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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.

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

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.

Indicates information of particular interest for efficient and convenient opera-
tion of the product.

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

 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.

DANGER!

Caution

Note

1, 2, 3...
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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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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 x 8, 8 x 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

Display

Previous
block

Related
block

Next
block

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.

Components and Functions Section 1–1
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Back View Terminals for wiring, DIP switches, and the contrast control are located on
the back of the Unit.

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.

Components and Functions Section 1–1
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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-VDC Parallel Interface The following diagram shows multiple Display Terminal Units connected to a
C500 PC using the parallel interface.

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

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.

System Configurations Section 1–2
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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

System Configurations Section 1–2
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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 Construction 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2–3 Battery Maintenance 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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2–1 Mounting the Display Terminal Unit
1, 2, 3... 1. To accommodate the Display Terminal Unit, cut an opening in the

mounting panel to the following dimensions:

165 ±0.5 mm

78.5
±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.

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

4. Attach the mounting brackets to the Unit with the four removed earlier.

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.

Cable Construction Section 2–2

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



9

24-VDC 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 –––

2 to 7 ––– ––– –––

8 DATA 0 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) ––– –––

Cable Construction Section 2–2
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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:

Cable Construction Section 2–2
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Connections to a Personal Computer in Serial RS-232C Mode

Personal
computer
connector pin no.

Display Terminal 
Unit connector
pin no.

1

2 (SD)

3 (RD)

4 (RS)

5 (CS)

6

7 (SG)

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1

2 (SD)

3 (RD)

4 (RS)

5 (CS)

6

7 (SG)

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Cable Construction Section 2–2
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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 ––– ––– Signal ground

7 SG ––– –––

8 to 25 ––– ––– –––

The following diagram illustrates how the Display Terminal Unit connects to a
personal computer.

1st Display Terminal Unit

To/from
personal
computer

SDB GNDSDA RDA

+  –
24 VDC

+ 24 VDC

2nd Display Terminal Unit

SDA RDBGND RDARDB SDB

Connecting the RS-422
Cabling

Cable Construction Section 2–2
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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.

Battery Maintenance Section 2–3
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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.

3–1 Operating Modes 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–1–1 Page Read Mode 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–1–2 Terminal Mode 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–1–3 Dynamic Scan Mode 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–1–4 Read/Write Mode 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–1–5 Page Read and Read/Write Mode 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–1–6 Self-diagnosis Mode 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 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–2–4 Terminal Mode, Serial RS-422 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–2–5 Dynamic Scan Mode 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–2–6 Read/Write Mode (RS-232C) 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–2–7 Page Read and Read/Write Mode (RS-232C and Parallel) 24 . . . . . . . . . . 
3–2–8 Self-diagnosis Mode 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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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
mode

Function Communication mode

Parallel RS-232C RS-422

Page read Sends and reads page data.

Specifies rows and columns on
read page to display numeric
data.

Yes
(11 pins)

No No

Terminal Reads page data registered on
RAM/ROM card.

Displays alphanumeric
characters for ASCII Unit or
personal computer.

Displays numeric data.

Yes
(8 pins)

Yes Yes

Dynamic scan Reads pages in units of 24
blocks.

Yes No No

Read/Write Creates and registers
messages.

No Yes No

Self-diagnosis Checks Display Terminal Unit. No Yes No

Page Read
and
Read/Write

Combines the functions of the
page read mode and the
read/write mode.

Yes Yes No

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

DATA
STROBE

READY

Busy

Column designa-
tion + numeric data

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.

Operating Modes Section 3–1
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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

DATA

DATA
STROBE

READY

N. STB

30 ms

Page
data (a)

Column designa-
tion + numeric data

Page
data (b)

Column designa-
tion + numeric data

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

Digit
designation

Numeric
value

10 9 8 7 6 5 4 3 2 1 0

More significant
digit

Less significant
digit

 
000

00
0
0

0 0

0
0

Column

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

1112 1314 151691078563412

0
00

 00 0
0

0
0
0

0
0
0 0

Operating Modes Section 3–1
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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
designation

Numeric
value

10 9 8 7 6 5 4 3 2 1 0

More significant
digit  (DH)

Less significant
digit  (DL)

 
110

10
0
0

0
10

 00 0

DH DL

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 0 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.

Operating Modes Section 3–1
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Dynamic Scan Mode Display Matrix

Data Line o

1

2

3

4

5

6

7

8

9

10

Scan
address Y

Scan
address
X

3 x 8 matrix

Data No. o 1 2 3 4 5 6 7

8

9

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.

Operating Modes Section 3–1
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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

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

Setting Pin 1: Data input
code

Pin 2: Strobe

0 BCD code Enabled

1 HEX code Disabled

Setting Pin 11: Numeric display command Pin 12: Character size

0 Command I compatibility Full-width/ 1/2 width

1 Command II compatibility 1/4 width

3–2–2 Terminal Mode, Parallel

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

1: ON
0: OFF

Mode Selection

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 I compatibility Full-width/ 1/2 width

1 Command II compatibility 1/4 width

DIP Switch Settings Section 3–2
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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 I compatibility Full-Width/ 1/2 width

1 Command II compatibility 1/4 width

DIP Switch Settings Section 3–2
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3–2–4 Terminal Mode, Serial RS-422
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 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

Pin 7 Pin 8

0/1 0 No parity

0 1 Even parity

1 1 Odd 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 I compatibility Full-width/ 1/2 width

1 Command II compatibility 1/4 width

DIP Switch Settings Section 3–2
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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 0 to 23

1 0 0 25 to 48

0 1 0 50 to 73

1 1 0 75 to 98

0 0 1 100 to 123

1 0 1 125 to 148

0 1 1 150 to 173

1 1 1 175 to 198

Setting Pin 12: Character size

0 Full-width/ 1/2 width

1 1/4 width

3–2–6 Read/Write Mode (RS-232C)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1: ON
0: OFF

Mode Selection

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 0 No Parity

0 1 Even Parity

1 1 Odd Parity

Setting Pin 6: Stop bit

0 One stop bit

1 Two stop bit
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Setting Transfer control

Pin 7 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 8 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 bits

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 I compatibility Full-Width/ 1/2 width

1 Command II compatibility 1/4 width

3–2–8 Self-diagnosis 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 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 0 0 General diagnosis Executes
self-diagnosis steps
1 to 7 in sequence.

1 0 0 0 Memory check Checks internal
memory (RAM or
ROM).

0 1 0 0 Display check Checks all LCD
dots.

1 1 0 0 Connector check Displays signal
status of I/O
connector.

0 0 1 0 Serial check Loop-back test for
RS-232C/RS-422

1 0 1 0 Mode switch check Displays status of
mode selector DIP
switch.

0 1 1 0 Character display Displays characters
other than
user-defined
characters.

1 1 1 0 Message display Displays message
screens alternately.

––– ––– ––– ––– Diagnosis call mode For pre-shipping
factory check

DIP Switch Settings Section 3–2
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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 28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4–2 Graphic Commands 29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4–3 Text and Graphics in Terminal Mode 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4–4 Bar Graph Example 33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4–5 Page Read Example 37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4–6 Application Example 39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4–7 Numeric Value Display (Command I) 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4–8 Bar Graph 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

Position

HEX Code

1

2

3

4

Posi-
tion Code CodePosi-

tion

Full-width/
half-width 1/4     width

Row

20

21

22

23

1 20

2 21

1 2

20 21

3 4

22 23

5 6

24 25

7 8

26 27

9 10

2928

11 12

2A 2B

13 14

2C 2D

15 16

2E 2F

17 18

30 31

19 20

32 33

21 22

34 35

23 24 25

36 37

26

38 39

27 28

3A 3B

29 30

3C 3D

3

4

22

23

5

6

24

25
7

8
26
27

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 | ” # $ % & ’ ( ) * + , – . / 0 1 2 3 4 5 6 7 8 9 : ; < =

Cursor Assignment Table Section 4–1
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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 n1 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)

Graphic Commands Section 4–2
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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.

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

The message registration command, ESC Im D1 - D128, registers messages
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 I (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

P R O D U C T
C O M P L E T E

T E L ( 0 5 5 9 ) 7 7 - 1 7 0 0

Purpose: To register the following message on page 199 of the RAM card.

 
 

Serial RS-232 
Interface

Message Registration
Command

Text and Graphics in Terminal Mode Section 4–3
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Graphic Command The following tables illustrate the graphic commands to register the above
message.

ESC

1B

1I

49 31

9

39

9

39

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11

ESC Y ! ! ESC W 3 P R

1B 59 21 21 1B 57 33 82 6F 82 71

Registers mes-
sage
on page 199.

Specifies position
where “PRODUCT’’
is written.

Specifies character
size of “PRODUCT’’.

D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27D12 D13 D14 D15 D16

O D U C T $ W

74 82 62 82 73 1B 59 22 24 1B 5782 6E 82 63 82

ESC Y ” ESC

D33 D34 D35 D36 D37 D38 D39 D40 D41 D42D28 D29 D30 D31 D32

M P L E T

82 6C 82 6F 82 6B 82 64 82 7330 82 62 82 6E

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

Specifies size
of characters
“COMPLETE”

C OO

Inputs full-width characters in Shift JIS code.

D48 D49 D50 D51 D52 D53 D54 D55 D56 D57 D58D43 D44 D45 D46 D47

E 5 )

26 54 45 4C 20 28 30 35 35 39 2982 64 1B 59 23

( 0 5 9& EESC Y # T L

Specifies position
where “TEL” is written.

Inputs half-width characters in ASCII code.

D64 D65 D66D59 D60 D61 D62 D63

37 30 3020 37 37 2D 31

7 0.. 1 07 7

D67 to D128

PF

FF

Fills data D67 to D128 with FF.

SPACE

SPACE

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:

Text and Graphics in Terminal Mode Section 4–3
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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

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

1: ON
0: OFF

Mode Selection

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

1: ON
0: OFF

Mode Selection

Refer to Section 3-2-3 for
setting of switches 1 to 4.

DIP switch settings for Terminal mode using serial RS-232C interface

DIP switch settings for Terminal mode using RS-422 interface

Refer to Section 3-2-4 for
setting of switches 1 to 4.

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” + “!” + “!”] 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$(&H6E) + CHR$(&H82) + 
CHR$(&H63) +CHR$(&H82) + CHR$(&H74) + CHR$(&H82) + 
CHR$(&H62) +CHR$(&H82) + CHR$(&H73);

70 PRINT #2,A$ + “Y” + CHR$(&H22) + “$’] Specifies position 
of “COMPLETE”.

80 PRINT #2,A$ + “W0”] Specifies character size.

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

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

1: ON
0: OFF

Mode Selection

DIP switch settings for Terminal mode using the parallel interface

Refer to Section
3-2-2 for setting
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 
0 to 7

D.STB

 

READY

Command
1

2

3

Command

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.

With the following data and the page registration command, the contents of
DM 405 through DM 523 are registered on page 199. To read the registered
pages again, use the Page Read command ESC P 199.

Graphic Command
Data Storage Area

Bar Graph Example Section 4–4

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



34

0082
62
82
73
1B
59
22
24
1B
57
30
82
62
82
6E
82
6C
82
6F
82
6B
82

DM 400
401
402
403

404\
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421

001B
49
31
39
39
1B
59
21
21
1B
57
33
82
6F
82
71
82
6E
82
63
82
74

DM 422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443

DM 444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465

0064
82
72
82
64
1B
59
23
26
54
45
4C
20
28
30
35
35
39
29
20
37
37

DM 466
467
468
469
470
471

532

002D
31
37
30
30
FF

FF

All 128
lines of
data are
entered.

Page
registration
command

PC Program The following program example uses the C200H PC and the High-density
and Multiplex I/O Unit configuration.

MID
215

High-density and Multiplex I/O Unit

CPU

C500-DT021/DT022-V1
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Bit Assignment

Pin No. Signal name Bit No.

1 D. STB IR 10012

2 – 7 Not used

8 DATA0 IR 10000

9 DATA1 IR 10001

10 DATA2 IR 10002

11 DATA3 IR 10003

12 DATA4 IR 10004

13 DATA5 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 24 VDC NA

25 24 VDC NA

Vacant: IR 100 bits 14 and 15
IR 101 bits 01 through 15
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This program is used to display bar graphs. The graphic command data
shown in the table on the previous page is stored in the DM area.

 12815

00000

12815

@MOV(21)

# 0400

DM0500

12815

@MOV(21)

# 0133

DM0501

12813
Command end

@MOV(21)

* DM0500

100

Start input

Execution

12815 10100 12813 12814

READY
signal check

10100

 12813

25506

DIFU(13) 12800

@INC (38)DM0500
12800

@DEC(39)DM0501

DIFD (14) 10012

DIFD (14) 12814

12815

END (01)

00000

00004

00007

00021

00023

Execution

Sets command
area to which
133 commands
are sent,
starting from DM
0400.

 

Sends the
data for one
command.

Sets area to
which next
command is
sent.

Ends
command.

Outputs
D.STB.

Ends
D.STB.

Example Ladder
Program
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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/O 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 
0 to 10

D.STB

Page data

BUSY
READY

BUSY

1

2

3

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.

MOV(21)

DM0000

100

READY
D0000: Stores page data.D0000: Stores page data.

100: in the case of the example
system shown on page 39.

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

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

PC Program This program uses the example system shown on page 31.

@MOV(21)

D0000

100

@ORW(35)

#1000

100

100

 

 12801

@ANDW(34)

#EFFF

100

100

 

12802

Read input

12800 10100

12801

12802

10100

Output page data.

Ready

BUSY

Ends page data output.

Waits till D.STB falls
for 1 scan time after
page data has been
output.

Checks BUSY and
makes D.STB rise.

Read end

DIFU(13) 12800
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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

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

(e.g.,page 0)

Overlapping
screen

Display
position

Quadruple
(2 x 2) Page end

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

I

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

P R E S E N T A M O U N T

Final screen

P R E S E N T A M O U N T

1234

Numeric value
display area

(Numeric data can be displayed
in half- or 1/4-width characters.)

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” + “!” + “”;] Specifies position of 
“PRESENT AMOUNT.”

50 PRINT #2, + CHR$(&H82) + CHR$(&H6F) + CHR$(&H82)
+CHR$(&H71) + CHR&(&H82) + CHR$(&H64) + CHR$(&H82) + 
CHR$(&H72) + CHR$(&H82) + CHR$(&H64) + CHR$(&H82)
+CHR$(&H6D) + CHR$(&H82) + CHR$(H73) + CHR$(&H) +
CHR$(&H20) + CHR$(&H82) +CHR$(&H60) + CHR$(&H82) +
CHR$(&H6C) + CHR&(H82) + CHR$(&H6E) + CHR$(&H82)
+CHR$(&H74) + CHR$(&H82) + CHR$(&H6E) + 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 I/O timing is as
follows:

DATA 
0 to 10

D.STB

READY

Page data Column + data Column + data

N.STB

30 ms

3

11

12

4

5

6

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

DM 601

DM 602

Numeric data area

Number of numeric value columns

Numeric data area

ÍÍÍÍÍÍÍÍ
ÍÍÍÍÍÍÍÍ
ÍÍÍÍÍÍÍÍ
ÍÍÍÍÍÍÍÍ

DM 602

DM 602

Numeric
data

The following PC program stores the necessary numeric data.

TIM001
Present
value

25313

DM 700
Normally ON

ANDW(34)

#FF00

TIM001

DM0700

SRD(75)

DM0700

DM0700

SRD(75)

DM0700

DM0700

ANDW(34)

#00FF

TIM001

DM0701

END(01)

00038

00040

00045

DM 700

DM 700

DM 701

1 2

3 4

1 2

0 0

0 1

2 0

0 0

1 2

0 0

3 4

 

TIM001

# 9999

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

Numeric Value Display Section 4–7

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



43

@MOV(21)

DM0100

100

Read input

DIFU(13)

12800

@ORW(35)

#1000

100

100

12800 10100

 12801 12801

00000

12801

ANDW(34)

#EFFF

100

100

10100

 12802

DIFU(14)

12803

12802

@MOV(21)

#0700

DM0600

12806

@MOV(21)

#0002

DM0601

@MOV(21)

#0000

DM0602

@ORW(35)

*DM0600

DM0602

100

DIFD(14)

12804

12803

12805

00000

00014

00020

Program continued on the next page

Read end

Reads page
on which nu-
meric values
are displayed.

Column setting

Turns on all
columns.

Sends one
piece of data
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 12801 1001300000

Turns on
N. STB for
30 ms.

Sets data to
be sent next.

12804

10013

10100

ADD(30)

#0100

DM0602

DM0602

DEC(39)

DM0601

T016

12805

00028

00030

00032

DIFD(14)

12805

INC(38)

DM0600

 12803
25506

TIMH(15) 016

#0003

10013
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4–8 Bar Graph Display
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.

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

MO N T H P R O D U C T I O N S T A T U S

MO N T H P R O D U C T I O N S T A T U S

Created screen

Actual display

4 6 4 %

5 4 8 %

65 7 5 %

Data and bar graphs charge in real-time.

BASIC Program 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” + “” + “”;] 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$(&H49) + CHR$(&H4F) +CHR$(&H4E) + CHR$(&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”

Real-time   Graphics 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.

CAR       ESC        P                       m

001B    0050    00m1    00m2    00m3

Input 3-digit ASCII codes
for page number m. 
Example: To read page 15
                  0       1     5
                 30     31  35

Data

Reads page 
number on which
data is displayed.

50 51 52 53 54DM.

The following graphic commands generate the ”4” for April and the corre-
sponding bar graph.

001B    0059     0021    0021    0034    001B     0026     0025     0032     0032

DM No.

Data

Specifies position
where “4” is written.

100      101      102      104       105       106       107       108        109       110

Sets origin of bar graph
(displayed from the 6th
col-umn).
2: 8 dots for bar graph width
2: 2 dots for 1

001B    0027     0021    0031    0032     0038     001B    0025     003A

DM No.

Data

110      111       112       113       114       115       116        117       118

 

CAR       ESC        ’            !            1           2           8        ESC       %           :

Displays bar graph from the 2nd
column.
128: Real dot data which can be changed
according to the actual numeric value

Calculation
and display
(: is displayed from
the 27th column.)

MO N T H P R O D U C T I O N S T A T U S

4 6 4 %

%

%

This screen is generated by the above graphic commands.

CAR       ESC       Y         !             !           4         ESC        &           %          2            2
 

The following graphic commands generate the ”5” for May and the corre-
sponding bar graph.

Generate April Bar
Graph

Generate May Bar
Graph
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CAR       ESC      Y           ”            !            5        ESC         ’            ”

001B    0059     0022    0021    0035     001B     0027     0022

DM No.

Data

Specifies position
where “5” is written.

200      201      202       203       204       205       206        207

0030    0039     0036    001B     0025     003A

DM No.

Data

208      209      210        211       212       213

 

CAR         0           9           6         ESC       %          :

Calculation
and display
(: is displayed from
the 27th column.)

MO N T H P R O D U C T I O N S T A T U S

4 6 4 %

5 4 8 %

%

This screen is generated by the above graphic commands.

Month
can be
changed.

Sets bar graph to start
from the 3rd column.

 

Real dot data which can
be changed according to
the actual numeric value

The following graphic commands generate the “6” for June and the corre-
sponding bar graph.

Generate June Bar
Graph
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CAR       ESC      Y          #            !            6        ESC         ’            #

001B    0059     0023    0021    0036     001B     0027     0023

DM No.

Data

Specifies position
where “6” is written.

 300     301      302       303       304       305       306       307

0031    0035     0030    001B     0025     003A

DM No.

Data

 308     309       310       311       312       313

 

CAR         1          5           0         ESC       %            :

Calculation
and display
(: is displayed from
the 27th column.)

MO N T H P R O D U C T I O N S T A T U S

4 6 4 %

5 4 8 %

6 7 5 %

This screen is generated by the above graphic commands.

Month
can be
changed.

Sets bar graph to start
from the 4th column.

 

Real dot data which can
be changed according to
the actual numeric value

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 I/O timing is as follows:

DATA 
0 to 7

D.STB

READY

Command
1

2

3

Command

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

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

1: ON
0: OFF

Mode Selection

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
display command

Pin 12: Character
size

0 Disabled/ Command I compatibility Full-Width/ 1/2 width

1 Enabled/ Command II 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$(&H4E) + 
CHR$(&H54) + CHR$(&H48) +CHR$(&H20) + CHR$(&H20) + 
CHR$(&H20) + CHR$(&H50) +CHR$(&H52) + CHR$(&H4F) +
CHR&(&H44) + CHR$(&H55) + CHR$(&H43) + CHR$(&H54) +
CHR$(&H49) + CHR$(&H4F) + CHR$(&H4E) + CHR$(&H20)
+CHR$(&H53) + CHR$(&H54) + CHR$(&H41) + CHR$(&H54) +
CHR$(&H55) +CHR$(&H53);

50 PRINT #2,A$ + “Y” =  “!” +  “!” + “4”;

60 PRINT #2,A$ + “Y” + CHR$(&H22) + “!” + “5”;

70 PRINT #2,A$ + “Y” + “#” + “!” + “6’;

80 PRINT #2,A$ + “&” + “%” + “22”;

90 PRINT #2,A$ + “” + “!” + “128”;

100 PRINT #2,A$ + “%” + “:”;

110 PRINT #2,A$ + “” + CHR$(&H22) + “096”;

120 PRINT #2,A$ + “%” + “:”;

130 PRINT #2,A$ + “” + “#” + “150”;

140 PRINT #2,A$ + “%” + “:”;

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” +  “!” +  “!” + “4”;] Display “4”.

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

60 PRINT #2,A$ + “” + “!” + “128”;] Displays bar graph.

70 PRINT #2,A$ + “%” + “:”;] Calculation and display from the 
27th column.

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

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

Bar Graph Display Section 4–8
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100 PRINT #2,A$ + “%” + “:”;] Calculation and dis-
play from the 27th 
column.

110 PRINT #2,A$ + “Y” + “#” + “!” + “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”

Bar Graph Display Section 4–8
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To display bar graphs in parallel mode using the PC program, set the DIP
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
display command

Setting Pin 12: Character size

0 Disabled/ Command I compatibility 0 Full-width/ 1/2 width

1 Enabled/ Command II compatibility 1 1/4 width

PC Program This program uses the example system shown on page 31.

DIP Switch Setting
Parallel   Interface

Bar Graph Display Section 4–8
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 12815

00000

12815

@MOV(21)

# 0005

DM0000

12815

@MOV(21)

# 0005

DM0001

12704

@MOV(21)

# 0001

127

Start input

Execution

Command end

@MOV(21)

# 0100

DM0000

@MOV(21)

# 0019

0001

@MOV(21)

# 0200

DM0000

12701

12702

@MOV(21)

# 0019

DM0001

@MOV(21)

# 0300

DM0000

@MOV(21)

# 0014

DM0001

12703

Start of 1 st
bar graph

1

2

3

4

00000

00004

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.

Sets command area
for 2nd bar graph. 

Sends 14 com-
mands from DM
0200.

Sets command area
for 3rd bar graph. 

Sends 14 com-
mands from DM
0300.

Start of 2nd
bar graph

Start of 3rd
bar graph

Continued on next page

Bar Graph Display Section 4–8
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@MOV(21)

DM0000

100

12700

12701

12702

12703

12815 10100 12814

@INC(38)

DM0000

@DEC(39)

DM0001

@ASL(25)

127

END(01)

12800

25506

 

 

Continued from previous page

READY 1

Signal
check

00020

00040

00042

2

3

4

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

DIFU(13) 12800

DIFD(14) 10012

DIFD(14) 12814

12800

Bar Graph Display Section 4–8
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4–9 Registering Characters
Example 1: Registering a 1/4-width Character Pattern

D1
D2

D3

D4

D5

D6

D7
D8

8 4 2 1 8 4 2 1
0 0

1 0
2 8

4 4
4 4

7 C

4 4
4 4

2

1 2

1

D2 D3 D4 D5 D6 D7 D8D1ESC S 0 5
1B 53 30 35 00 28 44 44 7C 44 4410

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.)

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.

Example 2:

Registering Characters Section 4–9
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D1

D2 D3 D4 D5 D6 D7 D8

D9 D10 D11 D12 D13 D14 D15 D16 D17

8 124

D1

D2

8 124

4 1

4 2

7 C

D3

D4

D5

D6

D7

D8

D9

D10

D11

D12

D13

D14

D15

D16

D17

0 0

7 C

4 2

4 1

4 1

4 1

4 1

4 2

0 0

7 C

 4 1

4 1

4 1

4 2

ESC T 1 0
1B  54 31 30 00 42 41 41 41 41 427C

7C  42 41  0041 41 41 42 7C

1 2

3 4

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.

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.

Example 3:

Registering Characters Section 4–9
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3 4

D1

D2 D3 D4 D5 D6 D7 D8

D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20

D21 D22 D23 D24 D25 D26 D27 D28 D29 D30 D31 D32

D33 D34

1 2 8 124

D1

D3

8 124 8 124 8 124

1 2 3 4

0 0

4 1

2 0

1 0

0 0

0 8

1 4

2 2

4 0

4 0

2 0

1 0

0 8

0 7

0 1

3 1

3 9

1 D

0 F

0 7

D5

D7

D9

D11

D13

D15

D17

D19

D21

D23

D25

D27

D29

D31

D33

D2

D4

D6

D8

D10

D12

D14

D16

D18

D20

D22

D24

D26

D28

D30

D32

D34

0 0

2 0

5 0

8 8

0 4

0 4

0 4

0 8

C 0

E 0

C 0

1 8

3 8

7 0

ESC G 1 5
1B 47 31 35 00 08 20 14 50 2 8800

41 04 40 1004 40 04 20 08 10 08 20

07 C0 01 0 18 39 38 1D 70 0F E0

07 C0

31

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.

Registering Characters Section 4–9
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Appendix A
Specifications

Display Terminal Unit

Item Specifications

Supply Voltage +10%
24 VDC

–15%

Operating voltage range 20.4 to 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 G in 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
functions

Clear paging (to erase and display old or new screens)
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)
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Display Terminal Unit
Dimensions

DT021
DISPLAY TERMINAL

43

133

168

84

Front View

52 62

164

Top View

3

78

Side View

All dimensions are in millimeters.
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Internal Diagram of
C500–DT021/022

RS–232C

transceiver

RS-422

transceiver

Photocoupler
array

16-bit
DIP
switch

CPU
(RAM)

LCD controller

Full duplex

Half duplex

Parallel
Interface

24 VDC

DC-DC
converter

5 VDC

15 VDC

BIOS - ROM

Character ROM

Video RAM

240 x 67 dot
graphic LCD

Backlight

24VDC
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I/O Unit Specifications for
Parallel Mode

Input Unit Specifications

Item Specifications

Input voltage +10%
24 VDC

–15%

Input impedance 3.3KW

Input current 7 mA standard (24 VDC)

ON response time 1.5 ms

OFF response time 1.5 ms

ON voltage 5.0 VDC min.

OFF voltage 16.0 VDC max.

Input logic Negative

Number of circuits 14 points min.

Input Unit Circuit

(–) (+) (+)

(–)

3.3 kΩ

560 Ω
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Output Unit Specifications

Item Specifications

Maximum switching
capacity

+10%
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

3.0 kΩ5 V 300 Ω

4.7 kΩ

READY

24 V
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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.

Command
Code

Name Function Comments Mode

CR (0D) Carriage Return Moves the cursor to the beginning
of the line.

P,T

LF (0A) Line Feed Moves the cursor down 1 line. If the character size is changed
before LF, the line is fed
accordingly.

P,T

ESC A
(1B) (41)

Cursor Up Moves the cursor up 1 line.
(If the cursor is at the top line, it
moves to the bottom line.)

Lines are fed from the home
position.

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.

P,T

ESC B
(1B) (42)

Cursor Down Moves the cursor down 1 line.
(If the cursor is at the bottom line,
it moves to the top line.)

ESC D
(1B) (44)

Cursor Right Moves the cursor to the right 1
column. (If the cursor is at the end
of the line, it moves to the
beginning of the line.)

ESC Y rc
(1B) (59)

Cursor
Addressing

Specifies the cursor position.
r=rows: 20-23 full or 1/2 width

20-27 1/4 width
c=columns: 20-30

Specifies the lower leftmost point
of a character as the display
position.
(Enlargement is effected upward
and to the right.)

P,T

ESC X rc
(1B) (58)

Auto-cursor
Control

Displays characters beginning at
the last cursor position of the
previous display. (Two or more
pages can be displayed.)

Once read, the ESC X command
is not canceled until the ESC Z
command is read.

P,T

ESC Z
(1B) (5A)

Auto-cursor
Control Cancel

Cancels the ESC X command.

F/F (0C) Form Feed Erases the screen and moves the
cursor to the home position.

A previous enlargement
command is not cleared.

P,T

ESC E
(1B) (45)

Erase All Erases the screen and moves the
cursor to the home position.
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Command
Code

Name Function Commands Mode

ESC #
(1B) (23)

Full-width
Characters

Turns full-width characters ON,
SHIFT JIS OFF.

Full-width characters or JIS
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).

P,T

ESC $
(1B) (24)

Half-width
Characters

Turns half-width characters ON,
SHIFT JIS ON.

ESC W m
(1B) (57)

Character
Width

m=0 (30) standard (1x1)
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)

ESC 0
(1B)

All OFF Sets standard characters (reverse
OFF, blinking OFF).

Both reverse display and blinking
display can be applied to each
character independently.

P,T

ESC 1
(1B)

Reverse ON Sets characters in reverse display.

ESC 2
(1B)

Reverse OFF Cancels reverse character display.

ESC 3
(1B)

Blinking ON Sets blinking character display
(blinking every 0.5 s).

ESC 4
(1B)

Blinking OFF Cancels blinking character display.

VT (0B) Superimpose
Screen

When the VT code is at the
beginning of a page, that page is
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.

VT codes are not counted as a
character.

P
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Command
Code

ModeCommandsFunctionName

Numeric value
display position
[Command I]:

ESC M rc
(1B) (4D)

Numeric value
display position

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)

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.

P

ESC ∗ m
(IB) (24)

Counter control 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

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

The specifications are effective
until replacement by new
specifications.

Numeric value
display
designation
[Command II]:

ESC M rcmno
(1B) (4D)

Numeric value
display
designation

Specifies the position of a numeric
value.

r=row designation, 1 (20) to 4 (23)
c=column designation, 1 (20) to 30
(30)
m=no. of displayed columns, 1 (31)
to 8 (38)
n=decimal position, 0 (30) to 8
(38); no decimal is displayed when
0 (30) is designated.
o=zero suppress, 9 (30) without
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.

The default settings are as
follows:

r=4 (23)
c=23 (36)
m=8 (38)
n=0 (30)
0=1 (31)

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

ESC : m
(1B) (3A)

Front panel key
command

Disables the Up and Down keys.

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.

The default setting is m=0.

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.

P

PE (FF) Page End This code after a message
indicates the end of this page.

P

IR (FE) Increment
Return

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

ESC R m
(1B) (52)

Back Light
ON/OFF

m=0 (30) OFF
m=1 (31) red
m=2 (32) green (default)
m=3 (33) orange

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.

P

T

ESC – m
(1B) (2D)

Alternate
Display

m=A (41) Ends alternate
display
m=B (42) Starts alternate
display
m = 1 (31) Alternates every
2 s
m = 2 (32) Alternates every
3 s
m = 3 (33) Alternates every
4 s
m = 4 (34) Alternates every
5 s

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.

P

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 ASCII number
PO-P199 (32K bytes)
PO-P455 (64K bytes)

P
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Command
Code

Name Function Comments Mode

ESC ! m
(1B) (21)

Kanji Code
Error Display

Sets displays option for erroneous
kanji code.

m = 0 (30) skip
m = 1 (31) display a space
m = 2 (32) display an error 

message

The default setting skips an
unregistered kanji code.

P, T

ESC J
(1B) (4A)

Erase to End of
Screen

Clears the display from the current
cursor position to the 30th column
of the bottom line.

ESC K and ESC J leave the
cursor position unchanged. ESC
L moves the cursor to the first
column of the current line.

T

ESC K
(1B) (4C)

Erase to End of
Line

Clears the display from the current
cursor position to the 30th column
of the current line.

ESC L
(1B) (4C)

Clear Line Clears the display from the first
column to the 30th column of the
current line.

ESC P
m
(1B) (50)

Page Readout Clears the screen, then reads the
contents of the user message and
displays it.

m = 000 to 199 to 455

m = a 3-digit ASCII number
PO-P199 (32K bytes)
PO-PO455 (64K bytes)

T

ESC U
(1B) (55)

Display Next
Page

Reads and displays the page that
follows the current page.

ESC U when the last page is
displayed causes the 0th screen
to be displayed.

ESC V
(1B) (56)

Display 
Previous Page

Reads and displays the page that
came before the current page.

ESC V when the 0th page is
displayed causes the 199th or the
455th screen to be displayed.

ESC I m
D1-D128

Register
Message

Registers a user message from a
personal computer in RAM.

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.

The maximum number of the
screens that can be registered is
200.

T
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Command
Code

Name Function Comments Mode

ESC S
m
D1-D8

1/4-Width (8x8)
Character
Pattern
Registration

Registers a user character of 8
dots x 8 dots.

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).

The maximum number of
characters that can be registered
is 16.

T

ESC T m
D1-D17

Half-Width
(17x8)
Character
Pattern
Registration

Registers a user character of 17
dots x 8 dots.

m = a 2-digit registration number
(00-15).

The maximum number of
characters that can be registered
is 16.

T

ESC G m
D1-D34

Full-Width 
(17x16)
Character
Pattern
Registration

Registers a user character of 17
dots x 16 dots.

m = a 2-digit registration number
(00-49).

The maximum number of
characters that can be registered
is 50.

T

ESC & l m n
(1B) (26)

Bar Graph
Reference
Point

Sets reference point, width, and
length of 1% for a bar graph.

l = column for reference point.
1 (20) to 26 (39);

m =  width of bar graph
m = 1 (31) 4 dots
m = 2 (32) 8 dots
m = 3 (33) 12 dots
m = 4 (34) 16 dots

 n = number of dots for 1%
 (a 1-digit ASCII number)

Set to first column by default

Set to 12 dots by default..

Set to 1 dot for 1% by default.

P, T

ESC ’ m n
(1B) (27)

Bar Graph
Display

Displays a bar graph at the
specified position.
m = number of lines to display
See Note on p. 68.
n = real dot data
(3-digit ASCII number)

Up to 4 lines of bar graph can be
per page. The last four columns
are for half-width characters and
cannot be used for bar graphs.

ESC % m
(1B) (25)

Percent
Operation
Display

Converts real dot data for bar
graphs into percent and displays
the results as half-width
characters.
m = number of columns to display.
1 (20) to 29 (3C)

Input this command after Bar
Graph Display has been
executed.

P, T
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Command
Code

name Function Comments Mode

ESC ( m
(1B) (28)

Communication
Start

Used to start communication under
RS-422 specifications.

m = polling address accessed by 
this Unit.

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

Communication with any
connected station is possible
when m is a value other than 00
(30, 30) to (31, 35).

T

ESC )
(1B) (29)

Communication
End

Ends communication initiated by this
Unit

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

20 21 22 25 2D 2E 31 32 33 34 35 36 37 38 3923 24 26 27 28 29 2A 2B 2C 2F 30 3A 3B 3C 3D

Digit

Line

20

21

22

23

• ESC M    rc Numeric Value Display Position
[Command I]

•  ESC M    rcmno Numeric Value Display Designation
[Command II]

•  ESC  Y    rc Cursor Addressing
•  ESC   &   lmn Bar Graph Reference Point
• ESC  ’     mn Bar Graph Display
•  ESC  %   m Percent Operation Display

      

To use this command specify the line and digit according to the
above allocations.

Example:  The value of m at the 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)
Character Patterns

Half-width (17 x 8 matrix)
Character Patterns

No  Code No Code No  Code No Code

0  E0 8 E8 0  E0 8 E8

1  E1 9 E9 1  E1 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 SHIFT JIS No JIS SHIFT JIS No JIS SHIFT JIS No JIS SHIFT JIS

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

1 2 3 4 5 6 7 8

1: ON

0: OFF

Mode Selection

DIP Switch Settings

9 10 11 12 13 14 15 16
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Display Screen

MEMORY CHECK

Checksum value

SYSTEM ROM CHECK OK!

SYSTEM RAM CHECK OK!

USER ROM 456
PAGES

The checksum value of the sys-
tem’s ROM is then calculated. If
the result of the calculation coin-
cides with the value registered
in the ROM,  the message “OK!”
is displayed; if not, the message
“NG!” is displayed.

This message is displayed for
2 seconds at the beginning of
the memory check.

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!

SYSTEM RAM CHECK OK!

USER RAM 200 PAGES

BATTERY OK!

A

B

SYSTEM ROM CHECK OK!

SYSTEM RAM CHECK OK!

USER RAM 200 PAGES

 REPLACE THE BATTERY

If the RAM card is used as
the user’s message memory,
the back-up battery of the
RAM card is checked. Mes-
sage A is displayed if the
back-up battery is normal. If
message B is displayed, re-
place the battery within 1
month.
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Display Check

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

1: ON
0: OFF

Mode Selection

DIP Switch Settings

Display Screen

CHECK Upon executing the display
check, this message is dis-
played for 2 seconds.

LCD

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

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

1: ON
0: OFF

Mode Selection

DIP Switch Settings

Display Screen

I/O

CONNECTOR

CHECK

1 8 9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24 25

Connector pin status is dis-
played as shown. The numerals
in the first and third rows indi-
cate the connector’s pin num-
bers. x in the figure indicates the
signal level of each pin as 0 or
1, where 1 indicates high level
and 0 indicates low level. Pin 17
repeatedly outputs the READY
and BUSY signals from the Unit
to an external device.

This message is displayed for
the first 2 seconds.

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.

Connection: Short-circuit the SDA and RDA pins, and the SDB and RDB
pins.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1: ON
0: OFF

Mode Selection

DIP Switch Settings

Display Screen

SIO CHECK

A

B

This message is displayed for
the first 2 seconds.

LOOP BACK TEST OK

Data output by the Display
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

If either the RTS or CTS sig-
nal does not operate correct-
ly, the message “CTS ER-
ROR’’ is displayed.

LOOP BACK TEST XX
CTS ERROR
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Mode Switch Check

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

1: ON
0: OFF

Mode Selection

DIP Switch Settings

Display Screen

MODE SET SW

CHECK

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15

This message is displayed
for the first 2 seconds.

The status of each switch is
displayed. The numerals on
the first and third rows in the
figure indicate the pin number
of the switch. x indicates pin
status as 1 or 0. 1 indicates
the pin is ON; 0 indicates the
pin is OFF.

16

Character Display

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

1: ON
0: OFF

Mode Selection

DIP Switch Settings

Display Screen

This message is displayed
for the first 2 seconds.

CHARACTER
DISPLAY

Characters are displayed.

All characters (in 1/4, half-,
and full-widths), except the
user-defined characters, are
displayed by page.
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Message Display

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

1: ON
0: OFF

Mode Selection

DIP Switch Settings

Display Screen

This message is displayed
for the first 2 seconds.

ALL MESSAGE
 DISPLAY

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.
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Appendix E
ASCII Codes

xx

Leftmost bit

Right-
most
bit

* •  80 – 9F   Using Shift JIS Code

•  A0 – DF   Used for Japanese character

 •  E0 – EF   Using Special Character Registration

 •  FE      Using Increment Return

 •  FF      Using Page End

 •  Others     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

built-in.

C500-DT022

Connector Connector DB-25P-N

(JAE format)

Connector cover DB-C2-J9

(JAE format)

Battery Set Backup Battery C500-BAT10
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Glossary

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

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

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

binary 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.

bit 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.

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

channel See word.

communication mode 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.

DIP switches 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.

EEPROM (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.

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

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

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

Rack-Mounting Host
Link Unit

communication
port
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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 I/O.
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Index

B
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

I
interfaces, 4
24 VDC, 4
RS�232C, 4
RS�422, 4

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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