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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 Controlier 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.

© 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.






TABLE OF CONTENTS

SECTION 1

Introduction ....vvveeeeeeneeooocooosoososnsoesnss

1-1 Components and FUnCtions .................ouuuiiuiuninnneennnnanannn .
1-2 System Configurations .. ...........ouuiuteiit i

SECTION 2
Installation and Wiring . .....covevveeneenennnnnnnes

pussk

N

~3

2-1 Mounting the Display Terminal Unit ............ovrereenne e nnannnn, 8
2-2 Cable CONSUCHOM .+« vt e ettt ettt ettt e et e e e e e e et e e 8
2-3 Battery Maintenance ..................oiiitiiia 13

SECTION 3

Modes and Switch Settings ........coovvveenennnn.. 15

3-1 OperatingModes ...........coiiiiiiiiii i E 16
3-2 DIPSwitch Settings . ........cuuuiiiii e 20

SECTION 4 |
Displaying Text and Graphics .......ccovvvvveeinnnn 27

4-1 Cursor Assignment Table .. ...... ..ottt 28
4-2  Graphic Commands .. .........ouutiiinii it 29
4-3 Textand Graphicsin Terminal Mode .............ooviininnenne e, 30
4-4 BarGraphExample .............ouinuiiiiini i 33
4-5 PageRead BXample ..........oouiiuiiniieiii i 37
4-6 Application EXample .. ..........uutitini i 39
4-7 Numeric Value Display (CommandI) ................oooiinininannin, 40
4-8 BarGraph Display ...........uuiiniiiint e 45
4-9 Registering CharaCters .. ..........uuueuntet ittt e, 55
AppPendices . ..iviiiiiiiiiitetiettrentenennenannoe 59
A Specifications ...............o0 i, e e e 59
B Commands . ... 65
C Errors and Troubleshooting . ........ ...t 73
D JISCharacter Code . ... ..vnet ittt e e e 81
B ASCICOdes .. ...ttt e e 99
F Standard Models . ... ....ou e 101

Glossary .....cciiiiiiiiniineinnnninnnneneeeenss. 103
Index ....ivviiiiiiiiennerocceoecarnnensecnoannes 105
Revision History ......ccociveeeeeeecennecnceocenses 107






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
in8 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 .

Previous
block

. Related
block
v Next

block

Dispiay

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
Panei 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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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 LCD conirast
compartment interface  DIP switch control

+ NEIAY ~

L —
GiuR TIPS GAECTROMCS D5 G001 adan

DRGPLAY TERMENAL LaT

E
S
K

@m@

| 24VDC input

RS-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 puli 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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i-2 System Configurations

Commuhication with the Display Terminal Unit is via RS-232C, RS-422, or 24 ’
VDC paraliel 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.

C500 P
I j————— 16 max. e |
DT021/022 DT021/022 DT021/022
IN out
Data signal (11)
Strobe signal (3)
Ready signal (3)
js@&———— 30 meters max. |
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 fot— 16 max. >

l’il DT021/022  DT021/022 DT021/022

[ io_iwl ;—‘:“ XXX X]
RS-422 —
e 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
R

C500-DT021/022

(a)
¥
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System Conﬁgurations
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

l’ E’ C500-DT021/022
N
RS-232C

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 .............. ... ... ... . iiiiiiiiinn., 8
2-2 Cable CONSIIUCHON . o v\ttt ettt ettt iie et eeaeeaneenernnnnens 8
2-3 Battery Maiftenance ...........c.uiuiitenineerenerenneeeneareaneneenennnns 13
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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:
8

5
+0.5 mm

~

- m 165 0.5 mm B

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

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.
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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 —

2t0 7 _— — —

8 DATAO 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 S Input Page data 5

14 DATA 6 Input Page data 6

15 DATA 7 Input Page data 7

16 D.STB Input «“=pNumetic 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

10

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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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)
3 (RD) DC 3 (RD)
— < =
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

11
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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 o — Send data

2 SD Output Receive data

3 RD Input Request to send

4 RS Output Clear to send

5 CSs input

6 -— —_ Signal ground

7 SG —_ —_

8to 25 —_— — _—
Connecting the RS-422 The following diagram illustrates how the Display Terminal Unit connects toa
Cabling personal computer.

st Display Terminal Unit 2nd Display Terminal Unit___ __

SDA SDB GND RDA RDB |

@@@@:

@]

4

1
r ———————— 1o
I
I

To/from <%

| SDA SDB GND RDA RDB |

[zl [#] @] @

L L — __l|_

|
I
I N,

personal

computer b
b

+ 24 VDC

12




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.

13






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 ..........uinntiiii it ittt e i 16
3-1-1 PageReadMode ......... ..ottt 16
3-1-2 Terminal Mode . .........oiiiuuiiinii ittt 18
3-1-3 DynamicScanMode ........ ... .ot 18
3-14 Read/Write Mode . .. ..o ittt ettt r e 19
3-1-5 PageReadand Read/Write Mode .............ccvvviininnnnenennnnnnn., 19
3-1-6 Self-diagnosisMode ................ciiiiiinn... e 19

3-2 DIPSWItch Settings . ... ..ottt ettt ettt et 20
3-2-1 PageReadMode ...........coiuimiiiiiiiii it 20
3-2-2 Terminal Mode, Parallel .................. e 20
3-2-3 Terminal Mode, Serial RS-232C ...........iiiiiiiiiiiii e, 21
3-2-4 Terminal Mode, Serial RS-422 ..........c.ooiiiiiiiiiiiiii 22
3-2-5 DynamicScanMode ................ciiiiiinnnn... e, 23
3-2-6 Read/Write Mode (RS-232C) .......coviiiniiiii i, 23
3-2-7 Page Read and Read/Write Mode (RS-232C and Parallel) .................. 24

3-2-8 Self-diagnosis Mode ............oviiiiiiniinre e - 25

15



OEerating 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 ASCI! 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 Swilch 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/0 Timing
Example 1: Reading a Page of Data
DATA +// Column designa- .\, /
Ty, fon + numeric data V4 AN
DATA ! I :
: ' 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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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

Page

Column designa- Column designa-
tion + numenc data data (b) tion + numeric data

DATA
STROBE

READY

N. STB

G~
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

Digit Numeric
designation I l value . l
10 8 7 6 5 4 2 1

‘oo o oo o oo €é——

ore signifi I I ifi |

l glilgltesgn cant L%sls significant
P .

0

0

0

0

0

(0]

0

vV Vv Y v Vv v v v
@@ EEIE E)E) oo
Numeric values are dlsplayed at: the positions specified
by the ESC Y comman o

7
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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 Numeric
designation I value

10 8 6 5 2 1 0

7 4 3
I More significant I Less significant |
digit (DH) —-I digit (DL)

OOOO‘——"
00— ©
O—*O—*("—'—

1 |

| | | | I Lsb
7

DH DL

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

18

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.
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Dynamic Scan Mode Display Matrix

Dataline o \

1
2 3 x 8 matrix
3
DataNo. o 1 2 3 4 5 6 7
Scan
4 ? address 8
5 X .
. > s
10
7
/
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 Modé

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

19
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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

9 10 11 12 13 14 15 16

NN EEE || HEREEEE e

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

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

3-2-2 Terminal Mode, Parallel

T2 3 4 56 7 8 510 11 12 13 14 15 16
1:ON .

0: OFF

l_\'___é Mode Selection

For pins 11 and 12, réfer 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 11 compatibility 1/4 width
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3—2-3 Terminal Mode, Serial RS-232C

1 2 3 4

10 11 12 13 14 15 16

6 7 8 9
. 1: ON
0: OFF
l_EMode 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
Pin4 Pin5
on 0 No Parity
0 |1 Even Parity
1 1 0Odd Parity

Setting Pin 6: Stop bit

0 One stop bit
1 Two stop bits
Setting Transfer control

Pin7 Pin8
oH 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 1l compatibility 1/4 width

21
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3-2-4 Terminal Mode, Serial RS-422

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

0: OFF

|_E:J 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

Pin1 Pin 2 Pin3 Pin4 address
0 0 0 0 00
1 0 0 0 01
0 1 0 0 02
1 1 0 0 03
0 o 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 k! 11 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
on ] No parity
0 1 Even parity

1 Qdd 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 |l compatibility 1/4 width

22



DIP Switch Settirigs : ' Section 3-2

3-2-5 Dynamic Scan Mode

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

0: OFF

l_‘:, 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 Pin3 range
0 0 0 Oto 23
1 0 0 251048
0 1 0 50t0 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 1 175 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)

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

0. OFF

I_l:J 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
Pin4 Pins
0 1o No Parity
0 1 . . |Even Parity
1 1 . ]0dd Parity

Seiting | Pin 6: Stop bit
0 One stop bit
1 Two stop bit
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Setting Transfer control

1 Pin7 Pin 8

o1 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 56 7 8

9 10 11 12 13 14 15 16

L L el sl

1: ON
0: OFF

‘:-_I Mode Selection

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

Setting Baud rate
Pin1 Pin2
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
Pin4d Pin5
on 0 No Parity
0 1 Even Parity
1 1 Odd Parity
Setting Pin 6: Stop bit
o One stop bit
1 Two stop bits
Setting Transfer control
Pin7 | Pin8 '
oA 0 None
0 1 XON, XOFF
1 1 Control ggnal
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

12 83 4 5 6 7 8 9 10 11 12 13 14 15 16
1: ON

0: OFF

L‘l:'l 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 Pin2 Pin3 Pin4

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 (] (] Display check Checks all LCD
dots.

1 1 0 0 Connector check Displays signat
status of I/0
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.

i 1 1 0 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 . ... ...ttt e 28
4-2  GraphicCommands ...................... e e e e e e 29
4-3 Text and Graphics in Terminal Mode .. ...........c..ovvuiinineeaiiinnnna.... 30
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4-6  Application EXample .. ..........ooiiiiiii 39
4-7 Numeric Value Display (Command ) ...........ooutiinnnnr e, 40
4-8 BarGraph Display .........cuvuitiuiininie i 45
4-9 Registering CharaCters ............ouvuiirint it 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 Hlustrates 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

Poston. 111 213 415, 6] 7 8] o10] 1112|1814 [15.46] 17, 18] 18,20 21,22] 23.24| 25,261 27,26} 20,30

HEX Code {2012122,23| 24125 261271 28:29] 24 26 20 2D 26 2H 308 31| 32133 [34435| 36137 | 38139 3/ 3H 30, 30

1 1 ' ] [ ) ] 1 1 ] [ ] ] g ]

1 20-‘1--@-"?--r-°"'-|-'"I"-l"ﬂ"'l--‘--"‘r--h--i- L ST

21 21 2 . : 5 2 X L N ) 5 N X s ’ N

[] ' ] ] ] t ] ¥ ' [] ] t [] 1 1

2 21'f"g"?".""""-"':'"|"'|""""'"T"?"u'"n' SeTTe

IR EZO0 PR R AR PRI AT M S R T U QU A

3 22 [ 25 ] 1 1 1 ] ] [] 1 [ 1 ] ' ' t

7 - T T T T T T v T T T T T T

L e it eep et d cnd o tanltacloceldjctajetdats-t e & wle

4 23 8 1|27 [l L ' ] [] 1 3 [l t 1 1 [ [l 1 )

Posi- Posi-

tion COdetion Codd
i | s wan

Row

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

Position 1 12 I3 14 15 le 17 |8 19 [10]11 J12 )18 |14 |15 {16 {17 |18 |19 |20 2t |22 |23 |24 |25 |26 |27 {28 |28
HEX code 20 121 |22 |23 124 |25 26 |27 |28 |29 |2a }2B |2C |2D |2E |2F |30 |31 {32 33 134 |35 |36 |37 §38 |39 |3A |38 {3C
Key ! " # 18 {% (& I’ ( ) M + s - . / 0 11 2 |3 j4 |5 |6 |7 |8 |9 <
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Section 4-2

4-2 Graphic Co

mmands

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 & | 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 nt | 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)
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4-3 Text and Graphics in Temiinal Mode

Parallel Iinterface

Serial RS-232
Interface

RS-422 Interface

Message Registration
Command

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.

Using the parallel interface, graphic commands can be directed to the Dis-
play Terminal Unit (connected to a PC 1/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 ASCil Unit or a personal
computer.

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 ASClI 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. ESCY (row) (col) : (row) (col) specifies the location of the first
character on the page.

3. ESCW (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 tabutar form. The top row
of the tables indicates the command data position in memory. The middie 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 follbwing message on page 199 of the RAM card.

LiE

R

OrB-YeT

0

TEL |(
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Graphic Command The following tables illustrate the graphic commands to re‘gister the above

message.

D1|D2 | D3|D4|D5|D6jD7|D8|D9 |D10] D11

ESQ | 11919 |ESC Y| ! ' |ESC{ W] 3 p R

1B| 491 31139139 |1B|s9f21 121 |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 ESCl Y| » | $ |ESC| W

82| 6E|1 8216382 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

o Cc 0 M P L E T

30| 8|62|8|6E|8|6C|82|6F|82]|6B]82|64]82]73

Inputs full-width characters in Shift JIS code.

D43| D44|D45| D46| D47| D48f D49 D50| D51 D52| D53| D54| D55| Dss| D57 D58

E |EsOl Y| # & | T|E| L ([o0]s]5]0])

82|64| 1B} 59|23 | 26154 45| 4C|20}28|30] 35| 35|39 29

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

D59| D60| D61 | D62| D63} D64| D65] D66 D67 to D128

spacel 7 7 .- 1 71 0 0 PF

201 371 372D 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

2 3 4 5 6 7 8

CCCPPET

9 10 11 12 13 14 15 16

EEEREA | e

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

l—Eﬂ Mode Selection

DIP switch settings for Terminal mode using RS-422 interface

2 3 4 5 7 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.

BASIC Program

32
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The following BASIC program executes the graphic commands illustrated on
the previous pages.

10
20
30
40

50
60

70

80

90

100
110

130
140

OPEN“COM1:N,8,1,,,"AS#2
A$=CHR$(&H1B) Specifies ESC as A$.
PRINT #2,A$ +“"+“1 99”] ~ Registers data on page 199.

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

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

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

PRINT #2,A$ + “Y” + CHR$(&H22) + “§’] Specifies position
of “COMPLETE".
PRINT #2,A$ + “W0") Specifies character size.

PRINT #2, CHR$(&H82) + CHR$(&H62) + CHR$(&H82) +
CHR$(&H6E) +CHR$(&H82) + CHR$(&HBC) + CHR$(&H82) +
CHR$(&H6F) + CHR$(&H82) +CHR$(&HBB) + CHR$(&H82) +
CHR$(&H64) + CHR$(&H82) + CHR$(&H73) +CHR$(&H82) +
CHR&(&H64);

PRINT #2,A% + “Y” + “#” + “&”] Specifies position of “TEL
(0559)...

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

PRINT #2,CHRS$(&HFF)] Ends input of message.
PRINT #2,“0000000000000...” Fills the remaining memory
‘ with Os.
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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 paralle! interface

DIP switch settings for Terminal mode using the parallel interface
12 3 4 56 7 8 9 10 11 12 13 14 15 16

ANANAEE || SUANAEE

/0 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 -"-____-1___-—_—-—_ : Y

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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DM400l oo1B| DMa22] o0s2| DM444| 0064{ DM466} 002D

Page 401 49 423 62 445 82 467 31| Al128

rogistratior] 402 31 424 g2| 446 72| 48 37| fines of

command 403 39 425 73 447 82 469 30 dataare

eaad.. 404\ __39 426 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 18 452 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 |
414 g2| 436 6E| 458 so] 532 FF| Y
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 a41 82 463 20
420 82 442 68 464 37
v 421 74 443 82 465 37
PC Program The following program example uses the C200H PC and the High-density

High-density and Multiplex 1/O Unit

and Multiplex 1/O Unit configuration.

MID
215

i

CcPU

.

C500-DT021/DT022-V1

-
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Bit Assignment

Pin No. | Signal name Bit No.
1 D.o18 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 AGE IN 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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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 ” } f 12815 Execution
12815
i
12815
00004 @i | @Mov21)
Executi
xecution #0400 Sets command
DMOS00 area to which
133 commands
are sent,
@MOoVv(21) starting from DM
0400.
#0133
DMOS01
12815 10100 12813 12814
00007 4—| F—F—H——H ovovz1)
READY * DMO500
signal check
10100 100} sends the
data for one
JI DIFU(13) 12800 I command,
12800
} { @INC (38)DM0500 l S\ﬁ; a;%axtto
command is
: @DEC(39)DMO501 | sent
25506
1 Ends
« - 12813 B and.
{ DIFD (14) 10012 l Outputs
1815 D.STB.
00021 o= } {oFo (14 12814 | 5
00023 4} END (01) I
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4-5 Page Read Example

/0 Timing

DATA N
0to 10 ——®< Page data D

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

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.

D.STB

BUSY .
READY

®

BUSY

READY
1Y

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.

DO00QO0: Stores page data.

Al

MOV(21)

DMOOM0 100: in the case of the example
systern 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. '

37



Page Read Example Section 4-5

WWWW ' Bl ] e

Mode Selection

i

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.
1} amov(21)
Read input DO00O Output page data.
100
Jl DIFU(13) 1zaoo|
12800 10100
)4 —t
U U @ORW(35) —
e Waits till D.STB falls
Ready #1000 for 1 scan time after
100 patg;u :jata has been
oul .
100 i
12801 A
4»——' '[ - 12801
Ends page data output.
10100
i} @ANDW(34)
. Ch Y and
BUSY il [ i
= —
' 100
12802
} 12802 °
Read end

38




Application Example

Section 4-6

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 ASCI! Unit:

PAINTING
NORMAL

IPAINTINGh VT ESC Y !$ ESC W 3 PAINTING PF

(e.g.,page 0) }4———’{ |<——>| T

Overlapping Display Quadruple
screen position (2x2)

Page end
INORMALh 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 ASCIl 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
(]
1]

P

E

S

E

N{T

A

O

U

o

S R

PP R 3

e - =l - - -

---.-.-.g.---.

---.---.Z.---.

T

O

o

-.g.---.

TSR . v--...l

e -l - -
e = = ol - - -

[ e A LR

1

--_.-_-.z_---.

BASIC Program

e

Numeric value

display area

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

The following BASIC program creates and registers the above "created
screen.”

10
20
30
40

50

60

65
70
80

OPEN “COM:N81N" AS #2
A$=GHR$(&H1B)]
PRINT #2,A$ + “I” + “0007]

PRINT #2,A$ + “Y" + “I" + )]

" Specifies ESC as A$.

Registers data on page 000.

Specifies position of

“PRESENT AMOUNT.”

PRINT #2, + CHR$(&H82) + CHR$(&H6F) + CHR$(&H82)
+CHR$(&H71) + CHR&(&H82) + CHR$(&H64) + CHR$(&HS2) +
' CHR$(&H72) + CHR$(&H82) + CHR$(&H64) + CHR$(&H82)
+CHR$(&H6D) + CHR$(&H82) + CHR$(H73) + CHR$(&H) +
CHR$(&H20) + CHR$(&H82) +CHR$(&HB0) + CHR$(&HB2) +
CHR$(&H6C) + CHR&(H82) + CHR$(XHBE) + CHR$(&H8S2)
+CHR$(&H74) + CHR$(&H82) + CHR$(&HBE) + CHR$(&H82)

CHRS$(&H73);

PRINT #2,A$ + “M” + “#” + “™;] Specifies the numeric dispiay
boundaries.

PRINT #2,A$ + “*" +“B"] Specifies no zero suppression.

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

PRINT #2,00000...0000”
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/O Timing

DATA

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:

0to 10 @ Page data Column + data Column + data
|
| | | |
o ol e :
D.STB O © § C)! :
@y | | |
] | | |
| ; | { {
N.STB g | g ! ®
|| P
|| I | OY
L I |
30 ms
READY  ———d—

DIP Switch Setting

Execution Sequence

1.
2.
3.

The READY signal is checked and page data is output.
After page data has been output, the D.STB signal goes low.

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

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

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.

If several columns are to be dtsplayed 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. ' :

PP

10 11 12 13 14 15 16

9 .
1: ON
0: OFF

|_|:| Mode Selection

Setting | Pin 1: Data input code Pin 2: Strobe

BCD code Enabled

HEX code Disabled

Setting [ Pin 12: Character size

Full-width/ 1/2 width

1/4 width
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PC Program Numeric values are displayed as follows:

DM 600| Numeric data area DM 602 Wij

DM 601] Number of numeric value columns DM 602 //Jy

. Numeric
DM 602! Numeric data area data

The following PC program stores the necessary numeric data.

TIMOO1
000389 LY. Present
+H TiMOO1 Prese ] 2
#9999
2513 8 ] 4
000 il ANDW(34) DM 700
Normally ON #FFO0
TIMOOT ! 2
DM0700 0 0
SRD(75) DM 700
DM0700 R ]
DMO700
2 0
SRD(75) DM 700
DM0700 R 0
DM0700
1 2
ANDW(34) DM 701
#OOFF
TIM0O1 0 0
DMO0701 3 4
000459 Jl END{01) l

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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00014 ¢

00020 §

Section 4-7
00000
[ T
I aMov(21)
Read input DMO100
100
DIFU(13)
12800
12800 10100
Ly LY
P4 P @ORW(35)
#1000
100
Reads page
1280 100|  on which nu-
| ,,1 meric values
P4 are displayed.
12801
0
pdi ANDW(34)
HEFFF
100
100
Read end !
12802
— | DIFU(14)
"ﬁf 12803
S P Column setting
@Mmov(21) *
#7001 “Tums onall
DMOB00 columns.
@mov(21)
#0002
DM0601
@MoVv(21)
#0000
DMOB02
12803
f "" = @ORW(35)
| e Do
>
DM0802
Sends one
T 100 piece of data
DIFD(14)
12804
Program continued on the next page
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S QT

Tums on
N. ST8B for
10913 30 ms.
00028 ¢ I TIMH(15) 016
#0003
TD16
00030 r—'!o s DIFD{14)
12805 !
1 INC(38) ‘
00032 ¢ )—i ?05 ' DMO0600
ADD(30)
#0100
DMmos02 Sets data to
DMOB02 be sent next.
DEC(39)
DMO601
2
ﬁos - 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 paralle! interface.

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

@d@f@ . |PiRloDlUiCIT! |ON] SITIAITI)S:! | ¢ |
Actual display . v
Mol T s | ;|
54 : : . 3 |6:4 "%i
I T
6 ¢ | | ¢ [7:5]%

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” + “+“]  Specifies position where the
title is written.

50  PRINT #2, CHR$(&H4D) + CHR$(&H4F) + CHR$(&HAE) +
CHR$(&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$(XH4E) + CHR$(&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 | 00Om1 | 0OM2 | 00m3

CAR | ESC P m
le— Reads page —3=] 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.
DMNo.| 100 | 101 } 102 |104 105 106 107 108 109 110
Data 001B | 0059 | 0021 | 0021 10034 {001B |0026-|0025 | 0032 | 0032
CAR |ESC | Y ! ! 4 ESC & % 2 2
l‘— Specifies position {4—»‘ I(—— Sets origin of bar graph —P‘
where “4” is written. (displayed from the 6th
col-umn).
2: 8 dots for bar graph width
2: 2 dots for 1
DMNo.| 110 | 111 112 113 {114 | 1156 | 116 117 | 118
Data 0018 | 0027 | 0021 { 0031 {0032 {0038 | 001B | 0025 | 003A
CAR | ESC ’ ! 1 2 8 ESC| % :
|<— Displays bar graph from the 2nd —Pl l(— 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.
] 1 [} ) ] t ) [} t ] ) 3 [} 13 )
MOIN!T H | . P:R|0:D‘U10T:I ON .S T:AiT:U|S! c 4
1 1 L] ] 1 1 1) ] ] L] 1 ] ] 1 1
al | k el | | L | | |604[%
1 1] 13 1 ] ) ] ] L 1] L ) ] [} ]
N B R L
¥ ¢ [] 1 ) L ¥ [] 1 L} L] ] S ] 1
] ] 1 ) 1 ] t 1 ¥ ] () 1) L] 1 ]
1 1 L] 1 L} ] 1 [] L 1 1 1 1] L %
Generate May Bar The following graphic commands generate the "5” for May and the corre-
Graph _ sponding bar graph.
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DMNo.| 200 | 201 {202 | 203 | 204 | 205 | 206 207
Data 001B| 0059 | 0022 | 0021 }0035 |001B | 0027 | 0022

CAR |ESC ! Y " ! 5 ESC ’ ”
'(— Specifies position-)-l '<->| |<— 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 | 003A
CAR 0 9 6 ESC| % :

Real dot data which can —3 |~ Calculation —3»]

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.

vovtls | | |PRinluclrs |on slralTus | | |

Al | et | 0 | ) | . |6:4|%

o | T i

ARAE AR RARRREY

Generate June Bar - The following graphic commands generate the “6” for June and the corre-
Graph sponding bar graph.
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DMNo.| 300 301 {302 | 303 | 304 | 305 | 306 | 307
Data | 001B] 0059 | 0023 | 0021 |0036 }001B | 0027 | 0023
CAR |ESC | Y # ! 6 ESC ’ #
|<— Specifies position—b”4->| |<— Sets bar graph to start
where “6” is written. from the 4th column.
Month
can be
changed.
DMNo.| 308] 309 | 310 | 311 | 312 | 313
Data | 0031 | 0035 | 0030 | 001B | 0025 | 003A
CAR 1 5 0 ESC | % :
Real dot data which can |<— Calculation —P‘
be changed according to and display
the actual numeric value (: is displayed from
the 27th column.)
This screen is ggnerated by the above graphic commands.
[} ] 1 ] [) 1 ] ) ] i ) 1 ) 1 )
MOIN'T|H. HdddwCﬂldN:SﬂAﬂUS i
N v
I4 [} 1 1} ) ] ) 6! 4 %
) ) 1 ] ] ] ) 1
5 0| Vb 14:8]%
1 ) ) ) I Ll ] 1
] 13 ) ' t ] ) 1
|6 ] [ ] [ [ 7| 5 %
/0 Timing

DATA :

D.STB

READY

The commands in the previous steps are issued according to the following
1/O timing diagrams.

Commmand codes are output on DATA lines 0 through 7 as an 8-bit HEX code.

The 1/O timing is as follows:

€)

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

!:-l Mode Selection

Setting Baud rate
Pin 1 Pin 2
¢] 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
Pin4 Pin5
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
Pin7 Pin8
on 0 None
0 1 XON, XOFF
1 1 Control Signal
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BASIC Program #1

BASIC Program #2

S0

Section 4-8
Setting | Pin 11: Front Panel Command/ Numeric Pin 12: Character
display command size
0 Disabled/ Command | compatibility Full-Width/ 1/2 width
1 Enabled/ Command 1l compatibility 1/4 width

The following program is necessary to display the final screen in serial mode.

10
20
30
40

50
60
70
80
80
100
110
120
130
140
150
160

OPEN “COM:N81N” AS #2
A$ = CHR$(&H1B)] Specifies ESC as A$
PRINT #2,A$ +“Y" +“ +“;]  Specifies position of the title.

PRINT #2, CHR$(&H4D) + CHR$(&H4F) + CHR$(&HA4E) +
CHR$(&H54) + CHR$(&H48) +CHR$(&H20) + CHR$(&H20) +
CHR$(&H20) + CHR$(&H50) +CHR$(&H52) + CHR$(&HAF) +
CHR&(&H44) + CHR$(&H55) + CHR$(&H43) + CHR$(&H54) +
CHR$(&H49) + CHR$(&HA4F) + CHR$(&H4E) + CHR$(&H20)
+CHR$(&HS53) + CHR$(&H54) + CHR$(&H41) + CHR$(&H54) +
CHR$(&H55) +CHR$(&H53);

PRINT #2,A% + “Y" = “P+ ‘" +4%

PRINT #2,A$ + “Y” + CHR$(&H22) + “I” + 5%
PRINT #2,A% + “Y” + ‘4" + “I" + “6";

PRINT #2,A% + “&” + “%” + “227;

PRINT #2,A% + “ + “I" + “128";

PRINT #2,A% + “%" + “7;

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

PRINT #2,A% + " + “#” + “150"

PRINT #2,A$ + “%" + “7;

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

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

10
20
30

40
50
60
70

80

920

OPEN “COM:N81N” AS #2

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

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

PRINT #2,A8$ + “Y” + “I"+ “I" +“47] Display “4”.

PRINT #2,A$ + “&” + “%” + “227;] Sets origin of bar graph.

PRINT #2,A$ + <" + “I” + “1287] Displays bar graph.

PRINT #2,A$ + “%” + “7] Calculation and display from the
27th column.

PRINT #2,A$ + “Y” + CHR$(&H22) + “I" + “57]  Displays “5” and
specifies position.
PRINT #2,A$ + “* + CHR$(&H22) + “096™;] Displays bar graph

data from the 3rd
column.
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100

110

120

130

140
150

PRINT #2,A$ + “%" + “7]

PRINT #2,A$ + “Y” + “#” + “I" + “6"]
PRINT #2,A$ + “"” 4+ “#” + “1507;]
PRINT #2,A$ + “%" + “7]

PRINT #2,CHR$(&HFF);]
PRINT #2,“0000000....000”

Calculation and dis-
play from the 27th
column.

Specifies position where “6”
is written.

Displays bar graph from the
4th column.

Calculation and display from
the 27th column.

Ends input of message.
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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 g 10 11 12 13 14 15 16
1: ON

0: OFF

L—E 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
1 Enabled/ Command |l 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 1L 12 .
B Pd 12815 Execution
12815 Command end
12815
}
00004 — | @mov(21)
Execution #0005
Sets command area
DMO000 for reading page (1).
avovezr) fom OM 0080,
# 0005
DM0001
@mMov(21)
# 0001 @ Starts command.
127
12701
il @Mov(21) AQ
Start of 1 st #0100 Sets command area
bar graph for 1st bar graph.
DMO0000
Sends 19 com-
mands from DM
@Mov(21) 0100.
#0019
0001 !
12702
— | @mov21) F @)
Start of 2nd #0200 Sets command area
bar graph -~ for 2nd bar graph.
Sends 14 com-
mands from DM
@Mov(1) 0200.
#0018 i
- DM00O1 !
12703
I
11 @MOV(21) @
Start of 3rd #0300 Sets command area
bar graph DMO00O for 3rd bar graph,
Sends 14 com-
mands from DM
@MOoVv(21) 0300.
#0014
DMO0001

Continued on next page
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Continued from previous page

00020 ¢

00042

12815

READY @

i
check

12800

10100

@

® ©

12700

H Sy

12701

+HH

12814

@Mov(21)
DMOO0O
100

12708

—H

{ DIFU(13) 12800 l

@INC(38)
DMO00O

@DEC(39)
DM0001

12800

@ASL(25)

127

= DIFD(14) 10012 l

LA}

DIFD(14) 12814

{ END(01) l

Sends one com-
mand data.

Data area to which
command is sent
next.

Starts commands
(@ to(4)

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

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

Example 2:

o @

8 421'8421 g
D1 ! 00
D2 10
D3 28
D4 44
D5 44
D6 7C
D7 44
D8 44

ESC § 0 5 Di D2 Ds Ds Ds Ds D7 Ds
1B 53 380 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 ASClI 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.
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o | o

8 4 2 1}8 4 2 1 GO
D1 00
D2 7C
Ds 42
D4 41
Ds 41
De 41
D7 41
Ds 42
Do 7C
Dio 42
D11 41
D12 41
D13 41
D14 41
Di1s || 42
D16 7C
D17 00

ESC T 1 0 Di Dz Ds D4 Ds Ds Dr BDs
1B 54 31 3 00 7C 42 41 41 41 4 42

Do Dio D11 Di2 D13 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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FIFFY

D11
D13

Dis
D17

O@ 8 4 2 18 4 2 118 4 2 1,8 4 2 1

00
08
14
22
41
40
40
20
10
08
07
01
31
39
1D

OF;

07

ESC G

1B 47

Da Dio
04

41

D21 D22
07 Co -

D33 D34
07 Co

1

3

D11
40

D23

01

5 D1 Do Ds D4 Ds Ds D7 Ds
88

35 00 00 08 20 14 50 2

Di2 D3 Di4a Dis Dis Di7 Dis D19
04 40 04 20 08 10 10 08

D24 D25 De2s D27 De2s D2 Dso  Dag
0 31 18 39 38 1D 70 OF

Read the registered character pattern.

D4
De
Ds
Dio
D12
D14
D16

00
20
50
88
04
04
04
08
10
20
co
0o
18
38
70
EO
Cco

D20

20

Da2

EO

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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Specifications
Display Terminal Unit
Item Specifications
Supply Voltage . +10%
24VDC
~15%
Operating voltage range 20.41026.4 VDC
Power consumption 10 Wmax. (5 W normal)
Insulation resistance 10M (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 nsto 1 s, rise time: 1 ns
Vibration 10 to 35 Hz, 1-mm double amplitude, in X, Y, and Z directions for 2
hours each
Shock 10Gin X, Y, and Z directions, 3 times each
Ambient temperature Operating: 0 Ct040 C
Storage: 20 Cto 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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ltem

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 8.74 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: 3x 3
Sixteen-fold: 4 x 4
Life expectancy of LCD 50,000 hours
No. of messages that 200 (with RAM or 32K-byte ROM)

can be registered

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 (at25 C)
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Display Terminal Unit

Dimensions
Side View Front View
F J a DT021
DISPLAY TERMINAL

78 43 84

—p
|

—
<4l

i
L
L
|
]

Top View

G— g — P .
G—g—P

] Dl:l:a

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

62

Full duplex
RS-232C CPU BIOS - ROM
<—3p»| (RAM)
transceiver
Half duplex
RS-422 Character ROM
transceiver
LCD controller
Parallel Photocoupler
interface array € e
24VDC
Video RAM
20 VO 240 x 67 dot
graphic LCD
e |
switch -
Backlight
pcoc | > SVBC
converter 3 15 VDC
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/0 Unit Specifications for
Parallel Mode

Input Unit Specifications

Item Specifications
Input voltage +10%
24 VDC
~15%
Input impedance 3.3K
Input current 7 mA standard (24 VDC)
ON response time 1.5ms
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 e e
O ) L)
i1 560 Q
L 3.3kQ { el .
—n @& 'AVA' o e w—

AA
v
—_—
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Output Unit Specifications
ltem Specifications

Maximum switching +10%
capacity 24VDC 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
4.7 kQ
0 kQ
5V 300Q vy <
-5
READY
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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 ASCIl

Unit and in ladder diagram programming on the PC.

Command Name Function Comments Mode
Code szon
CR (0D) Carriage Return | Moves the cursor to the begin PT
of the line. EE _
LF (0A) Line Feed Moves the cursor down 1 line. If the character size is changed BT
before LF, the line is fed
accordingly.
ESC A Cursor Up Moves the cursor up 1 fine. 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.)
ESCD Cursor Right Moves the cursor to the right 1
(1B) (44) column. (!f the cursor is at the end
of the line, it moves to the
, beginning of the line.)
ESCYrc 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.)
ESCZ 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 JISON. ..
ESCWm Character ‘m=0 (30) standard (1x1)
(1B) (57) Width m=1 (31) double width (1x2)
m=2 (32) doubie height  (2x1)
m=3 (33) 4 times (2x2)
m=4 (34) 9 times {(3x3)
m=5 (35) 16 times (4x4)
ESCO All OFF Sets standard characters (reverse | Both reverse display and blinking |PT
(1B) OFF, blinking OFF). display can be applied to each
character independently.
ESC 1 Reverse ON Sets characters in reverse display.
(1B)
ESC2 Reverse OFF Cancels reverse character display.
(1B) .
ESC 3 Blinking ON Sets blinking character display
(18) (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

ESCMrec
(1B) (4D)

ESC *m
(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)

=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 fine. 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 1] 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 untit
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.

=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 swifch 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.

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

m=A (41) Ends alternate
display
m=B (42)
display
m=1 (31)

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.

PT

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 {0 455
(30) (31) (34) (35)

m = a 3-digit ASCIl number
PO-P199 (32K bytes)
PO-P455 (64K bytes)
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Command Name Function Comments Mode
Code

ESCim Kanji Code Sets displays option for erroneous | The default setting skips an RT
(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.

ESCK 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.
ESCP Page Readout | Clears the screen, then reads the | m = a 3-digit ASCIl number T
m contents of the user message and | PO-P199 (32K bytes)
(1B) (50) displays it. PO-PO455 (64K bytes)

m = 000 to 199 to 455
ESCU 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
7 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 afterm

(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).
ESCGm 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 defauit.
m = 4 (34) 16 dots
n = number of dots for 1%
v (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 ASCII 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)
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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

- T

20 21 2223 24 25 26 27 28 29 2A 2B2C 2D 2E 2F 30 31 3233 34 35 36 37 3839 3A 3B3C3D

' ' X X K ' . ' ' ' ) e . j
1 L] (] [ ] R
20 : ' : : ' ' : : : [} } t : :
' : ' ' 1 [ ) ' 1 ' [ : [ '
' ' . X ' ' , ' ' ' ' ' ' '
[ ' f ' ] ' ) 1 l ' ' ! ' [}
21 ' ' ’ ' ' [ ' ' ' [ [ [ ' '
1 ' ) ' ] 1 s ' 1 ' 1 ' 1 [
Line Y " A - " 3 A
: : ' ' ' ' ) ' ' ' ' ' ' ' X
1) ] ) ] ]
22 : ' : : X ' : : X ' ' ' : : '
] ' ' [ ' ' ' 1 ' ' [ [ 1 [ '
! 1 A ] 1 " ] 1 i . 2 .
] : ' [} [l ' ' 1 [ 1 1 [ 1 [ [
. 1 [] 1 '
23| . ' , ' : ' : : : ' ' ; , N I
1 ' ' ) 1 [ v 1 s ' [ 1 ' [} [
\ 2 1 N ’ M [] N 1 1 [] [] 2 1 n "
e ESCM rc Numeric Value Display Position
[Command I}
e ESCM rcmno Numeric Value Display Designation
[Command H] . . . .. "
! - ) : To use this command specify the line and digit according to the
eESC Y rc Cursor Addressing above allocations.
e ESC & Imn Bar Graph Reference Point
eESC’ mn Bar Graph Display
®ESC % m Percent Operation Display

Example: The value of matthe 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 % mis 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 E8
1 Et 9 E9 1 Et 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 ES 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 |SHIFTJISINo| 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 8858 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 | 2F5t 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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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 repeatediy until the DIP switch setting
is changed or the power is disconnected.

Memory Check
DIP Switch Settings

2 3 4 56 7 8 9 10 11 12 13 14 15 16

JRARRARN || mERAARAG o
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Display Screen A
>’< 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! tem’s FIOMfig1 thenlca:culated){ If
the result of the calculation coin-
SYSTEM RAM CHECK OK! cides with the value registered
in gje I:lON(Ij, _1fhe rtn;ssage “OKI”
USER ROM 456 is displayed; if not, the message
PAGES . NG!” is displayed.
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
1 the user's message memory,
SYSTEM RAM CHECK OK! B the backup banegy e
RAM card is checked. Mes-
USER RAM 200 PAGES sage Als 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
2 8 4 5 10 11 12 13 14 15 16

AGREERER | B i

Display Screen
() @,
>.< 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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Errors and Troublesh_ooting

Appendix C

Connector Check

Serial Check

76.

DIP Switch Settings
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1: ON
0: OFF
L—d Mode Selection
Display Screen
/10
o, o,
>.< CONNECTOR >.< This message is displayed for
the first 2 seconds.
CHECK

e

i

1 89 10 11 12 13 14 15 16

XXX X XX X XXX
17 1819 20 21 22 23 24 25

XXX X X X X X X

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 leve!
and O indicates low level. Pin 17
repeatedly outputs the READY
and BUSY signals from the Unit
to an extemnal device.

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.

B e

T T
100 to 200 mm

Connection: Short-circuit the SDA and RDA pins, and the SDB and RDB

pins.




Errors and T; roubleshootin}g Appendix C
DIP Switch Settings
T 2 3 4 56 7 8 9 10 11 12 13 14 15 16
alal*fu]ulululul{lls it
0: OFF

Display Screen

L—E Mode Selsction

% SIOCHECK D3

This message is displayed for
the first 2 seconds.

v

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

LOOP BACK TEST XX
CTS ERROR

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

Character Display

78

DIP Switch Settings
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1: ON
0: OFF
‘—i Mode Selection
Display Screen
() ()
>.< MODE SET SW >.< This message is displayed
for the first 2 seconds.
CHECK
The status of each switch is
1 2 8 4 56 7 8 displayed. The numerals on

the first and third rows in the

figure indicate the pin number
X X X X X X X X osf;the switch.xind‘i)cates pin
9 10 11 12 13 14 15 16 status as 1 or 0. 1 indicates
the pin is ON; 0 indicates the
XX X XXX XX pin is OFF.
DIP Switch Settings _
12 3 45 6 78 9 10 11 12 13 14 15 16
1: ON
0: OFF

Display Screen
B, 9,
D CHARACTER D
>.< DISPLAY >.<
Characters are displayed.

|:£ Mode Selection

This message is displayed
for the first 2 seconds.

All characters (in 1/4, half-,
and full-widths), except the
user-defined characters, are
displayed by page.
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Message Display
DIP Switch Settings
1 2 3 4 56 7 8 9 10 11 12 13 14 15 16
1: ON
"I lalulslulaf il R

- General Diagnosis

Maintenance

Display Screen

>.'<

ALL MESSAGE
DISPLAY

v

XXXX

I_tﬁ Mode Selection

This message is displayed
for the first 2 seconds.

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. )

This checking operations above are automatically performed when pin 16 of

the DIP switch

is ON.

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.

2 3 456 78 8% ABCODETF

1

() [

()

214X \ ~

4

r

J

try ¢ ¢ 7

26 + = # < > 5§ =z o .,

215X

d

217X
222X

2 3456 78 9ABCDEF

1

alphabet
& numerals

English

23X 01 2 3 45 6 7 8 9

234X

J K LMNDO

I

A BCDETFGH

2 P QR STUVWXY Z

f g h i §j k1 m an o
t u v w x y z

a b ¢c d e
s

236X
B p q r

2 3 4 5 6 7 8 838 ABCDEF

0 1

3 % 2 X 8 8 MM & F L

8 d »w U
i 4

242X
243X

A
W h ol

L 3+ ¢ & ¥ % &
UX VDTV A B RARREFREITE S

O s ¥ L
H E o DI T T LXK

e
L™

<o

A4K

&
o
S

246)(&&91)1»%’»@4:3:696?!.6»29

U & B & A
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JIS Character Code

. & &
w3 N
a4 >
OR W
m R Y
< & ¥
»m k X
@ X %
~
@ H B
w D H
4@44_
™ v I
~N N
- N b
= ™
R &

Y3 ¥F P FF =R 2RI A

b4

v

B ¥ F F

£3

B o
y o~ v u yp 9

2 A3

B N E TS S AR R K

X6 LA X2 ® ¥ ¥ =2 2 g 7

4

]

4

O * = 9

1

Greek alphabet

2 34567889 ABCDEHTF

o)

i

A BT AEZH®&I1KAMN

262X

2 I P 2 T T ® X ¥ Q

264X

L » 8 ¢ x A u v € o

&

o« B r &

%X © p 6 T vV ¢ 1 ¢ ®

2 3 4 56 7 89 ABCODEF
A BBIIIEEXB3MHUINKIMH
213 O M PC TV ® X I UYMIMDELE b 3

X 0 A

1

Russian alphabet

21

X 3 H B K A M H

a 6 B r p e &
26 o m p ¢ T y &

2 » =

21X

K ¥y m m » B b 9

X
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w5 e
w N &K
o R
O R &
o @&
< #K H
o M = &
o PR E
~ %R E
w W &
w i} g
- X H#
o 4 & W

o~ B oW

~ B ¥ $

B
583

w H kR

w o g 5
o # P =
OB H 1 W
o H K8 e
<A HE®

2 3 456 78

1

¢ & B
FRR
)
R E
WE Y
M KE
BEARE
o E i =

WRKE

L R

S8EBERZ

01234567889 AEB

N W B HwwE e

312X
34 R

U

w i %
w R RO
oK K E
OREHE
o % WP
< % B

o KB K
o & &
~ KN
w R K e
w B R
- W R HR

EX X3 R ]

~EEWE
- RN
o WHHS

d&&wln
Bwme®

w B
o #l &
O K H
@ ¥ &
< B B
o B #x
e 40 B E

0t 2 3 405
]
L4

2 3 45 6 7 8 9 A

1

continued on next page

KA | 22
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JIS Character Code

Foa RUESHE B8 8
HFE SR MR RE G
BFR e MR EREEER
KRR EEERRRR AN
ERSBERERISENEBERETYR
THKL LB ETIRIESESE
o iES BB EHRBEFEEER
o R IREMHSHEIETIRBREFER
~rERKNEXICRAENERERES
oA EER MY EEEERNEE
w i EE N XEABEPRAIADHE
- P RERRBERELEZERMAN
s BEKBEERHEIERERH+-ARBE
~HERBENREEEIMRER
~EERBRsRK AR O RR
cEXAE RWEEE RERN

EEEERERERRRER L
<C

N4

A B CDETF

L BREEE SHYE
woRk R M R XERERKIT
OPEHEETrT4HRRERE
O ER BN E WD ERHE
o HHBRNLSFHETERR

<

2 3 4 56 7 8 8

1

KU EBRAZHEEREAR
REMPEEENXRE
B RuwsEREBEHKS
MEERB LB R IBEW
REARHUHREKERN
RLXPRRAEHEES @B
RERERLBEBRREILE
SSRGS EREIT
HERRURIBRERREH
EEEMREBREHEBRR
# ®WE¥RNOD HSR'

SEDBIEEEHEZRE

A'd
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JIS Character Code

I
B &
8 e g
ol 3
RaEs
< & # B
o 8 E &
o B B OEX
~ P 8 &
o = B M
w K 8}
- EEFR
o &2
~ B
- HEE
= & &

C D E F

EBEE
o]

2 3 45 6788 ABCODEF

1

MW ™
HEAm e sy
FEEES Y
WK OE R MM
EE-EEES-
P EEER L
R EER X
% E KN E R
BREEXEHB®
BOE W R WS
W RE R E R
Mo E R K S
WO OE W R

MR E
REEE X
RUEE Hw
SEEEBES
m
Y

8 ABCODETF

BEE BANMER W
EHEEK D E RN
REROHENEREE
O K % e
BRHSWREESR SR
EE-E R RS- X R
HEESBRHBREREER

o RN OR E BN N
~E R MR W E R Qe
© BB R K E S R
W EXE LA E R EE
~EREREENCRERE
o bR R RE KRS
U XS EERES YR
- FBEBEESEEER®

@ ®HEHN

MAERwEa 8

 HEEEPNEIEEENE
O

2
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i
i
(]
&)
1]
<

61 2 3 45 6 17

ERHEE B
LHHRERLE R
Dt MM EHEW
gHRFgeRER
RHBEERS
ol oak e SR
HWREEKERE
BN
ool E K MK
g BERSE
g ERRH
SIS
M KEEMEIW
HRXELERLE
LR
MEEE n#E

53955883
<C

w

7 8 9 ABCDEF

-4

¢

g

01 2 3

FUR RAFRE EIKER2E QAL HB
HE XA MEREERUBMEHESIREK
T EE T EEEE X EE RS EE
EesEsE MUK SR RERE Y T EE
HERBPTEIPHXEESHRENSEE NS S
ERMiTEonggtREERERTE
ENEZRESSRrEX R EARERMENMS
B ap e P KA B MR R R R W
EEXSEVNMNHKREERNSEXN PR ESE
et L P EEE LR EEEER R
HESESMEXREBRARMEk NI FEERER
PR EESS AR BB S ENERNDRA
e Ty RN ERESREREET
YT E LR LR E R EE R R R R RN
e RS IS EEEST S KR 5
ERE REKEZEM HReEfm ERK

SEEENEINEENEEEERHEAE

n

continued on next page
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£ LEHR
#BEEe U
Hazsg<
B R OK M
BRE S
ol
R#Ed&&HR
WO E oy B
HBEIRQSIA
o Kl EBHRR
w N KRR
- EHER N K
o B R OW Heom M
~NHeREaEwW
— B W ¥ KWW
oFE NFMH

BEEESE

w

T 839 ABCUDEF

w ig 8

w B O M
o §
O KB
o B 2§
< B WE

® B
B %
£ 8
% B
O
B K P
W oak
KR
o I

EERE
=)

2 3 45 6 7 8

1

HBERE @
BERE#EFEER
A BERALESR
O s e KR
R En
REEBUODAEN
B EH
o BHEBEBREBR
~REHE BRI R A
o BENRNBBEEARYE
w B HERERNH IR
- H Bk E KK
w BHEHEWERYE
~  EREERYKE
- HEZBSHES®
e JHwEBE R

S83EEE8¢E
LL

w

9 ABCDEF

LR RERER @

wEELER
oEBERRER
VERBESE
o 2 E MN8N K
<HEREER
o T BH®

2 34561

1

&

=
=t

=
"R E N R
HE e E
I
PR R
RN
Eapn
B e
OB

SBEEF
= = =y

O
D

continued on next page
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8 9 ABCDEF

oo R W
w R R KRR

o

2 3 45 6178 89 ABC

1

5§38

EoREdA

R EREEX
BEmdsRER
reRDuEIEH
REGYRANHA
RoRBpER
REKE KRS
=R R B o ®
oM KN
HeExXxmAaH
o MR A S
PasgxoiA
KERNRLE &M
KEHP ==

5883

8
=

LRBER B
wREHBERHE
oHE &R

&

2 3 45 6 178 9 A8B

1

WMUEBRR
BB R
SRPEBE
M o8 ik 58 ug
RERBSR
HENRBR
WeERR
ReWme
REewrd X
BRELBER
RouxERH
skELHEHRD
BERE B

FEEEIE3

-

7 8 9 ABCDEF

TSU

78 9 ABCDEF
L
ir
5]

continued on next page
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LR
w

- 1

Beym 8NMNBELR

TEREBE XY
HPEKRBEERIP
Be R @ EE W H
BEHRgaBRERE
HEBEFRERE
REERAMES
R IR
W e ERY
B BEARS
REkEBRBE
Wi wEneH
R EdER
RREEE® &
e R

SEEREEEE
o

=

2 3 45678 9 ABCODETF

1

ERBEBEEREW

R B 8 ¥ BBy A EN

2 3 45 6 178 9 ABCODEF

w <
am
OQ m
o 3
< H
o &
B.E
~ PR
© W R’
w R

o s £

467X
472X

NI

2 3 45 6 78 9 ABCODEF

1

NU | 4m2x

1

2 345678898 ABCODESF

MERETRE

'NE] 4r2x

X s R BBRE
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2 3 4 5 6

1

& Bt @ ®

NO 473X

i
fal
(]

2 345 67 88 ABC

1

R E R E
R E
EESE R
R R
BEHKTOE K
WM EWE R Y M
KB KK EE W
BEEEE SRS
SR EE-E N
KM E R W
R EENERE
SR EEY Y
B M R R R M OE
BOE DR S EE
BT ENE
% E R

SEEEDEEE

<C
I

L BE ERK
wREKMER
o Ko B2 EE OBk W K
O EHHIRA
o HAHRERR
< HRE WK
BooE KR
MoK E W
NOE AR E
2R
HERNRS
el oiE

2 3 456 788

1

BRAXIRE
AR
MO R ER
BE RLEE

BEEE835

I

Lo E =
W 8 R
o E2ER
O o KR
o e f @R
<HEBEXS
o Mg SR
o B WA X
~ K K E 3R
o @ mERR
wi BRE M
< (& HEERB
m NERW
~ B ERK
- WmMERER
e %K K

88583
-

I
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w i@
w i
oK §@
oW R &
mE WK
< K K &

-
b 18
¥ W
3 R
= B
H
B 4o
B ¥

# o
23§
m

2 3 45 6 7 8

1

wLoREE 8N

wRpwBERM X
O XKEREHKRSE

O BHMERIKSR®

BEHRIRKL
RE2RHRXE
BEMERR
MEERESE
oA oA OB
BEREHBSN
EHAREE
THRUER
W WNE S
AKBRERE
EPHEHEDN:E
Eg 28R

g85883¢§

o
L

2 3 45 6178 9 AB

1

4 5 6 78 9 ABCDEF
H
W

4C2X

K ¥ B K

MI

0 1t 23 45678 9 ABCDETF

BFERAFTEBRER

MU |4csx

D EF
X & ®
=

c

2 3 45617889 A8B

1

ME | X

dofx W OOk % R B R OB WM EE
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U - -
w KR

D
%

.- pd
.

E®
im &=
=
W
t R
K

®] R
=z
O

2 3 45 86 7 8 8§ ABGC

1

2 3456 78 9 ABCDEFTF

1

o WEBEH

£ % B & & ¥ R | % R

YA | 4o8x

2 3456 178 9 ABCDEF

1

" E
£
@ X
E W&
Ll
28
&
o
S
L g
8/ F
¥ H
F o
-

58§

YU

woup &
w 4 # R
o %5
3
i
o
B
i
#e B
% &
-9
RENR
3R
LR -
B ® L
B /R

E3EE

c

2 345 6178 9 A8

1

01 23456 789 ABCDETF

BEEBXXEBREAER

o A W AR EENR

RA| &6

01 23465 6789 ABCDETF

A R
®RREB
BOW R
B & R
TR N
R R
BoH R R
RHEEEE
# o
MBS
KR
B oM OE %
R s
W
ERE
ol

E8838

R
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Appendix D

JIS Character Code

B CDEF
BERR

2 3 45 6 78 98 A

1

0

4E5X
486X &

RU

0 123 456 78 9 ABCDETF

1

X iR

4§ 5 6 78 9 ABCDEF

EH B RBREREHBRRRK

12 3
& T &
BB M

o
4F5X B

WA [#r4x
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JIS Character Code Appendix D
Shift JIS Code
JIS|SIS;{0123 4567%89.AB CDEFi0123:i4567{89ABCDEF
8140 .~ e « * 33 ?!'. . “__\\. &&“”ﬁ kg O— ""’/\
Level1 |8160 [~ feiee ® =1 O () O {1} ¢ ) 0O iy [0+ —%£X
8180 | +=#< ! >5200!. " |' " C¥|$¢8% #&%@; 8Y0k0 ; 8O0¢
SIA0 |OBAA  VIVXT 1 ——1 | 1=
Level2 | 8100
8IE0
8240 0:11234;5678:9
Level3 |8260 | ABCD !EFGH ! I JKL {MNOP | QRST i UVWX :YZ
20| abcidefgihijk:Imno;pgqrs tuvw;xyz »
200 | Butds | Daks | BAMNE  FOT YOI FLLT  TEER Zkiib
Level4 {8200 | B3 | TE& Y | Rickda | ORI | DTS | AdnA ATNT EHLD
bedy | Wakd  BAND | bR ZA
U0 | p T4 o xx | adAN | FRIS Y ad  FFYY | AXEE vy y
Level5 |80 | FFww i W55 b | FF=R IR NN REEY 777~ X0k H23
8380 | atEy | Paza {25 YN VLY [ R2TY Ty A
310 | BTAE ! ZHO 1 | KAMN | EOIIP | ETTQ® ; X¥Q @
Level6 |8300| Br8eiCnBecixiuvidompidrvd;indow
8380
8440 | ABBT | JEEX | 3UAK ; IMHO {[IPCT ; YOXIU YD ; BIb310
Level7 | 8460 | A _ a6prigeéx ;sHK |JIMHO
U0 jonpeciTydx  LuUWIK;bHbD {04
8440
Level 8 | 84CD
84E0
8540
Level 8 | 8560
8580
8540
Level 10| 8500
85E0
Level 11
level 12
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JIS Character Code

Appendix D

JIS

Level 13

Level 14}

- o = oo

Level 15

Level 16

S p—
SR | MBS
e | R

Level 17

Level 18

EEEEEE HEEEES |5

WERREERIE
iR |
DA |

———eman canen s

TR
WP
SORCER
fesTEE
F(ApiEC)
EiRE

TR | e
AL | TR
TUEER | W2
KSR | WPRRRH
BEAS | R |

i ce
BIFERA

R

Level 20

Level 21

£ 8
85

3t
g3
S

R |
TR | R

ERE

i
'
*
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RS |
BOUEH

IRFEE | ST HM{- ‘B‘@Eﬂ
SR | Bitkiiag | IEEESL | ARARE
SUBTATE | Y | MMEER | Ufmi
JRRERET] | Brapaw | AT | TR |
R 2 FPESERL | phEs
A | BT | e

i i 7

Pie e Ame AT B T Er ¢ Gl Saegiats W § ¢ e et

WETHL
2 LSS
iR

#geR
T2

Level 22

jLevel 23

EEE | BEEE

8840

%&zﬁ:ﬁ&ﬁ'ﬁaﬁtﬂ':ﬂm
s

F5REAL
BHEHT | FRRE

SRR | SRR

&I

._..i

WIS
B | AN | AR
W&%,IB%E,E}EIMEW
P | BARER: | BN |
RAEEN | PR | TR |
DU | AR | IR

2203 R
&ﬁ%"&i

@@mﬁl

Lovel 24

fLavel 25

TR ;
FARHR

i

e | v |

HEWE |

i
|
i
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]
H

EEREE o
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JIS Character Code Appendix D

Jis|sns{0123!4567!89AB|{CDEF|0123{4567|89AB|CDEF

8DA0 | EVRVUEE | BRLER | Topls | DRl | AR | OB | EDURE | B
[Level 26| 8060 | AVAFAR | RERNERL | ALGTHENT | BVIARE | WHORIT | Bl | ORI ; ST
8080 | THERS | BT S | MuumsE | prm | LR | IR | IERRIR | WAk
i 8DAD | LEATERN | BB | BEME | RIOHR | SRMAR | vta | IO | TN
Level 27 | gncy | Mekifitil | FIBHREK | ST | BRDuRy | JURERR: | SN | SRR IR
8DB0 | BASFIRER | DRHRnt | MOSATARE | TRROVERE | WRIIAE | SRSISEER | MEHRLNG | W

8B40 | BEkBHERK | AL | BONBE | = | iR | AR | HENOE | SH0R
[Lovel 28 8B60 | SEWPEA | AL | FURTHAD | ELbA | TR | MRS | B0  BEUE
8880 | FERCRAL | EL e | MR | PAREE | EANOM | PRI | R | AN
8EA | ROLTRER | FSRLTT | ETERREE | Rt | WRAUIGR, | R-UOL | IR | AR
|Lovel 20 | 8BC0 | SKHRHEM | SESHNG | WREEAT | IRRTR | ALibEM HEUEA | IR | RER
8ERD | SRASETS | AEHRT | TRBNY | URID | RIS | DUGERA ; BEEAX ;R

8R40 | BRI | RAIOHHSS | DA | BUTDR | SRANIE | EERE | BUHER | HERE
|Level 30 | BRE0 | HHARHRAE | EXARRIE ; AR | SREHY | D0 FEOLS | IR | BN
8PS0 | MR | XOUASHT | MUTIE | ARG | R | MR | P | DRSO
8P | FEFHES | RIS | SEEER | AVDREE | BRI | DIRGRE | FLERR | A
|Lovel 31 | 8PC0 | izmbett | Mkiear | AuhER: | BRESCHE | AREEDE | IR | LA ; REREE
SREO | SEMIMA b | SUARSRST | RSB | BRI | AhUR | EEENAR | ISR | %

0040 | BLitzaRs | aREng | RANER | MM2EVE | IREEL | VURHE | SRR | WERN
|Lover 32| 0060 | BMHESs | FoBlSS | HR4IR | AV | TERR | WM | SR MR
0080 | iSwkamRl | KU | RhERUeY | BE | SREIN | M | IR | SRR
Q0RO | T<HAR | W] | SARMIEVE | IREGER | WERMAE | HRRAE | N ; b
Level 33| 00C0 | ASEH | FFBINEE | MoRSuT | BT | SHGNST | AR | LORHBEE | BTRRAHD
O0ED | BEmiE | WU | ARV | WRETDE | HDRER | SEMERY | SRS | R

0140 | SRt | RARIRNE | ESWEIS | SHDURIH | ARG | HHRIEIN | vRUETE G
Level 34 | 9160 | RMmi | FEIEL | EDRKE | SAPMATAR | SARM: | BUCRE | EERIN ; Rivik
0180 | HREIRAL | i | Smtind | IORRS | BNIIEE | BOLEE | BT | RN
Q100 | R | DRIURDS. | BRI | SRUSTENR | MRl ; BUNARR | BURATE ;| Rk
Level35 | GICO | MulMIsR | tRITICAS | HAPENCM | IO | N0 | ARAE | MIRRE | SRCER
O1B0 | BRaNE | AR | MEHON | BUSENE | UKL | SRAEEE | SR R

SR s | gt | s | prasok |RBYEE | WTE
Level 36 % HEH % %g_g%a i WA | A S |

Bk
Level 37 | G200 | Siimas® | ERiEhE | SO | INIERNAN | ALY | BUTINR | STRRS | IURSYER
7 OO0 | FFIEElee | BUMEIE | SETIEERE | FESHOME | HELRENT | NetveRe | MATHIR (@
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JIS Character Code : ' Appendix D

JIS|sNs|0123}4567 89AB{CDEF 0123i4567]89AB | CDEF

9340 | ERERSTRY | FEIIERR | IRRVRE | SNRUTE | IRAMOASk | FUNCUR | RERSUER | AR
Level 38} 9360 | ERNRINM | ANL | BORIEHE | MO | RSN | PUEUNS | EHIUR | Bl
9380 | BUTEE | R R | Y | R | BBk | JTRLE | AR | R
9340 | VRERMRR | EDULE | SEPR | DRSNS | SO0 | RGN | ERliRe: | R
L
PR

Leval 36| G300 | ST | Wit | Blkrice SRR ; RGN | RS | Sl
93EQ | PYFIIE ; BR3EIR | BRSO B BRRA | CHER A

S440 | ZubRAERE | SEREUE ; WS | AR | SRS | SRR | ERRRYY | RO
Level 401 3460 | [RERIE | IR | IRERNEE | RERLE | BITHEl: | Sty | Ml | i
9480 | PREMRR ; SRRRBRE | EERK | RN | RS | RONTE | SURM | MR
O4A0 | FEEEEE | AR ; MBSk | RREEE | REIRIE | WURGR | i | BRI
Level 41/ 8400 | HEMENRIT ; IFLRRACHE ; WPSSARTE | NERRIN | AtdRENe | AT | BEERR | Seidell
S4EQ | BRI | HERRY | GREUIRE | TEUER | BT | BEORRELY | BHEER | &

9540 | SUISHTC | ERSE: | FRY | RIS | BT | DR | KEEIR | RIS
Level 42 0560 | HDWSEEY ; SMBRIRE ; BRI, | IRBUR | SR | Akl | RRA0RY | Wbkl
8580 | FEREPAL | FRRENES | MR | FRRi R | SUSRATRE | SREJIBEL | ERRIRAN | BOEIRE
S50 | AT | ShHATL ; Uity | vRIRHRR | IREE | MBOUH | ORI | W
Level 43 95C0 | SFAVIRE | RETNIEE | BRI | BBURZE | FENRD | BB | BorieR | Shumi
O5B0 | ZeThatd | ALY DRI | iGRT | KRR | ek RivECs |

Lovel 44| o0 | SrbA | ESYECSE | DORASHE | O i | i | S | AR | BN

9680 | uickid | ELIUME | BINRI | ROER | IREZR | £T0E | ERX | RGUE
Lovel 45| 9600 | PRSRIRAT | AUISRSLAN | WRHETHEE ; SRISSR i?ﬁ* FUEREE | BB | TPIAR

Level 46| 9760 | SETARIELD | FRAEIE | SENDNEND | By | SRR | JRONSEIE | AR | Ik
9780 | SRS | (EREMMIR | ICRIRT | ARVAEL | RPN | BENNGE | NS | SUERE
7AQ | BEANEERE | BRideRyy ; TREARY | HRAIDRR | GRS | AEGRINGR | BRT R | WEEReH
Level 47) 9700 | BEimeiie | BRCERERS: | DR | GUORRR | IEARAES | HHRRRARS | RENRE | MNS
9TED | FRURAT) | SRENEL | SHUT | SRS | IS | TR ; RNRA | Rt

9840 | EHESNS | BuibORR | BRTRYSER | ESTIUE | MRRRCE IRFTEL | MURNE | BUiRMA
Level 48| 9360 | (ISR | AR | REESS | 3eEbE i

Level 49 800
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Appendix E

ASCII Codes
Leftmost bit
0 1 2 3 4 5 6 7 8 9 A B c D E F
0000 | 0001 | 0010 | cort | o100 | o101 | owio | oui1 | 1000 | 1001 1010 | 1011 ]-1100 | 101 | 1110 | 111
0000 SP 0 @ P p SpP - £4 E
0001 ! 1 A Q a q o b g F A
0010 » 2 B R b r 4 v A
001t # 8 (o] s c 3 L] ¥ %
0100 $ 4 D T d t N x b ¥*
0101 9% 5 E U e u . * - 2
0110 & | 6 | F | V|t |w v A | = | =
Right‘ s ' -3 )
most ot 1 G w & ¥ 7 * ’
bit
1000 ( 8 H X h X 4 2 E y
1001 ) 9 I Y i y 9 ¥ J w
1010 | LF * J z i z = a n v
011 | VT {ESC| + : K ( k { ) + 3 -]
1100 | FP . < L ¥ 1 ! » v 7 v
1101 | CR - = M ) m ) a Y ~ v
1110 >IN ] | o
1111 / ? (o] — [} + 7 v ? °
° 80 -9F Using Shift JIS Code
e AQ - DF Used for Japanese character
e EQ0 - EF Using Special Character Registration
oFE Using Increment Return
eFF 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 C500-DT022
built-in.
Connector Connector DB-25P-N
(JAE format)
Connector cover DB-C2-J9
(JAE format)
Battery Set C500-BAT10

Backup Battery
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Appendix F
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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

/0 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 /O Units are connected.

The speed at which data is transferred during I/O 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"DispIéy Terminal Unit cah communicate with peripheral devices in three
different communication modes: parallel, serial RS-232, and serial RS-422.

A connector ihrough which extérnal peripheral devices can 'cdmmunicate
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.

1/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 paralle! lines is valid.
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Glossary

page
page data
parallel interface

polling

port buffer

PROM programmer
RAM

RAM/ROM card
register/registered
RS-232C interface

RS-422 interface

word

104

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

Data coming in one the paralle! lines that tell the DTU which page to display.

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.

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

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

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

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

Display Terminal Unit removable internal memory used to store registered
messages. _

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.

An industry standard interface for serial communications.
An industry standard interface for serial communications.

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 /0.



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

|

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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Revision History

A manual revision code appears as a suffix {o the catalog number on the front cover of the manual.

Cat. No. VO14-E1-1

L Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the
previous version.

Revision code Date Revised content
W171-E1-1 August 1989 Original production
W171-E1-2 February 1992 General cleaning up and editing.

Page 21: Switch settings changed.

Page 24: Page Read and Read/Write Mode (RS-232C and Parallel) section add-
ed. ‘

Page 49: Registered pattern changed to #10 at bottom.
Page 62: Leftmost column of fourth row of table corrected.
Page 63: Graphic added.

_ Page 89: Japanese characters removed from table.
VO14-E1-1 December 1996 | Catalogue number was changed for this printing.
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