APPLICATION REVISIONS

T ASSY FINAL ASSY LTR DESCRIPTION DATE APPROVED
- PRODUCTION RELEASE/E.O. 32901 8/14/97 | D. Goodale
A | E.O.33177 9/19/97 | D. Goodale
B | E.O.33616 Yee) 75 |y

LIQUID CRYSTAL DISPLAY
2 X 12 CHINESE GB CHARACTER
SL330-041H
SL330-141H

A|lA|]A|lA]JA|JA|A|ATAIAIA|A]IB|ATJTALA
25126127 |28 |29 |30 (311323334 |35{36|37|3839/40{41 |42 43|44 |45 |46 |47 |48
BlA|lA]l]A|JAJA|lAlATAJAIAJA]JA|IA|IAJATATAIALTA]IA]AFALA
2113|4567 8]9|10}11[12[13(14|15]|16 17 18119 |20 |21 [22}23 |24

REVISION STATUS

INDUSTRIAL ELECTRONIC ENGINEERS, INC.
VAN NUYS, CALIFORNIA

.NO. 368 CONTRACT

DRAWN | R.January LIQUID CRYSTAL DISPLAY
CHECK | D. Summers | 81897 2 X 12 CHINESE GB CHARACTER
ey v oo | APPROVED SIZE | CODE IDENT NoO.
e e | D- Goodale 8-18-97 | A 05464 SL330-X41H
ﬂl“‘;‘-“t‘e:”:"’“‘m APPROVED

SCALE SHEET 1 OF 40 |




TABLE OF CONTENTS

PARAGRAPH NUMBER & TITLE

1.0 GENERAL DESCRIPTION

A Introduction
2 Application
3 Special Features
4 Description

U P N (N

2.0 BLOCK DIAGRAM

3.0 THEORY OF OPERATION

4.0 OPERATION
4.1 Loading ASCII Character Data
4.2 Control Codes

473 Character Chart
4.4 User Defined Characters

4.5 Dedicated Hardware Lines
4.6 Serial Data and Self-test
4.7 Connector Pin Assignments

5.0 ELECTRICAL CHARACTERISTICS
51 Power ON / OFF Sequence
5.2 Interface Signals
53 Absolute Maximum Ratings
54 Normal Operating Ratings
6.0 OPTICAL CHARACTERISTICS
7.0 ENVIRONMENTAL CHARACTERISTICS
8.0 ACCESSORIES

9.0 OUTLINE & INSTALLATION DRAWING

' Industrial Electronic Engineers, Inc. SLAZE CODEOI&%I\;T NO. SL330-X41H




1.0 GENERAL DESCRIPTION

1.1 Introduction
This specification describes the interface requirements and features of a 2 line Liquid Crystal Display
(LCD) , 12 characters wide. The characters are formed using a 16x16 dot matrix.

1.2 Application
This unit may be used as a console display which provides alphanumeric information that is easily. o
readable in high ambient light. It is ideal for point-of-sale terminals, office computers, and a wide range of
business and industrial equipment. -

1.3 Special Features
Minimum depth 3 User defined character (16x16 dot) 7 -
Power and data on same connector 2 US-ASCII Character font (8x16 dot & 5x8dot) .~ - =
11-29 Volt Operation Chinese GB Character (16x16 dot)
Low cost ElA-232C data interface
Shielded /O Connector standard ElA-422A data interface
Wide operating temperatures (-20 to +70°) Software self test
78 bytes receive buffer

1.4 Description
This LCD is a self-contained multiplexed unit which provides a simple interface to a microprocessor
system. -
The display is available with one I/O connector and a choice of either EIA-232C or EIA-422A interfacihg.
EIA-232C INTERFACE = |[EE NO. SL330-040H
ElIA-422A INTERFACE = IEE NO. SL330-140H
This unit consists of a liquid crystal display cell and a minimal amount of electronic hardware. All displa}
characters and control codes can be accessed in a 8-bit format. Primary complexity is contained within the
microprocessor software, which controls all display functions. :
A single 11-29 volt power supply is required for operation. At +12VDC, total power is approximately 72
watts and current is about 60mA. :
Data is entered serially at 9600 Baud at rates determined by execution times.
The large characters are easily readable, even in direct sunlight and provide comfortable short or loﬂgef
term viewing. i
Figure 3 depicts Chinese GB character set (16x16 dot) and Figure 4 depicts US-ASCII character (8x16
dot) and Figure 5 depicts US-ASCII character (5x8 dot) used in this module.
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2.0 BLOCK DIAGRAM
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3.0

THEORY OF OPERATION

Liquid Crystal Displays utilize ambient light falling on the display to reflect the image to the observer. The
LCD cell is constructed by sandwiching a liquid crystal mixture between two glass plates that are coated
with a polarizer, and lined with transparent electrodes. A selectively applied electric field aligns the :
nematic molecules (crystals) so that they either transmit or block the polarized light from being reflected
back out of the cell to the viewer.

This display consists of two display areas, each comprising a matrix of 18 x 240 dots, to display two !mesi S
of characters. A matrix addressing technique provides individual control of the electric field applied-to -
each dot used to create the character. A standard character is generated within a 16 x 16 dot matrix. A
unselected dot passes the light which reflects back appearing as a yellow-green background. Selected -
dots block the light to create the lines of the dark blue characters. The 18 high dot columns allow for
creation of special characters and fonts. Liquid crystal displays have several advantages over othet
display technologies. LCDs operate from low voltage and power, are viewable in direct sunlight, have lo
life, and are more economical to manufacture. S
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4.0

4.1

OPERATION

Loading ASCII Character Data

All printing characters are located in 2 byte code for Chinese or 1 byte code for US ASCII. Control
character assignments are as follows.

4.2 Control Codes

NOTE: CARE SHOULD BE TAKEN NOT TO SEND UNDEFINED CONTROL OR COMMAND CODES
TO THE DISPLAY MODULE AS THIS MAY CAUSE A SOFTWARE MALFUNCTION OF THE
MODULE.

4.2.1 Instruction

DATA (HEX) DESCRIPTION
01-L-C MOVE CURSOR TO LINE L COLUMN C
FOR 16x16 DOT CHARACTERS FOR 5x8 DOT CHARACTERS
L = 01-02 (HEX) L = 01-04 (HEX)
C = 01-0C (HEX) C=01-28 (HEX)
04-L-C-D GRAPH MODE: DISPLAY 8 PIXEL DATA D ONLINE L COLUMN C

L = 01-24 (HEX)

C = 01-1E (HEX)

D = 8 PIXEL DATA

example: 04-01-01-A3: turn on 1st, 3rd 7th and 8th pixel from upper left corner

08 BACKSPACE CURSOR LOCATION ONE POSITION
(for 5x8 US-ASCIl: cursor stays when at HOME location)

Wrap Around Mode When the cursor is at the top-left location, it is moved to the
bottom-right.

Vertical Scroll Mode When the cursor is at the top-left location, the characters on the - .
top line are scrolled to the bottom line and the top line is cleared. -
The cursor is moved to the top-right location.

Horizontal Scroll Mode  When the cursor is at the left end of either line, all characters.on .
that line are scrolled one character to the right. Cursor doesnot -

move.
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4.2.1 Instruction (Cont'd)

DATA (HEX) DESCRIPTION
09 ADVANCE CURSOR LOCATION ONE POSITION

(for 5x8 US-ASCII: cursor wraps around after bottom right character location)

Wrap Around Mode When the cursor is at the bottom-right location, it is moved tothe
top-left.

Vertical Scroll Mode When the cursor is at the bottom-right location, the characters.on
the bottom line are scrolied to the top line and the bottom lineis’
cleared. The cursor is moved to the bottom-left.

Horizontal Scroll Mode When the cursor is at the right end of either line, all characters on
that line are scrolled one character to the left. Cursor does not :
move.

0A * LINE FEED (cursor moves down one line in the same column)

The following is true for each display mode when the cursor is on the lower line.

Wrap Around Mode The cursor is moved to the top line on same column.

Vertical Scroll Mode The characters on the bottom line are scrolled to the top line and
the bottom line is cleared. Cursor does not move. :

Horizonta! Scroll Mode Cursor does not move.

oD CARRIAGE RETURN (returns cursor to left-most character position of the same line;

does not clear display)

OE + MAKE CURSOR INDICATOR INVISIBLE (the cursor location counter continues to function.

but there is no visible indicator of next character location) .

oF MAKE CURSOR INDICATOR VISIBLE, UNDER BAR

(for 5x8 dot character, cursor is invisible)

<10> VERTICAL SCROLL MODE (vertical scroll from bottom line after line has been filled)

<11> + HORIZONTAL SCROLL MODE (from right to left on either line, after line has been
filled)

<12> WRAP AROUND DATA ENTRY:

(After bottom right character enters, cursor moves to home position)

14 RESET (goes to system default settings and clears all DOWN LOAD CHARACTERS)
15 + DISPLAY CLEAR AND CURSOR HOME
16 + CURSOR HOME (returns cursor to upper left-most position)
17 BACKLIGHT ON (Only used on displays having a backlight)
18 + BACKLIGHT OFF (Blinks ON momentarily during power-up)
- Industrial Electronic Engineers, Inc. SIZE | CODE IDENT NO. SL330-X41H
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4.2.1 Instruction (Cont'd)

< > These instructions are mutually exclusive

DATA (HEX) DESCRIPTION
1B 1B-26-XX-YY-D1-D2....-D32 DEFINE DOWN LOAD CHARACTERS (16x16 DOT

CHARACTER ONLY)
XX-YY=UDC 2 byte code (A200 ~ FFFF)
EACH CHARACTER PATTERN IS 32 BYTES (See 4.3)

1B-3F-XX-YY DELETE DOWNLOAD CHARACTER LOCATION XX-YY
(A200 to FFFF)
(16x16 DOT CHARACTER)

1B-40 TERMINATE SELF TEST (all configurations go to default o
setting and clear all DOWN LOAD CHARACTERS)

1B-74-N SELECT CHARACTER SET (change character set will makfr:'r
cursor home) :
+ N =01, 16x16 DOT CHINESE CHARACTER &

8x16 US-ASCH CHARACTER
N = 02, 5x8 DOT US-ASCII CHARACTER
1F 1F-40 EXECUTE SELF TEST (Use 1B-40 to terminate self test) -
20-7F US-ASCII
A2B1 to A2FC CHINESE GB NUMBER CHARACTER
2 BYTE CHINESE GB CHARACTER
XX-YY XX =B0to F7
YY =A1toFE

+ Display automatically defaults to these conditions after power-up or reset.

~Industrial Electronic Engineers, Inc.
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4.3 Character Set Chart
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43 Character Set Chart (Cont’d)
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4.3 Character Set Chart (Cont'd)
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4.3 Character Set Chart (Cont'd)
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4.3 Character Set Chart (Cont'd)
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4.3

Character Set Chart (Cont'd)
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43 Character Set Chart (Cont'd)
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Character Set Chart (Cont'd)
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Character Set Chart (Cont'd)
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43 Character Set Chart
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4.3 Character Set Chart (Cont'd)
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4.3 Character Set Chart (Cont'd)

[
=
%
A
&l
%
1)
b

I

g @ & 8

ul
3
o oA A
w3 H
m oA ow W
5
A 8

# oM W
2
w oA

® A 8
MmooE
B
moo@ ok
#oOR
® MW &

by
)
i
(@]
g o0 & "

R
R
B

EEAOQ s&ﬁé&&?ﬁﬁﬁﬁﬁz%%ﬂ%
EE30 % w m e ¥ W M E ZEFEEAMES
EECO "é";ﬁﬁﬁéiﬁébﬂﬁﬁt%ﬂ%ﬂﬁﬁ
EEDO %ﬁﬁﬁ%aﬁ‘ﬁ%éaﬁﬁﬁﬁa@ﬁ
EEEQ i‘i%‘i%&ﬁ%’%ﬁ’é‘ia%ﬁlﬁﬁ%%%‘éﬁ
EEFO “‘%}kz‘%%’c%%%’%%%zé’é%%%%
EFAQ ?i”é*a*i:ﬂ%f*iééaz
EF30 2 2 2 2 5 4@ % 82 85 5% 5 % 8% K%
TFCO w o om o8Bz OE 82 ¥ S F 2 2 FE 8 &S
ZTDO -;.ﬁa:?g—:z%iéiﬁ%;%é%z-*
IFE0 e omom o= o= o2 % % B 5 B 2 2 85 8 F
Ry ﬁﬁéifﬁﬁia‘éé‘ié%&?—z—ﬁﬁfz

FIGURE 3 - CHINESE GB CHARACTER SET
dustrial Electronic Engineers, Inc. SI;E CODEOIFI,);EESI\‘J‘TNO. SL330.X41H

Van Nuys, California

SCALE NA |Rev A SHEET 29




4.3 Character Set Chart (Cont'd)
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Character Set Chart (Cont'd)
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4.3 Character Set Chart (Cont'd)
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Character Set Chart (Cont'd)
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4.4 User Defined Character Loading (16 x 16 Dot Matrix)

A maximum of three characters may be created temporarily (until power-off or reset) by a user-defined :
down-loaded character pattern. To do so, enter the following sequence of commands and data:

BYTE DESCRIPTION

1-2 Start load 1B-26 (HEX)

3-4 Location to begin download (2 byte, A200 to FFFF)

5-36 Character dot data (32 bytes)

CHARACTER DOT DATA
BYTE# |7 6 5 4 3 2 1 0
5 1 2 3 4 5 6 7 8
6 9 10 11 12 13 14 15 16
7 17 18 19 20 21 22 23 24
8 25 26 27 28 29 30 31 32
9 33 34 35 36 37 38 39 40
10 41 42 43 44 45 46 47 48
11 49 50 51 52 53 54 55 56
12 57 58 59 60 61 62 63 64
13 65 66 67 68 69 70 71 72
14 73 74 75 76 77 78 79 80
15 81 82 83 84 85 86 87 88
16 89 90 91 92 93 94 95 96
17 97 98 99 100 | 101 102 1103 | 104
18 105 (106 | 107 | 108 | 109 {110 {111 112
19 113 {114 {115 | 116 | 117 [ 118 | 119 | 120
20 121 122 (123 {124 (125 | 126 | 127 |[128
21 129 [ 130 |13 132 [ 133 | 134 | 135 | 138
22 137 {138 | 139 | 140 | 141 142 | 143 | 144
23 145 | 146 | 147 | 148 | 149 | 150 | 151 152
24 153 | 154 {155 | 156 | 157 | 158 |[159 | 160
25 161 162 [ 163 | 164 | 165 | 166 | 167 | 168
26 169 (170 | 171 172 | 173 [ 174 | 175 | 176
27 177 1178 | 179 {180 | 181 182 | 183 | 184
28 185 | 186 | 187 | 188 | 189 | 190 | 191 192
29 193 {194 | 195 | 196 | 197 [ 198 |199 | 200
30 201 202 1203 | 204 |[205 |206 |207 | 208
31 209 | 210 | 211 212 | 213 | 214 [ 215 | 216
32 217 | 218 | 219 |220 | 221 222 1223 | 224
33 225 | 226 | 227 |228 |229 |230 |23 232
34 233 | 234 | 235 |236 |237 |238 239 | 240
35 241 | 242 243 | 244 245 [ 246 | 247 | 248
36 249 | 250 | 251 252 | 253 | 254 {255 | 256
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4.4 User Defined Character Loading (16 x 16 Dot Matrix) (Cont'd)

CHARACTER MATRIX
3 4 5 6 7 8 9 10 11 12 13 14 15
18 19 20 21 22 23 24 25 26 27 28 29 30 31
34 35 36 37 38 39 40 41 42 43 44 45 46 47
50 51 52 53 54 55 56 57 58 59 60 61 62 63
66 67 68 69 70 71 72 73 74 75 76 77 78 79
82 83 84 85 86 87 88 89 90 91 92 93 94 95
98 99 100 101 102 103 104 105 106 107 108 109 110 111
114 116 116 117 118 119 120 121 122 123 124 125 126 127
130 131 132 133 134 135 136 137 138 139 140 141 142 143
146 147 148 149 150 151 152 153 154 155 156 157 158 159
~162 163 164 165 166 167 168 169 170 171 172 173 174 175
178 179 180 181 182 183 184 185 186 187 188 189 180 191
2194 195 196 197 198 199 200 201 202 203 204 205 206 207
210 211 212 213 214 215 216 217 218 219 220 221 222 223
226 227 228 229 230 231 232 233 234 235 236 237 238 239
242 243 244 245 246 247 248 249 250 251 252 2583 254 255
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48

(EIA-232) (LSB) (MSB)
+15 TO +3V

-15T0 -3V

Dedicated Hardware Lines

Not available.
Serial Data and Self-test
The display has a 78 byte receive buffer. In order to avoid overrun of the receive buffer with o=

handshake (RS422 condition), all data strings sent by the host need a 10ms delay after sending 100 byt"
of data. '

Serial characters are received with data formatted as a 10-bit word. The command set is structured
allow transmission of 8 data bits. The data rate is fixed at 9600 baud. The level is EIA-232C. '

bp b4 b2 b3 by bs be by
1 START BIT 8 DATA BITS 1STOP BITS

Self-test is a very useful feature and can be activated by sending 1F-40 (HEX). The test may b
terminated by sending 1B-40 (HEX). Characters from BOA1 (HEX) to F7FE (HEX) will be displayed
advancing through the characters at approximately 2.0 characters per second. This self-test capability

be used to speed up both in-field fault isolation and incoming receiving inspection. :

Connector Pin Assignment

EIA-232C
J1 (RJ-45)*
PIN NO. FUNCTION

1 SIGNAL GROUND

2,7 +11 VOLTS +17/-1 VDC

3 TRANSMIT DATA (OUTPUT)

4 DATA SET READY (INPUT)

5 DATA TERMINAL READY (OUTPUT)

6 RECEIVE DATA (INPUT)

8 POWER RETURN

* Shielded connector is standard.

EIA-422A
J1 (RI-45)*
PIN NO. FUNCTION
1 SIGNAL GROUND
2,7 +11 VOLTS +17/-1 VDC
3 TRANSMIT DATA (A+)
4 TRANSMIT DATA (A-)
5 RECEIVE DATA (A)
6 RECEIVE DATA (A+)
8 POWER RETURN

* Shielded connector is standard.
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.0 ELECTRICAL CHARACTERISTICS

5.1 Power ON / OFF Sequence

There are no deleterious effects associated with power ON and OFF of this display; however, rapid
ON/OFF sequencing is not recommended. Neither data nor power connectors shouid be
connected/disconnected while power is applied.

Because of the power-up cycle within the microprocessor, rise time of the power supply should be
less than 100mS. The display module is not ready to accept data for 850mS (typ) - 1.2 sec (max).

52 Interface Signals

All logic signals abide by the following convention: logic "1" is a high, logic "0" is a low.

5.3 Absolute Maximum Ratings

ElA-232C: +15VDC to -15VDC
ElA-422A: +15VDC to -10VDC

5.4 Normal Operating Ratings

Primary voltage: 11-28 VOLTS DC
Power dissipation: 0.72 WATTS
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6.0 OPTICAL CHARACTERISTICS

Format: 2 lines of 12 characters

Character height: 67 in. (17Tmm)

Character width: .81in. (15.4 mm)

Character spacing: 0.76 in. (19.2mm) center-to-center

Character design: 16 x 16 dot matrix, 8x16 dot matrix, 5x8 dot matrix
Type of cursor indicator: UNDER BAR

Character set: Chinese GB, US-ASCII

Color: Dark blue characters on yellow-green background
Viewing angle: 100 degrees vertically, 90 degrees horizontally

6.1 Display Viewing/Contrast

This display has built-in temperature compensation circuitry and therefore should not require readjustmen
of the contrast once it is set at the factory. Potentiometer R4 (when used) is adjusted to obtain 10.70
at 22°C when measured from +5V to TP1.

7.0 ENVIRONMENTAL CHARACTERISTICS

Operating temperature: -20 to +70 (°C) -4 to 158 (°F)
Storage temperature: -40 to +70 (°C) -40 to +158 (°F)
Relative humidity: (& 40°C) 0 to 95% (non-condensing)
(& 40°C) Absolute humidity must be lower than the humidity of 95%
RH at 40°C
Vibration: 10G, 10-400Hz (3 axis)
Shock: 10G, 18ms

8.0 ACCESSORIES

IEE has a large selection of cable lengths and connector combinations available. The display enclosure
available in several standard colors with multiple mounting methods and pole lengths. Contact IEE for
specifics. :
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2.0 OUTLINE AND INSTALLATION DRAWING
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