FRYE ELECTRONICS CONFIDENTIAL PURCHASED ITEM MANUFACTURER LIST

Date: 7/’7’7& By: RADU G @q3_055-2,,00

Frye Part No.

Eng. Part No:

DESCRIPTION: LC D D)g?LA—y LUho X 200 B LACK L WHITE

Nr. |Status Manufacturer Manufacturer Part Number Initial
Price $

1| 0K | STANLEY GHMF LY 20ABTW | |71 S0len

2

3

OK : D= Disqualified: O = Obsolete: L = Last Time Buy
Not evaluated. Evaluate before production purchase
Emergency - use in production may cause problems.
notify engineering and production before purchasing!

Status Code: OK
NE
E

For a sole source part, what is the recovery plan if unavailable?

Comments or vendors info:
1)
2)
3)
4)
5)
6)
7)
8)

NEW PART INFORMATION:

First parts manufacturer and part #:
First parts obtained from:

First P.O. number: or [ ] free samples

Cost at time of part introduction: $ @ gty
- $ e qty
‘ $ e qty
Purchased in units of: [V] ea, [ ] foot, [ ] inch, [ ] pound, [ ] other
Used in units of: [ ea, [ ] foot, [ ] inch, [ ] pound, [ ] other
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THIS DRAWING WHEN DISTRIBUTED OUTSIDE
FRYE ELECTRONICS, INC. IS SUPPLIED FOR
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SﬁNLE I | Stanley Co., inc.

Electronics ® Automotive Lighting

I 1 Stanley

L.os Angeles Sales Office

2660 Barranca Parkway, Irvine, CA 92714
Telephone: 714-222-0777 (Toll Free) 800-LED-LCD1
Fax: 714-222-0555

June 12, 1995

Mr. Robert Doherty
Frye Electronics
9826 S. W. Tigard St.
Tigard, OR 97223

Dear Robert:
It was a pleasure meeting with you last week.

In response to Frye's request, please find accompanying this memo the data on CFL half life,
forward current and brightness. If you have any questions regarding this material, do not hesitate
to call me.

With regard to the future production of the GMF64020ABTW, Stanley Electric Ltd. plans to
produce this display for the forseeable future (3-5 yrs). Be assured, that if Stanley should
discontinue production of this product that they will give customers ample notice (3-6 months)
and an opportunity for a last or lifetime buy.

We appreciate your business and look forward to supplying your GMD64020ABTW
requirements.

ational Sales Manager fM@(NAL iN SAFg

B. Roth
T. Turnell, Westek




CFL life , Forward current, brightness

CFL lamp lifetime is inversely related to the forward current
flowing through the tube. That means that as the current through
the tube increases, the lifetime decreases. This relationship is
logarithmic, not linear. This means that a slight increase over
normal current (100% current) considerably shortens the lifetime,
and a slight decrease in the forward current (90% current)
considerably increases the lifetime.

Yet the brightness increases at an even (linear) rate as the
current through the tube increases.

These two factors tell us that slightly decreasing the CFL current
will greatly extend the life of the tube, with only a small
decrease in the tube brightness. The approximate lifetime at
various percentages of normal current is listed below:

150% current gives 5,000 hour life
110% current gives 12,000 hour life
100% current gives 20,000 hour life
90% current gives 32,000 hour life
80% current gives 49,000 hour life
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GMF64020ABTW 640 X 200 Dots 1/200 Duty

3
H
¥

@ Module Dimensions (with CFL Backlighting)

LCD driver
2595 »,
2535+0.2 FLM 3
@) (132.5) I 121 3 Y1
(75} o4 [ CL1
} 215*‘0.3* i 12 s
PO33X6IF03=211.17 L0 dot 15.415 43°3%
348 1 I _%: . . LCD panet (640200 dots)
| 225 MEEIG
- S —— === m———— — Y200 .
//1 | H, TR N RN X1 X640
¢ . DISPLAY CENTER iHF e ol el S 7 3
- S N 10 1 A
i gl HELRER bo ica | | 1cs | icto] | et
| ‘ O w R Dt
| | NN E & & N D2
B, —————— === 2 A s | e b
| 2. ﬁ;&pt = Clz_, 1 & it 4
| g Voo
; m4§ \\;ii Voltage —— { EH
LY \ =T P g ‘_;i. - Vo
- - Backlight unit
- CFL1 =)
Unit - mm CFL Bact
CFL2 ————) —
* Brightness : Approximately 140 nit {pane! surface) ) Example of Power Supply Circuit Cir
La:
Vop
Voo-Vo _L+\5,XD _L_aa
Vss Fre
A 1’_}7 Applicable CFL inverter _
- Vee i
"SVR*2 25y
v ® O
Vee _.__j
CFL1 +5V *1:R=43KQ 1 Recommended Liqu
INV *2:VR =30~ 50kQ/ values I
CFL2
{Recommended inverters for CFL
LCD module backlighting'are shown in page 6.} S
Rec
; — ope!
@ Display Pattern @ Data Transmission volt:
- 1/2C
, 0.33X639=210.87 Unit - mm 113
0.03 030 X1 X2 X3 X4 X637 X638 X639 X640
= ] vi] D3| b2 | D1 ] bo D3| D2 D1 | Do
L [:H 3 I v2[ D3] p2| b1 ] DO D3| b2 | D1 | DO Viev
S val b3 | o2 b1 { oo D3| D2 D1 | DO
3 ! : ——
# |
- Con
> o i
2 g —
é ?_D i Rise
°r T vtoo| D3] D2 { Dt | Do | Do
& v200[ D3 | D2 [ D1 | DO D3] b2 | D11 DO Fall
3
T

75



A 3 Graphic Type Il
|eries With CFL BACKLIGHTING prie P

—
/ @ Absolute Maximum Ratings @ Interface Pin Functions
— LCD Driver (Ta = 25°C) CN-1 Please contact us if you have questions about Pin Functions of CN-3.
ltem MAX. | Unit Pin No.{Symbo} Effective pulse leve! Function
Power supply for logic  |Voo-Vss| 0 | 7.0 | V T |FiM L Scan start pulse
Power supply for LCD drive | Voo-Vo| 0 26 v 2 | NC — —
3 CL1 H—L Display data latch pulse
Input votage v Vss |VDO+0.3, V 4 cL2 H—L Display data fetch ptu'séH
Operating temperature Top 0 50 °C x5 Dorr He Display data OFF pulse
Storage temperature Tstg -20 70 °C 6 DO H/p Display data 0 :
7 D1 H/L Display data 1
Backlight Unit (Ta = 25°C) 8 D2 Hyy Display data 2 .
ftem MIN. | MAX. | Unit 9 D3 H/ Display data 3
Circuit voltage Vs 1400 — Vims 10 VDD — Power supply for logic (+5V$
Lamp current It 4.5 55 | mAms 11 Vss — GND for logic (0V)
Frequency f 20 60 kHz 12 VEE .~ ., .| Rowersupply for LCD driving (-24V)
13 | vo — | Gperatiog vetaae tor LOPA0N M 0
- 14 | FG — GND for frame

@ Electrical Characteristics

% No. 5 pin (DoFF) is pulled up to Voo through 100k Q in the module.

LCD Driver (VEE=-24V, VDD=5V, Ta=25°C) CN-2
tem Symbol| MIN. | TYP.'| MAX. | Unit Pin No.| Symbot Function-
Supply voltage Vop-Vss| 4.75 50 | 525 | V 1 CFL 1 | power supply | Connected to inverter OUT
Supply current oD _ 9 18 mA 4 crLz (forCFL ‘ Connected to inverter OUT GND
Vop-Vo=22.7.
= IEE - 10 20 mA T
fCL1_ =18KHz. @ Interface Timing Chart
| Input voltage “ High“level | Vin [0.7VoD| — VoD
| Interface Timing Chart
Input voltage “Low" level ViL Vss — | 0.3VoD
item Symbol] MIN. | TYP. | MAX. | Unit
Supply voltage for LCD drive | Vob-Vo| — 245 - Shift clock cycle tcycze| 125 _ - ns
Latch pulse frequency | fCL1 10 20 22 | KHz Shift clock pulse width (H level) | CWH2| 45 — — ns
Shift clock puise width (L level) [tCWL2) 45 — — ns
Back-l‘aght Unit i (Ta= 25 C) Data set up time - |tbs 20 | — — 1 ns
ltem Symbol - MIN. TYP. MAX: Unit Data hold time tDH 20 — — ns
_— Circuit voltage Vs 1400 — — Vrms Latch pulse width (H level) [tCWHT1 50 — — ns
B Lamp voltage VL 490 525 560 | Vrms Latch pulse width (L level) [tCWL1| 1 — — | us
Lamp current L 45 5.0 55 |mArms Latch set up time tCLS | 80 — — ns
Frequency P — 262 | — w Latch hold time tCLH| 80 | — | — | ns
Latch pulse time tCYC1| 45.4 | 50.0} 100 | us
FLM set up time ’ tFLS | 100 | — — | ns
@ Optical CharacteriStiCs iesse rfer to age 77 for defintion of optica fstios.) FLM hold time tFLH | 100 | — | — | ns
Rise time tr — — 30 ns
Liquit Crystal Characteristics  (Vbp-Vo=22.7V if not specified) Fall ime tf _ — 30 ns
Recommended 0°C — | 254 — Y v ¥ Y4Ys Y6 "vam@“
— operating | l
S voltage for LCD| VoD-Vo | 26°C| — | 245 — \ cur TULATUULL . ML FLM 0.7Vo0
1/200 duty N IFLS tFLH
1/13 bias 50°C{ — | 239 — v e )
[/} 20 | ~ 30 I
Viewing angle ——— 25°C deg. L] 2 .
é -35 ~ 35
c2 _fTLPLIBL_
Contrast ratio K 25°C| 25 | — -~ — 1LINE
» - DIEDIDTEXTE, - RGBT
Rise time er |25°c| — | 380 | 530 | ms - D |
DB1X6R : Xil _ _X63)<Es3X03 by
i Fall time zd |25°C} — | 350 | 530 | ms 0B DX TEXH Z '
T

1
DEnEDCDXTEXE. - GG
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Stanley Graphic Dot Fatrix LCD todule
CMFB4020ABTW-[000 Specifiecat ion

1. Application
This specification applies to LCD modules shown in the tshle below.

9. 1LD module types

Type Yo. LCB type Hetal {rawe Comnector

GMFS84020ABTW STN SPCC t=0. 6 Yoae
(Dipensions: Refer to 10-1) Blue mode | Dni-chromate, silver

e
GMF -SSP 1=0.5 - Nome
(UL 5: Refer to 10- WW—EMF__\‘

W%WW
lue €

{Dimensionss = 'ﬁnx—cm«mepalm_h_t}_“

|

¥]: Attached comnector CN-1- S14B—EH
(JAPAN SOLDERLESS TERNINAL MFG CO.,LTDD
CN—-2: S4B-~FEH
(JAPAN SOLDERLESS TEEMINAL MFG CO..LTDD
¥2: Attached commector CN-8: FH1i0A-125-1S8H
(HIROSE CO..LTD)
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4.

Product specification

Product ontline

GMF64020ABTW~-[]0 are the graphic type LCD dot modules with

990 x 240 dots. These modules cousist of mainly LCD pacels, C-MOS driver LSJs
and CFLs for back lighting. The display of graphic patterss. puabers, alpha-
bets and sysbols is pessible Ly comuecting to the external MPU, BAM or LSI
controlled circuit.

Features

) STN LCD panel with wide viewing augle is used.

@ Bright display (approx. 80 nit for the pamnel surface} with the use of thin
(15 o= max. ) CFL back lighting wmit. :

D Operation with very low power consumptiol.

D Temperature compensation circait is built in.

(& Display off termnal is built 1n

wI tew” Specification Uit
Outer dimensicn ¥} ] 2520widthk) % 104 beight) X 15 (thickaess) Hax | mm
Effective display area | | 218 (width) X 7% (height) -
Dot configuratian 640 Ceidth) % 200 (height} dot
Dot dizensien 8,90 {=idth) x .30 (Reight) m
Dot pitch §.33 (@idth) % €.33 (beight) m
Display color #2 Woen dots are O8N (Display data "H7) White
Blue mode - -
{Kegative isage) When dots are OFF (Display data "L") Blue
Back light unit CPL: emitting color, white -
4 Doty ratic 17200 duty
Screen | 1 {Screen) -
Data trapsmission methed 4 bit paralle] data trapgmigsion -
Weight Approximately 420 2
Recompended controller HD63645
HD64645 (HITACHI) -
HDB4646

%¥1: Commector dimension is mot included.
2. Color tome on LCD varies according 1o the amsbient fempsrature changes.



5.

Absolute maximum ratings
5~1: Enviranmental coaditions

Item Minisum Maximum fewarks
Ambient { (perating (N 54°C —
tenper-
ature Storage -20¢C 07T R
Humidity E1] No candensation
Yibration Couforms to J15-C-T021A-10 Refer to 5.
Mechanical shock | Conforms to JIS-C-0041 Refer to 4.
Corrosive gas |  Nome —_

%f: Tagd0’C —-- 90% BF MAX. - ”

Taz>40°%C  ~~-=em=- Absolute humidity should not exceed 90% E¥ at

Ta = 40°C.

5-2: Electrica) absulute whzimum ratings

a) LCD driving

(Ta=0~+50°C2

Iten Symbol | Min ¥ax Unit | Remarks
Power supply foxr logic VDD-¥§5 0 7.0 v —
Input voltage for logic Y1 ¥388 VID49. § ¥ —
Power supply for 1CD drive | YDD-VER L] 35 v -
LED driving voltage Vbi-Yo 0 26 ¥ [ VEE=Vo
b) CFL backlighting (ta=0~150°C)

Item Syabol | Win Max Unit | Remarks
Circuit voltage ¥ Vims —
Lamp current L nhres —
Operating frequency f iz —_




6. Electrical specification
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B-1: Block diagram

FLi

C11

LD driving

IC1

by

Geaoerator

5

4

I1¢2

fhdda wEPBEa=n -

I1C3

LOD Panel (320x240dots)

A Bleeder circuit]

I

Backlighting

CFL1t

CFL

LFL2

baok lighting

adee S

[ e T T T L LR L L TR



§-2: Flectrical characteristics

a¥ LCD driving

(Ta=25C, VDD=5V, VEE=-24V)

[tea Svmbol Mio Typ Nax Tnit
Supply voltage YOD-¥S8 45 5.9 5.5 v
Supply current 10D - 9 18 A

YOL-Vo=12. 5(¥)

fCL1L  =18(KEz) IEE - 81 20 nd
Input “high" voltage ViB 0. 7YDD - VDD ¥
Input "low voltage ViL L EN - 0. 3viD v
LCD driving voltage #1 | VID-Vo - 12.5 - v
Latch pulse frequancy fCL1 144 18 21.6 EHz

4]: The above valve of power supply voltage are as reference at T=25C.
Please adjust actual voltage individually to get the best contrast
ratic at 95°C. (Refer to article §-4 Power supply example)

LC driving voltage will be adjusted. avtomatically by temperature
cowpensating circuit at over amd/or less 25%C.

b) CFL backlighting (Ta=25°C)
tes Syabol | Kis Typ ax | Unit
Circuit voltage ¥s - - Vixs
Lamp voltage VL Yrms
Lamp current iL mArms
Pover consumption P - O - "




§-3: Pin function

a)CN—-1
Pin No | Symbol } Effective sagnal level Function
1 F1¥ H-L Scan start sigaal
2 X - No conpecticn
3 CL1 L Display data latch signal
4 CL2 1L Display data receive signal
5 | Doif L Display OFF simal * 1
6 0 i L 7 Display-data
7 n 8.1 Display data 1
8 b2 H:fl' D‘isplay data 2
g | B3 B/L Display data 3
14 oD - Power supply for Iogié {45V)
11 VaS - GND for logic (IV)
12 ¥EE - Power supply for LCD drive(-24V)
13 Vo - LCD driving voltage + 2
14 FG - Frame ground * §

¥1: Doff line was pulluped for VDD line
Besistor 100EQ
£2: Befer to article $-4 Power supply example

DCN-2
Pin No | Symbol Functiom
1 CFL CFL :: Connected to the inverter "OUT”
Powor f
2 CFL GRD | -supply ': Connected to the inverter "OUT GNI




cICN-3

Pin No | Symbol | Effective signal level Function
1 Yo - Scan start sigual
i 2 VEE - Xo connectieun
? 3 ui] BT Display data latch sigoal
. 4 i} E/L Display data receive sigual
S D3 gL Display OFF signal #* 1
8 D3 /L Display data (
7 ﬁ;ff' B/L Display data 1
g ss t ~ Disvlay data Z
¢ | wp - Display data §
‘ 14 CLZ H—L Power supply for logic {45V}
‘ 11 (L1 E—~L GND for logic (O0V)
i2 FLE /L Power supply for LCD drive(-24V)

%]: Doff line was pulluped for VDD line

Besistor 100KQ

#2; Refer to article §-4 Power supply example.




§-4: Power supply example

Y1
Y2
¥3

1149

upn
- 5
ulii~Uo — y D)
S ——
ugs -+ T'
)
UR+1 L yee
UEE
CFLl vl ~—] +§Y
127944 CFLINY
crLa e r__T
LCD  medule |
GHF32EB24EBTY
2] VE=80~50E &
§~5: Correspondence of data and screen
X1 X2 Y3 —---esommmmemmemoeeoon- X639 X640
D31 D2 DLl DD D31 D2{ D1 DO
D3| D2l D1| DO D3| D2 11! DQ
D3| D2! D1i B DSy D2y DIl DO
P3| 2l D1l DO D3l D2 D1l M
D3} D2| D1l DO 13 D2 D1} DA

Y200




§-8: Interface tising characteristics

Ites Symbol | Hin | Typ Max | Enit

Shift clock frequency tCYC2 125 - - s

Shift clock pulse width (B level) tCWH2 45 - - o8

Shift cléck pulse width (L leveld 1CAL2 45 - - 25

Data set up time - 108 20 - - 05

Data hold time Dl 20 - - n§

latch pulse width (H level} 1CvEl 90 -~ 0%

Latch pulse width (L Tevel) | L 1 - - s

Latch set up tiie CLS an - - DS

Latch hold time ‘ tCLIIi 80 - - s

Latch pulse frequency tCYCy 46.3] 55.6) 03.4) as

FLM set up time tFLS 106 - - 5]

FLE bold time tFLE 100 - - ng

toput signal delay tise tr - - 3 | ns
‘ laput sigeal rise tiwe ty - ~ 30 | =ms




Interface timing
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6-7: Timing chart
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7. Optical characteristics

7-1: Liquid erystal characteristics

Iten Syabol | Tewp | Min | Typ Max | Upit| [Rewarbs

LCD driving 0°C - .5 - L)
voltage
(recornended) VLCD 25C -~ 22.5 - v ¥1
17200 Quty
1/18 bias 50°C - 21.5 - v

¢ -30 - 30
Viewing aungle 25C =1 2

Z] -4 ~ 4i)
Cortrast ratio 1 25 2.5 - i ¥2
Rize time T 25°C - 250 504 s

*2

fall time Td 25C - 250 500

# 1 : VLCD means the voltage whick is supplied to LCD panel.

B Optical characteristics measuring systea outlipe

Hessuring instimments:

CL-38 and LC-M4 (Canon)

¥easured itews: Respouse time, contrast ratio and viewing angle

Detector

Halogen
light source

CL-38

LCH4

1

R AR EE RN ELER A A e Y MR e R MS Al T .

$]: The LCD dri{ins voltage waries according to the ambient temperature changes
or viewing aopgle.

S0 please adjust to show the vest comtrast.

_12-



¥2: The defimition of the viewing angle and the cendifion

B Definition

\ Light =oursee

H Light sourca 4
: Primary viowing <irection '

; {

B Condition

a} Contrast ratio range (E):K=1.4
) LCD driving voltage (VLCD)=(23)¥

£%: Definition of the comtrasi ratio aud the condition

B Definition

a) Blue mode . -
Contrast ratia = (Iransaittance of ON dot) + (Iranseittasce of OFF
dot)
B Condition

a) Viewing angle: ¢= O
a= 0
b) 1D driving voltage (VLCD)I=(23)V

- 13 -
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#4: Definition of the response tiae (rise and fall) and tbe conditicm

B Definition

Suppose the transmittance of OFF dots (whem OFF signal is applied) is 0%
and the trapsmittance of ON dots (when ON signal is applied) is 100%.
The the rise time is defined as ( zr) which is the time taken io reach
q0% transmittance of OF dots sud the fall fime (T @) is defined as the
time taken to reach 10% transmittance of OFF dots (after (FF signal 15

. applied).
________ 13
Trana- Ml H
. 4
mittange :
A1 :
0% |---~-- fommme : ; ™
1 [ .
\ i
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: * 1 ] L :
L : . ; . T T :
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M R e ' '
] N i
: Rizse time Decky 1imas !
[ - [ N
1 4 L] T
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B Condition
a) Viewing angle: 8= 0"

¢= 0
B) 1CD driving voltage (VLCR)=(23)V
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7-2: Backlighting characteristics

Item

Min

Typ

Yax

Tnat

Brightness

(903

(1102

od/ of

B Measuring conditiom
a) Portion to be measured: Center of display part
b} CFL power supply: Inverter (Stanley)

Iaput voltage

(

CFL-INV}
V (CFL lamp curvest =

¢) Display pode: Blue mode
1C panel all ON (display data =
1CD drivigg voltage (VDD-Vo) = (23)V

d) Amhient temperature: Ta = 25T
¢) Measuring time: 30 minutes after the lamp i35 ON.

£} Weasuriog instrument: TOPCON DK-5  (TORYO OPTICAL Co.,ltd)

wh)

H)

_15_
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8. Life
Life Condition
Hore than No direct sunm light, vibration and mechanical shock
40, 000 hours at room temperature (25°C) and humidity (85%) for
operation and storage in specified ratimgs.

# Definition of life

a) When the brightness reaches 50% of the imitial value.
b) When the CFL break-down voltage reaches 90% of the circuit voltage.

c) When the CFL cau not be iit.
d) Bhen the coutrast ratio reached 60X of the imitial value.




8. Eeliability test

9-1: Reliability test items

Yo Test itex Test condition Condition
1 { Operation in high Ta = 50°C. all display 0§ ia 240 hours
temperature standard operation
2 | Shelf test in high Ta = 70°C (impowered} 240 hours
temperature
3 | Shelf test in low Ta = ~20°C { Unpowered) 240 hours
temperature
4 | Bigh temp. and tumidite | Ta = 40°C RY = 90% (Unpowsred) 240 hours
‘ :5 Theraal cycle fest —S0°C (305 )—+25°C (54 )—~70°C(304) | 10 cycles
1 |
L— 25°C(5 miputes) +—
{(Unpowered)
{
frequency range: 1§~55 Bz L Yamd Z
§ | Vibration test Axplitude: L. 5 nm direction
Sweep Tatio: 10~55~10 (1 mioute} | 2 hours
J18-C-7021-10 CONDITION A each. To-
(Unpowered) | tal 6 hrs.
Pesk acceleration: 50 G =X Y
7 | Hechanical shock Applied time: 11 ms balf-sine and +Z
shock pulse (each 3
J1S-C-0041 (Mapovered) times)

9-2: Failure criterion

Inspected visually and by LCD sodule test equipment
a) Ko display or light-off salfunctions
b} No damage or deformation of compovents

- 17 ~




i0. External dimecusions

10-1: Fig. 1 External diwensions (Product Ho.: GMF 6402 0AB Tw-030>

14
o. 5 1143
[ XN
4.8 4%, 4 (42, 5] {18 3)
5.4 74)
. . "o
9. 41 1. Bz il [ 615"
17. 810
4 15~# 11k~ 15. Swax
- . 5X1r.5 ‘ [} Eo1  |E. ®
- -
K L;‘ E wlafes]
e FH
1 i
1
T] 1 1
(X tX3 73
1Far aidel -~
\- o
1 hrd e
ot I
hd i
.
E—3
=
-3
-
'_;m
— BLow b
=N -
STTER
- 2/
=
-+
L
-7
o
n
o o,
N =
of foioe
I- % ARN
R I
|
hd ¥
gl :
= ¥ “w ] wl =
2 - - o — —
< T - — -
=~ -
- L]
1 1 .
.L;L' y il = (71
- 9.8
AR HBH .

&3
FANER: 30 San

General dimensicmal toleramce: 0.5

Unit: ma
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1i. Precautions for use

11-1: Handling

(D Since the LCD pagel is made of glass, avoid applying excessive shocks to
the module by dropping, bending or twisting.

@ Do not touch, press or rub the display pasel with a bard tool or abject
such as tweezers because the polarizers in the paunel are easily scratched.

3 Do pot use organic solvents to clean the display pasel off as these
solvents may he adverse te polarizex. To clean the surface off, dried
cloth, dampened absorbeat cotton with petroleum benzige or adbesive tape
are preferable.

@ Wipe off water drops immediately; comtact vith water over a loog period
ol tipe may cause defom_tion or color fadinz.

&) Avoid using 6r storing ithe module wader the ‘canditioms of bigh

temperature and high humidity. When stored, this sodule should be
packaged in a conductive polvethyleae bag and place under the certain
condition where the temperature is relatively low (5C~30C). The
direct sua light or fluorescent lamp must be shut off.

® The liguid crystal isside of the pamel is begwlul; if any liquid leaks
out and comes in contact ¢ith skie or clothes, wash off immediately with
soap and water. Fever put that in the wouth.

(@} To prevent breaking of LSI by electrostatic, FG terminal or moumting

hole pattern an PCB should be comsected to growmd when remeving
protection sheet froe LCD panel.

-21_-



11-2: Qperation

(I_) Never comnect or discommect the sodule from the main system while power
is being supplied.

@ Use the module within specified temperature: otherwise it causes the
retardation of blinking speed of the display below specified temperature
and causes the display to get dark above the specified temperature. The
ahove phenamena would he restored shem the tewperature comes back to the
gpecified operating temperature. However. if the temperature gets over
the specified storage temperature. it say aot be restored.

@ Viewing characteristics (viewing angle apd coutrast ratio) vary with the
cheoge of liguid crystal driviag voltage (Vo). Adjust (Vo) to show the
best contrast.

@ Follow the exact order below when switching the power supply.
[When power is ON: Power supply for logic—spover supply for LCD-drive
- each signall
{When power is OFF: Each signal-Pover sopply for LD drive
| > power supply for logicl
If the power supply for LCD drive or the siguals are powered hefore the
pover supply for Jogic is stabilized. it causes for the damage of LS]
because of fleating or latch up.

& Condensation on terminals cam cause ao electro-chemical reaction
distupting the terminal eircmii. Therefore, it aust be used under the
relative condition of 40°C, 90¥ FE. Care shonld be taken for rapid
temperature change because it may cause the condemsation

® Do not touch any commector terminal. mounted compoment or PYE during the

operation; if touched, it may camse the defect ox injury due to the
applied high voltage.
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11-3: Installation

@ Do pot disassemble or modify the medule. In case of disassembling or
" modification, if the module does nct vork due to the result of such
action, Stanley will not be respousible for the failure.

@ Care should be taken ns pot to be charged static electricity, as the
circuit of the module contains CHOS LSICs). The workman' s body should be
grounded with the earth-band. The material which preveats static
electricity should be selected fur a workiug clothes.

At the soldering of commector terminals, use the soldering iron without
beiog grounded

@ The module is mounted by using the holes on the 4 comers of PWB. In
order to secure it om the flat surface, care should be takenm mot to put
excessive stress to cause "varp” or "distertion”. If applied om the LCD

- panal {hat may Cacse color change or damage.

@ Cover with the transparent acyylic protective pauel fu protect the
polacizer and the 1CD pavel. Rake the space between the protective panel
and the module to keep the stress away.

1

& Dusts in the module may affect the display badly; care should be takes
shen used in dusty places.

@ The petal frame is not inspected visually. So sake a design by shich
swall scratches possibly marked before mounting can be totally covered
vhen Lt it mounied. -

(D To prevent mis-operation and breaking of LS, FG terminal or mounting
hole pattern on PCB should be connected to ground.
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12. Productioa lot aumber
The production ot mmber is expressed in § digits as follous.
4 o og

(-——— Production date

Production month (1123

Production year
(the first digit of the year)
13. Shipping inspecticn

13-1: Electrical characteristic imspection
To inspect tbe liquid crystal panel display hy applying rated. voltage.

13-2: Appearance inspection
13-3: Shipping inspection criteriom

‘ - Shall coaform to GMF 640 20 ABTW inspection standard

14. Rarranty

Defects dus to the manmfacturing reasons found within one year from the date .
of delivery shall be replace or repaired at no charge,
15. {thers
1f questions regarding this specification or preblems not mentiomed in thig
specification are found, tbe soomer action shall be taken to solve them ‘through
mutual consultations.
16. Parts Compositions

Stanley Electoric Co.,Ltd may chauge the parts of this products without prior
gotice unless affect its spesification.
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