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FEATURES
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Back-lit liquid crystal display (L.CD) provides wide viewing angle and high

display brightness.

Large 6mm by 14mm character size in 5 x 7 dot matrix plus cursor line.
40 characters in 20 columns by 2 lines format.

Built in character generator ROM with 192 preset characters

Character generator RAM for eight user definable characters.

Uses standard RS-232C interface for data communication, with baud rate fixed
at 9600 bps.

Easy programming using Escape sequence commands.
Display can swivel and tilt to a wide range of angles.
Selectable display height.

Dual power options: use 5 Volt DC supplied by the host through either the
RS232C port or the enclosed supply bracket.

Optional 12V (9V - 25V) supply version is available.
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Display Type:
Back Light:
Display Format:
Character Type:

Character Font:
Character Size:
Character Pitch:
Supply Voltage:
Power Consumption:
MTFB:

Dimensions:
Panel:
Support:

Base Section:

. |Weight:
'| Viewing Angle:

Rotation Angle:

Notes:

(1) Refer to Figure 2-1
(2) Refer to Figure 2-2
(3) Refer to Figure 2-3

SPECIFICATIONS

Liquid Crystal Display (LCD)

Cold Cathode Fluorescent Luminance (CCFL)

40 Characters (20 columns x 2 lines)

192 predefined characters in ROM
8 user down-loadable characters in RAM

5 x 7 dot matrix + cursor row ()
6.0 mm x 14 mm ®

72mm® ‘

5.0 Volts DC + 5%

3 Watts max.

20000 hours

226mm(W) x 92mm(H) x 50mm(D) @
76mm(H) x 33mm(¢)

167mm(H) x 33mm( )

308m m(H) x 33mm(¢)

399m m(H) x 33mm(g)

227mm(W) x 25mm(H) x. 103mm(D)

0.8kg.
8°-35°®™
270° max.
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RS-232C Interface

INTERFACE

Data Transmission: Serial, asynchronous
Baud Rate: 9600 bps

Data Bit: 8 bits

Parity: none

Stop Bits: 1

Interface Cable Pin Assignment

To LCD (RJ45)

N W N Ao

GND1
GND2
RxD’
TxD
Veel

Vee2
GND3

5

]

[
[

02N A ON W

To Host (D9F)

GND

TxD
RxD
+5V DC
DTR
DSR
RTS
CTS

To Host (RCA-M

Center +5V DC
Outer GND

i
e’




1.
2.
3.

5. Secure the LCD unit onto the tube.

8. Connect the DBIF connector to the RS232C port of the system unit. Please

10. Attach the male RCA connector of the cable to the female connector of the

Important: Only one DC supply should be used at any one time. If DC supply
is available on RS232C port, then the RCA plug should be left unconnected. If
both supply methods are used, damage may result.

INSTALLATION

For interface between the host system and the LCD display, a cable is provided
with an RJ45 plug at one end and a DB9F connector at the other. Please follow the

- |steps below for installation:

Select the extension tube(s) for the desired display height.

Connect the tube(s) the base portion.

Thread the RJ45 end of the interface cable from the bottom of the base
portion to the other end.
Take LCD unit, locate the RJ45 receptacle through the neck opening, aim

the RJ45 plug of the interface cable at the receptacle. Push the cable, assist
with a finger if necessary, till the plug is in place with an affirmative click.

Secure the cable at the bottom of the base by pushing it between the two
plastic poles near the base side cut-out.

Place the LCD display at desired location.

consult the software instruction for the port number to use. If the RS232C
port of the system unit has DC supply available at PIN 9, the installation is
completely, else please perform the additional steps below.

Install the supply bracket into one of the unused expansion bracket location
in the system unit. There are two connectors attached for power diversion,
attach the female connector to one of the male connector from the system
power supply. The male connector of the supply bracket may be used as any
other system supply connector.

supply bracket.
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ComMMAND SET TABLE
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Command Hex Code Description

Esc Dc1 1B 1 overwrite mode

Esc Dc2 1B 12 vertical scroll mode

Esc Dc3 1B 13 horizontal scroll mode

Esc QA d7...dn Cr 1B 51 41 d1...dn 0D |set string display mode, write string to upper
1<=n<=20 line ) »

Esc QB d7...dn Cr 1B 51 42 d1...dn 0D |set string display mode, write string to lower
1<=n<=20 line

Esc[ A 1B 5B 41 move cursor up

Esc[B 1B 5B 42 move cursor down

LF 0A move cursor down

Esc[C 1B 6B 43 move cursor right

Hr 09 move cursor right

Esc[D 1B 5B 44 move cursor left

Bs 08 move cursor left

Esc[H 1B 5B 48 move cursor home

Hom 0B move cursor home

Esc[L 1B 5B 4C move cursor to left-end

Cr oD move cursor to left-end

Esc[R 1B 5B 62 move cursor to right-end

Esc[ K 1B 5B 4B move cursor to bottom

Escl xy 1B6C xy move cursor to specified position

1<=x<=20, y=1,2

Esc @

1B 40

initialize display




Command Hex Code Description
CiLr oc clear display, clear string mode
Can 18 clear cursor line, clear string mode
Esc_n 1B 5F n set cursor on/off
n=0,1
EscWsx71x2y 1B57 sx1x2y set/cancel the window range in horizontal
s=0,1 scroll mode
1<=x1<=x2<=20,
y=12
Esc C n d0..d7 1B 43 n d0..d7 create custom character pattern

O0<=n<=7




Dispray MODES DESCRIPTION
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There are basically four display modes for the LCD. The user may choose the
mode that is most appropriate for the application.

Overwrite Mode

This is the default mode. Esc Dcl and Esc @ commands would also put the
display into this mode. The cursor moves from left to right, if it is at the end of the
line, it moves to the beginning of the other line. Characters are displayed at the
current cursor position, overwriting what is originally there, the cursor is then
moved to the next position.

Vertical Scroll Mode ‘

If the cursor is at the upper line it behaves like the overwrite mode. When it is at
the end of the lower line, the next character would scroll the content of the lower
line to upper line, the lower line is cleared and the cursor is moved to the begin-
ning of the lower line.

Horizontal Scroll Mode

In this mode the cursor stays in what ever line it is at, unless changed by cursor
movement commands. When the cursor is not at the end of the line, the input
character is displayed at current cursor position, the cursor is then moved right.
Once at the end of the line, subsequent character input would scroll the current
line left one position, and the new character is displayed at the end position.
There is also a command, Esc W, to set display window in this mode. The
effective display line would be limited within the window as defined by the
command.

String Mode

This mode is perhaps the simplest used. The two display lines are treated inde-
pendently. Only two commands, Esc QA and Esc QB, are needed. Esc QA
followed by a string of no more than twenty characters would display the string on
| the upper line, left aligned. A Cr (0Dh) character terminates the command. If the
string is less than twenty characters in length, the rest of the display line is padded
with blank. Esc QB does the same for the lower display line. The only other
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commands active in this mode are CLr and CaN. CLR would clear the display and
change the LCD into overwrite mode. Can clears the last line that was changed
and change the LCD into overwrite mode. The initialisation command, Esc @), has

no effect in this mode.
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Esc Dcl

Dec. Format
Hex. Format:
Description:

Esc Dc2
Dec. Format
Hex. Format:
Description:

Esc Dc3
Dec. Format
Hex. Format:
Description:

Esc QA d1d2d3 .
Dec.Format
Hex. Format:

Description:
Esc QB did2d3 .
Dec.Format

Hex. Format:

Description:

CoMMAND SET DESCRIPTION

/Set overwrite mode/

[027] [017]

[1Bh] [11h] ‘

Set the display to overwrite mode. This is the default power on
display mode.

/Set vertical scroll mode/

[027] [018]

[1Bh] [12h]

Set the display to vertical scroll mode.

/Set horizontal scroll mode/

[027]1{019]

[1Bh] [13h]

Set the display to horizontal scroll mode.

.. dn Cr /Set string display mode, write string to upper line/
[027] [081] [065] d1d2d3 . .. dn[013]

[1Bh] [51h] [41h] d1d2d3 . .. dn [0Dh]

{20h <= dn <= FFh} {1 <= n <=20}

Set string display mode, write to the upper line.

The string display mode can be cancelled with CLR or CAN.

.. dn Cr /Set string display mode, write string to lower line/
[027] [081] [066] d1d2d3 . .. dn[013]

[1Bh] [51h] [42h] d1d2d3 . .. dn [0Dh]

{20h <= dn <=FFh} {1 <= n <=20}

Set string display mode, write to the lower line.

The string display mode can be cancelled with CLR or CaN.
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Esc[ A

Dec. Format:
Hex. Format:

Description:

Esc[B
Lr

|Dec. Format:

Hex. Format:

Description:
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/Move cursor up/

[027] [091] [065]

[1Bh] [5Bh] {41h]

Move the cursor up one line.

When the cursor is at the upper line, this command operates
differently depending on the display mode:

1. Overwrite mode:

The cursor is moved to the same column on the lower line.

2. Vertical scroll mode:

The characters displayed on the upper line are scrolled to the
lower line, and the upper line is cleared. The cursor remains at
the same position.

3. Horizontal scroll mode:

The cursor is not moved.

/Move cursor down/

[027] [091] [066]

[o10]

[1Bh] [5Bh] [42h]

[0AR]

Move the cursor down one line.

When the cursor is at the lower line, this command operates
differently depending on the display mode:

1. Overwrite mode:

The cursor is moved to the same column on the upper line.
2. Vertical scroll mode:

The characters displayed on the lower line are scrolled to the
upper line, and the lower line is cleared. The cursor remains at
the same position.

3. Horizontal scroll mode:

The cursor is not moved.
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Esc[C

Ht

Dec. Format:

Hex. Format:

Description:

/Move cursor right/

[027] [091] [067]

[009]

[1Bh] [5Bh] [43h]

[09h]

Move the cursor one position to the right.

When the cursor is at the right end, this command operates
differently depending on the display mode:

1. Overwrite mode:

The cursor moves to the left end of the other line.

2. Vertical scroll mode: o

When the cursor is at the upper right end, it is moved to the lower
left end. ‘

When the cursor is at the lower right end, the lower line message
is moved to the upper line. The lower line is cleared, and the
cursor moves to the lower left end.

3. Horizontal scroll mode: ‘ :

All characters on the current line are scrolled one to the left in the
window. The cursor is not moved but the character area at the
right end of the window is cleared. '




Esc[D
Bs
Dec. Format

Hex. Format:

Description:

Esc[H
Hom

Dec. Format:

Hex. Format:

Description:
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/Move cursor left/

[027] [091] [068]

[008]

[1Bh] [5Bh] [44h]

[08h]

Move the cursor one position to the left.

When the cursor is at the left end, this command operates differ-
ently depending on the display mode:

1. Overwrite mode:

The cursor moves to the right end of the other line.

2. Vertical scroll mode:

When the cursor is at the lower left end, it is moved to the upper
right end.

When the cursor is at the upper left end, the upper line message is
moved to the lower line. The upper line is cleared, and the cursor
moves to the upper right end. ‘

3. Horizontal scroll mode:

All characters on the current line are scrolled one to the right in
the window. The cursor is not moved but the character area at the
left end of the window is cleared.

/Move cursor to home position/

[027] [091] [072]

[o11]

[1Bh] [5Bh] [48h]

[0Bh]

Move the cursor to the left-most position on the upper line.




Lep 16
Esc[L

Cr

Dec. Format:

Hex. Format:

Description:

Esc[R

Dec. Format:
Hex. Format:

Description:

Esc[ K

Dec. Format:
Hex. Format:

Description:

Esclxy

Dec. Format:
Hex. Format:

Description:

Esc @

Dec. Format:
Hex. Format:

Description:

/Move cursor to left-most position/

[027] [091] [076]

[013]

[1Bh] [5Bh] [4Ch]

[ODh]

Move the cursor to the left-most position on the current line.

/Move cursor to the right-most position/

[027] [091] [082]

[1Bh] {5Bh] [52h]

Move the cursor to the right-most position on the current line.

/Move cursor to the bottom position/

- [027] [091] [075]

[1Bh] [5Bh] [4Bh] .
Move the cursor to the right-most position on the lower line.

/Move cursor to the specified position/
[027][108] x y {l <=x<=20,1<=y<=2}
[1Bh] [6Ch] x y

Move the cursor to the x-th column on the y-th line.

/Initialise display/

[027] [064]

[1Bh] {40h]

Clear the data in the input buffer and reset settings to power on
defaults.




CLr

Dec. Format:
Hex. Format:
Description:

CAN

Dec. Format:
Hex. Format:
Description:

Esc_n
Dec. Format:

Hex. Format:
Description:

EscWsxIx2y
Dec. Format:

Hex. Format:

Description:

17 rcp

/Clear display screen, and clear string mode/

[012]

[0Ch]

Clear all the characters displayed, clear string mode.

/Clear cursor line, and clear string mode/

[024]

[18h]

Clear the line where the cursor is at, clear string mode.

/Set cursor ON or OFF /

[027]1[095] » {0<=n<=1}
[1Bh] [5Fh] n

Set cursor ON or OFF.

When » = 0, cursor is set to OFF
When n =1, cursor is set to ON

/Set or cancel the window range at horizontal scroll mode/
[027] [087] [000]

[027] [087] [001] xI x2 y {1<=x<=20,1<=y<=2}
[1Bh] [57h] [00h]

[1Bh] [57h] [01h] x! x2 y

Set or cancel the window on the display screen.

When s = 0, window is cancelled.

When s = 1, window is set, where x/ and x2 set the position of
the left-most and the right-most columns of the window.

y sets the upper or lower line.
The window is effective in the horizontal scroll mode.
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Esc Cn do..d7
Dec. Format:
Hex. Format:
Description:

/Create character pattern /

[0271[0671 nd0dId2 ... d7 {0<=n<=T}

[1Bh] [43h] n d0dld2 . .. d7

Create custom character patterns.

n specifies which custom character to be generated.

d0..d7 specify the bit pattern for the character to be generated.
There are eight customer definable characters. They are num-
bered from 0 to 7, corresponding to character codes 00h to 07h,
and are duplicated at character codes 08h to OFh.

The relation between n and the character code is as follow:

n char code n char code
0 00h 0 08h
1 01h 1 0%
2 02h 2 0Ah
3 03h 3 0Bh
4 04h 4 0Ch
5 05h 5 0Dh
6 06h 6 0Eh
7 07h 7 OFh
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Below is an example for generating R as a custom character:

Data . 6Bsit }:a;te;nl o DataX:)l(ue in
do ¥*x % 11110 1Eh
d1 ** % 10001 11h
d2 ** % 10001 11h
d3 ** % 11110 1Eh
da ** % 10100 14h
ds **¥ ¥ 10010 12h
dé **x 10001 11h
d7 %X %00000 00h

The asterisks (*) in the bit pattern are unused bits.

To generate the above character as character 3. The following

command would be sent to the display:

[1Bh][[5Bh][3 1h][03h][1Eh][1 1h][11h]{1Eh][14h][12h][11h]}[00N]




CHARACTER FoNT TABLE

o 20

Upper

Ll.obwrfff $5ts goon | oot | vam | o0 | oann [ ome | o | one | ronn | ven | e
Irs

)

R ERCNERREEEERE
EERRRNENRRNEEREE
oo | (2 | 1 :_- E: I:;l i!:_-:i - i = =
oontt1 | B 1 P e | (R | e
et 9 e T DT o [ | Tk F
w5 R R I e g e |
e R A o S R TR R e

xxxx 0111 171

" |
=]
3l
K
]
seofefe
4]
Ji

o0odB00 | {0l |t ) }_! LS

iy

el
||
— |

oot
L

oy
-

oxxx 1001 | (1) l ':Ei I '.I.'
1

xxxx 1010 12] ._I-. L]
Ly 1Ll -

el
1
k.
. | B |
L

xxxx (011 [3] _'_ L]

ol
1
sapeese

Ji

C
T
-3 |10 | =

xxxx 11010 [4] . .:'. I E'_FE 1 !

B s | H
H
-

S B PR ) i T K

e

xood) |16l . l-_l Fi|=* |3 t l-rl

-~

xxxx 1M1 ] - "::l I-l i o+ 1y LS| E




12V MobkeL witH DB25F
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Interface Cable Pin Assignment
To LCD (R]45) To Host (D25F)
1 GNDI 7 GND
4 GND2
8 GND3 —_—
2 RxD 2 TxD
3 TxD 3 RxD
5 Vcel 9 +12VDC
I: 20 DTR
6 DSR
I: 4 RTS
5 CTS
Installation

For interface between the host system and the LCD display, a cable is provided
with an RJ45 plug at one end and a DB2SF connector at the other. Please follow the
steps below for installation:
1. Take the cable with the RJ45 plug, thread it through the mounting fixtures
and extension tubes.
2. Take LCD unit, locate the RJ45 receptacle through the neck opening, aim

the RJ45 plug of the interface cable at the receptacle. Push the cable, assist
with a finger if necessary, till the plug is in place with an affirmative click.

2. Secure the LCD unit onto the mounting fixture.

3. Comnect the DB25F connector to the RS232C port of the system unit. Please
consult the software instruction for the port number to use and make sure the
RS232C port has +12V DC supply available at PIN 9.

Since there is a on-board switching voltage regulator, the supply does not have to
be exactly +12V. A range from +9V to +24V would be tolerable.
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