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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 warnings in this manual. Always heed the
information provided with them.

DANGER! Indicates information that, if not heeded, could result in loss of life or serious
injury.

Caution Indicates information that, if not heeded, could result in minor injury or dam-
age to the product.

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 opera-
tion of the product.

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

0 OMRON, 1991

All rights reserved. No part of this publication may be reproduced, stored in a retrieval 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 operation of the C500-DT021/022 Display Terminal Unit. This Unit is an LCD
dot matrix monitoring device that may be connected to a host using either serial or parallel interfaces.
Data is stored on an EPROM chip or in RAM with battery back-up. This manual is organized as fol-
lows:

Section 1 Nomenclature and Features, describes the physical components of the Display Terminal
Unit. It also diagrams possible system configurations.

Section 2 Installation and Wiring, describes mounting the Display Terminal Unit and the wiring re-
quired for communication with the host.

Section 3 Modes and Switch Settings, describes each of the five operating modes and their DIP
switch settings.

Section 4 Displaying Text and Graphics, describes the settings and programming required to display
data on the Unit’s display. Several examples are explained.

Appendixes , a Glossary , and an Index are also included.
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Components and Functions Section 1-1

Introduction

The C500-DT021/022 Display Terminal Unit is a programmable dot matrix
LCD display capable of displaying up to 8 lines of 30 characters. The Unit

can display text or graphics. It is primarily used as a system monitoring de-
vice.

Character sets resident in the Display Terminal Unit include ASCII and JIS
(Japanese Industrial Standard). Custom character sets may be programmed
in 8 x8,8x 16, and 17 x 16 pixel sizes. The basic character sets can be ex-
panded and compressed horizontally and vertically, providing a total of nine
sizes. Characters may be displayed in normal video, inverse video or blinking
format. Three backlight colors are available: red, green and orange. In addi-
tion to standard character output, up to four bar graphs can be displayed at
one time.

1-1 Components and Functions

The following diagrams show the appearance of the Unit.

Front View The front panel has three membrane keys located to the right of the display.
These keys are used to scroll through data blocks.

DT021
DISPLAY TERMINAL .

Previous
block

. Related
block
v Next

block

Display

The top and bottom keys scroll through data blocks in ascending or descend-
ing order. The previous block key will wrap around to the highest block (199
or 456, depending on the size of memory) after block 0. The next block key
will roll over from the highest block to block 0. When pin 11 is ON, the pre-
vious and next block keys are operational only when enabled via the Front
Panel Command.

Commands may be embedded within data blocks to form links. Pressing the
Unit's center key will cause the next block in the chain to be displayed. If the
data block currently displayed has no links to other data blocks, then press-
ing this key will have no effect.
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Components and Functions Section 1-1

Back View Terminals for wiring, DIP switches, and the contrast control are located on
the back of the Unit.

Memory Card RS-422  16-bit mode selector I.CD contrast
compartment interface  DIP switch gontrol

T @ @ y|

Tiz432
hé  Shid {-If?:l TS AL

e | (1111
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®

r" + ey —

of

LOY M

. | 24 VOC input
R5-232C interface connector terminal block
Storage Media Removable memory cards store the Display Terminal Unit's data. The DT021

has a RAM memory card with battery back-up. The DT022 has a memory
card containing a 27256 EPROM. The cards containing RAM or ROM chips
are interchangeable.

To mount the memory card in the Display Terminal Unit, follow the steps out-
lined below. Proceed in reverse order to remove an installed card.

Mounting the Memory Card
1,2, 3... 1. With the Unit lying display side down on a flat surface, locate the remov-
able panel on the side of the case.
2. With your thumb and index finger, apply pressure on the top and bottom
of the removable panel and pull outward. The compartment will open,
allowing access to the memory card.

3. Slide the memory card, face-up and connector-side in, along the posi-
tioning guides. Slide the card until the memory card has firmly con-
nected with the Display Terminal Unit’s internal connection.

4. Replace the removable panel.

To program a DT021, connect the Unit to a personal computer via the
RS-232C, RS-422, or 11-bit parallel interface. To program a DT022, remove
the memory card from the compartment and use a PROM Writer to write data
to the ROM.

Both models of memory cards are interchangeable with both models of the
Display Terminal Unit. Replacements and spares are available from your
OMRON dealer. If the Display Terminal Unit requires factory servicing, ship it
with a memory card installed.
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System Configurations Section 1-2

1-2  System Configurations

Communication with the Display Terminal Unit is via RS-232C, RS-422, or 24
VDC parallel interfaces. If RS-422 or parallel communication is used, up to
16 Units may be accessed individually by the host device.

24-VVDC Parallel Interface The following diagram shows multiple Display Terminal Units connected to a
C500 PC using the parallel interface.

|-<— 16 max. —bl

DTo21/022 DTo21/022 _ DTo21/022

Data signal (11} l 1 J

Strobe signal {3)
Aeady signal (3)

j————— 30 meters max. |

Tk

RS-422 Interface The following diagram shows multiple Display Terminal Units connected to an
AT-compatible personal computer using the RS-422 interface.

IBM AT | 16 max. ]

pT021/022 DT021/022 DT021/022

Computer sesee

R3S-422 _|

f 1 km max. »

RS-232C Interface The following diagram shows the Display Terminal Unit connected to a C500
PC. An ASCII Unit is mounted to the Backplane of the PC.

C200H/C500/C1000H/C2000H

e
| I C500-DT021/022
Hall
i)

=
i

i

¥
ASCH Unit RS-232C

j&— 15 m max. —»]
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System Configurations Section 1-2

Similarly, the RS-232C interface may be used to connect the Display Termi-
nal Unit to an IBM AT-compatible personal computer.

IBM AT-compatible

C500-DT021/022

[ [Goreer

/3-2320

J— 15 m max. —»|
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SECTION 2
Installation and Wiring

This section describes how to mount the Display Terminal Unit onto an instrument rack. It also describes the cables used
to communicate with a host in each of the three modes: 24-VDC parallel, RS-232C serial, and RS-422 serial.

2-1 Mounting the Display Terminal Unit . .......... ... .. ... . . . ... 8

2-2  Cable CONSIIUCHION . .. ... 8

2-3 Battery Maintenance . . .. ... ...t e 13
7
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Cable Construction Section 2-2

2-1  Mounting the Display Terminal Unit

1,2,3... 1. Toaccommodate the Display Terminal Unit, cut an opening in the
mounting panel to the following dimensions:

78.5
+0.5 mm

- 165 +0.5 mm '

2. Remove the four screws from the mounting brackets on the back panel
of the Display Terminal Unit. Remove the mounting brackets.

Mounting brackets

3. Insert the Display Terminal Unit into the mounting panel from the front.

2—2 Cable Construction

The power supply and signal cables connect to the back panel of the Display
Terminal Unit.

Power Supply To supply power to the Display Terminal Unit, connect the 24-VDC terminal
on the back panel of the Unit to a 24-VDC source using the connector
supplied.

8
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Cable Construction Section 2-2

24-VVDC Parallel Mode One cable can be used for both 24-VDC parallel and RS-232C serial commu-
nication modes. The following table describes pin assignments for the cable
when the Unit is operating in parallel mode:

Pin No. Signal name Direction Remarks

1 D.STB Input —_—

2t07 — — —

8 DATA O Input Page data 0

9 DATA 1 Input Page data 1

10 DATA 2 Input Page data 2

11 DATA 3 Input Page data 3

12 DATA 4 Input Page data 4

13 DATA 5 Input Page data 5

14 DATA 6 Input Page data 6

15 DATA 7 Input Page data 7

16 D. STB Input Numeric value input strobe
17 READY Output Unit status

18 GND (negative) —_— —_—

19 GND (negative)

20 DATA 8 Input Page data 8/digit designation
21 DATA 9 Input Page data 9/digit designation
22 DATA 10 Input Page data 10/digit designation
23 PAGE-INC Input Page auto-increment

24 24 VDC (positive) | — —

25 24 VDC (positive) | — —

9
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Cable Construction Section 2-2

RS-232C Serial Mode The Display Terminal Unit uses the same cable for both 24-VDC parallel and
RS-232C serial communication. The communication mode is selected using
the DIP switch as described in 3—2 DIP Switch Settings. The following dia-
gram shows pin assignments when the cable is connected to the DB25 serial
interface of a personal computer:
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Cable Construction Section 2-2

Connections to a Personal Computer in Serial RS-232C Mode

Personal Display Terminal
computer Unit connector
connector pin no. pin no.
1 1

2 (SD) 2 (SD)
= < e
— < =
5 (CS) 5(CS)
6 6

7 (SG) 7 (SG)
8 8

9 9

10 10

11 11

12 12

13 13

14 14

15 15

16 16

17 17

18 18

19 19

20 20

21 21

22 22

23 23

24 24

25 25
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Cable Construction Section 2-2

RS-422 Serial Mode When the Display Terminal Unit is set to communicate with its host in this
mode, up to 16 Units may be individually addressed. The following diagram
shows pin assignments for a cable between the Unit's back panel and a per-
sonal computer.

Pin No. Signal name Direction Remarks

1 —_— —_— Send data

2 SD Output Receive data

3 RD Input Request to send

4 RS Output Clear to send

5 CS Input

6 —_— o Signal ground

7 SG —_— —_—

8110 25 e —_— —_—
Connecting the RS-422 The following diagram illustrates how the Display Terminal Unit connects to a
Cabling personal computer.

1st Display Terminal Unit __ _  2nd Display Terminal Unit

=
SDA SDB GND RDA RDB |

felalslala

|
|
L4 2 __2_1

SDA SDB GND RDA RDB

glajajalel

|
|
|
L ——1

<
To/from <
personal
computer b
>

+ 24 VDC
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Battery Maintenance Section 2—-3

2—-3 Battery Maintenance

The RAM card for the DT021 Display Terminal Unit is provided with a backup
battery. Battery life is approximately five years when the Unit is stored at an
ambient temperature of 25%C. One spare battery for the Unit should be kept
on hand to ensure continuous operation of the Unit.

As the battery nears expiration, the message “REPLACE BATTERY” will be
displayed when the Display Terminal Unit is turned ON. The battery should
be replaced within one month after this message first appears.

Note  Complete this procedure within three minutes or RAM data will be
lost.

Battery Replacement
1,2,3... 2. Turn OFF the power to the Unit.

2. Remove the side panel as shown below by pressing the top and bottom
panels with your thumb and index finger.

3. Pull out the RAM Card.
4. Cut the bands holding the battery. Replace the battery.

Note Install the new battery within three minutes of removing the old
battery, or RAM data will be lost.
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SECTION 3
Modes and Switch Settings

This section explains the five operating modes of the Display Terminal Unit. These modes are Page Read, Terminal, Dy-
namic Scan, Read/Write, and Self-diagnosis. In addition to the five operating modes, there are three communication
modes: parallel, serial RS-232C, and RS-422. Each of the operating modes, except one, utilizes only one of the three
communication modes. Depending on the application, terminal mode can utilize all three. The operating modes and com-
munication parameters are set with the DIP switch on the back panel of the Unit. The second part of this section explains
the DIP switch settings for all the possible operating mode-communication mode combinations.

31 Operating MOOeS ... ... 16
3-1-1 Page Read Mode. . . ... i e 16
3-1-2 Terminal Mode . ... ... . . e 18
3-1-3 DynamicScan Mode . ........... i e 18
3-1-4 Read/Write Mode .. ... e 19
3-1-5 Page Read and Read/Write Mode . .................... ... ..... 19
3-1-6  Self-diagnosisMode . ......... .. ... 19

3—2 DIP SWItch Settings . .. ... 20
3-2-1 Page Read Mode. . . ... . 20
3-2-2 Terminal Mode, Parallel .......... ... ... .. . . . . 20
3-2-3  Terminal Mode, Serial RS-232C . ........ ... .. i 21
3-2-4 Terminal Mode, Serial RS-422 . ... .. .. . . . . 22
3-2-5 Dynamic Scan Mode . ........... i e 23
3-2-6 Read/Write Mode (RS-232C) ...t 23
3-2-7 Page Read and Read/Write Mode (RS-232C and Parallel) .......... 24
3-2-8  Self-diagnosisMode . ......... ... 25
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Operating Modes Section 3—-1

3-1 Operating Modes

The following table lists the five operating modes of the Display Terminal
Unit, explains their functions, and indicates which communication modes are
used with each operating mode.

Operating Function Communication mode
mode

Parallel | RS-232C | RS-422

Page read Sends and reads page data. Yes No No
(11 pins)

Specifies rows and columns on
read page to display numeric

data.
Terminal Reads page data registered on | Yes Yes Yes
RAM/ROM card. (8 pins)

Displays alphanumeric
characters for ASCII Unit or
personal computer.

Displays numeric data.

Dynamic scan | Reads pages in units of 24 Yes No No
blocks.

Read/Write Creates and registers No Yes No
messages.

Self-diagnosis | Checks Display Terminal Unit. | No Yes No

Page Read Combines the functions of the | Yes Yes No

and page read mode and the

Read/Write read/write mode.

Both the operation mode and the communication mode are set with DIP
switches on the back panel of the Unit. These DIP switches are discussed in
3-2 DIP Switch Settings.

3-1-1 Page Read Mode

This mode can be used only with the parallel interface. A page of a message
is selected using an 11-bit data strobe.

In this mode, the ESC command cannot be input from an external source.
Therefore, the ESC command must be included in the page data, permitting
commands such as overlap display, enlarge, and alternate to be used.

I/O Timing

Example 1. Reading a Page of Data

DATA .< Column designa-  \ /

5 tion + numeric data / \
] ' '

DATA ! I X

STROBE X —
: ! Busy

READY

The Data Strobe signal goes high after data transmission is complete. Do not
clear the Data Strobe signal after the READY signal has gone high.

16
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Operating Modes

Section 3-1

The following timing chart shows how a numeric value display control com-
mand should be set on the screen to input numeric values from an external
source.

Example 2: Displaying and inputting numeric values

Page Column designa- Page Column designa-
data (a) tion + numeric data data (b) tion + numeric data

DATA

DATA
STROBE

READY

N. STB

<+>
30 ms

Because numeric data must be displayed at high speeds, the READY and
BUSY signals are not utilized.

The preceding operation is performed as follows:

DIP Switch Pin 11: OFF

1. Page (a) (any page) is read. At this time, the first display position com-
mand of numeric data must be set in (a).

2. Next, numeric data (consisting of 2 columns), 3 pins of Digit designa-
tions (data lines 8, 9, and 10), and the N.STB signals are turned ON for
30 ms. The Display Terminal Unit then cyclically (at intervals of approxi-
mately 10 to 20 ms) reads the numeric data, if N.STB is high, and dis-
plays the data in the two specified columns. (Up to 8 columns and 16
characters can be specified.)

Displaying Data in Page Read Mode

=
o

Digit Numeric
designation | | value |
8

7 6 5 4

©

2 1 0

oo o oo ooo /8

3
More significant I | Ia_ezss significant I

digit igit

OOOOOOOO(_
OOOOOOOO(_

v v A\ 4 v \4 \4 A 4 ¢
OIOIOIOICITICICTRE,

Numeric values are displayed at the positions specified
by the ESC Y command.

17
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Operating Modes Section 3—-1

DIP Switch Pin 11: ON
Numeric Designations

A maximum of 8 digits can be displayed. The number is input from the host
using a Digit designation and a numeric data as shown below. The display

will appear when the least significant digit (LSD) has been designated (i.e.,
when Data 8, 9, and 10 are all zero). All data is buffered until the LSD has

been received.

Digit Numeric
designation | | value |
8

10 9 6 5 2 1 0

7 4 3
| More significantJ | Less significant I
digit (DL)

digit (DH)

OOOO(_

o O Fr P
o B O

LSD

A stable signal is required for approximately 20 ms to read two digits.

Note: Numeric data can only be displayed in 1/2 width and 1/4 width; full
and double width cannot be displayed.

3-1-2 Terminal Mode

This operating mode can be used with all three communication modes. In
this mode, characters and bar graphs can be displayed by transferring con-
trol command codes (e.g., ESC) and display data to the Display Terminal Unit
from an external source. It is also possible to read and display page data
stored on the RAM/ROM card.

Since high-speed processing is required in this mode, the READY signal will
go high before the internal buffer fills (except when the RS-422 interface is
used). Therefore, input data is accepted sequentially while the READY signal
is high.

3-1-3 Dynamic Scan Mode

This operating mode is used to display up to 24 pages of data cyclically on
the Display Terminal Unit. This mode can be used with the parallel interface
only.

Eleven data lines (data O to 10) are used to generate an 8 x 3 matrix. One of
24 pages is displayed cyclically, depending on its status.

Data lines 0 through 7 are input when any one of data lines 8, 9, or 10 is high
and the page corresponding to the input data is displayed. Page data is alter-
nately displayed at 3-second intervals until all lines go low.

While the Unit is in this mode, the first address of a page can be changed
using the DIP switch on the back panel.

18
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Operating Modes Section 3—-1

Dynamic Scan Mode Display Matrix

Data Line 0 \

1
2 3 x 8 matrix
3
Data No. o] 1 2 3 4 5 6 7
4 Scan
? address
X 8
- 5
6 I::> 9
1
7 0
J
8
9 Scan
address Y
10

3-1-4 Read/Write Mode

This mode is used to both read and write messages and user-defined char-
acters from a personal computer to the Display Terminal Unit. The read/write
mode can be used only with the RS-232C serial interface.

3-1-5 Page Read and Read/Write Mode

The Page Read and Read/Write Mode enables application of the functions of
the page read mode and the read/write mode without switching modes, i.e., it
supports the functions of both of these modes.

3-1-6 Self-diagnosis Mode

This mode is used to check the operations of the Display Terminal Unit.

19
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DIP Switch Setting_js Section 3-2

3—-2 DIP Switch Settings

The Display Terminal Unit can operate in any of the modes described in the
previous section. These modes are selected with the 16-pin DIP switch on
the back panel of the Unit. Note that only one mode can be specified at a
time, and the mode selected becomes valid when the Unit is turned ON.

3-2-1 Page Read Mode

NN || N |t

For pins 1, 2, 11 and 12, refer to the tables below. All other pins should be set

as shown.
Setting | Pin 1: Data input Pin 2: Strobe
code
0 BCD code Enabled
HEX code Disabled
Setting | Pin 11: Numeric display command Pin 12: Character size
0 Command | compatibility Full-width/ 1/2 width
1 Command Il compatibility 1/4 width

3-2—-2 Terminal Mode, Parallel

QRN || W

For pins 11 and 12, refer to the table below.
All other pins should be set as shown.

Setting | Pin 11: Numeric display command Pin 12: Character size
0 Command | compatibility Full-width/ 1/2 width
1 Command Il compatibility 1/4 width
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3-2-3 Terminal Mode, Serial RS-232C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1: ON

0: OFF

|_‘:, Mode Selection

For pins 1 through 8, 11 and 12, refer to the tables below.
All other pins should be set as shown.

Setting Baud rate
Pin 1 Pin 2
0 0 1200 baud
1 0 2400 baud
0 1 4800 baud
1 1 9600 baud

Setting | Pin 3: Data length

0 Eight bits
1 Seven bits
Setting Parity
Pin 4 Pin 5
0/1 0 No Parity
0 1 Even Parity
1 1 Odd Parity

Setting Pin 6: Stop bit

0 One stop bit
1 Two stop bits
Setting Transfer control

Pin 7 Pin 8
0/1 0 None
0 1 XON, XOFF
1 1 Control Signal
Setting | Pin 11: Numeric display command Pin 12: Character size
0 Command | compatibility Full-Width/ 1/2 width
1 Command Il compatibility 1/4 width
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3—-2-4 Terminal Mode, Serial RS-422

1 2 3 4 5 6 7 8
1: ON
0: OFF
|_‘:, Mode Selection

For pins 1 through 9, 11 and 12, refer to the tables below.
All other pins should be set as shown.

Setting Polling
Pin 1 Pin 2 Pin 3 Pin 4 address

0 0 0 0 00
1 0 0 0 01
0 1 0 0 02
1 1 0 0 03
0 0 1 0 04
1 0 1 0 05
0 1 1 0 06
1 1 1 0 07
0 0 0 1 08
1 0 0 1 09
0 1 0 1 10
1 1 0 1 11
0 0 1 1 12
1 0 1 1 13
0 1 1 1 14
1 1 1 1 15
Setting | Pin 5: Baud rate Pin 6: Data length
0 2,400 baud Eight bits
1 4,800 baud Seven bits

Setting Parity

Pin7 Pin 8

0/1 0 No parity
0 1 Even parity
1 1 QOdd parity
Setting | Pin 9: Stop bit
0 One stop bit
1 Two stop bits
Setting | Pin 11: Numeric display command Pin 12: Character size
0 Command | compatibility Full-width/ 1/2 width
1 Command Il compatibility 1/4 width
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3-2-5 Dynamic Scan Mode

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1: ON

0: OFF

|:, Mode Selection

For pins 1, 2, 3, and 12, refer to the tables below.
All other pins should be set as shown.

Setting Page

Pin 1 Pin 2 Pin 3 range
0 0 0 0to 23
1 0 0 2510 48
0 1 0 50to 73
1 1 0 7510 98
0 0 1 100 to 123
1 0 1 125 to 148
0 1 1 150 to 173
1 1 1 175to 198
Setting [ Pin 12: Character size
0 Full-width/ 1/2 width
1 1/4 width

3-2—-6 Read/Write Mode (RS-232C)

ARG EEEN || WEEEER e

Setting Baud rate
Pin 1 Pin 2

1 1 9,600 baud

Setting | Pin 3: Data length

0 Eight bits
1 Seven bits
Setting Parity
Pin 4 Pin 5
0 No Parity
Even Parity
1 Odd Parity

Setting Pin 6: Stop bit
0 One stop bit

1 Two stop bit

23
AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



DIP Switch Setting_js Section 3-2

Setting Transfer control
Pin7 Pin 8
0/1 0 None
0 1 XON, XOFF
1 1 Control Signal

Setting | Pin 12: Font
0 Full-width/ 1/2 width
1 1/4 width

3-2-7 Page Read and Read/Write Mode (RS-232C and Parallel)

1 2 3 4 5 6 7

9 10 11 12 13 14 15 16

1: ON
0: OFF
|_‘:, Mode Selection

(]

For pins 1 through 4, refer to the tables below.
All other pins should be set as shown.

Setting Baud rate
Pin 1 Pin 2
0 0 1200 baud
1 0 2400 baud
0 1 4800 baud
1 1 9600 baud

Setting | Pin 3: Data length

0 Eight bits
1 Seven bits
Setting Parity
Pin 4 Pin 5
0/1 0 No Parity
0 1 Even Parity
1 1 Odd Parity

Setting Pin 6: Stop bit

0 One stop bit
1 Two stop hits
Setting Transfer control

Pin 7 Pin 8

0/1 0 None
0 1 XON, XOFF
1 1 Control Signal

Setting | Pin 9: Data input code Pin 10: Strobe
0 BCD code Strobe on
1 HEX code Strobe off
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-
Setting | Pin 11: Numeric display command Pin 12: Character size
0 Command | compatibility Full-Width/ 1/2 width
1 Command Il compatibility 1/4 width

3-2-8 Self-diagnosis Mode

LLLIPE

10 11 12 13 14 15 16

9
1: ON
0: OFF
|_‘:, Mode Selection

For pins 1 through 4, refer to the tables below.
All other pins should be set as shown.

Setting Mode Function

Pin 1

Pin 2

Pin 3

Pin 4

0

0

General diagnosis

Executes
self-diagnosis steps
1to 7 in sequence.

Memory check

Checks internal
memory (RAM or
ROM).

Display check

Checks all LCD
dots.

Connector check

Displays signal
status of 1/0
connector.

Serial check

Loop-back test for
RS-232C/RS-422

Mode switch check

Displays status of
mode selector DIP
switch.

Character display

Displays characters
other than
user-defined
characters.

Message display

Displays message
screens alternately.

Diagnosis call mode

For pre-shipping
factory check
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SECTION 4
Displaying Text and Graphics

This section explains the format for the text and graphic commands which register and display text and graphics on the
Display Terminal Unit. Application examples in the different operating and communication modes, including BASIC
programs for implementing the graphic commands on a personal computer or ASCII Unit and ladder diagram programs
for the PC, are presented.

4-1 Cursor Assignment Table . ......... ... . . e 28
4-2  Graphic Commands . ... ... ... 29
4-3 Textand Graphicsin Terminal Mode .. ....... ... ... ... .. ... ... . . . ... .. 30
4-4 Bar Graph EXample . ...... .. e 33
4-5 Page Read Example ... .. ... 37
4-6  Application Example . ... ... .. 39
4-7 Numeric Value Display (Command ) ............... ... ... 40
4-8 BarGraph Display .. ... ... 45
4-9 Registering Characters .. ......... . 55
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4-1 Cursor Assignment Table

To display data such as numeric values, characters, and bar graphs on the
Display Terminal Unit using the PC or a personal computer, it is necessary to
specify the display position of the data. The following table illustrates the cor-
respondence between data positions and their respective hexadecimal
codes. This table is a map of the Display Terminal Unit display. Listed along
the top of the table are the column positions and their hexadecimal codes.
Listed along the left side of the table are the row positions and their hexade-
cimal codes. There are two character size modes, full-width/half-width and
1/4 width. These are listed along the bottom-left of the table. Which of the
two settings is chosen will determine the number of characters that can be
displayed. Both modes display characters in 15 columns, but full-width mode
divides the screen into four rows while 1/4 width mode divides the screen into
eight rows.

Map of Display Terminal Unit Screen

Row

Position 1, 2]3'4|s5, 6| 7, 8] 910 11,12]13,14 |15,16]17, 18] 10,20] 21, 22| 23,24 | 25, 26| 27, 28] 29,30
HEX Code [20121[22, 23| 24125( 26127 28129| 2A 2H 2G 2D| 26 2 30+ 31| 32133 |341 35| 36137 38139| 3A 3H 3G 3D)
1 20 ' ] ' ' [ [ ) ] 1 ] ] T T T
1 A0 e R R D R I e i T B i il e e e Bl el B e B e s B it T e
2 21 N N N N N N ' N N : N ' N
3 22 ] ' ] [ ' 1 1 ' ] ] [} ] ' [
2 21"4"2'3"7".'" N e e T et A A i A i B
AR R RS RN RE AR R R R
3 22 6 25 ' ] ' ' ' ' ' ' ' ' ' ' ' '
7 L ] L L L L L L L L L L
4 23----2_6__1._-.._- [ Y RNt R U A U AN Y A [N U Y (U N [N T U S (N N G D R
8 27 ] 1 ] (] (] (] (] ! (] (] [ [ ' [
Posi- Posi-
tion Code| tion Codeg
Full-width/ )
half-width | 14 Wwidth

The following table shows the relationship between code and input keys.

Position 1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30
HEX code 20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |2A | 2B |2C | 2D |2E |2F |30 |31 |32 |33 |34 |35 )36 |37 |38 |39 |3A |3B |3C |3D
Key Ul # $ % | & ’ ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9 . ; < =
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4-2  Graphic Commands

The following Graphic Commands control how and where characters are dis-
played on the Display Terminal Unit screen.

Cursor position

ESC Y Row Col
1B 59 (row) (column)

Auto-cursor control

ESC X Row Col
1B 58 (row) (column)

Bar graph reference point setting

ESC & I m n
1B 26 (column) (width) (No. of dots)

I: Specifies column position in a bar graph for each page

Bar graph display

ESC ’ m nl n2 n3
1B 27 Real dot data

m: Specifies the line on which the data is displayed

Calculation display

ESC % m
1B 25

m: Specifies the column in which data is displayed as a per-
centage

Numeric value display position specification

ESC M ROW COL
1B 4D (row) (column)

29
AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Text and Graphics in Terminal Mode Section 4-3

4-3  Text and Graphics in Terminal Mode

The appearance of text and graphics on the Display Terminal Unit can be
controlled in Terminal mode from a PC, an ASCII Unit, or a personal comput-
er.

Parallel Interface Using the parallel interface, graphic commands can be directed to the Dis-
play Terminal Unit (connected to a PC I/O device) by the PC program.

Serial RS-232 Using the RS-232C serial interface, the display of text and graphics on the

Interface Display Terminal Unit can be controlled from the ASCII Unit or a personal
computer.

RS-422 Interface Using the RS-422 interface, the display of text and graphics on the Display

Terminal Unit can be controlled from a personal computer only.

In terminal mode, the generation and display of text and graphics can be
controlled by the PC program, a BASIC program running on the ASCII Unit,
or a basic program running on a personal computer.

In the following example applications, both PC program and BASIC program
examples are discussed together with the description of the graphic com-
mand formats.

Message Registration The message registration command, ESC Im D1 - D128, registers messages

Command in the message user RAM of the Display Terminal Unit; up to 200 pages of
messages can be registered on a single RAM card. The parameter “m” indi-
cates the page number of the screen to be registered and must be a 3-digit
numeral. To register a message, use the following format:

1. ESC 1 (m) : (m) is the page number.

2. ESC Y (row) (col) : (row) (col) specifies the location of the first
character on the page.

3. ESC W (n) : (n) specifies the character size.

4. The actual text of the message.

5. The characters “PF” which signify the end of the message.

The following graphic commands are illustrated in tabular form. The top row
of the tables indicates the command data position in memory. The middle row
is the actual graphic command. The bottom row is the HEX code equivalent
of the graphic command and its associated data.

Message Registration Example

Purpose: To register the following message on page 199 of the RAM card.
{Ep} _R :(\ L (\ i il
‘ﬁn_:e:ezllezuz:zeer:
[ CO[MIPILE]TIE] ] R
L TEL [colsislan] i7l7i-lai7loio] | |
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Graphic Command The following tables illustrate the graphic commands to register the above
message.

D1|D2 | D3| D4|D5|D6| D7) D8|D9 |D10| D11

ESH | 1109 9 |ESC| Y ! ' |ESCl W | 3 P R

1B| 49| 31|39 |39|1B| 59|21 |21 | 1B| 57| 33| 82]|6F | 82| 71

Registers mes- Specifies position Specifies character
sage where “PRODUCT”  size of “PRODUCT".
on page 199. is written.

D12| D13|D14| D15| D16| D17| D18| D19| D20| D21| D22| D23| D24| D25| D26| D27

o D U C T ESC| Y K $ |ESC| W

82| 6E| 82| 63| 82| 74| 82| 62| 82| 73|1B| 59| 22| 24| 1B | 57

Inputs full-width characters in Shift JIS code Specifies position Specifies size
where “COMPLETE”" of characters
is written. “COMPLETE”"

D28 D29|D30| D31| D32| D33| D34| D35| D36| D37| D38| D39| D40| D41| D42

@) C (0] M P L E T

30| 82| 62| 82| 6E| 82| 6C| 82| 6F | 82| 6B | 82| 64| 82| 73

Inputs full-width characters in Shift JIS code.

D43| D44| D45 | D46| D47| D48| D49| D50 D51| D52| D53| D54| D55| D56| D57| D58

E |escl Y| #|&| Tl E| Lseacd ( [O ]| 5]5] 9])

82| 64| 1B| 59| 23| 26| 54| 451 4C| 20|28 | 30| 35| 35|39 | 29

Specifies position Inputs half-width characters in ASCII code.
where “TEL” is written.

D59 | D60| D61 | D62| D63| D64| D65| D66 D67 to D128
space] 7 7 - 1 7 0 0 PF
20| 37| 37| 2D| 31| 37| 30| 30 FF

Fills data D67 to D128 with FF.

DIP Switch Setting In order for the Display Terminal Unit to communicate with a personal com-
puter, the operating mode and communication parameters should be set as
follows:
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DIP Switch Settings

Character Size: Full/half-width
Stop bits: 1

Data length: 8 bits
Transfer: Control signal
Parity: None

Baud rate: 4,800 bps

DIP switch settings for Terminal mode using serial RS-232C interface
1 2 3 4 5 9 10 11 12 13 14 15 16

1: ON
0: OFF
Refer to Section 3-2-3 for
setting of switches 1 to 4. .
Mode Selection

DIP switch settings for Terminal mode using RS-422 interface
1 2 3 4 5 9 10 11 12 13 14 15 16

1: ON
0: OFF
Refer to Section 3-2-4 for
setting of switches 1 to 4. )
Mode Selection

BASIC Program

The following BASIC program executes the graphic commands illustrated on
the previous pages.

10 OPEN“COM1:N,8,1,,,"AS#2

20 A$=CHR$(&H1B) Specifies ESC as A$.

30 PRINT #2,A$ +“I" +“199"] Registers data on page 199.

40 PRINT #2,A$ + “Y" + 1" + “I” Specifies position of
“PRODUCT".

50 PRINT #2,A$ + “W3";] Specifies character size.

60 PRINT #2, CHR$(&H82) + CHR$(&H6F) + CHR$(&H82) +
CHR$(H71) +CHR&(H82) + CHR$(&HBE) + CHR$(&HS2) +
CHR$(&H63) +CHR$(&H82) + CHR$(&H74) + CHR$(&HS2) +
CHR$(&H62) +CHR$(&H82) + CHR$(&H73);

70 PRINT #2,A$ + “Y” + CHR$(&H22) + “$] Specifies position
of “COMPLETE".
80 PRINT #2,A$ + “WO0"] Specifies character size.

90 PRINT #2, CHR$(&H82) + CHR$(&H62) + CHR$(&H82) +
CHR$(&H6E) +CHR$(&H82) + CHR$(&H6C) + CHR$(&HS2) +
CHR$(&H6F) + CHR$(&H82) +CHR$(&H6B) + CHR$(&H82) +
CHR$(&H64) + CHR$(&H82) + CHR$(&H73) +CHR$(&HS2) +
CHR&(&H64);

100  PRINT #2,A$ + “Y” + “#" + “&’] Specifies position of “TEL
(0559)...

110  PRINT #2,“TEL (0559)77-1700"] Displays “TEL
(0559)77-1700".

130 PRINT #2,CHR$(&HFF)] Ends input of message.
140 PRINT #2,“0000000000000..." Fills the remaining memory
with 0s.
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4-4  Bar Graph Example

To display a message created and registered with graphic commands or a
BASIC program as illustrated in the previous example, the Display Terminal
Unit must be connected to a PC and special code must be incorporated into
the PC program. The DIP switches must be reset and a ladder diagram pro-
gram must be prepared.

DIP Switch Setting Set the DIP switch so that alphanumeric characters are displayed in
full-width/half-width.

DIP switch settings for Terminal mode using the parallel interface

DIP switch settings for Terminal mode using the parallel interface
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

T LT e
I

12.

I/O Timing An 8-bit command code, consisting of DATA lines 0 through 7, is output.
DATA lines 8 through 10 are not used. The command code is output as illus-
trated in the following timing chart:

DATA
@

D.STB K

READY

Execution Sequence

1. READY status is checked and the command code is output.

2. The D.STB bit is turned ON after the command has been output.
3. The next command code is output following steps (1) and (2).
Note The READY signal goes high before the internal buffer is full.

Therefore, while the READY signal is high, commands and data
are accepted sequentially.

Graphic Command With the following data and the page registration command, the contents of
Data Storage Area DM 405 through DM 523 are registered on page 199. To read the registered
pages again, use the Page Read command ESC P 199.
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DM 400| 001B| DM 422 0082| DM 444 0064| DM 466| 002D
Page 401 49 423 62 445 82 467 31| All128
registration 402 31 424 82 446 72 468 37| lines of
command 403 39 425 73 447 82 469 30| dataare
R o AY A< ) 426 1B 448 64 470 30| entered.
405 1B 427 59 449 1B 471 FF
406 59 428 22 450 59
407 21 429 24 451 23
408 21 430 1B 452 26
409 1B 431 57 453 54
410 57 432 30 454 45
411 33 433 82 455 4C
412 82 434 62 456 20
413 6F 435 82 457 28 v
414 82 436 6E 458 30 532 FF| —4—
415 71 437 82 459 35
416 82 438 6C 460 35
417 6E 439 82 461 39
418 82 440 6F 462 29
419 63 441 82 463 20
420 82 442 6B 464 37
v 421 74 443 82 465 37
PC Program The following program example uses the C200H PC and the High-density
and Multiplex 1/0 Unit configuration.
High-density and Multiplex /O Unit C500-DT021/DT022-V1

215

i
L =
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Bit Assignment

Pin No. [ Signal name Bit No.
1 D.STB IR 10012
2-7 Not used

8 DATAO IR 10000
9 DATA1 IR 10001
10 DATA2 IR 10002
11 DATA3 IR 10003
12 DATA4 IR 10004
13 DATAS5 IR 10005
14 DATA6 IR 10006
15 DATA7 IR 10007
16 N. STB IR 10013
17 READY IR 10100
18 GND N.A

19 GND N.A

20 DATA8 IR 10008
21 DATA9 IR 10009
22 DATA10 IR 10010
23 PAGE INC IR 10011
24 24VDC NA

25 24VDC NA

Vacant: IR 100 bits 14 and 15
IR 101 bits 01 through 15
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Example Ladder This program is used to display bar graphs. The graphic command data
Program shown in the table on the previous page is stored in the DM area.
Start input Command end
00000 12813
00000 : : }r 12815 Execution
12815
1l
]
12815
00004 1 @MOV(21)
Executi
xeeution #0400 Sets command
DMO0500 area to which
133 commands
are sent,
@MOV(21) starting from DM
0400.
#0133
DMO0501
12815 10100 12813 12814
w0007 |— F—Hf—H—HF aroven
READY * DM0500
signal check
10100 100 Sends the
data for one
: DIFU(13) 12800 I command.
12800
'ﬁ J| @INC (38)DM0500| iﬁfihagaw
command is
: @DEC(39)DM0501 I sent.
25506
L Ends
L 12813 command.
: DIFD (14) 10012 I Outputs
D.STB.
12815
00021 : : DIFD (14) 12814 I [E,'_”g-?s_
00023

36
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4-5 Page Read Example

Before messages can be read, they must first be registered using the proce-
dures explained in the previous examples.

I/O Timing I/0O timing changes depending on how the strobe signal is used.

With Strobe Signal OFF

The strobe signal is used when DATA lines 0 through 10 are multiplexed with
the numeric value display.

DATA
0to 10 o) Page data N

®

D.STB

@ BUSY

BUSY
READY

Execution Sequence

1. The READY signal is checked and page data is output.

2. The D.STB (data strobe) goes high after the page data has been trans-
ferred.

3.  When READY goes high it becomes BUSY. During the BUSY interval,
the strobe will turn OFF.

4. Steps (1) to (3) are executed repeatedly to read pages.

With Strobe Signal ON

Pages are read depending on the status of data lines 0 to 10. Usually, a pro-
gram that reads pages can be developed easily in this mode.

D0000: Stores page data.
READY
HF MOV(21)

100: in the case of the example

DMO0000
system shown on page 39.

100

In this condition, page data is always read; therefore, pages can be set again
by changing the contents of DM 0000.
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DIP Switch Setting

y e || AR

e

Setting | Pin 1: Data input code Pin 2: Strobe
0 BCD code Enabled
1 HEX code Disabled

Setting | Pin 12: Character size

0 Full-width/ 1/2 width
1 1/4 width
PC Program This program uses the example system shown on page 31.
1L
1T @MOoV(21)
Read input D0000 Output page data.
100
: DIFU(13) 12800 I
12800 10100
n @ORW(35)
— Waits till D.STB falls
Ready #1000 for 1 scan time after
100 page data has been
output.
100 ‘
12801
: 12801
Ends page data output.
10100
} @ANDW(34)
BUSY HEFFF Checks BUSY and
makes D.STB rise.
100 I
100
12802
: 12802
Read end
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4-6  Application Example

This example illustrates the use of a Display Terminal Unit working in con-
junction with a PC to display real-time operational information.

Suppose that one system involves 50 operations and 50 conditions. Then the
number of variations to be displayed is 2,500 (50 x 50). These 2,500 varia-
tions can be displayed on a single display device using the overlapping dis-
play technique, as follows:

1. The display device is arranged so that operations are displayed on the
upper two lines, conditions on the lower two lines.

2. Write the following data in BASIC language to the ASCII Unit:

PAINTING
NORMAL

| PAINTINGh VT ESC Y !$ ESC W 3 PAINTING PF

(e.g.,page 0) |<—>| |<—>| T

Overlapping  Display Quadruple
screen position (2 x 2) Page end

| NORMALh VT ESC Y # $ ESC W 3 NORMAL PF
(e.g.,page 50)

In this manner, messages are created by prefixing VT code to the beginning
of each page.

3. Page data is written to the DM area in the program example. In this
manner, data can be displayed in various combinations.
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4—7  Numeric Value Display (Command I)

Numeric values can be displayed in one of two modes. Either numeric values
are displayed in page read mode directed by the PC or in terminal mode di-
rected by a personal computer or the ASCII Unit. In this section, processing
in page read mode is discussed.

As an example, a changing count in a real-time numeric display is illustrated.
In preparation for this example, the following screen must be created using
graphic commands in BASIC and registered in the RAM card.

Created screen

T T

,U
B I =
m
[t
m
>.
---..--.z.---
o
- ----c.---
---.----Z.---

---..--.Z.---.
_l.

I
B3,
il
¢y
il
_|.
>

SR P z.---
o

S c.---

|<—P| (Numeric data can be displayed

. in half- or 1/4-width characters.)
Numeric value

display area
BASIC Program The following BASIC program creates and registers the above "created
screen.”
10 OPEN “COM:N81N" AS #2
20 A$=CHR$(&H1B)] Specifies ESC as A$.

30 PRINT #2,A$ + “I” + “000™;] Registers data on page 000.

40 PRINT #2,A% + “Y" +“I" +“]  Specifies position of
“PRESENT AMOUNT.”

50 PRINT #2, + CHR$(&H82) + CHR$(&H6F) + CHR$(&H82)
+CHR$(&H71) + CHR&(&H82) + CHR$(&H64) + CHR$(&HS2) +
CHR$(&H72) + CHR$(&H82) + CHR$(&H64) + CHR$(&HS2)
+CHR$(&H6D) + CHR$(&H82) + CHR$(H73) + CHR$(&H) +
CHR$(&H20) + CHR$(&H82) +CHR$(&H60) + CHR$(&HS2) +
CHR$(&H6C) + CHR&(H82) + CHR$(&H6E) + CHR$(&H82)
+CHR$(&H74) + CHR$(&H82) + CHR$(&HBE) + CHR$(&H82)

CHR$(&H73);
60 PRINT #2,A% + “M” + “#" + “.";] Specifies the numeric display
boundaries.
65 PRINT #2,A$ + “*" + “B™]] Specifies no zero suppression.
70 PRINT #2,CHR$(&HFF);] Ends input of message..

80 PRINT #2,“00000...0000"
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I/O Timing Because DATA lines 0 through 10 are used for page data as well as for the
input of numeric values, the strobe signal is used. Therefore 1/O timing is as
follows:

DATA
0to 10 @ Page data Column + data Column + data

©)

D.STB

N.STB

30 ms

READY ——1

Execution Sequence

1. The READY signal is checked and page data is output.

2. After page data has been output, the D.STB signal goes low.

3. The READY signal is confirmed busy. Then the D.STB signal goes low.
This completes the page reading process.

4. After the page has been read, the READY signal is checked, and a col-
umn of data is output.

3. After the column of data has been output, the N.STB signal goes low for
30 ms and then high again. This sets the first column of data displayed
on the display device.

4. If several columns are to be displayed, step 5 above must be repeated
for each column. After all the columns have been displayed, the first col-
umn is displayed again (thus repeating steps 5 and 6). This makes nu-
meric value display possible.

DIP Switch Setting

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1: ON

0: OFF

|_‘:, Mode Selection

Setting | Pin 1: Data input code Pin 2: Strobe
0 BCD code Enabled
1 HEX code Disabled

Setting | Pin 12: Character size
0 Full-width/ 1/2 width
1 1/4 width
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PC Program Numeric values are displayed as follows:

DM 600| Numeric data area DM 602 ///////////%

DM 601 Number of numeric value columns DM 602 7.

Numeric

DM 602 Numeric data area data

The following PC program stores the necessary numeric data.

TIMOO1
LY
00038 TIMOO1 Present
P4l value 1 2
#9999
25313 3 4
00040 ! ! ANDW(34) DM 700
Normally ON #FFOO
TIMOO1 1 2
DMO0700 0 0
SRD(75) DM 700
DMO0700 0 1
DMO0700
2 0
SRD(75) DM 700
DMO700 0 0
DMO0700
1 2
ANDW(34) DM 701
#00FF
TIMOO1 0 0
DM0701 3 4
00045 : END(01) I

The following example program displays numeric values as shown on the
preceding page. This program uses the example system shown on page 31.
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00000

00014

00020 1

00000
: @MOV(21)
Read input DMO0100
100
DIFU(13)
12800
12800 10100
1 +F @ORW(35)
#1000
100
100
12801
LK
Al
12801
1(%1}90
ydi ANDW(34)
#EFFF
100
100
Read end | 15g02
12802

—|
—{F—

DIFU(14)

12803

@MOV(21)

#0700

DMO0600

@MOV(21)

#0002

DMO0601

12803
I

@MOV(21)

#0000

DMO0602

12805

@ORW(35)

*DMO0600

DMO0602

100

DIFD(14)

12804

Program continued on the next page

T

Reads page
on which nu-
meric values
are displayed.

Y

Column setting

Turns on all
columns.

Y
=

Sends one
piece of data

43

AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Numeric Value Display Section 4-7

128|04 1?]_}90
00000 | v4 10013 T

Turns on
N. STB for
10013
I 30 ms.
00028 — | TIMH(L5) 016

#0003

00030 — | DIFD(14)

12805 l
T

INC(38)
128|05
00032 —|| DMO0600
ADD(30)
#0100
DMO602 Sets data to
DMO0602 be sent next.
DEC(39)
DMO0601
25506
: : 12803 l
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4-8 Bar Graph Display

Fixed Graphics

Created screen

Bar graphs can be displayed in terminal mode by using the ESC Pm com-
mand. In this example, the Display Terminal Unit is controlled by a PC using
the parallel interface.

In preparation for this example, the following screen must be created using
graphic commands in BASIC and registered in the RAM card.

MgO NéT Hé é PER OéD UéC Tél O§N éS TEATEU Sé é é
Actual display ' ' ' ' '

vl | eirlanudr o igrarus | ]
4l || —— | | | |6:4]%
AHI AN EPRE
6| | I

BASIC Program

Real-time Graphics

Data and bar graphs charge in real-time. /

The following BASIC program registers the above fixed graphics.
10 OPEN “COM:N81N” AS#2

20 A$=CHR$(&H1B) Specifies ESC as A$.
30 PRINT #2,A$ +“I"+“123"]

40 PRINT #2,A% + “Y" +“" + 1] Specifies position where the
title is written.

50 PRINT #2, CHR$(&H4D) + CHR$(&H4F) + CHR$(&H4E) +
CHR$(&H54) + CHR$(&H48) +CHR$(&H20) + CHR$(&H20) +
CHR$(&H20) + CHR$(&H50) + CHR$(&H52) + CHR$(&H4F)
+CHR&(&H44) + CHR$(&H55) + CHR$(&43) + CHR$(&H54) +
CHR$(&H49) + CHR$(&H4AF) +CHR$(&HAE) + CHR$(&H20) +
CHR$(&H53) + CHR$(&H54) + CHR$(&H41) + CHR$(&H54)
+ CHR$(&H55) + CHR$(&H53);

60 PRINT #2,CHR$(&HFF);] Ends input of message.
70 PRINT #2,“0000000...0000”

The following graphic commands and programs are for generating the real-
time graphics that are superimposed over the fixed graphics created above.
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Issue a command to read pages.

DM. 50 51 52 53 54
Data 001B | 0050 | OOM1 | 00m2 | 00m3

CAR ESC P m
|<— Reads page —>| Input 3-digit ASCII codes
number on which for page number m.
data is displayed. Example: To read page 15
0 1 5
30 31 35
Generate April Bar The following graphic commands generate the "4” for April and the corre-
Graph sponding bar graph.
DM No. | 100 101 | 102 104 105 106 107 108 109 110
Data 001B | 0059 | 0021 | 0021 {0034 |001B 0026 |0025 | 0032 | 0032
CAR ESC Y ! ! 4 ESC & % 2 2
|<— Specifies position—>H<—>| |<— Sets origin of bar graph —>|
where “4” is written. (displayed from the 6th
col-umn).
2: 8 dots for bar graph width
2: 2 dots for 1
DM No. | 110 111 112 113 114 115 116 117 118
Data 001B | 0027 | 0021 [ 0031 (0032 | 0038 | 001B | 0025 | O03A
CAR ESC ’ ! 1 2 8 ESC %
|<— Displays bar graph from the 2nd —>| I(— Calculation
column. and display
128: Real dot data which can be changed (: is displayed from
according to the actual numeric value the 27th column.)
This screen is generated by the above graphic commands.
MO[N:T[H: . |[PIRIO.D|U.C[T!I |ON[ S|T.A[T.U|S. : :
Al L] e | | | [6:4]%
N R R R N L
A I A I I A N O N N A M A I R
Generate May Bar The following graphic commands generate the "5” for May and the corre-
Graph sponding bar graph.
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DM No. | 200 | 201 | 202 203 204 205 206 207

Data 001B | 0059 | 0022 [ 0021 [0035 |001B | 0027 | 0022

CAR ESC | Y " ! 5 ESC ’ "
Specifies position—>| |<—>| I(— Sets bar graph to start
where “5” is written. Month from the 3rd column.

can be
changed.

DM No.| 208 | 209 | 210 211 212 213
Data 0030 | 0039 | 0036 | 001B | 0025 | O03A

CAR 0 9 6 ESC %

Real dot data which can —>| |<— Calculation —>|
be changed according to and display

the actual numeric value (: is displayed from

the 27th column.)

This screen is generated by the above graphic commands.

vidnitli | ¢ [eirloinludri|on] islrarils | ||

| I I R S N N N I I I e A 7

AHE T

] L

Generate June Bar The following graphic commands generate the “6” for June and the corre-
Graph sponding bar graph.
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DM No. | 300 | 301 | 302 303 304 305 306 307

Data 001B | 0059 | 0023 | 0021 [0036 |001B | 0027 | 0023

CAR ESC | Y # ! 6 ESC ’ #
Specifies position—>H<—>| I(— Sets bar graph to start
where “6” is written. Month from the 4th column.

can be
changed.

DM No.| 308 | 309 310 311 312 313
Data 0031 | 0035 | 0030 | 001B | 0025 | O03A

CAR 1 5 0 ESC | %

Real dot data which can —>| |<— Calculation —>|
be changed according to and display

the actual numeric value (: is displayed from

the 27th column.)

This screen is generated by the above graphic commands.

MOIN: T [H: . |P.RIC.D|U.C[T.I [ON[ 'S|T.A|IT:U|S. : :
Al v | eeeeeeeemmmmsmm | | | V] 1604 %
B ] vl ] |48]%
6| ;| L (7|9
I/O Timing The commands in the previous steps are issued according to the following

I/O timing diagrams.
Command codes are output on DATA lines 0 through 7 as an 8-bit HEX code.

The 1/O timing is as follows:

DATA
@

D.STB - ] L
READY
Execution Sequence
1. READY status is checked and the command code is output.
2. After the command has been output, the D.STB signal is turned ON.
3. The next command code is output following steps (1) and (2).
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The READY signal goes high when the internal buffer becomes full. There-
fore, command data is sequentially accepted while the READY signal is high.

In the PC program example, the commands and data necessary for display-
ing the bar graphs are stored in DM words. The DM contents are output se-
quentially. If the contents of DM 104, DM 202, and DM 304, which store
months, and the contents of DM 117 to DM 119, DM 208 to DM 210, and DM
308 to DM 310, which store the bar graphs, are changed, different bar
graphs can be displayed.

DIP Switch Setting
Serial Interface

Stop bits: 1

Parity: None
Data length: 8 bits
Baud rate: 9,600 bps

9 10 11 12 13 14 15 16

Lo T Ll R T T Ll

Setting Baud rate
Pin 1 Pin 2
0 0 1200 baud
1 0 2400 baud
0 1 4800 baud
1 1 9600 baud

Setting | Pin 3: Data length

0 Eight bits
1 Seven bits
Setting Parity
Pin 4 Pin 5
0/1 0 No Parity
0 1 Even Parity
1 1 Odd Parity
Pin 6: Stop bit
One stop bit
Two stop bits

Setting Transfer control
Pin 7 Pin 8
0/1 0 None
0 1 XON, XOFF
1 1 Control Signal
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Setting | Pin 11: Front Panel Command/ Numeric Pin 12: Character
display command size
0 Disabled/ Command | compatibility Full-Width/ 1/2 width
Enabled/ Command Il compatibility 1/4 width
BASIC Program #1 The following program is necessary to display the final screen in serial mode.
10 OPEN “COM:N81N” AS #2
20 A$ = CHR$(&H1B)] Specifies ESC as A$

30 PRINT #2,A$ +“Y"+“ + ;]  Specifies position of the title.

40 PRINT #2, CHR$(&H4D) + CHR$(&H4F) + CHR$(&HA4E) +
CHR$(&H54) + CHR$(&H48) +CHR$(&H20) + CHR$(&H20) +
CHR$(&H20) + CHR$(&H50) +CHR$(&H52) + CHR$(&H4F) +
CHR&(&H44) + CHR$(&H55) + CHR$(&H43) + CHR$(&H54) +
CHR$(&H49) + CHR$(&H4AF) + CHR$(&HAE) + CHR$(&H20)
+CHR$(&H53) + CHR$(&H54) + CHR$(&H41) + CHR$(&H54) +
CHR$(&H55) +CHR$(&H53);

50 PRINT #2,A$ + “Y" = “I" + “I" + “4q",

60 PRINT #2,A%$ + “Y” + CHR$(&H22) + “I” + “5";
70 PRINT #2,A% + “Y" + “#” + “I" + “6";

80 PRINT #2,A% + “&" + “%" + “22;

90 PRINT #2,A$ + " + “I” + “128™

100 PRINT #2,A% + “%" + “.";

110 PRINT #2,A% + “" + CHR$(&H22) + “096”;
120 PRINT #2,A$ + “%" + “.7;

130 PRINT #2,A$ + “" + “#" + “150™;

140 PRINT #2,A$ + “%" + “.7;

150 PRINT #2,CHR$(&HFF);] Ends input of message.
160 PRINT #2,“0000000....000”

BASIC Program #2 This program displays the bar graphs of April, May, and June in serial mode
from the ASCII Unit or a personal computer.

10 OPEN “COM:N81N” AS #2

20 A$ = CHR$(&H1B)] Specifies ESC as A$

30 PRINT #2,A$ + “P" + “123;] Reads page number to be dis
played.

40 PRINT #2,A% + “Y" + “I" + “I" + “4"™;] Display “4”.

50 PRINT #2,A% + “&" + “%" + “22"] Sets origin of bar graph.

60 PRINT #2,A% + " + “I" + “128™] Displays bar graph.

70 PRINT #2,A% + “%" + "] Calculation and display from the
27th column.

80 PRINT #2,A% + “Y” + CHR$(&H22) + “I" + “5”;]  Displays “5” and
specifies position.

90 PRINT #2,A% + “™” + CHR$(&H22) + “096";] Displays bar graph
data from the 3rd
column.

50
AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Bar Graph Display Section 4-8

100 PRINT #2,A% + “%" + "] Calculation and dis-
play from the 27th
column.

110 PRINT #2,A% + “Y" + “#" + “I" + “6™;] Specifies position where “6”

is written.

120 PRINT #2,A$ + “™ + “#” + “150";] Displays bar graph from the

4th column.

130 PRINT #2,A$ + “%" + “:™;] Calculation and display from

the 27th column.

140 PRINT #2,CHR$(&HFF);] Ends input of message.

150 PRINT #2,“0000000....000”
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DIP Switch Setting To display bar graphs in parallel mode using the PC program, set the DIP
Parallel Interface switch setting as follows:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1: ON

0: OFF

|:, Mode Selection

Setting | Pin 11: Front Panel Command/ Numeric Setting | Pin 12: Character size
display command
0 Disabled/ Command | compatibility 0 Full-width/ 1/2 width
Enabled/ Command Il compatibility 1 1/4 width
PC Program This program uses the example system shown on page 31.
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Start input
00000 12704
00000 : : J,f 12815
12815 Command end
1L
11
12815
00004 : : @MoV(21)
Execution #0005
DMO0000
@MOoV(21)
# 0005
DMO0001
@MOV(21)
#0001
127
12701
i | @MoV(21)
o
DMO0000
@MOV(21)
#0019
0001
12702
1 @MoV(21)
Start of 2nd #0200
bar graph
DMO0000
@MOV(21)
#0019
DMO0001
12703
1 @MoV(21)
Start of 3rd # 0300
bar graph DMO000
@MOoV(21)
#0014
DMO0001
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Continued on next page

Execution

Sets command area
for reading page (1).

Sends 5 commands
from DM 0050.

@ Starts command.

Sets command area
for 1st bar graph.

Sends 19 com-
mands from DM
0100.

y Y€E)

Sets command area
for 2nd bar graph.

Sends 14 com-
mands from DM
0200.

O

Sets command area
for 3rd bar graph.

Sends 14 com-
mands from DM
0300.
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54

Continued from previous page

12815

00020 -| |—

READY
10100

—oes M

® © ©

12800

00040

@

12700

12701

—-

12814

— |

@MoV(21)

DMO0000

100

12703

-

: DIFU(13) 12800 I

@INC(38)

DMO0000

25506

@DEC(39)

DMO0001

@ASL(25)

127

12800

: DIFD(14) 10012 I

00042

: DIFD(14) 12814 I

: END(01) I

Sends one com-
mand data.

Data area to which
command is sent
next.

Starts commands
(2)to (4)

Completes com-
mand when
12704 turns ON
Outputs D.STB
Ends D.STB
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4-9 Registering Characters

Example 1: Registering a 1/4-width Character Pattern

@} . @

8 421'8 4 21 g
D1 00
D2 10
D3 28
D4 44
D5 44
D6 7C
D7 44
D8 44

ESC S 0 5 D1 D2 D3 D4 Ds Ds Dr Ds
1B 53 30 35 00 10 28 44 44 7C 44 44

D1 - D8 are used as shown here, in hexadecimal, for pattern data. The
length is fixed at 8 columns. “A” is registered as external character #5 in this
example.

Read the Registered Character Pattern.

Input “E5”, and readout the code for registered pattern #5 from “Readout
Codes for Registered Character Patterns.” (Equivalent to inputting a mes-
sage in ASCII code.)

Example 2: Registering a Half-width Character Pattern.

D1 - D17 are used as shown here, in hexadecimal, for pattern data. The
length is fixed at 8 columns. “B” is registered as external character #10 in this
example.
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o | o

8 4 2 1 : 8 4 2 1 [€[0)]
D1 00
D2 7C
D3 42
D4 41
Ds 41
De 41
D7 41
Ds 42
Do 7C
D1o 42
D11 41
D12 41
D13 41
D14 41
D1s 42
D16 7C
D17 00

ESC T 1 0 D1 D2 D3 D4 Ds De D7 Ds
1B 54 31 30 00 7C 42 41 4 41 41 42

Do Dio Di1 Di2 Diz Disa Dis Die D17
7C 42 41 41 41 41 42 7C 00
Read the Registered Character Pattern.

Input “EA”, and readout the code for registered pattern #10 from “Readout
Codes for Registered Character Patterns.”

To register a 1/4-width character pattern, set DIP switch pin 12 to 1/4-width.

Example 3: Registering a Full-width Character Pattern.

D1 - D34 are used as shown here, in hexadecimal, for pattern data. The
length is fixed at 16 columns. The pattern below is registered as external
character #15 in this example.
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o | o | o | o

Q@ 8 4 2 1 : 8 4 2 1 ! 8 4 2 1 ' 8 4 2 1 (€C)]
D1 oo D2 00
D3 08 Da 20
Ds 14 De 50
Dr 22 Ds 88
Do 41 Dio 04
D1 40 Di2 04
D1z 40 Dis 04
Dis 20 Die 08
Di7 10 Dis 10
Dig 08 D20 20
D21 07 D22 CoO
D23 01 D24 00
D2s 31 D2 18
D27 39 D2s 38
D29 1D D30 70
D31 OF D32 EO
D33 07 D34 CO

ESC G 1 5 D1 D2 D3 D4 Ds De Dr Ds
1B 47 31 35 0O 00 08 20 14 50 2 88

Do Dio Di1 Di2 Di3 Dia Dis Die Diz Dis Dig D2o
41 04 40 04 40 04 20 08 10 10 08 20

D21 D22 D23 D2a D2s D2 D27 D2s D29 D3 Dz Ds2
07 co 01 0 31 18 39 38 1D 70 OF EO

D33 D34
07 CoO
Read the registered character pattern.

Input “884F” (SHIFT JIS) and readout the code for registered pattern #15
from “Readout Codes for Registered Character Patterns.” When power is
turned ON, SHIFT JIS is the default setting.
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Appendix A

Specifications
Display Terminal Unit
Iltem Specifications
Supply Voltage +10%
24 VDC
-15%
Operating voltage range 20.4 t0 26.4 VDC
Power consumption 10 W max. (5 W normal)
Insulation resistance 10 MW (at 500 VDC) between external and ground terminal
Dielectric strength 1,500 VAC 50/60 Hz for 1 minute between power lines and ground
terminal
Noise immunity 1,000 Vp-p, pulse lapse: 100 ns to 1 ms, rise time: 1 ns
Vibration 10 to 35 Hz, 1-mm double amplitude, in X, Y, and Z directions for 2
hours each
Shock 10 Gin X, Y, and Z directions, 3 times each
Ambient temperature Operating: 0 %C to 40 %C
Storage: —20 %C to 60 %C
Humidity 35 % to 85 % RH (non—condensing)
Atmosphere Free from corrosive gas
Weight 1.0 kg max.
Dimensions 168 (W) x 84 (H) x 62 (D) mm
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Item

Specifications

Display

Dot matrix LCD panel (full graphic)

Character dimensions

In full width: 15 characters x 4 lines = 60 characters
(9.24 x 8.06 mm each)

In half-width: 30 characters x 4 lines = 120 characters
(7.5 x 3.74 mm each)

In 1/4 width: 30 characters x 8 lines = 240 characters
(4.02 x 2.66 mm each)

Characters can be enlarged in horizontal and/or vertical
directions as follows:

Double-width: 1 x 2

Double-height: 2 x 1

Four-fold: 2 x 2

Nine-fold: 3 x 3

Sixteen-fold: 4 x 4

Life expectancy of LCD

50,000 hours

No. of messages that
can be registered

200 (with RAM or 32K-byte ROM)
456 (with 64K-byte ROM)

Displayed character
types

Alphanumeric characters and symbols: 158

JIS 1st standerd: 2,965 (displayed characters can blink or be
reversed)

Screen processing
functions

Bar graph
Percentage computation and display

Screen updating

Clear paging (to erase and display old or new screens)

functions Overlapping (overlaps one screen onto another)
Alternate display (displays specified screens sequentially)
Screens can also be updated by the square and arrow
keys on the front panel.

Backlight Three illumination colors (red, green, and orange) can

be selected by two (red and green) LEDs

Life expectancy of RAM
card back-up battery

5 years (at 25 %C)

AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr




Specifications Appendix A

Display Terminal Unit

Dimensions
Side View Front View
J DT021 A
DISPLAY TERMINAL
78 43 . 84
(
v r . v
i 133 =
|
| : -t 168 >
|
I 3
[
| Top View
1 |
[ T
52 62
Ll | [ =] I l
\ y A
< 164 g
All dimensions are in millimeters.
61

AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr



Specifications Appendix A

Internal Diagram of
C500-DT021/022

Full duplex
RS-232C CPU BIOS - ROM
. €—>» (RAM)
transceiver
Half duplex
RS-422 < Character ROM
<— >

transceiver

LCD controller
Parallel Photocoupler
Interface array <> ¢
24VvDC
Video RAM
== 240 x 67 dot
graphic LCD
16-bit
DIP
switch ™ -
Backlight
DC-DC —>»» 5VDC
converter 3 15VDC
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I/O Unit Specifications for
Parallel Mode

Input Unit Specifications

Item

Specifications

Input voltage

+10%
24VDC
-15%

Input impedance

3.3KW

Input current

7 mA standard (24 VDC)

ON response time

1.5ms

OFF response time 1.5ms

ON voltage 5.0 VDC min.
OFF voltage 16.0 VDC max.
Input logic Negative

Number of circuits

14 points min.

Input Unit Circuit

O [©
' 560 Q

(L N
O O v J 7
(4 )
rAW B W (Y )

&)

[
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Output Unit Specifications

Item Specifications
Maximum switching +10%
capacity 24 VDC 10 mA/point
-15%
Residual voltage 1.0 V max.
ON response time 0.2 ms max.
OFF response time 0.3 ms max.

Output Circuit

24V
47kQZ
s5v  300Q A‘I/S\./e kQ (
N
NG
— | READY
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Appendix B
Commands

The following tables list and explain all of the Display Terminal Unit’s text and graphic commands. These com-
mands control the position and mode of the cursor as well as the size, position, and appearance of characters
and graphics. These commands are implemented within a BASIC program on a personal computer or ASCII

Unit and in ladder diagram programming on the PC.

AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr

Command Name Function Comments Mode
Code
CR (0D) Carriage Return | Moves the cursor to the beginning PT
of the line.
LF (0A) Line Feed Moves the cursor down 1 line. If the character size is changed PT
before LF, the line is fed
accordingly.
ESC A Cursor Up Moves the cursor up 1 line. Lines are fed from the home PT
(1B) (41) (If the cursor is at the top line, it position.
moves to the bottom line.)
All control codes beginning with
ESC move the cursor over a
30-column by 4-line field (8 lines
for 1/4-width characters), starting
from the home position.
ESCB Cursor Down Moves the cursor down 1 line.
(1B) (42) (If the cursor is at the bottom line,
it moves to the top line.)
ESC D Cursor Right Moves the cursor to the right 1
(1B) (44) column. (If the cursor is at the end
of the line, it moves to the
beginning of the line.)
ESCY rc Cursor Specifies the cursor position. Specifies the lower leftmost point | P,T
(1B) (59) Addressing r=rows: 20-23 full or 1/2 width of a character as the display
20-27 1/4 width position.
c=columns: 20-30 (Enlargement is effected upward
and to the right.)
ESC Xrc Auto-cursor Displays characters beginning at Once read, the ESC X command |P,T
(1B) (58) Control the last cursor position of the is not canceled until the ESC Z
previous display. (Two or more command is read.
pages can be displayed.)
ESCZz Auto-cursor Cancels the ESC X command.
(1B) (5A) Control Cancel
F/F (0C) Form Feed Erases the screen and moves the | A previous enlargement PT
cursor to the home position. command is not cleared.
ESCE Erase All Erases the screen and moves the
(1B) (45) cursor to the home position.
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Command Name Function Commands Mode
Code
ESC # Full-width Turns full-width characters ON, Full-width characters or JIS PT
(1B) (23) Characters SHIFT JIS OFF. SHIFT ON requires 2 bytes;
half-width characters require 1
byte. 1/4 width characters cannot
be used.
Default set when power is turned
ON is half-width characters (JIS
SHIFT ON).
ESC$ Half-width Turns half-width characters ON,
(1B) (24) Characters SHIFT JIS ON.
ESCWm Character m=0 (30) standard (1x1)
(1B) (57) Width m=1 (31) double width (1x2)
m=2 (32) double height  (2x1)
m=3 (33) 4 times (2x2)
m=4 (34) 9 times (3x3)
m=5 (35) 16 times (4x4)
ESCO0 All OFF Sets standard characters (reverse | Both reverse display and blinking | P, T
(1B) OFF, blinking OFF). display can be applied to each
character independently.
ESC1 Reverse ON Sets characters in reverse display.
(1B)
ESC 2 Reverse OFF Cancels reverse character display.
(1B)
ESC 3 Blinking ON Sets blinking character display
(1B) (blinking every 0.5 s).
ESC 4 Blinking OFF Cancels blinking character display.
(1B)
VT (0B) Superimpose When the VT code is at the VT codes are not counted as a P
Screen beginning of a page, that page is character.
superimposed over the previous
screen, which remains uncleared.
The VT command is effective only
on screens containing the VT
code. If a page message
containing no VT code is invoked,
the previous page is cleared and
rewritten.
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Command Name Function Commands Mode
Code
Numeric value P

display position
[Command I]:

ESC Mrc
(1B) (4D)

ESC Om
(IB) (24)

Numeric value
display position

Counter control

Specifies the position of a numeric
value. The row and column specify
the position of the first value.

r=row designation, 1 (20) to 4 (23)
or 8 (27) in the case 1/4 width
characters.

c=column designation, 1 (20) to 30
(30)

m=0 (30) no decimal XX
m=1 (31) decimal position xx
m=2 (32) decimal position xx
m=3 (33) decimal position xx
A (41) with zero suppress

B (42) without zero suppress

This command is effective only
when mode set switch 11 is set to
OFF

Numeric values are displayed in

full, half, or 1/4 width, depending
on the specification. If no position
is specified, display begins at the
last or next to last line. Numerals
cannot be enlarged.

If nothing is specified, zero
suppress with no decimal will be
effective.

The specifications are effective
until replacement by new
specifications.

Numeric value

Numeric value

Specifies the position of a numeric

The default settings are as

display display value. follows:
designation designation
[Command II]: r=row designation, 1 (20) to 4 (23) [r=4 (23)
c=column designation, 1 (20) to 30 | c=23 (36)
ESC M rcmno (30) m=8 (38)
(1B) (4D) m=no. of displayed columns, 1 (31) [ n=0 (30)
to 8 (38) 0=1 (31)
n=decimal position, 0 (30) to 8
(38); no decimal is displayed when | This command is effective only
0 (30) is designated. when mode set switch 11 is set to
o=zero suppress, 9 (30) without ON.
zero suppress, 1 (31) with zero
suppress
Display starts when 0 is
designated for D8, D9, and D10
(when the lowest digit of the
displayed value is designated) The
specifications are effective until
replacement by new specifications.
The displayed area is from the
origin to the last column of the line.
ESC:m Front panel key [ Disables the Up and Down keys. The default setting is m=0.
(1B) (3A) command

m=0 (30) disables both Up and
Down Keys.

m=1 (31) disables the Up Key.
Only the Down Key is effective.
m=2 (32) disables the Down Key.
Only the Up Key is effective.
m=3 (33) disables neither key.

This command is nullified after a
page change. To display
consecutive pages in the page
read mode with the Up and Down
Keys, this command must be
registered in advance on each
page. However, only the last
command issued will be effective.

This command is effective only
when mode set switch 11 is ON.
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Command
Code

Name

Function

Comments

Mode

ESC.
(1B) (2E)

Two Pages on
One Screen

If 1 page (128 bytes) is insufficient,
2 successive pages can be
displayed when this command is
read.

Despite the name of this
command, it is not limited to 2
pages. Any number of pages can
be successively displayed.

PE (FF)

Page End

This code after a message
indicates the end of this page.

IR (FE)

Increment
Return

This code after a message
indicates the end of page
increment when page increment is
being used.

ESCRm
(1B) (52)

Back Light
ON/OFF

OFF

red

green (default)
orange

m=0 (30)
m=1 (31)
m=2 (32)
m=3 (33)

The color of the back light is
changed only while this command
is registered in the current page.
After the color of the back light

is changed by this command,

the color remains in effect until a
new command is input.

ESC-m
(1B) (2D)

Alternate
Display

Ends alternate
Starts alternate
Alternates every
Alternates every
Alternates every
Alternates every
If 2 or more pages are read after
this command is read, up to 10

pages can be alternately displayed
at 3-s intervals.

If an interval is not specified, the
display is alternated every 3
seconds.

P, T

ESC/
(1B) (2F)

Auto
Increment

When this command is read,
pages are alternately incremented
until new page data is input.

The display is alternated every 3
S.

ESC +m
(1B) (2B)

Related
Screen
Readout

Pressing the key for reading
related screens after a page in
which this command is registered
has been read will display the
screen designated by m. Related
screens are displayed in turn every
3 s for as long as this command is
registered.

m = 000 to 199 to 455
(30) (31) (34)(35)

m = a 3-digit ASCIl number
PO-P199 (32K hytes)
PO-P455 (64K bytes)
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Command Name Function Comments Mode
Code
ESC!m Kanji Code Sets displays option for erroneous | The default setting skips an PT
(1B) (21) Error Display kanji code. unregistered kanji code.
m =0 (30) skip
m =1 (31) display a space
m =2 (32) display an error
message
ESCJ Erase to End of | Clears the display from the current | ESC K and ESC J leave the T
(1B) (4A) Screen cursor position to the 30th column | cursor position unchanged. ESC
of the bottom line. L moves the cursor to the first
column of the current line.
ESC K Erase to End of | Clears the display from the current
(1B) (4C) Line cursor position to the 30th column
of the current line.
ESCL Clear Line Clears the display from the first
(1B) (4C) column to the 30th column of the
current line.
ESC P Page Readout | Clears the screen, then reads the | m = a 3-digit ASCII number T
m contents of the user message and | PO-P199 (32K bytes)
(1B) (50) displays it. PO-P0O455 (64K bytes)
m =000 to 199 to 455
ESC U Display Next Reads and displays the page that | ESC U when the last page is
(1B) (55) Page follows the current page. displayed causes the Oth screen
to be displayed.
ESCV Display Reads and displays the page that | ESC V when the Oth page is
(1B) (56) Previous Page | came before the current page. displayed causes the 199th or the
455th screen to be displayed.
ESCIm Register Registers a user message froma | The maximum number of the T
D1-D128 Message personal computer in RAM. screens that can be registered is
200.
m = a 3-digit number assigned to
the screen to be registered (page)
(000-199)
The data after m
(D1-D128) is fixed at 128 columns.
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Command Name Function Comments Mode
Code
ESC S 1/4-Width (8x8) | Registers a user character of 8 The maximum number of T
m Character dots x 8 dots. characters that can be registered
D1-D8 Pattern is 16.
Registration m = a 2-digit registration number
(00-15).
1/4-width characters cannot be
mixed with full or half-width
characters.
Sets DIP Switch Pin 12 to ON
(1/4-width characters).
ESCTm Half-Width Registers a user character of 17 The maximum number of T
D1-D17 (17x8) dots x 8 dots. characters that can be registered
Character is 16.
Pattern m = a 2-digit registration number
Registration (00-15).
ESC G m Full-Width Registers a user character of 17 The maximum number of T
D1-D34 (17x16) dots x 16 dots. characters that can be registered
Character is 50.
Pattern m = a 2-digit registration number
Registration (00-49).
ESC&Imn Bar Graph Sets reference point, width, and Set to first column by default PT
(1B) (26) Reference length of 1% for a bar graph.
Point
| = column for reference point.
1 (20) to 26 (39); Set to 12 dots by default..
m = width of bar graph
m=1(31) 4 dots
m =2 (32) 8 dots
m = 3 (33) 12 dots Set to 1 dot for 1% by default.
m =4 (34) 16 dots
n = number of dots for 1%
(a 1-digit ASCII number)
ESC 'mn Bar Graph Displays a bar graph at the Up to 4 lines of bar graph can be
(1B) (27) Display specified position. per page. The last four columns
m = number of lines to display are for half-width characters and
See Note on p. 68. cannot be used for bar graphs.
n = real dot data
(3-digit ASCIl number)
ESC % m Percent Converts real dot data for bar Input this command after Bar PT
(1B) (25) Operation graphs into percent and displays Graph Display has been
Display the results as half-width executed.
characters.
m = number of columns to display.
1 (20) to 29 (3C)
70

AUDIN - 7 bis rue de Tinqueux - 51100 Reims - France - Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr




Commands Appendix B

Command name Function Comments Mode
Code
ESC(m Communication | Used to start communication under Communication with any T
(1B) (28) Start RS-422 specifications. connected station is possible
when m is a value other than 00
m = polling address accessed by (30, 30) to (31, 35).
this Unit.

00 (30, 30) to 15 (31, 35)
The polling address is a 2-digit ASCII

number.
ESC) Communication | Ends communication initiated by this
(1B) (29) End Unit

Note  Attribute and backlight with ON/OFF specifications are not released once they are turned ON unless
they are set to OFF.

Digit
20 21 22 23 24 25 26 27 28 29 2A 2B2C2D 2E 2F 30 31 32 33 34 35 36 37 3839 3A 3B3C3D

X ' : X X ' : X X ' ' ' X '

' ' ' ' ' ' ' ' ' ' ' ! ' '
20 ] ' ' ] ] ' ' ] ] ' ' ' ] [

' : ' ' ' ' ' ' ' ' ' : ' [

: ' : ] : ' : ] ] ' ' ' : [ ;

' ' ' ' ' ' ' ' ' ' ' ' ' ' '
21 ' ' f ' ' ' f ' ' ' ' ' ' ' '

' ' ' ' ' ' ' ' ' ' ' ' ' ' '

Line 1 r " r " " n

[ ' i [ ' ' ' ' ' ' ' ' ' [ [

] ' ' ] ] ' ' ] ] ' ' ' ] ' '
22 ] ' ' ] ] ' ' ] ] ' ' ' ] ] ]

' ' ' ' ' ' ' [ ' ' ' [ ' ] [

T T T T T T T T T T T T T

] ' ' ] ] ' ' [ [ ' ' [ [ ] ]
23 ] ' ' [ [ ' ' ' ' ' ' [ ' [ [

' ' ' ' ' ' ' ' [ ' ' ] [ ] ]

\ ) ! N ) ) [} N ) ) [} [} " ) " "
*ESCM rc Numeric Value Display Position
[Command 1]
* ESCM rcmno Numeric Value Display Designation
[Command Il] ) . : . .
R . To use this command specify the line and digit according to the
ESC Y rc Cursor Addressing above allocations.

* ESC & Imn Bar Graph Reference Point
*ESC’ mn Bar Graph Display
*ESC % m Percent Operation Display

Example: The value of m atthe ESC * m n bar graph display is,
m = 20 when displayed in the first line
m = 21 when displayed in the second line
m = 22 when displayed in the third line
m = 23 when displayed in the fourth line
For example, the value of m of the percent operation display for
ESC % m is m = 3A when displayed as the 27th digit. (shaded area)
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Readout Codes for Registered Character Patterns
Characters registered as patterns are displayed using the following readout codes.

1/4-width (8 x 8 matrix) Half-width (17 x 8 matrix)

Character Patterns Character Patterns

No | Code [ No | Code | No | Code [ No | Code

0 EO 8 E8 0 EO 8 E8

1 El 9 E9 1 El 9 E9

2 E2 10 EA 2 E2 10 EA

3 E3 11 EB 3 E3 11 EB

4 E4 12 EC 4 E4 12 EC

5 E5 13 ED 5 E5 13 ED

6 E6 14 EE 6 E6 14 EE

7 E7 15 EF 7 E7 15 EF

Full-width (17 x 16 matrix) Character Patterns

Code Code Code Code

No | JIS [SHIFTJIS[No | JIS |SHIFTJIS|No | JIS |SHIFTJIS|No | JIS |[SHIFTJIS
0 | 2F21 8840 13 | 2F2E 884D 26 | 2F3B 885A 39 | 2F48 8867
1 | 2F22 8841 14 | 2F2F 884E 27 | 2F3C 885B 40 | 2F49 8868
2 | 2F23 8842 15 | 2F30 884F 28 | 2F3D 885C 41 | 2F4A 8869
3 | 2F24 8843 16 | 2F31 8850 29 | 2F3E 885D 42 | 2F4B 886A
4 | 2F25 8844 17 | 2F32 8851 30 | 2F3F 885E 43 | 2F4C 886B
5 | 2F26 8845 18 | 2F33 8852 31 | 2F40 885F 44 | 2F4D 886C
6 | 2F27 8846 19 | 2F34 8853 32 | 2F41 8860 45 | 2F4E 886D
7 | 2F28 8847 20 | 2F35 8854 33 | 2F42 8861 46 | 2F4F 886E
8 | 2F29 8848 21 | 2F36 8855 34 | 2F43 8862 47 | 2F50 886F
9 | 2F2A 8849 22 | 2F37 8856 35 | 2F44 8863 48 | 2F51 8870
10 | 2F2B 884A 23 | 2F38 8857 36 | 2F45 8864 49 | 2F52 8871
11 | 2F2C 884B 24 | 2F39 8858 37 | 2F46 8865
12 | 2F2D 884C 25 | 2F3A 8859 38 | 2F47 8866
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Appendix C
Errors and Troubleshooting

The following operations are performed in Self-Diagnosis mode and are used
to verify the correct functioning of the Unit. Unless otherwise noted, the
checking operations below will perform repeatedly until the DIP switch setting
is changed or the power is disconnected.

Memory Check
DIP Switch Settings

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

[ulafalstatel ol | Mslululalalalol RS
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Display Screen
>:< MEMORY CHECK >:< This message is displayed for

2 seconds at the beginning of
the memory check.

& Checksum value

| The checksum value of the sys-
SYSTEM ROM CHECK OK! )X( tem’s ROM is then calculated. If
SYSTEM RAM CHECK OKI the result of the calculation coin-

cides with the value registered
in the ROM, the message “OK!”

USER ROM 456 is displayed; if not, the message
“NG!" is displayed.
PAGES
A Next, the system’s RAM is

checked. If the data written in
the RAM is correct, the message
“OK” is displayed; if not, the
message “NG!” is displayed.
Number of message screens

SYSTEM ROM CHECK OK! XX
SYSTEM RAM CHECK OK! A
USER RAM 200 PAGES
BATTERY OK!
SYSTEM ROM CHECK OK! XX
If the RAM card is used as
| the user’s message memory,
SYSTEM RAM CHECK OK! B  the back-up battery of the
RAM card is checked. Mes-
USER RAM 200 PAGES sage A is displayed if the
back-up battery is normal. If
REPLACE THE BATTERY message B is displayed, re-
place the battery within 1
month.
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Display Check

DIP Switch Settings
1 2 3 4 5

AgNEEENN || REEEEEA] |

Display Screen

o o
>‘< LCD CHECK exe@ Upon executing the display
check, this message is dis-

played for 2 seconds.

At this time, the dots on the
screen blink in red, orange,
and green in that order.

Next, one dot at the edge

of the screen blinks in red,
orange, and green in that

order.
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Connector Check

DIP Switch Settings
1 2 3 4 5

G RN | EEEEREE]

Display Screen

le]
o, o,
>,< CONNECTOR >,< This message is displayed for
the first 2 seconds.
CHECK

& Connector pin status is dis-

played as shown. The numerals
in the first and third rows indi-
189 10 11 12 13 14 15 16 cate the connector’s pin num-
bers. x in the figure indicates the
X X X X X X X X X X signal level of each pin as 0 or
1, where 1 indicates high level
17 18 19 20 21 22 23 24 25 and 0 indicates low level. Pin 17
repeatedly outputs the READY

X X X X X X X X X and BUSY signals from the Unit

to an external device.

Serial Check
Before executing this check, connect the following cable to the Display Termi-
nal Unit:
Connector: DSUB25P
Connection: Short-circuit pins 2, 3, 4 and 5.
Cable: Two terminal cables, each 3 mm dia. as shown below.
I % |
ol ———————————
100 to 200 mm
Connection: Short-circuit the SDA and RDA pins, and the SDB and RDB
pins.
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DIP Switch Settings
1 2 3 4 5

MECEEENN || REEEEEA] |

Display Screen

o o
€ siocheck 3%
This message is displayed for

the first 2 seconds.

LOOP BACK TEST OK

Data output by the Display

A Terminal Unit is input back
into the Unit. If the output
and input data coinside,
message A is displayed;
otherwise, message B is
displayed.

LOOP BACK TEST NO B
If either the RTS or CTS sig-
LOOP BACK TEST XX nal does not operate correct-
CTS ERROR ly, the message “CTS ER-
ROR” is displayed.
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Errors and Troubleshooting Appendix C

Mode Switch Check

DIP Switch Settings
1 2 3 4 5

GEEEREEE || EEEEREEL o

Display Screen

0 0
>‘< MODE SET SW >,< This message is displayed
for the first 2 seconds.
CHECK

v

The status of each switch is

1 2 3 4 5 6 7 8 displayed. The numerals on
the first and third rows in the
figure indicate the pin number

X X X X XX XX of the switch. x indicates pin

9 10 11 12 13 14 15 16 status as 1 or 0. 1 indicates
the pin is ON; 0 indicates the

X X X X XX X X pin is OFF.

Character Display

DIP Switch Settings
1 2 3 4 5 10 11 12 13 14 15 16

L i

Display Screen

o o
>,< CHARACTER >,< This message is displayed
DISPLAY for the first 2 seconds.
All characters (in 1/4, half-,

and full-widths), except the

Characters are displayed. user-defined characters, are
displayed by page.
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Errors and Troubleshooting_] Appendix C

Message Display

DIP Switch Settings
1 2 3 4 5

QAN EEEEEEA] |

Display Screen

o o
>,< ALL MESSAGE >,< This message is displayed
DISPLAY for the first 2 seconds.

v

XXXX

At this time, all the screens
(200 or 456 screens) are
displayed sequentially, be-
ginning with page 0. Note
that pages on which no
message is registered are
not displayed.

General Diagnosis

This checking operations above are automatically performed when pin 16 of
the DIP switch is ON.

Maintenance
Clean the Display Unit using a soft dry cloth. Do not use thinner or alcohol,
as deformation or discoloration of the Unit may occur.

Always transport the Unit in the box used for shipping from the factory to
avoid inadvertent damage.
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Appendix D
JIS Character Code

All code is in hexadecimal format.

[Bmbos] 5 4 2 3 4 56788 ABCDEF
212X N T S R
AW 7T v v w N 2 Ak g O — — J
24 N~ | e et oy () L]
2k {y () )y o Py )Y + - £+ X
200 + = # < > 5 2 o0 S & 2 Y T ¥
A7 $ ¢ £ % # & * @ § H X O @ © O
222X S 0B AAVY XT —« 1t | =

52%*';?9' 0 1 2 3 45 67 8 39 ABCDTEF

& numerals
233k 0 1 2 8 4 5 6 7 8 9
234X A BCDEVFGHTIJKLMNDO
2 P QR S TUVWXY Z
236X a b c d e f g h i §j k I mn o
2 p g r s t u v w X y 2

[Magé] g 1 2 3 4 56 78 9 ABCDEF
242X 2 H w3 D 2 A s F MM FF <
U ¢ P W o T FEF L LT VEERE R
UK X B B o 2T T T L E R K HhOR
U W DT WS KA ERAR AR EFTETE A
UK L B b 2 ® v W &k & D B3 B p b
UX & B & A
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Appendix D

JIS Character Code

2 3 4 5 6 7T 8 9 ABCODEF
v T 4 4 3 U x X 3+ F A H F X 2

1

Katakana

252

A 4

V4
R & 7

¥

vV A XL %

ra

¥ a o 3 W

DX 7 F

FaY

3+

.

v 5

(1)

w

4 ¥ oF F

<k HF HF e ]
VN -

y

~

25 Nk B K 2SS A
06X & A ® ¥ ¥ 2 2 g

5% *+ = 9

2 3

]

i

1 2 3 45 6 7T 8 8 ABCDEF

A BT AEZH®@

0

Greek alphabet

0

[F4]

K AMN

I

262X

2 I P Z T T P X ¥ Q

24X

E » 8 ¢ £ A n ¢

e

o B v ¢

XX 7 o2 0 T 0 P Y ¢ &

2 3 4 5 6 7 8 9 ABCUDEF
ABBTIIOEEXS3SHUHUKIMH
2 o N P C TV & X IO UYMW HDEH P 3

24X 10 A
273X

I Russian alphabet [0 1

272X

& X 3 H ft K A M H

r B €
T ¥y ¢

6 =B

26X o m p

a

X K 4 W o b NH b

c

|

2 »
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Appendix D

JIS Character Code

-
w B R
=
ogy
o # &
< ¥ H
o ¥ =4
o R R #
~ K8 E
© B E
i
- &
o 88w
o~ 3o
— B oW

B2 OB
283

w BH kB

Wi 8 N i
oK %=
OE R
oHMER
< S HER
4 B
TER
i
B0 HKE

2 3 45 6 1 8

1

WM Ex
EW|MRE
Fog i
B %
WRER
® W

SEEEE

2 3 45 6 7T 8 9 ABCDEF

1

0

1K W B A& w W

312X
34X &

U

REX

1 I~ -

B e

B E B

X3 L

4 B ¥

¢ 8 E

® B =

B2 AW

oo e

B

R EHE

BEXn

ERpPE

oW R
B HEE

585
[ I~ B -~ ]

2 3 456 17T 8 9 ABCODETF

1

2 3 45 86 78 8% ABCDETF

1

R

HE

K E

¥ & fo

=1 - I

R W

R

XEeB
H g
B N
&
£ ®
B
B

H 3

317X

2 3 456 71T 89 ABCUDEF

1

T M

continued on next page
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Appendix D

JIS Character Code

2 3 456 7 8 9 ABCODEF

1

EEM RIIBEN W80
HFEQAETENE N o MRS @
FHRERI N EERXLER
ERERKEIEIERIZIRR BN
ExeE=IRIERNRBRIERR
KLU IERE
RESEKCKEEHEETREROER
REEINIHEP TR RSERE
BEREIER S ETERERER
MREFEIREUIEESCRERUNER
REEHRKRIEFIRIB D AR
FPREXBEERE X B &8 MR
BEKFERHILEREBERT-NMEBEH
HEREZIRBIRLINEER
EREAREETRREWRRR
EXAK STHEHEE REWRR

SB85883B8R98338¢§
<

'

L BiEn SHME
Wiopr K S BT RN REREEL
OB BFREFHEDL L& XE B E
ORERBENDH-ERMHIE
o @B RS FTETERS

<

2 3 45 6 7 8 8

1

HEERERAITEERER
RREHEHPEIEMEXREHE
EEH RS WERELERR
RMREER L RBIBE N
RESRORXREHKERS
REXPERHABRHADE R &
FERABEHLCHERRILE
R BERYERESYT
BES LRI EREEH
FEEERXESHBITN
MO SERgRIOD BHMSS®

$508288R088888

X
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Appendix D

JIS Character Code

2 3 45 6 7 8 9 A

1

0

2 3 45 678 9 ABCODEF

1

Rk =y
WAL EY
HoE W BN R
M ORE N
R8P
AREIK®ER
BE ¥ %
FEELXHER
RREXHERH
O
TEREERER

BWERKHE

B W E R kR

HEIBAEGE
RESFI R
KEgEE Hm

ﬂ&& mmm

L
'

2 3 45678 9% ABCDEF

1

ERE ®EHER ®
EHHEEXKDEER &
MSBFOHBEPETRIR
HFE DS KESE PR
MO ENERR
NARIFARAVBEIBRSR &
BEH#ERHEBEIRERB
FREIHNRE e
B8 RWwmEs o8 E
PHBfoKER XN
HENELAEBERRRER
BERXEXEENLE R K
bR R BEERRES

ERARNEERRREIRER
R4l e R

BHY HPLegEqa

FEFEEEEEERE

_m_
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Appendix D

JIS Character Code

2 3 4586878 35 ABCDEF

1

EHREE BR
EHRERLSEHN
D B oM E RN
HRVBFEAT N
RAREREIESN
ok ok BB
HMWREBEERR
O RN
WOl % E & EX
HHENBERE
HEFgEELHE
Mo R KR BR
AKX EWRIWN
HRBLRAF
ClE- S R
M| T A noH

mumm HE@d

S

L HE SN HRELEHERE QAT @S

2 345 617 8 98 ABCUDE

1

HREBEPDPELNHEERINEHELSIRS
HoEeLERELEEL - REBEER LMY
ERENEPHMUWLKXKEXEBRRETE ST E &
HERHPO X P X ERHRENREREERN
R Ko UYL REERENR SR
EXNEREFERPPBEXRBRERSERNES
By RAXVERREEAILONEHR
EBH#IFINDAHREREEERTRERER
e W W KRR TR ERNEDRE
HEXANKBREEFBRHN T EHENR TR R
PRXEEFEREELEZEIAREND H N
AT RN ERSERXIREBEBET
FERERRABTREREB RN D HNEKER
AKX EEEERARER TERnRBHRESA
BRE RWEKZE® &KX IHHF 28K

SEEENEIEB00 38850848

n

continued on next page
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Appendix D

JIS Character Code

# =2ER
maE e U
HAEe <
RO IR KM
TABP RS
oo R
R
BRIy
HBaR_Q|R
HKHMBHERR
HEgHERR
- X HER oK
o8 KR WA
NS ENER
— % EE KW
sEHE HEH

BEBEBSE

n

5 67 8 39 ABCODETF

L g B

w WM
o R M
o X &R
@ & M i
< 5 K B
B X
& 18
ol
% B
% &
R
B 8
oA 5=
-
iy %

B8RS
-

2 345 617 8 9

1

2 3 456178 %8 ABCDEF

1

REERE &
HESaE=E=ER
B HEHEAER
HOE OB MY KR
HMEEHEN
REEROEWN
EREErEX

EHEERERHR
Mo R EE R
BENSMEEY
EHEXDRIE

AERER Y
KRR wWER
CEHERBAUR
HEZESNMSE
® 0B E

S84EBEES
L

w

<
&
9
o
=
&

—
-l

LREHEA @
w i 2R LeN
o®m MR e R
VERBESR
o RENRE R
«HERIEER
o BB & &

2 3 45 8 17

1

0

g

O GO
WK A=
AFREHR
OO
o pen i R
RO
HauEWE
A8 HE
BOR O

ﬂﬂ&mm

T

O
n

continued on next page
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Appendix D

JIS Character Code

2 3 45 678 8 ABCODEF

01

CXEREEZXHANERELEES B

[SO

Lo R aEE =R
w2 WX R

(=]

2 3 45 6 789 A8BC

1

548§

EHEEE B

wERREREN
Exmp e RRR
xR uNIES
R RO MM
Pagnpps
R KEHRKE
R OREoR
Wom A RO
HEeET AR
HER SRR
HEsEKDERR
KEMRREaM
KE®Y =R HA

58483

8
=

L REE B
wRRHAEESH
o8 M EED
O WHERSE
KERNRE R
BRELBRE
2 o) & 58 uf
FEHRHE
WELHER
e B8R
RoW MoK
R&EepRx
RRELS S
RN SEY RN
SEESHS
BEH B8R

3855833

-

2 3 45 6 78 9 AB

1

L

D

2 3 45617 89 ABC

1

=

ME
L2 B3
o
®RE
e
2K
® R
M R
%t

=
%A

TSU

2 3 4 5 6 7T 8 9 ABCDEF

1

0

® W
W . R
w8 R
I
e 8
R E
W
o
‘m B
= ur
=R
-
YRR
Ll

- S

446X

(E' MTX B

452X

continued on next page
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JIS Character Code

18 9 ABCDEF
RXEES @G M E®B

2 3 45 8§
Moz % oA R
R B m R

-3

453X
454X

0
TE it
=

HRy®% SHEZXR
HPBEREEIEBH
TE R BRI XN
HEEEBERSPR
BXEER Y NN
HEHBEARBRR
HEETFRERE
RELIAMAR
= B o ¥ OB
R E® &
BARBEARE
REERBRE
WuwEnigm
ERsuRE R
MREME®RK
sy BnMm

FEEE8888

S

2 3 456 78 8 ABCDEF

1

2 3 45 6 7T 8 9 ABCDEF

1

FERER ERARBRDRBE AN

%= B W
® N %

466X
467

A

N

X

2 3 4585 6 7 8 9 ABCDEF

1

EX @Y EBALHBET R A

m R IEEERR

NI

412X

2 3 45 6 78 3% ABCODEF

1

NU | 472

2 34 5678 8 ABCODTEF

1

AxXTEBRRME

A% 2 B B R E

E| 412

NE]
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Appendix D

JIS Character Code

2 3 456 178 9 ABCUDEF

1

o B R OEROR W OE R M

a4 B W %

NO 41X

23 456178839 ABCUDETF

1

®waEE REKE
Hoage et
B r=xiRSF N
B < 2
ERXEEOER

wiEE e
wRE KRR
O Ko B2 o om WO
OB EWAYwYE
o HABERR

HmaERIRE

®

EER=BEHN

B EBRBSFIR
Aaxmaome2EN
BREEHRS SN
RELESHEIR
B R iRE RS

Bl

ZF
S

mEELREHASE
FEEIORSER
B OE N E X
mRE OERK

EEE884E

<C
I

< EBEREWEi=E
%W xR
HMomE ok o W
REHRE
AR NS
-
B e miE
BRAURVE
AR MR
MuE#ARER
BE £EK

5858838

I

2 3 4 5 6 7 8 8

1

2 3 45 6 7 8 9 ABCDETF

1

w®E M
W
EPEREPR
oo =R
EHWEER
HMEXSE
W o 4 S ER
L g
KB AR
HEeERSE
EREEM
KEEMS
HRERMW
#ER¥
B ER
K, B

§858¢2
=

H
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JIS Character Code

R
w o
o K
oK B &
L3 N
<« K 3R

& ¥
R
¥
# R
= I
s w
& dC
¥
&5

23§

2 3 45 8 7 8

1

LiE B
uEHERM L x
oKX RSB KRS

Q

2 345 6 7 8 9 AEB

1

BB IK R ¢
BRRERL
XBRREE
R ERR
MEEREE
Ao R
BREESERB
THAEEE
rTHBELAR
EEMNESE
A REBEX
2Py ME kL
e RHNR

£85884¢%

2]

2 345 678 9 ABCDETF

1

R R
B
B R
W
A
B B
:
AR
# H#
e S
B X
# =K
B R
O
- 34

288
<

2 345 6 78 9 ABCDEF

1

ok M E X RMEEFREERD

42X

MI

AN B B IR

2 345 6 7T 889 ABCDETF

1

B E N AETEBKREHN

MU | 4e3x

D EF
X a2
%

2 34561789 Aa8BC

1

ME | 46X

o4 B B % % OB OE RE L2 HE S E®E
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D12 345678 3ABCD
404X
||M0485Xi£§i
KX £ B

& @ om

F

B’
AR ARHEZE B
M &

£
H

b
B o
2

YA | o8¢

o
& o »
e
=
=
o)
=

o H o
H®m

YU

W 2
B
B &
& I
B
& W
& R
o af
% E
R
My w
nwHEHBO

;S

EHXKIPIm
8 3% fr m

¥ A R
M SR
o
BORE
WK
3 1%
i
B
B &
B
W
* %

RA| 406K
o7 &

oA o
ENo
A
*
X% w
o >
M o
% O
B o
W om
B .

B
B
]
L

407X

Rl g
4BAX

EWes

e g

H NS

L R

¥ OE B HE

oA m

$EIRT

-

a2

BoSEREe

AR A

T 5@ ow
B R o
BRSSO
B HEMM
oF W oR¥
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g 1 2 3 456 17T 8 3 ABC EF
4B5X BERER
RU4EBX§

%)

# W O

RE

388
=

Moo dy -
W BT e
BEEw
¥ o~
2BE o
W o
X~
& 3 oo
BXo
A
¥ B w
2o

RO|#%
4F3X

4F4X

B

o

=3

|

oo
& M oo
B o
MR
B H e
B 5w
Ba>
b % w
e o
% E O
S ¥m
g2

>

WA lrax
4F5X

¥

W s -

b

MW
B
=~
g o
& o~
¥ o
» o
Jad
m w
5o
&
E
3
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Shift JiS Code
JIs|ss|{0123;4567 89AB CDEF 0123|4567 ]89AB | CDEF
Bl40] <o, (. 31N T TN _avinNe RO - N
Lovel 1 |BIB0 |~ f [eeeiee ® *3" O () 0 (3} © €32y Tiy [1+;—£X
BIB0 | +=2< | >g20 ! PY ' " TY¥ ! $¢2% #&%x@; §4AD  080¢
SIA0 [ CIBAA { VEXT | =1 | |52
Level 2 | 8100
8180
8240 0:1234;5678:9
Level3 (8260 | ABCD:EFGH: I JKL {MNOP i QRST ;UVWX 1 YZ
880| abcidefgihijk;Imno;pgqrsituvw xyz *
R0 [ Butrs i ks i BHME I FILP WIS FLLT  FEER (ERED
Leveld | 8200 | B oo | T2 Y FRichia | @ | DUUS | Bitat: T 2BLD
820 [ boPw | Wadkd | DDNE | vhdh A
M0 | p 744l wvex | adad w07 pyadivyry | axee vy
Level5 |8360 | #F oy vy b | F e i RI AN REEE | 277~ S0k | 214
8380 | AxEr i vaza | BFYN LR (k2IV Ty A
830 | BTAE | ZHO 1 | KAMN | ZOIIP { ZTT® ; X¥Q o
lovel6 [8300 | frde itn@cixiuvi€onmpiotvéd xdw
83E0
8440 | ABBT | AEEX | 3UMK | IMHO {IPCT ; YOXU | UIIID ; BIb3I0
Level 7 {8460 | abBr feéx | sSHBK | JAMHO
B8 jonpc {Tydx QUMW Db KK
8440
Level 8 | 84C0
8480
8540
Level 8 | 8550
8080
8580
Level 10| 8500
85ED
Level 11
Level 12
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J1S|S5] 0128 4567 89AB | CDEF| 0123|4567 89AB | CDEF

Level 13

Level 14| 8TC0

Level 15

gt | SRS | S | | P sﬁwm'mm Nt
eI | SN | DU | MU | SR | MRS | RS | mTEK
SR | m«%'m 4ticH) | AP | SR |

Level 16

BRRSREEE | WATR | THEWO ?%%ﬁﬂb’ﬁ FUEREIR | WA | AT | WA
EEEEE | B ﬁb}%& i@#ﬁ%ﬁ ST | ROBEINER | PUIRIADT | RN

NERRIRI | EAVSR ﬁﬁm ﬁiﬁﬁﬁ Rtz | R | e T | R
BT | M0 | AU | Ak | RRRH | TR | SRADECE BEimE
il | BOFEEL . ST | BRSNS ﬂ@miwlﬁw W

Bl | RS | JPEENE EM% Dyt | HEERE | SN | EEURE
WS | SRS Wﬁimﬁﬁ,ﬁmgfmﬁ-ﬁ*ﬁﬁ BRIAR

B | EPRIE | ﬁ%ﬁ*?&%ﬂﬁﬁiﬁmim Sans | BPES
VIRTECE | JRTEEET] | Ak | AR | TR AERBE | GRS | BT
R | B | A mn‘**ﬁ'ﬁﬁﬁﬁ P | AR | AR
Eﬁ%ﬁmwgﬁ&ﬁﬁﬁﬁ%&mmﬁ

.‘....,‘ - - ... [

Level 17

Lovel 18

Lavel 20

Levsl 21

AR | TR | | Eﬁﬁcﬁ ﬁﬁlﬁﬁ%‘%@s{&i;ﬁﬁﬁﬁﬁ BAGHR
THREE O R DeRnhir | IDEIDR | REAN  RRRE SR
SRR | AORTCNS | SRS | TR | ENAS WREE | SRR | TR
GBS | FOURE RS | SOMEN: | THR, | R SRR | WS
MEREITEE | FRBREUS | GRREN H{ﬁﬁf—l'ﬂiﬁﬁﬁk D RERE | SOTHE | BINEE
SMiph | RIS ; BOEEIR NS | TR | (SRR $$ﬁ@ﬁ 3

{avel 22

iLovel 23

-.-._...... e i an it e ¢ e e il 47 | .‘.
H

wm‘m‘ﬁaﬁmwmmmw flﬂ’ﬂ
%Eﬁ;ﬁ%ﬁiﬁﬁ&ﬂimﬁm%}ﬁi’rﬁ !mm 1
sw;mmgmmgwm&m;#m& BRI
WA | DR : I SLOER | RRENR | ST | Eﬁﬁfﬁiﬁfﬁﬁﬁ RN
RRSPIE | SRR | CURLS | BRI | RS | soueis Lo | REAT
ﬁ% Wéﬁﬁ fﬁ%«"iﬁ M K‘ﬁ&fﬁ fekash | Praln | B

Level 24

ILaveal 25

%E%@é?@%%%%% EEEEEE | BEEEEE | BEEEEZ o
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JIS Character Code Appendix D

JIS|SIS|0123i4567;89AB CDEF{0123;4567|89AB|CDEF

8040 | FevRbUtG | ATALRRR | TR | IRPORL | 1EIR | MO | EhUEE | TS
Levei 26| SD60 | AR | EERRVRAL | LLACHERE | PO | WNORIT | (GARTN | OEVSIIN | MR
8080 | ARG | RUShE S | RS | FTTA | TR | SRR | I | AL
8DAQ | WEATRD | SRRV | BRI | TURMIR | R | vtz | TN | DRk
[F°ve127 | BDCO | M | FRBRAREE | SRRy | PR | JURIER: | SESGN | STREEE | MM
BDEQ | APFIRER | SRRk | WSO | (REVEI ; VEOSIHERE | ledalbe | RENDRE ; B

8B40 | RRESIRME | MBUEENE | MOAURA | RILEE= | iR | IRRGRR | MEWN | S0EER
[Lovel 28 | 8BB0 | ARWItEHR ; ALAHA | FIWTHAD | el | STBe | PR | KOO0 | B
BEBO | FERCARAL | FRHER | RS | FREUE | BRBIE | RS R PR
8EAD | BUAWEE | FRRDRT | HHESE | RS | RS | RLLR | T B
Level 20 | 8BCO | SEAERE(E | SRS | REEN | BEAIR | stibEM | BEIETE | (FURY | KRB
8EBO | SRERES | MEMT | FRBT | SHORE | WEIER | VONRN | EEA R

8R40 | SRERIHIE | RMATHS | DGR | SUTER | MU | AR BB | HERE
Lovel 30 | 8F60 | M4%BRAE | BEMGRUBL | 1EIRBURY | SR | ARUSE | TR | BUEIRT | RS

8RB0 | HAVADEHE | XOGHENE | IR | TN | R | M | AR AR
8FA0 | IEFTEWY | EPEEIE | SHEET | AVDNEE | ROARSR | DIEEHE | FEME  PNEIE
Lovel 31 | SPOD | FRMEERE | WYSENRAE | AUHRENE | Friistil | RRER B | GEERERL | WEREE
SREQ | MMM L | SRS | RUMER | BRTHIE | S0 BIRAR | RRAURAR ;16

9040 | BIUR | WABENE | AIER | RS | REEO | DURFE | SRR | wBHE®
Level 32 | 9060 | BRHELE: | Brlib%t MM | AR | TIHER | R | SR  BEE

Lovel 33 | Q0CO | RSN | FrBIMEsE | REIERUT | HITADE | BGERSR | ARG | SRR ; TR0
Q00 | BEBHATE | IWIlET- | EW | JINGEIBE | SRR | BENVEN | RUMEEREY | R

0140 | H3EAT | MIRGRNS | BOIUENR | GUBGALAY | BNUAS | BURTEYE | U ; AR
Level 34 | G160 | BRMREHI | RAIAEL | SRR | SANDAR | AR | MICHHE | AR ¥

010 | RGUIT | AN, | SRR | ROMERK | BoHl | HRHEER | B ; Bk
Lovel 35 | G100 | BONBRARR: | 1HITIENS | HAPENARN | (BRI | (OISR | RS | MARIES | BRER
G1E0 | BRREHR: | korne | MEIN | SURENE | PURIGR | BRIGITR | TR G R

HE AT | i | B | Rk | IRBTG | MR
Lovel 35| a5 | sk ﬁ% MRS et Vi R | WS VR
| EaR e wr | e | R | s

SooN e | fein | SpRET | G | RIS | BUTROR | R | IR
137 | 92C0 1
RIS | 080 | W | RS | SRR | ERRE | BT | GRS | METRE |
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JIS Character Code

Appendix D

JIS

0123

4567 |

8 9AB

CDEF

0123

45617

8§ 9AB

CDEF

Level 38

Level 39

FRRRT o
R
BIIEE
TR
WRUR
PYERERE

TR,
L i
WEER
EE
REHG
BRRERA

I | SR

PR
IR
SEPERRR
i
L

P
L-oacle ot g
BB
LT
Rt

KRN

R
R

REASHER
BEHR
PR
EREAR
B
RCHER

A s
BiRA
o
WESE
p el
A

Level 40

Leval 41

G
LLE Jat
PREHRR
e
AR
SRt

SRR
s
FeE
SRR
{RREADHE

WS
REmE
BEFTRER
Rk
ERAE
BHHUHE

eSS
RESH
TR
BRERL
BRI
EHHR

Vi ke S
TERE

et

A
BiREAS
Lo b
RARl
RS
iiA=y

L g
Rl
- Lie i
YRR

Level 42

Lovel 43

P
RN
RBIPL
G
SR
i

SRR
BERATAR
Rk
PAaY
izl
DELHR

R
FRR
Rk
WESETRG
RHpz
i

kR
TR

IR

+ TR | KSR

- §-L
B
PR

Lavel 44

Lavel 45

bRLE L)
BHE

BEIEE

RS
BARRAEIL
SR
E x5 7
Ao
THDRTE

- wab ]
By b2

EFRRIE

BraRhE
R

BTN
ot ]
|

Level 46

Level 47

9740

G
KeEH

ety

|t g0

=R

IREAE | A

KGR

RERERY | TR

TRRER |

FRARTERR
R
IR

THUT | TR

RRSER,

BE(BAR
) ik

Level 48

Level 49

e

B E

o ALY

SRR
R

RaER
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Appendix E
ASCII Codes

Leftmost bit

0000 | OO0 | 0010 | 004 | OROO | Ol0F | 01310 § OLIL y 1000 | 1000 | 100 | 1011 | 1100 | L0k | 1110 | 1111

0 G000 ap 0 @ P . P sr — B4 i
1 0003 f 1 A Q a q » Ve F ES
2 0(}10_ - 2 B R b r A 2 ;
) ;_ 0011 _ # 3 C— -_;‘\_ c 8 - # F £
4 0100 $ 4 D T d t ” - ) ;_ . I +
5 0101 ; % 5 " E u e [ ” £y F &€
| _é 0110 & 6 F v ) __-f v ? ] = g
ﬁig;t- T Um. ; : G _w_ F - - . . e |
bit -
8 1000 { g H X b % 't g & L]
9 1001 ) 9 i Y i ¥ ¥ 7 n

A L1016 | LF * : J Z i

B o1 | ¥T (ESC| + H K ( k

C 1w | FF . < L ¥ 1

D 1101 | CR - = M ) m

F 1111 A 7 o - o

¥
Z
{
|
H
B i . > N : n -a- 2 & *

*e 80 — 9F (1M Using Shift JIS Code

e A0 — DF [0 Used for Japanese character

e EO - EF [T Using Special Character Registration
* FE I Using Increment Return

* FF I Using Page End

e Others [0 Unused (Vacant)

The codes are allocated as illustrated above.
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Appendix F
Standard Models

Name Model Remarks
Display Terminal Unit C500-MR341 RAM card is built-in. C500-DT021
C500-MR641 ROM Card and ROM-JD-B (27256) are C500-DT022
built-in.
Connector Connector DB-25P-N
(JAE format)
Connector cover DB-C2-J9
(JAE format)
Battery Set Backup Battery C500-BAT10
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Rack-Mounting Host
Link Unit

Backplane

baud rate

binary

bit

byte
channel

communication mode
communication

port

DIP switches

EEPROM

EPROM

hexadecimal

I/0O Device

operating mode

Numeric value input strobe

Glossary

A Host Link Unit that mounts onto a Rack, and not directly to the CPU.

A rack of hardware slots sharing a common bus line to which the CPU and all
of its I/O Units are connected.

The speed at which data is transferred during 1/0 operations. The standard
baud rates are 300, 1200, 2400, 4800, 9600, and 19,200.

The number system that all computers are based on. A binary digit can have
only two values, zero and one. The octal and hexadecimal number systems
are based on binary digits.

The smallest piece of information that can be represented on a computer. A
bit has the value of either zero or one. A bit is one binary digit.

A group of eight bits that is regarded as one unit.
See word.

The Display Terminal Unit can communicate with peripheral devices in three
different communication modes: parallel, serial RS-232, and serial RS-422.

A connector through which external peripheral devices can communicate
with a host computer or microprocessor.

There are two sets of DIP switches on the back panel of the Display Terminal
Unit. Each DIP switch has eight pins which can be set to either zero or one.
These DIP switches are used for setting the operating and communication
modes.

(Electrically Erasable Programmable Read Only Memory) A type of ROM in
which stored data can be erased and reprogrammed. This is accomplished
using a special control lead connected to the EEPROM chip and can be done
without having to remove the EEPROM chip from the device in which it is
mounted.

(Erasable Programmable Read Only Memory) A type of ROM in which stored
data can be erased, by ultraviolet light or other means, and reprogrammed.

Hexadecimal or hex is a numerical system based on the number 16. One hex
digit can be represented by four binary digits in the range of zero to 15. The
numbers 10 through 15 are represented by the letters A through F, respec-
tively.

I/O stands for input/output. Some examples of I/O devices are printers, mo-
dems, fax machines, and display terminals.

The Display Terminal Unit can operate in five different modes: Page Read,
Terminal. Dynamic Scan, Read/Write, and Self-Diagnosis.

(N.STB) This signal functions only during a numeric value display. It tells the
DTU when the data on the parallel lines is valid.
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Glossary

page One complete Display Terminal Unit screen. Two hundred screens can be
stored on one RAM card.

page data Data coming in one the parallel lines that tell the DTU which page to display.

parallel interface The parallel interface uses the RS-232 connector, but is not serial communi-
cation. When parallel mode is selected as the communication mode, up to 16
Display Terminal Units can be connected to a PC in parallel.

polling A process whereby the microprocessor periodically checks the value of a
specified bit or byte, and depending on that value, the microprocessor takes
some specified action.

port buffer Special memory that is used to temporarily store data that has just been re-
ceived or is about to be sent out through a communication port.

PROM programmer A PROM programmer is a device used to write data to, PROM, and EPROM
storage devices.

RAM Stands for Random Access Memory. RAM will not retain data when power is
disconnected. Therefore data should not be stored in RAM.

RAM/ROM card Display Terminal Unit removable internal memory used to store registered
messages.
register/registered Storing text and graphics in the RAM/ROM card from a personal computer or

the ASCII Unit. Graphics that have been written to the RAM/ROM card are
referred to as registered messages.

RS-232C interface An industry standard interface for serial communications.
RS-422 interface An industry standard interface for serial communications.
word In digital circuits, a group of bits. Usually a word consists of four, eight, or

sixteen bits. In C-series PCs, a word consists of sixteen bits. Words can be
used to store data, or they can be used for 1/O.
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bar graph generation, 46
BASIC program, 50
DIP switch settings

parallel interface, 52
serial interface, 49

BASIC, 32, 40, 45
battery, 13

C

cables, 8
24 VDC, 8
RS-232C, 9
RS-422, 12

commands, list of..., 65

D

DIP switches, 3

bar graph settings, 33

message registration setting, 31

settings
dynamic scan mode, 23
page read and read/write mode, 24
page read mode, 20
read/write mode, 23
self-diagnosis mode, 25
terminal mode parallel, 20
terminal mode serial RS-232C, 21
terminal mode serial RS-422, 22

E

error checking, 73

H

hardware block diagram, 62

interfaces, 4
24 VDC, 4
RS-232C, 4
RS-422, 4

Index

M

maintenance, 79
membrane keys, 2
message registration, 30

mode, 15
dynamic scan, 18
page read, 16
page read and read/write, 19
read/write, 19
self-diagnosis, 19
terminal, 18
mounting, 8
dimensions, 8

N

numeric value display
DIP switch settings, 41
PC program, 42

P

PC program, 34, 38
physical dimensions, 61

R

real-time graphics, 45

S

screen map, 28
storage media, 3

system check
character display, 78
connector, 76
display, 75
general diagnosis, 79
memory, 73
message display, 79
mode switch, 78
serial, 76

T

troubleshooting, 73
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