APPLICATION REVISIONS
NEXT ASSY FINAL ASSY LTR DESCRIPTION DATE APPROVED
- PRODUCTION RELEASE/E.O. 32901 7121197 D. Goodale
A E.O. 34070
LIQUID CRYSTAL DISPLAY
2 X 6 CHINESE GB CHARACTER
SLB324-04XH
REV AlAJA|JA|IA|IA|[AIAIA|IA[AIA]IA]A]|A|A
SHEET | 25|26 |27 |28 (29| 30|31 (3233 |34|35(36|37|38|39| 40|41 (42|43 |44 | 45|46 |47 |48
REV AlAJA|JA|IA|IA[AIAIA|IAIAIAIAIA|IAIAIAIAIAIAIAIA]TALA
SHEET 1] 2 3 14|65 6 |7 8 9 |10 11|12 |13 (14| 151617 |18 |19 (20| 21|22 (23|24
REVISION STATUS
PROJ. NO. 368 CONTRACT INDUSTRIAL ELECTRONIC ENGINEERS, INC.
VAN NUYS, CALIFORNIA
DRAWN | R.January LIQUID CRYSTAL DISPLAY
CHECK | D.Summers | 81897 2 X 6 CHINESE GB CHARACTER
SIS | APPROVED siZE | CODE IDENT NO.
SIS, | P Goodale  7-21-97 | A 05464 SLB324-04%H
mressoriene | APPROVED
SCALE SHEET 1 OF 40




1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

TABLE OF CONTENTS

PARAGRAPH NUMBER & TITLE

GENERAL DESCRIPTION

11
1.2
1.3
1.4

Introduction
Application
Special Features
Description

BLOCK DIAGRAM

THEORY OF OPERATION

OPERATION

4.1
4.2
4.3
4.4
4.5
4.6
4.7

Loading ASCII Character Data
Control Codes

Character Chart

User Defined Characters
Dedicated Hardware Lines
Serial Data and Self-test
Connector Pin Assignments

ELECTRICAL CHARACTERISTICS

5.1
5.2
5.3
5.4

Power ON / OFF Sequence
Interface Signals

Absolute Maximum Ratings
Normal Operating Ratings

OPTICAL CHARACTERISTICS

ENVIRONMENTAL CHARACTERISTICS

ACCESSORIES

OUTLINE & INSTALLATION DRAWING

Industrial Electronic Engineers, Inc.

Van Nuys, California

SIZE | CODE IDENT NO.
A 05464

SLB324-04XH

SCALE N/A REV A

SHEET 2

04/26/04




1.0 GENERAL DESCRIPTION

1.1 Introduction
This specification describes the interface requirements and features of a 2 line Liquid Crystal Display (LCD) ,
6 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 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)
Power and data on same connector 2 US-ASCII Character font (8x16 dot & 5x8 dot)
11-29 Volt Operation Chinese GB Character (16x16 dot)
Low cost EIA-232C data interface
Shielded 1/0O Connector standard EIA-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 interfacing.
This unit consists of a liquid crystal display cell and a minimal amount of electronic hardware. All display
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 long-term
viewing.
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 120 dots, to display two lines 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 other display technologies. LCDs
operate from low voltage and power, are viewable in direct sunlight, have long life, and are more economical to
manufacture.
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4.0 OPERATION

4.1 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 = 01-06 (HEX) C= 01-14 (HEX)
04-L-C-D GRAPH MODE: DISPLAY 8 PIXEL DATA D ON LINE L COLUMN C

L = 01-24 (HEX)

C = 01-0F (HEX)

D=8 PIXEL DATA

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

06 BEGIN BLINK FIELD AT CURRENT CURSOR LOCATION OR AT GRAPH MODE
07 END BLINK FIELD AT CURRENT CURSOR LOCATION OR AT GRAPH MODE
08 BACKSPACE CURSOR LOCATION ONE POSITION

(for 5x8 US-ASCII: 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 does not 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 to the
top-left.
Vertical Scroll Mode When the cursor is at the bottom-right location, the characters on the
bottom line are scrolled to the top line and the bottom line is 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.
Horizontal 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
(cursor is flashing block in 5x8 dot character)
<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)
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4.2.1 |Instruction (Cont'd)

DATA (HEX) DESCRIPTION

1B 1B-26-XX-YY-D1-Ds....-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
setting and clear all DOWN LOAD CHARACTERS)
1B-74-N SELECT CHARACTER SET (change character set will make
cursor home)
+ N=01, 16x16 DOT CHINESE CHARACTER & 8X16 DOT
US-ASCIlI 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 =B0Oto F7
YY =Alto FE

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

< > These instructions are mutually exclusive
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4.3 Character Set Chart

0011201 Br o5t

A2B0 1.2 3. 4 3 6 17 8 ¢
42C0 B OB N @6 @66 me ©
42D0 6@ wEmEm|uwnodo e e o
42E0 ® © @ Qe E 9B R ® E
A2F0 I I I W V VI VI Vi D X XX
BOAO WOR OB OB OB OB XK £ Z 8 2 X8 B R
BOBO % 8 ¥ kB K B B E £ U &8 = M ¥ % 5
BOCO oM oE B o8 8B o e E AE B R OB
BODO ®OEE M § T £ B B E EEREEHR
BOEO O OE OB MR OB OB OB B B ¥ H o2 ox B
BOFO BB B Y BB E S B Y E R E F I
B1AO ¥ TR B M S HE OB E S H B R E
B1BO 2 ko2 B XA BT EEEREE R E
B1CO B Z FE B OBFRE B LK B Z£ E =2 %2 OE I
31D0 ¥ s T OEE M M OB ¥ OEEE B2 BB 2
31E0 B E B E T T R B ¥ E K B E = % B
B1FO 5l % B R 3 ¥ E B E XK ERES S
B2A0 B or X E OB B B ¥ o2 ¥ 8.9 £ @8 &
B2BO B R E S E R ENB N EFRF EES
B2CO B RN TH R R R Y EEE S S
32D0 %o B M OE B B R EREYEIE G
B2E0 W ® W E R SE X EFEEE RS E o= B
B2F0 T ox &% B B 2 2R R 2 F = E S 2 S
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

B3A0 5 oE % k& B I OB % %% B 2 B B W
B3BO MOoW OB % OB E OB M 2 M OB KB EERE L& E
B3CO N EEEEEEEEEERRE:
B3DO B o2 1B OF oW OB BB B R M % OB & #H R
BIEO KoM OR OB R W oZ 2 OB M ¥ B OB & B
B3FO R ERNEREEREEEEEEE IS
B4AQ R oM OB B o KOO OE OB OB oW OE R
B4B0 WO om OB M %K E B EERBEBE S N
B4CO ﬁgx?gm:i&ﬁ%%ﬁiauhmu/@%&ﬁ
B4DO ¥ OB o4 M A B oM OB OB R B E ¥ OB B B
. B4EQ B o R X® OB N F T OB R B OB OB OB OB S
B4FO o oE N AR Y B REF R R RS HF R
B5A0 2 o\ B OB OB OB OE Z R 2B % E B
B5BO E oL oMoz 5 % 7 B B H S %2 AR R
B5G0 R EEEEEEEEEEXEEE:
B5DO HOm % W T W OK R M OF R OF OB B S M
B5EO BOW OB X B B OB 5 o8 F B ¥ ®E B P
B5FO OB O 3 OM 8 4 F % %2 R B OEE
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

B6AO T T T WK E ETER X E® D
BEBO B MO % W M B Y BEEEEEE RSB
B6CO WO OB OB O®R O OB K E E P OH OE B R W
B6DO R RS EELEES N KN EE N
' B6EO £ % B O£ & B R M B R IR B R OE
BEFO BB OE RS W R BMILE K EE =
8740 X2 @ % R ZREEE RS E 2 N
B7BO Blom AN R B WEEREREEEY K FH B
B7CO B o5 45 o 9 M S OE om X R OE ¥ O®OM X
B7D0 BB OF B W RS Y RE W R FH LB
B7EO o= H OB O& 8 & KR B B & B 2 W E R
B7FO B A x M K S KB EE AR RER
B8AOQ OB OB OBR P B REE W E R REERER
B8B0 OB OE OB OE B £ R B ft BN K B #
38C0O WO om % o% BB X E TR OFR M YR E
BEDO BOF OB OB KA @O KRN OE 2 &
BSEO ¥ 2 R R EREF KM B o oE W o®
B8F0 E R OB AR E NS LR B EE RS
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

" B9AO iﬁ'ﬁkﬁlﬁz‘ﬁ)?ﬁﬁ‘éﬁ%’kég-ﬂ7
B9BO RO B H W OEHYE Y O N E
B9CO oW W% F B F AR EHEE R K
BIDO Al BB FEHESR X EZNENE M
B9EO R X% ;s oE OB OM = B OB OB OB R OR K S
B9FO B OE O R 20 B B R B8 K RoE £ OB
BAAO # B8 A4 X F % B BB ® & B E B
BABO B F H R EE B EF XUF KB B
BACO X E N F RS EW B AW 4‘2/?. M & 4
BADO B B WOE KB E KR E AR RERR®
BAEO ¥ O& B xR ¢ B oM o8 % K L L om KR
BAFO mE B E = F R E H O Y 3311' oW
BBAO W R E P EF PR OEE R FE Y L
BBBO BWOEOM I E R X FE R R R B KR E R
BBCO 2R E OOR K E R £ X 2 B # &2 2K
BBDO f# R X & %8 B K € B & B8 8 F E E H
BBEOQ ¥ &£ B IC #F B £ %2 B F A E R B B K
BBFO Ak B R E RSB T EE NS B R E
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

BCAO Moo # il B OB KB TR OEE OB oS
BCBO E o r & W K8 % &% L 2 8 & 8 2 &
BCCO B R B F F R EE SR E % E B MW
BCDO ¥ £ X W X B8 W OF & B B M 2B B
BCEO BB oL o2 @ N R AR EF B E R R BB
BCFO % K M o ¥ & O£ B B L 2 F &
BDAO B om o6 % OW OB W OB ® LK K ITOBE W
BDBO ROk W E ¥ B KRB AEKXS R F K
BDCO OB OB OB OB OR B OB O% % O % R R B
BDDO WO R OB R OB TR BRSOV R OK E R S
BDEQ ¥ %5 R OE R B F R ENTF®EBE DR
BDFO £ 4 B ¥ Z 8N EEF BT EE E B
BEAO B o A% £ B % 8 X B ¥ B 2 # %
BEBO 2 moB B WM E R E S EZES®AZ KR
BECO ‘&ﬂﬁk%n@!&ﬁlaaﬁ%ﬁ%ﬁﬁﬁ
BEDO #HOE OB OB ¥ OF OB OHEH OE B E E E R E &
BEEO EORE S B 4 B OE M B B B R ¥ 2 8 K
BEFO m ok oEORBE R R BREHE Y EER
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

BFAO B’ % & B B =B BJI T % F O # 3 OE ¥
BFBO B O®H X K F R M OB IR XK OE OB K R
BFCO B oM OB B OB OB R BT OB R oz oE o H
BFDO WOEE KW ERBALEBEREDMENE ER
BFEQ EEEBRESTEBEEE R E SR B E X E
BFFO E E E ¥ E ¥y % 5 E B 88 £ 2 &
CoAO0 WO OE M E W BE B BB OB R oW &
COBO BOR W OX ok Bt K OB & 2 & F X W W &K
coco BOW OB Ok E R B R BB BRE S E %
CODO I B H B R B & B E B R £ B B
COEOQ £ EH B &5 K E E 2 R EE B EER B
COF0 i H O = EWF R B RO OE #
ClAQ M ox B B R A OF E B K E E BE E OB
C1B0O B W & B E 2 K £ B ¥ B 2B EFE SN B
Cc1co B % W OF B K T OB E LB T E 8 E
C1lDO OB O L OB M O OB R OE PO K K F
C1EO0 R EEZBRENAEREARES S 48
~ ClEO o OmOE B X OB W OB N R ® OB %
C2A0 BoZ Ok R OB ¥ B S EEAE S MR F R
C2B0 B X FE &8 B R E X B E ¥ B B BOR W
20 EoEE R EE 2 SRR RE N EE
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

.C2D0 XM R M EmR B R L RERTEEE
'C2E0 ¥ 9 B R ENX N SB KBESED3HE R
C2FO0 W oE X E R B K W OB R W OE B @ oM
C3A0 ¥ OE EHFRIEENFHEETF ST OB
C3BO BOW OO 4 % KO EERBRES ES
c3C0 = ok oE K E MMM Y B R ALEE Y E
C3D0 BB OB OE % R K Kk B R ¥ K ¥ OB OBR
C3EO %%ﬁﬁﬁﬂ%{‘mﬁﬁfﬁms‘ﬁﬁﬁlﬁwﬁ
C3FO X B & m & ff @ 8§ € © 8 & &7 T #
C4A0 =B B K BOR KR R R B R K OE OH
C4BO MR 2 %X B % ¥ OB B 2 E ¥ X E K H
C4CO Bod B & W ow oM R B oS R B R EE
C4D0 2o o 2 OB OfEOM oW O® R AR B K E R
C4EOQ "R M E R E B E 5 £ B OE B & B
C4FO0 ﬁﬁgﬁg,ﬁxﬁjuﬁﬁ'i‘ﬁﬁf&’ﬁﬁ%ﬁ?
C5A0 oy o4& A 4 4 KR K R E R EE XB
C5B0 EOE W OB OB ¥ oM KO8 B OE W B & W N
C5C0 oMot B oM M oM OB R OR OB B E B B OE
C5D0 oW OE B O3 OB OB N oW OB B ¥ B ® % E
C3EQ oL R B E R W W E R FE R EEH
C3F0 mﬁ’%ﬁfﬁﬁ‘i@éﬁﬁfﬁﬁzgf&&%%ﬁ%
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FIGURE 3 - CHINESE GB CHARACTER SET

Industrial Electronic Engineers, Inc. SIZE | CODE IDENT NO.

A 05464 SLB324-04XH

Van Nuys, California SCALE  N/A REV A SHEET 22

04/26/04




4.3 Character Set Chart (Cont'd)

C6A0 o om K KON OB OR S OE OB A B R E
C6B0 MOE KT W OH AR R B E Y EF RN
C6CO FOR OB W OM & B o4 o8 ¥ % #o# bW oW
C6DO E oW oM M B ¥ W o B B ¥ K B B £ €
C6EQ #Eow o oW oK M o OKR OB oOIF O OF M T LW
C6F0 E O £ & B EW E K B F KK K 8
CTAOQ B B E IFT & F F & Z F & & B £ 4
C7BO oW & B B OE B X K £ ®w E X & ¥ =&
Cc7CO OB OB OHE W OFN K TR AE N E S
C7D0 moHmAE %S KR REFESFE S E W
CTEO F R A B P F ER R A R E K K F &
- CTFO E B 3 f N & ® # K & #fi B E ® ¥
C8AO R 2 85 8 = B E X E R &2 £ A
C8BO OB B oR & OB E B £ B F SR B &N
c8co BoR o®m ik ROt R E R ZE AR @ FE A
Cc8D0 noE O H N RE BEREE S Z AR
C8EO kR A W E K FWDE ALK ANBE K RS
C8F0 BOHEEEEB REFERESE R =S
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

C9A0 ®« B O&F % & BE E 38 8T & 8 KM U
C9BO | BmoR MDY ER X RFERS Y L E H
Cc9Co ¥ W OB E B B E W OB % N 5 W K m E
C9DO Mo OH OH MW EN S B L HE B F KR
C9EQ o OB B M OB P R B W 8 W5 R K
C9FO0 S W % F R EF HBFES RS
CAAQ T R M OE X W X W E EE ® F R+ &
CABO WO OH & oM oxX R OE R &R BB R R E
CACO o FRE OE B E R M E T MFEBE WK
CADO W ENKRK K FETFEEE OE R B K
CAEO R OHF W F R E BB R E B
CAFO % % % EE AR R RREEE XK
CBAO 'R OE B E R W ® B F X R E K B
CBBO B oW E R & ¥ MM &K K OB W E R T 2
CBCO BB oS B OmO@OMOEE B 2 KA S B R B
CBDO wWOE OB 8 W R RSB R EREREE Y E R
CBEO B R H BE MR £ B F ¥ OB R R B W
CBFO | F E R MO MR B BB E B %
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FIGURE 3 - CHINESE GB CHARACTER SET
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4.3 Character Set Chart (Cont'd)

.

CCAOQ mﬁg;g'm; %Iééfﬁikt?&iktﬁﬁﬁ
CCBO OO &M o® W OFW K OB & M R R om g
cceo G OS B % 3 B KB B M W E RN % B
ccDo EEEEEEEESN RN
CCEO B B 5 % o4& B % B % 8 OB X B R H
CCFO ol OB OB OB OF B R OR B OE M OT W R
~ CDAO T OE R ¥ R EREEREER FE R
CDBO BOROR SR BB AR SR EE R E B
CDCO Bt & % H B B R % B8 & 68 K
CDDO OB O OR ¥ KM Z F "R B B BB R
CDEO W OE N BT R RAAE X R B K B W
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FIGURE 5 - 5x8 US-ASCIl CHARACTER SET
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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)

34 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 | 103 | 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 | 131 |132 |[133 |134 |135 | 136
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 | 178 | 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 | 203 |204 |205 |206 |207 | 208
31 209 | 210 | 211 |212 |213 |214 |[215 |216
32 217 | 218 | 219 |220 |221 |222 |223 |224
33 225 | 226 | 227 | 228 |229 |230 |[231 |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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64
65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96
97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128
129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176
177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192
193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208
200 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256
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4.5 Dedicated Hardware Lines

Not available.

4.6 Serial Data and Self-test

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

(EIA-232)
+15 TO +3V

-15TO -3V

(LSB)

(MSB)

bo bq

bo b3 by

bg

bg b7

1 START BIT 8 DATA BITS

1 STOP BITS

Self-test is a very useful feature and can be activated by sending 1F-40 (HEX). The test may be 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 can be used to speed up
both in-field fault isolation and incoming receiving inspection.

4.6 Connector Pin Assignment

EIA-232C

J1 (RI-45)*
PIN NO.

FUNCTION

SIGNAL GROUND

+11 VOLTS +17/-1 VDC

TRANSMIT DATA (OUTPUT)

DATA SET READY (INPUT)

DATA TERMINAL READY (OUTPUT)

RECEIVE DATA (INPUT)

POWER RETURN

* Shielded connector is standard.

EIA-422A

J1 (RI-45)*
PIN NO.

FUNCTION

SIGNAL GROUND

+11 VOLTS +17/-1 VDC

TRANSMIT DATA (A+)

TRANSMIT DATA (A-)

RECEIVE DATA (A-)

RECEIVE DATA (A+)

POWER RETURN

* Shielded connector is standard.

Industrial Electronic Engineers, Inc. SIZE

Van Nuys, California

A

CODE IDENT NO.
05464

SLB324-04XH

SCALE

N/A REV A

SHEET 61

04/26/04



5.0 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 should 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).

5.2 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
EIA-232C: +15VDC to -15VDC
EIA-422A: +15VDC to -10VDC

5.4 Normal Operating Ratings

Primary wltage: 11-29 VOLTS DC

Power dissipation: 0.72 WATTS
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6.0

6.1

7.0

8.0

OPTICAL CHARACTERISTICS

Format: 2 lines of 6 characters

Character height: .78 in. (20mm)

Character width: .78 in. (20mm)

Character spacing: 0.98 in. (25mm) 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 and US-ASCII

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

Display Viewing/Contrast

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

ENVIRONMENTAL CHARACTERISTICS

Operating temperature: -20 to +70 (°C) -4 to 158 (°F)
Storage temperature: -40 to +70 (°C) -40 to +158 (°F)
Relative humidity: (O 40°C) 0 to 95% (non-condensing)
(O 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

ACCESSORIES
IEE has a large selection of cable lengths and connector combinations available. The display enclosure is

available in several standard colors with multiple mounting methods and pole lengths. Contact IEE for
specifics.
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9.0 OUTLINE AND INSTALLATION

DRAWING

- 7.700+.020 [195.58+.51] -
e 7.400 [187.96] ~—.150 [3.81]
5.905 [150.00] ————— = <—.75 [19.0]
[ 325 [8.26] |
¢ & Y
[ > 17142 [10.6]
+ 3.215 [81.66]
2.700 [68.58]
1.868 [47.45]
_+_
L D QL |
4X 9125 [3'181_/ 7.20 [182.9] - 25 [6.4]
.33 [8.3
_H;EL' < > o
' J1, PIN 1
45
CONN.
[ 0
2.70 [69] :
4 aQ
1.54 [39]
L i “& —) o)
.341 [8.66] —= |=— /
— <—93 [26.6] ~—1.93 [49] =
FIGURE 5
TOLERANCE:
XX =+.03 (0.8)
XXX = +.010(0.25)
Dim. in inches (mm)
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