in the logic program to input/output terminals.

Screen List . .
; = ” | N 1) In the “Screen List” window, double-
creens of Type Al A
SeachMotod [T = click STD, the I/O screen.
Fiefine Search
- 2) Allocate variables to each terminal.
é} Base Soreens e

-] - o001 (Uniiled)

‘é} window Screens
‘é} Logic Scieens
Finim
_T'Eﬂu INIT [Uniitled)

[~ MAIN

*-Tt'qo MAIN (Uintitled)

&3 1/0
170 1) Double-click.
i) iﬂ'wm STD [Untitled) A’/t ) oublerclic

R

170
o ?_I:I el =Y [Unitied] B
L/EEES "

E Spstem 5 \ﬁ Address | @ Comman ! Screen LI

MalN(Uniled) B9 &5 STDUntitled) 4| —
o

STD Diriver [1D:#1

Mame “ariable |EC Address
= ﬂ Standard Input
® 0
@ n
@2
@ 13
@ 4
@ 5 S 12-Point DC Input
@&
@7
@B
@ 19
@ 1o
@ 1M J
=] EI Standard Output
@ oo
@& m
g gg 6-Point Transistor Output
@ 04
@ o5

LT-3201A loads 12-point DC input and 6-point transistor output.
10 through I11 in Standard Input are inputs, and QO through Q5 in Standard
Output are outputs.

Allocate variable names to each terminal.
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E.g.) Set I/O of the following circuit (External Input: 6 points, External Output: 4 points).

LT-3201A LT-3201A
24y oy 2V OV
(i Lra201A (1#UT) | | Lrsaena (oUTPUT) [
A BO1 IND |Run_PB Run_Lamp ouT 0 |Boa - }—q
0 | &—8 AD1 IN1 |Stop PB Stop_Lamp ouT 1 A0S 4%
3 BO2 | N 2 |Proximity_Sensor_1 Start_Motor ouT 2 |B10 O
1 A02 | IN 3 | Proximity_Sensor 2 Error_Output ouT 8 |A10 O
?_, BO3 | 1IN 4 | Photoelectronic_Sensor_1 outT 4 |B11
ﬂ— A3 IN § | Photoelectronic_Sensor_2 ouT & |Ar1
~ ~ o~

* The above circuit diagram is assumed to be used with the LT-3201A.

o

STD Driver [10:#1

RE Y arigble

=l Standard In
@i Fun_PFB -
0 il ~—__—
@12
@13
@ 14
@15
@5
@7
@12
@19

|EC &ddress

@ 1o
@

#* Gonfirm Symbol Registration | %

Sawing Symbol Y ariable:
-Run_FE .. Bit Variable
Cottite?

Noly) |

2) The

1) Double-click the right of I/O (terminal)
on the /O setting window and enter

“Run_PB”.

left appears. Select [Yes].

dialog box indicating “Saving
Variable:.Run_PB ... Bit Variable Continue?”

Symbol/
as

* Variables on the logic program and in the variable list can be dragged and

dropped.

» See page 44. Registering Variables

P o
STD Driver [ID:#1
M ame Y arigble |EC &ddress
= ﬂ Standard Input
@0 Run_PB [Z1x.1.0.0)
@n
@12

“061X1.0.0”displayed on the right side of

Io

“Run_PB”

indicates the location

where the variable is allocated.

» See the next page.
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AN [Untited) STD(Untitled) |

3) Set the rest of the inputs and outputs in

u

an;jn% e T T T T T e e ey e T e T T T T %

=8

s gy og——
§ o8

T T T T N N = = ===

K
[Copop—og o9 op op o909 of _of _o9__of 0P _of _oP _of _of o9 o _of _of _oP _of o9 o9 __of ol o9 _of _of %

Tips

LR
. the same way.
STD Driver [1D:#1
M ame Wariable IEC Address
Bl Standard Input
@0 RunFE [2h41.0.0)
@11 StopPE [541.0.1)
&1z Praximity_Sensor_1 [%1<1.0.2)
@12 Prawimity_Sensor_2 [%1<1.03]
@14 Phatoelectranic_Sensor_1 [%1<1.0.4]
@5 Phatoelectranic_Sensor_2 [%1<1.08]
®E
®7
[ B
[ B
@ 1o
@ 1m
3 Standard Dutput
@ 00 PRun_Lamp [2Ex.1.1.00
® 01 Stop_Lamp [2@1.1.1]
& 02 Start_Moter [%0%.1.1.2]
& 03 Emor_Output [%0%.1.1.3]
B 04
B 05
mamuriied) E3IER sT0WUnied EY £ Symbol E| Since inputs and outputs are registered
Edit Symbel Variables as variables, you can check them in the
Name 7 Tope Aray list of Symbol Variables.
1 iEmor_Output [ Bit " ariable -I . . . .
2 | Photoelectronic_Sensor_1 Bit % aniable O To view the Varlables n the hSt’
3 | Photoelectronic_Sensor_2 Bit % ariable O double'click “Symbol Variables” in the
4 | Prosimity_Sensor_1 Bit % aniable O « . y .
5 | Prosimity_Sensor_2 Bit W ariable 0 Common Settings” window.
& | Fun_Lamp Bit % zriable O . .
- »
= Fun 7B BV bl 0 See page 28. Symbol Variable Settings
8 | Start_Mater Bit Yariable O
3 | Stop_Lamp Bit Yariable O
10 | Stop_PB Bit Variable O

Identifying I/O address (location of terminal where I/O is allocated)

%AB1.C.D

The underlined “%” and “1” are fixed.

A -+ - Stores a following ID symbol for the input or output terminal.

I/0O Terminal ID Symbol
Input Terminal 1
Output Terminal Q

.g.) %QX1.3.4

B ¢ -+ Stores “X” for a bit terminal, “W” for a word terminal.
C ++* Stores the S-No. of the EX module.
D « -+ Stores the terminal number of each unit.

The variable is allocated to the fifth terminal of the S-No.3 unit as an
output bit.

26
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2-3. Before Programming

2-3-1. Symbol Variable Settings

Variables used in GP-Pro EX are all registered in the Symbol Variable Settings.

The registered variables can be referred as addresses of parts such as switches or data
displays on the screen editor.

» See page 33 for the details of setting procedures.

Variables can be referred
as parts addresses on the
screen editor.

Register variables in Symbol
Variables Settings.

= |51
= =y
1 v srant e o
i %) ¥ [vam - rPavEaeT o
A¥-oOmRFed 08t A s vO0COr BN
digwDeNes Ml ET /P

a1 1 Lams) diV2OoNEE0ODENUONETOD@Inm
4 | ] = w2 B [-18 [ [T . |

L, MalNUntitled) ERIEE STO(Uniited) £ Symbol |
af-mamen) - Edit Symbol Yariables
an
M 7 Type
/éEnor_Dutpul fi e — i
2 | Photoelectronic_Sensar_1 Bit Variable [ "_" ﬂ - - @&
3 |Photoelectranic_Sensor_2 Bit  ariable ] Bins é ?:iJ ?-J
4 | Proximity_Sensar_1 Bit ariable (] P e
5 | Provimity_Sensor_2 EBit Yariable O ? .
& Rur_Lamp Bit Yariable O i
7 |Rur_PE EBit Variable O
8 | Start_Moter Bit Variable O
3 | Stop_Lamp Eit Yariable O ™
Stop_FB Bit Yariable
i

List of Variables

Open the “Edit Symbol Variable” window in the “Common Settings” window or
with the “Common Settings” — “Symbol Variable” menu.

[Common Settings] Window Menu Bar
Projecs (B} Edit (B} Wiew 3 =
¥ Common -
& Alam EJ Lt
¥ Sampling ' gd Sampling D0
» Recipe | ipas
b Secuiy { Peciz '
Time Schedule | Security 109 »
@) Sound OI’ | =
By Tewt Tatle 1By Time Schedule &)
@) Glabal DSeript @ Sound 00
@8 Extended Seiipt -
[55] Backlight Color Settings | By Te Tabk &)
Image Registration Glohel D-Sori @}
Text Registraion @ -
Mark Registration | £8 Exierded Script (B
Keypad Registration
B Changn Rarklicht Gl 8
¥ Imcse Fesisiralon O
Bl Tt Posiatration I
% Mk Recxiraton ()
B fevpad Resictration K
EJ Wovie @}
Symbol Varishle (4}
G Systern s |BF Addiess [ Common Soreen Li | —_—

» See page 35 for details of setting procedures.
28



2-3-2. Start with Creating Logic Program

Contacts and coils on the logic program can be operated or displayed by switches or
lamps on screens. It is more efficient to create the logic program first.

Logic Screen Base Screen

[E wainiivena B 1 - a
You can place switches or
lamps on the screen by
s dragging and  dropping
contacts or coils on the logic

]

o, o, o, o, o, % oo

o,

o,

@

@

@

@

o, o
%P

o %%

Iy
&

@

program. g
]
Register and refer Refer only ] = .
Symbol Variables 6 :
malNUntited) EJIBE STDUnitled) # Symbol |
Edit SymbelVerates Parts and tags on the screen are registered
T = in the list of Symbol Variables. The saved
1 o Output ] | ] . . .
2 Photocksnns S T Btvarabie 0 variables can be referred in the list of
3 | Photoelect : 5 2 Bit Variabl O . .
o Puointg Serso 1 Bivarabie o Symbol Variables. You can also register
g Proimity_Sensor_2 Bit Variable O .
& Aun Lamp BitVarise 0 variables newly on the base screen.
7 |Rur_PB Bit ariable: O
8 | Start_Mater Bit ariable O » See belOW.
9 |Step_Lamp Bit Varisble O
10 | Stop_PB Bit Variable O
R s e T T B e e
i
s . . .
H" ReferenceZ You can register variables on the screen editor!
;L
| If the following message appears when placing a part on a base screen, the
1A ’
I variable has not been registered.
ﬂ" By clicking [Register as Variablel, you can create and register the variable
® on the base screen.
s
ﬁo & Gonfirm Symbol Registration
s
Ho \:‘:/ Register Symbal “farables using one of the following methods.
“’F’ Save as Symbol
| - Run_Motor . Bit Address
\D\c Save as Variable
\L - Run_Motor ... Bit Yariable
I
i CFlegister =2 S fm Cancel |
“ﬂ N e’
I
g If the variable has been registered, you can select it from the pull-down
|
10‘% menu .
‘ 3
a Tips
| Pt 10 S Faskha
Uﬂ R0 = el e | Srstch Commman | Lawe Fostoe | Cokr | Labed |
H" Commert % SwichFaahan = @ - oo
\ - St ™ c
H estch Change Grech Sreich
efatercied
| o E.g) Select a saved bit
ﬂ" Pt variable.
;L
‘o‘o Add
UL} _'-'vwanl#ad__ ]
| heotn | o

o
O o9 9 o9 09 o9 o9 o o9 8 8 o9 o9 o9 o o8 o9 8 oo o9 o9 o9 o8 o3 o9 o9 oo o3 oo o
Lo 0§ 08— o§ 0§ ofofof o8 of oS —of of _of _of _of _of o8 __of o of oS __of__of of oS —o9—%]
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3-1 Automatic Hold Circuit
3-2 Counter

3-3 Advanced Programming

31

m




3-1. Automatic Hold Circuit

In this section, create an automatic hold circuit. A series of flow, creating
a logic program, creating variables, setting I/O, creating a screen, and
checking performance, is introduced.

1) When you turn on the external switch (IN1), both of the external lamp (OUT1) and
the lamp on the screen light up.

2) Even if you turn off the external switch (IN1), the lamps do not turn off because
automatic hold is active.

3) When touch the lamp off switch on the screen is touched, the lamps turn off.

Screen Sample

1 OTTT1
& @ Exercise in
Lamp Off this section.
1/0 Panel | I

Logic Program Sample

MAIN([Untitled) | sToUntited) B4l & symbo EdI qpx

MAIN START

Swmitch_1 Lamp_Off Lamp_1

2} g
ar
Lamp_1

3 |-MAIN END
a3
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3-1-1. Create Logic Program

How to insert a contact and a coil, how to create an OR circuit, and “variables”
are explained in this section.

' ¢ [ E el %‘i 18 AWAEEE 1) Open the logic screen (MAIN) in
TaHrwn o PY

the “Screen List” window. Select

& Bace NUnmes—Ed & MAIN(Untitled ) s ]
“MAIN START” and right-click it
1) Select “Insert to select “Insert Rung”
(01) MAIN START Rung” or click ) ' g .
(Or click B D)
2 A END
) /
Ihsert Rung (B} Girl+R
Thzert Label L Cirl+L
.Ep.lza.gg. 'Em'@'g_aabc'amﬁ_ﬁ

2) A rung is inserted.

Hoatlunwo?om™E Click NO (Normally Open Contact)

B Base 1[Untited) MAIN[Untitled) |
1k .
1 MaIN START
I
2) Click 1k
1 -MAIN START 3) An NO is inserted.
3) Enter Enter a variable name.
“Switch_1”. (Enter “Switch_17.)

4) When a message box as left

S aving SymbolVariable: appears, click [Yes] to register

\__.() - Switch_1 ... Bit Yariable the variable.
Contitue?
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HrTalituo]pe®®

B Base 1Untited) S MAINUntitled) B3| # Syrbol B

| e sTart | 6) Click.
i)

j—y

Suitch_1
L

2_||

i

|-MAIN END

o

€Y

5) Click.

FlTaHtaoF TP
g Base 1[Uniied m z BLATHIU i) E P ok E 10 x
1 |-Ham sTART
)]
| s T =l
& ' '
.ﬁrf HAREE 1 7) Enter “Lamp_17.
#* Confirm Symbol Reeistration | 0
<P Saving Symbol/Y anable:
\T/ -Lamp_1 ... Bit Variable
Cantinue?
Mo [M)
TTE®
A MAIN [Untitled) |P Symbal B4 qpx

Switch_1 Lamp_1
I

2
a)
3 |-MAIN END

@
8) Click.

34

5) Click Rung 2.

6) Click OUT (Output Coil) & .

7) A coil is inserted.
Enter “Lamp_1" for its variable
it as a

name and register

variable.

8) Click Rung 2 between “Switch_1"
and “Lamp_1".

9) The rung is inverted blue.
Click NC
Contact) 4 .

(Normally Close



an;ju% R TR T AT AT AT AT T T AT T AT T AT R T T T AT AT A —— A —— A, é’aﬂ
o
°

o

L3

%2,
8
%

Registering variables in the list of Symbol Variables in advance

S
o

o=
o

3 Tips &
n, J%
| Open the “Symbol Variables” settings window. |
I [ » See page 28 "H
L | B, bag 4
Il > Fecipe I
LL Security 113 . bi : uU
H" = 1) In the “Common Settings” window, double- OH
L By Test Table . . d
4 ® St click [Symbol Variables]. &
U él{ Backlight ED\DTSEI[I"QS ”
° Image Registiation °
| } Tex?ﬂeg\?lratinn } |
‘ o Mark Registration 9 |
Il Keypad Registration i
I Movie I
n, ]
I T~ ]
i | 1) Double-Click. &
[! )|
[ l
Hn B Systern 5 | Addiess B Common SereenLi | DH
I° o
I} )|
H° B Base 1[Urtited) MAIN[Urtitled) # symbol | b x DH
H Edit Symbal Variables Lty H
H° Mame | Tupe Arap | Count Address Fetentive | Comment g‘u‘
L 1 Switch_1 Bit Variable O o
[ - [ N N R N [
I 4) 1
I I
[! )|
| The “Edit Symbol Variable” window opens. |
I’ I
I} )|
H" 2) Enter a variable name in Name. OH
% E.g.) Switch_1 &
[! )|
° So
I I
He, 3) Select its variable type. H
A E.g.) Bit Variable o
I I
[! )|
[ 4)  Check “Retentive”. |
I’ ‘I
L, . . J
H" » See page 23 for the details of each setting. OH
£ 5
I I
IL o
| _ _ You can check the created variables in the |
‘d‘% " Device Address ™ Spmbol Variable “Add " A d é“o‘
ress” window.
L, . . . J
H e [Brvaig®_ > =l Variables created on the logic program or in the H
% = I/O settings are also added in the lists of &
\ . |
4 /[ Type Addiess | Status Symbol Variables and “Addresses” s
[ Eit Variable q t ticall |
g Biit Y ariahle L automatically. %
Il Photoelectronic_Senzor_1  Bit Y ariable | J
IR e s | Check “Symbol Variable’ in the “Address” |
HD Proximity_Senzor_2 Bit Wariable | WindOW and SpeCify Type and Attrlbute DH
‘n‘% Run_Lamp Bit Variable o] 3‘"‘
I Fun_PBE Bit W ariable | I
“’F’ Start_Mater Bit Yariable ¥ ‘?ﬁ
LL Stop_Lamp Bit Variable e} (,U
s Stap_FB Eit Variable I °l
13 Switch_1 Bit Variable L P
H u
o8 %
L%";:%’::%’::%’::“é’::“é’::“é’::“é’::“é’::“é’::“é’::%’::%’::%’::“3::“3::%’::“5’::%’::"é’::%“::“é’::“é’::°é’::°§::°§::°é’::°§::°§::°§::%°J
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BT Qi i o F 5 R .
B Base 1{Untted) MAIN(Untitled) |P Symbol EA| qbx 10) Enter the variable name.
When a message box appears,
o TR { 10) Enter “Lamp_Off”. click [Yes] to register the
variable.
Suitch_1 - Lamp_1
2 F—p—
4]
3 MAIN END
5]
EH T =m0 ¢
B Ease iUntited) MAIM [Untitled] |P symbol B4 qpx 11) Drag the mouse from the left of
the Normally Open Contact and
o[ ETART release it on the left of the
Normally Close Contact when
, —:S—WTEFJ QL“"?'}—IO” L%J_ the mouse pointer turns into an
ar !
i I <— 11) Drag. arrow.
[£:4] et
Switch 1
. '
/(_M‘QIN ENB \
From this point telet To this point
An OR circuit is inserted with the Normally
Open Contact put between the branching
points.
BT a0 P T e

12) Click the bottom of the branched

B Base 1(Untitled Y MAIN[Untitled) |P syrbol Al

[

2
4}

a1

L MAIN START 13) Click.

Switch_1 Lamp_Cft

'

L MAIN END 12) Click.

4 b X
rung.
13) Click the Normally Open
Lag—‘_ Contact 1k
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AOoitto 7T V¥ 14) Enter the variable name.

B Ease 1[Uniitled) MAIM[U ntitled) |P symbol B
You can enter the variable name
A Click the variable not only by entering directly
name of “Lamp_1". from the keypad, but also by
| Seieht  temedd dragging and dropping the
w variable name, Lamp_1, that
14) Drag the variable already exists on the logic
name to where you
3 |-mam enp want to enter the program.
fa variable name.

BT o ¢ 5

B Base 1(Untited) MAIN[Untitled) \ £ syrbol B4 b %
1 -MAIN START
o
Switch_1 Lamp_Off Lamp_1
2 1| ]
- Automatic Hold Circuit
is created completely.
3 |-MAIN END
13
R B I e T I e e
* &
\ \
& Reference! ‘1
x il

To drag and drop the variable name, select the variable
name only. Lamp_1 Lamp_]

If you select it with the instruction, you cannot drag it.

O 95—
o

o,
5

g g e
o o o oo

o

e

u
*

o

S

[Cop-—og——op

F&tjc% =
%

° Memory Size of Variable

— =3 o o B e R e e e e e e e e e e e e

5

—a—

7ips The amount of memory available to the LT for variables is limited to
32KB. Refer to the following table to find the amount of memory used by °

5

}“E’ each variable. uL
L Variable Type Memory Used (Unit:Byte) J
Il |
H Bit 12 ;
H Bit Array 20 + (No. of elements X 12) i,
ini% Integer 8 i
U: Integer Array 20 + (No. of elements X 8) u;"
HD Real 16 i,
ini% Real Array 20 + (No. of elements X 16) i
U: Timer 48 °;°
}j Counter 80 i,
\

So

* No. of elements: size of an array » See page 66. Array I
s &
ISP S S St S S S NS S S S S St St Sut S S: St Sut S S St S Sut Syt g

%
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Specify destinations for I/O since the variables that you have created earlier have not

been allocated to 1/0.

Serersof Type Al =l
SeachMethod  [Tile =l
Refine Sesrch [Beach |
Sg%
3 Base Sereens
I
=] oom [Untitled)
53 Window Sereens
53 Logic Sereens
FINIT
—b—\i-:j—f_)- INIT [Untitled]
I MAIN
—»—»i-:j—c)- MAIN [Untitled]
@510
170
[wxax | g1p [Untitled)
.
170
& ?_D oK | p {Uniited)
s

Bl Systerm s |JE Address | B Common Soreen Li

1) In the “Screen List” window, double-click “I/O
(STD)”.

4—4 1) Double-click. ‘

ires (B Logic 1L Saex

Single Screen 00

Tile Hormontally ()
Tile Vertically (8
Swazp Tiles (B2

Morve 1o Other Tile (4

* To work on settings easily, use the “Tile Vertically” feature.

EF sTDUntitled) EA|
R - R G

STD Driver [ID:H1

Mame Wariable

=] B Standard Input
@
@n
@12
@13
@4
@5
@I
@17
@13
@19
@ no
& m

=] B Standard Output
@ o
@ o
@ oz
@ 0
@ 4
@ 0s

IEC Addre

Swaitch_1

Lamp_1

Ak X

2) Drag and Drop
to I1.

MAIN[Untitied) |

AAIM START

[%3%1.1.1)

| Switch_1
} L

d kX

Lamp_Off Lamp_1
| /L

]

I"(I

3) Drag and Drop
to Q1.

Allocate variables to the terminals which actual inputs and outputs are connected to on

the I/0 screen.

Drag and drop variable names from the logic program or the “Edit Symbol Variable”

window to I/O screen.

In this exercise, allocate as followings.

2) “Switch_1” to I1.
3) “Lamp_1" to Q1.
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When you finish allocating variables, I/O addresses location of terminal where I/O is
allocated) show on the logic program and the I/O screen.

» See page 26 for Identifying I/O address

# syt B4 EP sTDWnted) B

& Lol R
XL<1.00
STD Driver [ID:H1 Suitch_1

Marne Wariable |EC &ddress |

= EI Standard Input
@0 Switch_1 [#l=.1.000)
@

% Important! Make a setting to enable 1/0.

4) In the [System Settings] window, click [Display Unit].

Display
gl
=
Tone Proarams
Video/Movie

Font

Peripheral Settings

Peripheral List
Device/FLT

Printer
Input E quipmert Settings
Seript 1/0 Settings

/0 Diver

FIP Server

Hodem

Wideno Modules

"B System s [ Addess | ) Common |3 Sceenl |

Dizplay Unit . .
Series LT3000 Series 5) Click the [Loglc] tab.
Mocel LT-32014

Orientatian Landscape

5) Click.

Digplay Unit

Dizplay Dneration] Mode Neter Area] Extended 5 ettings

6) On the window as left, enable [External
/0] in [Logicl.

System Settings

{* Fixed Scan Time 10 El: g ms
" CPU Scan Percentage 3 B = .
B External 1/0 is enabled by default.
WDT W atchdog Timer] Settings mg ms
»>Extended
Logic

Fun at Start Up
CARUN LAl 6) Select
wtemal /0
{+ Enable " Disable

Minar Errors

& RUN " 5TOP
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§ Important!

Save the Logic Program.

7) Save the created logic program.

7) Click

# GP-Pro EX

Project (F}  Edit (E|

Screen (50 Help (H)

|
JIATY /OO0 r [ EBH

HT@itir o PP PP A0 D0 H@a NN EDT F

[Soreen List x|
Screens of Tupe ‘AII j
SeachMethod [ Tile |
Figfine Search 4
T 2 8%

@ Base Screens

= - oot (Untitled]
E;} Window Screens
@ Logic Screens
[INIT
2= _“-EEG INIT [Untitled)
Frain
“"IZLEFG MAIN (Untitled)
5 140
1/0
7l I?_D wEw | oyp [Untitled]
R
170
B l?_D e | oy [Untitled)
L/EEH]

?ﬁ System § |ﬁ bddress | B Common Secreen Li

IS SSUS

9@E%mzsay-

& [ o
| 58 oo EE|e BEME R & =264 R E|L B
B Base 1 {Uniited) MAIN[Untited) B3| 5T0Untie0) BRI 4%
1 |-Maln START
@)
WT41 01 WK 111
Switch_1 Lamp Off Lamp_1
2 = i O
)
HOX111
Lamp_1
3 |-MaAIN END
k)
LT-32004

4

EEVHUTES

,

4 #3¥1-0

AR (T =

LI Y

This is the end of the setting procedure to create a logic program.

and the file name.

Enter the location to save the file

- Save in: Database (Default)

- File name: test

5| =ho i
=] [0
2 s
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80|

Allocating variables from external I/O to a logic program

%G——o
S

o

Tips

%

I3
S

S—8%——

If you have a certain type or number of the external I/0, you can
register variables, which are registered in the list of variables, on the
I/0O screen first. You can paste them on the logic program afterward.

I é \
& O
I u
Il 170 such as a relay, a sensor, a motor, etc.
I — =
H% I | EX Module
Hg, l (Up to 2 modules can be connected)
| st
% \ /
b
"
He, 5 sTD(Untitled) B4 1) Register variables to the external
i IR B 1/0.
ly .
ﬂ" 5TD Diiver (ID:#1 Double-click Il part of the
ﬂ“ Mame Variable IEC Address terminal to allocate the variable to,
}T o ﬂ;tal'gdard e and enter the variable name.
Uﬂ &N \ For example, if you enter “Sensor_1",
U% g :i the following message appears, and
I . . . .
Hu, @4 1) Enter the variable name is registered in the
Hr:, g :: Sensor_1". list of variables after clicking [OK].
b
ﬂ“ @17
ﬂ% g :g #* Confirm Symbol Registration |0
U% @ 1o 9 S aving SymbolSY ariable:
[ @ \__4:/ - Senzor_1 ... BitVanable
% Continue?
o =
ﬂ“ Mo (]
\D\nn
b
2) Allocate variables to the logic program.

Drag and drop the variable from “ Sensor_1” in the

instruction in the logic program.

I/0 screen to the

—_

-MAIM START

4k

2) Drag and
Drop.

3 -MAIM END
)

BT SR —&%—&%——

Lop o8 o9 o9 o3 o9 __of o9 o3 _of _of o3 o9 o 09 o3 _of _of _of _of _of o9 _of o9 oS o _of o3 %

2 @s/
)

x || &5 STDWntitled) B3|
& Col T ]

STD Diriwer [ID:#1
‘ariable

|EC &ddress
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SR aar SET ST S SaE S S S S e S S S S )
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R 3) Set I/O driver. i
f° | ou
. al Driver .
U% = fect this tab. Select the [Extern ]
H Dwsga{’ LT3000 Series Selec 5 [Add i H
o enes : A |
\D\“ Model . tTna;iUcLDe —— 1] tab and CIIC nﬁ
Uﬂ po— : Add 10 Diiver Bemnve nU
H 140 Driver d le] ule] | nH
[ | Click [Add Module]. ]
‘T, / ‘?ﬁ
1“‘% E=M Driver I , :U
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U’ —ee e | EH
1§ nﬁ
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I B B e e e e e e e e . I I B B e e e e B B S B B
i Qo8 . . . =
. oM Registering Variables d
. B ‘l *
Ho Reference There are three ways to register variables as below. L,U
I . . . . ‘
. 1) Edit Symbol Variable Window 2) Logic Screen 3) I/O Screen 8
H% Variables registered in any way can be referred in the list of Symbol D:"
H Variable or the “Address” setting window. °:o‘
b .
i T T — ] =
I . . Y o B »
H a : ] " - L - e ‘
L R i
[ . A |
° - So
| e ™ i — |
l - = I
I’ - % °
“u - - g“’
I = |
i 7 JJ
Il [ - |
I -... JJ
" °\‘
i ~
Il |
I |
% fen &
Il - & . = ‘
i 5
Il \‘
% *
Il \‘
i s~
| 1
I° &
| s, A
et \‘
I »
| [
e = . *
H = . ) - “"'.:.., - i }
I~ ks : = - L L. [
b oL - i s~
e : ' oy & |
T s = § = = 4
s . »
H 2) Logic Screen 3) I/0 Screen ]
" |
| - . . . 5
ﬂ% You can start programming on any screen/window, since variables on these I
% . S
I screens/windows can be dragged and dropped to each other. |
% S
| It enables you to create a program efficiently! )l
Il |
L . . . . . . . . M
ﬂ% E.g.1: Register required variables in the Edit Symbol Variable window in 1
° . . S
Uo advance and drag and drop them from the window to the logic |
Ho screen or the I/0 screen. i,
I . . ‘
H% E.g.2: Enter variables for I/O on the I/O screen in advance, and drag and :
H drop to the logic screen. » See Page 38. °:°
| . . . ) |
ﬂ% E.g.3: Start with creating the logic program, enter variables on the screen i
ﬂ% and make I/O settings for variables which require to be allocated to 1l
% S
I external /0. |
" l
H% c ¢+ etc. :
H::, * Variables can be also created on the base screen. uﬁ
i%";:“é’::“é’::"é’::“g::“é‘::"g::“é’::“é’::“S::“S::“S::"é’::“é‘::"é‘::‘%’::“é’::"é’::“é’ 0 0 0 0 O 00— ——F. ::%“::"n"j
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3-1-2. Create Screen

Display contacts and coils on the logic as switches and lamps on the screen.

1) In the “Screen List” window,

JA - svO0OrfREM ALY RIS R BRI RS Y S R EL double-click the Base Screen.
(20 inow T WAL=V N S W REQYEF
....... Gl - T . |

To create a new base screen,
click “New Screen” @ on

the tool bar in the

[Screen List] window.

s 1) Double-click.
: : | ﬁ!’:‘creen List 1 x |
(] = © =
[ L Screens of Type |A\I j
Search Method | Title j

Refine Search

o007 [Unititled)

Q ‘windaw Screens

2) Click Lamp 7 on the tool bar.

i GP=Pro EX
Project (E) Edit (B} Wiew

!

oas5BAR s =
dAls sry0COr fERE -0 =-idEE 8 LR
ErTaeve B8 gpafigsneo k@@ me ] SEgw F

Serpen Lint 9% B Dase i Untited BY
Somnctime. [0 <] R Ry i
SpmchMehed  [Toe =
o
Refrw Seavch | :

DEEX A%

5 pave Soomemn

Lg - -

> Window Gereent

5> Loge Seinern

‘ = | Inirt [Unttied]

g l | M [Uritond]

3) Place the lamp on the base screen.

3) Click the point
where the lamp is to
be placed.
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4) Double-click.

fis x|

Parts ID Switch Feature  Lamp Feature | Color | Label |
[5L_oom z

Comment W Lamp Feature

zoExtendsd

6) Select
“State 0”.

Help (H] 0K 0] Cancel

#* Shape Browser @

Parts Palette Standard Parts hd Brawse..
State State 0

.
|LM_PL202_OFF |

Parts Mumber

New Palette  Create Delets

i: Select State Window

‘ State 0 \‘ State 1 \

( Auto >Dpen
7) Click.

Cancel

47

4) Double-click the placed lamp.

5) The “Switch/Lamp” dialog box
appears.

Click Select Shape

6) The “Select State Window” opens.
Select “State 0” and click [Open]
to open the Shape Browser.

Select “LM_PL202 OFF’ and

click [OK].

7) Click [Autol, and the shape of
“State 1”7 is selected automati-
cally.

You can also specify the shapes
from the Shape Browser by
clicking [Open] for both of “State
0” and “State 1”.



# Switch/Lamp

Paits D Switch Featurs  Lamp Fi
[5L_0000 =

Comment

OFF

Select Shaps

| 8 Click.

v Lamp Feature

rrEutended

Photoslectranic_Sensar_1
Pholoslectronic_Sensor_2
Frosimity_Sensor_1
Prosimity_Sensol_2

Help (H)

N\
Q ) conce
10) Click.

Progae! () B4R ) W 1)) Gomeon Settrgs [ Do (0 Parss @) Serwen @ el 09

et o
DoE/3R D@ maif X amaxm -]

JAl- /o000 s [ERN el E- - B-EE-QOF DS edaRNELR
ETauwoc? 7" P dd i@ wbokoasals e

Wose ittt B /-

tovwusi Tye [ =

I

Aok Semch | |
Banx 8%
Y T—
‘- -
Miretint
L)
iratinch
Tiratiey

8) Enter a bit address to light on
the lamp.
Click ¥ on the right of the Bit
Address input field to show the
pull-down menu. The list of
variables registered in the logic

program.
9) Select “Lamp_1".

10) Click [OK]I.

11) The settings for the lamp are
completed.

LTE0A | 617173
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12) Place a switch to turn off the lamp.
Although you can make the switch from the parts icon on the tool bar as well as
the way that you have made the lamp, here in this exercise, drag and drop the

variable, Lamp_Off, on the logic program to the base screen.

& Base 1(Uniiled) B4 qrx MAIN[Untitied) B3| qrx

1 -MAIN START
o
Switch 1 Lamp_Oiff Lamp_1
2 I 171 (O
4}
/ Lamp_1

To drag and drop, select
not only the variable
name but the whole
instruction.

[

| MAIN END
12) Drag and Drop. am

A a A a A A AR A A A A A AR R A A A AR A A A A
& %
I 1
w Important! JJ
I \
1L . . ]
= To make contacts or coils on the logic parts by O x &
| . . |
H:, dragging and dropping them on the base screen, &
% select the whole instruction. JJ
I i ) Lamp_1 Lamp_1 \
I, Selecting only the variable name does not enable - J
H you to drag and drop it. }
| (Please note that this differs from the way to |
&% ) 8o
H allocate variables.) H
3 £
[l |
Il o
g &
[SEPSSIP L S N S S S S N S St St St S S S St Sut St St St Syt St S

. e 1) Select “S1 Lamp_OfF’  “Bit
Switch Placed”.
Switch_1 Lamp_Off
|
a1’
Lamp_1
|
3 -MaIN END
s
a1 Lamp_Off Bit ch Placed |

- Gancel
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14) Double-click.

& Switch/Lamp 9]
Parts ID Switch Feature | Syitch Commen | Lame Feature | Color | Label |
5L_o001 =
Comment ¥ Switch Feature ;-i ,I a 5o
Multi-function List - % < @
Bit Switch word B Q S i oot
o CTEen Pecal elector
BASWICh  Guich  Chanae  Bwich  Swich
Bit Address 22Esended
Larp_of =
Select Shape Bit Action
I HoShape Bit Set S
b
Ciopy and
~— | 15) Select [Bit
Help (H] oK) Cancel
Momentary].
# Switch/Lamp X
Paits ID Swilch Festure | Switch Common  Lamp Feature | Color | Lael |
BL_oom =
i 16) Check on
[ .
»»Extended

Select Shape

Hel (H

Bit Address

0K () Cancel

E

Select Shape

Help (H)

=
Paits ID Swilch Festure | Switch Common  Lamp Feature | folor | Label |
L_oom =
Camment ¥ Lamp Feature

2»Extended

17) Click.

Bit Addles

Cancel
0K.10) Cancel
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14) Double-click the

switch.

placed Dbit

15) The “Switch/Lamp” dialog box
appears.
Select [Bit Momentary] for Bit
Action.
+ Bit Set: The bit turns on.
+ Bit Reset: The bit turns off.
+ Bit Momentary: While the switch
1s touched, the bit is on.
* Bit Invert: Touch the switch and
the bit is alternated (On-Off or
Off-On).

16) Select the “Lamp Feature” tab
and check [Lamp Feature].
Click [Copy from Switch].

17) Click Select Shape

Select “State 0” in the “Select
State  Window”, click
[Openl].

and



#* Shape Browmser

Parts Palstte | Standard Parts | Browse..
State State 0 -

#* Select State Window

Auts Jpen

Parts Number

Mew P4 Cancel

Scresrsof Typs 4l

Refine Search

maex (@

SearchMsthod  [Tite |

Seach|

3 Base Screens
2 |19 Click. junieg

53 Window Scresns

#* Ghange Screen Attribute

Screen Iﬂ g

Title Came D

Background Color Wl -

Pattern | Mone j
Pattern Colar l-—L|

Securty Level

Cancel

18) Select “SW_3D202_OFF” for the
shape of the switch from the
“Shape Browser” and click [OK].

Select [Auto] in the “Select State
Window”.
Another

automatically.

shape 1s selected

Click [OK] to finish the settings
of the switch.

19) To title the base screen that you
have created, select the screen
and click [Change Attributes]

& in the “Screen List” window.

20) The “Change Screen Attribute”
window opens.
Change the screen number,
title, background color, etc.
Enter “Lamp” for the title and
click [Change].

[E Base1(Untitled) | |:> [E Base 1{Lamp) | The title for the base screen is

changed to “Base 1 (Lamp)”.

That is all for programming an automatic hold circuit. Next exercise is transferring

data to the unit.
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3-1-3. Transfer Created Project

Transfer a project file.

1)  Click [Transfer Project] Qﬁ
on the state bar of GP-Pro EX .

Trewct [ 14 3 Vo G DG Fen @ S o

4Nl

Ftra Lamch
DaEx 8%

[T——
! - -

FEEe—

R —

2) When a message box as
left appears, click [Yes].

2) Click.

w To transfer the project file, you need

g, to save it with a file name in
L—;“ advance.

Fabee?
LAl P

™ XAT=N

Iein = = g ]
e I A A = e

LY i

What is Project File?

% Tips

% A project file is a file which contains data of screens and the logic.

% You can transfer it to the LT after combining the created logic and screens and saving it on the
U% PC with a file name. The extension “.prx” is allocated to the end of the file name.




#1 Transfer Tool

File Transfer Seftings Help
w Receive Project
% Compare Project
@ﬂﬁp @ Display Uit Ihformation
udr
hud -

Send Project

@ ; GF Card Gonnection
i
Memary Loader

Praject Infor mation

LB
("] Select Project

Project File Name
[testprz]
Dizplay Unit Mode

Comment

Date
[2007/07/26 14:29]

Designer
[Digital]

Transfer operation pagsword

~

|- LT-3201 A

o

Transfer Information

Device
[UsE]

Transfer Project
[Automatic]

Transfer system
[Automatic]

il Transfer Settines

3) Click [Transfer Settings] in the
“Transfer Tool”.

#1 Transfer Settings

Communication Port Settings

é Important!

%%

*92 Transfer Project

—N———

+ All

== ———

*3 Transfer System

S

* Forced

=N ——

%

compared
downloaded to the GP as necessary.

*1 Communication Port Settings
Select “USB” to transfer the data with a USB transfer cable in this exercise.

overwritten.
* Retain retentive variables

the existing system.

[v Transfer GF Files

Transfer Project

[ Retain retentive variables

T

@ Cancel
——

+ Automatic

Al

Tranzfer System
o+ futomatic

" Forced

Specify “Automatic” in this exercise.

Specify “Automatic” in this exercise.

4) Click.

e ) T T 6g T, T 60 T T TS T T i TS Tt T T T TR T T TR T %

o]

o

%

%

%

So
|
|

* Automatic The project to be transferred is compared with the project on the GP. If they are the ‘ﬂ‘“
same project, only updated or added screen data are sent. P
The whole project to be transferred is sent. The existing project on the GP is OU

i

|
The project data is transferred with current variable values 3"‘"
retained. g‘n‘
If the check box is not selected, data in the variables will be OU
initialized. “H

So
[

So
[

*

* Automatic When sending the project, the system versions of the GP and GP-Pro EX are H
automatically, and the system program, protocol, and the fonts are gﬂ
%
After formatting the GP when sending a project, system programs, protocol H
programs, and fonts are forced to download to the GP. These are downloaded even if H
the GP-Pro EX system version of which you are transferring the data is older than &

|

‘I

%

oo o9 op op op o9 0P ag__of p__of _of o9 of ol 0§ oS o oS o o3 __of _o3__of o9 __of_cS__op _og__%_

4) Click [OK] if the settings are as above.
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Settings  Help

:P @H Send Praject

"' 4:1 Qﬂ Receive Project

Compare Project

Display Unit Information

EE
+ ¢
e

@@ E% GF Gard Gonnection
3 enck
Memory Loadsr
& |~

#1 Transfer Tool [D@
Ti

("] Select Project

Project File Name ~
[testprs =
tDizplay Unit Model : LT-3201 &)

Praject Infor mation

Comment

Date
[2007/07/26 14:29]

Designer
[Digital]

Transfer operation pagsword o

il Transfer Settines

Transfer Information

Device
[UsE]

Transfer Project
[Automatic]

Transfer system
[Automatic]

Cloge

5) In the “Transfer Tool”, click [Send
Project].

When transfer is completed, confirm
that the lamp and the lamp off
switch are displayed on the LT

screen.

3-1-4. Check Performance

Check the performances on page 32 monitoring the logic program.

I e e . e e e S e e
[ 2N T
o (70 5 ol
S Monitor Mode &
| A
Explain . . .
% P You can view the performances of each variable on the logic program after s

oo

o

So

o

oo

So

o

o,

transferring data.

Crlea Tdng bubvetaor, Vst Fomd  Fon BI ancesTatm DS LLIIA

Click [Monitor] on the state bar of
GP-Pro EX .

In the monitor mode, the lines with
signals passing on are displayed in
green. You can run or stop the logic
program by buttons on the menu
bar.

§ Important!

You cannot edit the logic program in
the monitor mode, even though you
can switch bits on and off or change
data. To edit the

program, click [Monitor] again and

value logic

return to the programming mode.

=2

—

P2

o

S
&

5
ISP S SO ST S S, NS, St S St St St St Sy St Nt SUy St St SUir! St S s ::"é’:"n“J
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3-2. Counter

In this section, create a program to display a counter. A counter instruction, a positive
transition instruction, how to display numeric values on the screen, and how to input
numeric value on the keypad are introduced.

(Use the project file that you have created in the previous section and add the program
on it.)

1) Every time the switch (IN2) on the I/O panel turns on, the current value is counted up
1 by 1.

2) When the current value reaches to the preset value, the lamp (OUT2) on the I/O panel

turns on.

3) When the “Clear Count” switch on the screen is touched, the current value is cleared.

Screen Sample

WMz oOUT2
& &
Exercise in
% this section.
I/0 Panel

\ J

Logic Program Sample

B Base 1iLavn) MAIN(Untitled) B E5 =10t BRI 4b %

|-MAIN START
L]

Switch_1 Lamp_Off Lamp_1

| 1
a
Lamp_1

( )
Gounts
Switch 2 CTu Lamp_2
8 1t o
g R
0Py G
Clear Counts Counts.R.
[ S— s O
. o
5 |-MAIN END

@6

Exercise in
this section.
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3-2-1. Create Logic Program

How to use a positive transit instruction, “PT”, and an up counter, “CTU” are introduced.

Open the logic screen, MAIN, in the

“Screen List” window.

o .'.".’a.\'uJJJ'-IJ-r\.C; ‘.!J;li.-llulﬁi -
PRy LI - | B 2 waminticesios B 2
: ol [ (Continue to use the project file,
s “test.prx”, that you have created in
the previous section.)

1) Click the edge of Rung 2 to
invert the whole area of Rung 2.

=

A s R sl 2) Click [Insert Rung] =

/

AATH FUN

1) Click here. ‘

Insert an instruction, Positive Transition,

onto Rung 3, which has been inserted.
5] Ineert Rune (B} GtrkR ©

| %0 Thsert Label (L) G+l @ Bl |
| Load Parts ) \ 3) Click. gl  3) Click the [Logic] menu, and then
} Save Parts (5) AIN(Untitled) EJ[EF’ ST0(Uri=d) B4 [Insert Instruction]
1 Edit Parts (£
Z| 1 |-MAIN START
| e * You can also insert an instruction by
double-clicking the rung to insert it on.
Switch_1 Lamp_Off
= 2 I} | 7l
w " o
Lamp_1
l_
3
a3
4 -MAIN END
14;
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B ease 1(amp) MAIN(Untited) B\ 25 57O BRI ab % . . .
4) Click the icon on the right and
1 |-MAIN START . .
® select “1. Basic Instruction” — “2.
Seny o Lo Pulse Basic” — “1. PT (Positive

; ! d 4) Click. o
LJ Transition”.

3
am)

ae

|-MAIN END

2 Operafion hsfuction
3 Compars: hstruciion
4 Timer Fatuction

Aoaitaoq

%

: 1
“—Ml‘ﬂi} ‘ 6) Cth

5 Counter struction
& Cormvert Fetnuction
1. Furction Ietruction
\ & Fu'W Istiuction
| 5) A PT instruction is inserted.
2 : = Enter “Switch_2” for its variable

| L
(13 | \ name and register it.
{ 5) Enter “Switch_2”. }

6) Click the right of the PT
instruction to invert it blue. Click
CTU (Up Counter) to insert.

ollare) B E MAIN{Uited) BX N

|-Mam sTART

Sentch 1 Lamp Off

o

Switch 2

— 1t

MA END

o= Re ference! —w—a—w—a—u—w—a—w—w—w—w—a—w—w a9 w8 =a7)
& %

& Toalbar Settings 3] J‘

Object Toobar
Edit Instruction Toolbar »
&
You can add frequently used instruction icons on the T s .,L
toolbar with the [View] menu — [Preference] — o rhg 1 ;U
[Toolbar] — [Toolbar Settings]. MaveUp ;U
=




Counts

Smitch 2
3 Tt
a

L&

i

ounts
cTu

=
=
z=

CTU
Q)

CV|

Switch 2
3 L
az

Switch 2
\

=

Lamp 2

asr

Switch 2
f

Counts

cTu

Lamp 2

am

=

GV

4
20

L

l Drag and Drop.

\

Lamp 2

58

7)

(@ ‘ ) 8)

9)

10)

11)

12)

Enter “Counts” for its variable
name and register it.
Click the right of the instruction

and invert the rung blue.

Insert OUT (Output Coil) and
enter “Lamp_2” for its variable

name.

Select anywhere on Rung 3 and
click “Insert Rung” to add

another rung.

Insert an NO (Normally Open
Contact) and an OUT (Output
Coil) on Rung 4.

Enter “Clear_Counts” for the
variable name of the Normally

Open Contact.

Drag and drop the variable
name of “Counts” to the coil,
and the following list appears

on the coil.

j/,x’ Jnks
Lountz. [
Countz. QD
Countz. (1
Countz. P

Countz.R

Double-click “Counts.R”.



%

ey
o 50

so

S 05— 05— s G5 Qs 0o gz gy gi—— o:——
§ S L S So—— 8§ S o

8o

— =

ey

— e
o oo oo oo b

— ey —
o oo oo o

Sy oy 05—
o o oo o

B Base f(Lamp) MAIN(Untited) B| 85 70N ER

-MAIN START

Switch_1 Lamp_Off

B

Lamp_1

{7t
)

o

Counts

The program is

completed.

Sunitch 2 [s3]1] Lamp 2
st a
a3 R
0[P G|
Clear Caounts Counts. R,
s |
20y
5 |-MAIN END
(26)
’Fxn*Fng*fﬂnflfnn*7nu77nn*fon*fun*fun*fnu*fun*fun*fﬂn*fﬂn*fﬂu*fﬂn*fnn*fﬂc**no*fcnffc0770077097*037*05770077097*037*05770 7—0?0
% . \
QBwari Useful usage of timers and counters ®
N |
So
' . . . . . . ‘
EXplain Timer and counter variables are consisted of the combination of multiple q:,‘
bits and of integer variables respectively. By allocating an extension JJ
after the variable name, each instruction can have the function as below. DU
[
|
So
Variable Name Timer Function Variable Name Timer Function |
TON \Variable Name.PT [Preset Time cTu \Variable Name.PV |Preset Value T‘
—{IN Q— [Variable Name.ET |[Elapsed Time —°6 9= \ariable Name.CV [Current Value "f‘
PT ET Variable Name.Q [Output Bit R Variable Name.Q [Output Bit ":o
PV_CV Variable Name R [Reset Bit a:g‘
A
[
|
E.g. “f‘
»
. . . |
These variables with an extension can be 1 Lmam sTarT K,:j
dragged and dropped on the logic as well o) |
as other variables. |
&
|
For example, this feature enables to ; Switch ] 2-0';' . Il
. . —| e —
make an output bit of the timer a contact 4, ' oler BT T‘
on another rung, or to operate the "r‘
current value of the counter on another o - "lo‘
QLTEr |
rung.... CTD 5t 3
: -3
So
Gy R ]
Py G w
»
[
N Alarm T‘
4 @ 0 =
(14) | Gounter 10851 ]
[
|
52 T\
5 |-MAIN END T‘
213 é"o
|

)

5

ISR S N S SRS N S S, St S St St St St St St St S S S’ S S: S S 3
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Allocate variables to external 1/0.

Allocate “Switch_2” and “Lamp_2” to “I2” and “Q2” respectively in the way described
previously.
» See page 38.

£ sTD(Uniitled) B abx MAIN(Untitled) B3| b x
@ & Cel Q]
STD Diiver (I0:#1 1 [-MAIN START
Mame Wariable IEC Address o
= ﬂ Standard [nput
@0 D10 HOM111
@01 Switch 1 (%121.0.1) Switch_1 Lamp_Off Lamp_1
@ 12 Swich 2 V\[ZIXJ.DE] (2) | | 1]
1
g :i W11
@5 Drag and drop Larl'nplj
@5 to I2. 10
@7 ~
@ 12 \ w102 Counts AR
[ JE] Camitch 2D CTU Tamp 2 D
@ 1o 3 TT
@ 11 D 44 | ——R
= [ Standard Output tora% and crop | _— 0lpy ow
@ oo :
@ 01 Lamp i (2021117
g g; = [x.1.1.2] Clear Counts Countz.R,
4 ] | : }
@ 0 20 o
@ o5 5 |-mam enD
26)
% Important/
This is the end of this exercising in logic programming.
Be sure to save the project data. | } |
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3-2-2. Create Screen

Create a screen with Data Display on it.

P

O3B MR s # 3 [im
diAlr /O 0COr IBRM S ¢ E B
gl 9 ~Bduda s ege )

[ < [=greeyr—y ., |

EE-A LR DRESP e d RE L

Open the base screen in the “Screen

- List” window.

The “Base 1 (Lamp)” screen that you

have created appears.

A4 X

MAIN(Untitied) B4

—MAIN START

Switch_1
I L

Lamp_Off

40X

Lamp1

|
\:{mpj
l_

b Placed |

I

Switch 2

—t——

i]

Clear Counts
|

Counts. R

Lamp 2

5 -MAIN END

1) Drag and drop the NO (Normally Open Contact) symbol for “Clear_Counts” on

the logic program to the base screen as above and select “Bit Switch Placed”.

» See page 49 Important.
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# Swmitch/Lamp X

—| Double-click the placed switch and

EE”;g;z Swilch Faature | Switch Common | Lacn Esstie | Cole |1 b
_ = « . 9 . .
Bz I SrichFasiee 2) Clear_Counts EJ — the “Switch/Lamp” window will
Multi-unction List - @
Bit Switch [ & = Open
BitSwich | Wod  Screen  Special  Selector .
Swich  Chance  Swich  Swich
2>Entended

it e
CIg

Normal

S e

Set as below 1n this exercise.
2) Bit Address: Clear_Counts
3) Bit Action: Bit Momentary

Bit Momentary -

A[ 3) Select “Bit Momentary”. J

Copy and Add
Help (H) ( Uklgm Cancel

I~ NoShape

4) Click [OK] and place the switch
on the right bottom of the screen.

JA|ls 00O | ERE =y H=-0EE 8 HF- O
ARG Do % ®a B & ”_, Next, place a part to enter the

EFaatwogopEe

e B tose 1100 preset value on the screen.
Saamch Method Tite ] i
MefeSesch | Il -
DoRX 28 -

57 Bare Sercens

i
g E 001 el

153 Windim Scovens

[
-] [ ) | T [Urilad]

] [ | MAIN Ilndiiedd]

5) Click Data Display on the parts

toolbar and place it on the screen.

@ Data Displa; . .
sl . Double-click the data display and
Patts ID Basic | Display | Alarm/Color | Frocessin | Dsta Eniry |
oD_ooo = gl . .
— e - open the “Data Display” window.
— & Y b T
Nymenc Text Display Date/Time Statistical Show Limit
(B Dfilew Dby Wl

e i ekt 6) On the Basic tab, enter

seeachope | fff | PTEIORE R 7) Check. “Counts.PV” for Monitor Word
M (BT DetaTy [18ERDee =] I Sgnes I Address.

7)  Check [Allow Input].

»rExtended

6) Enter “Counts_PV”. }

Help (H) Cancel
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8) Click.

#* Data Display

Parts ID I i| &b Color | Processing | Data Enire |
oo = »>Entended
Corment Fort
Font Type Standard Fort ] Size B 16 Foek v
Tewdtibutz  [Nomal -
Tl Displsy Digis Discitnsl Places
g ] 8 ¥ JFed Posiion g =g
DTy
Select Shape ==
I Mo Shaps = 9) Set “3”
¥ Zer Suppress
¥ Zern Display
[ 123

I~ 7-sagment Display

10) Click.

Cane

Help (H]

N

2 = X 100 .

219 (@) 2 =[al

% Em T P

#° Data Display Ed
Parts ID {Basic | Display | Alam/Color | Processing |
DOD_0001 3: Display Data
Carmment @ A,
Humeric Doe/Mme  Statistioal Show Linit
Display TEADEERY G, Deieiticeky G
»>Extended

Moritor Word Address
w 2 I~ Allow Input

[~ Specily Tnput/Display Range

Select Shape

I NoShape
DataType [1BBiDec  w| [ Sign+t [

{ 12) Enter “Counts.CV”. J

Help (H) Cancel
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8) Click the “Display” tab to set the
display type.

9) Total Display Digits : 3
Decimal Places: 0
Font Size: 8 X 16 pixels

10) Click [OK] after making settings
as above.

Create another data display.

11) Click [Data Display] on the
toolbar and place another data
display under the data display

that you have placed earlier.

Double-click it to open the Data

Display window.

12) Enter “Counts.CV” for Monitor
Word Address on the “Basic” tab.



@ Data Display

Farts ID & E0Epla] aghmCoker | Processing |
B0_aoot =
Comment Font

Fort Type

Total Display Digits
g =1 g ¥ Foed Posiion
DT

Select Shaps

[~ NoShape

¥ Zero Suppress
[ Zero Display

[~ 7-segment Display

13) Click.

Standard Font | Size

»yEwtended

8 1 16 Pinels -
Text Attribute Normal hd

Decimal Places

CR—T"

123

15) Click.

Help (H]

cm\ \
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13) Click the “Display” tab to set the
display type.

14) Total Display Digits : 3
Decimal Places: 0

Font Size: 8 X 16 pixels

15) Click [OK] after making settings

as above.

Two data displays are created on the

base screen.

16) Save (= the screen.



3-2-3. Transfer Created Project

Click [Transfer Project] on the state bar to transfer the project.
» See page 52.

3-2-4. Check Performance

Check the performance after transferring the screens.
» See page 54 Monitor Mode.

) T T T T T T T T T T T T T e e T T T T T T i T ;n?‘
o
o

0=

Displaying Numeric Keypad

%o %%

Check [Allow Input] in the “Data
Display” setting window and place a
data display on the screen, a keypad
will appear when the numeric data
Touch the display is touched during the LT is
on.

®

o, o,
_— s =

o——%

data display.

%

Y
-

* You can change the type of keypad
or the position to display it by

|

\

|

1

[ _

| .

T A keypad appears. setting.

|

|

|

|

\

o PP

Lop

8
IS PN S S S S S S, W S N N S St S S S S Sy’ Sy’ S S S Nt Sy St S 3
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3-3. Advanced Programming

3-3-1. Array

An array is equivalent to consecutive device addresses of a PLC.

On GP-Pro EX, bits and numeric data are stored in the variables. » See page 22.
When a few decades of numeric data are required, for example, it takes a lot of
effort to register all of the integer variables one by one, or is difficult to control the
program memory.
For PLCs, the number of consecutive device addresses are specified starting from
the top address. On the other hand, for GP-Pro EX, the data storage location for
the number set in one variable name is specified and kept on the memory by using

an array.

Please see the below example.

E.g.) A device has 5 switches for input. Create a variable for each switch.

m Without Array used

Edit Symbol % ariables

It takes extra effort to register 5 bit variables.

Also you might make a mistake in registration.

Mame | Type Array Count Address
1 | Switch_1 Bit Yariable O
2 |Switch_2 Bit Yariable O
3 | Switch_3 Bit Y ariable [l
4 | Switch_4 Bit Yariable O
5 G Bit ‘ariable

Edit Symbol % ariables

When an array is used, you can register multiple
bit variables for one registration. It is useful for

M ame
1 Switch_1

| Type
Bit W ariable

T | G Py categorizing multiple sensors, switches, lamps,
& etc. by type.

There are 4 types of arrays as below.

Bit Array
Integer Array
Float Array
Real Array

To specify an element of the array, allocate [number] after

the variable name.
For example, when the array size is 5 and the third element
of the variable “Temperature” is to be specified, the variable

1S

Temperature[Z] T Temperature[2]

Temperature[0]

Temperature[1]

Temperature[3]

Temperature[4]
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3-3-2. Modifier

An integer variable (32-bit) can be divided by adding a modifier after the variable name
and used in the logic program as the followings.

1) 32 bit data for every 1 bit
2) 4 byte data for every 8 bits
3) 2 word data for every 16 bits

1) Data for 1 bit (Modifier .X[n])
An integer variable is divided into 1-bits and handled as 32-bit device address.
Its value is either on or off.

E.g.) Specify the 4th bit of an integer variable, “ABC”. (e.g.)
Bit31 Bit0 ABC. 3]
ase [[TIIT] .. [TWIL ——
A ABC.X[3]

2) Data for 8 bits (Modifier .B[n])
An integer variable is divided into 8-bits and handled as 4-byte device address.
Its value is an unsigned integer from 0 to 256.

E.g.) Specify the 2nd byte of an integer variable, “ABC”.

(e.g.)

NG

ABC 2 —
! A|ABG BL2]
ABC.BI[1] 0

3) Data for 16 bits (Modifier .W[n]
An integer variable is divide into 16-bits and handled as 2-word device address.
Its value is an unsigned integer from 0 to 65535.

E.g.) Specify the Oth word of an integer variable, “ABC”. (e.g.)
MO
ABC :—\ | —
33500 OUT[ABC W]
ABC.W[0] 0

;f?fa%:i%;jo%:j§:j§:j§ TR R S e s o b 6 o G b b 6 G b 96 65 S o6 66 %% G @
L Q,\U 5, Integer Array )
1 |
) - |
U; Reference E.g.) Specify the 3rd bit of the 2nd element of an integer array “ABC”. GU
U% Bit 31 30 43 2 10 gU
1 |
1Y 0 “
H | ABC[1].X[2] Jj
| ’ or ]
I |
; ABC.X[34] 4%‘
L o
I " |
Hu Element gU

&
Lo

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,
Lop o o9 o o9 _of _og _of _of _of o9 o9 09 o o o P _of _of _of _of _of _of 09 _of 09 _of 09 _of %
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4-1. FAQ

m Hardware
[General Specifications]

Q. How constant is the scan time of the logic program?

A. The minimum scan time for the logic program is 10ms to keep the minimum time that is required for the screen
display, touch panel, and communication. If the number of the parts on the screen or the size of the logic
program is increased, the scan time will be longer.

Q. Can I rewrite data while the logic program runs?

>

Yes. It is possible to rewrite data while the logic program runs.

Q. On what occasion, does the lamp on the left bottom of the LT blink in green after
power on?
A.

The state the green lamp is blinking indicates that the logic program is not running. Please check if the logic

program runs or not. The status LED also indicates the run states of the firmware and error status such as
burnout lamp.

Q. How accurate is the internal clock of the LT?

A. The degree of error is 65 seconds per month at normal operating temperatures.

[Memory]

Q. How much capacity of the logic program does the LT have?

A. The logic capacity of the LT is 15000 steps.. The capacity of the program depends on the number of variables or
the number of logic instructions.

Q. How many words of data can I save?

A. Approximately 6000 words for integer variables only. Timers and counters are regarded as variables. Therefore,
if you keep 6000 words with integers only, you cannot use other variables.

Q. Is the data which the LT keeps still saved after changing the logic program?
A

. With GP-Pro EX, you can reload the program with the current value of the retentive variable saved.
1. Open [Transfer Settings] in the [Transfer Tool] window.

2. Check [Retain retentive variables] in [Transfer Project].
3. Click [Send Project] in the [Transfer Tooll.

. How are the counter and timer variable data treated after the LT turns off?

> Q

If you have checked “Retentive” in the variable settings, both the preset values and the current values are kept.
If you have not, the preset values are kept, but the current values are not.

. How long is the backup period when the power of the main unit is off?

> Q

It varies depending on the battery ambient temperature, but it is approximately 100 days with a battery fully
charged and approximately 6 days with a half charged battery. The lifetime of a lithium itself is 10 years when
the battery ambient temperature is 40 °C or less.
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[Timer / Counter]

0.

A.

How many timers or counters can I use on one logic program?

Timers and counters are considered as a variables. They are limited as many as variables. The maximum

number of the timers that you can use is 512 in case that you create timers only. The maximum number of the
counters that you can use is 512 in case that you create counters only.

>

. How can I reset or initialize the counter instruction?

You can reset it by turning on “CounterVariableName.R”.

>

. Can I input High Speed Counter with the L'T?

You can input High Speed Counter with the DIO BuiltOin LT. (100kHz. 50kHz for double phase counter)

[Input / Output]

0.

A.

How do I connect the EX module with the LT3000?

Attach the EX module on the rear side of the LT3000. Please make sure to set it with the latch buttons on the
EX module.

> Q

. How many EX modules can I extend?

Up to two EX modules can be connected to the rear side of the LT 3201A.

>

. Is a DIO connector attached in the package?

It is an attached accessory. Also you can purchase one (DIO Connector CA6-DIOCN4-01).

. The sensor or the lamp that is connected to the LT does not respond. What should I

do?

A. Check the following points.

. Have you set “Enable” for [External I/O] on the [Logic] tab in the Display Unit settings with GP-Pro EX?

. Have you set “RUN” for [Run at Start Up] on the [Logic] tab in the Display Unit settings with GP-Pro EX?
. Have you set “Enable” for [Logic Program] in the Logic Program settings with GP-Pro EX?

. Is the logic program proper? Have you checked it with the Error Check feature?

. Is wiring correct?

. Have you set the I/0 drivers properly with GP-Pro EX?

O O W N
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[Serial Communication]
Q. Can the LT be connected with the PLC?
A. No, it cannot. The GP3000 Series C class can be connected with the PLC instead of the LT.

[Standard]

Q. What standard does the LT conform to?
A. Tt confirms to UL and C-UL (CAN) other than CE Marking.

m Software
[Programming Tool]

Q. How do I create screens or logic programs?
A. Use the screen editor GP-Pro EX (Ver. 2.0 or above).

Q. Is a transfer cable attached in the package?
A. No, it is not. Please purchase one separately. USB screen transfer cable: CA3-USBCB-01

Q. Are the created screen data and the logic program data saved in different files?

A. The created screen data and the logic program data are saved in one file.

[Screen Creation]

Q. How can I set to popup a numeric keypad for entering numeric values.

A. Place a Data Display on the screen. Double-click it to make settings and check [Allow Input] on the [Basic] tab.
Touch the numeric data display, and a pop-up keypad will show automatically.

Q. Is it possible to label switches in Chinese or Korean characters?

A. With GP-Pro EX, it is possible to display most of the characters such as European, Chinese, Taiwanese, and
Korean by adopting Unicode.

Q. Is it possible to paste image data such as pictures on the screen?
A. Ttis possible to paste image data in BMP and JPG format.

Q. Is it possible to display various graphs?

A. Ttis possible to display wide variety of graphs such as bar, circle, statistical, and trend graphs.
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[Logic Program]
Q. What is a variable?

A. Tt can be considered as a container for data. For conventional PLCs, I/O and data memories are called device
addresses , which are treated in the specific way of each manufacture. For the LT, variables are used instead of
these device addresses and you can manage them with arbitrary names.

Q. How can I use data register (e.g. D0100) for the PLC?

Create integer variables with GP-Pro EX. You can create them by entering on the “Edit Symbol Variable”
window, on the logic program directly, or on the I/O screen.

>

Q. Can I delete unused variables?

>

You can delete unused variables by specifying symbol variables to delete on the Edit Symbol Variable window
and clicking [Delete (D) on the shortcut menu which appears by right-clicking.

. How can I create an OR circuit?

> Q

Drag your mouse from the start point (left or right of the instruction) where the circuit is to be branched and
drop it on the end (right or left of the instruction) on the same rung.

Q. How do I backup the created screen and logic program?

>

Both the created screen and logic program are saved in one project file. Please save and manage it in a FD, CD-
ROM, ete.

Q. I want to create many of variables quickly. Is there any method to create them
easily?

A. Use the You can also make arrays if the variables are bit, integer, or real
variables.

[Data Compatibility]
Q. Are data for the LT3000 Series compatible with data for the former LT Series?

A. They are incompatible. The project file created with C-Package (PRW file) can be used on the LT3000 Series.
However, create data for the LT3000 Series with GP-Pro EX (Ver.2.0 or above).

72



Revision History

Revision Date

Ver.

Detail

June, 2007

1.0

Newly issued

73




