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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to property.

/N\DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 2000
All rights reserved. No part of this publication may be reproduced, stored in aretrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the basic functions and operation procedures of the NT-series NT31, NT31C,
NT631, and NT631C Programmable Terminals, their operations when connected to a PC (Programmable
Controller) or other host, and includes the sections described below.

Please read this manual carefully and be sure you understand the information provided before attempting
to install and operate the Programmable Terminal.
Section 1 describes the functions of the PT.

Section 2 gives basic information on the method for connecting to the host and communication methods,
and describes the names and functions of the parts of the PT.

Section 3 how to use the functions provided by the PT.

Section 4 gives an overview of memory link operations and contains explanations centered on commu-
nications between the PT and host when using memory link.

Section 5 presents a collection of simple practical examples that will give you hints on how to make best
use of the functions of the PT.

Section 6 describes the action to take when PT errors occur.

The Appendices provide the specifications, compatibility with screen data of other PT models, NT30/620
emulation mode, PC memory maps, and keycode tables.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.
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Related Manuals:

Related manuals are listed below.

The [ symbol at the end of the catalog number is the revision number.
Connecting and Setting Up the Programmable Terminal

e NT31 and NT31C PT Setup Manual (V062-E1-[)

e NT631 and NT631C PT Setup Manual (V063-E1-[1])

These manuals are used separately for the different models of PT. They describe
connecting the Programmable Terminals to a host and peripheral devices and
settings required for communications and applications.

The functions and actual operating messages for the NT31, NT31C, NT631, and
NT631C PTs are provided in the Reference Manual (V064-E1-[7).

Programmable Terminal Functions and Operation
e NT31/31C/631/631C PT Reference Manual (V064-E1-[], this manual)

This manual is used for any of the following PTs: NT31, NT31C, NT631, and
NT631C. It describes screen configurations, part functions, host control meth-
ods, and other application information.

PT connection and setup procedures are described in the NT31 and NT31C PT
Setup Manual (V062-E1-[]) and the NT631 and NT631C PT Setup Manual
(V063-E1-[1).

Creating and Transferring Screen Data, and Installing the System Program
* NT-series Support Tool for Windows Ver. 4.1 Operation Manual (V061-E1-[1)

The screens displayed on the NT31, NT31C, NT631, and NT631C PTs are
created with the Support Tool and transferred to the PT. This manual describes
how to create and transfer screen data. It also describes how to download a sys-
tem program to a PT using the System Installer.

The NT-series Support Tool for Windows is normally referred to as merely the
Support Tool.

Connecting to Controllers Not Made by OMRON
¢ PC Connection Manual (V042-E1-[7)

The NT31, NT31C, NT631, and NT631C PTs can be connected to controllers in
the following series: Mitsubishi’s A Series and FX Series. This manual describes
the connection and setup methods for these controllers.

The NT-series Support Tool for Windows Version 4.1 is required to connect the
NT31, NT31C, NT631, and NT631C PTs to Mitsubishi controllers.
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SECTION 1
General

This section provides fundamenta information about the functions and features of the PTs, types of connection, communica-
tion methods, etc. Thisinformation will enable you to understand the applications of the PTs.

1-1 RoleandOperationof thePT . ... ... .. . e 2
1-1-1 Operation of aPT at an FA ProductionSite . .......... ..., 2
1-1-2  Operationsof the PT . ... . e e 3
1-2  Functions of the NT3L/NT31C and NT63L/NT631C .......oovviiiiiiiiineennn.. 4
e O s ] =- 4
1-2-2  Comparison between NT31, NT31C, NT631, and NT631C ................. 5
1-2-3  Additional Functionsof theV2Versions. . ... .. 6
1-2-4 ComparisonswithEarlier Models . ......... ... .. i 7
1-2-5  Principa Functions of NT31/NT31C and NT63L/NT631C ................. 10
1-2-6  DISPlaYS . oottt e 12
1-3  System Configuration . . .. ..ot 18
1-3-1 Peripheral DevicesThat CanBeConnected ............... ... ... cu.... 18
1-3-2  Connectingtothe Host . ... ... o i 19
1-4 Communicationswiththe Host . ..... ... ... .. e 21
1-4-1  Direct Connection FUNCLION . . .. .. oot e 21
1-4-2  HOSELINK oo 22
1-4-3  NT LINK .o 22
1-4-4  Functions of the Allocated BitsandWords . ............. ... ... ... ...... 23
1-4-5 Connecting to other Companies PCS . ............ccoiiiiiiiiinnnn. 28
1-5 Communication by UsingMemory Link ......... ... i 29
1-5-1 Memory Link ..o e 29
1-5-2  Comparison between Direct Connection and Memory Link ................. 29
1-5-3 Memory Link Online Transfer Function ................ ... ............ 30
1-6  BefOre Operating ... ..ottt e 31
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Role and Operation of the PT Section 1-1

1-1 Role and Operation of the PT

The NT31, NT31C, NT631, and NT631C are sophisticated display units (Pro-
grammable Terminals) which automatically display information and can also be
used for operations when necessary. The following gives a general description
of the role and operation of the PT for those using a Programmable Terminal
(PT) for the first time.

1-1-1 Operation of a PT at an FA Production Site

Production Line Status The PT displays real-time information about the system and equipment operat-
Monitoring ing status, etc. Its power of expression is enhanced by graphs and other visuals,
making the displays easy to understand.
, 88/02/25
Production Control (3) 141515
Product NT 31 NT31C
Today's target 560 441
Current production 305 275
Number defective 2 8
Number repaired 7 15
% achieved
N3 —— 548 ‘
NTIG- - - 624 | =< -
Directions to Workers on The PT warns of system or equipment failures and prompts the appropriate re-
the Shop Floor medial action.
Assembly line B
is defective. Line stopped.
Check the following.
1. Defective pin L3
2. Position of dog M2
3. Mounting of photosensor P5
Panel Switch Functions Setting touch switches on the PT allows workers to use the PT as an operating
panel; the results of the operations are transmitted to the host.
Electroplating control
Electr. |Wash. |Corr. prv.
Transport head | head head
) |(P) |(P) [P
vnoan) | OOWE) | OOWE) | COWE)
Electro- Corr.
Int. stop o] e Wash || by fluid
2
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Role and Operation of the PT Section 1-1

1-1-2 Operations of the PT

Displays Screens The information to be displayed (screen data) can be created on a computer us-
ing the Support Tool and stored in the PT. The screen data can be displayed on
the PT in response to instructions from the host or touch switch operation.

Host

The screen data designated by
instructions from the host or touch
switch operation is displayed.

Receives Data from a The PT can be connected to the host by a host link or NT Link and receive neces-
Host sary data from the host.

Host link, NT Link Host
Sends Data to a Host Data input using the touch panel (switch ON/OFF statuses, numeric values,

character strings) can be transmitted to the host.

Host

Touch panel
ON/OFF information, numeric
data, etc.

Screen Data The screen data to be displayed on the PT can be created on a personal comput-
er using the Support Tool. Connect the PT to the personal computer with an
RS-232C cable and transmit the screen data to the PT.

Create screen data.

RS-232C Personal
computer

(Support Tool)

Screen data

When the host is connected at serial port A,
the personal computer is only connected
when communicating screen data between
the PT and Support Tool.

3
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Functions of the NT31/NT31C and NT631/NT631C Section 1-2

1-2 Functions of the NT31/NT31C and NT631/NT631C

The NT31/NT31C and NT631/NT631C have the following features.

1-2-1 Features

Slim Construction
e The PT is slimmer but retains the same functions. The depth is 50 mm max.
when mounted in a panel with the recommended thickness (1.6 to 4.8 mm.)

e The communication cable connectors are housed in the unit so that they do not
protrude from the unit.
Ideal Construction for an FA Environment
¢ NT31-ST121[]-EV2: STN monochrome LCD type with backlight
o NT31C-ST141[-EV2: STN color LCD type with backlight
¢ NT631-ST211[-EV2: High-contrast EL display
¢ NT631C-ST141[J-EV2: STN color LCD type with backlight
¢ NT631C-ST151[J-EV2: TFT color bright LCD type with backlight
e The backlight unit and battery can be replaced onsite.

o Waterproofing meets NEMA4 and IP65F standards. (The panel can not be
used in some IP65F environments requiring long-term exposure to oil.)

NT31/NT31C NT631/NT631C
320 dots 640 dots

- - - o
-

I .
240 dots I 5

'

480 dots
N/\
Wide angle of visibility
Touch Switch Operation Contrast and brightness are adjustable by touch switch operations. (This feature

is not available on the NT631 and NT631C-ST151[]-EV2.)

Compatibility with Other PTs

e There is upward compatibility between the following models for screen data
and user programs: NT20S, NT30, NT30C, NT600S, NT31, NT31C NT610G,
NT610C, NT620S, NT620C, NT625C, NT631, NT631C. (After being read to
the Support Tool, screens must be modified in accordance with the screen
size. Depending on the function used, partial modification of programs may
also be necessary. For details, refer to Appendix B Compatibility with Screen
Data of Other PT Models (page 445) and the Support Tool manual.)

e The panel cut-out dimensions for the NT31/NT31C are the same as the dimen-

sions for the NT30/NT30C and the panel cut-out dimensions for the
NT631/NT631C are the same as the dimensions for the NT625C.

Two Ports Featured as Standard:
Port A for Common Use by Support Tool/Host and Port B for Exclusive Use by the Host

e Communication with the host is possible via another port while connected to
the Support Tool.

¢ Reading bar code data from a bar code reader is possible via another port
while communicating with the host.

4
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Functions of the NT31/NT31C and NT631/NT631C

Section 1-2

Rapid System Program & Screen Data Changes Possible Using a Memory Unit.

Screen Data Check
Function

Increased Screen Data
Capacity (NT31/NT31C)

Large Increase in

Maximum Number of
Registered Elements

Binary Data can be Read
to/Written from the Host

Character Display Using
High Definition Fonts
Simple Upgrades

Complies with
International Standards

Compatible with Other
Vendors’ Devices

Multiple Windows

e Installing a memory unit (type NT-MF261) on the rear of the NT31/NT31C or
NT631/NT631C makes it easy to write screen data into the PT onsite. This en-
ables a rapid response to setup changes.

e The NT31/NT31C and NT631/NT631C can store a system program into a
memory unit. This enables the system to handle more flexible setups.

Screen data can be checked simply by operations in the NT31/NT31C or
NT631/NT631C system menu, without connecting up to the Support Tool.

The data capacity of 1 MB is twice that of the NT30/NT30C, enabling storage of a
larger quantity of screen data.

The number of elements that can be registered on one screen has been consid-
erably increased, making it possible to create more expressive screens. For de-
tails, refer to Display Restrictions (page 425).

It is now possible to write binary data stored in words at the host directly to the PT.
This makes data conversion by a program at the host unnecessary, reducing the
load on the host.

Any quadrupled characters are displayed with a 32 dot high-definition font.

By using the system installer supplied with the ZJCAT1-EV4 Support Tool, the
system program at the NT31/NT31C or NT631/NT631C can be changed easily
from a personal computer.

The PTs meet UL/CSA standards and EC directives.

Compatible with the Mitsubishi A-series (Calculator Link) and FX-series (Pro-
gramming Console) Sequencers. Specialized system programs can be installed
that allow the NT31/NT31C or NT631/NT631C to be controlled from other com-
panies’ Sequencers.

Up to 3 windows can be displayed simultaneously in the normal display. A
9-word window control area has been allocated to the host; the contents of these
9 words can be changed from the Host to open, close, and move windows.

1-2-2 Comparison between NT31, NT31C, NT631, and NT631C

NT31/NT31C Two models are available: the monochrome NT31 and the 8-color NT31C. The
differences between the NT31 and NT31C are shown in the following table.
Item NT31 NT31C
Front panel NT31-ST121-EV2 (Beige) NT31C-ST141-EV2 (Beige)
color NT31-ST121B-EV2 (Black) NT31C-ST141B-EV2 (Black)
Display STN monochrome LCD STN color LCD
(with white backlight) (with white backlight)
Note Beige and black are the front panel colors of each NT31/NT31C type.
NT631/NT631C Two NT631 models are available: the NT631 has a monochrome (yellow EL)
display and the NT631C has an 8-color display. The differences between the
NT631 and NT631C are shown in the following table.
Iltem NT631-ST211[]-EV2 NT631C-ST141[]-EV2 NT631C-ST151[]-EV2
Front panel | NT631-ST211-EV2 (Beige) | NT631C-ST141-EV2 (Beige) NT631C-ST151-EV2 (Beige)
color NT631-ST211B-EV2 (Black) | NT631C-ST141B-EV2 (Black) NT631C-ST151B-EV2 (Black)
Display Monochrome EL display STN color LCD (with white backlight) | Bright TFT color LCD (with white
backlight)

Note Beige and black are the front panel colors of each NT631/NT631C type.

5
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Functions of the NT31/NT31C and NT631/NT631C Section 1-2

1-2-3 Additional Functions of the V2 Versions

The V2 versions of NT31/NT31C and NT631/NT631C are supplemented and
enhanced by the following functions.

High-speed 1:N NT Link The V2 versions are compatible with the high-speed 1:N NT Link as well as the
earlier standard 1:N NT Link.

Additional Mathematical Operands (values referenced by equations) can be registered to allow the PT to

Functions perform calculations automatically and write the results of those calculations to

numeral memory tables or words in the host.

Device Monitor Function The new device monitor function can be used to change the PC’s operating
mode or display/change values in the PC’s memory areas. The PVs of several
words can be listed with the device monitor.

Interlock Function PT operations and inputs can be disabled from the PC if interlock bits have been
allocated in the PC for the corresponding PT touch switches, numeric inputs, or
string inputs.

Improved Lamp/Touch The following displays can be performed with lamp or touch switch guide charac-
Switch Guide Characters ters:

¢ Display several lines of guide characters.

» Switch the display between different guide characters when OFF and ON.
» Display the numeral memory table contents as guide characters.

¢ Display the string memory table contents as guide characters.

NT30/NT30C and The word configuration of the PT status control area and PT status notify area
gTezost(rBllT620C/NT625C can be set to emulate those of the NT30/NT30C or NT620S/NT620C/NT625C;
ompatible

this mode is called NT30/620 compatible mode.

When the PT is operating in NT30/620 compatible mode, it will be equivalent to
an NT30/NT30C or NT620S/NT620C/NT625C in the functions listed below. The
PT retains full V2 functionality in all functions other than the ones listed below.
Refer to Appendix C NT30/620 Compatible Mode for more details.

* Word configuration and functions of the PT status control area and PT status
notify area

e Image/library codes
e Insertion of image/library data into character strings

Additional CS1 Data Data areas in CS1 PCs that were previously inaccessible can be accessed. The

Areas Accessible data areas listed below can be accessed (read/written) through a 1:N NT Link
with the CS1 PC. (These areas cannot be accessed through a Host Link connec-
tion.)

All banks in the EM Area, timer completion flags (TU), counter completion
flags (CU), Work Area (WR), task flags (TK), and the HR Area.

Recipe Function You can set the data (numeric values) for multiple words in record units using the
tabular elements on the PT screen, and write these settings in a single operation
to words on the host (i.e., PLC or PT memory) using a touch switch operation on
the PT Unit. Also, multiple words of numeric data can be read from the host in
one operation. In this way, groups of parameter settings can be edited at the PT
Unit, and written to or read from the host.

Adjusting Contrast and You can display the brightness and contrast adjustment screen using either the
Brightness During PT touch switch or commands from the host, even while the PT is in operation.
Operation

6
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Functions of the NT31/NT31C and NT631/NT631C Section 1-2
1-2-4 Comparisons with Earlier Models
Comparison between NT30/NT30C and NT31/NT31C

Item NT30/NT30C NT31/NT31C

Compatible Support Tool(s)

NT-ZJCAT1-EV4 or
NT-ZA3AT-EV2

NT-ZJCAT1-EV4

DIP switches On rear of unit None (software settings)
Use of B7A unit Possible Not possible
Use of memory unit Not possible Possible

RS-232C interface

Connector (9-pin) also used as port for
screen data transfer.

- Serial port A connector (also used
for screen data transfer, 9-pin)

- Serial port B connector (for host
communications only, 25-pin)

RS-422A/485 interface

Terminal block

Serial port B (25-pin D-SUB connector)

Replacement backlight

NT30-CFLO1/NT30C-CFLO1

NT31C-CFL0O1 (common use)

NT31/NT31C system program data

NT-ZS3AT-EV1
(including system installer)

The system installer and system
program data are supplied with the
Support Tool.

High-speed 1:N NT Link

Not possible

Possible!

Memory System program

Exclusive use by Memory Link

Same as OMRON connection

Link Screen data

Shared with OMRON connection

Exclusive use by Memory Link

LCD contrast adjustment

By a control on the rear of the unit

By touch panel operation

Backlight brightness adjustment Not possible By touch panel operation
Number of user-registered screens 2,000 max. 3,999 max.
Screen data capacity*2 512 KB 1MB
(User program memory)
Numeral string data 1,000 max. 2,000 max.
Character string data 1,000 max. 2,000 max.
Bit data 256 1,000 max.
Mathematical table None 256 max.
Calculations can be executed
automatically in the PT."
Image data 224 max. 4,095 max."3
Library data 896 max. 12,288 max."3

Method for storing numeric values
(numeral memory data and PT status
control area)

Fixed as BCD (binary coded decimal)

Selectable from BCD (binary coded
decimal) or binary

PT status control area size 4 words 5 words (partial change of contents)™3
PT status notify area size 3 words 2 words (partial change of contents)”3
Window control area size None 9 words*4

Registering continuous screen Possible Not possible (Use a screen switchover

as a substitute.)

Lamp/Touch switch guide characters

Fixed display (1 line only)

- Multiple lines can be displayed™®

- ON/OFF switching is possible™

- Numeral display is possible*?

- Character string display is possible™

Interlock function None Operations can be disabled from the
PC by allocating interlock bits to the
corresponding touch switch, numeral
input, or character string input.*!

Device monitor function Not possible Possible*!
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Functions of the NT31/NT31C and NT631/NT631C

Section 1-2

Item

NT30/NT30C

NT31/NT31C

Recipe function

None

Possible™

Accessible CS1 PC data areas

The data areas listed below can be
accessed in addition to the data areas
accessible with the NT30/NT30C.*

- EM banks (EM_0 to EM_C)

- Timer completion flags (TU)

- Counter completion flags (CU)

- Work Area (WR)

- Task flags (TK)

- HR Area

*1: These functions are available only in V2 versions of the NT31/NT31C.
*2: This is the capacity of the flash memory that stores screen data.

*3: The values are the same as the NT30/NT30C when the PT is in NT30/620 compatible mode.
*4: The window control area can be used only in the V[ versions of the NT31/NT31C.

*5: These data areas are accessible only when the PT is connected to the CS1 PC in a 1:N NT Link. (They are not
accessible through host link communications.)

For differences in programming, refer to Appendix B Compatibility with Screen
Data of Other PT Models on page 429.

Differences between the NT620S/NT620C/NT625C and NT631/NT631C

Item

NT620S/NT620C/NT625C

NT631/NT631C

Compatible Support Tool(s)

NT-ZJCAT1-EV4 or
NT-ZA3AT-EV2

NT-ZJCAT1-EV4

DIP switches

On rear of unit

None (software settings)

Use of memory unit

Not possible

Possible

RS-232C interface

Connector (9-pin) also used as port for
screen data transfer.

- Serial port A connector (also used
for screen data transfer, 9-pin)

- Serial port B connector (for host
communications only, 25-pin)

RS-422A/485 interface

NT620S/NT620C: None

NT625C: Terminal block (Select
RS-232C or RS-422A/485 with the DIP
switch.)

Terminal block (A memory switch can
set the RS-232C connector as serial
port B.)

Replacement backlight

NT620C-CFLO1 (NT620C)
NT610C-CFLO2 (NT625C)

NT631C-CFLO1 (for ST151)
NT631C-CFLO2 (for ST141)

NT631/NT631C system program
data

NT620-ZS3PC/ZS3DV-EV1
(including system installer)

The system installer and system
program data are supplied with the
Support Tool.

High-speed 1:N NT Link

Not possible

Possible™

Memory System program

Exclusive use by Memory Link

Same as OMRON connection

Link

Screen data

Shared with OMRON connection

Exclusive use by Memory Link

LCD contrast adjustment

By a control on the rear of the unit

Adjustable with touch panel operation.
(NT631-ST141[J-V2 only)

Backlight brightness adjustment Not possible Adjustable with touch panel operation.
(NT631-ST141[1-V2 only)

Number of user-registered screens | 2,000 max. 3,999 max.

Screen data capacity*2 NT620S: 512 KB 1 MB

(User program memory) NT620C/NT625C: 1 MB

Numeral string data 1,000 max. 2,000 max.

Character string data 1,000 max. 2,000 max.

Bit data 256 1,000 max.

Mathematical table None 256 max.

Calculations can be executed
automatically in the PT.*"1
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Item NT620S/NT620C/NT625C NT631/NT631C
Image data 224 max. 4,095 max."3
Library data 896 max. 12,288 max."3

Method for storing numeric values
(numeral memory data and PT
status control area)

Fixed as BCD (binary coded decimal)

Selectable from BCD (binary coded
decimal) or binary

PT status control area size 4 words 5 words (partial change of contents)™3
PT status notify area size 3 words 2 words (partial change of contents)™3
Window control area size None 9 words*4

Registering continuous screen Possible Not possible (Use a screen switchover

as a substitute.)

Lamp/Touch switch guide
characters

Fixed display (1 line only)

- Multiple lines can be displayed™®

- ON/OFF switching is possible™

- Numeral display is possible™?

- Character string display is possible*l

Interlock function None Operations can be disabled from the
PC by allocating interlock bits to the
corresponding touch switch, numeral
input, or character string input.*!

Device monitor function Not possible Possible*!

Recipe function None Possible*!

Accessible CS1 PC data areas

The data areas listed below can be
accessed in addition to the data areas
accessible with the NT30/NT30C.*5

- EM banks (EM_0 to EM_C)

- Timer completion flags (TU)

- Counter completion flags (CU)

- Work Area (WR)

- Task flags (TK)

- HR Area

*1: These functions are available only in V2 versions of the NT631/NT631C.

*2: This is the capacity of the flash memory that stores screen data.
*3: The values are the same as the NT620S/620C/NT625C when the PT is in NT30/620 compatible mode.
*4: The window control area can be used only in the V[ versions of the NT631/NT631C.

*5: These data areas are accessible only when the PT is connected to the CS1 PC in a 1:N NT Link. (They are not
accessible through host link communications.)

For differences in programming, refer to Appendix B Compatibility with Screen
Data of Other PT Models on page 429.
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1-2-5 Principal Functions of NT31/NT31C and NT631/NT631C

The following are the principal functions of the NT31/NT31C and
NT631/NT631C.

Functions relating to data display

Character display

Characters of various sizes can be displayed. Characters can be flashed and displayed in reverse
video. High grade fonts are available for the characters with their size enlarged.

Graphic display

Polylines, rectangles, polygons, circles, circular arcs, and sector shapes can be displayed. They can
also be tiled with various patterns, flashed, or displayed in reverse video.

Memory data display

The contents of character string memory tables and numeral memory tables can be displayed. The
contents of memory tables can be changed from the host.

Graph display

Not only bar graphs but also broken line graphs, trend graphs, and analogue meter graphs can be
displayed using numeral memory tables

Lamp display

Lamps can be turned on and flashed under the control of the host. It is also possible to display different
graphics in the ON and OFF states.

Alarm list/history display \4

Warning messages are automatically displayed in a list in response to the state of a host bit. The time
and the number of times of the messages appeared can also be displayed.

Functions relating to data output
Buzzer

A built-in buzzer can be sounded.
Screen printing

A hard copy of the currently displayed screen can be printed at the
printer connected to the PT.
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Functions relating to data input

Input by touch switches

Data can be input by simply touching touch switches displayed on the screen.
The possible functions of touch switches include sending data to the host and changing the screen display.
Inputs can be enabled and disabled from the host when interlock bits have been allocated.

—| Pop-up window function
A window overlaying the currently displayed screen can be alternately opened and closed by pressing a touch switch.
In addition to fixed character and graphic displays, control keys and character keys created as touch switches can also be set

inside the window. A maximum of three windows can be displayed simultaneously. Since the window need only be opened when
input is required, the screen can be used efficiently.

Numeral/character string setting function

Numeric keys and character keys can be assigned to touch switches so that numeric values and character strings can be input at
the operation site.

The input data is written to numeral/character string memory tables and also sent to the host. It is also possible to disable input by
control from the host.

Recipe function
Several words of numeric data can be edited at the PT Unit, and written to or read from the host in one operation.

Input from a bar code reader

Data read with a bar code reader can be input to a character string input field.

Functions relating to communication

Communications with the host

The PT can communicate with the host by four methods: host link, 1:1 NT Link, 1:N NT
Link (standard and high-speed) and Memory link. Data can be read from the host, and
— data input by means of touch switches and numeral/character string settings can be
sent to the host. It is also possible to connect with other model PCs.

Functions relating to the system

System menu

System settings and maintenance can be performed by selecting from system menus displayed on the screen.
Creation of screen data

Screen data created using the Support Tool at a personal computer can be transferred and stored in the built-in screen data memory.
Resume function

The status and memory table contents of the NT31/NT31C and NT631/NT631C immediately before its operation is stopped can be stored while
operation is stopped, or while the power is off, and then displayed on the screen again when operation is restarted.

Screen saver function

This function serves to extend the service life of the backlight and prevent the formation of an afterimage on the screen.
Clock function

The time can be displayed in accordance with the internal clock data.
Programming Console function

The PT can perform the same operations as a C200H-PR027-E Programming Console when the PT is connected to a CPM1, CPM2A, CPM2C,
CQM1, CQM1H, C200HX/HG/HE(-Z)E, or SRM1 PC in a 1:1 NT Link connection, or a CS1G/CS1H PC in a 1:N NT Link connection.

Device Monitor function

When the PT is connected to a PC in a 1:1 NT Link or 1:N NT Link, the PT can be used for operations such as changing the PC’s operating
— mode, displaying or changing the PVs of words, or reading the error log.

System program install function

The system program of the NT31/NT31C or NT631/NT631C can be changed by using the system installer supplied with the Support Tool (NT-
ZJCAT-EV[]). It can also be installed by using a memory unit (NT-MF261).

Screen display history function/alarm history function

The screen display history function records the time at which specific screens are displayed and the number of times they are displayed. The
alarm history function records the time at which specific bits at the host are turned ON and the number of times they are turned ON.

Trend graph logging function and background function

Changes in the contents of numeral memory tables displayed in trend graphs can be recorded (logging function). Also, the record can be main-
tained even when the trend graph is not displayed (background function).
Mathematical function

This function allows calculations to be executed regularly during PT operation when mathematical tables have been set in screen data. Arithme-
tic operations, bit operations, logic operations, and comparison operations can be performed. Operations with up to 5 terms are possible.
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1-2-6 Displays

The NT31/NT31C and NT631/NT631C can display various kinds of elements
such as characters, numeric values, graphs, lamps, and touch switches, on a
screen. The screen data displayed by the NT31/NT31C and NT631/NT631C are
created by using the Support Tool at a personal computer.

Example NT31/NT31C Display

Characters Sto R
| ¢ . p estart j&—————— Touch
(fixed display) \—/ \— switches
Machine name: NT31C-ST141 <«——+— Characters
Production qty.: 137 units 4—1 (character string display)
Bar :-: 25% Numeric values
numeral displa
graph 0% 50% 100% ( P y)
Fixed Displays Characters and various graphics (circles, circular arcs, sectors, polylines, poly-

gons and rectangles) whose display does not have to be changed, and mark
data, image data, and library data that has already been registered, can be writ-
ten directly onto the screen.

Circle Arc Sector
Polyline Polygon Rectangle

o DA

* A continuous straight line with  * A polygon with up to 255
up to 256 points can be drawn. vertices can be drawn.

Marks are graphics comprising 16 by 16 dots that can be used as characters.
They can be used as custom characters within character strings.

Image data contain graphics comprising any required area of dots. They are reg-
istered in advance and as many as required can be displayed at any position on
the screen.

Windows bit map (BMP) data can be used for images.

There is a two-color mode, in which the display color and background color of the
image are specified when it is registered in a screen, and an eight-color mode in
which colors are assigned to the image in advance.

Since image data is composed of dots, it requires a large data size but offers
great powers of expression.
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Library data contain combinations of fixed display graphics registered as a
single graphic. They are registered in advance and as many as required can be
displayed at any position on the screen.

Since it is generated by combining graphics, library data has a small data size.

Mark Image data Library data

« |(OMRON| =

|
Lamps These are graphics whose display status changes in accordance with the states

of bits at the host. Squares, circles, sectors and polygons can be used for lamps
(normal (standard) lamps). In accordance with the status of the host bit, they can
be lit (displayed in reverse video) or flashed (repeated alternation between nor-
mal and reverse video display states).

Lamps can also display different image/library data for the ON and OFF states of
the host bit (such lamps are called image/library lamps).

There are four standard lamp guide characters: fixed display character strings,
ON/OFF switching character strings, numeral displays, and character string dis-
plays. When fixed display character strings or ON/OFF switching character
strings are used, several lines of guide characters can be displayed.

Normal (Standard) Lamps

Q) H O

Unlit state Lit state

Image/Library Lamps

e

N T {riot ]

Unlit state Lit state

Touch Switches
These switches can be set at any location on the screen. Pressing a touch switch
on the screen where a touch switch has been set can have the following effects:

» Notification to a host bit (input notification function)

e Changing the displayed screen (screen switching function)

e Input of a numeric value or character string (input key function)

¢ Copying of a numeric value or character string (copy key function)

¢ Shifting to another numeric value or character string input field (cursor moving
key function)

» Obtaining a hard copy of the screen (screen print function)
e Opening / Closing a window
e Moving a window
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Touch switches can be made to light or flash in accordance with the status of a
host bit in the same way as lamps.

The following 8 types of display graphic can be used for touch switches: Stan-
dard, shadow, 3-dimension, no display frame, rectangle, circle, polygon, sector

When rectangle, circle, polygon, or sector is selected as the shape, the area
within which pressing of the touch switch is sensed (the touch switch area) can
be set independently of the position where the display graphic is set.

When this

R o Shown
Touch T A | boston's F in
switch area’| \ \ p \ | reverse
video
Display 4 4
frame 7] | | |
L _ L _

Function executed

There are four standard touch-switch guide characters: fixed display character
strings, ON/OFF switching character strings, numeral displays, and character
string displays. When fixed display character strings or ON/OFF switching char-
acter strings are used, several lines of guide characters can be displayed.

Numeral Displays

Numeric values stored in the numeral memory tables are displayed. The dis-
played numerals can be changed by changing the data stored in the numeral
memory tables.

Hexadecimal values can also be displayed.

When decimal values are displayed, the number of digits for the integral part and
fractional part of displayed values can be specified in advance.

String Displays

Character strings stored in the character string memory tables are displayed.
The displayed character strings can be changed by changing the data stored in
the character string memory tables.

Numeral Inputs

Numeric values can be input at the PT by using touch switches. The input nu-
meric values can also be stored in a numeral memory table and notified to the
host.

Numeral inputs can be enabled and disabled from the host when an interlock bit
has been allocated.

12345678 .
] [7[8 ]

5[6

Input 0 2 E

I
Window
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String Inputs

Character strings can be input at the PT by using touch switches, bar code read-
ers, etc. The input character strings can also be stored in a character string
memory table and notified to the host.

String inputs can be enabled and disabled from the host when an interlock bit
has been allocated.

Character string setting input field

Display
NT31C |
Input

[NT31c][NT31 | [NT631C]

Thumbwheel Switches

Numeric values can be input by incrementing or decrementing each digit with
the corresponding touch switch (+, —). The input numeric values can also be
stored in a numeral memory table and notified to the host.

Thumbwheel switch inputs can be enabled and disabled from the host when an
interlock bit has been allocated.

Graphs
These are graphics whose display changes in accordance with the numeric val-
ues stored in numeral memory tables. There are the following four types.

Bar Graphs
Bar graphs display the present value in a numeral memory table converted to a
percentage within the range —100% to +100% of a preset value.

60%

Analog Meters

Analogue meters display, using a quarter, half, or full circle shape, the present
value in a numeral memory table converted to a percentage within the range
—100% to +100% of the preset value. Users can choose from moving pointer
type and filling area type displays. Users can also add graduation to the graph.

60%

Broken Line Graphs
Broken line graphs display, in an easy-to-read form, a sequence of numeral
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memory table values converted to a percentage within the range —100% to
+100% of a preset value.

100%
0%
Example showing a series of 11
numeral memory table values
(with a check mark set for the
—100% display sign)

Trend Graphs

Trend graphs display chronological changes in the value in a numeral memory
table, converting the value to a percentage within the range —100% to +100% of
a preset value. The trend graph shifts position with the passage of time.

Past data can also be recorded, and the numeral memory table can be read
(sampled) even while the trend graph is not being displayed.

The user can choose to stop sampling, restart sampling, or display past data, by
pressing touch switches.

Alarm List/History
The alarm list/history function displays messages in list form, or graphics
(image/library data), in accordance with changes in bit memory table statuses.

For the alarm list, a series of bit memory tables are monitored, and messages
(contents of character string memory tables) set for bit memory tables that come
ON are displayed.

For the alarm history, bit memory tables for which the history property is set are
continually monitored, and the time when they come ON and number of times
they come ON are recorded and displayed together with the message (charac-
ter string) set for the bit memory table.

The NT31/NT31C and NT631/NT631C allow selection of the display order for
the newest record first or oldest record first by memory switch setting.

The alarm list function is used to determine which bits are ON at the present
time. The alarm history function is used to determine the times at which alarms
occurred in the past and how many times alarms have occurred.

e Alarm list

Message (character string table No. 32)
set for bit memory table No. 14

No.13 f
Character string table No. 32 Character string table No. 50 Bit HOST

Image/library data 1002 - - -

Character string table No. 32 No.14 = =0 | A000000

Image/library data 113C 1 | L001003 1(ON)
. - D010015
Imagellibrary Character string table No. 54 | No-15_ _ - - - 0
data 113C Image/library data 1125
¥ T~
¥

I
When the message displayed is pressed, the image/library
data (113C) set for bit memory table No. 14 is displayed.
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e Alarm history

Message (character string table No. 13)
set for bit memory table No. 24
| Recorded data

¥
Character string table No. 13 Character string table No. 11 | No, 22 Bit memory table No. 24
Image/library data 005F 97/12/04 11:19:20
Character string table No. 12 -
. Character string table No. 12 | No. 23 Bit memory table No. 23
Image/library data 102A 97/12/04 11:25:12
Imagellibrary Character string table No. 13
data 102B Image/library data 102B No. 24
y'y /\—/ /\—/
+

I
When the upper message displayed is pressed, the imagel/library
data (102B) set for bit memory table No. 13 is displayed.

Recipe You can set several words of numeric data at the PT in tabular format, and write it
to the host. You can also read several words of numeric data from the host and
display it on the PT screen.
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1-3 System Configuration

This section shows the configuration of a system that uses an NT31/NT31C and
NT631/NT631C. For details on product models, refer to the Setup Manual.

1-3-1 Peripheral Devices That Can Be Connected

The following peripheral devices can be connected to the NT31/NT31C and
NT631/NT631C.

Host

Controls the NT31/NT31C or NT631/NT631C as required while controlling
machines and monitoring the production line.

Host Link: C series, CVM1/CV series PC, SRM1

Can be connected to CPU units, host link units, and SRM1. However,
connection is not possible to some models of CPU unit and SRM1.

NT Link: CS1G/CS1H, CPM1, CQM1, C200HS, C200HX/HG/HE(-Z)E,
CVM1/CV series PCs, SRM1
Can be connected to CPU units and SRM1. However, connection is

Bar code reader .
notpossible to some models.

Bar codes can be read

as character strings. Memory Link

Can be connected to a personal computer, FA computer, etc.

Other companies’ PCs can also be connected.

RS-232C cable
(max. 15 m)

or

RS-422A/485 cable
(max. 500 m)

Personal computer

Printer Running Windows 95/98/NT

For printing out the currently
displayed NT31/NT31C or
NT631/NT631C screen.

Support Tool

Used to create screens for the PT at
the personal computer and transmit
them to the PT, and to make PT
settings.

System installer
Used to change the system
program of the NT31/NT31C

Memory unit or NT631/NT631C.
Can store screen NT31/NT31C or NT631/NT631C
data and system Displays production line monitoring and instructions to the
program to be read operation site, and notifies the switch ON/OFF status and
out automatically at numeric value inputs to the host.
startup. When a 1:N NT Link is being used, up to 8 PTs can be
connected to a single PC.
¢ Bar code reader
V520-RH21-6 (made by OMRON)
e Recommended printers
It is also possible to use printers that can emulate an NEC PC-PR201H (us-
ing the NEC PC-PR201PL control protocol), and printers that comply with
one of the following EPSON control standards: ESC/P 24-383C (color), or
ESC/P 24-382 (monochrome).
If using an HP printer, make sure that it conforms to the PCL5 standard.
e Memory unit
NT-MF261 (made by OMRON)
e Support Tool
NT-series Support Tool Version 4.0 for Windows (made by OMRON)
o NT-ZJCAT1-EV4 (CD-ROM version for DOS)
e System installer
18
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System installer (made by OMRON)
The system installer is supplied as a standard accessory with the Support
Tool (NT-ZJCAT1-EV4).

Reference: ¢ The following optional devices are available. All of them can be used either
with NT31 or NT31C.

Replacement backlight NT31C-CFLO1
Anti-reflective film (5 sheets) NT30-KBAO4
Chemical-resistant cover NT30-KBAO1
Replacement battery C500-BATO08

» The following optional devices are available. All of them can be used either with
NT631 or NT631C except for the replacement backlights.

Replacement backlight NT631C-CFLO1 (for the NT631C-ST151[)
NT631C-CFLO2 (for the NT631C-ST141[])

Anti-reflective film (5 sheets) NT610C-KBAO4

Chemical-resistant cover NT625-KBA01

Replacement battery C500-BATO08

1-3-2 Connecting to the Host

NT31/NT31C The NT31/NT31C has the following two communication ports.
e Serial port A:

D-SUB 9-pin connector

For RS-232C use only (The Support Tool and bar code readers can be con-
nected here.)

e Serial port B:
D-SUB 25-pin connector

For RS-232C or RS-422A/485 (Selectable by memory switch)

(The Support Tool and bar code readers cannot be connected here.)
The host can be connected at either of these two ports.
The connection methods for each communication method at the PT and host
sides are indicated below. Make the settings in accordance with the communica-

tion method that can be used with the PC to be connected and the conditions at
the operation site.

Reference: When using an RS-232C/422A convertor unit (NT-ALO01) with the host link or
1:1 NT Link communication method, RS-485 cannot be used. The connection
must be made with RS-232C or RS-422A.

NT631/NT631C The NT631/NT631C has the following two communication ports. (Serial port B
has an RS-422A/485 terminal block as well as an RS-232C connector; use the
memory switch to select the serial communications method.)

e Serial port A:
D-SUB 9-pin connector
For RS-232C use only (The Support Tool and bar code readers can be con-
nected here.)

o Serial port B: Use the memory switch to select RS-232C or RS-422A/485.

Communications Connection Notes

RS-232C D-SUB 9-pin connector | Cannot be used for Support Tool
or bar code reader.

RS-422A/485 Terminal block
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The host can be connected at either of these two ports.

The connection methods for each communication method at the PT and host
sides are indicated below. Make the settings in accordance with the communica-
tion method that can be used with the PC to be connected and the conditions at
the operation site.

Reference: When using an RS-232C/422A convertor unit (NT-ALOO1) with the host link or
1:1 NT Link communication method, RS-485 cannot be used. The connection
must be made with RS-232C or RS-422A.
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1-4 Communications with the Host

The NT31/NT31C or NT631/NT631C is connected to the host by one of the fol-
lowing four communication methods.

The following communications can be used to connect an OMRON PC:

e Host link

e 1:1 NT Link

e 1:N NT Link (standard or high-speed)

The following communications can be used to connect another companies’ PC
or FA computer:

e Communications protocol supported by the other company’s PC

e Memory link

In all of these communication methods that can be used with NT31/NT31C or

NT631/NT631C, data communication with host is by direct connection (Memory
link is, however, a quasi-direct connection).

In the following, the host link and NT Link that carry out the direct connection will
be discussed. Memory link will be explained in section 1-5 Communication by
Memory Link.

1-4-1 Direct Connection Function

With the NT31/NT31C or NT631/NT631C, the bits and words referring to data
required for display, and those for storing input data, can be allocated to any part
of the PC memory area.

The NT31/NT31C or NT631/NT631C can directly write to and read from such
allocated bits and words to change the display status of the elements on the PT
screen, control the PT operating status, and notify statuses to the host.

This function, which directly reads and writes the statuses of words and bits with-
out using a PC program is called the direct connection function.

The words and bits allocated for direct connection are called the allocated words
and allocated bits.

The direct connection function allows the data to be displayed at the PT to be
read from the memory area in the PC and written to memory tables in the PT.
Also, the data input at the PT can be written to the memory area in the PC. The
PT screen can be changed in accordance with statuses in the PC memory area,
and the PT’s status data can be written to the PC’s memory area.

DM area 1/0 relay area

el el
L L

Auxiliary relay area Timers/counters

Features of the Direct The direct connection function has the following features.

Connection Function » The bits and words referring to operating status and work instruction informa-
tion and those for storing input data can be freely allocated to almost any area
of the PC memory.

e Since the PT can directly refer to PC bit and word data without using the pro-
gram at the PC, it can be connected to the PC without changing the PC pro-
gram which controls the currently running production line.

e The area to control and notify the PT statuses, including display screens, dis-
play/no display status, and buzzer output, can be freely allocated to any part of
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the PC data area. This means that the PC status can be read and controlled
just by reading this area at the PC side, without preparing a special commu-
nication program.

The direct connection function allows the PT to directly read and write almost all
bits and words in the PC and to automatically change the PT screen display. This
function can reduce the load on the PC so that its program development efficien-
cy is improved.

1-4-2 Host Link

The host is connected to a PT in a 1:1 connection, and the words and bits of the
host are read and displayed by host link communication. This method can be
used for connection to the majority of PC types.

1-4-3 NT Link

NT Link is a method for high-speed communication with a PC using the direct
connection function. The PCs that can be connected with the NT Link are as fol-
lows.

CPM1, CPM2A, CPM2C, CQM1, CQM1H, C200HS, C200HX/HG/HE(-Z)E,
CS1G/CS1H-E(V1), CVM1/CV-series PC (-EV1 or later version), SRM1

Besides the 1:1 NT Link method, in which one PC is connected to one PT, the
NT31/NT31C and NT631/NT631C can also use the 1:N connection NT Link
method, which allows a maximum of eight PTs to be connected to one PC port.

PCs that can be connected with the 1:N connection NT Link method are as fol-
lows: CQM1H, C200HX/HG/HE(-Z2)E, CS1G/CS1H-E(V1).

The NT31/NT31C and NT631/NT631C also support OMRON's high-speed 1:N
NT Link that provides faster 1:N communications. The only PCs that support the
high-speed 1:N NT Link are the -EV1 and higher versions of the CS1G/CS1H
PCs.

In the following sections, the term NT Link is used to refer to the NT Link commu-
nication method in general, the term 1:1 NT Link is used to refer specifically to
NT Links with a 1:1 connection, and the term 1:N NT Link is used to refer to both
standard and high speed NT Links with 1:N connections. When necessary, the
standard 1:N NT Link is distinguished from the high-speed 1:N NT Link.

Features of the NT Link The NT Link has the following features.

¢ High-speed communications with specific types of PCs can be executed. The
NT31/NT31C and NT631/NT631C also support OMRON's high-speed 1:N NT
Link.

e Writing in units of bits to the PC memory area is possible.

This enables the other bits of words to which a touch switch has been allo-
cated to be allocated for other purposes (e.g. a lamp).

However, since data is written to the DM area in word units, the other bits of
words allocated to touch switches in this area cannot be used for other pur-
poses.

e The NT Link can be used even when the PC is in the RUN mode. (When the
host link method is used, the PT switches to the monitor mode when the PC is
in the RUN mode.)

¢ In the case of PTs that support the standard 1:N NT Link (NT20S, NT31,
NT31C, NT600S, NT620S, NT620C, NT625C, NT631, NT631C) up to 8 PTs
can be connected to one port of the PC and used at the same time. Up to 8 PTs
(NT31, NT31C, NT631, and NT631C) can also be connected simultaneously
when the high-speed 1:N NT Link is being used. All of the PTs connected to a
PC port must use either the standard or high-speed 1:N NT Link; the two com-
munications systems cannot share a single port.
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e When using a C200HX/HG/HE(-Z)E PC and standard 1:N NT Links, up to
three 1:N NT Link systems (i.e., 24 PTs) can be connected by installing a com-
munication board in the option slot of the CPU. For details on the communica-
tion board, refer to the SYSMAC Communication Board User's Manual
(W304-E1-[1).

¢ When using a CQM1H PC and standard 1:N NT Links, multiple 1:N NT Link
systems can be connected by installing Serial Communications Boards in the
Inner Board slots. For details on the Serial Communications Board, refer to the
CQM1H Serial Communications Board User’s Manual (W365-E1-[1]).

e When using CS1G or CS1H PC, multiple 1:N NT Link systems (standard or
high-speed) can be connected by installing a Serial Communications Board in
the Inner Board slot or installing a Serial Communications Unit in the Back-
plane. For details on the communication board/communication unit, refer to
the CS1l-series Serial Communication Board/Unit User's Manual
(W336-E1-[]).

o If the PC being used supports the Programming Console function, the
NT31/NT31C or NT631/NT631C can be used as a Programming Console.

o If the PC being used supports the Device Monitor function, the NT31/NT31C or
NT631/NT631C can be used to change the PC’s operating mode and read/
change data in the PC’s memory areas.

The NT Link is compatible with the host link. The PT screen data and PC pro-
grams used with the host link direct connection method can be used with the NT
Link method as they are.

1-4-4 Functions of the Allocated Bits and Words

Elements displayed on the PT and the PT status can be allocated to the bits and
words of the PC when using the direct connection function. By changing the con-
tents of the bits and words, the PT can be controlled by the PC. It is also possible
to send data to the PC by pressing touch switches at the PT.

Controlling the PT from The following PT functions can be controlled from the PC.
the PC e Screens:

Display of designated screens, confirmation of screen numbers, etc.
e Memory tables:

Writing to a memory table, copying from a memory table to another memory
table, etc.

e Lamps:
Display instructions, confirmation of display status, etc.
¢ Touch switches:

Display instructions, confirmation of display status, enable/disable opera-
tions, etc.

o Numeric inputs, character string inputs, thumbwheel switch inputs:
Enable/disable inputs, etc.

e System control:
Buzzer ON/OFF, display/no display status, screen printing, and other PT

statuses
Notification from the PT Data in the PT is sent to a PC when, for example, a touch switch is pressed. The
to the PC following 5 types of data are sent to a PC.

¢ PT status, screen number of currently displayed screen
e The status of touch switch inputs

e Numeric values and character string input with the numeral/character string
setting function using touch switches or a bar code reader.
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e Changes in memory tables after copying between memory tables, etc.
o Numerical results of calculations from the mathematical function
Functions of Display Elements

Lamps (page 103)
Allocation destination: Bit

Lamp #1 (Bit 000100)
1

,EI I—F_Zl Switch 1: ON (Bit 000100)
nh E

Switch 2: OFF (Bit 000101)

Lamp #2 (Bit 000101)

The PC's bit status is displayed by the lamp at the PT.

Normal (standard) lamps come on (flash) when the PC’s bit status (lamp bit) is
ON (1), and go off when it is OFF (0).

With image/library lamps, the displayed image or library data can be switched in
accordance with the ON (1)/OFF (0) status of PC bits (lamp bits).

Touch Switches (page 110)
Allocation destination: Bit (lamp bit, notification bit, or interlock bit)

Ll [T
Bit 009012: ON I

Touch switch #12
Bit 009012 —> 009012

The lamp comes on (flashes) when the PC’s bit (lamp bit) is ON (1) and goes
OFF when it is OFF (0). When the touch switch is pressed, the PC’s notification
bit comes ON (1) or goes OFF (0).

The interlock function can also be used. An operation is enabled only while the
corresponding interlock bit allocated in the PC is ON.

Numeral Display or Graph (Numeral Memory Tables) (page 130)
Allocation destination: Word

] [ {111
Numeral memory @ <:I ‘ || I

table 1 (TIM003)
TiMoo3
A23C
0005CH

Numeral memory table 150 (0005CH)

Allocate numeral memory tables to any desired words in the PC. If the contents
of the allocated words are changed while the numeral memory table data is be-
ing displayed on the screen as numeric values or lamps, the corresponding dis-
play on the screen will also change automatically. This function allows the con-
tents of allocated words to be monitored easily.

Reading and writing are executed so that the contents of allocated words are
always the same as those of the numeral memory tables.
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Character String Display (Character String Memory Tables)

age 138
Allocation destination: Word
bedef DM0100 (ar, ")
T DM0101 R
DM0102 (e, ")

Character string memory table 1
Number of allocated words: 3
First word: DM0100

Allocate character string memory tables to any desired words in the PC. If the
contents of the allocated words are changed while the character string memory
table data is being displayed on the screen as text, the corresponding display on
the screen will also change automatically. This function allows any desired mes-
sage to be displayed easily.

Reading and writing are executed so that the contents of allocated words are
always the same as those of the character string memory tables.

Numeric and Thumbwheel Inputs (Numeral Memory Tables) (page 183,

191)

Allocation destination: Word
Bit (interlock bits)

Numeric input :> { I | ]

Numeral memory

table 52 (DM 1000) DM1000[91 5 T1 11
FHEME

IRO012|C, 0,1 ,8

Thumbwheel Switch
Numeral memory table 53 (IR 0012)

Allocate numeral memory tables to any desired words in the PC. When a value is
input or changed with the numeric input or thumbwheel switch, the new value will
be written to the numeral memory table and the contents of the words allocated
in the PC will be changed automatically. This function allows word PVs to be
changed easily from the PT.

The interlock function can also be used. The numeric and thumbwheel switch
inputs are enabled only while the corresponding interlock bits allocated in the PC
are ON.
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Character String Input (Character String Memory Tables) (page 201)
Allocation destination: Word
Bit (interlock bits)

PLC

— ([l

A S rvavarye [V
ABCDE
om0t [T ATA] (<)

Character string input
Character string memory table 100
Number of allocated words: 3
First word: DM 0150

Allocate character string tables to any desired words in the PC. When text is in-
put with a character string input, the new character string will be written to the
character string memory table and the contents of the words allocated in the PC
will be changed automatically. This function allows text to be written from the PT
to the PC easily.

The interlock function can also be used. The character string input is enabled
only while the corresponding interlock bit allocated in the PC is ON.

Alarm List (Bit Memory Table) (page 173)
Allocation destination: Bit

[T TTT
= L

010009
I'

Character string memory table 120
Material low

Bit memory table 23
Bit 010009 D —
Character string memory table 120

Alarm list

When the PC bit comes ON (1), the contents of the character string memory
tables registered for the bit memory tables are displayed in the alarm list. When
the bit returns to the OFF (0) status, the character string memory table display is
automatically cleared.

Alarm History (Bit Memory Table) (page 173)
Allocation destination: Bit

Water temp. high <:I ( I | ]
015012

¥

I

Character string memory table 134

Bit memory table 52
Bit 015012
Character string memory table 134

Alarm history

Alarm history record data
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The PC bit allocated to bit memory table for which the history property has been
set is continually monitored: when the bhit comes ON (1), the time and the number
of times, and the contents of the character string memory table registered for the
bit memory table, are recorded in the alarm history record data.

This record data can be displayed as the alarm history.

PT Status Control Area The PT status control area is used to control the PT status. When data is written
(PC < PT) to this area in the PC, the PT reads the contents and operates according to the
contents.

Example of PT Status Control Area Application

When data is written to the PT status control area, the PT operates as shown
below (page 46).

\ Screen 3 display

PT status control area

<:I 0003 Screen switch setting
0050 Memory table
1007 | copy setting

A000 PT status control bits
Numeral memory table 50 System reserve

Continuous
buzzer
sound

]
Copy <Numera| memory table 7
]
PT Status Notify Area The PT status notify area is used to notify the changes in the PT status.
(PT to PC) When the PT status changes, the change is written to this area in the PC. By
reading the data from this area, the PT status can be checked.
Example of PT Status Notify Area Application
When the PT status changes, the change is applied to the PT status notify area
as shown below (page 55).
Numeral memory table 13
12345678 PT status notify area
Z g g : -!ISE‘ Content upgrade memory table
é 2 3 lolom. PT status
Allocated word (numeral table 13)
123456788 [ 5, 6, 7 , 8 | Start
Start +1
Reference: When the PT is set to NT30/620 compatible mode, the word configuration is iden-
tical to that of the earlier NT30, NT30C, NT620S, NT620C, and NT625C PTs.
Functions of the Window The window control area is used to notify and control the window status. The
Control Area window control area has areas that correspond to three windows. Each area

(PC to and from PT) stores the screen number, and the X and Y coordinates of the lower left corner of

the window that is being displayed.

When data is written to this area in the PC, the PT reads the contents and exe-
cutes tasks such as switching the windows to be displayed or moving the posi-
tion of the windows according to the contents (page 232).

When the window display status changes, the change is written to this area in
the PC. By reading the data from this area, the window display status can be
checked (refer to page 232).

If the window functions are not used, it is not necessary to allocate a window con-
trol area to the host.
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Example of Window Control Area Application

When data is written to the window control area, the PT operates as shown be-
low.

Window control area
(local window 2)

Window
Screen number

(screen No.34)
Qpen

X coordinate

Y coordinate

\

Bottom left coordinate
(20, 139)

When the window display status changes, the change is notified to the window
control area as shown below (Window's Opening/Closing status is notified to the
PT status notify area as well).

Window control area
(local window 2)

Screen No.

X coordinate

Move

Window ,
Y coordinate

(screen No.34)

Bottom left coordinate
(180, 219)

1-4-5 Connecting to other Companies’ PCs

Installing a system program for multi-venders by using a specific system installer
enables the NT31/NT31C or NT631/NT631C to be connected to the PCs of oth-
er companies in direct connection. This system installer is supplied with the Sup-
port Tool (NT-ZJCAT1-EV4).

Compatible PCs The NT31/NT31C and NT631/NT631C can be connected to the following Mitsu-
bishi PCs.
o Mitsubishi A series programmable controller (computer link module)
o Mitsubishi FX series programmable controller

For details on the procedure for connecting to other model PCs, refer to the PC
Connection Manual.
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1-5 Communication by Using Memory Link

In this section, a communication method other than the direct connection, called
the memory link, is discussed.

1-5-1 Memory Link

The memory link is a method to send and receive data between a personal com-
puter or a FA computer and the PT by using RS-232C/422A communication.

In memory link, there is an area called the PT Memory, as shown below, inside
the PT, and this area is treated as a virtual area on the PC. This allows PT
memory and the display elements of the PT to make a quasi-direct connection.
By sending a command for the memory link, the host can make the PT execute
processes through PT memory. Frequently used commands are kept handy for
read and write tasks of the numeral memory table, character-string memory
table, and bit memory table.

PT memory
Numeral 1
memory —
[Em—o —

Direct connection III IIIII
RS-232C/422A

communication

In the memory link method, the only difference is that the PT finds its commu-
nication target inside instead of outside. In the memory link method, therefore,
change of the target is all that is needed to be capable of using the exact screen
data that is acquired by the direct connection. (With the NT31/NT31C and
NT631/NT631C, the Support Tool must be used to convert the data to screen
data for the memory link.)

When compared to the direct connection of the host link or NT Link methods, the
memory link method has some restrictions regarding the use of some functions,
as described below.

e The Programming Console and Device Monitor functions cannot be used.
e The following strobes of PT status notify bits do not turn ON (page 7 to 27).
Screen switching strobe
Numerals input strobe
Character-string input strobe
e The usable area for allocation is the PT memory only.

1-5-2 Comparison between Direct Connection and Memory Link

The major differences between the direct connection and the memory link are as
follows:

¢ In the memory link method, the communication with the host should be carried
out by using commands. Compared to the ordinal direct connection, which can
be used requiring almost no programs, the memory link method requires a pro-
gram that is necessary for interchange of commands. This, however, gives ad-
vantages to the memory link method by using a large variety of functions avail-
able in the direct connections from major models such as a personal computer
and a FA computer equipped with RS-232C/RS-422A communication means,
allowing the PT to be suited for larger usage.
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¢ Actual PCs have many kinds of areas, where as PT memory is a single area
with only one kind. When creating screen data by using the memory link meth-
ods, it is always necessary to allocate display parts in the PT memory.

For communication between the host and the PT by the memory link method,

refer to Section 4 Using Memory Link, and for how to use screen and display
elements, refer to Section 3 How to Use the PT.

1-5-3 Memory Link Online Transfer Function

When memory link communications are being used, the PT can be switched to
Transmit mode from the host and screen data can be written even if the PT is
operating. (The PT can be returned to RUN mode after the screen data is writ-
ten.)

The memory link online transfer function can be used to replace screen data at a
fixed time each day or replace screen data with maintenance screen data for
maintenance.

For more details on the memory link online transfer function, refer to 4-4 Memory
Link Online Transfer Function.
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1-6 Before Operating

Follow the procedure given below to start the system of the NT31/NT31C or

NT631/NT631C.
Host NT31/NT31C or Support Tool
NT631/NT631C
‘ Set the host settings. ‘ Install the PT in the Install the Support
operation panel. Tool at the computer.
i (refer to the manual for
the Support Tool)

‘ Connect the power supply.

******* &

L |

| Make the settings in the j‘
| system installer mode.*2

Create the screens.

(refer to Sections
2through 5 and the
Support Tool manual)

Transmit the screen data. ‘

‘ Set the memory switches. ‘

v

Connect to the
NT31/NT31C or
NT631/NT631C.

Connect to the host.

Confirm the settings and
‘ Create the host program. ‘ check communication.

v
Start operation.

*1: System program installation is only done in special circumstances, for example
when changing the system program, or to recover the original status of the
installed program. This operation is not normally necessary. When using other PC
models (sequencers), however, it is necessary to install specific system programs.

*2: Display of the system menu, and all change operations, can be disabled to prevent
the accidental deletion or alteration of screens and settings.

Reference: e« For the system program, use the NT31/NT31C or NT631/NT631C system
program supplied as an accessory with the NT series Support Tool (NT-

ZJCAT1-EVA4).

 For the Support Tool, use NT-series Support Tool for Windows 95/98 (Ver. 4.1).

Refer to the following manuals for the Units and software.
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C200HW-COMO01 C200HW-COMO02-V1 to C200HW-COMO6-EV1
Communications Boards Operation Manual

Equipment or Software Manual Title Manual Number
NT31/NT31C Setup Manual V062-E1-[]
NT631/NT631C Setup Manual VO063-E1-[]
System Installer NT-series Support Tool for Windows95/98 (Version 4.1) VO061-E1-[]
Support Tool NT-series Support Tool for Windows95/98 (Version 4.1) VO061-E1-[]
PC SYSMAC CPM1 Operation Manual W262-E1-[]
SYSMAC CPM1A Operation Manual W317-E1-[]
SYSMAC CPM2A Operation Manual W352-E1-[]
SYSMAC CPM2C Operation Manual W356-E1-[]
SYSMAC C200H Operation Manual (for CPU01/03/11) (programming) | W130-E1-[]
SYSMAC C200H Operation Manual (for CPU21/23/31) (programming) | W217-E1-[]
SYSMAC C200HS Installation Guide W236-E1-[]
SYSMAC C200HS Operation Manual (programming) W235-E1-[]
SYSMAC C200HX/HG/HE(-Z) Installation Guide W302-E1-[]
SYSMAC C200HX/HG/HE Programming Manual W303-E1-[]
SYSMAC C200HX/HG/HE-Z Programming Manual W322-E1-[]
SYSMAC C1000H/C2000H Operation Manual (programming) W140-E1-[]
SYSMAC CQM1 Programming Manual W228-E1-[]
SYSMAC CQM1H Operation Manual W363-E1-[]
SYSMAC CVM1/CV500/CV1000/CV2000 Operation Manual: Ladder W202-E1-[]
Diagrams
CS1-series CS1G/H-CPU [OO-EV1 Programmable Controllers Opera- | W339-E1-[]
tion Manual
CS1-series Serial Communication Boards/Units Operation Manual W336-E1-[]
SYSMAC CQM1H Series Serial Communications Board Operation W365-E1-[]
Manual

Co_mpoBus master control | SRM1 Operation Manual W318-E1-[]

unit

Peripheral tools SYSMAC Support Software Operation Manual: C-series PCs W248-E1-[]
SYSMAC Support Software Operation Manual: CVM1 PCs W249-E1-[]
SYSMAC CPT Operation Manual W332-E1-[]

W333-E1-[]

CX-Programmer Operation Manual -

Host link unit/ SYSMAC C series Host Link Unit Operation Manual W143-E1-[]

Communication Board SYSMAC CVM1/CV Series Host Link Operation Manual W205-E1-[]
SYSMAC W304-E1-[]
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SECTION 2
PT Functions

This section describes the functions of the PT.
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2-2-2  PT Status Notify Area(PTtOHOSE) ... ..o oo 55
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2-3-1 Numera Memory Tables . ........ ... 64
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2-1 PT Screens

This section describes the PT screens, which are the basis of PT functions.

2-1-1 Screen Composition

The size of the NT31/NT31C and NT631/NT631C screens are as follows:

NT31/NT31C: 320 dots wide by 240 dots high
NT631/NT631C: 640 dots wide by 480 dots high

The location of each dot is expressed by Cartesian coordinates: an X coordinate
(horizontal direction) and a Y coordinate (vertical direction). The coordinate ori-
gin (0O, 0) is at the top left of the screen.

NT31/NT31C NT631/NT631C

0 X coordinate (horizontal direction) 319 0 X coordinate (horizontal direction) 639

* Coordinates (X, Y)

n Y coordinate (vertical direction)o

w
©

319,239
* Coordinates (X, Y)

Y coordinate (vertical direction)

479 639,479

2-1-2 Screen Numbers

The screens of the PT are classified and managed by screen numbers.

Screen numbers are used to designate the first screen displayed when the PT is
started up, and to designate the objective screen when switching the screen dis-
play, etc.

The PT allows up to 3999 screens to be registered, apart from those screens
reserved for specific functions. For these 3999 screens, screen numbers can be
designated without restriction within the range 1 to 3999. There are also no re-
strictions on the order of screen numbers, they can be discontinuous either.

When creating a screen at the PT with the Support Tool, designate a screen
number and then register the display elements.

2-1-3 Screen Types

The screens that can be displayed by the PT are classified as follows according
to their function.

e Normal (Standard) screens
» Overlapping screens
¢ Window screens
e System screens
Normal (Standard) Normal (Standard) screens are the basic screens of the PT. There are no specif-

Screens ic functions themselves and their purpose is to display elements that have al-
ready been registered.
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Normal (Standard) screens can be registered under any screen numbers in the
range 1 to 3999.

Overlapping Screens The PT allows up to 8 screens to be displayed overlapped as one screen. A
group of overlapped screens is called an overlapping screen.

To allow distinction, the screen that results when the multiple component
screens are overlapped is called the parent screen. and the individual compo-
nent screens are called the child screens.

Both parent screens and child screens can be registered under any screen num-
bers in the range 1 to 3999. Note that a new screen must be designated as a
parent screen.

[Parent screen] [Child screen]
Screen No. 10
This is an
Screen No. 8 Screen No. 7
Thisisan [¢
overlapping |4 overlapping
screen. <

Screen No. 25

screen.

Child Screen Registration and Display Result
Child screens are created as normal (standard) screens. Therefore they can
also be displayed independently by designating their screen numbers.

Parent screens are special screens used for the purpose of displaying overlap-
ping screens. They are created by designating a new screen as a parent screen
at the Support Tool. Register only the screen numbers of the child screens to be
overlapped for this new screen. Direct registration of elements on a parent
screen is not possible.

To display an overlapping screen on the PT, designate the screen number of the
parent screen. The child screens will be displayed in the order they were regis-
tered (i.e., the first one registered will be the bottom-most screen) to build up the
compound image.

Note that the order in which the child screens are registered may affect the way
that overlapped screens are displayed.

Registration order:
Child screen 1 Child screen 1 — Child screen 2

-4’

Registration order:
Child screen 2 Child screen 2 — Child screen 1
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tRestrictions On Overlapping Screens
Note the following points, when creating an overlapping screen.

o Numeral input and character string input input fields — which allow the input of
numeric values and character strings — can each only be set on one of the
child screens. (Thumbwheel switches can be used but temporary input fields
cannot.) For details on numeral input, refer to 2-12 Inputting Numeric Values
(page 183), and for details on character string input, refer to 2-13 Inputting
Character Strings (page 201).

¢ Arrange the touch switches registered for each child screen, so that they do not
overlap on the parent screen. If touch switches are overlapped, the intended
operation may not be performed when a touch switch is pressed.

¢ On an overlapping screen, the screen attributes of the child screens are invalid
and the screen display is governed by the attributes of the parent screen. For
details on screen attributes, refer to 2-1-4 Screen Attributes (page 39).

Window Screens Apart from the normal (standard) screen display method, which a screen is dis-
played over the entire panel area, the PT also allows screens to be displayed in
one part of the screen area only. This partial screen is called a window. and a
screen on which a window is displayed is called a window screen.

Window screens can be registered under any screen numbers 1 to 3999. How-
ever, screens that are registered as window screens cannot be displayed inde-
pendently like normal (standard) screens.

Base screen

1 1
1
QO O - Q
Keypad Keypad
i
;I;?:Svr;nsgg\;(fh for opening Window displayed on the screen

at the registered size and position

Window screen

HEEE
EEEN
REEN

\

Window area

Windows can be called anytime, regardless of which screen is currently dis-
played. It is possible to display multiple windows (max : 3) on the same screen,
and to open, close or move windows by the control from the host.

With PT, up to three windows can be displayed at the same time.

One of these windows is called a global window. This window can be displayed
all the time, regardless of which screen is currently displayed.

Other two windows are called local windows. These windows can be displayed
by linking to the currently displayed screens. When the screen is switched, the
local window is closed automatically.

For details, refer to 2-15 Window Function (page 228 ).
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System Screens

Screens with predetermined functions are called system screens.
The types of system screens are indicated in the table below.

Screen
No.

Name

Function

No-display screen

If screen number 0 is designated as the display screen, the screen of the PT is made
blank.

9000

System initializing
screen

This screen is displayed during the initial processing when the PT starts operation.
During operation, screen number 9000 cannot be designated for display, but it is pos-
sible to create and register a screen under screen number 9000 at the Support Tool,
and this screen can then be displayed instead of the default system initialization
screen. Only fixed display elements can be registered for screen number 9000.

9001

Occurrence history
screen

The PT features the display history record function. which records the display status
of screens. By designating screen number 9001 as the display screen, you can
check the screens that have been displayed up to the present time in display order.
You can set whether the records are presented in the order of newest first or oldest
first by setting a PT memory switch.

9002

Frequency history
screen

The PT features the display history record function. which records the display status
of screens. By designating screen number 9002 as the display screen, you can
check the screens that have been displayed up to the present time in order of fre-
guency of display.

9020

Programming Con-
sole function
screen

As an expansion function, the PT features the Programming Console function, which
allows equivalent functions to those of a Programming Console. When the PT is con-
nected to a host which supports the Programming Console function, it can be used in
the place of a Programming Console by designating screen number 9020 as the dis-
play screen.

9021 to
9023

Device Monitor
function screens

The PT has been equipped with the Device Monitor function, which can perform the
same functions as a Data Access Console (DAC). When the PT is connected to a
host that supports the Device Monitor function, one of the following screens can be
specified to list the contents of host words, change word PVs, or display error log
information.
9021:
9022:
9023:

Registration monitor screen
Continuous monitor screen
Error log screen

9030

Brightness and
Contrast Adjust-
ment Screen

This screen can be used to adjust the contrast and the backlight brightness during
PT operation.

9999

Return to previous
screen designation

In addition to the display history function, the PT has a function which allows the
screen numbers of up to 32 screens to be recorded in their order of display. When
screen number 9999 is designated as the display screen, the screen that was dis-
played immediately before the currently displayed screen is redisplayed. However,
note that if a system screen is displayed in the middle of operation, the record of dis-
played screens is cleared. (The display history function’s data is not affected.)
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For details on the display history function, refer to 2-16-1 Display History Record
Function (page 235).

For details on the Programming Console function, refer to 6-12 Programming
Console Function of the Setup Manual (V062-E1-[]).

For details on the Device Monitor function, refer to 2-17 Device Monitor Function
(page 250).

For details on screen switching refer to 3-3-1 Switching the Screen (page 289).
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2-1-4 Screen Attributes

The PT allows attributes to be set for each screen, so that the function specified
by the attribute is executed when the screen is displayed. For example, when a
screen for which the buzzer attribute has been set is displayed, the buzzer
sounds.

Set the screen attributes as properties of each screen using the Support Tool.

The screen attributes that can be set are listed below. It is possible to set more
than one attribute for the same screen at one time.

¢ Backlight (Light/Flash)

e Buzzer (None/Continuous/Long/Short)

e Background (NT31C and NT631C only)
e Screen comment

o History (record/don’t record)

o History title

e Load Locall (Keyboard) (screen number)

e Load Local2 (screen number)

Backlight
The backlight attribute sets whether the backlight is lit or flashed when a screen

is displayed.

Setting Function

Light The backlight is lit. (Default)

Flash The backlight is flashed.

Reference: The PT’s backlight can also be lit or made to flash using the PT status control bit
(page 283).

Buzzer
The buzzer attribute allows the buzzer to sound when a screen is displayed.
There are the following four types of buzzer attribute setting.

Setting Function

The buzzer does not sound when the screen is displayed. (Default)

None If the buzzer is sounding when the screen is displayed, it stops.

The buzzer sounds continuously when the screen is displayed.
Continuous | If a buzzer type other than continuous is sounding when the screen is
displayed, the sound changes to continuous.

The long intermittent buzzer sounds when the screen is displayed.
If a buzzer type other than long intermittent is sounding when the
Long screen is displayed, the sound changes to long intermittent.

The long intermittent buzzer sound is the repeated alternation of 1.0
second on and 1.0 second off.

The short intermittent buzzer sounds when the screen is displayed.
If a buzzer type other than short intermittent is sounding when the
Short screen is displayed, the sound changes to short intermittent.

The short intermittent buzzer sound is the repeated alternation of 0.5
seconds on and 0.5 seconds off.
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The setting for the Buzzer Sound memory switch at the PT takes priority in deter-
mining whether or not the buzzer actually sounds. When this memory switch is
set to ON. the buzzer set with a screen attribute can sound.

Reference: ¢ The buzzer can also sound by PT status control bit operation (page 280).

¢ The following methods can be used to stop the buzzer when it is sounding.
e Switching to a screen whose buzzer attribute is None
e Stopping the buzzer by PT status control bit operation (page 282)
* Registering the buzzer stop touch switch on the screen (page 283)

Background Color (NT31C and NT631C Only)
With the NT31C and NT631C, the background color of the entire screen can be
set for each screen. The following 8 background colors can be set.

Black, blue, red, magenta, green, cyan, yellow, white

Screen Comment
A comment indicating the contents of the screen can be set as any required
character string of up to 24 characters.

History

When a screen for which this attribute is set is displayed, the screen number,
display time, number of times displayed, and history title of the displayed screen
are recorded as display history data.

Setting Function
Checked \r/)\//hen the screen is displayed, its data is recorded in the display histo-
Not When the screen is displayed, its data is not recorded in the display

checked history. (Default)

Reference: The display history can be checked in the Maintenance mode of the PT, and can
also be read during operation by displaying screen number 9001 (occurrence or-
der) or screen number 9002 (frequency order). It is also possible to transmit the
display history record data to the personal computer by operation at the Support
Tool. For details, refer to the NT-series Support Tool Version 4.0 for Windows Op-
eration Manual.

History Title

This attribute sets a character string to be recorded in the display history along
with the display time and other information when a screen for which the history
attribute is set is displayed.

The history title can be set as any required character string of up to 24 charac-
ters.

This setting is only valid for screens for which the history attribute is set. When a
screen for which the history title attribute is set is displayed by the PT, the desig-
nated character string is recorded together with the screen number in the display
history.

Load Locall, Load Local?

Specify whether or not a window (Locall, Local2) pops up at the same time the

screen is displayed by screen switching. Set the window screen number to be
displayed when you check these attribute.

For details of a window, refer to 2-15 Window Function (page 228), and for de-
tails of using method of a window, refer to 3-4 Display and Control of Windows
(page 298)
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Reference: ¢ A window can also be opened, closed or moved by the operation at Window
control area. (Refer to page 301.)
¢ To control (open close or move) a window, follow the methods below.

* Register an Input key-Window/Keyboard touch switch or a Window Move
touch switch on a screen. (Refer to pages 299, 300.)

e Register a Cursor Move touch switch which has a window open function.
(Refer to page 299.)

» Operate Window control area from the host. (Refer to page 301.)

o Switch to the screen which has a Load Locall (keyboard) or Load Local2
screen attribute. (Refer to page 302.)

Restrictions Relating to The functions of the backlight and buzzer attributes can also be performed using

Screen Attributes the PT status control bits. (And the buzzer can also be operated with a touch
switch.) When a screen for which one of these attributes is set is displayed, the
set function is executed regardless of the status of the PT status control bits, but
the status of the backlight or buzzer can be changed later by using another op-
eration.

Depending on the screen attribute settings and the PT status control bit sta-
tuses, the PT status control bit statuses may not match the actual operation (ex.
the buzzer bit in the PT status control bits may indicate that the buzzer is stopped
although the buzzer is actually sounding). In such a case, carry out PT status
control bit operations to make the statuses agree with the actual status of the PT.

For details on the PT status control bits, refer to 2-2-1 PT Status Control Area
(page 46).

2-1-5 Display Colors
When a screen is created with the Support Tool, the color of each element dis-
played on the PT screen can be set in the element’s attributes.

Available Colors The monochrome PTs (NT31 and NT631) can display elements in black or
white. (The NT631 has an EL display so lit elements will actually appear orange,
but the color is still referred to as white.)

The color PTs (NT31C and NT631C) can display the following eight colors.
Black, blue, red, magenta, green, cyan, yellow, white

When an element’s color is the same as the background color (making it invis-
ible), the PT changes the color of the element to its opposite color to make it vis-
ible. The opposite color combinations (XOR relationships) are as follows:

Black & White, Blue < Yellow, Red < Cyan, Magenta < Green

The following kinds of display elements are displayed in the above combinations
of colors.

e Frame of input fields for numeral/character string input, and screen back-
ground color (page 183, 201).

 Display color of eight dots beyond the top of a bar graph, and screen back-
ground color (page 147).

Reference: XOR is the abbreviation of eXclusive OR. Color combinations that are opposites
in terms of the three primary colors — red, green, and blue — are said to be in an
XOR relationship.

Example: Blue (red 0, blue 1, green 0) < Yellow (red 1, blue 0, green 1)
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Color Correspondence Between Color and Monochrome PTs

The only colors that a monochrome PT can display are white and black.

The screen data for a color PT can be displayed on a monochrome PT without

alteration and in this case the color correspondences are as follows.

Color on a color PT

Color on an NT31

Color on an NT631

Black, blue, red, or magenta | White

Black

Green, cyan, yellow, or white | Black

White (EL lit color)

Likewise, the screen data for a monochrome PT can be displayed on a color PT

without alteration and in this case the color correspondences are as follows.

Color on an NT31

Color on an NT631

Color on acolor PT

White

Black

Black

Black

White (EL lit color)

White

Reference: When screen data is created for an NT31, black and white are displayed as white

Transparent Display
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and black respectively at the Support Tool.

When elements are displayed on top of others, normally the background color of
the element on top conceals the element below so that it cannot be seen.
Besides the above eight colors, the color transparent is available for the back-
ground of some display elements.

When transparen