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FE NOTICE

OAXFEMER T DEEEICHIDLIABTLEFENTOETO T, BRYRWIZIEFERICTEFREIBCEHIC,
AEMENDOANREHHICEMTERELLGEVISIBRVLBLETFET,

This technical literature is the proprietary of SHARP and is copyrighted, with all rights reserved. Under the copyright laws,
no part of this technical literature may be reproduced or transmitted in any form or by any means, electronic or mechanica
for any purpose, in whole or in part, without the express written permission of SHARP. Express written permission

is also required before any use of this technical literature may be made by a third party.

OFREMEMIBHESINTODICAGIL, BB R ZE>-RRAOGICABZHRATL-HDEDTHY.
ABEWMERICEOTIEAAE. TOMERDERIH T HRIAF - EIEBEDHFHEEZTOLDOTEHYFEE A,
T BURSEFEALLIEICKY, E=BETIEMBEZIIOIDLIBENREELEGS . B E—UtDEE
BUWFEHFA,

The application circuit examples in this technical literature are provided to explain the representative applications of
SHARP’s devices and are not intended to guarantee any circuit design or permit any industrial property right or
other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property right
or a third party resulting from the use of SHARP's devices, except for those resulting directly from device
manufacturing processes.

OB I THAULLILEREEREDT=O  AHRIE. . MH . B ZRMORBITDOVTEHLZLT
ERIHEENHYET . AR ROFERFICEERIOEFRELHAICTHERVZEFETIOEBUBLET,
SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to.improve design or reliability. Contact
SHARP in order to obtain the latest specification sheets before using any SHARP’s device. Manufacturing
locations are also subject to change without notice.

OFRHGOIHEAICALTIE, ARMEREHIN-FERRGERVIETEHEZETEVET AR ERELHD
FRAZHEHGSIVIIESTEEZELRL- AR SOERECEEI HEFCHALT. BEX—UznEE%E
BULWFEEA,

When using the products covered herein, please observe the conditions and the precautions written herein.

In no event shall the company be liable for any damages resulting from failure to strictly adhere to

these conditions and precautions.

OFXHMmIE, —MREERABFHBIMEASNAGLEZANICHAR - HiESh=LDTT,

The devices in this technicaldliterature, are designed for general electronic equipment use.

OFREG(E, EXEBORLEE (RITH. BH, BEELL) . E5HK. TRARNOBRIENR. 77— L%EE
EREREHIBLE DRI EFH?‘%)iﬁAli BUGEA B LURDGIREEZEREL ., EHEE-T2MEEERK
[CTHERT DIIICHERULELET,

The appropriate design measures should be taken to ensure reliability and safety when SHARP'’s devices are used
for equipment such as:

*Transportation control and safety equipment(i.e.aircraft, trains, automobiles, etc.)

= Traffic signals *Gas leakage sensor breakers

*Alarm equipment -Various safety devices etc.

OAXRB ML, MEFEHHES. BIREEHES. BT TR, EHEFICHIODOIERERLTLEDBOHTHL
EEE-TEUIDELEINIAEANDFERFIERLTEYELADT, ChoDRARIZIEFERITELGENTTEL,
SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:
=Aerospace equipment *Military and space applications

*Nuclear power control equipment *Medical equipment for life support
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OARBBICHEWTEHHAAHETIHEUNTIFERINDIGES. FANCMARFTEREOFTFTTERBESTET &S5
BRELEBLET,

Contact a SHARP representative, in advance, when intending to use SHARP’ s devices for any “specific” applications
other than those recommended by SHARP.

OALCDEY 21— /LIERoHSHE T 95/021C ML TEYET . £7=. RoOHSIETYE R TIEIL/ NS T1> D ERKY
BEEHYFEEA.

The device in the production is based on RoHS instructions 95/02.

And RoHS instructions materials and chlorinated paraffin are not included intentionally.

OF VU BHMERILZMERFEALTHEE A,

The ozone—depleting substances is not used.

OAXRFEMERICREENELCEZEIEL. NADITEEICKYERTEIELDELET,
If any problem occurs in relation to the description of this technical literature, it shall be resolved through
discussion with spirit of cooperation.

OFXRMRITDECTRALGEALNHYFELL. BANCEUARFEEOFEFTIERIBTFT TS OBELEMLET,
Contact and consult with a SHARP representative in advance, if there are any questions about the contents of

this technical literature.
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1. Y& FAEiE Applicable TFT-LCD module

ABMER L, HS—TFT—LCDES 1—/L LQO35Q3DY01 IEABLET .
This technical literature applies to the color TFT-LCD module LQ035Q3DY01.

2. BXZE Overview

RED2—)LIF, FEILIT7R LAV EERSL D XA(TFT : Thin Film Transistor)& AN =h5—
RNABERT VT4 XNV IR BB ERTAATVAED2—ILTY,

AZ—TFT-LCD/AFIL, RS /3—IC, AV rA—/)LEE, BRERR P/ \vITMb 1= ybEITLY
BREh, 128—Jx4RIT18EYR[6E Yk X RGBIDT—RIES . #1355 . + 33VAOLCDA

BR. RUNYISA ABREMIBT HTEITKY, 240 X RGB X 3208y D/ 3R)L E[2262144E D

B, XFDORRMNARETT

This module is a color active matrix LCD module incorporating amorphous silicon TFT(Thin Film Transistor).
It is composed of a color TFT-LCD panel, driver ICs, control circuit, power supply circuit and a White—LED
Backlight unit. Graphics and texts can be displayed on a 240 X RGB X 320dots panel with 262144

colors by 18bit [6bit X RGB] data signals, timing signals and supplying +3.3V DC supply voltages for

TFT-LCD panel driving and DC supply voltage for backlight.
F. ov—THBOLERFALEMERAVT, GAFALLERMEEZERLTEYET,

It is a wide viewing angle & Low reflection module.
(Vertical viewing angle:(160° )Horizontal viewing angle:(160° ),CR=(10)).

3. # M rY4EHR Mechanical Specifications

I A ) Bifr
Items p ions Unit
= <
BEY A2 8.9(35inch) Diagonal cm
Display size
I — A
AR 53/640 (H) X 71.52 (V) mm
Active area
BEER 240 (H) x 320 (V) el
Pixel format (1 pixel=R+G+B dot) P
STETARIELE )
. . ) 3:4
Dimension aspect ratio
BIRE YT 0.2235 (H) X 0.2235 (V) mm
Pixel pitch
aRECS RG,B it RS
Pixel configuration R,G,B vertical stripe
RRE—F J—=)—=T35vy
Display mode Normally black
_ SMETER (65.0 (W) x 85.0 (H) x 3.4(D) mm
Unit outline dimensions
B =(MAX)
Mass(MAX) TBD &
FENE L 7+LRALIE : 2H
Surface treatment Glare+LR:2H




4. ANFRIMEIUBEEE Input Signal Assignment
4-1. Ahaxr94 CNi
EE RIS Corresponding connector: FI-SE40M_(40pin FFC Type)
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ﬂlﬂnﬁi? S\;(?nfol e H#EFunction an?;k
1 GND — 752K Ground (0V)
3 GND — 252K Ground (0V)
3 VDDIO — | +3.3vaT v o EIR power source(Logic I/0 power supply voltage)
4 VCI — +3.3V7 0% &R power source(Analog power supply)
5 GND — 52K Ground (0V)
6 GND — 252K Ground (OV)
7 RO I FRfET—4EE0 RED data signal0 (LSB)
8 R1 I BT —4ZE1 RED data signall
9 R3 I BT —4EE2 RED data signal2
10 R3 I BT —45E3 RED data signal3
11 R4 I FRET 49554 RED data signal4
12 R5 I FET—4E55 RED data signal5 (MSB)
13 GND — 52K Ground (0V)
14 GND — 752K Ground (0V)
15 GO I kBT —%ES0 GREEN data signal0 (LSB)
16 G1 I #*BT —4%E581 GREEN data‘signall
17 G2 I %7 —4%E52 GREEN data signal2
18 G3 I #kf T —4{E53 GREEN data signal3
19 G4 I # T —4%/E54 GREEN data signal4
20 G5 I #kfT—4585 GREEN data'signal5 (MSB)
21 GND — 4'5>K Ground (0V)
22 GND — 952 F=Ground (0V)
23 BO I HF/7 —%E30 BLUE data signal0 (LSB)
24 B1 I Ef®T %31 BLUE data signall
25 B2 I 87 %5852 BLUE data signal2
26 B3 I E &7 —#E53 BLUE data signal3
27 B4 I /T -49E54 BLUE data signal4
28 B5 | S8BT -4E55 BLUE data signal5 (MSB)
29 GND — 752K Ground (0V)
30 | DOTCLK I ES€ILoAYH{EE Pixel clock signal [Note4—1])
31 (CSB) I FvTELYMESE Chip select / Power On
32 HSYNC I HSY{E® A 71 Horizontal synchronizing signal
33 VSYNC I VSY{EH A A1 Vertical synchronizing signal
34 DEN I J'5>F Ground (0V)
35 GND — 252K Ground (0V)
36 REST I Mt YMES Reset
37 SCK I )7 ILo08wY Serial clock
38 SDI I )T IVT—RAF Serial data input
39 (SDO) I T ILT—RHE A Serial data Output
40 NC — 252K Ground (0V)
[Note4-1]DOTCLKIEB LB LMY T YO TT—25YFLET,
Data shall be latched at rising edge of DOTCLK.
4-2. 1\ 242 CN2
i Eak= At .
ﬁIEE’EIT S;mfd h #HEFunction R{eﬁfn?k
1 LED_C1 — LED 1 (Cathode side)
2 NC — Open terminal
3 LED A — LED (Anode side)
4 NC — Open terminal
5 LED_C2 — LED 2 (Cathode side)
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5. 5t Ex KTE & Absolute Maximum Ratings

Ta=25°C
HH k=) EFE{E Ratings Bif %=

Parameter Symbol | g/ Min | &K Max Unit Remark
Vbbio -0.3 46 \Y [Note5-3]
EEET 7 -0.3 46 \Y; [Note5-3)
Supply voltage Pieo -0.3 (0.77) W [Note5-3]

liep - (30) mA
rpsteoiage | V1 | 03 |vopiows| v [otes 4]
N=N--3

Storag ?’;Egpgrature Tsta 25 70 C E“Z:Zg:g
Operatin; tleﬂ;pxerature Topr -10 60 < [Note5-5]

[Note5-1)

[Note5-2)

[Note5-3)

[Note5-4])

[Note5-5)

IBIE 1 90%RH Max.(Ta=40°C) #ERITEETHL,

RAEEREEIICLIT (Ta>40°C) 2L BEIEHLIE,

Humidity : 90%RH Max.( Ta=40°C ) Note static electricity.

Maximum wet—bulb temperature at 39°C or less. (Ta>40°C).  No condensation.
AEMERESEFETOMNEDARIL, VS AL, CEEE. TOMRTRALIE
Ta=25°CTOREHEELZYET .

F.BERERBICENT, 60~70CTHERASNDEE. RBED 1 —)LIEHIRICIE
EYFEAN, BELIM, RIRGEDLIEZABAREENHYET,

F-(ER) ZiRRE (60%LL L) TOMBERICE VD THRMBIEEBATEENHYET,
The operating temperature guarantees only operation of the circuit. For contrast,
response time and other factors related to display quality, judgment is done using the
ambient temperature Ta=+25°C.

There is a possibility of causing deterioration in the irregularity and others of the
screen and the display fineness though the liquid crystal module doesn't arrive

at destruction when using it at 60~70°C.

There isTaypossibility of causing the fineness deterioration by the prolonged use in the
(high temperature) humidity environment (60% or more).
EV1—DUVHEEEFITEAL THIAREREBA LU ESITLTZELY,

Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under normal
operating conditions.

REST, CSB, SDI(SDO), SCK, DEN, B5~B0, G5~ G0, R5~R0, VSYNC, HSYNC, DOTCLK
SCK, (CSB), SDI, SDO {EL . Vppiot0.3VEBZ 4LV &, Do not use over Vppot0.3V.
WHVEEEADED 21— ILRE (ED1—ILAMAD 2DV T,
AEREBRIEOKEIITLTZELY,

Permanent damage may occur to the LCD module if beyond this specification.
Functional operation and LCD storage should be restricted to the conditions

described under normal temperature (LCD outside).
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6. EXBIYFTE Electrical Characteristics

6-1. TFTR G/ N JLEEEIER TFT-LCD panel driving Ta=+25°C
HE 2 & =/ R =X By ]
Parameter symbol | Condition Min. Typ. Max. Unit Remark
LCDEREE
LCD supply voltage Vooio 3.0 3.3 3.6 v
LCDEEER _ (TBD)
LCD current dissipation Iboio T.BD. TBD. mA NE=y
COEEE Vppio=3-3V (T.B.D)
LCD:H £ — pattern
LCD power consumption Pooro TBD. TBD. W 60Hz
LCDZw A ER _ — -
LCD rush current Lrush (1.0) A (Note6-2]
Shos T
FEADUYTLVBIE | — — 100 mVpp | Vcc=3.3V
Permissive input ripple
A HEE(High) _ -
Input voltage (High) VIH 0.8Vop Voo v [Note6-1]
ANEE(Low) _ B
Input voltage (Low) VIL 0 0-2Voo v [Note6-1]
ARN)—UFEiR (High) _ V=+2.4V
Input leak current (High) lon TBD. T HA [Note6-3)
AR)—=IEi (Low) _ V=0V
Input leak current (Low) lov TBD. TBD. HA [Note6-3]

[Note6-1] REST, (CSB), SDI,(SDO), SCK, DEN, B5~B0, G5~ G0, R5~R0, VSYNC, HSYNC, DOTCLK
[Note6-2] LCDSw A ERBIESEYE (TBD.)
LCD rush current measurement condition

0% 33V
oV S
«—
T.B.D.
(Note6-3] Vo, BiRERFFELET (T.B.D)
Vpp power dip condition — Van
(AN A
1) Vth< VDD <=Vmin : - - : Vimin
td<=10ms i "“f i T.B.D.
1

I
2) Vpp < Vth >

BRREERTEHE ANBEE—TVRICETHEDELET,

Vpp—dip conditions should also follow the on—off conditions for supply voltage.
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6-2. LED/\v9 51 BRENE]ERER Backlight driving Section
NS4 RELT, 12BDLEDEEH, (6EDLEDx2S5 1Y)

The back light system has 12 LED (6LED x 2 circuits)
_ _ ___Ta=+25°C
we | B | BE | BA | E& BE
Symbol Min. Typ. Max. Unit Remark
== J[F =
LEDEIRSE VL 16.0 17.4 19.0 % 1542 %1=Y 1circuit
LED supply voltage
=k
LED=a AL - 20 (30) mA 1542 8%1=Y 1circuit
LED power consumption
N =
LED:ARER " - 0348 | (0570) w 1542 %Y 1eircuit
LED power consumption
| | | | |
LED_C1 14 414«

LED_A T

LED.C2 SR e S e B




7. ANEBDRAZ2 T ¥ Timing Characteristics of Input Signals
7-1. ABZAZ2 541 Timing characteristics

LD-25757A- 9

= BN FF3 =X X3
Symbol Min. Typ. Max. Units
BliR%
Frequency foorcrk (5.148) TBD MHz
HARE _
HOwh Period tporcLk TBD (194.25) ns
Clock HifA R _ _
High time tokn (62) ns
LoHAH _ -
Low time tek (62) ns
Ty b7y I HEHE _ R
T—RES Set up time bas (30) ns
Data Al AN =T _ _
Hold time tan (30 ns
v I“T“JjoE#FEﬁ t (20) _ _ ns
BEEHRNAES Set up time veyS
Vsync R— )L _ _
Hold time by (20) ns
v I“T“Jjoﬁﬁiﬁ t (20) _ _ ns
KEREIES Set up time hsys
Hsync R— )L _ _
Hold time Eheyh (20) ns
KFEERBIE S RAE i
Phase difference of Sync Signal Falling Edge by © TBD ns
)ty MESTE _ _
Reset pulse width trES (10) ns
AFEEL EAYL FBER 3
Rise/Fall time b/t (5) (15) ns

[Note7-1] TVAARIN KRG D&, TV YHFEDRTRUDIE T ZIBSAIREMENHYET

In case of using the long vertical/period, the deterioration of display quality, flicker etc. may occur.

VSYNC

N

HSYNC

DOTCLK

Pixel
Data

tVsys tVsyh
\ / 0'3VDDIO
thv
tH:sys, tH:syh
—
\ / 0'3VDDIO
te
thoToLk
TekL 0.7Vppig
TokH
0.3Vpoio
td td,
yd N\ é 0.7Vppio
\ yd 0.3Vppio
—> <



7-2. T—H8A43S7 4% Data timing characteristics (262k color)

poterk [, LML, MUy, U

thep

Hcycle
HDISP

thep

LD-25757A- 10

thoTek

Hsyne 1, ] LT
//
DEN !
// //
Pixel KEIFEREARE D|D|D|DID| , [D|D|D|D KEIFEREARE
Data Dummy Data 11213[4]5 237(238|239(240 Dummy Data
a) IKET—REAZVY
a) Horizontal Data Transaction Timing
chcle
VSYNC | | /f | |
tvep tvep
// /] //
wsywe [ LT L U U IJV_ U el I
DISP
SR e I o I R o I o My )
Linel Line2 Line3 Line318Line319Line320
b) BET — A3y
b) Vertical Data Transaction Timing
== = 168 ¥t B am
5 =&/ A =X Bf
HE Item ymbol Min. Typ. Max. Unit
— JE By Frequency| fpotoik TBD (5.148) TBD MHz
2y {55
/r 718 Clock HIT Period | toorax | TBD | (194.25) | TBD ns
KR ZE 2 Horizontal| &%k Frequency f, TBD (19.8) TBD kHz
synchronized signal HAfE] Period Heyolo (244) (260) TBD Clock
B [FH{E 5 Vertical [J&1%L Frequency f, 50 60 TBD Hz
synchronized signal Hif Period Vel (324) (330) TBD line
K NsX 778 —F Horizontal back porch tugp (2) (8) TBD Clock
K7 m AR —F Horizontal front porch tyep (2) (12) TBD Clock
AR I Horizontal blank period | tugp*tyep (4) (20) TBD Clock
IKMF R TEI Horizontal display area Hoisp - 240 - Clock
T [H N 77R—F Vertical back porch tygp (2) (2) TBD line
FeE 7 MR —F Vertical front porch tyrp (3) (8) TBD line
T E )R AR I vertical blank period tvgpttvep [ TBD (10) TBD line
T H /R EI Vertical display area Vpisp - 320 - line

HSYNCIEE DL FUD BIKF/ NI R—F B K ET— A LBAIELET .
VSYNCIEE DI FYNSEE/N\vIR—FHIE%. BEET—2EEELET .

edge of HSYNC.

It becomes a vertical data beginning position after the vertical backing porch period from falling edge of VSYNC.
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7-3. SPIAA—x—RBA3I 54 SPI Interface Timing Diagram & Transaction Example

HiEIEE ) =&/ R =P N B

Characteristics Symbol Min. Typ. Max. Units

YT IV RELIRE _ _

Serial Clock Frequency o (20) MHz

SUTLHOY SRR i -

Serial Clock Cycle Time tow (50) ns

HOv LB ) )

Clock Low Width t, (25) ns

HEyIHER . .

Clock High Width t, (25) ns

FyTwLIk b7y TRER ) _ _ s

Chip Serect Setup Time toss

9"“/7‘“&1/7[‘ ’-I_\_)[/I:E#Fﬁﬂ (10) _ - ns

Chip Serect Hold Time tesh

a:‘yjctl/gl\iEEE%Fﬂﬁ (20) _ _ ns

Chip Serect High Delay Time tesd

T2y Ty THERE _ |

Data Setup Time tye (%) ms

F— LR - i

Data Hold Time ty, (10) ns
F1DATUREFE (LT RAA)

First Transmission (Register)
CSB

[

—>| toss —> tess
2 3 4 5 6 7 8 9 10 11w2 13 14 15 16 17 18 19 20 21 22 23

SCK
tsl tsh
SDI of1 1 1/0|9|/DCRW O O O O O O O O O Ol1]lO|l1T]O 0 O
F220DATUREE(T—H)
Second Transmission (Data)
CSB
%itos(iié
%tossé ' I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SCK

SDI




7-2. AAEBSLEEZEFR Input Data Signals and Display Position on the screen

R|G|B

(2 1)
|

| up
T—ADEERRAE (H, V)
Display position of input data(H,V)

= —

(o, 1)p2,1)

D(3.1) D( 240 1)

_—_— -

D(1,2)[D(2,2)

D(1, 320

) D( 240, 320)

LD-25757A- 12



8BRS —4 > APower Sequence (TBD)
8-1 BRA>-—4 >R Power On Sequence

LD-25757A- 13

VoiVooio __//

tp—RESETH»!!

REST !

rest—SPI i<—>
SPI :

tRESET-SPI

(SHUT)

/ \

rest—input >
DOTCLK

High Voltage

Display

// //
/
HsYNG _ / LU U Uy U U U U Uy
/) 1st /) (10th)
VSYNC /] | | ' | |
tshut-lcd b
(Internal signal of LCD module) tshut—on
TAE Item 505 Symbol| Min. | Typ. | Max. | Units
EBIR-U & v ME SRR Vo Vosio—RESET | tp-RESET |[TBD.| - - us
BIR— v U 7 VA TG SRR Vo /Vopio—SPIl  rest—SPI TBD.| - ms
tyb— A NES FH#EERC RESET-Input signal | rest-INPUT [ TB.D.| - [rest-sPI| us
(SHUT/E 5% IR #SHUT —LCD ON ) tshut—-Icd - - TBD | ms
FoRBRlEA = v T A AHM] SHUT—Display ON| tshut-on - TBD |frame

T—RAARNENVISARRITEDBERIE, LA N REHEHLET,
INRIVBMELRTD /NI SA R RAT. HAWNINARILEEELEZE D\ IS/ R TICT, BEART
HEIWEIEETHELWRREITOGENHYET L. CNIEANESTOEEICLLSEDOTHY. H&R
EDA—NIIFA—DEFZ DD TEHYEE A,

*The relation between the data input and the backlight lighting will recommend the above—mentioned

input sequence. When the backlight is turned on before the panel operates, there is a possibility of

abnormally displaying. The liquid crystal module is not damaged.

-ERONEARBICA NEBZHigh/ D E—F D RIKEEICLEZY | BEEEBZAALLGVESTEEIZSLY,

‘Please advise a power supply ON period that an input signal is not set to High—Z or it does not

input an unusual signal.



8-2 BRA I -—/ X Power Off Sequence
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VerVobio | L—
toff-vdd; <>
REST LN
< SPI-off >
SPI h |
! tshut—off !
(SHUT) \
poTcLk RN
// // i
HSYNC RS S RS I N N R N
/) Tst // (2nd) !
VSYNC ! | | ! '
High Voltage
(Internal signal of LCD module)
Display
THE Item mbol Min. | Typ. | Max. | Units
I_\’/'J_}’)HE%;‘T"—UJ:,EEFH? Rising of SPI—Input signalOFF SPI-off (2) - - frame
A AT LUAOFFAA32 Y _Rising of SHUT —Display OF ) _ ~ | frame
Tline = (260)clk
— . tshut—off
1frame = (330) line TBD _ :
DOTCLK = (5.15)MHz me
ANES— & JHOFFH[H SHUT—Display ON toff-vdd (1) - us

DT ILEIE (SPIATUR) A Kk 2EEHRE XA DESEERLLELTTSILY,

Input signals must be maintained at lease 2 frames after the SPI command input.

T ILEIE (SPIATUR) AR 2B B DVSYEBTIL TYAIIV Y TTARTLAILOFFLET,
Display becomes off at the 2nd falling edge of VSYNC after the SPI command input.



ILIRA—MELTE Register setup (TBD)
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FZEL X address

LURSETEIEE Register setting item

5 —4 Data

f§%& notes

XXX

h

XXXX

h
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10. AHEBLETEARBEIVERDIEERR
Input Signals, Basic Display Colors and Gray Scale of Each Color

& - [ T —%{E5 Data signal
Colors & R
Gray scale| E#E|Ro | R1 |R2|R3| R4 |R5| G0 | G1|G2|G3| G4 | G5|BO |B1|B2|B3|B4|BS
Black — ojojofofofojojojojojofojojojojojojo
Blue — ojojofofofojojojojojofopyt(tyt1ry1y1q1
5 Green — ojojofofofojt1ty1y1yJ1j1{1yg0]10]0)10]07]0
WS | cyan | — Jofo|ofo|ofoft {1ttt 1]t t]1]1]H
% é Red — i1 1J1j1{1rjJ0(0|j0]J]0)JO0OjJOJOfOfOfO]JO]O
@ Magenta — 111|111 j1{trjo0ofofojojojogptf{tf{trf{1r1]1
Yellow — Tttty 1j1{1typt1ft1y1yjp1yjp1j1rjpo0fofofojoj|o
White — 11|11 (1t {1¢1f1r{1r 111 {1rg111{1]11114{1
Black Gsojofo|jojojojojoOojOojO|jO|J]O]|]O}JO]JO|JO]JO|O]|O
- ) GSstji1|{o|jofojofojJoOo|jO|O|O|O)|JOJO]jJOfO]J]O|O]O
_ ed:j Darker Gs2|oft1t|Jofo)jofojJOo|O|O|]O|O]J]OjJOjJOfO]O|O]O
50 o 1 ! ! ! !
g J,i ! ! ! ! !
© Brighter |GS61} 1 (0|1 |[1]1|]1]JO0]l]O|0O]WOJ]JO|J]OJO]JOf(O]O|O]O
© l Ggse2yof{t1|)1f|f1]1|1]Jo0|lO}0|JO0Of|O|J]OJOjJOf(fO]JO|O]O
Red Gse3j1 {1 |1f|1]1|1TpORO|[O|]O|O|J]OJO]JOf(O]O|O]O
Black Gsojofo|jofojOofOpPOpNO|O|JO|O)JOJO]jJOfO]JO|O]O
< ) GSsitjofo|jof0j}jOf0O)1]|]O|]O|JO|O)J]OJO]jJOfO]O|O]O
(%J Darker GS2|ofo|JOofojOyOJO|1|]O|JO|O)JOJO]jJOfO]O|O]O
ws [ 1 || I I I
g5 ! ! ! ! !
> | Brighter |GS61]0O0 (O jOJO0O|OfO}J1T|O|T1T|(1|[1]1]O[OfO]O|O]|O
S l Gse2fofp0ojofojofojof|t1tf{t|1f{t)jr1rjojofojofojo
Green |GS63jo0|jOfO|JO|JOfO)}1|f1])]1|f1]1|[1]JO]JO|]O|JOfO]O
Black Gsojofo|jofo)jOfOJO|O|]O|JO|O)JO}JO]jJOfO]O|O]O
© ) Gsitjofo|jofOo)jOfOJO|O|]O|JO|O)JO}J1]OfO]O|O]O
E? Darker Gs2|jofo|jofO0O)jOfOJO|O|]O|JO|O)JOjJO]J1T|[O]JO|O]O
5 B I I I
-8 ! ! ! ! !
§ Brighter |GS61} O[O |JOfO]JO|OJO]JO|O|JOfO|JOJT1T]OfT1T]1T][1]1
© l GS62yof{o|JofojOofoOojJO|lO|jO|JOfOjJOjJO T[]t |[1]1
Blue GS63jofo|jofojofojoOojoOo|jOjOfoOjOt 1|11 1]1
0 :LowlLRJLFEIE Low level voltage 1 :HighLARJLEIE High level voltage

BERXRTADT—AEBSEVRMA AT, BRMEHAEZRTL. SFHSEVRDT—2DMHAEHEIZKY.
262,144 DR RHATRETT,
Each basic color can be displayed in 64 gray scales from 8 bit data signals. According to the combination of

total 18 bit data signals, the 262,144—color display can be achieved on the screen.



11. L8941 Optical specification
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Ta=+25°C, Vcc=+3.3V

EH wE | & | B | BE | BK | Hfu 3
Parameter Symbol | Condition Min. Typ. Max. Unit Remark
. KFE _
*%fii@ Horizontal 03,69 70 (80) Deg. [Note11-1]
angleg CR>10 [Note11-2)
EE _ [Note11-4)
range Vertical 66,012 70 (80) Deg.
RS RR on | ZEBAL 0 s . [Note11-2]
Contrast ratio opalnnglze [Note11-4])
CERERE) _
Response Time(White | Tr+7Td - TBD - ms EESE:} 1_2}
Black)
iﬁﬁaﬁﬁg. s 6=0° _ 18D _ [Note11-4])
Chromaticity of White Wy - TBD -
BEXRmEE - 2 _
Luminance of white Y 400 600 cd/m [Note11-4]

XNV ITA R RATHI0D R PAMD T 2 —T4—LL100% S TRIEZLET
FEAZHRFEREF, FTROR2OBIELEZEAVTHEHOMNEC N ERFLREIZTITVET,

The measurement shall be executed 30 minutes after lighting at rating.

The optical characteristics shall be measured in a dark room orrequivalent state with the method

shown in Fig.2 below.

Y28 Sensor(EZ-CONTRAST)

BIE R Panel center( 6 =0° )

—
TET-LCD module

M2-1 REFAHREAES &

Fig2—1 Measuring setup for Viewing angle

400mm |

Field=1°

L 28 Sensor
: IS B 1EE Response time

(BM-5A/BM-7)

: A b5 X Contrast(SR-3)

: #EE Luminance(SR-3)
: 8 & Chromaticity(SR-3)

EIE R Panel center( 6 =0° )

\.TEFT-LCD module

M2-2 AV MS RN BE/ICERE/ BERERERE

M2 SFRRHERIE A&

Fig.2 Optical characteristics measurement method

Fig2—-2 Measuring setup for Luminance, Chromaticity and Response
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[Note11-1)fRAELFE D F 2 Definitions of viewing angle range
;%42 Normal line

Ssd

06

¥ 6B 60’clock direction

[Note11-2]a> FZ R EE D FEE Definition of contrast ratio
RAICTAVISAMEZEEERELET .

The contrast ratio is defined as the following.

2> FSR R (CR) . HRTOEEFRIEE Luminance with all pixels white
Contrast Ratio(CR) ERTROEEFPRIEE Luminance with all pixels black

[Note11-3)I5E5 & E D F Z Definition of response time
TRIZSRTKIICTHIRVTRICELLTEETEZANL, ZAFENAOEILEFEICTERLET .
The response time is defined as the following figure and shall be'measured by switching the input signal for

“black” and “white”.

White ., Black Sy 1 White

—~ o~ L Y L Y

223254 100

RSS 90%

m O >

L0

RE3E

83

Mo 10%

3 0%

A —> — — |«—

G T tr
—_—

[Notel 1-4]EIE R REF TRIELE S fime

This shall be measured,at center of the screen.

12. RRE{L Display Qualities

A REREEZSRLTIZEL,)
(Please refer to the Outgoing Inspection Standard.)
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13. EVa2—)LORY#KLY Handling Instructions

(ED2—ILEYHRWICET HFEFHEELSFEN]

[Handling Precautions]

a)

b)

c)

d)

e)

f)

g)

h)

j)

k)

ES2— L OBYRNETEBRYELDSEVEHICTH>TTFE, BISBROBRYA TS 1— LI
THERBEBS S I—FLTHIET SR D HYFET

Treat LCD module in dustless surroundings. Metal foreign material stuck to the circuit is possible to cause a short.

FPCEZANIARIRIHIRT AL, BT EDA—ILICANT HERVPIESEZOFFIZLTABITOTTELY,

Be sure to turn off the power supply when insertion extraction the FPC.

FPCOIRERLEFICIEZED 12— )LAIDEIBE ORI ZEIRON AN MHLENEIITEELTTEL,
IRIEOEMA REGHAIREMENHYET .

Be careful not to give any physical stress onto the circuit or the connector of LCD module

when you plug a FPC. Physical stress will cause a break or worse connection.

NRERVKREDREREIEOZZVDT, BHELDPLHEFLGHLD TELZYLBNESBYKDICIE+2FELT
Ty,

Do not touch or scratch the polarizer with items harder than the surface®rating or permanent damage can result.

RAREDISE, BERNESESNAF LT TAUFON2TE-CRERITLTTELY,

Use N2-blower such as an ionized nitrogen has anti—electrostatic.wheniyou blow dusts on Polarizer.

KEENEFHEGETIEERPIIDRERIZGYET O THIKIC. FHEERHIVIEIRONVHETHER-T
TaLy,

Since a long contact with water may cause discolorationior spots, wipe it with absorbent cotton or other soft
cloth immediately.

CMOS LSIZERALTLET O T, YRV FDFHBERICTHEEL. ART—RLGEDEREEZLTTELY,
Tt BEEFEHRICKHIT HIFEFHILEFTLTTIL,

This module contains CMOS LSI. Pleaseruseiappropriate anti—static protection methods for all contact with
the LCD panel and its electricalscircuits.

EVA—LVICEERZEBLTEYFET DT, MYBDIZEFIZIET Y OEICHERELTTSLY,

Be careful with the edge parts of the module which is made of metal.

AR OWHEETREFALTRYETOT, FELEZYEWLDITHTY  BEBWVEEEZMZ 5L, JL, A
PRSERORRIZGYVET O T, RYZRWDIZIE+HSEELTTEL,

Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.

Always handle with care.

NRIVRREBDIIELIGE . AN —VIEICANE T LT HETEIEAHYET,

B8 E F CRLLIE L KSITH S ERBLTTELY,

When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered, touching the
broken part may hurt your hands.

NRIILRREDFEIELIZHZE . ARILADZRENRNSIBNIHYET . LLIR>TEPOIZASIEEIE
EbLIZKTHIVEEL. EBEDEZHZEZITTTEL,

Liguid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in
contact with the mouth or eyes rinse with water as soon as possible, following the instructions of the
appropriate MSDS.



1)

m)

n)

0)
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[E1ER &R G B U/ N2 — U BRI R LN TKEE WY, BB AV BRIE T DA REEAHYET

Do not touch the circuit and the pattern of the board. If you touch it, the circuit may be broken.

EDa—I)ILOBEEIZDVTIE, A BBRKICKYRKZEZTDIEENHYET . TNETNDBEBERHIIC
HEOTHEELTTSLY,

Follow the regulations when LCD module is scrapped. The government you stay may have some regulations
about it.

AKED2—IVIZIEE, RIFEXARLEDEHLERITREIAILLEZRSTEYET . RETILLERIBET HEF(E.
HRARYERERIC. RERITTEELGENSP>KYLRIBET I,

HEZESEMHD

T—RNUREEED L, FEEEEET D,

BREIJOTORZRBEBSICHTELL—ERET SHLUENTTRIBET S,

Protection film is attached to the module surface to prevent it from being scratched .Peel the film off slowly,
just before the use, with strict attention to electrostatic charges. Blow off 'dust’ on the polarizer by using

an ionized nitrogen.

T4V LHBRIERARKREANTILLZFLZRYR FLEOTTIN, L REAREIRDRETILLE
BURYFRTTREARETHE BARKEANEEL. DIRONBEFRESEZELLHAREENHYET,
After peeling laminate film off, please do not attached to the front polarizersIf you attach again and store it
long time, surface of the front polarizer changes in quality and itsmay cause display non—uniformity issue.

[tyhrERET EDHEELY]
[Set-Design Precautions]

a)

b)

c)

d)

e)

f)

HEORRAELBYFET DT RLTEDV2a—AZERBLLGLTTEL,

Disassembly of the LCD panel in any way voidsithe warranty and may permanently damage the LCD panel.

FED ALY RO TE DA ADINH SN ESIZLTTELY,

Be sure to design the cabinet so,that the.module can be installed without any extra stress such as warp or twist.

ED2—/)LEYM T ERIZEMI, ESDOAN R/ A XIS TERELD A, T—RAEREHEOHLET,

Consider grounding the' bezel to reduce EMI, ESD and minimize electronic noise into the LCD panel.

EVa—ILEEICE, BRERLSHYET DT, FREHAAILTEICAFL AD IO SALFRIZL TZELY,
ARLZADMNH B EERERAFEIET BN HYET

When mounting the LCD panel, use all the provided mounting holes and maintain uniformity and coplanarity
so as not to bend, bow or twist the LCD panel at any time.

If stress is added, there is a possibility that circuit parts may be damaged.

EVA—IIEEICER—EDQENIDIIEGERTLT. RRFBRLGEDRRLLGYET D TED2—I/ILEAEE
BT BEIEEEICIXLABNTTEL,

It causes an irregular display and the defective indication, etc., when always put constant pressure

on the back of the module. Please do not make the structure to press the back of the module.

NRIIKREIREREEDTAGERIEITFHHELEBMEBEZLIESELIEDENLIFTELTTILY,
In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid
degrading optical performance.



g)

h)

i)

k)
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o)
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BREDA—ILASBIZHIANEMEL AL ENLEEBMIZHBEL. BIFEELICLATHNREETHIENHBYET,
EREREE. SAFEOER LR VRFIRIELI7ERAFIZIE. TORAOICHLEOHI VNI ILEE
MU IFE5FDEREZSENBLET .

To prevent loss of uniformity and prevent the introduction of contamination to the optical path of the LCD panel,
please use fine—pitch filters in the air flow of forced ventilation.

EV ARG REEENECHENKIIC, MEMEEEZEBLI- M MREE - RiTEHELLET,
Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.

AEFEICHESN TOS I RRERE L. BT FoTIESW, CNFBATHERALIIES. SR D 5E - iR »©
HEDHIEOBNAHYET . ARERECANESED. ERBAEDN\TVFEFELZRED L, #XMFEKERE
tlfé(:\é:jlvngn-l-l/—c-l;é[l\o

Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding
temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to
cause worse characteristic such as burn and/or broken of the parts on LCD module.

EEHERHGEBERNICTERALTTEIN, COHBEEZBEAGE . MIRAERNTH>TELEEILRIISNE
A,

Be sure to use LCD module within the recommended operating conditionsmOperating module out of the
recommended range is not guaranteed even if it is in the absolute maximum rating.

EDA—IIABRBRAZDODAAESONM., YICOVTIH RMEHEDER-ESEEND— U RIZHEST
BRETLTTEV HERNDEHTAALIGE . MEORIFIZIELLG LA EEENHYET,

Follow the power, signal, and supply voltage sequence whichthe specification indicates, regarding on—off

input signal after power on of LCD module.

TUrDFERAFHIZELE T, EVa2— /L BEROERERBRREZEEZ R TI,

According to the using application, powericircuit protection is recommended at module failure.

EVA— DR EEFNHFDREFIHEE S A GVLIICHBIEEFTICEL IR G —ILEERE
BRELLET,
Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

ARHFEIIFHEE - TR RIERBLTHEYFEE A

This product is not water—proof and dust—proof structure.

(CEAICET S IEFEESFEN]

[ Operation Precautions)

a)

BENARIVIZIE, KIEAFEOEFAZ L THENLSFERIZEN, COKRGIRE T TITHEAICLSZEIE.
BT —FEETEFETEREZEN, BB/ ARIVICROEDNBHFHEINFET LARILFED LEIZENY,
RABUMETITEELHYET,

Avoid prolonged exposure to strong UV light as the panel may be permanently damaged. Apply sufficient
protection to block UV radiation in strong UV environments.



b)

c)

d)

e)

f)

g)
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ED2—ILOBYRDRUBEIRADHEAFAAITELT, BIEEE-ILETEA RFE R F (S02, H2S7%:E)
TORMSHEAVLRE. T ChoDEK[ERAETLHHE. BH. EE5F. HEFOMBEZLCDE 2—ILD
FETCHEAL-GE. BR.Z8. KR RRUOLL. FREEZFDORALLGSA. RE-CHERATEITTTEL,
When handling LCD modules and assembling them into cabinets, please avoid long—term storage in the
environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive, resin,
etc. which generate these gasses, may cause corrosion and discoloration of the modules.

Do not use the LCD module under such environment.

TYMAIZERALTOAHEOCBEMBE NS HE TKAIRFUBIR (TIURELFD . U EEH
BE7IA—ILRBRUVA XD LR LA FEBE] (TVILEWY) FIZKY. RARANDZAL - FEFEMITHDDHET .
RAERDEEICLOIRTOEENEZDIGEENHYET . EHOFERAMBLOEESHELHEZ T I,

To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD

panel from epoxy resin (mine system curing agent) that comes out from the material and the packaging material
used for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing
agents ( azo—compound), etc. Please confirm LCD panel compatibility with materials employed in your
manufacturing and shipping processes.

o007 L T LIFIERATRAERELLCD /AR ILDEHEROEHEEICHEESZ 510 FRLELTTILY,
Do not use polychloroprene (CR) with LCD module. It will generate chlorine gas,)which will damage the reliability
of the connection part on LCD panel.

REHEOBEE/N\2—VRFATOEAG., RERENEILHGEELHYVET D TITE TSI,
(FFRAGERTDIzORD)—0—N\—ZTFIHATEY,)

Do not drive the LCD panel for a prolonged time with.a fixed pattern or image retention may result.
(Please use a screen saver etc., in order to avoid an.afterimage.)

ERRFEREULT TR, ASORENBREL/ SATWBEORRICGYET, £-. ERRFREZEALE
BENEAEDORARELGY, TOKREBIZESBVBELNHYFET , HELLZITERTORELZSBLILET,

If stored at the temperatures lower than the rated storage temperature, the LC may freeze and it may cause
LCD panel damage. And If stored at thestempératures higher than the rated storage temperature, the LC will
lose its characteristics, and it cannotrecover. Please keep it at near room temperature.

R, S ESRRRECEATSAERE. BEHLEOEEZHSEO L :LES,

Nature of dew consideration prevention is necessary when LCD is used for long time under high—temperature
and high—humidity.
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14. 258 Packing form
14-1. B3R RER Packing form figure

X3 BERERIZRT,
Packing form is shown in Fig 3.

14-2. h—FrRE S Carton storage conditions

1BD
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15. BIGEILARR Marking of product name
15-1. IRNJLEKIRNZA Label indication

1BD

15-2. @3 F R Packing box Label

1BD




16. {EHE1EIE B Reliability Test Items
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o] BEmH FBAE W=
i Test item Conditions Remark
1 =m R FEBERE 70 °C OFEKHI(C 240H HiE [Note1]
High temperature Ambient temperature 70 °C 240H
storage test
2 KR&RF FBBELRE -25°C DFBE ST 240H HE [Note1)
Low temperature Ambient temperature —25°C 240H
storage test
3 EmerofE | FBERE 40°C.JEE 95% RHOFZBE S HIZ 240H EifE [Note1]
High temperature Ambient temperature 40°C . Humidity 95% RH 240H
& high humidity | (FzFZLEEEMELNIE)
operation test (No condensation.)
4 =m 21 INFIVREGRE 60°C DFFESF T 240H 815 [Notel]
High temperature Panel surface 60°C 240H
operation test
5 K RBNE FEIBELRE -10°C OFEBE S H T 240H EiE [Note1]
Low temperature Ambient temperature —10°C 240H
operation test
6 =) (FESHE) <IE3%E Sin wave> [Note1]
Vibration test AR $# B Frequency :10~55Hz.” [Note2)
(non—operating) FRME half amplitude : 1.5m/s2
SHERBERS Test period:6H (X, Y, Z'direction 2H)
7 &2 (FEEE) e IEE Max. acceleration 1980m/s2 /\)L APulse width:6ms [Note1]
Shock test F 5% ¥ KA [ Half sine wave direction : £X,£Y,*+Z [Note2]
(non—operating) [B]%] Test period: Once for.each direction
8| BAEZ(JEENIME) | -25°C[1h]~70°C[1h]. Seycle [Note1)
Thermal shock test
(non— operating)
9 HEME +200V. 200pFA0Q) [Notel]
Electro static [B] 2% Test'period: Once for each terminal
discharge

[Note1]) SF{fi /5% Result Evaluation Criteria

BERE®RIZBVWTHAREEEEDREEFHT. ERLXELLGLIZIENGNEELELET,
(RIEHEIREE B 15~35°C iR E 1 45~75%, K/ : 86 ~ 106kpa D IR 1S (JISZ87034EHL)

Under the display quality test conditions with normal operation state, these shall be no change

which may affect practical display function.

(¥)normal operation state: Temperature:15~ 35°C Humidity:45~75%, Atmospheric pressure:86~ 106kpa)

[Note2) X, Y, ZARIDEEEZTT .

The directions of X, Y, Z are defined as below:
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BT
)
il L\ r
e
. Bz \\ =
: Ak T
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L

8.2 i z 8.8

PP Yl P {

vGareral tolerance |la &0.5,

X1 ,LQ035Q3DY014} s ~F &K
Figi1. Outline Dimensions



X3, @R ER
Fig.3. Packing form figure
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LCD Preliminary Specification

LCD Group

SHARP

NORTH AMERICA

Sharp Microelectronics of the Americas
5700 NW Pacific Rim Blvd.

Camas, WA 98607, U.S.A.

Phone: (1) 360-834-2500

Fax: (1) 360-834-8903
www.sharpsma.com

TAIWAN

Sharp Electronic Components

(Taiwan) Corporation

8F-A, No. 16, Sec. 4, Nanking E. Rd.
Taipei, Taiwan, Republic of China
Phone: (886) 2-2577-7341

Fax: (886) 2-2577-7326/2-2577-7328

CHINA

Sharp Microelectronics of China
(Shanghai) Co,, Ltd.

28 Xin Jin Qiao Road King Tower 16F
Pudong Shanghai, 201206 PR. China
Phone: (86) 21-56854-7710/21-56834-6056
Fax: (86) 21-56854-4340/21-5834-6057
Head Office:

No. 360, Bashen Road,

Xin Development Bldg. 22

Waigaogiao Free Trade Zone Shanghai
200131 PR. China

Email: smc@china.global.sharp.co.jp

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

EUROPE

SHARP Devices Europe GmbH
Landsberger StraBe 398
Munich 81241

Germany

Phone: +49-89-5468-420
Fax: +49-89-5468-4250
www.sharpsde.com

SINGAPORE

Sharp Electronics (Singapore) PTE,, Ltd.

438A, Alexandra Road, #05-01/02
Alexandra Technopark,

Singapore 119967

Phone: (65) 271-3566

Fax: (65) 271-38565

KOREA

Sharp Electronic Components
(Korea) Corporation

RM 501 Geosung B/D, 541
Dohwa-dong, Mapo-ku

Seoul 121-701, Korea
Phone: (82) 2-711-56813 ~ 8
Fax: (82) 2-711-56819

Suggested applications (if any) are for standard use; See Important Restrictions for

limitations on special applications. See Limited Warranty for SHARP's product warranty.

The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied.

ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR USE AND FITNESS FOR A PARTICULAR PURPOSE,
ARE SPECIFICALLY EXCLUDED. In no event will SHARP be liable, or responsible in

any way, for any incidental or consequential economic or property damage.
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JAPAN

Sharp Corporation

Electronic Components & Devices
22-22 Nagaike-cho, Abeno-Ku
Osaka 545-8522, Japan

Phone: (81) 6-6621-1221

Fax: (81) 6117-725300/6117-725301
www.sharp-world.com

HONG KONG

Sharp-Roxy (Hong Kong) Ltd.
3rd Business Division,

17/F, Admiralty Centre, Tower 1
18 Harcourt Road, Hong Kong
Phone: (852) 28229311

Fax: (852) 28660779
www.sharp.com.hk

Shenzhen Representative Office:
Room 13B1, Tower C,
Electronics Science & Technology Building
Shen Nan Zhong Road
Shenzhen, PR. China

Phone: (86) 755-3273731

Fax: (86) 7565-3273735



